
necrosis factor α (TNF-α) as well as further proinflammatory cell
recruitment. Ultimately, the chemoattractants and bacterial products
released during the repeated rounds of cell lysis and infection of
newly arriving macrophages enable dendritic cells to access bacilli;
these cells migrate to the draining lymph nodes and present
mycobacterial antigens to T lymphocytes. At this point, the
development of cell-mediated and humoral immunity begins. These
initial stages of infection are usually asymptomatic.

About 2–4 weeks after infection, two host responses to M.
tuberculosis develop: a macrophage-activating CMI response and a
tissue-damaging response. The macrophage-activating response is
a T-cell mediated phenomenon resulting in the activation of
macrophages that are capable of killing and digesting tubercle bacilli.
The tissue-damaging response is the result of a delayed-type
hypersensitivity reaction to various bacillary antigens; it destroys
inactivated macrophages that contain multiplying bacilli but also
causes caseous necrosis of the involved tissues (see below).
Although both of these responses can inhibit mycobacterial growth, it
is the balance between the two that determines the forms of TB that
will develop subsequently. With the development of specific immunity
and the accumulation of large numbers of activated macrophages at
the site of the primary lesion, granulomatous lesions (tubercles) are
formed. These lesions consist of accumulations of lymphocytes and
activated macrophages that evolve toward epithelioid and giant cell
morphologies. Initially, the tissue-damaging response can limit
mycobacterial growth within macrophages. As stated above, this
response, mediated by various bacterial products, not only destroys
macrophages but also produces early solid necrosis in the center of
the tubercle. Although M. tuberculosis can survive, its growth is
inhibited within this necrotic environment by low oxygen tension and
low pH. At this point, some lesions may heal by fibrosis, with
subsequent calcification, whereas inflammation and necrosis occur
in other lesions. Some observations have challenged the traditional
view that any encounter between mycobacteria and macrophages
results in chronic infection. It is possible that an immune response
capable of eradicating early infection may sometimes develop as a
consequence, for instance, of disabling mutations in mycobacterial


