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Abstract

To test the potential use of the fern Pyrrosia lingua as an anti-inflammatory functional material, we examined the
effects of P. lingua ethanol extract (PLE) on RAW 264.7 macrophages treated with the pro-inflammatory molecule
lipopolysaccharide (LPS). Notably, up to 100 pg/mL PLE did not result in any discemnable inhibition of cellular
metabolic activity or cytotoxicity in the macrophages. However, supplementing LPS-treated RAW 264.7 macrophages
with PLE significantly suppressed various pro-inflammatory responses in a dose-dependent manner, including i)
phosphorylation of nuclear factor-kappa B (NF-kB) subunit p65; ii) accumulation of inducible nitric oxide synthase
and cyclooxygenase-2; iii) expression of pro-inflammatory mediators, including prostaglandin E synthase 2 and nitrite;
and iv) expression of pro-inflammatory biomarker genes, including interleukin 1 beta, interleukin 6, tumor necrosis
factor-alpha, and monocyte chemoattractant protein-1. Taken together, our results indicate that PLE regulates NF-kB
signaling and inhibits cytokine production. Therefore, the use of domestic biological resources like could be increased
P. lingua as a novel functional material.

Keywords : anti-inflammation, biomarker genes, lipopolysaccharide, macrophage, Pyrrosia lingua

M B St 924 cytokine & chemokineo| T ¥ MRS X3S
oA ofF 2o TRl dSHeS doTl= AR &
Zuk2.0 r}oFst NEojA Hu|E: AlslA AEHA A QIthHMases, 2008). Chemokine FOlA%E monocyte

ot} 7+ EAo] oJse] StEl= AHAFA 0] Hlo 7| A chemoattractant protein I(MCP 1)& CC chemokine© 24 ¢+
O =X AR Pojuhal HIZA IEETHKIm 5, 2000). A, HIFE, ST 5= Y0 E [k, interleukin-1B
2 tekst 035-*3 ZAsIEojA] d=2ukey} Ho| AZ (IL-1B), tumor necrosis factor-o(TNF-o), AUT X|chalz]
SHA| AEA] ¢, €5/ HYAIRo]| FEH]== ROS, A= (LDL) 5ofl ¥rgstod 71 AAE, AREAIQ] W, Akt /5]
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Az, RAEES] YoAE 9 HEA R FofA AAAkET
1 BIE3 QUtHKim 5, 2002). Nuclear factor-kappa B
(NF«B)= 5 Wk, AIE S4], ©9 2 Al APga} s
Srte] Aleg W wlo] Boiske R4 ARl
(Park¥} Hong, 2016), NF-«B 7%+ TNF receptor superfamily
members(TNFRs), T-cell receptor(TCR), B-cell receptor(BCR)
@} TNF-o, interleukin-1B(IL-1P)2} Z-S FSA] cytokineO]
9J8]| -Gt=chBarroso 5, 2016). NF-xB family transcription
factor complexest= p50, p52, p65(RelA), RelB & c-Rel}
22 NF-«B ©9] ol 9Jsf| @49 55 E= ol5°lF
A2 g0 9lom, 3 W= o]55to] TNF-q, IL-6, IL-8,
IL-1p 9 MCP-1¢} 22 &3 ¥k3<l #ofsk= th7Ts cytokine
9] HALE 283t ESH arachidonic acidE prostaglandin E,
(PGEy)= ATAA i 5= Fdske A5 2l
cyclooxygenase-2(COX-2)9] &1 FZ uj7/fAQl NOL}t
NOE $4d5l= inducible nitric oxide synthase(iNOS)2] Bt
A FERIT iNOS IS T A5, RE 9] A
g dolle o] QIti(Kuo 5, 2015; Lindstrom¥} Bennett,
2005). 71 5]l nitric oxide(NO)= 12| HF5 §E3ol A4
1 wi7l E&olthLee 5, 2008). NO= ER7et G2 24,
AT S-S A, AFAETY Sofl Trofste] Q1A
o711} AR EEA 8% T shal, AS/IEoNA
HESHA NO7F A= FE, S5 5 d455Esl
EX=, FF wi7iAle] BEAde] S2E] 34 Ee= T
5ol gt ¥kgo] Ueht 2] &4 9 {47t ¥o] 59]
HERd = thRyu 5, 2003). PGE,9] $14-S phospholipase
A29] §A4AR0] 93] ©F Q1X]&(membrane phospholipid)Z-5-
E] arachidonic acid’} ¥FS0]R]|= A0 =2 AR} Arachidonic
acidi= BB 9o PGG,7} H] 1L, THA] EQPYSE thiabit
21 PGH7} H=H), o] F g2 COXof| ofsf 2=t
5, 2004). Eicosanoinds®] AJ$HA] T4 Zof| 4] COXof 3]
5 ¥Hgol MNP, fa4d 45T FFHL COX-29
ofsf UERtTtH(Gordon, 1998). ¥5H3] S8 A2 Sh=
PGEy= COX-29] osto] FA=H, A5 ¥HE-2] mi7iA|=A
o] gt ob2H(Bishop 5, 2002), Th2 type HHHF-S-2
A5k Thl type®] HARRS A5, thA]A|aLo)A]
TNF-a, IL-1B, IL-8, IL-12 59 pro-inflammatory2] A4S
AASHL, FHSA cytokine®] S FXIoH= HARHG2
ZAHAEA 9 o] T $ATEe] AtollA BHRl HE 9
THHarris 5, 2002).

