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In Vitro and In Vivo Anti-Oxidative and Anti-Inflammatory
Activities of Acer tegmentosum Maxim Extracts
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ABSTRACT

Acer tegmentosum Maxim (ATM) is known as traditional medicine for treatment of hepatic disorders

such as hepatitis, related-inflammatory disease, and hepatic cancer. In this study, we evaluated the antioxidant and
anti-inflammatory effects of ATM extracted with 80°C water or 95% ethanol. Antioxidant activities of ATM extracts
were measured based on DPPH and ABTS radical scavenging activities, total polyphenolic compound contents, and
ferric reducing antioxidant power. The anti-inflammatory effects of ATM extract were assayed on release of nitric
oxide, tumor necrosis factor (TNF)-0, and interferon (IFN)-y from lipopolysaccharide (LPS)-induced macrophages.
In these experiments, 95% ethanol extract of ATM showed stronger antioxidant and anti-inflammatory effects than
water extract. Therefore, we determined the effects of ATM ethanol extract on an animal model of sepsis. Seven
days oral gavage of ATM ethanol extract followed by LPS stimulation reduced the protein levels of TNF-o and IFN-y
in serum as well as mRNA levels of TNF-a and interleukin-6 in intestinal epithelial cells. In addition, ATM ethanol
extract reduced DNA damage in mouse lymphocytes. These results indicate that ATM extract has strong antioxidant
and anti-inflammatory in vitro and in vivo effects and may be developed as a potential food material for prevention

of inflammatory diseases.
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MAFGUF2 7R 2 A, 3 (Super Grinder JL-1000, Joy
Life Co., Busan, Korea)3}™ 5271 2(SFDSM12-60Hz,
Samwon Freezing Engineering Co., Seoul, Korea) 3 %
AHEBIATE AR dEhE FEES A7 918 95% olE
S 7hsto] oA AUt whk FE3QY. FEA2
o] #}2] (Advantec No.2, Toyo Roshi Kaisha, Ltd., Tokyo,
Japan)E& A}g-3}o] o] 3138k & rotary vacuum evaporator
(EYELA A-1000S, Tokyo Rikakikai Co., Tokyo, Japan)
2 40°CellA] 2 EFske] —20°ColA Ws R astHA A
ol A&t AR dF FEES AAFHT A%
T Al B 7Fsted 80°Ceol A 1A17F &<t 33] ®E

o]
=

=2 2=

o=
5 FE2% F ATt o HE Bo} rotary vacuum

evaporator(EYELA A-1000S, Tokyo Rikakikai Co.)&
40°Col A 7 55 T -20°CollA Ysraistua 43
o ARg-ahaleh,

DPPH 2iC|Z MHs Y ABTS 2L M7Hs &H
AU A5 R oEE FEES A EE BloisH(15)
© % DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-
Aldrich Co., St. Louis, MO, USA)ol o3+ Ax}go] 52
ZA3) 6.25, 12.5, 25, 50 ng/mLe] F=H = 843
A& 1 mLel 0.15 mM DPPH €1 1 mLE @0} mukale]
obAof Wkx] & 517 nmolA SH =S AT ABTS
gz A AT 54 Pellegrini 5(16)2] Wy oz 43}
St} 7 mM ABTS[2,2 ~azinobis(3-ethylbenzothiazoline—-
6-sulfonate), Sigma-Aldrich Co.]9} 140 mM K3Sz0s
(Sigma-Aldrich Co.) &9& % &38| absolute etha-
nol¥} 1:88 ¥ &= 42 ABTS solution &5 A3}

th =R 348 A8 50 uloll ABTS solution 1 mLE

grato] Aol A WAl £ 734 nmell A FHE

F3ith. DPPH 2tz A7 53 ABTS =tz A7
HE St [Cootbs T8It FAHEAEEE as-
corbic acid& AF-8-3}A T},

