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Asthma is triggered by many allergens such as dust, pollen, animal dander, 

mould, cold air, respiratory infections to name just a few.  But why is it that 

people with asthma react to these innocuous substances while most people do 

not?  Unfortunately even today we do not know the answer to that question.  

We do know what happens when one of these substances enters the lungs.  

The lungs react with a cascade of events and chemicals which trigger the 

asthma episode and many cells such as mast cells, macrophages, dendritic 

cells, eosinophils, neutrophils, lymphocytes (T and B) and basophils all play 

their part in an asthma episode1.  We are learning more and more about this as 

time goes on and in fact our knowledge of what happens in asthma is 

improving all the time.  As well as the cells involved in asthma, the chemicals 

(inflammatory mediators) that are involved include cytokines, chemokines, 

leukotrienes, histamines, prostaglandins and nitric oxide. 

The first time an allergen such as pollen enters the lungs, in most people, the 

pollen is accepted as normal and is removed from the lungs with no reaction 

occurring but in some people’s lungs the immune cells of the lungs (our 

defence system) are sensitized as they see the pollen as a danger, and the cells 

in the airways become activated to respond to the invader at their next 

contact.     

This activation occurs when an allergen is processed by antigen presenting cells 

(APCs) from the nasal mucosa and/or the lung pleura2.  The APCs then migrate 

to the lymph nodes where the processed allergen is presented to allergen 

specific T and B Cells.  APCs activate T helper (TH) cells which produce the 

chemical cytokine which trigger the B cells to produce immunoglobulin E (IgE).  

These cells then migrate around the body in the blood stream and when they 

reach the lungs, they attach themselves to the mast cells (leucocytes derived in 

bone marrow which contain granules that have pre-formed mediators within 

the granules) at the IgE receptor site and on peripheral blood basophils (a type 

of white blood cells that is produced by the bone marrow).  When these 

sensitized mast cells are presented with the same allergen, it causes the mast 



cells to release the pre-formed mediators such as histamines, leukotrienes and 

prostaglandins to name a few.  These pre-formed mediators have both an 

immediate effect and long term effect on the airways and the course of an 

asthma episode.   

So what are some of the effects that these cells and mediators have on the 

lungs? 

Lymphocytes as mentioned before can be divided into two sub types T and B.  

T lymphocytes are also divided into two groups Th1 and Th2 (T helper cells).  

They both can produce mediators that can increase inflammation and have an 

effect on airway function3.  They also accumulate in the asthma airway and 

release cytokines (interleukins) that start eosinophilic inflammation.  They also 

stimulate the B lymphocytes to produce the immunoglobulin E (IgE) which is 

known as atopy.   IgE levels are greatly increased in the circulation and are the 

mechanism for allergic reactions in the body and can also cause persistent 

inflammation3.  These are associated with the Th2 lymphocyte immune 

response. 

Mast Cells release broncho-constrictor mediators (histamine, leukotrienes and 

prostaglandin D2), which go on to cause bronchial hyper-responsiveness or 

easily triggered bronchospasm.  When stimulated by an allergen, they also 

release pro-inflammatory cytokines which can cause inflammation3. 

Eosinophils are one of the most common cells found in the airways of people 

with asthma3.   These cells are often related to a person’s asthma severity 

when increased.  They may also be related to airway remodelling or 

permanent airway damage from long-term uncontrolled asthma3. 

Neutrophils have an important role in the late asthmatic response because 

they produce a wide range of products such as cytokines, lipids, proteases and 

many others2.   They cause airway narrowing, increased mucous secretion and 

airway smooth muscle responsiveness.   

Macrophages also play a part in both allergic response and inflammation in the 

airways2.  They secrete cytokines and chemokines that are connected to the 

recruitment of other inflammatory cells and their activation.  Other products 



such as nitric oxide and lipids can have an effect on blood vessel smooth 

muscle tone, bronchial epithelial cells and bronchial smooth muscle tone.   

They are also immune-regulators by inducing reversible T cell non-

responsiveness which affects the allergic response2.   It is also thought that 

they may inhibit allergic inflammation by producing inhibitory mediators and 

that these mediators may have impaired secretion in people with asthma2. 

Dendritic cells (an APC) are involved in both allergen presentation and the late 

asthmatic response.  They are situated just below the epithelial layer of the 

airways and extend tentacles through this layer into the airway lumen looking 

for inhaled allergens4 which are then presented to the Th2 cells.  The constant 

representation to the Th2 cells of allergen is thought to exacerbate acute 

asthma and continue the chronic inflammation that is present in the airways 

thereby contributing to airway remodelling and airway hyper-responsiveness 

in chronic asthma. 

Cytokines are small signalling molecules that are used in cell signalling.  The 

main ones in asthma are interleukins5.  These cells co-ordinate the 

inflammatory response in asthma and defines how severe the response will 

be3.  There are many different interleukins involved in the asthmatic response 

including IL-3,IL-4,IL-5, IL-9, IL-10 and IL-13, all having their own specific effect 

on the airways. 

Chemokines recruit inflammatory cells into the airways and may be involved in 

airway injury (airway remodelling) as it relates to asthma3. 

Leukotrienes are involved in inflammatory cell recruitment into the airways, 

vascular leakage and possibly airway remodelling2.  They originate from mast 

cells and eosinophils.  They are also potent broncho-constrictors3 and also 

increase mucous production and plasma exudation and decrease mucociliary 

clearance2.  It is also thought that they may increase eosinophilic 

inflammation. 

Histamines are released from mast cell and play a part in the inflammatory 

response as well as broncho-constriction3.  



Prostaglandins are also produced by the mast cells.  They are involved with 

broncho-constriction and in the recruitment of Th2 cells into the airways3.  

They may also be connected with plasma exudation and sensitization of the 

nerve endings2. 

Nitric oxide is a potent vasodilator.  It is found when there is inflammation in 

the lungs caused from asthma3. It is thought that is contributes to airway 

narrowing by vasodilatation, increased blood flow and oedema of the airways. 

It can be seen therefore that asthma is a very complex condition with many 

cells and chemicals involved in the asthma process and some of these have not 

even been mentioned in this article.  The important recommendation is that 

asthma needs to be controlled to maintain good management.  The use of 

inhaled corticosteroids twice daily even when well is essential for good 

management of this condition. 
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