A(Pyrrosia linguay= 57 FAXNEZA THEI}
(Polypodiaceae)o]l &3ttt S-2jubet GEAM, AFk 5 of
3k Aoto] A7) M9 URAIo] BEalo] Al of
g ofato]Zo|thDo 5, 1992; Yamashita 5, 1998). $ho]
A o) Nag U B2, 2224 34 9 3 2%

85 P} Q= AR ARRE| DL Qltk o] AlEo] High
0] 9] A& 3I5F4 H+Lof|A chlorogenic acid, xanthonoids,
kaempferol, isoorientin, organic acids, xanthones, triterpenoids,
steroids 2 volatile oil S0] RAFElo] LFHA 312 1(Chen
S, 2011), el A, A4, olkA, A} 9 AFH S
24 59 g2 7154 3 7L Qivkar Hare B ok
(Kim 5, 2010; Lim 5, 2014). 184 o]&igt A7} k&%
A5S B0k 9k 7FsAelE Bk, @A A9
9] At ¢ A &5 59 HAEIL QloH(Kim -5, 2017),
oF71A] 4910 95 oAbl Bek ok A7t ol
QUSLI, 15 Y7 9 9 A7t wag Aol
H AJLof|Al= Raw 264.7 cellof|A] NF«B AlS A" =4
& 53 cytokined] WHTFS 2dol| Yl Pyrrosia lingua
ethanol extract(PLE)E #|2]5}o] NF-«B p-65, iNOS, COX-2
hlAS 3Rolst & 0]59] pro-inflammatory mediators<l
prostaglandin E synthase 2(PTGES2)Q} nitrite?] HETH,
cytokine Ud £ B9l A5 A A5 AU

R

Jjo

d A A 77|
A3of| AR M| EZE= mouse -3-212] macrophage?l Raw
264.7 cell(Korean Cell Line Research Foundation)S 1|5}
of ARESIT) ARESE A|9FS Dulbecco’s modified Eagle’s
medium(DMEM)(HyClone Laboratories, Inc., Logan, Utah,
USA), inactivated fetal bovine serum(FBS)(HyClone Laboratories,
Inc.), penicillin-streptomycin(HyClone Laboratories, Inc.),
dimethyl sulfoxide(DMSO)(Junsei Chemical Co., Tokyo, Japan),
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT)(Sigma-Aldrich Co., Louis, MO, USA), phosphate
buffer saline(PBS)(HyClone Laboratories, Inc.), mammalian
protein extraction reagent(M-PER)(Thermo Fisher Scientific,
Waltham, MA, USA), nuclear and cytoplasmic extraction
reagents(NE-PER)(Thermo Fisher Scientific.), protease inhibitor
(Thermo Fisher Scientific.), BCA kit(Thermo Fisher Scientific.),
polyvinylidene fluoride(PVDF) membrane(Millipore Corp,
Bedford, MA, USA) 59 AloE F+Usto] ARESIAH:
Western blot Z7517] 3t AJ2k iNOS(1:1,000 in
5% skim milk; #sc-7271; Santa Cruz Biotechnology, Dallas,
TX, USA), COX-2(1:500 in 5% skim milk; #33345; Signalway
antibody, Maryland, College Park, USA), NF-xB p65(1:1,000
in 5% skim milk; #6956T; Cell Signaling Technology,
Danvers, MA, USA), p-NF-xB p65(1:500 in 5% skim milk;
#3036S; Cell Signaling Technology), glyceraldehyde 3-
phosphate dehydrogenase(GAPDH)(1:1,000 in 5% skim milk;
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#MAS5-15738; Thermo Fisher Scientific.), B-actin(1:500 in
5% skim milk or 5% BSA; #sc-47778; Santa Cruz Biotechnology)
antibody?} mouse anti-rabbit 1gG-HRP(1:1,000; sc-2357;
Santa Cruz Biotechnology), goat anti- mouse IgG(1:1,000;
31430; Thermo Fisher Scientific.) secondary antibodyS -
SJsto] ArgBIoATE

