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Assessment of IL17 Producing Neutrophiles in 

Bronchial Asthma Patients with Fungal Allergy 

ABSTRACT 

Prof. Dr. Mohmmed Kamel Sabry; Dr. Nermine Abd Elnour 

Melek; Dr. Eman El Sayed Ahmed; Hazem Ezzat Abd Elbadie 
Faculty of Medicine – Ain Shams University 

Introduction: Asthma is a heterogeneous chronic inflammatory 

respiratory disease characterized by overproduction of mucus and 

airway-wall remodeling that leads to bronchial hyperactivity and 

airway obstruction. Allergens and some pathogens have been 

implicated in the worsening of asthma, For many years, allergic 

asthma has been considered a T helper 2 (TH2)-biased disease, 

characterized by eosinophil infiltration and the production of the 

cytokines interleukin (IL)-4, IL-5, and IL-13. Subjects and 

Methods. This study was conducted on 40 asthmatic patients and 20 

healthy control subjects. Patients were selected from the allergy and 

immunology outpatient clinic at Armed Forces Hospital, Alexandria 

during the period from November 20l4 to December 20l5, Results 

The present study comprised three groups, group l included l8 

asthmatics with positive skin prick test to fungi, group 2 included 22 

asthmatics with positive skin test to other allergens and the control 

group included 20 healthy volunteers. All groups were matched in 

age and sex. Conclusion.We identified a subpopulation of CD177% 

neutrophils in peripheral blood of allergic asthmatic patients and 

healthy controls with statistically significant difference between both 

groups being higher in asthmatics (especially those with mild and 

moderate asthma). Therefore, we can conclude that this cell 

population might be contributing during the initial phase asthmatic 

disease and/or during disease progression but its role has not yet been 

established. Also it is not possible to define any relation between this 

cell subpopulation and fungal allergy or severity of asthma. 

Key words: AA: Arachidonic acid; ABPA: Allergic bronchopulmonary 

aspergillosis; ABPM: Allergic bronchopulmonary mycosis.  
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Introduction 

Asthma is a heterogeneous chronic inflammatory 

respiratory disease characterized by overproduction of 

mucus and airway-wall remodeling that leads to bronchial 

hyperactivity and airway obstruction. Allergens and some 

pathogens have been implicated in the worsening of asthma 

(Murray, 2006). 

For many years, allergic asthma has been considered 

a T helper 2 (TH2)-biased disease, characterized by 

eosinophil infiltration and the production of the cytokines 

interleukin (IL)-4, IL-5, and IL-13 (Woodruff et al., 2009). 

A TH17-biased response has also been observed in patients 

that exhibit chronic inflammation (Pène et al., 2008) and 

particularly in those with severe asthma who respond 

poorly to steroids, where inflammatory cellular infiltration 

in the airway is primarily due to CD4+ TH17 cells and 

neutrophils (Al-Ramli et al., 2009; Green et al., 2002). 

It is known that IL-17 is increased in BAL fluid, 

sputum and blood from patients with asthma (Wong et al., 

2001). The role of IL-17 in asthma is an area of intense 

current investigation. As the role of IL-17 in neutrophil 

recruitment to the airways is well known (Fei et al., 2011), 

in the last years several studies found that the numbers of 

neutrophils in the sputum (Green et al., 2002), 

bronchoalveolar lavage (Lommatzsch et al., 2006), 

bronchial biopsies (Qiu et al., 2007) and also in peripheral 

blood (Asman et al., 1997) of allergic asthmatic patients 

have been shown to increase concomitantly with IL-17 

levels (Zhao et al., 2010). Multiple lines of evidence show 

a link between an increase in neutrophil numbers and the 

exacerbation, progression, severity, and difficulties in the 

control of asthmatic disease (Green et al., 2002). 
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IL-17 is mainly produced by TH17 cells, but recent 

studies have begun to uncover non-CD4 T cells as 

important sources of IL-17A (the most common form of 

IL-17), such as CD8+ T cells, γδ T cells, natural killer cells, 

and granulocytes (Korn et al., 2009). In addition, it has 

been shown that murine neutrophils release IL-17 (Ferretti 

et al., 2003). 

