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Anti-inflammatory Effect of Morinda citrifolia on LPS-induced Inflammation in
RAW 264.7 Cells Through the JAK/STAT Signaling Pathway
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This study investigated whether or not the major bioactive compounds of Noni (Morinda citrifolia) are
involved in anti-inflammatory activity through the JAK/STAT upper signaling pathway in RAW 264.7
cells. The experimental results show that the M. citrifolia ethyl acetate fraction (Mc-EtOAc) obtained
by sequential fractionation with organic solvents from the plant’s dried fruits exhibits the highest anti-
oxidant activity. In addition, the cytoprotective effects of Mc-EtOAc against H,Oz-induced oxidative
stress in the RAW 264.7 cells suppressed cytotoxicity in a dose-dependent manner. The group pre-
treated with Mc-EtOAc at a concentration of 240 pg/ml showed higher cell viability of 84.5%, com-
pared to 71.6% in the LPS-treated group, and LPS-induced NO production decreased to half the
amount in the positive control group. Mc-EtOAc treatment also led to a significant dose-dependent
reduction in iNOS expression. Although COX-2 expression was increased by 300% following LPS in-
duction, it was significantly decreased in a dose-dependent manner by pretreatment with Mc-EtOAc
at concentrations of 120 and 240 ug/ml. An inhibition of the mRNA expression of pro-inflammatory
cytokines IL-18 and TNF-a was observed. The investigation also revealed that the phosphorylation
levels of pJAK1 and pSTAT3 in LPS-induced RAW 264.7 cells were significantly reduced by Mc-EtOAc

treatment.
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Ad%E i A (pro-inflammatory mediator), nitric oxide
(NO), prostaglandin E, (PGE;) ¥ interleukin (IL)-1B, IL-6,
tumor necrosis factor-a (TNF-0)9} Z-& cytokines f+=3%th
[16, 20, 27]. o1& A HZ /WA & cytokine> FF B T
3 SR oo A  dn9]. AEHEE AT wjAAl
9 cytokine TH 733}, 54 & A9 #Ed, 4 ;
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€ 3= A4 g4
A L Eol ghow, o
A F des A2 AN
response syndrome, SIRS) A/ &5 93 T3 A olri[12].
JAK/STAT 9398 (cascade)& AGH-3& vjAstes &
2% 9% AzAY AZo28]. 53], STATs= LPS, inter-
feron gamma (IFN-y)¢ 2 o2 cytokined] o3 &5+
95 AzAE dABSAN FFHA gE& T2, 25
26]. TLR-4 B4 342 STATsS| 243} QAR 27 587
He 54 JAKsY s doAdn29]- 8 A = -2
o cytokine F&AE 159 &5 JAKsY 2&S AT
[6]. € F&8A A= AL JAKsY Qe E =
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inducible NO synthase (iNOS), cyclooxygenase-2 (COX-2)%t
2 aLaE dagtste 24 FAA4Y AAE 2HTT,
17, 35]. ©] 9} o] JAK/STAT AZAY A2E 9% #d &
A g vjsfel #ojsty] Bzl 1 FHS FASA =
A, AqAste] 45 A 2 AW A5S AT Ao e 4
ToFoltt.

i 3 ot AHAA Aetes =Y (noni) (Morinda cit-
rifolia L) &% % (Gentianales) &7 H Y Z(Rubiaceae) ol 4
3, FoRto & sl (W) E5 IS (EHEK) L=
A AT M. citrifoliae A, £71, ¥, £, €9 § =
FEolE AV Holunt dHA JoH, 1 art JA
5101 AA, A8 AE B8 28AFH AT BFLY
A Af &37F A3 dHA Qo] 1FL ddelA
o ol A-gHAH . 53] e &93F, €9 4
s 9111], il g4 gl dFela Tt Eeo] HYd
Aoz AEA JATH38]. M. citrifolia Dol e TG4 TS
=% =, &2 9= (polypenol), EetH 0l
T (lignan), ©] 2] 0| = (iridoid), v} (cou-
marin), T3 & (polysaccaride), 2~El & (sterol) 2 A4 (fatty
acid) &°] txEFo|th[8]. 53] 237 E#H " (scopoletin)¥ T
Uzte(damnacanthal) 59 Z2¥E =2-& M. citrifolin 4
o] F23 7eAH AR 2 dejA o] 222"
& Futd(coumatin) A €9 EHE I Y AZEY THIE
zdeta 5 dsd Ao, F4F, F, Fufol
44, uEY, F a3 2 AsA A4S 7RI, 14].
S A A Y Fol ddF o g s SN F
(reactive oxygen species, ROS)& 4F3}2 2 E #| 2 (oxidative
stress)E frste] w3}, o, ARAY, U8, 45 T O
g A S LoT10]. 53] 44std 2EH 2= AW €52
Ay Ao ddoz dHA e, oleh ddd ROS%
pro-inflammatory cytokine> @54 2H 9 WAAEN T8
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3 93-S Foy[5]. webA d4ts a3} Hojd AR g
A 2EY2E oA A dieE 44T 5 0T