Real-time polymerase chain reaction(PCR)S &4517] ¢
St AJ2kS GeneAll"Ribospin RNA extraction kit(GeneAll
Biotechnology Co, Seoul, Korea), gPCRBIO c¢cDNA synthesis
kit(PCR Biosystems, London, UK), Real time PCR master
mix 5 pL(GeneAll Biotechnology Co.)& TY5to] ARESIA
=3
B Ago|| ARE 77| SAAZ|(freeze dryer, FDSSI18,
Ilshinbiobase, Yangju, Korea), rotary vacuum evaporator
(Eyela NE, Tokyo, Japan), CO, incubator(311, Thermo Fisher
Scientific.), heating block(MaXtable H10-Set, Daihan scientific
co., Ltd., Wonju, Korea), enzyme-linked immunosorbent
assay(ELISA) reader(SPECTRO star Nano, BMG LABTECH,
Ortenberg, Germany), transfer cell 7]7|(Hofer, Holliston,
MA, USA), Azure Biosystems(C300, Azure Biosystems inc.,
Dublin, CA, USA), PCRmax Eco 48 real-time PCR system
(PCRmax, Staffordshire, UK) & AR&-5}3iTt.

A Az Y 2229 A=

Aol ARRE Pyrrosia lingua= ALFHAE @
A)719F2(Seoul, Korea)oll4] 2017 FLdsto] ARESIIL.
Az ASE Pyrrosia lingua Q-2 ol &4 AIAT T, 45C
dry oven(Jeiotech, Daegu, Korea)o|A] ZAZx3St &, 11454
7](RT-08, Rong Tsong Precision Technology, Taichung,
Taiwan)g ©]-&5}9] 25,000 rpm O 2 FEaf5}od 40 mesh =
o 22 powder FE|E AXFF the 4ColA A4 % s}H
AMESEITE Aol ARRE FEE-2 Pyrrosia lingua Q1 &
2ol 80% ethanol -H(1:100)S H7}5to] 24A17F 59t
shaking incubatorof|4] 2202 WHl &5} FE2E2
filter paper(No.1, Whatman Inc., Piscataway, New Jersey,
USA)Z o375t & rotary vacuum evaporatorS ©]-85}0] =
=3t F718HE AASIY 558 FEE2 s844%
3t & DMSO9]| g3fste] -20CAR Hak YAalofA] A2
Hyst Ao ARgshlth

M= BHQF

Mouse -329] macrophageQ] Raw 264.7 cell& 10% FBS
9} 1% penicillin-streptomycing A7}t DMEM HjA|E o|-&
skl 37C9] 5% CO, incubatorE o]-83lo] HioFs}ATt

