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Pro-inflammatory effect ofArum maculatumlectin and role
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Abstract

Arummaculatum agglutinin(AMA) is a monocot lectin isolated from tubers ofArummaculatumL. (Araceae) which exhibits
different specificity towards oligo-mannosidic-type andN-acetyllactosaminic-type glycans. We have investigated the effect of
this lectin on the cells of the immune system. Models of neutrophil migration in vivo, neutrophil chemotaxis in vitro and
macrophage cultures were used to study the lectin inflammatory activity. When administered into rat peritoneal cavities, AMA
(80, 200 and 500�g/mL/cavity) induced significant and dose-dependent neutrophil migration. This effect was inhibited by
incubation with�-methyl-d-mannoside. A 83% depletion in the number of resident cells following peritoneal lavage did not
reduce the AMA-induced neutrophil migration, as compared to sham animals (not washed). However, pre-treatment with 3%
thioglycolate which increases the peritoneal macrophage population by 236%, enhanced the neutrophil migration induced by
AMA (200 �g/mL/cavity) (119%,p< 0.05). Reduction of peritoneal mast cell population by chronic treatment of cavities with
compound 48/80 did not modify AMA-induced neutrophil migration. The neutrophil chemotaxy assay in vitro shows that the
lectin (300�g/mL) induces neutrophil chemotaxy (368%p< 0.05) compared to RPMI. Finally, injection into peritoneal cavities of
supernatants from macrophage cultures obtained after stimulation with AMA (300�g/mL) enhanced neutrophil migration (110%
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p< 0.05). Summarizing, our data suggest thatA. maculatumagglutinin presents pro-inflammatory activity, inducing neutrophil
migration by two ways, one which is independent on resident cells and another one dependent on the presence of these cells.
© 2005 Published by Elsevier Ltd.
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1. Introduction

Lectins are (glyco) proteins of non-immune origin
that interact reversibly and specifically with carbohy-
drates (Peumans & Van Damme, 1995). These proteins
are widely distributed in nature such as in microorgan-
isms, viruses and animals serving to mediate a variety
of biological recognition events (Cavada et al., 1998;
Gabius & Gabius, 2002; Moreira, Ainouz, Oliveira, &
Cavada, 1991). In a recent review, our group reported
that plants lectins can diverge considerably in their bio-
logical activities in vitro and in vivo (Cavada, Barbosa,
Arruda, Grangeiro, & Barral Netto, 2001).

Inflammatory response is a complex phenomenon
that involves vascular and cellular events. In cellu-
lar events the lymphocyte recirculation depends on
the response to a cell surface signal (Cronstein &
Weisssman, 1993; Malik & Lo, 1996; McEver, 1992).
The interactions among macrophages, mast cells, lym-
phocytes, endothelial cells and neutrophils under in-
flammatory stimulus induce release of chemical me-
diators that are responsible for the development and
control of the inflammatory reaction. These media-
tors are cytokines, components of the complement sys-
tem, prostanoids and other cell chemoattractant fac-
tors (Rankin, Sylvester, Smith, Yoshimura, & Leonard,
1990; Ribeiro et al., 1997; Topley et al., 1996). It is
known that neutrophil infiltration into inflamed tissues
is an important cellular event for host defense and in-
volves a sequential chain of complex events comprising
spatial and temporal expression of adhesion molecules,
both in leucocytes and in endothelial cell membranes
(Cronstein & Weisssman, 1993; Malik & Lo, 1996;
McEver, 1992). It has been described that plant lectins
are able to induce in vitro lymphocyte proliferation
with interferon� production (Barral-Netto et al., 1992),
mast cell histamine release (Gomes, Ferreira, Cavada,
Moreira, & Oliveira, 1994), nitric oxide production in
vivo and in vitro (Andrade et al., 1999) and apopto-
sis induction (Barbosa et al., 2001). Additionally, our
group has originally demonstrated that, depending on

the administration route used, plant lectins can exert
pro- or anti-inflammatory actions activating or inhibit-
ing neutrophil migration via interaction between the
lectin domain of exogenous lectins with carbohydrate
residues present in the inflammatory cell membranes
(Alencar et al., 1999, 2003, 2004, 2005; Assreuy et al.,
1997, 1999; Cavada et al., 2001). These effects were
also shown to occur by an indirect mechanism, de-
pendent on macrophage activation by lectins possibly
releasing neutrophil chemoattractant factors (Alencar
et al., 2003, 2005).

Thus, the aim of the present work was to investi-
gate the effect of a monocot lectin fromArum mac-
ulatum(AMA) tuber on the neutrophil migration and
the possible involvement of resident cells in the lectin
mechanism of action.

2. Materials and methods

2.1. Animals

Male and female Wistar rats (150–200 g body
weight) obtained from our own animal facilities were
housed (n= 5 per group) in a temperature-controlled
room and received water and food ad libitum. The ex-
perimental protocol was in accordance to the guide-
lines approved by the Council of American Psycho-
logical Society (1980) for the use of experimental
animals.

2.2. Lectin

A. maculatumagglutinin (AMA) is a lectin that ex-
hibits different specificity towards oligomannosidic-
type andN-acetyllactosaminic-glycans (Allen, 1995;
Van Damme et al., 1995). It was obtained from tubers
of A. maculatumL. (Araceae) and purified by affinity
chromatography on a column of asialofetuin immobi-
lized on Sepharose 4B according toVan Damme et al.
(1995).
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