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Anti-inflammatory Effects of Pyropia yezoensis Extract in
LPS-stimulated RAW 264.7 cells
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Taek Jeong Nam*
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Many researchers have studied algae as a source of material having potential biological activities, not least because
many marine algae extracts have strong antioxidant properties. In this study, we investigated the anti-inflammatory
effects of Pyropia yezoensis extract (PYE) on RAW 264.7 cells by measuring nitric oxide (NO), reactive oxygen
species (ROS), superoxide dismutase (SOD), catalase activity, inducible NOS (iNOS), cyclooxygenase-2 (COX-2),
nuclear factor-kappa B (NF-kB), interleukin-18 (1L-1B), and tumor necrosis factor-alpha (TNF-a). PYE decreased
the production of intracellular ROS dose-dependently and increased SOD and catalase activity in lipopolysaccharide
(LPS)-stimulated RAW 264.7 cells. PYE significantly suppressed the production of NO and reduced the expression
of iINOS, COX-2, and NF-kB. PYE treatment also inhibited the production of IL-1B and TNF-a significantly and re-
duced the phosphorylation of Akt and MAPK significantly in LPS-stimulated RAW 264.7 cells. These results suggest
that PYE has potential anti-oxidant and anti-inflammatory activities.
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A7 welah 54 Helo] B Hojols gialMze] &
Z8-2 reaction oxygen species (ROS)2} &H4d 2 Ax(reactive
nitrogen species, RNS)E F17]| 2 AR5l Allut, vlol& 2, &
Alzzo] sl A3k T cell 2443} U B cell /g 3}of| gt
Sz HAA oA FAH| A o] A AL sk Ao

Ch(Hakim et al., 2004). E3} T A A EZi= J= ZZ A cytokine
21 tumor necrosis factor-alpha (TNF-), interleukin-6 (IL-6),
IL-1p 53 BAe) EARA o] GZAZEo0] Arsh
cytokine 52| AJAHS Z2135]+= lipopolysaccharide (LPS)o] <
Sk A=0 &2 ZASlEIth(Marriot et al., 1998). 2H33}1E 4]
A2+ inducible NOS (iNOS), cyclooxygenase-2 (COX-2)
22 a4E 44Kt nitric oxide (NO) %! prostaglandins E,
(PGE,)-& oozt A5 mi7i Al S A8 d gHek(Nathan., 1992).
&4 cytokine 2! iINOS, COX-22] ¥Fal-2 ZAFRIA}FQ] nucle-
ar factor-kappa B (NF-xB)°f| &J3}] 24 =] +=1f] NF-xB E3F A
S}4 ~Ed| 2, LPS, cytokines 2] 2] Ap=of] 25} o] 3
.2 o] 53}o] Wol % 6% Wl Bofshs oAl S |
of] #oJ gt (Choi et al., 2003). NF-xB+= p65, p50, Inhibitor
kappa B (IxB) subunit®] trimer= 1A Eo] Q1AL A4 AE
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20l 93l IxkB7} 23l =™ p65/p50 heterodimer”} 3 40
2 o] 5lo] DNA A8 8He 42,2 kel slehMunoz et
al., 1991). o] &3+ 2} of| A Ik BE &3 A] 7| += Ik B kinase 2] &
AJ3h= extracellular signal-regulated kinase (ERK), c-jun N-
terminal kinase (JNK), p38, Akt 5-2] kinaseol| 2J3}o] 4%l
TH(Nair et al., 2004).

WA= AT Z O 2 QIS thAbg o A AR AEHAS
$sR 248 el HEd o]0 ol Hoz o
&2 superoxide dismutase (SOD), catalase 52| FAFSIa A
£ A/dsto] @AAF o R E A 7] Wolgithal
A olom g ikaFat 654 cytokine o] 23t AlSHA AE
g AE ke 712k o] Itk(Cho et al, 2008).

