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Introduction

INTRODUCTION

ronchial asthma is a chronic disorder of the airways that is

characterized by reversible airflow obstruction, airway
inflammation, persistent airway hyperreactivity and airway
remodeling (Buc et al., 2009).

The etiology of asthma is complex and multifactorial.
Although profound insights have been made into the
pathophysiology of asthma, the exact mechanism inducing and
regulating the disease is not fully understood. According to
Woodruff et al., asthma can be divided into at least two distinct
molecular phenotypes defined by the degree of Th2
inflammation into intrinsic and extrinsic asthma (Woodruff et
al., 2009).

The prevalence of asthma has increased significantly
since the 1970s, to reach up to 300 million worldwide affected
people in 2010. In 2009, asthma caused 250,000 deaths
globally. Despite this, with proper control of asthma with step
down therapy, prognosis is generally good (Lemanske &
Busse, 2010).

Naturally occurring CD4+CD25+ Tregs (nTregs) are
thymic-derived. A second population of CD4+CD25+ Tregs
can be induced in vitro and in vivo through antigen stimulation.
Both subsets appear to regulate immune responses through the
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production of IL-10 and transforming growth factor (TGF)-beta
( Hawrylowicz & O'Garra, 2005 ; Buckner 2010). These cells
have the potential to protect against the development of allergic
disease and asthma, in particular (Fontenot et al., 2003; Akdis
et al., 2005).

The discovery that many cells express vitamin D
receptors and the recognition of widespread vitamin D
insufficiency has stimulated interest in the potentially beneficial
effects of vitamin D in nonskeletal conditions. The disorders in
which vitamin D may play a role include cancer, infection,
cardiovascular disease, schizophrenia, and immune-mediated
diseases such as multiple sclerosis, insulin-dependent diabetes,
and asthma (Holick, 2007).

Several laboratories have described the capacity of
vitamin D to promote regulatory T cells (Tregs). Tregs play an
important role in the control of the immune response and inhibit
Th2 responses, as well as airway inflammation and airway
hyper-responsiveness, which may be the key to the potential
role of vitamin D in asthma. Vitamin D also acts directly on T
cells to promote an IL-10-secreting Treg phenotype either alone
or in concert with glucocorticoids (Urry et al., 2009).




Aim of the Work

Aim of the work

The aim of this study is to determine the frequency of T
regulatory cells as well as serum 250H vitamin D levels in
patients with atopic asthma and to determine whether there is a
correlation between both parameters and their effect on clinical

impact of the disease.
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Chapter |
BRONCHIAL ASTHMA

Introduction:

Asthma is a chronic inflammatory disease of the airways
associated with airway hyper responsiveness (AHR), coupled
with wheezing, breathlessness, chest tightening and coughing.
Characteristically, the obstruction of the airways is reversible,
either spontaneously or with treatment (Barrett and Austen,
2009).

There is a strong genetic association with atopy, the
predisposition to produce IgE antibodies to environmental
allergens. Major cellular components driving asthmatic
reactions include mast cells, eosinophils, and T cells, with a
prominent role for CD4+ Th2 cells. More recently, roles for
basophils, induced natural Killer T cells (INKT cells), Th17
cells, and a number of soluble mediators, including thymus
stimulating lipoproteins (TSLP), IL-25 and IL-33, have also
been proposed (Barrett and Austen, 2009).

Although asthma is a chronic obstructive condition, it is
not considered as a part of chronic obstructive pulmonary
disease as this term refers specifically to combinations of
disease that are irreversible such as bronchiectasis, chronic
bronchitis, and emphysema (Timothy et al., 2009).
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Epidemioloqy:

Asthma is a serious global health problem. People of all
ages throughout the world are affected by this chronic airway
disorder that when uncontrolled, can place severe limits on
daily life and is sometimes fatal. The prevalence of asthma is
Increasing in most countries, especially among children. The
burden of asthma is experienced not only in terms of healthcare
costs but also as lost productivity and reduced participation in
family life (Bateman et al., 2008).

The prevalence of asthma has increased significantly
since the 1970s. In 2009, 300 million people were affected
worldwide. In 2009 asthma caused 250,000 deaths globally
(Liard et al., 2009).

Immunopathogenesis:

A variable degree of broncho obstruction based on AHR
and allergen-dependent mast cell degranulation together with
chronic airway eosinophilia, increased mucus production, and
airway remodeling sketches the typical pathologic picture of

allergic bronchial asthma (Bousquet et al., 2000).

This complex phenotype is believed to arise from
manifold interactions of infiltrating immune cells with
structural cells of the airways. These processes comprise a

plethora of cells such as T cells, B cells, mast cells, and
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macrophages on the one hand and smooth muscle cells,
fibroblasts, and airway epithelial cells on the other hand
(Wegmann, 2009).

Under physiological circumstances, the epithelium forms
a highly regulated and almost impermeable barrier through the
formation of tight junctions. The epithelial cell layer acts as a
molecular sieve that excludes inhaled antigens and pathogens.
However, some antigens can be recognized by cells of the
immune system and induce an immune response. Mucosal
dendritic cells (DCs) are extremely efficient sentinels in the
defense against antigen challenge. They are strategically
positioned within the epithelium in the basolateral space,
separated from the inhaled air only by the epithelium tight
junction barrier. However, DCs extend their processes between
epithelial cells directly into the airway lumen. This “periscope”
function provides a mechanism for continuous immune
surveillance of the airway luminal surface (Jahnsen et al.,
2006), Figure 1 (Hammad and Lambrecht, 2008).