Nz=d 23

Pyrrosia lingua ethanol extract(PLE)7} A|3E0] E44& <
o71=A] HrksH] Y8 MIT assay® 2I519Ith Raw
264.7 cell(5x10° cells/mL)S 22} 48 well plateo] H-55}0]
24A7F A Bjkst &, PLES 5-100 pg/mL S22 H7)5t
Hfopole 3k 18417 HeFBHsiTk. 013 well platcd] s
mg/mL MTT A|2F 50 uLE d7}sto] 44|17 B9t BESA]7]
AL HiFAE AR &, HolRle formazang DMSOZ &3
AlA ELISA readerE ©]-€3] 540 nmoj|A] SJ=E =43}
ek Al29] E4o] FPIehe] Raw 2647 cello] TS o]
A=A ERIsE7] fls) Alze] 4=} Feljehs] HakE Al
(x400, ECLIPSE TS100, Nikon, Tokyo, Japan)°2 2 25}
At

Nitrite £4

Lipopolysaccharide(LPS) & R}=-% A|EZEE AJAE nitrite
o tgk PLE7} WA= JFS Lot 95} griess reagent
system’s kit A|2H1% sulfanilamide + 0.1% naphthylendiamine
dihydrochloride, 1:1) ¥F3-2 o]-83}o] H{Y Fof ZA|5H=
NO, 9] Fej2 2435}9th Raw 264.7 cell(5x10 cells/mL)
< 96 well plate©]] £355131, 37T 2)5% CO, incubatoro]|A]
2417k 7 vioaSict A 1 pgmL9] LPSS} PLES: %%
HE A2t sjFHo R 18A1XF Auidstith Nitrite A8/
2 supernatantE- HO} griess reagent system’s kitS AR85
HES-A|Z] & ELISA readerE 0]-&5}0] 540 nmoj|A| SH=E
Z4519ict. A2 8jF] W nitrite®] ST 0.1 M sodium
nitrite(NaNO,)9] 518 HF34d0] tidsto] &3t

Western blot2 0|83t protein Y3y &4

LPSE A}== Raw 264.7 cell(5x10° cells/mL)2] COX-2,
iNOS protein T =4S 95}l 6 well plateo]| AZE H
3L, 24417 A HjoFte] %] 1 gl LPSE AHS
& U, PLES 5=8(20-50 pgmb)= A2t s o=
24A17F AjufiFatal PBSZ 33] A2t M-PERS} protease
inhibitorg 42 mixtureE Z+ welld 70 pL H7}5ko] 4T
A lysisAlZ] F, 16,000 xgollA 2087+ A2 A4 £27]
(4T, Gyrozen, Seoul, Korea)Z ©]-835}o] MzZu} AL &S
AAsHIt. A4 Eeloto] AL supernatants= BCA kitZ %
FolgoH, & 20-30 pg? THEA-S 10%2] sodium dodecyl
sulfate-polyacrylamide gel electrophoresis(SDS-PAGE)E &
3l 100 VE 1A]7F 307t 417] gssto] B2ttt 22
THBZL transfer cell 7]7]E ©]-8&5la] 60 VE 247t 305
7t PVDF membraneC 2 transferst & A1-20]A [A|7F 59t
blockingd}3iT}. Blocking®] B membrane©] COX-2, iNOS,
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GAPDH antibodys ARE3l0] 4TO|A over nightet &,
bufferE ©]-83slo] 33] A|Z5}99tt. Goat anti-mouse IgG
secondary antibodys 1A17F B WRSA|IZl & 1XTBST
buffer2 33] A|&35}90H, enhanced chemiluminescence
(ECL) kit(Millipore Corp.)2} WFS-A|# Azure BiosystemsS
0]85}o] bandE A5}l Image J software(NIH-Scion,

USA)E AMg51e] Heksiairt.

Cytoplasmicit nuclear £#!

LPSE A=H Raw 264.7 cell(2x10° cells/mL)0] HE=
B23131, 5% CO, incubatorol|A] 37CE 24A|7F B9t HiF
stgich wAE w0l LPS(1 pg/mL)Z A4S & ThS PLE
£ =R J7Ke uiflS Aokl 30-602 B2t vk
At vl =, AlEZE kL A1 PBSE 33] Al A5k
t}. Cytoplasmicy} nuclear THlA FE52 A ZPA| Q] =2 &