FxRo Lol 7L |2 BRS TR 5, A2
obxlot AjefollA] 4i3iste] shor Qorela Sniowm A
SARE HE], £, Aol Rt SEe S 7R
oh B3 2 EeHlES ookl AR S 7= A
2 golE 9l om(Lee and Oh, 2002) 7 of 35 betaine> 8
T AHES ASHA 7= Bzt lokal HAlE ok (Jung
etal.,, 2001) 53] A= 712] 10% L2 -5 o= 84
ohdel A2 o] g2 359F &4 (Noda and Arashima, 1989)3}- &
A+sl &4 (Zhang et al., 2004), A A A} 7HAlof] T gt E3(Lee
etal., 2010) 5o =l= o] glov; 719] 3F45 anke} 1o of
S 2R o et At miElRE Aok, wheba] 2 ¢

g [0 32 rlo off
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212 sRelatgiey.
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B A5 of| AR5 HIALY] Z)(Pyropia yezoensis)S 2012
3Yof| 7)ol A AL, AR AR A AL 54
Ax3E & vpajste] 3 £4-2 ARt 3 Sk 5
T 1 LE 92 A 2740 g2 Fste] A 3 A2 A4
AAZE aRksto] &1L F2EHS H4lE-2(3,500 rpm, 20
min, 4C)sto] Aol AF5-Hel 95% ofeh&-S 73t F &=
WA AF T A B 22sh7] flel ot IS AR AL d
2 o HS Aot stof FAAZIL F -70To| Hasto] A
Aol ARSI
M| ZZHH QS

Al3o]| AR2-E RAW 264.7 A|3E= American Type Culture
Collection (Manassas, VA, USA)o| A E]5ke] AR5 TE
AM|3E= 10% fetal bovine serum (Gibco BRL, Gaitherberg,
MD, USA)¥ 5% penicillin/streptomyocin (Gibco BRL,
Grand Island, NY, USA)¢| 3% Dulbecco's modified Ea-

oW - ARG - P - ey

gle's medium (DMEM)H|2]of| 37C, 5% CO,7} -4 =]+= in-
cubatoro]| 4] B3}t Cell culture plateo]] RAW 264.7 A3
7} 70-80% A% A2bH PBSZ Al o]l & Al uf|oFs) 1 v 2| =
2-3Y vt WA Sk et

NE MEg 57

PYES] A 2jo] w2 RAW 264.7 A 2| ZF4]0f| m]z]&=
S Aot 7] $13)] 96-well plateo]] 96-well plateo]] 10 x 10*
cells/wellol] 25 FUSHA 53 F AlxF2ke 9]sto]
24A17F wljo¥slaL, phenol red free-DMEM x| o] 12417+
g #jeFet 3 PYEE 0, 5, 10, 20, 40 ug/mLA s=H2 A
2|3t & 24 A7k vl oFs1Si Tt 3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulphenyl)-2H-tetrazolium, in-
ner salt/phenazine methosulfate. (MTS/PMS) solution (Pro-
mega Co., Madison, WI, USA)2- A 71513 37 C ol A 30% wt
54171 & ELISA plate reader (Benchmark microplate reader;
Bio-Rad laboratories, Hercules, CA, USA)=Z 490 nmoj|A] &
Peg 2gsgn
Cytokine &dl &3

RAW 264.7 M3£E 100-mm disho]| HjFalaL A|£7} 60-
80%4 = 54|31 serum free media (SFM) 2.2 W A|5}SiT.
6A17F o]l PYE (10, 20 pg/mL)7} A28 SFM2.& w3}
I 4X7F 3] 1 ug/mL LPSE 20417k S-¢F 2] 2]3F 3- phos-
phate buffered saline (PBS)&4 o= A|&35laL 1 mL Lysis
buffer [1% Igepal CA-360, 20 mM Tris- HCI (pH 8.0), 137
mM NaCl, 10% glycerol, 2 mM EDTA, 10 pg/mL aprotinin,
10 pg/mL leupeptin, 10 pg/mL pepstatin] = A| ZE 3|3+ T}
12,000 g, 58-5-3F Yilae]ate] 45AS 13l Mouse Cyto-
kine Array kit (R&D system Inc., Minneapolis, MN, USA)&
ARgoto] AzALe] o] vk TNF-o} IL-1p9] thila) of

