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Abstract

\/

The antiallergic effect of mangiferin isolated from the rhizome of
Anemarrhena asphodeloides Bunge (family Liliaceae) was mea-
sured in vitro and in vivo. Orally and intraperitoneally adminis-
tered mangiferin potently inhibited passive cutaneous anaphy-
laxis (PCA) reaction induced by IgE-antigen complex as well as
pruritus induced by compound 48/80 in mice. Mangiferin also in-
hibited the expression of the proinflammatory cytokine TNF-a
and the IgE-switching cytokine IL-4 as well as transcription factor
NF-«B activation in RBL-2H3 cells stimulated by IgE-antigen com-
plex. These findings suggest that mangiferin may improve PCA
reaction and pruritus.
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AA: Anemarrhena asphodeloides
DNP-HSA: dinitrophenol-human serum albumin
ICR: institute of cancer research

IL: interleukin

PCA: passive cutaneous anaphylaxis

RBL: rat basophilic leukemia

TNF: tumor necrosis factor
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Allergies, such as asthma, rhinitis, and atopic dermatitis, are now
the most prevalent and rapidly increasing chronic health prob-
lem in industrialized countries [1]. Mast cells and basophils are
well known as critical participants in various biological pro-
cesses, including allergic diseases [2]. These cells express on their
surface membrane receptors with high affinity and specificity for
IgE. The interaction of multivalent antigens with surface-bound
IgE initiates a series of biochemical events that culminate in the
release of histamine and the production of proinflammatory cy-
tokines, which are stored within the cells’ numerous cytoplasmic
granules, and cause allergic reactions such as anaphylaxis, in-
flammation, and pruritus.

Anemarrhena asphodeloides Bunge (AA, family Liliaceae), which
primarily contains mangiferin and timosaponins as the main
constituents [3,4], has been used as an antioxidant, analgesic,
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anti-inflammatory, antiallergic, antidiabetic, and memory-en-
hancing agent in traditional medicine in China, Japan, and Korea
[5-10]. In the preliminary experiment, AA inhibited passive cuta-
neous anaphylaxis (PCA) reaction induced by IgE-antigen com-
plex in mice. Therefore, mangiferin (© Fig. 1) was isolated by ac-
tive component-guided fractionation and its antiallergic effects
in mice were investigated.
The inhibitory activity of five components isolated from the
MeOH extract of AA against PCA reaction induced by IgE-antigen
complex was measured. The most active component was deter-
mined to be mangiferin (purity >95%) through comparison of
spectroscopic data with that of previously reported literature
[3]. Orally and intraperitoneally administered mangiferin at a
dose of 20 mg/kg potently inhibited PCA reaction (© Fig. 2). Or-
ally administered mangiferin at a dose of 50 mg/kg was found to
inhibit PCA reaction by 54.9% of the control group, comparable to
the effects of azelastine at a dose of 10 mg/kg (63.5%). Orally and
intraperitoneally administered mangiferin also potently inhib-
ited compound 48/80-induced pruritic reaction. Particularly, or-
ally administered mangiferin at a dose of 50 mg/kg was found to
inhibit the pruritic reaction by 43.0% of the control group, having
activity weaker than that of azelastine at a dose of 10 mg/kg
(62.2%).
When the effect of mangiferin on cytokine mRNA expression in
RBL-2H3 cells induced by IgE-antigen complex was investigated
by using reverse transcription-polymerase chain reaction
(RT-PCR) analysis, mangiferin at a dose of 100uM inhibited
mRNA expression of IL-4 and TNF-a by 62.8% and 52.1%, respec-
tively (©Fig.3). However, mangiferin at a concentration of
200 uM did not show cytotoxicity against RBL-2H3 cells. When
its effect on cytokine production in RBL-2H3 cells induced by
IgE-antigen complex was investigated by ELISA, mangiferin at a
dose of 100uM also inhibited IL-4 and TNF-a production by
73.9% and 38.6%, respectively. Mangiferin also inhibited the acti-
vation of transcription factor NF-xB in RBL-2H3 cells induced by
IgE-antigen complex.
Antihistamine agents such as azelastine and steroids such as be-
tamethasone valerate are representative antiallergic drugs [11,
12]. Azelastine is an H1-receptor antagonist that also decreases
mediator release from mast cells and basophils, while betameth-
asone valerate is a potent corticosteroid. Both of these agents
have side effects. Therefore, new agents for clinical use have been
developed from traditional Chinese medicines [13]. Mangiferin
isolated from AA inhibited the proinflammatory cytokine TNF-a,
as previously reported [14], as well as the IgE-switching cytokine
IL-4. Mangiferin also inhibited proinflammatory cytokine-regu-
lating transcription factor NF-kB activation in RBL-2H3 cells in-
duced by IgE-antigen complex, as previously reported [10,14].
In addition, mangiferin inhibited PCA reaction induced by IgE-
antigen complex, as previously reported [7,8], as well as com-
pound 48/80-induced scratching behavior. These results suggest
that the anti-scratching behavioral effect of mangiferin may be
due to the inhibition of IL-4 expression.
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Fig.2 Inhibitory effect of mangiferin and azelastine on PCA reaction in-

