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ABSTRACT

Anti-inflammatory effects of Herba Artemisiae Capillaris as
a consequence of the inhibition of NF-kappa B-dependent iNOS
and pro-inflammatory cytokines production.

Dae Sung Kim!, Sook Jahr Park™’, Mi Jeong Jo'%, Sang Mi Park, Sang Chan Kim"%, Sung Hui Byun'
'College of Oriental Medicine and 2BK21 Team, Daegu Haany University

Herba Artemisiae Capillaris is the dried bud of Artemisia capillaris Thunb, which has been
used for expelling heat to loosen the bowels and normalizing gallbladder function to cure jaundice
in traditional oriental medicines. In the present study, we evaluated the anti-inflammatory effects
of the aqueous extracts of Herba Artemisiae Capillaris (HAC) in LPS-activated Raw 264.7 cells.
Cells were treated with 1 pg/ml of LPS 1 h before adding HAC extract. Cell viability was
determined by MTT assay, and the relative level of NO was measured with Griess reagent.
TNF-a, IL-1B, and IL-6 cytokines were detected by ELISA. During the entire experimental
period, all three doses of HAC extract (0.03, 0.10 and 0.30 mg/ml) had no significant
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cytotoxicity. LPS-activated cells showed increased NO levels and iNOS expressions compared to

control. However, these increases were dramatically

attenuated by treatment with HAC extract.

Moreover, the inhibitory effects of HAC extract occurred in a dose-dependent manner. In

addition, HAC extract reduced the translocation of NFxB into nuclear. HAC reduced production
of IL-18 and IL-6 by LPS, although it had no effects on TNF-a. These results demonstrate
that liquiritigenin exerts anti-inflammatory effects, which results from the inhibition of NFkB

activation in macrophages, thereby decreasing production of iNOS and proinflammatory cytokines.
Taken together, these results indicate that the aqueous extracts of Herba Artemisiae Capillaris

warrant further development as an anti-inflammatory agent for the treatment of gram-negative

bacterial infections.
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LPS (Escherichia coli 026:B6: Difco, Detroit,
MI USA)¢  3-(4,5-dimethylthiazol-2-y1)-2.5-
diphenyltetrazoleum (MTT)-2 Sigma (St. Louis,
MO, USA)ollM F3t9 3, fetal bovine serum
(FBS) # antibiotics:= Gibco/BRL (Eggenstein,
Germany) %€ F33t92H, AntibodyE BD
Bioscience (San dJose, CA, USA), Cayman (Ann
Arbor, Mi, USA), Zymed (San Francisco, CA,
USA) 01]/\1 T3+, NC paper= Schleicher &
Schuell (Dassel, Germany)elX FY3ta=. TNF-
a, IL-18% TL-69] ELISA Kit= Pierce endogen
(Rockford, IL, USA)ell A st eh

3. M|ZHH

Murine macrophage cell line¢l Raw 264.7 cells
L FFAEFATAE (Seoul. Korea)oll A )
slejom, Dulbecco's modified Eagle's medium (DMEM)
o 10% fetal bovine serum (FBS), 100 U/ml

penicillin @100 pg/ml streptomycine E33F Hj
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6. Immunoblot analysis

20mM Tris Cl (pH 7.5), 1% Triton X-100,

137mM  sodium chloride, 10% glycerol, 2mM
EDTA., 1ImM sodium orthovanadate, 25mM
b-glycerophosphate, 2mM sodium pyrophosphate,
ImM  phenylmethylsulfonylfluoride®t 1 mg/ml
leupeptine i3l bufferS  AFEste]  cellS
lysisA| AT}, Cell lysatesE 10,000xg= 1087 €Al
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A uhg oz BAMEgon anti [-kBa antibodyE
AREsto] [-kBa proteing =439t} 23} antibody
& alkaline phosphatase conjugated anti-rabbit<
AH-slad e}, iNOSEF T-kBa protein® band= ECL
western blotting detection reagents (Amersham)E
AM-3led manufacturer's instructionol] wheb A}
Aot DS 7 band®] LHFE Frhsh] 913
o] image analyzing system (Ultra- Violet Products
Ltd., Upland, CA, USA)E& o]43}ted Densitometric
analysisE st
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(Pierce endogen, Rockford, IL. USA)E A3}
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instructionell wgtch,
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8. AN A4S

A% ZAz= mean + SD.E Yeiglon, A
227 #9142 one way analysis of varience
(ANOVA)Z AT % Newman-Kleuls testZ 7
At BAA A4 AAS p0.05 =
p<0.012 3}ede}.
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NOSAE el iek(Fig. 1).
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Fig. 1. Effects of HAC on the production of NO
by LPS.

Raw 264.7 cells were treated with 0.03, 0.1. 0.3 mg/ml
of HAC dissolved in media for 1 h prior to the
addition of LPS (1 pg/ml), and the cells were further
incubated for 24 h. The concentrations of nitrite and
nitrate in culture medium were monitored as described
in the materials and methods section. Data represent
the mean * S.D. with eight separate experiments. (*,
significant as compared to control. *¥*P{0.01: #,
significant as compared to LPS alone, # #P <0.01)
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Fig. 2. Effects of HAC on the cell viability in LPS
stimulated Raw 264.7 cells.

Raw 264.7 cells were treated with 0.03, 0.1, 0.3 mg/ml
of HAC dissolved in media for 1 h prior to the
addition of LPS (1 pg/ml), and the cells were further
incubated for 24 h. Data represent the mean = S.D.
with eight separate experiments.
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Fig. 3. Effect of HAC on the induction of iNOS
by LPS.

The level of INOS protein was monitored 18h after
treatment of cells with LPS (1pg/ml) with or without
HAC pretreatment (ie. 1h before LPS). The actin was
used as a loading control (A). The relative density
levels of protein bands were measured by scanning
densitometry (B). (*, significant as compared to control.
**P0.01: #, significant as compared to LPS alone,
#£P<0.01)
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Fig. 4. Effects of HAC on the expression of lkBa
and NFkB by LPS.

The level of IxBa and NFkB protein were monitored
15min and 60 min after treatment of cells with LPS (1
pg/ml) with or without HAC pretreatment, respectively
(i.e. 1h before LPS). The actin was used as a loading
control (A). The relative density levels of protein
bands were measured by scanning densitometry (B).
(*, significant as compared to control. **P<0.01: #,
significant as compared to LPS alone, # #P <0.01)
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Fig. 5. The effect of HAC on LPS-stimulated cytokines production.

Productions of cytokines were measured in the medium of Raw 264.7 cells cultured with LPS (1 pg/ml) in the presence
or absence of HAC for 6 h (IL-6, A) and 12 h (IL-18 and TNF-a, B and C). The amounts of cytokines were
measured by immunoassay as described in materials and methods. Data represent the mean + S.D. with three separate
experiments. One-way ANOVA was used for comparisons of multiple group means followed by Newman - Keuls test
(*, significant as compared to control. **P<0.01: #, significant as compared to LPS alone, #P <0.05, # #P <0.01)
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