Table 1. The primer sequences of real-time PCR

2of et NE-PERS ARgs1o] Zlsigict

Real-time PCRZ 0|85t mRNA &aid =3

LPSE A== Raw 264.7 cell(5x10° cells/mL)2] TNF-q,
IL-1pB, IL-6, MCP-1, prostaglandin E synthase 2(PTGES2)
mRNA &dzF 242 100x20 mm culture disho]] A|ZE &
1AL 24A17F A vidsto] 1 ng/mLe] LPSE A 2fskal PLE
£ SR AT vjFH oz 24A17F AufFstal PBSE
35] AJHIIE. mRNA WS Bl 245 glo] A
Ao} =2 EFo| W} total RNAZ GeneAll*Ribospin RNA
extraction kit AR8SH 2513 0™, qPCRBIO cDNA
synthesis KitE ©]-85}o] cDNAS 35190 TAE cDNA
= PCRmax Eco 48 real-time PCR system< ©]-&5}o] 54
APEE mRNA 2T AA|7F 249519999, PCR condition
3} primer sequence~= Table 1, 22} Zt}.

Gene Accession primer Sequence (5'-3") Amplicon (bp)
Forward TCTACTGAACTTCGGGGTGA
TNF-a NM _001278601.1 87
Reverse AGGGTCTGGGCCATAGAACT
Forward CAACCAACAAGTGATATTCTCCATG
IL-1PB NM_008361.4 152
Reverse GATCCACACTCTCCAGCTGCA
Forward TAGTCCTTCCTACCCCAATTTCC
IL-6 NM_031168.2 76
Reverse TTGGTCCTTAGCCACTCCTTC
Forward TTCCTCCACCACCATGCAG
MCP-1 NM_011333.3 64
Reverse CCAGCCGGCAACTGTGA
Forward CCGTGAGAAGGACTGAGATC
PTGES2 NM 133783.2 162
Reverse AAGTGATGACCTCTTCCAGG
Forward TGCACCACCAACTGCTTAGC
GAPDH NM_008084.3 87
Reverse GGCATGGACTGTGGTCATGAG
Forward CGTGCGTGACATCAAAGAGAA
B-Actin NM_007393.4 137
Reverse GCTCGTTGCCAATAGTGATGA

Table 2. Real-time PCR conditions

Gene

Real-time PCR condition

TNF-q, IL-1B, MCP-1,

PTGES2, GAPDH 60T, 95C for 15 s

95C for 5 min, followed by undergoing 40 cycles of 95T for 10 s, 60T for 20 s, followed by each 95T,

IL-6 by each 95C, 60C, 95C for 15 s

95T for 5 min, followed by undergoing 40 cycles of 95C for 10 s, 60T for 20 s, 72C for 15 s, followed

B-Actin

95C for 5 min, followed by undergoing 40 cycles of 95C for 10 s, 60T for 20 s or 95C for 10 s, 60T
for 20 s, 72T for 15 s, followed by each 95C, 60T, 95C for 15 s
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SAA|

W= A9 33] ol HHE SASI3lAL, AR SAA
= IBM SPSS statistics 26 for windows(Statistical Package
for Social Science, Chicago, IL, USA)E ©|-85l0] Ha+H
ZH2Hmeantstandard deviation)Z FA|SIA 1L, F-2] &2l X}
ol& S| Al LHHAEAREA] (one-way ANOVA),
Duncan’s multiple range testS AA|5to] A|27H] Fox5
p<0.05 EE p<0.01 30 H|y HA5Ac}

ZF

Zd _nl. al =

fJ

Raw 264.7 cellof| CiSt PLES| MZ=H

PLES] Raw 264.7 cello]] gt =42 2015}7| 9J8f MTT
assayS o] &3lo] A AEEE 2788 AT Fig 1(A)2}
2t} ZAALENCQ] Raw 264.7 cellof] PLEE 5, 10, 20, 30, 50,
100 pgimLo] ST AelsS ) PLE HelZol s 5
57} Z711olE Al AEgo] folHow sk Aol
ek QI9EOH, 100 pgimLo] TR SIS v
AJE REgo] 97.7%:2 SIElo] L] PLE He] Al

(A) @ERaw 264.7

T A7 AR E48E UEiA] = Z10= ERIFSIch
o3t AIE Elsh] Hsl AlEE AR F 0, 12, 244]
7t 3o duge Sl NES] S5 HI(Fig. 1(B)), FH
sk wgle AsITHFig. 1(C). 1 AIH= Fig. 1(A)1A
9} Z+o] PLE A &}LollA] MTT assayollA] UERE A=A 0]
A3 ARE 23S UEh tkp<0.01). 919 Aol ot
2} PLEX Raw 264.7 cello]] gt A|ZEAS 7H]A] S
g]Isto] 100 pgmLE H1 sE= AAste] 5 A
285tk

