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Anti-inflammatory Effect of Hot Water Extracts of Acer tegmentosum
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ABSTRACT

In this study, we investigated the anti-inflammatory effects of hot-water-extracts of
Acer tegmentosum extracted under optimal conditions to maximize antioxidative activities
with respect to lipopolysaccharide (LPS)-induced RAW 264.7 cells. Acer tegmentosum
extract was produced based on the response surface methodology (RSM). The result from
a previous study (Kim et al. 2021) was used for the current investigation (extraction
temperature: 89.34°C, extraction time: 7.36 h and solvent to solid ratio: 184.09). The
optimized Acer tegmentosum extract remarkably inhibited lipopolysaccharide (LPS)-
inducible nitric oxide (NO) secretion to culture media on RAW 264.7 macrophages. The
pre-treatment of Acer tegmentosum extract also significantly prevented the secretion
of pro-inflammatory cytokines, such as interleukin 1 beta (IL-18), interleukin 6 (IL-6),
and tumor necrosis factor-alpha (TNF-e) from LPS-induced RAW 264.7 cells. Therefore,
the pre-treatment of the optimized extract based on RSM for maximizing antioxidative
activities of Acer tegmentosum effectively attenuated LPS-inducible inflammatory
responses in the murine macrophage cell lines.
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Table 1. Functional components in various extract conditions of Acer tegmentosum

=&

MAE G4 FZE29| IPSE LT RAW 264.7 MZOH| Cf

ot g

S &t 271

Molecular

. Chemical name Formula Extract condition Reference
weight
70% A R
122.12 p—hydroxybenzaldehyde CHsO, 7 cetone, 'oom temperature, Kwon et al.(2011)
3 times, separation
W 90°C, 10h, ch hi
124.14 4-methoxycatechol C7HsO, ater . ’ » chromatographic Lee et al.(2018)
separation
Wat 90°C, 10h, ch hi
13615 1,4-benzodioxane CeHgO, ater ZU%, 1V, chromatographic o 11.02018)
separation
C, 10h, ch hi
138.12 4-hydroxybenzoic acid C7HsO3 Water _QOC’ Oh, chromatographic Lee et al.(2018)
separation
W C, 10h, ch hi
138.16 4-hydroxyphenylethanol CsH100, ater _90 » 10h, chromarographic Lee et al.(2018)
separation
70% A R
138.16 p-tyrosol CgHi100, 7 cetone, .oom femperature, Kwon et al.(2011)
3 times, separation
138.16 tyrosol CgHi10O,  Water, 89.34C, 7.36 h Kim et al.(2021)
70% EtOH, R Te
0] .0 tOH, o9m emperature, Lee et al.2017b)
3 times, separation
5% EtOH, R h
154.12 3,4-dihydroxybenzoic acid CHsO4 9 ? tOH, o9m temperature, 3h, Piao et al.(2020)
3 times, separation
166.17 D—(+)—3-Phenyllactic acid CoH1 003  Water, 89.34C, 7.36 h Kim et al.(2021)
70% EtOH, R Tt t
17012 gallicacid CiHeOs -0 HHoH, Room demperature, Lee et al.(2017b)
3 times, separation
% EtOH, R h
95 .0 tOH, o9m temperature, 3h, Piao et al.(2020)
3 times, separation
70% Acetone, Room temperature, Kwon &
3 times, separation Bae(2007)
o —hydroxyphenethyl alcohol
170.12 1-0O- B -D~(6"-O~galloyl) - CH¢Os  MeOH, 60C, 4h, 3 times Hong et al.(2007)
glucopyranoside
170.16 2,6—dimethoxy—p—hydroquinone CsHi100s  MeOH chromatographic separation — Park et al.(2006)
178.18 p—Methoxycinnamic acid Ci1oH1003 Water, 89.34C, 7.36 h Kim et al.(2021)
5% EtOH, R h
184.15 methyl gallate CgHsOs 9 ? tOH, o9m temperature, 3h, Piao et al.(2020)
3 times, separation
70% A R
18419 syringic alcohol CoHpO, |07 fcetone, BOOM [emperature, e 1 e al.(2011)
3 times, separation
70% A R
192.16  scopoletin CiHsO, |~ /7 fcetone, BOOM [emperature, e 1 e al.(2011)
3 times, separation
70% EtOH, Ro9m Temperature, Lee et al.2017b)
3 times, separation
MeOH, Room Temperature, 5h, Nugrobo &
3 times, separation Park(2015)
C, 10h, ch hi
192.17 isoscopoletin Ci1oHgO4 Water _9OC' Oh, chromatographic Lee et al.(2018)
separation
70% EtOH, R Te
194.18 (E)—ferulicacid CioHi1004 0 ? tOH, o9m emperature, Lee et al.(2017b)
3 times, separation
W 90°C, 10h, ch hi
trans—ferulic acid ater . ’ » chromatographic Lee et al.(2018)
separation
W 90°C, 10h, ch hi
198.17  syringic acid CoHgOs - ower V%, TV, chromatographic o o 41.2018)