[1, 34].

B AFE M. dtrifolin® 395 8ol FE5to xH
M. citrifolia & methanol (MeOH) FZ 0l 9]¢t #7]-8v]
d EYEe Fakst a3E Ak, RAW 2647 Al A
ROS &9 ta M. citrifolia 9] % £ & MZRS

a3 9 LPSE A=H RAW 2647 AlE 95 2d oA NO

A AA L AEF WAA Lt cytokine frAA E e 3

o WAE 9%, 283 E5He Fa AsAG F=<

JAK/STAT 215742 AA 7] A dfal] AF3HH
R

M. citrifoline w4321 14 (Korea) ol A 212 AHef o] & wl
= Tt Al Agstsith 2 2 £8 &l MeOH,
n-hexane, chloroform (CHCL), ethyl acetate (EtOAc), n-buta-
nol (1-BuOH)< Daejung Chemicals & Metals CO. (Korea)=
FH Fdetel AHgstdnt. Azujefol AH8E Dulbecco’s
modified Eagle’s medium (DMEM)< Sigma-Aldrich (USA),
Penicillin-streptomycin< Gibco (USA), 12| 1L fetal bovine
serum (FBS)2 Wisent (USA)ell Al 22t T3t ATh. Griess
reagent, LPS, 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltretra-
MTT), dimethyl sulfoxide (DMSO), TEMED,
ammonium persulfate, 1,1-diphenyl-2-picryl-hydrazyl (DPPH),
183 hydrogen peroxide (H.O2)& Sigma (USA)ell Al 9
3} 93 2-mercaptoethanol# markerE BioFACT (Korea)©l 4]
T8t} AHE-stA T Western blotting®l] iNOS$F JAK1, 18]
3 phospho-STAT3 1# antibody Santa Cruz (USA)el A
THU8AL, COX-29F STAT3S 1# antibodys Cayman
Chemical (USA)$} Cell Signaling (USA)9ll Al 2t2F 9] 3hof
AH&-3F T}, B-actin 1%} antibody+ Sigma (USA)ell Al 48}
%L, phospho-JAK1 12} antibody$} 22} antibody (Goat an-
ti-Rabbit IgG, Goat anti-Mouse IgG)& Invitrogen (USA)ol A
TdsHAH.

zolium bromide (

T'_'%!

z
A28 M. citrifolia €9 500 goll 4 liter] MeOHS 713}
A
8o

[

o ]

=

=
HH)I-

&2l 24"] Y wiketE A 33 BhE 23 F, o FAA
80T % Z(Oilbath, Switzerland)ol A 3] Z4E 57
(Rotavapor Switzerland)Z Z¢3te] % E<2 MeOH %
E 736 g2 U3UTh MeOH F%&, 375 181 nhexanes
19109 vl&2 E¢et] & 3 £ &7t F S22 U+
& WA 3t 33 £ H n-hexane 7H-FE 29 53}
n-hexane £ & 4 g& AU A&t A/FTY =
CHCl;, EtOAc, n-BuOH, water <=2.2 2t7} 33]4) &uj
g o] 48 ¢AbA IO 2 226 g 047 g 973 g 1T
58.64 go E8= A< AUt(Fig. 1).