ol r}o{

ol

FRAP(ferric reducing antioxidant power) 2! EZ2|H|

= stk =X
=2 oo | o
FEE59] FRAP 9|3 3912 242 Benzie9 Strain

HA17e w2 =AH3F9 . Sodium acetate buffer(pH 3.5,
300 mM)eF 10 mM TPTZ(2,4,6-tris(2-pyridyl)—s—tri—
azine), 20 mM FeCls-6H.0& Z+ZF 10:1:1(v/v/v)<] v &
2 ZF 4Jo] FRAP reagentE #A|Z3At}. 52HZ 343
Al &9} FRAP reagent 900 uLE £3}o] 37°Coll A 10%
ZF ¥k X171 & 593 nmoll A FFEE =AY A
ZAR2+ ascorbic acidg AHE-318laL, 0, 0.0625, 0.125,
0.25, 0.5, 1 mM9] =2 Ax3 TFEE FeSO,-7H0
o Ao ule} FRAP valueE AU

FZ 9= 33 Folin-DenisH(18) 2.2 4313t
2 N Folin-Ciocalteu’s phenol reagent(Sigma-Aldrich
Co) AT ZTHTE 412 EFAH AEE 1112 4o &
Aol ®wx]gk 5 20% sodium carbonate(Na2COs, Junsei
Chemical Co., Ltd., Chuo-ku, Japan) 3 mLZ 7}8l 4F$-A]
71 % 765 nmoll A FFEE AT old H=4 33
E9] ek gallic acid(Sigma-Aldrich Co.)
ARgate] 2Adgt mEA A tigdste]

M=z 3 MEZ HiF
RAW 264.7 Al¥(mouse macrophage)s 3= A EF2
g (Korean Cell Line Bank, Seoul, Korea)o|A] &9 to}

1% penicillin—-streptomycin(Sigma-Aldrich Co.)¥ 10%
fetal bovine serum(FBS; Gibco, Grand Island, NY, USA)
S ¥33s}+= Dulbecco’s modified Eagle’s medium(DMEM;
Gibco) #lA| & AHE-3te] 37°C, 5% CO, =719] wl¥7](BB
15, Thermo Fisher Scientific Inc., Waltham, MA, USA)
o A u skt

RAW 264.7 MXZ2| WST assay

96 well platecl] RAW 264.7 A|ZZ 5x10* cells/mL¢]
TEE 100 pLA #F38ke] 37°C, 5% COz Hl% 714 244]
7t &<k wjekst £ 0, 6.25, 12.5, 25, 50, 100 pg/ml %2
Al B5E 2477 Agstsit) v 3 EZ-Cytox WST assay
reagent(Daeil Lab Service Co., Ltd., Seoul, Korea)Z 10
uLA #7133 1A% S el ELISA reader(Microplate
Absorbance Spectrophotometer, Bio—-Rad, Hercules,
CA, USA)Z o] &3to] 450 nmol A FH=E S48t
AT 5 2 odEE FEE0] A AxY AE

fz7el AE A o %= Jehac.

_
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RAW 264.7 MIZ2]| nitric oxide(NO) % cytokines(TNF—