separation




272 SRXAMSMBTISEIX| K32 25 2021

Table 1. Continued

Molecul
© e.cu ar Chemical name Formula Extract condition Reference
weight
W 100°C, 3h, ch hi
20229 feniculin CuHyo o ower TR, S0, Chromatographic o o 41.(2014)
separation
¥/
70 40 EtOH, Ro9m Temperature, Lee et al.(2017b)
3 times, separation
—dih —7-methoxy—-2H- W C, 10h, ch hi
20716 6,8—dihydroxy—7-methoxy CroHiOs ater .90 , 10h, chromatographic Lee et al.(2018)
1-benzopyran—2-one separation
208.17 fraxetin CioHgOs  Water, 89.34C, 7.36 h Kim et al.(2021)
212.24 dihydrosinapyl alcohol CiiHis04 Water, 89.34°C, 7.36 h Kim et al.(2021)
6—(2-meth inyl)b 1,3 o .
00 O3 methoxyvinyDbenzoll, 3] CiHiOs Water, 89.34C, 7.36 h Kim et al.(2021)
dioxole—5-carboxylic acid
hyl gallat MeOH, R T t 7d
26320 eV eatate . CuHigOyy o 00 TCMPErate, FEays: 1y et al.(2006)
4-0- B —glucopyranoside 3 times, separation
290.27 (=)-catechin CisH14Os MeOH chromatographic separation  Park et al.(2006)
5% EtOH, R h
(+)—catechin 9 7 tOH, o9m temperature, 3h, Hou et al.(2019)
3 times, separation
70% Acetone, Room temperature, Kwon &
3 times, separation Bae(2007)
100°C, 3h, ch hi
Water . 00C, 3h, chromatographic Lee et al.(2014)
separation
MeOH, Room Temperature, 5h, Nugrobo et
3 times, separation al.(2015)
7070 Acetone, Rpom temperature, Kwon et al.(2011)
3 times, separation
70% EtOH, R Te
catechin 0 N tOH, o9m emperarure, Lee et al.(2017b)
3 times, separation
MeOH, 60°C, 4h, 3 times Hong et al.(2007)
. . 70% Acetone, Room temperature Kwon &
290.27 -)- tech: CisH140 . T ’
(-)~epicatechin 6 4 times, separation Bae(2007)
7070 Acetone, R.oom temperature, Kwon et al.(2011)
3 times, separation
W 100°C, 3h, ch hi
ater 100, 3h, chromatographic Lee et al.(2014)
separation
epicatechin Water, 89.34°C, 7.36 h Kim et al.(2021)
70% EtOH?, R T
30030 salidroside CuHOr o OrH ROOM TEMPErAtIe, oo o a1.2017b)
3 times, separation
MeOH?, Room T
eOH”, F)om emper'ature, Hur et al.(2006)
7 days, 3 times, separation
MeOH, Room Temperature, 5h, Nugrobo et
3 times, separation al.(2015)
p—hydroxy alcohol
95% FtOH, R t t 3h
30031 1-O- 8 -D—(6-O—galloyD- CuHnO7 7 » D00 TIPS, S pioo et al.(2020)