duced by IgE-antigen complex in mice (A) and pruritus induced by com-
pound 48/80 (B). PCA reaction in mice was induced by the intradermal in-
jection of anti-DNP-HSA. Tested agents were orally or intraperitoneally ad-
ministered 60 min prior to challenge with DNP-HSA antigen. The amounts
of extravasated Evans blue from the dorsal skin (1 x 1 cm) of the control
group (Co) stimulated with IgE-antigen complex and of the vehicle-treated
group (No) were 25.3 +3.1 ug and 11.2 £ 1.9 ug, respectively. The fre-
quency of scratching behavior, recorded over 1 h, of the normal control
(No, treated with saline alone) and of the control group (Co, treated with
compound 48/80) was 3 + 1 and 232 + 23, respectively. Inhibition values
indicate the mean £ SD (n = 5). # Significantly different compared with nor-
mal group (p <0.05). * Significantly different compared with control group
(p<0.05).

Based on these findings, mangiferin may improve IgE-mediated
type I allergic reactions and inhibit allergic cytokine biosynthesis
of mast cells and basophils via the regulation of transcription fac-
tor NF-kB activation.

Materials and Methods

v

Dinitrophenol-human serum albumin (DNP-HSA), histamine,
and compound 48/80 were purchased from Sigma. Azelastine
(purity >98%) was purchased from Enzo Life Sciences. RNeasy
Minikit was purchased from Qiagen.

RBL-2H3 cells were prepared by the method of Choo et al. [15].
Briefly, the previously cultured RBL-2H3 cells (5 x 10° cells) were
treated with 0.5 pg/mL of mouse monoclonal IgE for sensitization
of cells. The cells (1.8 mL) were exposed to 0.2 mL of test agents
for 20 min (for RT-PCR), 1h (for immunoblot), or 4h [for en-
zyme-linked immunoassay (ELISA)], followed by treatment with
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Fig.3 Effect of mangiferin on some cytokine mRNA and protein expres-
sion levels of RBL-2H3 cells induced by IgE. RBL-2H3 cells (5 x 10° cells) were
treated with 0.5 pg/mL of mouse monoclonal IgE and then exposed to

0.2 mL of agent (C: vehicle alone; M20: 20 uM mangiferin; M100: 100 pM
mangiferin; D10: 10 uM dexamethasone) for 20 min (for RT-PCR) or 4 h (for
ELISA), followed by treatment with 0.2 mL DNP-HSA (1 pg/mL) for 40 min
(mRNA expression) or 4 h (protein expression) at 37 °C. Finally, RT-PCR for
114, TNF-a, and GAPDH (A); ELISA for IL-4 and TNF-ar (B); and immunoblot
for NF«B (pp65 and p65) (C) were performed. The normal group (N) was
treated with vehicle alone instead of agent and IgE-antigen complex. Values
represent the mean + SD for triplicate experiments. * Significantly different
compared with normal group (p <0.05). * Significantly different compared
with control group (p <0.05).

0.2 mL DNP-HSA (1 pg/mL) for 40 min at 37 °C. Total RNA was ex-
tracted by using the RNeasy Minikit, and then RT-PCR for IL-4,
TNF-a, and GAPDH was performed. The immunoblot for NF-kB
(pp65 and p65) was performed according to the method of Lee
et al. [16]. The supernatant (50 uL) was transferred into 96-well
(ELISA) plates, and then IL-4 and TNF-a concentrations were de-
termined using commercial ELISA kits (Pierce Biotechnology).
The cytotoxicity of mangiferin against RBL-2H3 cells was assayed
by the SRB method [17].

The male ICR and BALB/c mice (5 weeks old, 20-25 g) were sup-
plied by Orient Experimental Animal Breeding Center. All ani-
mals were housed in wire cages at 20-22 °C and 50 + 10% humid-
ity, fed standard laboratory chow (Orient Experimental Animal
Breeding Center), and allowed water ad libitum. All procedures
relating to animals and their care conformed to the international
guidelines Principles of Laboratory Animal Care (NIH publication
no. 85-23, revised 1985).

PCA reaction induced by IgE-antigen complex and pruritus in-
duced by compound 48/80 were measured according to the pre-
vious method of Choo et al. [15].



All data were expressed as the mean + standard deviation, and
statistical significance was analyzed by one-way ANOVA followed
by the Student-Newman-Keuls test.