PLEZ} LPS S=%! Raw 264.7 celloflA] NF-xB A& Z4=2
of olx= I

HARESO] AFQ S AR A=, BEA B E4E
229] 910} Thet old BE vALEoIEHOh 5. 2013)

B 2}2o]| o5t HF & NF-kB AlsHgA =0 o3|
ZA%Ith NF-xB= HYA|A] 24 (immune modulation), A}
T A|32o] ESHepithelial differentiation) ¥ FZHHS 24 5
of| Hojol= Tl (protein family) O 2 -39 WS
Zgsto] Al Y A2dg AAE olF+= Aotk Shin 5,

®) |

Raw 264.7

—&—Nor
= ——5 ng/mL
e 8 r ——10 pg/mL
[ a =320 pg/mL
< * = =430 pg/ml
E’ % 6 ng/n
z 60 = .# —8—50 ng/mL
S =
B g e ——100 pg/mL
3 10 | 2
)
20 ¢ 2
0 0
Nor 5 10 20 30 50 100 0h 12h 24h
Concentration of PLE (ng/mL) Time (hour)
© PLE (ug/mL)
50 100

Nor 5

10 20 30

Fig. 1. Cell cytotoxicity of PLE (5-100 pg/mL) on Raw 264.7 cell.

A, The cell viability was assessed using an MTT reduction assay. B, Cell numbers were counted in the cell culture plates after incubation with
PLE for 0, 12, and 24 h. C, Cell morphological changes were monitored by inverted phase-contrast microscopy (magnification, x400). The values
are meantSD of three independent experiments (p<0.01). Nor, negative control group; NS, not significant.
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2012). HIZH Y] NF«B EAl= AlZEolA kB-aof 2
glw]o] BA|FA|TL LPS G2 Q18] EAI5}E]o] proteasome
< 53t ubiquitinations "j7H5}aL, IkB-a2] HolE -5t
ZAZHCheung 5, 2013). ©]ojA], NF-«kB E3Al= A
ZofA WO = o]Fsto] iNOS, COX-2 R4 AATHRZ ]
A4 9 ASA cytokines AJ/d0] Fosh= -FAF] promoter
o Agsto] Az, ol S FHXIRITHRehman
5, 2012). u}2kA] Raw 264.7 cello A @54 cytokines e
o 405 Polste NF-xB A5 A2E 2] st
of LPS =% Raw 264.7 cellof] PLE(20, 50, 100 pg/mL)E
SR X2lsto] NF-«xB complex % 914} H p65 protein
3t NF-«B &/gsto] oJsf g4k FSui7i=2<l iNOS,
COX-29] WS SHelslit). 11 2, Fig AA)% 2Byl
A} Zro] = PLE A|2]of|A] cytoplasmic TjH] nuclear
W p-p65 AFo] FolotA Hasilon, dSHiEdel
iNOS, COX-2 I&sg 574 ZAoA = p-pos Tl AT
o) Pt A o] w9l 2 gekAck
H, NOS%} COX2¢= & FF9 27| vh3ol| Holsh=d],
o]=of 93t pro-inflammatory mediatorsQ] PTGES2%} nitrite

(A) Nor  Com 20 50 100
LPS (1 ng/mL) - + + + +
PLE (ng/mL) - - + + +

p—p65|—‘-“ -- !|
p65|-————|

practin | e eE— —— e - |
o [ |

COX-2|-—- T T e— —|

GAPDH|-—-——|

(C) BPTGES2
L5 r
z
o g #
22
v £ ok
B 2 sk
% 5 0.5 r ok
& .
0
Nor Con 20 50 100
LPS (1 ng/mL) - + + + +
PLE (ug/mL) - - + + +

o] Igre S A, Fig. 2(0)2t 2(D)ofxIe} o] COX-2
of oJsf ui7li=|o] PGE, A3/doll #oIsh= PTGES22] mRNA
22k} INOS mediatorsQ] nitrite EFd2Fo] PLE # 2o 9]
o g0z FasE Ao XA, ojie] Azl
w}e} PLEX PTGES29} nitrite2 RA35}to] o]=9] AARRIA}
9l INOSS} COX-20] Tigt 2ol oAjeiz} LPSE Gzl
NF-kB AT AGH R GA 2l vhg-S 2 &l ety
itk web @gvkeo] WA A vAl IRl %
373 cytokine®] 'TH = #IF Z o0& wetE o] o]o f
o w8e ZARY RS

