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ABSTRACT

Acute asthma is the most common diagnosis in children admitted to
hospitals. Among the many genetic variations associated with asthma and
asthma phenotypes linked to chromosome 11q13, CC16 is a candidate gene
for involvement in the inherited predisposition to asthma. CC16 is the most
abundant protein secreted into the airway and it diffuses passively into the
serum where it mirrors changes occurring in the lung. It functions as an
anti-inflammatory and immunomodulatory agent where it inhibits
neutrophil and monocyte chemotaxis, phospholipaseA, and IFNy. It has
been proposed as a marker for respiratory epithelial injury, non small cell
carcinoma and renal tubular dysfunction. CC16 gene has a functional
promoter region polymorphism (A38G). The CC16 38A allele is associated
with decreased CC16 plasma levels and increased incidence of asthma.
This study is an attempt to assess the genetic association of the variants of
the CC16 gene in relation to asthma in an Egyptian pediatric population.
Forty four asthmatic children (26 males and 18 females), aged 4.5-14 years
(mean age 7.73+2.86 years), with mild to severe persistent asthma were
chosen. Also 21 age and sex matched children were enrolled as controls.
The blood eosinophilic counts, total serum IgE levels, PEFR and were
determined for all subjects. Genotyping of exonl of CC16 gene was done
using RFLP-PCR technique. CC16 A38G SNP did not show significant
difference in pediatric asthmatic patients compared to the control group.
Furthermore, no differences were found in these genotypes as regards
atopy, atopy-related phenotypes, IgE level and blood eosinophilic count.
However, significantly lower PEFR was found in the AA genotype
compared to AG and GG genotypes. These findings may suggest that CC16
A38G polymorphism does not have disease susceptibility potential, but
may be related to the severity of the disease.
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Introduction 1

INTRODUCTION

Asthma is a chronic inflammatory disease of the airways,
characterized by airway hyperreactivity, mucous hypersecretion, and
airflow obstruction. It is the third leading cause of hospitalization
among persons under 18 years of age in the United States, exceeded
only by pneumonia and injuries (Health Statistics Center, 2006).
Despite recent advances, the genetic regulation of asthma
pathogenesis is still largely unknown. Gene expression profiling
techniques are well suited to study complex diseases and hold
substantial promise for identifying novel genes and pathways in
asthma; however, relatively few studies have been completed in
human asthma (Hansel and Diette, 2007).

Asthma is unlikely to be a single disease but rather a series of
complex, overlapping individual diseases or phenotypes, each defined
by its unique interaction between genetic and environmental factors.
These conditions include syndromes characterized by allergens-
exacerbated, nonallergic, and aspirin- exacerbated factors along with
syndromes Dbest distinguished by their pathologic findings
(eosinophilic, neutrophilic, pauci-granulocytic), response to therapy
(corticosteroid resistant), and natural history (remodeling prone).
Additional phenotypes will almost certainly be identified as advances

in genetics and other profiling methods are made and will be
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accompanied by availability of clear biomarkers for distinguishing
among them (Borish and Culp, 2008).

Clara cell protein (CC16) is a 15.8-kDa protein secreted all
along the tracheobronchial tree and especially in the terminal
bronchioles where Clara cells are localized. Even though the exact in
vivo function of CC16 remains to be clarified, evidence is
accumulating that CC16 plays an important protective role in the
respiratory tract against oxidative stress and inflammatory response.
CC16, however, presents also a major interest as a peripheral lung
marker for assessing the cellular integrity or the permeability of the
lung epithelium. The serum concentration of the CC16 are decreased
in subjects with chronic lung damage caused by tobacco smoke and
other air pollutants as a consequence of the destruction of Clara cells.
Asthmatic patients have lower circulating levels than those without
asthma (Shijubo et al., 1999a). By contrast, serum CC16 increases in
acute or chronic lung disorders characterized by increased airways
permeability. Although the clinical significance of these early
epithelial changes detected by serum CC16 remains to be determined,
these results clearly show that the assay in serum of lung secretory
proteins such as CC16 represents a new noninvasive approach to

evaluate the integrity of the respiratory tract (Broeckaert et al., 2000).

The gene for CC16, located on chromosome 11q13, is a

candidate for involvement in an inherited predisposition to asthma
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because of its chromosomal location, the role of the CC16 protein in
controlling airway inflammation, and differences in levels of the
protein between asthmatics and healthy controls. A single-nucleotide
polymorphism (SNP) in the CC16 gene (A38G) is described (Laing et
al., 1998a; Ohchi et al., 2004). Functional genetic variants of CC16
that influence protein expression might therefore contribute to asthma
and asthma severity. Laing et al. (1998a), described an association of
the 38AA genotype with asthma and lower CC16 serum levels, while
the 38G allele was associated with a decreased risk of developing

childhood asthma.
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