glucopyranoside

3 times, separation
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Molecul
© e.cu ar Chemical name Formula Extract condition Reference
weight
p—hydroxy
300.31  phenylethyl-O-8-D- C14H207 MeOH chromatographic separation — Park et al.(2006)
glucopyranoside
I/
95 .0 FtOH, Ro9m temperature, 3h, Piao et al.(2020)
3 times, separation
95% FtOH, R t t 3h
306.27  (+)-gallocatechin CpHis011 7 ’ o9m CIOPEAtUIe, S pou et al.(2019)
3 times, separation
3,5—dimethoxy—4-hyd . .
316.30 phenyllrilf— OO—Xg—D—gTucrc())s)Zle CisH00s MeOH chromatographic separation  Park et al.(2006)
5,3'=dihydroxy—3,7,4'~trimeth . )
344.32 q Hyeroxy Hmethoxy CisHis07 MeOH chromatographic separation  Park et al.(2006)
avone
4-(2,3-dihydroxy
350.31 propyl)-2,6-dimethoxy phenyl C17H240s MeOH chromatographic separation  Park et al.(2006)
13-D—glucopyranoside
358.30  3,7,34'-tetramethyl—-quercetin CigHi1s07 MeOH chromatographic separation  Park et al.(2006)
370.31 fraxin CisHi1s010 MeOH chromatographic separation — Park et al.(2006)
70% A R
386.40  cleomiscosin A CoHppOs - MCLons, Room emperature, -y o oh et al.2011)
3 times, separation
41471 B -Sitosterol CxHs00  MeOH chromatographic separation  Hur et al.(2007)
428.70  epifriedelinol C3oHs5;0  MeOH chromatographic separation ~ Hur et al.(2007)
Water 100C, 3h, ch t hi
43435  avicularin CaoHygOyy et TH0 s 20 CHTOMALOBIAPIC p ot a1.(2014)
separation
¥/
70 40 EtOH, Ro9m Temperature, Lee et al.2017b)
3 times, separation
in-3-O-a-L- 95% EtOH, R 3h
43435 quer'cetm . a CuHiOn o tOH, ot')m temperature, 3h, Hou et al.(2019)
arabinofuranoside 3 times, separation
in-3-0O-pB-D-ara- 95% EtOH, R 3h
43435 qgercetm ' B ara CuHiOn o tOH, o9m temperature, 3h, Hou et al.(2019)
binopyranoside 3 times, separation
. . 95% EtOH, R t ture, 3h,
44237  (-)—epicatechin gallate CooHis010 7 o9m crmperature Hou et al.(2019)
3 times, separation
Water, 89.34C, 7.36 h Kim et al.(2021)
70% EtOH, R Tt
epicatechin—3-O-gallate 0 ? tOH, o9m emperature, Lee et al.(2017b)
3 times, separation
95% EtOH, R t ture, 3h,
446.40  eutigoside Cy3Hz609 ’ oom temperature Piao et al.(2020)
3 times, separation
451.36  morin—3-0O-13-L-lyxoside C0Hi19012, MeOH chromatographic separation — Park et al.(2006)
. . . 70% Acetone, Room temperature, Kwon &
452.4 -O-—galloylsal H
3240 6-O-galloylsalidroside CabziOn 3 times, separation Bae(2007)
100°C, 3h, ch hi
Water . 007C, 3h, chromatographic Lee et al.(2014)
separation
¥/
70 .0 EtOH, Ro9m Temperature, Lee et al.2017b)
3 times, separation
Water '90 C, 10h, chromatographic Lee et al.(2018)
separation
70% EtOH, R Te t
458.37  (-)—epigallocatechin CypHi1s01 7 » OO Temperature, Lee et al.(2017b)

3 times, separation
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Table 1. Continued