It has been reported that neutrophils regulate the 

infiltration of CD8+ T cells to the inflammation site in an 

animal model for fungal airway allergy (Park et al., 2006). 

Neutrophils could also act as antigen-presenting cells to 

promote IL-17 production by CD4 and CD8+ T cells (Abi 

et al., 2011) but no further studies have investigated the 

expression and release of IL-17A from human peripheral 

blood neutrophils in fungal airway allergy. 
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Aim of the Work 

 

In this study, we aim to analyze CD-177% in the 

peripheral blood of atopic asthmatic patients those with 

fungal allergy and those without, compared to healthy 

individuals, and if this neutrophil subpopulation could be 

related to any disease variable. 
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Chapter 1 

Fungal allergic asthma 

Fungal exposure is a daily fact of human existence, 

which infrequently results in disease. Yet fungal allergy 

drives asthma severity in very large numbers of people 

affected by severe asthma. Available statements from 

different medical associations are unequivocal in declaring 

that fungi are sensitizers and exacerbate allergic asthma 

(American College of Occupational and Environmental 

Medicine, Institute of Medicine, American Academy of 

Allergy, Asthma and Clinical Immunology and American 

College of Medical Toxicology). Increasing rates of fungi-

associated occupational asthma are also of concern (Bush 

et al., 2006). 

While fungal exposure is universal, sensitisation and 

disease are not. Very early life airborne contact with fungi 

is well demonstrated by studies with Pneumocystis 

serology and pneumonia in healthy children and those with 

cancer (Pifer et al., 1978).  

Broadly speaking, fungi can cause problems to the 

lung in two ways; either by acting as aeroallergens or as a 

pathogen causing infection. Some fungi can do both, often 

simultaneously. To cause infection in the lung the fungus 

has to be able to grow at body temperature and this 

property is restricted to a relatively narrow range of fungi, 

particularly yeasts and members of the Aspergillus and 

Penicillium genera. The commonest fungus causing lung 

infections is Aspergillus fumigatus, although other 

Aspergillus spp. are also implicated. Fungal allergens, 

which can cause rhinitis and asthma, but rarely cause 

infection, include spores from the plant pathogens 

Cladosporium and Alternaria spp. A third potential cause of 

ill-health from fungi are volatile organic compounds and 

mycotoxins released by moulds such as Stachybotrys spp, 
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Chapter 1 

which remains controversial and will not be discussed here 

in depth (Hedayati et al., 2007). 

Sensitization and allergy: 

Allergy is an inflammatory response caused by an 

environmentally delivered and often non-pathogenic agent 

and is caused by an exaggerated immune response rather 

than the pathogenic, pharmacological or toxic properties of 

the primary agent. As fungi are complex eukaryotes, all 

forms of allergic immune response should be considered as 

potentially leading to fungal allergy, although the most 

well-recognised clinical responses, such as asthma and 

rhinitis caused by Alternaria alternata, are mediated in a 

straightforward immunoglobulin (Ig) E/TH2 manner. The 

stipulation on including evidence of an inflammatory 

response in the definition of allergic disease is to 

distinguish allergy from sensitisation. Many people with 

elevated specific serum (s) IgE (or for that matter other 

intermediates of immune response) against a certain agent 

(sensitisation) do not develop symptoms when exposed to 

that agent. However, this is not a fixed difference as 

sensitisation can evelove into allergy depending on the 

level of exposure, co-factors present at the time of exposure 

and the age of person, with periods in their life when they 

develop symptoms and periods when they have sub-clinical 

disease or are in complete remission induced by immune 

tolerance (Johansson et al., 2001). 

Infection: 

Viable microorganisms including fungi can have a 

range of interactions with their human host. Infection refers 

to the presence of a microorganism, which leads directly to 

ill-health as a result of its pathogenic properties. 

Colonisation refers to any situation where a microorganism 

becomes established in a new environment and doesn‟t 


