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Effects of Water Extracts from Chaenomeles sinensis, Polygonum
cuspidatum and Boswellia carterii on LPS-Induced Nitric Oxide
Production in Raw 264.7 Cell
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in activated macrophage, large amounts of nitric oxide (NO) are generated by inducible nitric oxide synthase
(INOS), resulting in acute or chronic inflammatory disorders. In Raw 264.7 cells stimulated with lipopolysaccharide
(LPS) to mimic inflammation, water extracts from the fruit of Chaenomeles sinensis, the root of Polygonum cuspidatum
and Boswellia carterii inhibited the LPS-induced NO production in a parallel dose-dependent manner. To investigate
the mechanism by which those extracts inhibits NO production, we examined the expression of INOS and COX-2 in
both mRNA and protein levels. We observed a significant change in the iNOS expression between LPS alone and LPS
plus those extracts-treated cells. However, water extracts from Chaenomeles sinensis, Polygonum cuspidatum and
Boswellia carterii did not inhibit COX-2 expression which was induced by LPS treatment in Raw 264.7 cells. These
data suggest that water extracts from Chaenomeles sinensis, Polygonum cuspidatum and Boswellia carterii can
modulate anti-inflammatory immune response, which may be in part associated with the regulation of NO synthesis
through the regulation of iINOS expression in mouse macrophage cells.
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(Nalgen, New York, USA)E Aol oHAE rotary
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2. AJoE

LPS (E.coli 026:B6, Difco, Detroit, MI, USA)= Sigma (St. Louis,
MO, USA)ollA] 1512111, fetal bovine serum (FBS) 2! antibiotics
= Gibeo-BRL (Eggenstein, Germany) 2HE] T3] AMRBBIRIC

3. MZEZF it

oieA  OlAMEFO Raw 2647 MEFE ATCC
(Livingstone, MT, USA)ZRE| 2o} 2 mM glutamineo] &
5% DMEM siXjo] 10% FBS, 100 U/ml penicillin 2 100 pg
/ml streptomycing 718 ui K| ollA] vieFsld Aol ALE8I%
T} 20 passageE €714l 52 M EZT Ao AHZTINTE INOS,
COX-2 % ERK antibody & Santa cruz Biotechnology (Santa
Cruz, CA, USA)E 50 A+ESIS

4. NO 44
Raw 2647 A|EFZEE W4E NOY Y AT el 5
=X
=

ol NO*9] HelZA] EAI5ET 0]AS Griess (1% sulfanilamide in

5% phosphoric acid +1% N-(1-naphthyl)-ethylenediamine in H;O)
Aleke o] 8ol FEsIirt AEnde e JEei A=
¥ 100 09} Griess Al9F 100 W E Z81510d 96 well platedoilA]
10 232} Bk2AJ7) & 540mollA] ELISA reader = E&TE £486}
Tt NO*9] 5T sodium nitrateE 3)A1510] FBTE S8l

FHUE TR & O FERHOERE sEE At
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5. Immunoblot analysis

15 x 10° Raw 264.7 Mo lysis buffer (137 mM NaCl, 15
mM EGTA, 0.1 mM sodium orthovanadate, 15 mM MgCly,
0.1% Triton X-100, 25 mM MOPS [4-morpholinepropane-sulfonic
acid], 100 m phenylmethylsulfonyl fluoride, and 20 pM
leupeptin, adjusted to pH 7.2)8 715l MZE lysis A%
Cell lysateZ 10,000 x g= 1027} 241 Biglo] debrisE A
SlHTh YiAle H7|gESH & Immobilon-P membranes® &
transfer SIQCh THEZO] HES ECL Western blotting kit