Molecul
© e.cu ar Chemical name Formula Extract condition Reference
weight
95% EtOH, R 3h
458.37 (-)—epigallocatechin—-3—-O-gallate ~ C,,H;s01; ,0 T o9m temperature, Sh, Hou et al.(2019)
3 times, separation
70% Acetone, Room temperature, Kwon &
3 times, separation Bae(2007)
. 95% EtOH, R t ture, 3h, .
476.50 grayanoside A CaaHys010 7 o9m crmperature Piao et al.(2020)
3 times, separation
484.37 1, 6-digalloylglucose CooHO14 Water, 89.34C, 7.36 h Kim et al.(2021)
4-hydroxyphenylethyl-1-O- 8 -
, 95% EtOH, R t ture,3h, .
55250 D-[6" ~O-(4-hydroxybenzoyD)] ~ CogHnOp - = "0 femperature Piao et al.(2020)
. 3 times, separation
—glucopyranoside
=Si 1-3-O-3-D-
576.85 B =Sitostero . g CssHegoOs MeOH chromatographic separation ~ Hur et al.(2007)
glucopyranoside
578.50 Procyanidin B CyoHysO1, Water, 89.34C, 7.36 h Kim et al.(2021)
- ¥/
635.50 1,2,4-tri-O-galloyl- 8 -D CrHuOns 70 .0 EtOH, Ro9m Temperature, Lee et al.2017b)
glucose 3 times, separation
3,5~dimethoxy—benzyl alcohol
71436 imethoxy=benzy a'co © Cp3HisF12012 MeOH chromatographic separation  Park et al.(2006)
4-0-1-D-glucopyranoside
hin—(4 & —>8)-epicatechin- . ‘
qagep CArechin-(Ga=8)zepicatechin= o L o Water, 89.34°C, 7.36 h Kim et al.(2021)

3-O-gallate

Y Separation: Fractionation to use various solvent after extraction
? EtOH: Extraction to use ethanol as a solvent
¥ MeOH: Extraction to use methanol as a solvent
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1. Mz 2 A

B Ao AR A AT (Acer tegmentosum)
2 S5 AHoA AFHT A Fufisto] ARESH
t}. RAW 264.7 macrophage= SHA|23-2-5)
(Korea cell library bank, Seoul, Korea)ollA]
B4 ol AR5 Dulbecco’s modified
eagle medium(DMEM), fetal bovine serum
(FBS), penicillin-streptomycin solution<
S THisto] A
2519t} Lipopolysaccharide(LPS), 3-(4,5-
dimethylthiazol)-2,5-diphenyl tetrazolium
bromide(MTT), dimethyl sulfoxide(DMSO)&
Sigma-AldrichollA] FulistEeH(Sigma-Aldrich
Co., St. Louis, MO, USA). Moues ELISA Kit

Welgene(Daegu, Korea) A&

(IL-18, 1L-6, TNF-a@)= BD biosciences (Becton,
Dickinson and company, Franklin lakes, NJ,

USA)IIA st it

r
o2
e
P
z
8
Q
2.
[\
(@)
[\
-
=
L.a

HE A5t /\}“9‘5]'@‘:} Y 5x°
T FEEY A0l g o2& £
< A7) flote] F22&(X1: 70-90°C),
EA7HX2: 2-6 h), | of -84 HE(X3: 50-
150y 2o}
@} DPPH radical scavenging activity & ©]-&
sto] A 212 gRIsilth e FEE2 AE
ot AAESE FEX0 RE FESho] Aol
9} evaporator R-3000(Buchi Labortechnik,
o]gsto] =3I H
freeze drier= FD8508(Ilshin Lab., Suwon,
o]-8stof FEAAXIE FH ARESITH
response surface methodology(RSM)

A}
L_

Ir

©om, total phenolic contents

Frawil, Switzerland)&

Korea)E&
A2

% Central composition design(CCD) B2

a b)
25000 180
= sk 160
= 20000 S 140
2 o120
4 15000 ~ 10
— = )
2 oo 5
a
£ S0 2 a0
é i)
& = 20
o o
Acer Ascorbic acic Acer
tegmentosum

tegmentosum

a) Ferric reducing antioxidant power(FRAP) as pzmol FeSO4/g (xmol iron sulfate equivalent per sample 1g), b)
Trolox equivalent antioxidant capacity(TEAC) as zmol trolox equivalent(zmol trolox equivalent antioxidant
capacity per lg), and ¢) Oxygen radical absorbance capacity(ORAC). As a positive control, 100 zg/mL of
ascorbic acid was used. Mean * SD; n=3; All data were analyzed by t—test; = p
and TEAC was noted based on t—test. No significant interaction of ORAC was noted at the p<0.05 level based
on the t—test. All data were adapted from research from Kim et al.(2021).

<)

ORAC (mmol TE/g)
ra w fou

[=]

Ascorbic acid Acer Ascorbic acid

tegmentosum

<0.001 interaction of FRAP

Fig. 1.
water—extract—conditions.

