
Tuberculosis
 why do we care and what 

can we do?



While tuberculosis is mostly a memory in the Western countries it remains a 
grim reality for the majority of the worlds population

•TB infection is currently spreading at the rate 
of one person per second.

•It kills more young people and adults than any 
other infectious disease

•It is the infectious disease that kills more 
women than any other. 

•Every year 8–10 million people 
catch the disease and 2 million will 
die from it.

•About a third of the world's 
population carry the TB bacteria 
but most never develop the active 
disease.

•Around 10% of people infected 
with TB actually develop the 
disease in their lifetimes, but this 
proportion is increasing in the face 
of the HIV epidemic.



Tuberculosis: under control?



Tuberculosis is always with us



What makes tuberculosis so pervasive?
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Tuberculosis is always with us
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The fresh air cure 2010

What is it about good food, resting outdoors and no longer 
being shunned by that makes you feel better when you 

have TB

Vitamin D
Vitamin A

Stress hormones



How do we work out how to 
vaccinate?

Have a hypothesis as to what is 
protective

Test the hypothesis in an experimental 
model

Interpret results and determine what the outcome 
is

Publish results allowing investigators who study 
human disease to integrate the information into their 

data sets



Mice can be infected with a cloud of droplets similar to those 
released by cough or sneeze. The cellular and pathological 
response can be analyzed and definitive results obtained



What does this mean for the mouse?



We can investigate the function of specific cell types
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We can determine what specific cells 
do

Expression of CD44, a marker of T cell activation
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White blood cells accumulate in the lung. 
The inflammation is controlled by 
feedback mechanisms

Intact Deficient
Deficient



Animal experiments have allowed us to identify what 
parts of the immune response control tuberculosis
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Using animal models at Trudeau we have 
developed this working model

CD4 T cell
recognizes infected 
cells and makes 
Interferon-γ

Macrophages are activated to control TB 
growth by interferon- γ

TB bacteria gain 
entry to the 
alveoli of the 
lung via small 
droplets

CD4 T cells migrate back to 
the lung

CD4 T cells that 
recognize TB 
bacteria are 
activated and 
expanded

Dendritic cells take TB 
bacteria/antigen to the lymph 
node



Animal experiments allow us to 
understand important aspects of disease 
development
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How can we improve this?
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