= S5k
Western Blot Analysis

ol 2] UhE o] A0 RAW 264.7 Al A|2EE- 100-mm dish
of vjFstaL A|E7} 60-80% Y = F45HH SFMOZ W A5}
ATt 6A17F ol PYE (10, 20 pg/mL)7k A2|E SFMo=
WABFIL 4417 Fofl 1 pg/mL LPSE 20417+ 59k A jeh &
PBS&-9l 0 2 A& 3}al Lysis buffer [5S0 mM Tris-hydrochlo-
ride (Tris-HCI), pH 7.4, 150 mM sodium chloride (NaCl), 1
mM ethylenediaminetetraacetic acid (EDTA), 1 mM sodium
fluoride (NaF), 1% NP-40, 1 mM sodium orthovanadate
(Na,VO,), 1 pug/mL aprotinin, 1 pg/mL leupeptin, 1 ug/mL
pepstatin, | mM phenylsufonyl fluoride (PMSF), 0.25% Na-
deoxycholate]E- radioimmunoprecipitation assay buffer [1%
NP-40, 0.25% sodium deoxycholate, 1 mM ethylene glycol
tetraacetic acid (EGTA), 150 mM NaCl, 50 mM Tris-HCI, pH
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7.5]0l Yol cell lysateS 3]4=5}1 3027+ B4 |
(12,000 rpm, 10 min, 4C) 3}o] Tl =& 3 A
310 SDS-PAGE?] #17]%953¢t tf-3 PVDF membrane (Mil-
lipore Co., Billerica, MA, USA) 2.2 o] A AT}, o]uf] 5= &
A}2F2- dual color markerE A&t 719 % Al7] mem-
braneS A-2-04 1% bovine serum albumin/Tris-buffered
saline-Tween 20 2 1A]7F 304 52t blocking A|X1 & 24z}
9] 14} antibodyE 1:1,0002.2 3]435}0] 4CoA] 16A]7F QE
S-A]7]2L 22} antibodyE 1:10,000 B &= 3]4]5}o] 14171 30
EZFRES-AIZ] & Super Signal West Pico Stable Peroxide So-
lutiona} Super Signal West Pico Luminol/ Enhancer solution
(Thermo Fisher Scientific Inc., Rockford, IL, USA)& AR5}
o] KODAK X-ray filme]] 7H-gA1# @/Fsto] AlZta}stgit.
NO Myg =4

RAW 264.7 H3Z5 5x10* cells/well == 96-well plate
o WjeFat Zof PYEZ 0, 5, 10, 20, 40 pg/mLE 3] 2] 5} 44]
ZhHSA11 F LPS | pg/mL S A 2|}l 2412k djoket 1 A
3Z uljoFel 100 uLe} griess reagent (1% Sulfanilamide, 0.1%
Naphthlethy-diamine-dihydro-chloride in 2.5% phosphoric
acid) 100 pLE E3afo] A1L4] 102 5 HHSA|Z] 570
nmOJ| 4] ELISA plate reader (Benchmark microplate reader;
Bio-Rad laboratories, Hercules, CA, USA)E S4=5 =74
aoirt.

ROS M4z &3

AEU T AHE(ROSYE Z45H] $15te] B akaet kg
ShH &332 WA= DCF-DA (2”7 -dichloro-fluorescein di-
acetate) (Sigma, St. Louis, MO, USA)& ©o]83}o] =314
o} RAW 264.7 M| EZE 5 x 10* cells/well 522 96-well plate
of wjeFst 3o PYEZ 0, 5, 10, 20, 40 pg/mLE 4A|17F %2
2h ok LPS 1 pg/mLs =2 A 2|ako] 2447k v FAI7] 5 vl
2)E 1= A A5k PBSe] DCE-DA A7}, 370, 305 223t
5 excitation wavelength 485 nm, emission wavelength 530
nmef|A] fluorescence microplate readers ©]-8-5}0] AJ AR
2 sholaheit.

SOD &4 =%

A|3£2] SODZ 72 superoxide dismutase assay kit (Cayman
chemical, Ann arbor, MI, USA)E o|-8-3}0] ZA43}% T} PYE
2} LPS7F A2]¥l RAW 264.7 H|3EE extraction buffer (20
mM HEPES buffer, pH 7.2, 1| mM EGTA, 210 mM manni-
tol, 70 mM sucrose)E ©]-8-3}o] 3]sle] HAEE](1,500 g,
5 min, 4°C)3}1L AFEHL: 3|45} ) A1 96-well plate
2 &7]31 radical detector solution [50 mM Tris-HC1, pH 8.0,
0.1 mM diethylenetriaminepentaacetic acid, 0.1 mM hypo-
xanthine, 0.0025 mg/mL tetrazolium salt solution]E 7}t

2 [T
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5] Alof A 5E7FHR-A17] 30,025 mg/mL xanthine oxidase
=1 2027 W HESE S0 ELISA plate reader= 450 nmof| 4]