Antioxidative activities of 100 wg/mlL of Acer tegmentosum from the optimized hot-
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2 &5tk Rt RSMCERE  total
phenolic contents= 276.70 + 10.11 mg
GAE/g, DPPH radical scavenging activity &
33.45 £ 2.20% 7F HHRe 2 =SF Ut 4
2 FE2E 89.34°C, FEAIZE 7.36
d Hlg: 184.0902 & x7o] &
E 78R & At FEES A
=2 flot 5YsHA s 524
%% H Fko 93 Ao ANES
HKim et al. 2021).
AT B FEE9 MRl 24 215
712082 FE5F9Z 1, total phenolic ¥t
DPPHE A7dstH FE2%: 89.34°C, &4
7.36 h, 80l of 82 vl 184.092H & =
Ao I, 9 27olA FaksE /o] 9

2 TFig. 1914 total flavonoid ¥, trolox

4y
by
)

=
oo M
)
oo

[e]

ro
i,
%0,
lo
)

BN
i _%
%
I
y
i

xR

i

equivalent antioxidant capacity(TEAC), ferric
reducing antioxidant power(FRAP), oxygen
radical absorbance capacity(ORAC)S 0|85
of S5 W 7o & A FE270 H]
ol ZF 263.31 + 3.54 mg QE/g, 2,094.39 +
43.43 pmol FeSOs4/g, 89.31 + 0.32 umol
TE/g, 3.80 + 0.50 gmol TE/g & &3 Atk
(Km et al. 2021).

3. MIZHHY

RAW 264.7 macrophageE FBS7} 10%,
penicillin-streptomycin 1%’} === Dulbecco's
modified eagle’s medium(DMEM)°] 75t
HigHo g ARGSIGIT AlEHjFRAS 37°C,
5% COE FAISHES silth. Aol Be
Al3z= 80% ol A7) A At vjFste] A
&3t

4. NE=Y =4

AAE G5 FEES AT RAW 264.7
macrophage©] LPSE 718& W AHASF g+
FEE9 A3 aHE g  flsto]
MTT assay® A ZAHEEE S35t 4ot
A} 5t AHAE G4 FEE2 0 - 40 pg/mL
sEHAE A5t SH5IAL RAW 264.7
macrophage 5% 10° cells/mL %%9] 96 well
plateo] £33 F 18417t &<t vigstdith. =
THE AR AAF E5 FEES YT H
ImM LPSE Azste] 24A17F b ¥H-3AIA
Hi Rt § MTT 842 A7FskaL 4A1%F &%t |t
SAIXl ¥ DMSOZ HHto] 3087t ¥HSA|A
microplate reader(Spectra max M2, Molecular
Devices, CA, USA)Z 540 nmollA &7g5tict.
N ZAPEES] ALRE th&3 o] STt

Optical Densityof Sample

llviability(%) = 100 X
Cellviability (%) 00 Optical Densityof Control

5. Nitric Oxide(NO) MMZf =X

Nitric oxide?] X+ % O] nitrite &
EE Griess reagent® ©|-895td ZHsIATH
(Yee et al. 2000). Griess reagent= 2.5%
phosphoric acidE &"l& 1% sulfanilamide
2} 0.1% naphthalene diamines 23%sto] A
Z319ty. A ZE phenol red’} ¢l 5% FBS,
1% penicillin-streptomycing #7}5t DMEM
5x10° cells/mL & TFE0] 96 well plateo] &
31 5] 18AIXE viefsto] QHgslet H, AbAF 4
o FEE LPSE A2sto] 24 A1t ¥HSAIZH
HiFHE ASHE 100 pl, 9 Griess' reagent
100 pLE ¥HEAIA 1087F ¥H-3A1A 540 nmo]
A FBEE A



6. Cytokine &

AAE G5 FEEY A5 IAE 5] 9
5t} RAW 264.7 macrophage©l| AHAS I
FE=% LPSE A=ste] A4dd IL-18, 1L-6,
TNF-o £8]3Z AZANA AAIGE Rtz &
A5ttt RAW 264.7 macrophage 5x10°
cells/mL 5=9] 96 well plated] £33t 5 18
AIZE ERF HiFstal, s R SAMe AFAE B4
FZES A F 1 mM LPSE A5k thA]
24X7F BjgRE F 11 HiRIE $Esto] AERE AL
2514tk pH 9.5 Q1 0.1 M sodium carbonate,
1L §HS A Fshal 2zt FAE E5°511L 4CE 1
A7t FAoA coating EA 3HEE 12 washing
buffer2(0.05% tween-20°] E3H= PBS)Z 33]
AM|A3}IAL assay diluent(10% FBSo] E3&HH PBS)
Z plateE blocking sty AIES 22 H A
20f|A HF3A]7]al tHA] washing buffer® 53]
MASE H  detection antibody®} Sav-HRP
reagent® &3St working detectorE welloll
go|Fal 7188 NE F7ste] 3087 Aol ¥
5kt o]F 1M HiPOs= stop solutionS.2