Supporting information

Descriptions of the isolation of mangiferin from AA and of the as-
say of scratching behavior frequency are available as Supporting
Information.

References
1 Wauthrich B. Epidemiology of the allergic diseases: are they really on
the increase? Int Arch Allergy Appl Immunol 1989; 90 (Suppl. 1): 3-10
2 Stevens RL, Austen KF. Recent advances in the cellular and molecular
biology of mast cells. Immunol Today 1989; 10: 381-386
3 Aritomi M, Kawasaki T. A new xanthane C-lycoside, position isomer of
mangiferin, from Anemarrhena asphodeloides Bunge. Teterahderon
Lett 1969; 12: 941-944
4 Dong JX, Han GY. A new active steroidal saponin from Anemarrhena as-
phodeloides. Planta Med 1991; 57: 460-462
5 Dar A, Faizi S, Naqvi S, Roome T, Zikr-ur-Rehman S, Ali M, Firdous S, Moin
ST. Analgesic and antioxidant activity of mangiferin and its derivatives:
the structure activity relationship. Biol Pharm Bull 2005; 28: 596-600
6 Bhatia HS, Candelario-Jalil E, de Oliveira AC, Olajide OA, Martinez-Sdan-
chez G, Fiebich BL. Mangiferin inhibits cyclooxygenase-2 expression
and prostaglandin E2 production in activated rat microglial cells. Arch
Biochem Biophys 2008; 477: 253-258
7 Rivera DG, Balmaseda IH, Leon AA, Herndndez BC, Montiel LM, Garrido
GG, Cuzzocrea S, Herndndez RD. Anti-allergic properties of Mangifera
indica L. extract (Vimang) and contribution of its glucosylxanthone
mangiferin. ] Pharm Pharmacol 2006; 58: 385-392
8 Garcia D, Escalante M, Delgado R, Ubeira FM, Leiro J. Anthelminthic and
antiallergic activities of Mangifera indica L. stem bark components vi-
mang and mangiferin. Phytother Res 2003; 17: 1203-1208
9 Takahashi M, Konno C, Hikino H. Isolation and hypoglycemic activity of
anemarans A, B, C and D, glycans of Anemarrhena asphodeloides rhi-
zomes, 1. Planta Med 1985; 51: 100-102
10 Jung K, Lee B, Han SJ, Ryu JH, Kim DH. Mangiferin ameliorates scopola-
mine-induced learning deficits in mice. Biol Pharm Bull 2009; 32: 242~
246
11 Simons FER. The antiallergic effects of antihistamines. ] Allergy Clin Im-
munol 1992; 90: 705-715
12 Schafer-Korting M, Schmid MH, Korting HC. Topical glucocorticoids with
improved risk-benefit ratio. Rationale of a new concept. Drug Saf 1996;
14: 375-385
13 Bielory L. Complementary and alternative interventions in asthma, al-
lergy, and immunology. Ann Allergy Asthma Immunol 2004; 93
(Suppl. 1): S45-S54
14 Leiro J, Garcia D, Arranz JA, Delgado R, Sanmartin ML, Orallo F. An Ana-
cardiaceae preparation reduces the expression of inflammation-re-
lated genes in murine macrophages. Int Immunopharmacol 2004; 4:
991-1003
15 Choo MK, Park EK, Han MJ, Kim DH. Antiallergic activity of ginseng and
its ginsenosides. Planta Med 2003; 69: 518-522
16 Lee HS, Han SY, Bae EA, Huh CS, Ahn YT, Lee JH, Kim DH. Lactic acid bac-
teria inhibit proinflammatory cytokine expression and bacterial glyco-
saminoglycan degradation activity in dextran sulfate sodium-induced
colitic mice. Int Immunopharmacol 2008; 8: 574-580
17 Gu B, DeAngelis LM. Enhanced cytotoxicity of bioreductive antitumor
agents with dimethyl fumarate in human glioblastoma cells. Anti-
cancer Drugs 2005; 16: 167-174

Letter

received  February 18,2009
revised April 24, 2009
accepted  April 28, 2009

Bibliography

DOl 10.1055/s-0029-1185773

Published online June 16, 2009

Planta Med 2009; 75: 1415-1417

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

Correspondence

Prof. Dr. Dong-Hyun Kim
College of Pharmacy
Kyung-Hee University

1 Hoegi

Dongdaemun-ku

Seoul 130-701

Korea

Fax: +8229575030
dhkim@khu.ac.kr

Lee B et al. Mangiferin Inhibits Passive... Planta Med 2009; 75: 1415-1417




Copyright of PlantaMedicais the property of Georg Thieme Verlag Stuttgart and its content
may not be copied or emailed to multiple sites or posted to alistserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.