Catalase 2] =742 catalase assay kit (Cayman chemical, Ann
arbor, MI, USA)E AR8-310] =431 tt. PYESQ} LPS7| A 2]
H RAW 264.7 M|3LE- extraction buffer (50 mM potassium
phosphate, pH 7.0, 1 mM EDTA)Z o]-8-5}o] 33 5 914
w2 (1,500 g, 5 min, 4C)s}o] J5Ae 2|k inh A5
o] assay buffer (100 mM potassium phosphate, pH 7.0, 30%
methanol) & A 7FskaL A2 A 5E1F¥H-A1X1 & M hydro-
gen peroxideE ¥ 11 2087+ wHFsl3I Tt o]7]9 10 M potas-
sium hydroxide & 37}l W2 5= 35 0.5 M potassium
periodate S % 7}5}0] ELISA plate reader= 540 nmof| A &%

= 24390,

SRS

o 4ge) B4 Aike 479 PuE Bt EBEEn
(mean+S.D.)= UERfGlon AT 7Ho] §-9)/4d SPSS
A2 7] W(Statistical Package for Social Science, SPSS Inc.
Chicago, IL, USA)S o|-§3}o] Lehuglct. wh 240] ofat
ANOVA Test= 7453t 2, Duncan's multiple range testE 5
sto] P<0.0S 2004 9142 Bl maleiel.

M

Zu}

PYEZL M= MZES0]| 0|X|l= Tt

PYE7} RAW 264.7 thAIA|320] A| &0 ofwet df
< ux]=] ol 7] Sl MTS assay S o]8-38t0] 4519
th. RAW 264.7 |20 PYEZ 5, 10, 20, 40 ug/mLe] S &2
A 2] gt 5 24417k F2t vl sk gict. 21 A Fig. 104 vrehd
u}o} 7ro] PYEE RAW 264.7 A 2] &0l JE v x| A| &
= 208 et

PYES| ROS 4o XMsllzat

ROS= QIA| W AbA~9] /42191 thAbaRgofl oJsiA] A~
A A7 AW = FY == Aletelu Blol2iAE AlAsH=
HAAA = A ZAI D2} 3 ol T 83t T2 kAT 454
7he, AR, o, Fofl, AR A olv =2 doll mEE = AA
AR AE YA B AE5A Q] A% REE-oll oJsl P& o]
Fow Frtste] Arit e3to] =5 a¢lo] ¥ }ltk(Deva-
sagayam et al., 2004). PYE7} RAW 264.7 tj4]A|3Eo]] LPS
£ A28t uf| AY/d =|i= superoxide radical (O,), hydrogen
peroxide (H,0,), hydroxy radical (*OH) 52| ROS A§/d] 1]
A= G gotrdrt. iRl Hls LPSE T4 2]k &
o 4] ROS7} #-9]4 0 & Z715H3 1L PYES =4 = At
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Fig. 1. Effect of Pyropia yezoensis extract on cytotoxicity in RAW
264.7 macrophage.

RAW 264.7 cells were incubated with PYE for 24 h at the indi-
cated concentration. The cell viability was determined by MTS as-
say. Each value is expressed as mean+SD in triplicate experiment.
Values with different alphabets are significantly different at P<0.05
as analyzed by Duncan’s multiple range test.

T2 LPS tjzzo] Hl3 oM OR gashe 3T ven)
Stk 9 PYE l"—57} =252 ROS 527 A FAE=
7/—12.

rl

RAW 264.7 tiAA| o] A] LPS A 2] 3 PYES S E A
23t A} SOD2} catalase] E4Jof| w||&= A7M= Fig. 30|
A B vk} 2t Fig. 3 (A)E B LPS @ X 2] & 27
BT} SODEAo] §-oF o2 744 3193 PYES 10, 20 pg/
mL FE2 23 Fo A= LPSTHE Ae|Hct Sojyog

lin
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Fig. 2. Effect of Pyropia yezoensis extract on intracellular reac-
tive oxygen species (ROS) levels in LPS stimulated RAW 264.7
macrophage.

RAW 264.7 cells were incubated with PYE for 24 h at the indi-
cated concentration. Each value is expressed as mean+SD in trip-
licate experiment. Values with different alphabets are significantly
different at P<0.05 as analyzed by Duncan’s multiple range test.