Yol 450 nmolAl Zsleich

7. SAXNE

Ag A7) EA X2l Minitab 16.1.0(Minitab
Inc., State College, PA, USA)E o83}t &
= 2= 33 RHEARsto], Bt + REHAR
WER AT p<0.05 404 One-way ANOVA
£ AR83t H FisherZ AFEAAgste] A3t 59
Ae FRIskel. F&559 M Blus

paired t-testE o|-&3}o] z}o]E &I}t

1o

| LPS2 K= RAW 264.7 MO CHSt &HE St 277

I 23 9 »%

1. NE=Y &H

RAW 264.7 macrophageolAl AHAS 4
FZE0| LPSol| o3t AFddES gRlIst] flst
o MIT assayE °©l&5to] AZBEES 4t
AIE= Fig. 29 2 ¢ FEE2 10 pg/ml,
20 pg/mL, 40 pg/mL HIZ SHSIA=H
Z, LPS APi-g TS| BE 2§94
2lolE HolA] ettt Lee et al.(2018)9] A+
o4& water soluble tetrazolium(WST) <
ARESHY] AZAPEES &% ZAAoA AAE
G 28 6.25 pg/mL 914 100 pg/mL 7HA]
Az254o] At AAF FE552 8ol Tt
Al z2=7go] ZolE Hol=Hl. Eo et al.(2020)9]
AollA AHAF A& 70% oSS 8= =&
gt 229 AlE HZPEES SW-480, PC-3,
AsPC-1, A549, HepG2 cellollA] 10% o4 74
5}9, Lee et al.(2018) oAM= AHAE
90% ol FEE AZAYEES 100 pg/mL
oA 90% olstz Akt

100

80

50

40

20

0
10 2 40

control o

Cell viability (% of control)

Acer tegmentosum water extract concentration (g/mL)

Mean * SD; n=3; All data were analyzed by
one-way ANOVA; No significant one-way
interactions were noted at the p<0.05 level based
on Fisher's LSD.

Fig. 2. Cell viability of Acer tegmentosum
Maxim on LPS induced RAW 264.7
macrophage.
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2. Nitric Oxide (NO) MMzf =4
NO%E L-arginine 7|HFo& 3lo] iNOSO] TAao
= E4Z(Weisz et al. 1996) FE5 9] 2lo|g HolA] @
3] ] Ao AW F-sh E}%I* Hol g4 95 W30l
o = e A};qe g _7":%50] X{ﬁﬂgﬁ =2 Z8ske
Q?lﬁ}‘z’i‘jr.

o5

o5l A=
ZAof Foist
BE FUA AA ARRE7| = 5P IS
tHPosadas et al
o zZAZLQ 0

I FSFE
HS=
Aol &dole FFe &
2000). NO= =3 g3 &3 W19 ols<
FAsto] £2]9] &4 5o ot BEHE et wt
S-S K Demiryurek et al. 1998). FA|TH
T3 NOo| W82 HEgh dSHHEo R <ls)
Az 9 22 &4o] dojd 4= glom v A%
A AL FESHH(Cho et al. 2015).
RAW 264.7 macrophage©4] LPSef 2]3f
AAE FEE0] A
J9FE 54

o =n}o.
T O v O

A% B8
TNF-a+= Oﬂz *ﬂ;‘t

without

3. Cytokine &4
Macrophage-J AL A A o], ArA
AREER=T, 71 5 regulatory
HkSoll 4

S FA HtHMosser & Edwards 2008)
Z 4¥A QAL IL-18, TNF-e, IL-6 5°] H3#E
2 pro-inflammatory cytokine22 ¥&#A Q)
o] 23

of| A cytokineS] #3o]