IFN—'y) 2|2 =H

RAW 264.7 A AES 4x10° cells/mLo] 5%
48 well plated] 500 pLA EF3}e] 37°C, 5% CO2 ¥l 7]
A A 24A17F F9F vl 1 pg/mL %2 LPS(from
Escherichia coli 0111:b-4, LPS; Sigma-Aldrich Co.)<}
MAFUH FEES 0, 6.25, 12.5, 25, 50, 100 pg/mLe]
SRR Aesto] 2443 wigsith MERSTH A
NO<2| &2 Griess reagent(Sigma—-Aldrich Co.) A] %<
o] &3l FAsTE HFE D Z+= NaNOo(sodium ni-
trite, Sigma—-Aldrich Co.)& A3}t TNF-a A=
A4S FEES A AlE s FAdA TNF-a ELISA
kit(Cat No. 558534, BD Biosciences, San Jose, CA,
USA)S AHg-ste] 43130t INF-y A= 54 94 F
ZE0] g § 45 NS do] INF-y ELISA kit(Cat No.
555138, BD Biosciences)& AH&-3te] F4313lth. TNF-
a @ INF-y EF 3=+ 450 nmollA SA3A
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iSE A7 ¥ AMEFHE
RAW 264.7 MEZE Ao =Z in vitro %
LPS o 9% model moused| A &<la}t
sE A¥S 79 }"iﬁ‘r. 2 AP A& FES
Azo] 54.10£3.99 g2l ICRAI®] % mouse(Samtako
Co., Osan, Korea)2A] AFSEAH S &% 24+2°C,
55+5%, 2 12417 7HE, 2%+ 150~300 lux® -rr7\]
SFATE AMS7IRE B9 ARF APALE S} ES TR0 3
fom FEAFY BE )
AL AFAEA SACNU-00724)& Fa =338l
ot AdE A
Jro = aiginh AF A £ 279 ICR mousedl| LPS
£ 593l dF TNF-a9} [FN-y7} S7lets AS 8913
Aot gzl E PBS 100 pL/mouseE, A g =
95% HAFUHF o EE FE5E-S 100 mg/kg body weight
o] g&Fo =z PBSol| o] mjd 2 Ahel] 7AZE Ao
3tk g F2 C(ControD &, A¥ -2 ATE(Acer teg-
mentosum Maxim ethanol extract)® ™3} t}, vpA]
ATFo] & 12A17F AN FEC LPSE 2.5 mg/kg
BW £&0o 7 57} T3t} LPS Fo] 847t Fof nH4
Wol| Al NS AP F A%FS A& o dFE=
slutel x8]¥ %M (Heparinized Capillary Tubes; Cat
No. 2501, Kimble Chase Life Science and Research
Products LLC., Rockwood, TN, USA)VE— o] &3kl A
A2 Comet assayoll AF&38 1, Ymx] gdle 4° C
2,000 rpmoll A 10837F 94 & 0}"4 qAS B &
-20°Cell A B3ste] Ao /\}“‘15}03‘4 AE3 g &
2} BX] 11 Payer’s patchE AA & 3 cm A= I7]2
22} Dulbecco’s phosphate buffered saline(PBS; Gibco)
ow 33 AHe . 2% d¥S 1 mM dithiothreitol
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FEE a3 3
(DTT; Bio— Rad)g]r E3gsle] A2 A 10%3F A Este] 4
NAL A AZ 3 37°C Shaking water bath(ANY-3D-S,
Seoulin Bioscience Co., Seongnam, Korea)ol Dispase 1I
(DISPASE II, Godo Shusei Co., Ltd., Tokyo, Japan)®
303 HElste] AHAEE Beaigict Baw A
= A3 100 pm cell strainer(BD Biosciences)el] ¢
3k & 2500 rpmoll A 587 FAEE 1o cell pellet

do] RNA FZof A&-ak3itt.

2l DNA fragmentation £2i(single—cell electro—
phoresis assay: comet assay)

A EEE59 HXF DNA 45 S43H7] Y8l comet
assays AAstH o o W e A3 T2l Tice 5(19)
o] W& Farste] Fasqlh rEfskd Als® A8 5
uLE #H3 0.5% normal melting agarose(NMA)ﬂ Tz
slide 9Joll ¥53}aL cover glass® Yol #31 3 alkali ly—
sis buffer(2.5 M NaCl, 100 mM NazEDTA, 10 mM Tris)
& Aglate] DNA9] o]F & Fo|F3th Lysis7t €1
DNA A= tisto] 2023t A7 5S 2 A8kl DNAE
unwinding Al Zth Comet ¥41& Y& 20 pug/mL ethi-
dium bromide® &3 |43 3 338d | 7 (light micro-
scope DM 2000, Leica Microsystems, Wetzlar, Ger—

