
■ DELAYED-TYPE HYPERSENSITIVITY
In a minority of cases, the macrophage-activating response is weak,
and mycobacterial growth can be inhibited only by intensified
delayed hypersensitivity reactions, which lead to lung tissue
destruction. The lesion tends to enlarge further, and the surrounding
tissue is progressively damaged. At the center of the lesion, the
caseous material liquefies. Bronchial walls and blood vessels are
invaded and destroyed, and cavities are formed. The liquefied
caseous material, containing large amount of bacilli, is drained
through bronchi. Within the cavity, tubercle bacilli multiply, spill into
the airways, and are discharged into the environment through
expiratory maneuvers such as coughing and talking. In the early
stages of infection, bacilli are usually transported by macrophages to
regional lymph nodes, from which they gain access to the central
venous return; from there they reseed the lungs and may also
disseminate beyond the pulmonary vasculature throughout the body
via the systemic circulation. The resulting extrapulmonary lesions
may undergo the same evolution as those in the lungs, although
most tend to heal. In young children with poor natural immunity,
hematogenous dissemination may result in fatal miliary TB or
tuberculous meningitis.

■ ROLE OF MACROPHAGES AND MONOCYTES
While cell-mediated immunity confers partial protection against M.
tuberculosis, humoral immunity plays a less well-defined role in
protection (although evidence is accumulating on the existence of
antibodies to lipoarabinomannan, which may prevent dissemination
of infection in children). In cell-mediated immunity, two types of cells
are essential: macrophages, which directly phagocytose tubercle
bacilli, and T cells (mainly CD4+ T lymphocytes, although the role of
CD8+ T cells has recently been the subject of much research), which
induce protection through the production of cytokines, especially
IFN-γ. After infection with M. tuberculosis, alveolar macrophages
secrete various cytokines responsible for a number of events (e.g.,
the formation of granulomas) as well as systemic effects (e.g., fever
and weight loss). However, alternatively activated alveolar
macrophages may be particularly susceptible to M. tuberculosis