or
(Stenvinkel et al. 2005)
54,

cytokine2 2 TNF-a9} receptor 53 A=
nuclear factor kappa B(NF-«B)2} activator
kSt

111 =0
T cell 255 A% macrophage=
[L-109] 7%+ anti-inflammatory cytokine2
AN

& deke oy
=4 cytokine &

L g=
£5}, Abgo] Fholsh
ol

0|

= ot

FEEE 34
=25 ERlsh= 5102 NO9| A3
3t A4+ A¥= Fig. 39 At} LPSol| 93 NO
Ay/g7go] tiztel vlsf 2.54) 715 (30.02
+ 1.31, 76.69 £ 3.16) AHAEF = FEE9
protein 1(AP-1) &Aslo] 593 9&-&
(Zelova & HoSek 2013). IL-18+= ¥5¥
Alzgal, B3t AEAPE ol IFE FH
: COX-29} INOS ¥dZ RE=3ITh TNF-a2t 7]
B2 fARI FARE Sk 8378 A
RAW 264.7 macrophages were pre-treated with Z3lo] WFS-S S slH A EAPHO]| Trolaha] oF
ot e 1 oo of 17 e e o 24, | E°HDinarello 2005). 1L-6 TR L] o
Subsequently, media were collected and NO productions Ao GRS thHo R gole BEda
27] |45 # ot FrtE A Ed 59
common THIESA ATE fEohH e ERE BH) 2
, IR, IS 5ol TS vHH
(Papanicolaou et al. 1998).
:L*é Oﬂ"‘*—oﬂ =iy cytokme—J R
-18, < X175t

SD; n=3; All data were analyzed by

were analyzed by ELISA
superscript letters are statistically different from one

Mean

Fig. 3. The suppressive effects of NO production
of Acer tegmentosum Maxim extract

+
one—way ANOVA; Values
on lipopolysaccharide (LPS)-induced RAW

another at the p<0.05 level based on Fisher's LSD

264.7 macrophages
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5 @4 FE=T LPSE AFot] cytokinef)
kS SIS IL-182 LPS A& ojFoj
w2} 51.13 £ 15.80 oA 407.54 + 45.17 &
gl F7ItI o AAE 45 2589 BT
o]EAor Zasto] 40 /zg/mL A 2ol A
210.33 + 36.45 = Aut 2271x] 74K
[L-6% LPS Ao 7o w2} 62.60 + 40.33 9

s
5

— b
T
E 300
) c
Z 250
S 200
&
= 150

100 d

s0 -

cantros 0 10 20 0

Acer water extract fon (ug/mi)

300
200
e
100 i
0

Acer water extract lug!le

b
o 800 d
i
z
= s00
B
) o 1 20 20

controf

IL-6 {pg/mL)

Acer water extract fon {ug/mi)

RAW 264.7 macrophages were pre—treated with
0-40 ug/mL of Acer tegmentosum Maxim for 1
h and then 1 mmol/L of LPS was treated for 24
h. Subsequently, media were collected and NO
productions were analyzed by ELISA. Mean + SD;
n=3; All data were analyzed by one-way
ANOVA; Values without common superscript
letters are statistically different from one another
at the p<0.05 level based on Fisher’'s LSD.

Fig. 4. The anti-inflammatory effect of Acer
tegmentosum Maxim extract on
lipopolysaccharide (LPS)-induced RAW
264.7 macrophages.

A 741.13 + 61.79% 104] o S7ksh, AHA
5 €5 725 Ao uE 5= 9EHeE
45ttt TNF-¢ %3 25.49 + 6.44 °A
1,243.08 + 16.13 2 508 7P7te] HEE ¥ &
T &Aoo 7 A5yl AHAFY 8 7154
E749] salidroside= LPSOl 3= RAW 264.7
macrophage©|Al PGE2, TNF-¢, IL-6 @&
=T 9EHoZ ZAAXFHTHWon et al. 2008).
AAE 79 ¢ FE2ET 0% EHE FE=
9] TNF-a& H|3t AtofA= G5FEE0] o
=50 v TNF-e5 AA #4A1719, 100 p
g/mL o)X= TNF-e & FZ 02 JS7H7|A=
o &% JSAZH. ER Yu et al.(ZOlO)
AFAE 70% AHAE oletE 559 B+
TNF-a7t #aekE Bt AAF ¢ 582
S8 EZEE D-(+)-3-phenyllactic acid, 1,6-
digalloylglucose, dihydro sinapyl alcohol,
fraxetin, epicatechin S2.& EQI=]Q=d|, 1
% 1,6-digalloyl glucose(Tunalier et al.
2007) @RAEY fRRECE APsE 3
A FASEAHS dRIst e, fraxetin &
FolA L FET BHE Hiskgio
(Wang 2020).

