Inhibitors of Nitric Oxide
Production from Stemona
Javanica

by Idha Kusumawati

Submission date: 19-Apr-2021 04:18PM (UTC+0800)
Submission ID: 1563402635

File name: Jurnal_C-18.pdf (135.84K)

Word count: 2024

Character count: 10982



E Letters

16 Bischoff SC. Role of mast cells in allergic and non-allergic immune re-
sponses: comparison of human and murine data. Nat Rev Immunol
2007; 7: 93-104

17 Hong ], Sasaki H, Hirasawa N, Ishihara K, Kwak [H, Zee O, Schmitz F,
Seyama T, Ohuchi K. Suppression of the antigen-stimulated RBL-2H3
mast cell activation by artekeiskeanol A. Planta Med 2009; 75: 1494-

1498
received  January 26, 2010
revised June 30, 2010
accepted July 7, 2010
Bibliography

DOl http:f/dx.doi.org/10.1055/s-0030-1250221
Published online September 2, 2010

Planta Med 2011; 77: 252-256

© Georg Thieme Verlag KG Stuttgart - New York -
IS5N 003 2-0943

Correspondence

Jangja Hong, PhD
Laboratory of Life Sciences
Faculty of Pharmacy
Yasuda Women's University
6-13-1 Yasuhigashi
Asaminami-ku

731-0153 Hiroshima

Japan

Phone: +81828789451
Fax: +B1 828782896
chuchi-k@mail.pharm.tohoku.acjp

Hosoya Tetal. Inhibitors of Nitric...  Planta Med 2011, 77: 256-258

Inhibitors of Nitric Oxide Production
from Stemona javanica

Takahiro Hosoya', Fumie Yamasaki', Asami Nakata',

Abdul Rahman?, Idha Kusumawati?, Noor Cholies Zaini?,

Hiroshi Morita'

T Faculty of Pharmaceutical Sciences, Hoshi University, Shinagawa,
Tokyo, Japan

2 Faculty of Pharmacy, Airlangga University, |alan Dharmawangsa
Dalam, Surabaya, Indonesia

Abstract

v

In our screening program for bioactive natural products from our
library of tropical plants, the extract prepared from the roots of
Stemona javanica inhibited NO production in mouse macro-
phage-like cell line ]J774.1 stimulated by lipopolysaccharide
(LPS). Binassay-guided fractionation of the extract from S. javan-
ica led to the isolation of two active compounds, stemofoline (1)
and stemanthrene C(2). The inhibition mechanism of 1 was pro-
posed to suppress iNOS expression in J774.1 cells stimulated by
LPS, whereas that of 2 was due to potent radical scavenging activ-
ity resulting in NO inhibitory activity.
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DPPH: diphenylpicrylhydrazine radical

[Csp: inhibitory concentration at 50%

iNOS: inducible NO synthase

]J774.1: mouse macrophage-like cell line

LPS: lipopolysaccharide

MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide

NO: nitric oxide
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Nitric oxide (NO) is an important intracellular and intercellular
signaling molecule that acts as a mediator in the cardiovascular,
nervous, and immunological systems [1]. NO is involved in bio-
logical reactions such as vasorelaxation [2], inhibition of platelet
aggregation [3], neurotransmission [4], inflammation [5], and
immunoregulation [6]. In mammalian cells, NO is synthesized
from r-arginin (-Arg) by NO synthase (NOS), which is classified
into three homologues: inducible NOS (iNOS), endothelial NOS
(eNOS), and neuronal NOS (nNOS) [7]. iNOS produces large
amounts of NO in macrophages stimulated with lipopolysaccha-
ride (LPS) and in proinflammatory cytokines such as tumor ne-
crosis factor (TNF) and interferon-y (IFN-y) [8]. Therefore, inhibi-
tion of excess NO production by iNOS might be of potential ther-
apeutic value for oxidative stress-induced inflammatory diseases
and septic shock [9].