1o OIN’

DPPH AtweiClzd 27 s &8

M. citrifolia®] MeOH FZ° 93 f7]&v] ¥ 2 E9
garsl 242 DPPHO| ArettZd 47 E 3 (free radical
ZA 3k Blois [2]¢] Wl wtet S48t
At MeOHel =<1 0.2 mM DPPH €< 180 plell MeOH?®l
LA 5 AR 20 WE St A2elA 30 & FeF
A WA T 517 nmol A FFEE SAGAY. FAdzE=
butylated hydroxyl toluene (BHT)E AH&3tA 1, Al59 4
A} 5 (electron donating ability, EDA)& the9] 202 7]
Aakaitt.

scavenging effect)&

EDA (%) = (1-A/B) x100



M. citrifolia
(500 g)
l extracted with MeOH 4 L, 120 hrs at RT

MeOH extract
(73.6 g)

I partition between n-Hexane and H,0

n-Hexane fraction

Aqueous layer
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047 g)
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9.73 g) (58.64 g)

Fig. 1. Schematic diagram of extraction and fractionation of M. citrifolia.

A: 517 nmol A 9] AEX7MEY 3=
B: 517 nmol A1 ¢ FA7}E9] FHE

7 $829 EDA #1% HYOE FRES 50% FaA7)E
o 9o AR & EDy (mg/m)e Toho] G5 FHS
ARG,

Mc-EtOAce| LC-MS/MS 24

kst g0 A UEd M. citrifolia®] EtOAc &9 &
(Mc-EtOAc) 9] A X4 & 2 1AS 94 22rtETy]
(UPLC, Ultra-performance liquid chromatography) Al 2-8
(Waters, Milford, USA)& o] &3tof Faatgch ¥4 ZH&
ACQUITY UPLC HSS T3 (100x2.1 mm, 1.8 um, Waters), ©]
4 €l 01% formic acidE T FH4(E A9} 01%
formic acidg 233+ acetonitrile (€1 B)E AH83st%th o] &
A 27 A=97 (5 min), A:B=3:100 (16 min), B=100 (17 min),

A=97:3 (19min), A=97 (25min), fr% 0.5 ml/min, Z¥ 2%
T 40°CEZ FAAAL, 5l ANRE FHsAT 2R A
29 Mc-EtOAcS 1835 28 A7 &47] SYNAPT G2
Si HDMS QTOF (Waters)2 0] & RE2 %393, t o]
H 3 9 £4-2 UNIFI v1.71 (Waters) softwareZ A| o} 5 31
o, MS ¥ MS/MS 229 271 W9 E 50-1,200m/z ¥ <
o]/l ATt

MIZ HHQ

g A 232 3 (Korea cell line bank, Korea)oll A £ 1
& A By AEFRAW 264.7)5 10% FBSS} 1% a4 A
(penicillin/streptomycin)7} £&¥ DMEM ¥ A & AL-&-3}o

37CE FAHE 5% COp WF71el A wiekatiet. g Al )
A AAsk PBSE 33] AlH F 0.25% trypsin-EDTAS #
g3te] 37T, CO, WF7] el A 5% F<F 18 $o] DMEM Hf
A5 Yol 842 B84 A 7)1 15 ml conical tubeE &7
% 800 rpmol A 28 F AR st AEE T3
ojo}X MZE DMEM A& A 3] tryphan blueZ
At AZFE 1x10° cells/mlE 2Adte] A&t g T

MZ MEE £3

RAW 2647 A ZZ 9% well platedl] 200 ul& 33} 37C,
5% CO7F &85+ il 7] o A 24/‘] s AT F,
Mc-EtOAcS 55 (60, 120, 240, 480 pg/ml)Z A 2] 3} 24

AN F< fete] A= *ﬂ—f—%% % sl AHshA 2B
g2 2l o3 X YEEE FEE NEE Asto 24
7F ok ujokE 310, 59 H ( uM)E 4N T B