PLE7} LPS S&E Raw 264.7 celloiA cytokinesz}
chemokined]| 0Oxj= I

NF-kB+= monocytes/macrophages©]|4] pro-inflammatory
cytokines®] =5 Wi7igtc}. o3t cytokinel] THE-E-
AR WOINE W AHoMIEON NFABE F4sfolo]
7H&Q1 H3Ad cytokine ¥ chemokine®] A ot &
34 Aonel 47 34 95 ¥ 9y 959 A9
S (Vannier, 1992). 3] 2J3t cytokine©]+= TNF-o,

Wpp65 MINOS OCOX-2

120 +
100
80
60 -
40 -

Protein expression
(% of GAPDH)

20 ¢
0

Nor Con 20 50 100
LPS (1 ng/mL) - + + +
PLE (ug/mL) - - + + +
(D) mitrte
120 - #
& 100 -
— ke
- 80 .
s 60 N
= 40 -
"; 20
0
Nor Con 20 50 100
LPS (1 ng/mL) - + + + +
PLE (ug/mL) + + +

Fig. 2. Effect of PLE on protein expression (A), p-p65, iNOS, and COX-2 expression rate (B), PTIGES2 mRNA expression (C), and nitrite

production (D) in LPS-induced Raw 264.7 cell with LPS induced.

The values are mean+SD of three independent experiments. Nor, LPS not induced group (negative control); Con, only LPS-induced group (positive
control). "p<0.01, compared with LPS not induced group (Nor); ~“p<0.01, compared with the only LPS-induced group (Con).
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IL-6, IL-1B ‘50| &A1, HANRZE ZI3E HAA| LA A
THEoldH: olg2 BF S4a o ZRgsle] SIE Rk
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9] Alzo] P ]l HskE Rt A3k= Fig. 3(B)2}F 2t
A F Noraol A= F2HMd A|EZQ] macrophage?] FEi&
E7Jol Fgo] Y9l WhH, ConwolAlE LPSE Aol
et eobE A|EO] EfAAQl Bk SAFE R B

HESH B2 FeiE YERYQITE LPS A & 5% PLE
Aee] -, Al2e] Fef2Ql Msk/} Nort] A k=
S£AFE A0 kb ARt 23 AN, s
PLES] Az]of wiet A|xLo] Bap/gdat &4 27} Contt
of Hlsf thai Fraidch=s AS ERIsto] o] PLES] A sk
of et FejH ZpolE HQloka weksiott. E3olH, PLE
£ 9] A= 9J5f] &4 W= macrophage©] THal NF-
kB A5 29} cytokine®] HHFE A= A& &9
st9.oH, mEkA PLEZ} f58ESol Fofsh= JAES of
T 2Eok= A0 w5 Itk kA £ Aol
PLE7} H38EE-E Adflol= 71678 A& &4 € IS A
BAZA 9 7Fs3T 7 ERIst9oH, AF Al o
S ZHE B9t ofe}, o]l AAYchs 9= Al o
g A I - 9 78 AEAYY &84 TUE
At 71& TR AGellA Fgt 88 73S AlXlsk= A

F4e AN Bolck
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Fig. 3. Effect of PLE on IL-1p, IL-6, TNF-¢, and MCP-1 mRNA expression (A), and cell morphological changes (B) in LPS-induced

Raw 264.7 cell with LPS-induced.

Cell morphological changes were monitored by inverted phase-contrast microscopy (magnification, x400). The values are mean+SD of three independent
experiments. Nor, LPS not induced group (negative control); Con, only LPS-induced group (positive control). *p<0.01, compared with LPS not
induced group (Nor); p<0.01, compared with the only LPS-induced group (Con).
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