Immune response to a Legionella infection 

Phagocytosis of the bacteria (its elimination by phagocytes) has been shown to require that specific antibodies are first created in order to help opsonise them[1] [1; 2]. As humans generally have no pre-existing Legionella antibodies [3] they will take time following initial infection to develop. Verbrugh [4] found that human sera generally did not contain sufficient concentrations of opsonins to facilitate phagocytosis. Whereas experimental animal sera that had previously been exposed to Legionella were sufficient to facilitate opsonisation and phagocytosis by virtue of the antibody-mediated activation of the classical complement pathway, therefore pointing to a deficiency of the innate system to mediate phagocytosis [5; 6]. Indeed, human phagocytes ingested Legionella substantially less efficiently than other typically resistant bacteria such as E. coli [5; 7]. 

The mammalian immune response to a Legionella infection can be summarised as follows: 

· Innate immune response - When Legionella pneumophilla enters the lungs they are engulfed by macrophages where they are able to replicate. The Legionella replication causes the macrophage to release cytokines which attract the attention of Natural Killer cells. These then stimulate the macrophages, by releasing IFN-γ, enabling them to restrict Legionella growth. 

· Adaptive immune response - Immature dendritic cells (DCs) present in the lung are infected by the Legionella bacteria. The bacteria inside the DC are not destroyed but are prevented from further growth. The DC then goes through a process of maturation enabling it to produce Legionella antigens. The DCs then present the intracellularly produced antigen to T-cells thus allowing the T-cells to produce IFN-γ and assist in the removal of the infection. 

In a wide variety of mammals this system works well enough to prevent an infection of Legionella pneumophilla from becoming a fully symptomatic disease. However in the case of humans and Guinea-pigs there is no natural protection (innate response) thus allowing the bacteria to gain a foothold in the lungs until the adaptive response is able to react. 
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[1] Legionella bacteria are naturally resistant to phagocytes, and so need to be put through what is called an opsonisation process to make them more susceptible to phagocytosis. 