Plants belonging to the genus Stemona such as S. tuberosa, S. ja-
panica, and S. sessilifolia (Stemonaceae) are widely used in China




OH

stemotaline (1)

stemanthrene C (2)

and Japan for their insecticide and antitussive activities [10].
Most of the previous research related to the chemical constitu-
ents in Stemona species has been limited to the structures of a
class of polycyclic complex alkaloids [11,12]. In this paper, we
describe the isolation of two inhibitors of NO production from
S. javanica and their inhibitory mechanisms.

Screening of NO production inhibitory activity for our tropical
plant extract library collected in Malaysia and Indonesia was car-
ried out at 50, 25, and 12.5pug/mL of each MeOH extract. The
methanol extract from the root of Stemona javanica collected at
Alas Purwo, Banyuwangi, Indonesia, exhibited NO production in-
hibitory activity in J774.1 cells stimulated by LPS. The inhibition
ratios at 100, 50, 25, and 12.5pg/mL were 76%, 63%, 49%, and
19%, respectively, although cell viability was above 95% at each
concentration. The methanol extract of S. javanica was parti-
tioned between Hz0 and hexane, chloroform, and then ethyl ace-
tate. The n-hexane- and chloroform-soluble fractions showed NO
production inhibitory activity of 60% and 40%, respectively, at
50 pg/mL. We used bioguided fractionation of the chloroform-
soluble fraction to identify stemofoline (1)[13] and stemanthrene
C(2)[14] (©Fig. 1) as inhibitors of NO production by comparing
their spectral data with that of the nonactive compound protoste-
motinine (3) [15]. Stemofoline (1) was one of the major Stemona
alkaloids, and stemanthrene C (2) was classified as a stilbenoid.
Stemofoline (1) and stemanthrene C(2) inhibited NO production
in adose-dependent manner, and they showed little effect on cell
viability (© Fig. 2A,B). The IC5p values in this assay were 16.4 and
18.3 pg/mL, respectively. To evaluate the compounds’ effect on
the expression of iNOS protein in J774.1 cells stimulated by LPS,
Western blotting analysis was performed. When the cells were
stimulated by LPS, iNOS protein in the cells was overexpressed
due to overproduction of NO. Stemofoline (1) decreased iNOS
protein expression dose-dependently, although stemanthrene C
(2) did not (© Fig. 3).

LPS stimulation in J774.1 cells induces iNOS overexpression, sub-
sequent to NO synthesis, resulting in physiological reactions such
as inflammation and mutagenesis [ 1]. We focused on DPPH radi-
cal scavenging activity to answer the question of whether the
isolated compounds were active as radical scavengers. Steman-
threne C (2) scavenged the DPPH radical dose-dependently, with
an ICsg value of 27.5 pg/mL. On the other hand, stemofoline (1)
had no activity against the DPPH radical even at 100pug/mL
(e Table 1).

Stemona alkaloids from Stemonaceae species have been classified
into eight groups [16]. Due to the interest in complex chemical
structures, there have been many reports on their structure elu-
cidation, total synthesis, and biological activities [11]. Stemofo-
line (1), possessing a rigid pentacyclic core and a pendant conju-
gated butenolide, has been isolated from stems and leaves of the
Stemona species, and its insecticidal and antifeedant activities
have been reported [17].
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Fig.1 Structures of stemofoline (1) and steman-
threne C (2) as inhibitors of NO production.
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Fig.2 MO production ratio in]774.1 cells stimulated with LPS. Panel A
stemofoline; panel B stemanthrene C. The assays were performed in tripli-
cate. Error bars represent SD.
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Table 1 PPH radical scavenging activity of 1 and 2 at different concentrations.

Compounds (ug/mL) Radical scavenging ratio (%)

Stemanthrene C (2) Stemofoline (1)
100 80 15
50 70 12
25 55 10
125 30 8

From Stemona species, stilbenoids such as pinosylvin, stilboste-
mins, and stemofurans, which show biological activities such as
antifungal activity [ 14] and inhibition of leukotriene biosynthesis
[18], have been isolated together with Stemona alkaloids. Howev-
er, no activity of stemanthrenes A-C, which possess a dihydro-
phenanthrene structure, has been reported. Resveratrol, one of
the major stilbenoids, showed NO production inhibition by
suppression of iNOS expression [19], but stemanthrene C (2)
showed NO production inhibitory activity by scavenging radicals.
This is the first report of the NO production inhibitory activity of
1and 2.