:L

many)2.2 ##3s o™, Komet 5.5 image analyzing
system(Andor, Nottingham, UK)2.& &A1&l &A4-H
DNA #do] sloz R o] Fafx 31 ae] F&e] DNA
H] &-(tail DNA), tail length(TL), Z22] 3L tail DNA$} tail
length2 %€ &9 tail moment(TM)E YeERASI T

&3 cytokines(TNF—q, IFN—y) 2H|2 &H
g o] A% A9 cytokineo ® TNF-a 2 INF—Y A
=S SAHA Y. TNF-a= 4 S 1.54) 84138 3 TNF-
a ELISA kit(Cat No. 558534, BD Biosciences)& ©]-&3l
3718 g 2 S48tk IFN-y= I3 20 343
2 IFN-y ELISA kit(Cat No. 555138, BD Biosciences)<
183 71s A2 SASSIT

[}

Total RNA &5 2 cDNA &

Z7 9 A| X (intestinal epithelial cell) &0l Tri-re-
agent(BioFACT Co., Daejeon, Korea) 300 pLE ¥ il 55
7F 43 % chloroform 60 pLE Y1l 1583 4 X3}
DA E] 3l 2 452 isopropanol 150 uLQ} =3t
3}“‘:} 1083 A2 A3 = 12,000<go A 83 €
A 3t RNA pellets SITth RNA pelletell 75% Oﬂ‘%
S8 300 pL ¥o] & 4 F 12,000<go A 583 A&

g 3l A5 S AAT thg Aol A 2~383F AZRAH
t}. RNase free water® 70 pL Yol & 4] & % 55°C9)

water batholl 4] 158-7F WA F th. RNA %82 NanoDrop
(NanoDrop ONE, Thermo Fisher Scientific Inc.)& ©]-&
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319 t). cDNA 34L& RT-Kit(M-MLV, RNase H (Bio
FACT Co., Daejeon, Korea)& ©]-&3slo] AAE WH =

3o, AL 23k cDNA synthesisi= 50°Coll A4 60
7} RTase inactivatione 95°ColA 583+ A 2] 3}% o}

TNF—a2} IL-6 mRNA &3 =3

A E] TNF-a} [L-6 mRNAS] @@ HEo| =
AL iQMSYBRY Green Supermix(Bio-Rad)E o] &3}
AriaMx Real-Time PCR System(Agilent Technologies,
Santa Clara, CA, USA)ol A Z183}31t}. Initial denatura-
tion> 95°Col A 287t denaturing> 95°Coll Al 10&7F,
annealing % extension< 58°CollA] 30%3+ A st &
FEF7)% 40 cycles Attt 4 A AriaMX
PC Software 1.0 Installer(Agilent Technologies)E A&
sto] EAIstt), Ao AF&3F primers Table 13 2t}

SAH A2

23 Azltel EAA 2= SPSS/Windows version 21.0
(IBM Corporation, New York, NY, USA)& Al-&3}o] A A|
stow, A HdtRTHA mean£SD)E LEF S
ok w3 Fargke] xfolel ek 7948 52 Student’s
ttest® AASIG oM, 7 9] AP dAufA] EA4F
X (one-way ANOVA) & Duncan’s multiple range test

2 W9l 7] Aol PF e RE BAH frolge

Table 1. PCR primer sequences

o,

- Z

Ao} o] 4

a=0.05 oA AFakad

Z o oz
MAHAELIR FESO 3 84
AU EF FEE 2 dEE FEEY e 4
10.3%, 5.7%= @4 FEE°] &g FEERT 52 F
& e TE o B Bl AAD. AAAF U A7 R ol g
£ FZE7} ascorbic acid®] DPPH % ABTS o)zt A A
TS 5733 A= Table 29 2t}
DPPH 2}tz AASE 54 A% AAFUHT 9+ 4
e FEHE BT Fr oEH o7 gz 4750 F7}
sk AES Balen, 50 ng/mLe] F&oll A 77} 48.74+