Agdte] S48 At LPS &4 }01]"1 ANE 2L 45,

T 3 ANEE AYste 243 ¢ WS £, 1 ug/mlY
LPS_ 24/\]7} o} x.]g]g]_cq = o}oﬂq. /1-“;7 NES zx—l 2
913k MIT assay= A& Al AE 7+749] well] MTT €Y
(6 mg/ml)< 10 W A3t F 37T A 442t F3b # st
FedE AAT tbs A E MIT formazan 24 A E 200
ul® DMSO| &3 AlH ELISA reader (Molecular devices,
USA)Z formazan® &3 =7t Hul7h =& 540 nme] 37
A FREE SASAT AZ AL 279 FEE
g HEEZ eI

NO MMz 53
RAW 2647 A|Eo] T ¥ A5

i
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& oh, LPS (0.1 ug/ml)E
AEZHEH A E nitric oxide (NO)QI °ok—% Hj e Fof
AdtE NO9 HE|2A Griess reagentE ©] 83t S4 3%
o}, 96 well platecl] 5% M E WY &5 AT Griess reagent
(1% sulfam'lamjde+0 1% naphthylendiamine dihydrochloride,
11)E EFdte] ¥ oA 158 & whgAZ ¥ 540
nm°ﬂ/‘1 FAEE A&,

Immunoblot 24

RAW 2647 N/ ZE 6 well plated] 1 ml¥ &3] &
H ARE AYsta 24T & NS FE8] HOP‘#
LPSE 423 164 7HCOX-2/iNOS), 455 (AK), 18 T 3
A ZHSTAT) &< 247 sttt Ml 25 PBSE 33 Al 43
A4 g3t pelleto] RIPA buffer (Thermo Fisher, USA)
A7V B, 4°C, 14000¢ gl A 1583 A4 R A5
H-& Bradford H[B|OE Bl A AFeATH 449 Ns
£ 75% SDS-PAGE [17]Z &2 7 %, Towbin &[31]9] ¥4
o w2} PVDF membrane® & 100 Vol Al 1A17F F2t Z o] A]
Z . PVDF membrane< blocking buffer (5% skim milk in
0.05% PBS-T)ol Al 1A1ZF &<k blocking 3 ¥ 13 antibody &
1:200~1:1,0002.2 3] 4 3}e] a1 0}%‘3* ok uks A7) 3 o
Al 27} antibody & 1:50000.2 343t Wi 1A FeF Hhg-

i ok

& &, ECL solution (Jubiotech, Korea ) L9 & HAEAA
Xray B =EAA @d 2d S E46 00

Realtime PCR &4

RAW 2647 M ZE 6 well plated] #5354 55 8 ANSE
Aefskar 2417 & LPSE A efdhe] 43t Fk 247 w9t gl
ok 441 E2(12,000% g, 3 min)3te] B2 cell pellete] 200 ul
TransZol Up (TransGen Biotech Co., China)& AF4-3}9] total
RNAE FZ35th. (DNA FA & 2-stepo= skt
AccuPower® RT PreMix (Bioneer, Korea)E ©| &34 total
RNA 2 ugs F% 2 & Oligo dT (Bioneer) 100 pmole< pri-
mer® AH8-3 4 0.1 MyGenie96 Thermal block (Bioneer)E
o] &3t RT-1 (Primer annealing)& 70 Coll A 5& o=
RT-2 (cDNA synthesis and RTase inactivation)& 42T 60%
85T 5% 702 FYsto (DNAE FA3tAh TAE
cDNA+ RNase free water (Sigma-aldrich)2 343 & PCR
templateZ At8-3t %1 T}, Pro-inflammatory cytokine, IL-1B,

Table 1. Realtime PCR primer sequences

IL-6, 12J3 TNF-a fF84 23 £4& AriaMX system
(Agillent Technologies, USA)& o] &3t 22 E0|4 pri-
mer (Table 1) 1 pmole, cDNA 5 ng, AccuPower® 2X Green-
star qPCR Master Mix (Bioneer) 10 ul, Rnase Free water
(Sigma-aldrich) 4 ul2 7t well B 20 ulZ £33t U=
quantitative real-time polymerase chain reaction (qQRT- PCR)
<+ TY3Ah PCR 2712 enzyme activation 95T 3%, de-
nature 95C 152, annealing/extension 20& Z7 2 40 cy-
des FHFAT. FAA FNAF £4E glyceraldehyde
3-phosphate dehydrogenase (GAPDH)S| #dF& 7| E02
normalizeg T oH FHAFL 2-AACt WS A

&atal AHgstel E4stAt21].