In summary, from a bioguided fractionation assay on NO produc
tion inhibition, two active compounds were isolated from the
roots of S. javanica. Stemofoline (1), one of the major Stemona
alkaloids, suppressed iNOS expression stimulated by LPS, result-
ing in the inhibition of NO production, but it was not able to scav-
enge radicals. On the other hand, stemanthrene C(2), a stilbenoid
from Stemona, decreased NO production in J774.1 cells stimu-
lated by LPS, but the mode of action of 2 was not to suppress iNOS
expression but to scavenge radicals.

Materials and Methods

v

The roots of Stemona javanica were collected at Alas Purwo, Ba-
nyuwangi, Indonesia, in 2006. The botanical identification was
made by Ms. Sri Wuryanti, Purwodadi Botanical Garden, Indone-
sia. Avoucher specimen (no. AP070912) has been deposited in the
herbarium at Purwodadi Botanical Garden, Pasuruan, Indonesia.

Supporting information

Detailed protocols for extraction and isolation, for the NO produc
tion assay using the J774.1 cell line, for cell viability measure-
ment, for Western blotting, and for the DPPH radical assay are
available as Supporting Information.

Acknowledgements

v

This work was supported by a Grant-in-Aid for Scientific Re-
search from the Ministry of Education, Culture, Sports, Science,
and Technology of Japan and by a grant from The Open Research
Center Project at Hoshi University.

References

1 Aktan E iNOS-mediated nitric oxide production and its regulation. Life
Sci 2004; 75: 639-653

2 Palmer RM, Ferrige AG, Moncada S. Nitric oxide release accounts for the
biological activity of endothelium-derived relaxing factor. Nature
1987; 327: 524-526

3 Radomski MW, Palmer RM, Moncada S. The anti-aggregating properties
of vascular endothelium: interactions between prostacyclin and nitric
oxide. Br] Pharmacol 1987; 92: 639-646

Hosoya Tetal. Inhibitors of Nitric...  Planta Med 2011, 77: 256-258

4 Garthwaite J. Glutamate, nitric oxide and cell-cell signalling in the ner-
vous system. Trends Neurosci 1991; 14: 60-67
5 Stichtenoth DO, Frolich JC. Nitric oxide and inflammatory joint diseases.
Br] Rheumatol 1998; 37: 246-257
6 lalenti A, Moncada S, Di Rosa M. Modulation of acute inflammation by
endogenous nitric oxide. Eur | Pharmacol 1992; 211: 177-182
7 Moncada S, Palmer RM, Higgs EA. Nitric oxide: physiology, pathophysi-
ology, and pharmacology. Pharmacol Rev 1991; 43: 109-142
8 Komatsu W, Ishihara K, Murata M, Saito H, Shinohara K. Docosahexae-
noic acid suppresses nitric oxide production and inducible nitric oxide
synthase expression in interferon-gamma plus lipopolysaccharide-
stimulated murine macrophages by inhibiting the oxidative stress.
Free Radic Biol Med 2003; 15: 1006-1016
9 Kim HK, Cheon BS, Kim YH, Kim SY, Kim HP. Effects of naturally occur-
ring flavonoids on nitric oxide production in the macrophage cell line
RAW264.7 and their structure-activity relationships. Biochem Phar-
macol 1999; 58: 759-765
10 ChungHS, Hon PM, Lin G, But PP, Dong H. Antitussive activity of Stemona
alkaloids from Stemona tuberosa. Planta Med 2003; 69: 914-920
11 Pilli RA, Ferreira de Oliveira MC. Recent progress in the chemistry of the
Stemona alkaloids. Nat Prod Rep 2000; 17: 117-127
12 Greger H. Structural relationships, distribution and biological activities
of Stemona alkaloids. Planta Med 2006; 72: 99-113
13 Seger C Mereiter K, Kaltenegger E, Pacher T, Greger H, Hofer O. Two pyr-
rolo[1,2-ajazepine type alkaloids from Stemona collinsae Craib: struc-
ture elucidations, relationship to asparagamine A, and a new bioge-
netic concept of their formation. Chem Biodivers 2004; 1: 265-279
14 Kostecki K, Engelmeier D, Pacher T, Hofer O, Vajrodaya S, Greger H. Dihy-
drophenanthrenes and other antifungal stilbenoids from Stemona cf.
pierrei. Phytochemistry 2004; 65: 99-106
15 Cong X, Zhao H, Guillaume D, Xu G, Lu Y, Zheng Q. Crystal structure and
NMR analysis of the alkaloid protostemotinine. Phytochemistry 1995;
40: 615-617
16 Pilli RA, Rosso GB, Ferreira de Oliveira MC. The alkaloids, Vol 62. New
York: Elsevier; 2005: 77-173
17 Brem B, Seger C, Pacher T, Hofer O, Vajrodaya S, Greger H. Feeding deter-
rence and contact toxicity of Stemona alkaloids-a source of potent nat-
ural insecticides. | Agric Food Chem 2002; 50: 6383-6388
18 Adams M, Pacher T, Greger H, Bauer R. Inhibition of leukotriene biosyn-
thesis by stilbenoids from Stemona species. | Nat Prod 2005; 68: 83-85
19 Tsai SH, Lin-Shiau SY, Lin JK. Suppression of nitric oxide synthase and
the down-regulation of the activation of NFkappaB in macrophages
by resveratrol. Br] Pharmacol 1999; 126: 673-680