0.79%, 69.35+£0.30%°] A7 s& HEFSTE Cho 5(20)
o] A Ao A AAFUHT €5 FEFE 50 ng/ml =
oA oF 43%2] Bt Z A A5 S VEIH JoF Hol 2
T Ao I FEE] 9 1.134), e FEE
1618 #& ikstes YeEhdth AAAFUHE 4
Nehe FEHE9] IC5ak-e 242t 50.7440.83 pg/mL, 33.15
0.73 ng/mLZ YehY g 552 44 FE5E0T

=<

we 19 @

Eo tsls S HAThX0.001). AT A5 2 o
B8 FE5E9 ABTS @z AASS A3 A3= 50
ng/mL2]

sl Al 2k 18.19£0.60%, 42.54+8.20% %) 2.
W, ICso%k 142.74£9.42 pg/mL, 62.35%£15.13 pg/mL3}

)

Gene Primer Sequence1
B-Actin Forward GGC TGT ATT CCC CTC CAT CG
¢ Reverse CCA GTT GGT AAC AAT GCC ATG T
TNF- Forward CAT CTT CTC AAA ATT CGA GTG ACA A
e Reverse TGG GAG TAG ACA AGG TAC AAC CC
L6 Forward CTG CAA GAG ACT TCC ATC CAG
Reverse AGT GGT ATA GAC AGG TCT GTT GG

1 .
)Primers are shown 5° — 3.

Table 2. DPPH and ABTS radical scavenging activity of Acer tegmentosum Maxim extracts

Concentration

Scavenging ICso

Samples (ng/mL) activity (%) (ug/mL)" t-value
Acer tegmentosum Maxim 50 48.74+0.79” 50.740.83
water extracts an
DPPH radical y . . Maxi 27.487
. t- .t cer legmeniosum axim 4 4
scavenging activity 05% ethanol extracts 50 69.35+0.30 33.15+0.73
Ascorbic acid 5 36.69+3.68 6.67+0.81
Acer tegmentosum Maxim 50 18.190.60 142.74+9.42
water extracts -
ABTS radical 4 ; . Maxi 7.814
scavenging activity cer tegmeniosum Viaxim 50 42.544+8.20 62.35+15.13
95% ethanol extracts
Ascorbic acid 5 10.11+£0.31 22.90+1.56

UThe concentration in pg/mL required for 50% reduction of DPPH and ABTS radical.

ill}deaniSD @23).
P<0.001, P<0.01.
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Table 3. FRAP value and total polyphenol contents of Acer teg-
mentosum Maxim extracts

Sample FRAP value Polyphenol Contents

(mM) (ng/mg GAE)

Acer tegmentosum Maxim 0.19+0.01% 118.9142 18
water extracts

Acer tegmentosum Maxim 0.4240.01 196.9241 53

95% ethanol extracts
t-value 33365 -50.736"

UGAE: gallic acid equivalents.
)MeaniSD (n=3).
"P<0.001.

th, Skoll A Bl DPPH ]z A ASlA Bl 2 e}
WRANA R AAFUHT GF FEERY JdEE FEE9
A3t a9 ¢ & Ao ® YERHTH(/X0.01). ABTS
ght)Z Al A5 R DPPH 22 Al A 50] BE &5
A A U=l o] 2kels= DPPHE AHrett]Zhelal, ABTS
T Fol & At ol n g gutsl AJie] stekA 54
upe} 7t gpe] ) Agtele el AFol7 7] W (21)o]
kil ®HaL QT