(Amersham, USA) & AFE38Hd ZAE3ICH

6. RNA 2] 9 RT-PCR :

RNA Eg]& TRIzolE 01&30] 2elalirt (kA 23
51, tHA M oAl RNAE EEIs7191814] 0.1% DEPCZ} &%
¥ PBSE AIAGH £ TRIzolE A5l MZE lysisAZirt. ol7]
ofl ZRRELES UKt A 220l AEdE &6
isopropanols 01&3ld RNAE FZAIZ] & Xl RNAZ
22)5190) 5x RT buffer 2 40, 10mM dNTP 1z, MMLV
reverse transcriptase (200 U/u, (Life Technologies, Inc.,
Gaithersburg, MD) 0.25 , RNase inhibitor 0.25 g8, 50 ¢m oligo
dT primer 0.5 uf, DEPC-water 4 y0Z PCR tubed] Zo] RT
mixtureE =1L &J7]0f] total RNA 2 yeE HUV6E & 42TCoA] 1
AZFEQr DNA gds 519t &% PCR A 1.2%
agarosegelolA] 7] ¥&3dl] UV transilluminaterg O]E3514
DNA bandZ &015193ct PCRo|| AME3) primer] @7iAE & o}
ZHSF 2Tk COX-2 sense: 57 -CCGTGGTGAATGTATGAGCA-3 7,
antisense: 5 -CCTCGCTTCTGATCTGTCTT-3; iNOS sense: 5°
-ATGGCTTGCCCCTGGAAGTTTCTC-3 ', iNOS antisense: 5
-CCTC TGATGGTGCCATCGGGCATCIG-3 *; GAPDH sense:
5" -GGTGAAGGTCGGTGTGAA CG-3 ', GAPDH antisense: 5
-GGTAGGAACACGGAAGGCCA-3’
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Fig. 1. Effect of water extracts of several plant on the production of
NO in LPS stimulated Raw 264.7 cells. Raw 264.7 cells were treated with
80 wg/ml water extracts for 1 hr prior to the addition of LPS (50 ng/ml) and cells
were further incubated for 24 hr. Control cell were incubated wit vehicle alone. The
concentrations of nitrite and nitrate in culture medium were measured as described
in Materials and Methods. The values for nitrate are averages £ SD. from three
independent experiments.
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Fig. 2. Inhibition of NO praduction by water extracts from the fruit
of Chaenomeles sinensis (CS), the root of Polygonum cuspidatum
(PC) and Boswellia carterii (BC) in LPS-stimulated Raw 264.7 cells.
Raw 264.7 celis were pretreated with the indicated concentration of water extracts
for 1hr before incubation with LPS (50 ng/mi) for 12 hr (A) and 24 hr (B). The
values for nitrate are averages + S.D. from three independent experiments
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Fig. 3. Effect of water extract from Chaenomeles sinensis (CS), the
root of Polygonum cuspidatum (PC) and Boswellia carterii (BC) on
LPS-induced iNOS mRNA and protein expression. Raw 2647 cells
pretreated with indicated concentrations of CS, PC and BC before incubation with
LPS for 24 hr. Total RNA was prepared and RT-PCR analysis was performed as
described in Materials and Methods. The whole lysates were analyzed by
immunoblot analysis using against INOS and ERK antibodies. To ascertain that the
total level of each INOS did not change, blot were stripped and reprobed with the
ERK antibody. (A) Chaenomeles sinensis (CS), (B) the root of Polygonum
cuspidatum (PC) and (C) Boswellia carterii (BC).
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Fig. 4. Effect of water extract from Chaenomeles sinensis (CS), the
root of Polygonum cuspidatum (PC) and Boswellia carterii (BC) on
LPS-induced COX-2 mRNA and protein expression. Raw 264.7 cells
were pretreated with indicated concentrations of CS, PC and BC. before incubation
with LPS for 24 hr. Total RNA was prepared and RT-PCR analysis was performed
as described in Materials and Methods. The whole lysates were analyzed by
immunoblot analysis using against COX-2 and ERK antibodies. To ascertain that
the total level of each iINOS did not change, blot were stripped and reprobed with
the ERK antibody. (A} Chaenomeles sinensis (CS), (B) the root of Polygonum
cuspidatum (PC) and (C) Boswellia carterii (BC).
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