received May 1, 2010
revised July 22, 2010
accepted September1, 2010
Bibliography

DOl http:(/dx.doi.org/10.1055/5-0030-1250383
Published online October 1, 2010

Planta Med 2011, 77: 256-258

© Georg Thieme Verlag KG Stuttgart - New York -
IS5N 0032-0943

Correspondence

Prof. Dr. Hiroshi Morita
Department of Pharmacognosy
Faculty of Pharmaceutical Sciences
Hoshi University

Shinagawa

Tokyo 142-8501

Japan

Phone: + 81354985778

Fax: + 81354985778
moritah@hoshi.acjp




Inhibitors of Nitric Oxide Production from Stemona javanica

ORIGINALITY REPORT

/. A, 6o Os

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
www.mdpi.com 2
Internet Source 96
Quirino, I. E. P., M. B. H. Carneiro, V. N. 1 o
0

Cardoso, R. das Gracas Carvalho dos Santos,
L. Q. Vieira, J. A. Fiuza, J. I. Alvarez-Leite, S. de
Vasconcelos Generoso, and M. |. T. D. Correia.
"Arginine Supplementation Induces Arginase
Activity and Inhibits TNF- Synthesis in Mice
Spleen Macrophages After Intestinal
Obstruction", Journal of Parenteral and
Enteral Nutrition, 2014.

Publication

Limtrakul, P.. "Effect of Stemona curtisii root 1 o
extract on P-glycoprotein and MRP-1 function ’
in multidrug-resistant cancer cells",

Phytomedicine, 20070627

Publication

Shu-Ying Chen. "Role Of Nitric Oxide On 1 o
Pressor Mechanisms Within The Dorsomedial °
And Rostral Ventrolateral Medulla In
Anaesthetized Cats", Clinical and



Experimental Pharmacology and Physiology,
3/5/2001

Publication

c

medvetande.dk

Internet Source

(K

thieme-connect.com

Internet Source

T

=

Sheng-Zhuo Huang, Fan-Dong Kong, Qing-Yun
Ma, Zhi-Kai Guo, Li-Man Zhou, Qi Wang, Hao-
Fu Dai, You-Xing Zhao. " Nematicidal Alkaloids
from ", Journal of Natural Products, 2016

Publication

T

W Komatsu. "Docosahexaenoic acid
suppresses nitric oxide production and
inducible nitric oxide synthase expression in
interferon-y plus lipopolysaccharide-
stimulated murine macrophages by inhibiting
the oxidative stress", Free Radical Biology and
Medicine, 2003

Publication

<1%

Exclude quotes Off Exclude matches Off

Exclude bibliography On



Inhibitors of Nitric Oxide Production from Stemona javanica

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3