FRAPS} 3= &S 54 ¢t A3+ Table 30 HeR
ot DPPH E]'q ZF A A5 olY ABTS oz AlAFI=
2] FRAP+ 3Hd Aol o8] 4HAd pHell A ferric tripyr-
idyltriazine(Fe®" -TPTZ) 37} ferrous tripyridyl-
triazine(Fe® -TPTZ) 2.2 A5 = A4S o] &s8to] A&
o] gitsl &S FrtshAl "rh(22,23). AAAFUHTF EF
2 o B2 5 E-9] FRAP valuet® 242 0.19£0.01 mM,
0.42+0.01 mM=Z AFAEYUF oletE FEFE2] FRAP val-
ue’l €4 FEEHRT FITH/X0.001). Gallic acid equiv-
alents(GAE)Z ¥ AIS AAFUF 944 4 g F55
o] FZYvE dFE 247t 118.91+2.18 ng/mg, 196.92+
1.53 ng/mgel At

2 AFAA AL e FEEC] G FEER
o FEdE g% 2 FRAP valueZt § =7 ygk=d
o]+ Sanchez-Gonzalez 5(24)°] F&2]3E 33} FRAP

A 1404
120 A
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20 4
04

12.5
Concentranon (pg/mL

Cell viability (%)

ot
14
olN
lxjv
B
n

FUE FEE0 FUS U 39

valueZ7} & 4#3AA7F o Bash Ziﬂr d Wfﬁﬂr
\=]
A=l

Choi 5(25)9] A olM+= AAFY

<9 FZYdE g%l 47 1

+1.25 pg/mgl 2 YEl o B oo
,1

71.9312.20 pg/mg, 152 69
‘1L 0]]1::]__—2 Tﬁ_
FEv= 3*&01 i = kst o= Choi 5(25)

RAW 264.7 MIZO0|AM M= SN =7}

£

AAFUHT @5 2 oeE FEEY Axsd 4
WST assay= E8 4313100 23+ Fig. 19
At tizzwroll H3ko] Al ZAYEE] 90% ©)d]] Al=
ES
o

R
R

=
T
L

o= &
ug/mLQl

b FEE sk, AU d5
ErA 100% ©]XFe] AEHS Hol 4L
A=A AT 95% ol eh& -ir%%%
TEE AL BE FXRA 100% ©
E490] gllet 100 pg/mLe] %
87.65%= °Fzt G/ vebwkch e

B
’&74 L a—’F R ogs FEE9] & M9 0~100

T X
i
h=
R

1o
&ol

ng/mLell A A& 2 A3l T

RAW 264.7 MZ0IM MABLSE FES2| SES =1t

MAFUT 5 ¢ dEge 3495 54 43+ Fig.
20 YERHATE. NOE wh37do] 7t o] ¥z Afi-ahe]Z
2, NOZ 3Al3}= INOSE2 L-arginineg L-citrulline &
=2 AgstHA NOE A3k, o] A2 SlA|A Fagh
A A =2 A9l wkgo #oJdoh(27). LPSE 213834
/pﬂﬂ-ol ,\ﬂ_\]__' %ZE]EH }‘\l-§}7<4 }\Egﬂ/ke Oﬂl—o}tq uqO:l

Al

B

Cell viability (%)
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N 6.25 12.5 25 50 100
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Fig. 1. Effect of the (A) water (closed bar) and (B) 95% ethanol (hatched bar) extracts of Acer tegmentosum Maxim on RAW
264.7 cell viability. RAW 264.7 macrophages were treated with water and 95% ethanol extracts of Acer tegmentosum Maxim (6.25,
12.5, 25, 50, 100 pg/mL) for 24 h. Treated cells were estimated by the WST assay. Each bar represents the mean+SD. Means
with different letters (a-d) above the bars are significantly different by Duncan’s multiple range test at a=0.05. N: normal.
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Fig. 2. Effect of the water (closed bar) and 95% ethanol (hatched bar) extracts of Acer tegmentosum Maxim on (A) NO production
by LPS-stimulated RAW 264.7 macrophages, (B) TNF-a production by LPS-stimulated RAW 264.7 macrophages, (C) IFN-y pro-
duction by LPS-stimulated RAW 264.7 macrophages. RAW 264.7 macrophages were treated with water and 95% ethanol extracts
of Acer tegmentosum Maxim (0, 6.25, 12.5, 25, 50, 100 pg/mL) and LPS (1 pg/mL) for 24 h. Each bar represents the mean+SD.
Means with different letters (a-¢) above the bars are significantly different by Duncan’s multiple range test at a=0.05. N: normal.