SOD &gl F7}sk+= Zlo] 21 3t
ROSOIO LAATELS 5157 ];Q J3Z A AT AF
o)A /\Egﬂ/\i o158} ypc} AYAJA] oF o= dl of ] ZH o]
Z gt o] Qlth(Sun et al., 2004). 0]‘%4711 BEE O, ==
A Yol 7FA 2 3= SODe 23| A7 Hr. EH’“/‘ﬂi«l LPS
A 2= SODE| B4 A7 o U PYES LPSS} 54 Toﬂ
3o 24 SODQ| o] TR =F 0 & 3| EA| T oA
PYE 0|7} LPSA 2] & Qlsto] A1 W 549] 415h4] /\Eﬂﬂ
2eof| gk gHAsE 2hg-o] §li= o & At Hrt. Fig. 3 (B)]
A catalase?] @A AL LPSY A2 3 Solxox
781907 PYE 20 pg/mL A2 A] $e 502 Z7taloict. o]
A3} PYEZFLPSE A 2]t v 24| 2o T3 ?‘“@V“L— st
o] catalase &/ 57H1AH ROS S AdfA S =<l
o U catalase= 22| WO SOD7} &4 REg-of JOH
0, £ A7 3 3 TNF-q, IL-1B, IL-6 T} -2 4354 AR
cytokine AJAFS] 2%} messenger GohS 3= HO & B2 &

2
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Fig. 3. Effect of Pyropia yezoensis extract on antioxidant enzyme
activities in LPS stimulated RAW 264.7 cells.

RAW 264.7 cells were incubated with PYE for 24 h at the indicat-
ed concentration. Each value is expressed as mean+SD in triplicate
experiment. (A) SOD activity. (B) catalase activity. Values with
different alphabets are significantly different at P<0.05 as analyzed
by Duncan’s multiple range test.
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3l AlA AWAIE Wolol= 4k} maro|th(Yasui and Baba.,
2006). & ¢1512] Aol A LPSE 913t Ao}z AE | 2o o
3[4l PYEZ} Woj2k8-0 & SOD, catalase 52 SIS 45
ST} AA M 2E BT oh= 53 7HA= A 02 AR
PYEQ| Nitric Oxide M4 X3 &t

A S5 oll Al HFe NO 9 PGE, 52 454 frie
% R1INOS 5l COX-2¢] 23 @/ =t NOS ¥/d5h= NOS
(NO synthase)+= L-arginine= L-citrulline©.2 Z3HA| 7] HA|
NOE 7H&9] WiH NO=iNOSe| olaf A4 FcH(Schmidt and
Walter., 1994). o|€A] TH&01% NO+= A5HH2 vi7lsh=
oe-E skar AA| Woll A wh=7) superoxide®} ¥H3-5ko] 73]
SFAFSEA Q1 peroxynitrite S &4 sto] A5 A=Al = A1 ThAA]
5 24435} A A(Ippouchi et al., 2002; Kang et al., 2000) NO
= @A8| F7HAI71AL o AS EEET e Bhegt
S GHAA 229 £488 Y o 7Itk(Nathan, 1992; Pan
etal, 2011). LPSZ 2}=-5l RAW 264.7 thAIA| o) 4] A A3 =]
= NOo|| tfgt PYEQ] A &3} 2helstel o m 71 A= Fig.
4ol A K= uke} e LPS A 2joh-2 i 2ko] Blske] NOAA
o] §-oA 07 271519131 LPSS} PYES W3 A 2|3k Lol A]
=NO o] LPS A g]to] vlel w1 FolH o2 Hast=a
I7h ] Gl
PYES| iNOS, COX-2 &dai x| gt

LPSZ A5 RAW 264.7 AN Zo| 4] A== COX-2,
iNOS 9] Ao o3t PYE2] & 1}= Western bloto. 2 4135}
St Fig. Sofl4] H=niebro] iNOS 9] Tzl Bhel-2- LPSA

1o
N oz
ox

& o2
O
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140 | 2 od d d
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Control
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Fig. 4. Effect of Pyropia yezoensis extract on nitric oxide (NO)
level in LPS stimulated RAW 264.7 cells.