SAHAE|

RE 4938 WA Y7 + EEUH (mean D)2
EAS T T3 dPT Aol 9f Aol & SPSS T2 199
one-way ANOVAE E43 & E713 #94o] gl&
T Aol 9] Aol & Post-Hoc (Tukey) multiple range tests®
AF] p<0.05& FoAF Aoz TG

OT/

Z o

x
B

M. citrifolia® @7} 500 goll Al ol 73.60 g9
+ZZ5H n-hexane (4 g), CHCl; (226 g), EtOAc
-BuOH (9 73 g), 182l water (58.64 g) TOE 7]
"ool S22 ARH 52 ©HZ &3 B2 E9
9 &l d F&L2 water T EANA 11.73%E

7}72} 93, 522 n-BuOH (1.95%), n-hexane (0.80%),
CHC13 (045%), EtOAc (0.09%) %92 EtOAc F8Z o] A 1]

A o] WA UEsTH(Table 2).

T PN ok
e cit, MO

5
O ™ HI

(047 g,

1=

oo
=
B 1o 4o
[gus
Jﬂ

M. citrifolia %] 7 &8 &3 DPPHY iH& & Zraste
FREE S5t AL AFSHUE &4 FHHE o] 83k
gatsl 248 =45 thTable 3). F43HA1 9 g4 £
Z 4# 7 BHTS M. citrifolia®] &7l B B &S 60~480
ng/ml FEE 47k APetgle of, w57t $7HEFE At
Oz 2AZAH ] F7tete A4S BolBg =49 &

Gene Forward primers Backward primers

IL-1B 5-CCTCGTGCTGTCGGACCCAT-¥ 5-CAGGCTTGTGCTCTGCTTGTGA-3
IL-6 5-CCGGAGAGGAGACTTCACAG-¥ 5-CAGAATTGCCATTGCACAAC-3

TNF-a 5-GTGGAACTGGCAGAAGAGGC-3 5-AGACAGAAGAGCGTGGTGGC-¥

GAPDH

5-TGTGTCCGTCGTGGATCTGA-3’

5-TTGCTGTTGAAGTCGCAGGAG-3’




Table 2. Yields of each organic solvent fraction obtained from
the total MeOH extract' of M. citrifolia

Solvent fractions Dried weight (g) Yield (%)

n-hexane 4.00 0.80
CHCl; 2.26 0.45
EtOAc 0.47 0.09

n-BuOH 9.73 1.95

HO 58.64 11.73

'MeOH extract (73.60 g) obtained from 500 g of M. citrifolia.
Dried weight of solvent fractions (g)

yield (%) = Dried weight of M. citrifolia (g) <100
At &4 JER AT 480 ng/ml F=9 BHTS %9
EtOAc "‘QE‘/] vl ol A 011634 08779 F3EE YR
EtOAc £8 &< BHT Bte ¥ 2734 yehllAw
2 53E EE} A Ao E =& a3l A EZD S T3}
I & T At AAFAS(EDA) o8] E-& EDsp
BHTY| 026 mg/ml Bth& Yo EtOAc £ &4 1.18
mg/mlZ 7H #koH, 322 n-BuOH, CHCls, n-hex-

°.2 247+ 276 mg/ml, 2.97 mg/ml, 5.02 mg/
S B9 Fg. 2).

Mc-EtOAce| LC-MS/MS Nt

Mc-EtOAco] B &t LC-MS/MS #2422 Base peak ion
chromatogram< WEF %1 2.1 (Fig. 3), Asperulosidic acid,
Pyrenocine P Quercetin-3-O-rutinoside, Tricholomenyn B,
Macrosphelide H, Vulnibactin 3, Trichocyclodipeptide A,
Streptovirudin B2, Fumonisin FP2, ¢ A&E°] &35S
=

ME MZEZ0| 0|Xlz F&

kst &4 o] =A YEld Mc-EtOAcS] RAW 264.7 A3
AEE e FFES MIT assay= eIttt B2} 1]
23t 60~240 ug/mle] Mc-EtOAc A X 72 RAW 264.7 Al
oMM frol AEE4Ss YEhlA RROBR o529 &

]:.

