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Abstract

Background and aim of work: Bronchial asthma has become a major public
health in the world. It affects more than 334 million people worldwide. The present
study was designed to evaluate the potential role of bradykinin antagonists (R-715;
Bl receptor antagonist and Icatibant; B2 receptor antagonist) and cannabinoid
agonists [Arachidonyl-2'-chloroethylamide (ACEA); CB1 receptor agonist and JWH-
133; CB2 receptor agonist] in treatment of allergic airway inflammation in
comparison to dexamethasone and montelukast.

Experimental approach: Sixty male guinea pigs were allocated into five
groups; Group (1): Non-sensitized non- treated, Group (2): Include OVA-sensitized
non-treated guinea pigs that were subdivided into the following subgroups: Group
(2a): OVA-sensitized saline-challenged non-treated, Group (2b): OVA-sensitized
OVA-challenged non-treated. Group (3): Sensitized OVA-challenged vehicle -treated
group. Group (4): which was further divided into the following subgroups: Group
(4a): OVA-sensitized OVA-challenged R-715-treated group. Group (4b): OVA-
sensitized OVA-challenged icatibant-treated: Group (4c): OVA-sensitized OVA-
challenged ACEA-treated. Group (4d): OVA-sensitized OVA-challenged JWH-133
treated. Group (5) was further divided into: Group (5a): OVA-sensitized OVA-
challenged dexamethasone treated, Group (5b): OVA-sensitized OVA-challenged
montelukast treated. Animals were subjected to (a) measurement of airway
hyperresponsiveness; (b) cytological (Total & Eosinophil cell counts) & biochemical
(albumin, IL-4 & IL-1p) analysis of bronchoalveolar lavage fluid; (¢c) measurement of
serum OVA-specific IgE level; (d) histopathological (HE & PAS) and immune-
histochemical (COX-2 & iNOS) analyses.

Results: The selective bradykinin-1 antagonist R-715 not icatibant (selective B2
antagonist) significantly inhibited airway hyperresponsiveness, significantly
decreased peribronchial leukocyte infiltration, goblet cell hyperplasia, COX-2 &
INOS expression, BAL fluid cell count (total and eosinophils), BAL fluid albumin
and cytokines ( IL-1p, IL-4) as well as serum OV A-specific IgE level. Attenuation of
all parameters was also observed with administration of the selective CB1 agonist
ACEA and the selective CB2 agonist JWH-133. The amelioration of airway
inflammatory response and the reduction of AHR induced by the tested drugs were
comparable with dexamethasone and montelukast.

Conclusion: the current findings revealed that selective bradykinin-1 antagonist
may have the therapeutic potential for the treatment of allergic airway inflammation.
Cannabinoids agonists also seem to be a promising strategy for a therapeutic
approach.

Keywords: asthma, bradykinin, cannabinoid, R-715, Icatibant, ACEA, JWH-133,

dexamethasone, montelukast, AHR, bronchoalveolar lavage, albumin, IL-1p, IL-
4, goblet cells, COX-2, iNOS.
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Introduction

Bronchial asthma has become a major public health in the world. It represents
a unique form of chronic airway inflammation characterized by reversible airway
obstruction and airway hyperreactivity (AHR) (Krieger et al., 2000).

The cellular response in allergic airway inflammation is controlled by an
abroad range of bioactive mediators, including amines, lipid derived mediators,
peptides, immunoglobulin E (IgE), cytokines, and chemokines. In asthma, Th2
plays a central role and controls the allergic response through the production of
cytokines such as interleukin (IL)-4, IL-5, and IL-13 (Wills-Karp, 1999).

One type of peptides is kinins, represented principally by bradykinin, and des-
Arg 9 —bradykinin. The leakage of plasma kininogens into the airways and the
release of tissue kallikrein from seromucous glands may be the mechanism for
kinins generation, since kininogens and kallikrein have been found in the airways
of allergic patients affected by asthma (Christiansen et al., 1992).

The actions of kinins are mediated by activation of two main bradykinin
receptor subtypes, B1 and B2, both of which are members of the seven
transmembrane G protein-coupled receptor family (Leeb-Lundberg et al., 2005).

The bradykinin B2 receptor is constitutively expressed, while the Bl
receptor normally absent in tissues — is highly induced under many
inflammatory conditions including experimental endotoxemia, rheumatoid
arthritis, hyperalgesia, diabetes and in a model of Sephadex beads-induced lung
inflammation in guinea-pigs (Couture et al., 2001).

The class of cannabinoids is known to act as immunomodulators, and their
potential use as therapeutic has been widely discussed. Cannabinoids have been
tested in several experimental models of autoimmune disorders such as multiple

sclerosis, rheumatoid arthritis, colitis and hepatitis and have been shown to
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protect the host from the pathogenesis through induction of multiple anti-
inflammatory pathways (Nagarkatti et al., 2009).

Cannabinoids as well as endocannabinoids bind specifically to G protein-
coupled receptors, CB1 and CB2 receptors. CB1 is thought to be mainly
expressed in central and peripheral nerve terminals and on a wide range of
tissues such as adipose tissue, liver, muscle, gastrointestinal tract, and pancreas
(Bouaboula et al., 1993).

CB2 receptor is considered to be restricted to immune-related organs or
tissues such as the tonsils, spleen, thymus, and bone marrow with particular high

expression levels on B cells and natural Killer cells (Howlett, 2002).

Aim of the work:

The present study is designed to evaluate the potential role of bradykinin

antagonists (R-715; B receptor antagonist and Icatibant; B, receptor antagonist) and
cannabinoid agonists [Arachidonyl-2'-chloroethylamide (ACEA); CBjp receptor

agonist and JWH-133; CB> receptor agonist] in treatment of allergic airway

inflammation.

Male guinea pigs are sensitized and challenged by ovalbumin. Dexamethasone
and montelukast are used as standard drugs for comparison. Animals will be tested
for airway hyperresponsiveness, measurement of serum OVA-specific IgE, analysis
of bronchoalveolar lavage fluid for total and differential leucocytic counts; cytokines
(IL-1B & IL-4) and albumin. After end of experiments lung tissues excised from
animals will be examined by light microscopy after staining with haematoxylin and
eosin (H&E) and Periodic acid Schiff (PAS). Pathological specimens will be further
examined by immuno-histochemical methods to detect inducible nitric oxide synthase
and COX2.
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