The cells were incubated with 1 pg/mL LPS only or with dif-
ferent concentrations of Pyropia yezoensis extract for 24 h. The
NO levels determined by Griess assay. Each value is expressed as
mean£SD in triplicate experiment. Values with different alphabets
are significantly different at P<0.05 as analyzed by Duncan’s mul-
tiple range test.
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gjtol] Bls PYEES A 23t wtoll A A== 2E =elskiict.
o7 PYE #2]ofl 2J3t NO 44 ¢] 747} iNOS 2 oA
of ©lg 2192 oJulgich, COX-2] T W iNOSSH o}
27hA 2 LPS A elitol vla] PYES #l2lgh o)A COX-22]
chald i ofA] SAlEE A SRRIR 5 AT AL A
242l Hor|d o o7 de B4t A7 AW &4 Al
s BAakeo) 4 o dlstel ek A4E
Az} 270) £4 fEst o Uobr} gt 9 =3}
£ Yo 7Iti(Azard et al., 2008). o174 YA == 2 9
A% H= cytokine® UIAAES] ANEAGS HEs 2
BAA AEHRS T} ALS1A AEAE Z71A]7ITHBlatteis et
al., 2004; Fullerton et al., 2013). NOS= type 1, T, 2] 3
FTHE FEEY type M INOSE ol AlZ Yo £A)
5] 9o} LPS, cytokine % e 2lo} S 2 AFolut
NF-<BZAjell ofa) §=xlof 441t 52t thko] NOS Al
3tth(Nathan., 1992). t}2 ¢g=912}¢] COX-2+= arachidonic
acidE prostaglandins 2 A 2}5}= cytokine, AF] A1, A+ U
=4 9 TINF5 22 o8] $579] proinflammatory agento]|
ofaff HprhstA Wdsto] dF X 2+ B34 Hghe] wolgitt
(Botting, 2006; Wu et al., 2009).

PYEQ| HSM Cytokines?| MM x| &t

RAW 264.7 tj414| o] LPSE A 2|t & PYES s =H =
#] 2] 3} mouse cytokines array S ©]-8-51¢] ZF 7+ TNF-0.2}
IL-139] YA =5 v wslct.

Fig. 69]| 4] H= u}e} Zo] TNF-0.9] - LPS TH= #]a] Lo
H]3 PYES 20 pg/mLs =2 #]2|5}%S uf grao] 743l
T IL-1B SA] LPS ©HE A 2j5to] vls] PYES A 235S o
1.0.0)2 0 7 7hasl s Zo| T girt,

LPSo] oJ8) AH=HE) AN T TNF-a9} IL-132] A4S 5
= 3h=5] (Beutler and Ceramin., 1989) TNF-0.9] 7} AJAke-
T celle] 8 712417 WS Dol me] 1(Abul et al., 2007)
Fojz} 24) Afolo] Wl S AFle] ofe] METES o

iNos
COX-2
GAPDH
10 20 PYE(pg/mL)
+ + + LPS(1 pg/mL)

Fig. 5. Effect of Pyropia yezoensis extract on iNOS and COX-2
protein expression in LPS stimulated RAW 264.7 cells.

RAW 264.7 cells were treated with LPS only or with different con-
centration of Pyropia yezoensis extract for 24 h and lysated for
western blot analysis.
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Fig. 6. Inhibitory effects of Pyropia yezoensis extract on TNF-a,
IL-1p production in LPS stimulated RAW 264.7 cells.

RAW 264.7 cells were treated with LPS only or with different con-
centration of Pyropia yezoensis extract for 24 h. (A) Cell lysate
were prepared and assay by antibody array kit. (B) TNF-a densi-
tometry. Each value is expressed as mean+SD in triplicate experi-
ment. Values with different alphabets are significantly different at
P<0.05 as analyzed by Duncan’s multiple range test.

TR O] FAIA A4 cytokines |54 0 2 Fu[ate] w]A
7 opil o] iRt SAL S AL BFHeE oA 2

A& £4FA7] 7] = $hc(Tracy et al., 1987). whakaA] TNF-ok-
A

X

doh= Ae 5 Hhke - S83% FEolth Fig. 6
oAl LPSA 2] & TNF-0.2] W&o] LPSE A 2|3lA] g2 ok
ot 548]
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Fig. 7. Effect of Pyropia yezoensis extract on NF-kB signaling
pathway in LPS stimulated RAW 264.7 cells.

RAW 264.7 cells were treated with LPS only or with different con-
centration of Pyropia yezoensis extract for 24 h and lysated for
western blot analysis.
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Fig. 8. Effect of Pyropia yezoensis extract on MAPK and Akt sig-
naling pathway in LPS stimulated RAW 264.7 cells.

RAW 264.7 cells were treated with LPS only or with different con-
centration of Pyropia yezoensis extract for 24 h and lysated for
western blot analysis.
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