H:l
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Fig. 2. DPPH free radical scavenging activity in various solvents
fraction from M. citrifolia. EDsy values were defined as
the sample concentrations required for 50% the radical
to be scavenged.

£ Ag ol AE5 9 th(Fig 4). HOE A2 ® RAW 264.7 Al
X9 A H 2Eg 2o O3 Mc-EtOAcY MEXES §3&
Ae] FEEH0E HO 93 AEZAH S Adstes Ao
2 UERoH, 60, 120, 240 ng/mle Mc-EtOAcA Al Z7
59.03(+3.53), 82.66(+1.26), L& i 84.52%(+1.02)9] A XR &
&35 Jeh A th(Fig. 5). T3 LPS EA4] stoll Al X AE
o 7%, LPS &= AAT L FA g izl Hlaste] 716%
o AE AELS YEA oY LPSS Mc-EtOAce #2 &
TAAE LPS ©= Ao Hlaste] fod Ax=4E
ERf Al e¥gkom, @312 240 pg/mlo] FEoA 845%2] AlZ
AEES FAs T (Fig. 6).

MM 0jXlz &

Mc-EtOAcO] RAW 2647 Al Zo A NO A IA A =S
#2357 A5t 58 Mc-EtOAcS Al 2o A 3te] A
e NOO| A4 &S A8 LPS Aol Ae FA4 ¢
2o Wmste] NO AAFel LPS A A 3 frofstA 8l
Z713k9 2.1, Mc-FtOAcS A e g AP 7ol M e dezolA
#9 % NO 9A1E JENN T, 240 ug/mlo] F=A A
FEOZ NOY HA S HaAAT(Fig. 7).

Table 3. Absorbance change by DPPH radical scavenging activity of each fraction of M. citrifolia

Sample Control Fractions
Con. (ng/ml) BHT n-Hexane CHCL EtOAc n-BuOH
480 0.116+0.009" 1.035+0.052" 1.046=0.024" 0.877+0.000"° 1.022+0.037°
240 0.485+0.106" 1.067+0.062° 1.013+0.004" 0.991+0.008° 1.073+0.047°
120 0.923+0.071° 1.071%0.042° 1.120+0.003" 1.040+0.008° 1.088+0.035"
60 1.017+0.058" 1.095+0.000" 1.123+0.028° 1.065+0.012° 1.112+0.019"
Blank: 1.134.

Values are mean +SD (n=3).
“significantly different (p<0.01) by ANOVA-test.

bsignificantly different (p<0.05) between control group by Tukey’s test.
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5.E+06
4.E+06
4.E+06 - Quercetin-3-O-rutinoside Streptovirudin B2
3.E+06 - Tricholomenyh B
Macrosphelide H
I~ Vulnibactin 3
E E406 7 Fumonisin FP2
é Pyrenocine P
E 2.E+06 1 Asperulosidic agid
2.E+06 1
Trichqtyclodipgptide A
LE+06
0.E+00 A ; . AJA\/\
0 5 10 15 20 25
Retention time (min)
Fig. 3. Quantification of EtOA fraction from M.-citrifolin extract by UPLC Q-TOF.
120 120
= 10 g 100
£ < %]
S 80 | B
3 Z 601
5; 60 - Z w0
% 40 | 3: 209
E 20 A ° 240 (pg/ml, Mc-EtOAc)
LPS
0 Con 240 (pg/ml, Mc-EtOAc) Fig. 6. Effects of Mc-EtOAc on cell viability in LPS-induced
Fig. 4. Effects of Mc-EtOAc on cell viability in RAW 2647 cells. RAW 2647 cells. Cells et treated with MC;;EtOAC and
Cell viability was measured by the MTT assay as descri- LPISI (1 lll)gl/ ml) as desTrl Zd m mategl;ls an rlr;ethods.
bed in materials and methods. Data are presented as the Cell viability was analyzed using M assay. Data are
_ presented as the mean + SD (n=3). p<0.05 compared to
mean £ SD (n=3). 2 .
control; "p<0.05 compared with LPS alone.
120 ¢
£ 10 iINOS ¥ COX-29| &&i0f O|xl= Het
s 8 Mc-EtOAcY 345 B4 ¢ B7He Sstel ddS wAA
T iNOS®} COX-2¢] ¥ & immunoblot £4 0.2 ZAHat ).
g 4 LPS 2| A iNOS @2 o] o] fofshA S7hH gl o,
2 20 LPSel 5% ¥ Mc-EtOAcE AA g AP T oA = INOSY
" 240 (ng/ml, Mc-EtOAc) %@—ooh’] FEYEH SR FolA A At (Fig. 8A, Fig.
H,0, 8B). COX-2 & Al, LPS A g A dl& COX-2 Tl d o] o]
Fig. 5. Effects of Mc-EtOAc against oxidative stress induced by 3l AER Fo3tA F71E Ao, LPSel Mc-EtOAc A A g