(28). WA 2 Aol M= LPSE #83le] RAW 264.7
AFo] A5S FE8te] NOS A= 218 43
T AT EF 2 dgE FEES AEske] NO A4
AAe] PR = FTFS o} LPSRF g4 o2 A g
Sk dlzaroll A A ¥
A28 A] & g
1=0}(/X0.05) LPSo
< gIEn). LPSeF AAFUT 47 FE2EE 94 A
3 ol A= 100 pg/mLe) % T A g e
t} NO Aol folsiAl A= oy, AAFUF 95% ol

e FEE AP TdAe 25, 50, 100 pg/mLe] =4

LPS
TNF-a 5% A3 LPSHF @2 o=
o4 9.2940.10 ng/mL=Z =2 TNF-a
AU FE55 A8 Al TNF-a =
Hjste] 7 FEE BE w4 FostA At
T 2 dEs FEEE 50 ng/mLY
7.07£0.42 ng/mL, 7.27£0.62 ng/
Zat ule] ZH2Y 24%, 22%2] A
G35 B Yu 5(13)2 RAW 264.7 A+ LPS # g
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Table 4. Levels of DNA damage expressed as tail DNA, tail
length, and tail moment in mouse whole blood treated 95%
ethanol extracts of Acer tegmentosum Maxim

Treatment” C ATE P-value
Tail DNA (%) 10.8+1.23? 7.41+1.91 0.061
Tail length (um) 39.4+5.25 21.38+2.15 0.005
Tail moment 5.41+£1.18 2.68+1.20 0.049

UC (Control): treated with LPS 2.5 mg/kg body weight for 8
h, ATE: treated with 95% ethanol extracts of Acer tegmentosum
Maxim (100 mg/kg body weight) for seven days and LPS 2.5
mg/kg body weight for 8 h.

IMean+SD (n=3).
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Fig. 3. Effect of the 95% ethanol extracts of Acer tegmentosum Maxim on serum TNF-o production (A) and IFN-y production
(B) in LPS-stimulated ICR mouse. ICR mice were treated with 95% ethanol extracts of Acer tegmentosum Maxim (100 mg/kg
body weight) for seven days and LPS (2.5 mg/kg body weight) for 8 h. Each bar represents the meantSD, n=3 (each group).
Mean with an asterisk is significantly different from control by Student’s z-test ( P<0.05, P<0.01). C: Control (treated with PBS
for seven days and LPS 2.5 mg/kg body weight for 8 h, ATE: treated with 95% ethanol extracts of Acer tegmentosum Maxim
(100 mg/kg body weight) for seven days and LPS 2.5 mg/kg body weight for 8 h.
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Fig. 4. Effect of the 95% ethanol extract of Acer tegmentosum Maxim on (A) relative mRNA expression of TNF-a and (B) relative
mRNA expression of IL-6 in LPS-stimulated ICR mouse intestinal epithelial cells. Effects of Acer tegmentosum Maxim ethanol
extract on the cytokine expression and production of inflammatory mediators in ICR mice. Total RNA was prepared from the
intestinal epithelial of ICR mice were treated with 95% ethanol extracts of Acer tegmentosum Maxim (100 mg/kg body weight)
for seven days and LPS (2.5 mg/kg body weight) for 8 h and qPCR was performed. Each bar represents the mean+SD, n=3 (each
group). C: Control (treated with PBS for seven days and LPS 2.5 mg/kg body weight for 8 h), ATE: treated with 95% ethanol
extracts of Acer tegmentosum Maxim (100 mg/kg body weight) for seven days and LPS 2.5 mg/kg body weight for 8 h.
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