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Abstract — In this study we demonstrated whether the extract of Polygonum aviculare L. (PAE) can be applied to the
immune-stimulating responses in macrophages (Raw 264.7 cells). Cell viability was determined by WST-8 assay, and all four
doses of PAE (5, 10, 20, and 40 pug/m/) had no significant cytotoxicity during the entire experimental period. PAE increased
the production of inducible nitric oxide synthase (INOS) and nitric oxide (NO), and mRNA expressions and protein levels
of pro-inflammatory cytokines(tumor necrotic factor (TNF)-c, interleukin (IL)-18 and IL-6) in the same cells. These
immune-stimulating activities of PAE were found to be caused by the stimulation of NFxB signal and phosphorylation of

MAP kinases (p38, ERK and JNK).
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ERIH-20°C)T. AxE 8 g°ﬂ 80% olEre 20 1= 7131
oA 447t FES R FEES AZE 13 ol
olzlel S 3000 xgolld] 3%7F 94l Feldk vk, o%zou uks 3
3lo] 0.2 um filter= AFBIGITE A 252 Iz
(evaporator)E ©]&-3to] E533ltt.

A XM=

Lipopolysaccharide(LPS)+= Sigma Aldrich(St. Louis, MO,
U.S.A)ol A, WST-8-> Takara Bio Inc.(Takara Bio Inc, Japan)
oA, IkB, p38, ERK, JNK, pERK, B-actin®] G=E A 12
3 o] A Eel thgh o] 2} A= Santa Cruz Biotechnology,
Inc.(Santa Cruz, CA, US.A)IA], p-p38, pJ]NK &= A=
Cell Signaling Technology, Inc.(Cell Signaling, US.A)olA
{18+ th. TNF-a, IL-1B, IL-62] ELISA Kiti= Pierce endogen
(Rockford, IL, USA)IIA +9]3t3itt.

M= bk

7 thAl++ AlEF(mouse macrophage cell line)?! Raw 264.7
AE= A E5-23(Seoul, Korea)oll Al 38t om,
medium(DMEM, Hyclone
Laboratories, Logan, UT, U.S.A.)°ll 10% fetal bovine serum
(FBS; Hyclone Laboratories), 100 U/m/ penicillin % 100 ug/m/
streptomycin(Gibco BRL, Grand Island, NY, USA)> Z33t
Hix] 5 ANESIO] 37°C, 5% CO, AFFHIolE oA B3t

Dulbecco's modified Eagle's

M=z =4 54

96 well plateol] 5x10° cells/well®] 552 Raw 264.7 A|ZS
ato] 2403 wiekslth. vieE - viAE Al skaL, PAES]
F57F 5 ug/mi, 10 ug/ml, 20 ug/mi, 40 ug/m’} == =23t
ATt o] & WST-8 Aleke 7+ wellell 3718k, 37°C, 5% CO,
QlFFHlolE oA 1AIZE BlloFalSI ). 5792 microplate readers
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ol PAE®] %7} 5 ug/ml, 10 ug/ml, 20 ug/ml, 40 ug/m} ==
= Aeste] 243 wjdBiGiTh. Wi dT S Akl F
=& GriessA|2F(1% sulfanilamide in 5% phosphoric acid+
1% o-naphthylamide in H,0)< ©]-&3to] &35 550 nmellA]
A

SAMHABEMBY (enzyme-linked immunosorbent assay)
Al EFR1S ZA8L7] 98t9] 6 well platee]l A13Z(0.5x10°
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HAE =818 (Western blot)
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Fig. 1 - Cytotoxicity of PAE on Raw 264.7 cells. Raw 264.7 cells
were treated with various concentrations (5, 10, 20 and
40 ug/mi) of PAE. After 24 hour cytotoxicity was determined
by measuring the absorbance at 450 nm after WST-8

regent addition. The values shown here are means=+S.D. of
three independent experiments.
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Fig. 2 - Effects of PAE on the nitric oxide production of the Raw
264.7 cells. Raw 264.7 cells were treated with various
concentrations (5, 10, 20 and 40 ug/m/) of PAE. After
24 hour the culture supernatant were subjected the nitric
oxide assay. The values shown here are means+S.D. of
three independent experiments. *p<0.01 as compared to
the untreated cells.

LIPS - +

[ -actifl o ——— — — —

Fig. 3 — Effects of PAE on the iNOS production of the Raw 264.7
cells. The cells were treated with LPS (1 ug/m/) or PAE
(40 pg/ml) for 6 hour or 12 hour. Total protein lysate of
each Raw 264.7 cell was prepared and the resolved
proteins by western blot were analyzed by anti-INOS
antibody. Anti-B-actin antibody was used as a control.
Western blot analysis was performed in triplicate and all of
them showed similar results.
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Fig. 4 — Effects of PAE on TNF-o, IL-18, and IL-6 production in
Raw 264.7 cells. Raw 264.7 cells were treated with
5~40 ug/m/ of samples or LPS (1 ug/ml) for 24 h. The
culture supernatant, which was subject to enzyme
immunoassay of cytokines, was harvested. The values shown
are means+S.D. for three independent experiments.
*p<0.01 as compared to the untreated cells.
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o] gow IRleIgit). kBao] EAZE ER1sb7] Slaix PAE
= 40 ugmi®] “sE= A28t thy, 0%, WRE Fofl IkBal] 2
Heps A8 Blog 1st A1, PAE *g] 3 30504

IkBoZ} LPS X2t 507 AleKE= AL gelgh 4= 9}
(Fig. 5). PAE°] 2] IkBo] ko] Zoj=i= 218 NFkBe] 9
AA7F Eo== Zo| B & NFkBO 2157} ZsidS oulshs
ol

PAES] MAP kinases &8 &3}

MAP kinasest= URFH O 2 M|3EO] F2] B3] 12]31 A2
AE 9 Apdel] #ofsh, tliEo] NFkBS} 974 Rk o
o7 Fost s sk AoRE dwA Qlvh. 1A PAE
9] Zgjef] 2J3l Raw 264.7 Al3Eo)4 MAP kinases?] 257} W
S EAE A2 S8 0R g1k IkBaclA 9t 5Ls =
Ao AsEe] PAES AEE §- 10, 20, 301 5ol AXE 3
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Fig. 5 — Effects of PAE on IkB degradation. Raw 264.7 cells were
treated with 40 ug/m/ of PAE or LPS (1 ug/ml). The total
protein lysate of each Raw 264.7 cell was prepared after
30 minute and 1hour, and cell signaling proteins were
detected by Western blot analysis. The expression levels of
IxB was compared with B-actin as a control. Western blot
analysis using a specific antibody was performed in
triplicate and all of them showed similar results.
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P-p38

P-ERK

Fig. 6 — Effects of PAE on phosphorylation of MAP kinases. Raw
264.7 cells were treated with 40 ug/m/ PAE or LPS (1 ug/
ml). The total protein lysate of each Raw 264.7 cell was
prepared after 10 minutes, 20 minutes and 30 minutes and
cell signaling proteins were detected by Western blot
analysis. The expression levels of p38 MAPK, ERK1/2 and
JNK were compared with phosphorylated proteins.
Western blot analysis using a specific antibody was
performed in triplicate and all of them showed similar
results.
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