HyO, in RAW 264.7 cells. Cells were treated with various
concentration of Mc-EtOAc and 50 pM H,O, as described
in materials and methods. Cell viability was analyzed
using MTT assay. Data are presented as the mean + SD
(n=3). Wp<0.001 compared to un-treated control; ##p<0.01,
"9<0.001 compared with H,O, alone.
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LPS as described in materials and methods. NO pro-
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media. Data are presented as the mean + SD (n=3). p<
0.05 compared to control; #p<0.05, ##p<0.01 compared to
LPS alone.
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Fig. 8. Effects of Mc-EtOAc on LPS-induced iNOS and COX-2
production in RAW 264.7 cells. Cells were treated with
Mc-EtOAc plus LPS or LPS alone for indicated time.
Total cellular proteins were prepared and subjected to
Western blotting to determined protein expression levels
of iNOS and COX-2 (A). Levels of iNOS and COX-2
were normalized against actin expression. The relative
density levels of protein bands were measured by scan-
ning densitometry (B, C). Data are presented as the mean
£SD (n=3). p<0.05, p<0.01 compared to control; “p<0.05
compared to LPS alone.

=2

ﬂj"ﬂ/ﬁ Mc-EtOAc®] & Oé‘ 24 9 7]Z4£ Bt
E‘r. Mc-EtOAC«] AEZEAE st MIT assayE 1 3ot
AL A FRAA AEZFA ] YERA 43kt Me-EtOAc
o AAH FEolA AP Adst] RAW 2647 A ZE A
NOS A& A3 o™, Western blotting©. £ iNOS %
COX-29 wd AEE fFrostAl ZAaAZT £3 FF5HHso]
FE RAW 2647 M Z A IL, TNF-a 59 §-& pro-inflam-
matory cytokine©] #HIHH[7]. & AFdAE IL-1B, IL-6,



132 B0t X| 2022, Vol. 32. No. 2

3.00E+08 -

>

%
2.50E+08 -

2.00E+08

1.50E+08 HH#

1.00E+08

Fold change (IL-
1B/GAPDH)

5.00E+07

0.00E+00 T T T T
Con - 60 120

LPS

240 (pg/mlb)

v

1.00E+09

#Hit#
8.00E+08

6.00E+08

4.00E+08

L

2.00E+08

Fold change (IL-
6/GAPDH)

0.00E+00 T T T T T
Cen - 60 120

240 (pg/ml)

-2.00E+08
LPS

(@)

1.00E+06 - *k

8.00E+05
6.00E+05

0.00E+00 T T | I [

4.00E+05
2.00E+05
240 (pg/ml)

Fold change (TNF-
a/GAPDH)

Con -

LPS

Fig. 9. Effects of Mc-EtOAc on LPS-induced pro-inflammatory
cytokine in RAW 264.7 cells. Cells were treated with Mc-
EtOAc plus LPS or LPS alone for indicated time. Total
cellular RNA was prepared and subjected to qRT-PCR
to determined mRNA expression levels of IL-1B (A),
IL-6 (B), and TNF-a (C). Levels of IL-13, IL-6, and TNF-a
were normalized against GAPDH expression. Data are
presented as the mean +SD (n=3). p<0.01, ~p<0.001

compared to control; *p<0.05, **p<0.001 compared to

LPS alone.
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