NF-xBE |54Ms, ©9Y,
AN ZAPE 5ol of $83%F T nX= AAR
A AgHAo|th YEs4A =4
9] &gdsk= AMZAQ] inhibitor of NF-«B
proteins(IkBs)?] QUAISIE Qlgt LR EolE: &
S 9 QA Aol ofste] AP =
ot ARFAQl B9 [kBs9 IE2 AEAof A
NF-xB2} 285t NF-£BY &35 JA|sht
TS WS =EA| QAL o] &= o] NF-4B
9] NzAoA #or9 olFZ 7hsstA gttt
(Oeckinghaus & Ghosh 2009). NF-xB2] SHo.

£4o] 9]

ot
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29| ol 9 ZA4sh= A5 % ¥ ¥ A A
2 (e. 1L-18, 1L-6, TNF-@)] EA5+E G4t

o Wsa 59 =22 AlEY g5EHe] S7HA
AEY d5 9 HYHH mRNAS| AAF F7Het
QIAISHE 53t post-translational modification
o] Z7FFE & 4 QUth(Ha et al. 2014). & A¥
oA Fitet & A3} 240 sto] d¢ F
H AAES RAW 264.7 macrophage©l A&
A9 IL-18, IL-6, TNF-e, NO9 cytokine
H|go] fojxog TAshe 21T 4= Q9
LPSE A &3t RAW 264.7 macrophage©i 4]
AAE oRtE 529 T95 2E eIt A
TFolA(Yu et al. 2010) AFAF FE552 NF-kB
S Adliet=tl, L Sl radicalol 93t A
5l A&7} obd extracellular signal-regulated
kinases(ERK), c-Jun N-terminal kinase(JNK),
p38 THlA Q] QASLE A|Ste] NF-,Bo] Al
o g0l o5 FHOE AtS ERlstaitt.

ErE FEELS S FAE0] salidroside® NF-

[o

B ow

Aroroh

k¥B2} mitogen-activated protein kinase
(MAPK)E Aok 242 434 AhXu et
al. 2019). 28V salidrosides I =&
e A9 F2HA @71 qZoll(Table 1) &

Tol AHRE AT I 2R PAS

iz
% oo

N

2 fraxetin, epicatechin®] 9t Aoz
4 Qltt. Fraxetine IL-182 AZA|29]
SollAl NF-xB p65 2438 ¥ TNF-e, I
dS AaAF oY, CCLUE FdE THAEofA
o8] NF-«B, p-p38
MAPK, p-JNK, p-ERK && #4E Kol Ql4kst
AZ2E 53 NF-4B-MAPKZ AIE Eolstyict
(Wu et al. 2019; Xu et al. 2019).

£ A7Ae} o] A5t AIHYu et al. 2010;
Xu et al. 2019)& ®luwsto] & o AAFE W=

9,
o

rl‘l:l
()N
1o e oq

fraxetin®] p-l«Ba,

32 post-translational
modification®l &Jste] APw=x] 1 FAH2 1
2R o] thoto] A=A AmE =87t AT

Jo
H
ol,
rlr
i)
o,
=2
X
e
e

1]
19
ule}
ofN
i
el
N
e
It
fot

AlEZ 2] NO7F LPsefl ofsf T2 &Rlstie
o, AAF FEES vE AYSAS

olEF o7 FASIAH. NO TS &Rlsh] ¢
stol 34 A4SEEY Az AREEH<= pro-
inflammatory cytokine 3&(IL-18, IL-6, TNF-
2)2] FAFSZ FRISHHS W Al cytokine BT
LPSe] oJsf ATt S7H HAoH, AHAE &
=9] Az ofsf EdFo] FoJHor HAast

QIS @A Z. 714001-07)0l 23 53
E9lo oo ZA=HYLE,
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