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Tuberculosis remains the leading cause of death from a curable infectious disease. According 

to a survey by the World Health Organisation in 2009, there is an estimated number 9.27 

million new TB cases each year. The global spread of TB is evident particularly in countries 

within Asia and African such as India, China, Indonesia, Nigeria and South Africa, which 

account for the majority of global TB cases. Although the causative agent for TB infections, 

Mycobacterium tuberculosis, has been known and extensively studied for decades, we are 

lacking efficient vaccination and treatment strategies to overcome this burden. In order top 

develop these strategies, it is important to understand the immune response to TB and the 

underlying mechanisms in great detail. Here it is suggested that a yet unstudied mechanism 

plays a role in the host defence against TB infections. 

In this study, a well-known function of cells has been investigated in connection with this 

disease. Under normal conditions, cells in our body slough off small particles, a millionth of a 

meter in size. The production of these particles, called microparticles, is enhanced in a 

multitude of diseases such as stroke, malaria and sepsis. The experiments carried out in this 

project concentrated on the release and uptake of microparticles by macrophages which are 

sentinel cells of the immune system and the host cells for Mycobacterium tuberculosis, which 

can live in their cytoplasm.  

The results show that MP contain proteins both on their surface and internally which can 

mediate the activation of immune cells. This activation could lead to increased accumulation 

of immune cells at the site of infection and maintain TB-specific immune responses for a long 

time. In order to study the effects of TB infections on the release of MP and immuno-

stimulatory properties of MP, Bacille Calmette-Guérin (BCG) was used. This is due to the 

fact that normal TB bacilli are highly pathogenic and related research can only be carried out 

with high safety precautions. To this end, BCG has been shown to be a good model organism 

for the study of Tuberculosis infections. It shares the vast majority of its genome with 

Mycobacterium tuberculosis, but lacks some factors in association with the high virulence of 

it. The results of this project shed light on a novel link between microparticle release and their 

function in mycobacterial infections. Their release over time, their content and their effect on 

other cells have been unraveled here. 


