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Aim 

1. To investigate the role of C. pneumoniae in 
initiating and perpetuating a chronic immune 
response that has the potential to cause 
human lung damage.  

2. To identify the production of pro-inflammatory 
mediators by infected cells and study their 
effects on cell activation. 

    
Project Outline/Methodology 
Epithelial cells constitute the outer barrier of the 
lung. Monocyte/macrophage cells are activated by 
infection and are involved in immune responses.   
Together epithelial cells and monocyte/macrophages 
represent the first line of the lung’s defence against 
invading bacteria. C. pneumoniae is a bacterium that 
is associated with chronic lung inflammatory 
disorders in humans such as chronic obstructive 
pulmonary disease (COPD). To investigate the 
reasons for this, both commercially-available 
epithelial cell lines of human lung origin and primary 
monocyte/macrophage cells freshly isolated from 
human blood donors were infected with C. 
pneumoniae The cells were examined for changes 
that could lead to tissue inflammation including the 
release of soluble mediators (cytokines) and changes 
to the molecules expressed both inside and on the 
surface of infected cells that would alter cell function.        
 
Key Results 
Infected epithelial cells and monocyte/macrophages 
released cytokines that were characteristic of 
inflammatory immune responses. Certain ‘signature’ 
inflammatory cytokines were produced by both cell 
types, but overall it was found that the 
monocyte/macrophages produced a wider range of 
cytokines than epithelial cells. Infection also changed 
the expression of cell-surface molecules that allow 
the immune system to detect bacterial infections. 
Infected cells were found to produce a molecule that 
helps to protect C. pneumoniae from the immune 
response by making the cells less responsive to 
cytokines that control the infection. Additionally, 
infected epithelial cells were found to release soluble 

factors that altered the function of uninfected 
monocyte/macrophages, indicating that inflammation 
is not necessarily limited to cells that are infected.          
 
Conclusions 
C. pneumoniae has the potential to cause 
inflammation by stimulating the release of molecules 
that activate surrounding cells. Therefore, as the 
immune system attempts to clear the infection it 
causes damage to surrounding tissue.  
 
What does this study add to the field? 
The ways in which C. pneumoniae can cause chronic 
disease are not well understood. Activation of the 
immune system is important for control of the 
infection, but also seems to cause tissue damage if it 
fails to clear the bacteria and leads to a chronic state. 
This study has demonstrated that C. pneumoniae can 
not only induce inflammatory cytokine production, 
but that it can protect itself from the host immune 
response by counteracting the effects of certain 
cytokines. This could explain how C. pneumoniae 
exacerbates conditions such as COPD.        
 
Implications for Practice or Policy 
There are currently no vaccines to prevent C. 
pneumoniae infection in humans. Identification of the 
cytokines that are induced by infection and an 
understanding of how tissue damage occurs as the 
immuen system tries to clear the infection will 
ultimately impact on the design of safe, effective 
vaccine design.        
 
Where to next? 
The specific effects of the cytokines released from 
infected cells could be elucidated by neutralising their 
effects with specific blockers. This would define their 
roles in protection and pathology.  
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