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Nitric oxide (NO) is one of the critical mediators in inflammation produced by inducible isoform of NO synthase
(iNOS) in macrophages when stimulated by lipopolysaccharide (LPS) and some cytokines. NO generated by the
iNOS plays a role in non-specific immune defense against tumor, parasite, bacteria and protozoa. On the other hahd,
NO is known to be responsible for the hypotension observed in endotoxin shock. Since glucocorticoides,
representative anti-inflammatory agents, strongly reduce NO production in activated macrophages, one of the
beneficial methods for evaluating anti-inflammatory drug is thought to measure NO production in LPS-stiml'llated
macrophages. Along this idea, the author examined suppressive effects of 44 Mongolian plants and two
immunosuppressive crude drugs on the LPS-stimulated NO production in mouse peritoneal macrophages induced by
bacillus Calmette-Guérin (BCG).

Among the methanol extracts of 44 Mongolian plants checked in this study, Schizonepeta multifida, Halenia
corniculata and Artemisia sieversiana significantly (> 50%) inhibited the NO production at a concentration of 100
pg/ml, and Stellera chamaejasme, Artemisia vulgaris, Geranium pratense and Leontopodium ochroleucum
moderately (30-49%) inhibited it at the same concentration. These plants might be promising sources for NO
reducing agents. Furthermore, the methanol extracts of Artemisia sieversiana and Schizonepeta multifida showed a
concentration-dependent ir‘lhibition on LPS-stimulated NO production in BCG-induced mouse peritoneal.
macrophages within the concentration range of 10-200 g/ml without any toxic action (Fig. 1), indicating both

plants to be specially attractive sources for NO reducing agents.
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Fig. L. Effects of MeOH extracts of A. sieversiana and S. multifida on LPS-stimulated NO production
and cell viabilities in BCG-induced mouse peritoneal macrophages. Data for suppression of LPS-
stimulated NO production are expressed as the mean(%) + s.e of each sample compared with LPS
alone-treated control culture. Data for cell viability are indicated as the ratio of absorbance of sample-
treated M¢ to that of non-treated M¢ as percentage. Significantly different from non-treated control
group, *P<0.05 and **P<0.01



The methanol extract of Cleome droserifolia, an anti-inflammatory Egyptian medicinal plant, reduced the NO
production, and two flavonoids (1,2) were isolated as the active components. The new flavonoid (1) was determined

to be 5,4"-dihydroxy-6,7,8,3", 5"-pentamethoxyflavone and the other (2) was identified as 5,4"-dihydroxy-6,7,8,3"-

Ry= OCH, (1)
Rg. H (2)

tetramethoxyflavone (8-methoxy-cirsilineol). Compound 1 suppressed the NO production in a concentration-
dependent manner in the concentration range of 0-20 xg/ml, but showed a cytotoxic action toward the macrophages
at concentrations over 25 x#g/ml (Fig.I1). Compound 2 was also toxic to the macrophages at the same
concentrations. ICs values for the suppressions of NO production by 1 and 2 were 50.5 and 85.5 #M, respectively.
Genistein also concentration-dependetly suppressed the NO production and did not show any significant toxicit)} to
the macrophages in the concentration range of 0-50 zg/ml. The IC; value for genistein was 9.6 «M (Fig.II).

Compounds 1 and 2 have the potential to be NO reducing agents.
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Fig. II. Concentration dependent suppression by 40 (panel A) and genistein (panel B) on NO
production and their cell viabilities 24 hour after culture of BCG-induced mouse peritoneal
macrophages activated by LPS. Data for cell viability are indicated as the ratio of absorbance of
sample-treated macrophages to that of non-treated macrophages as percentage. Statistically
significant from non-treated control group, *P<0.01 and **P<0.001.



Oral treatment of methanol extract of Andrographis paniculata, one of the anti-inflammatory Chinese herbs,
reduced the NO production, and a diterpene lactone neoandrographolide (3) was identified as an active component.
Neoandrographolide (3) suppressed the NO production by 35 and 40% at doses of 5 and 25 mg/kg/day, respectively
(Fig. ). Neoandrographolide (3) also suppressed the NO production with an IC; value of 35.5 M when directly
added to the cultured macrophages (Fig.IV). On the other hand, andrographolide (4), the main constituent of this
plant, suppressed the NO production in vitro with an ICs, value of 7.9 «M, but did not suppress it in vivo. These
results indicate that neoandrographolide might play an important role in the anti-inflammatory action of A.

paniculata.
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Fig. II1. Effects of orally administered andrographolide (panel A), neoandrographolide (panel A),
and dexamethasone (panel B) on LPS-activated NO production in BCG-induced mouse peritoneal
macrophages. Data for inhibition of NO production 24 h after LPS triggering are expressed as the
mean(%) = s.e. of each sample compared with control culture (NO production, LPS alone: 58.0 +
6.6 uM). Statistically significant from control mice, *P<0.05 and **P<0.01.
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Fig. IV. Concentration-dependent suppression by andrographolide(panel A), neocandrographolide
(panel B), and dexamethasone(panel C) on NO production and their cell viabilities 24 hour after
culture of BCG-induced macrophages stimulated with LPS. Data for the cell viability are indicated as
the ratio of absorbance of test sample-treated macrophages to that of non-treated macrophages as a
percentage. Statistically significant from control group, * P< 0.005 and ** P< (.001,
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