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Abstract

Mark Edward Lasbury

Effects of Pneumocystis carinii on Alveolar Macrophage Function During Infection

Prneumocystis carinii (P. carinii) causes a severe pneumonia in immunosuppressed
populations. The definitive immune defect that permits P. carinii survival and proliferation
is not known, but defects in cellular immunity or humoral immunity render a patient
susceptible. In vitro, macrophages exposed to P. carinii phagocytose the organism and
kill the organism through liberation of tissue necrosis factor, but there is no evidence of a
strong role for macrophages in clearance of the organism during infection. To better
understand the role of the alveolar macrophage in the host response to P. carinii, alveolar
macrophages lavaged from immunosuppressed, P. carinii-infected rats were assessed for
their function and response. Results indicate that alveolar macrophages from P.carinii-
infected animals are defective in both number and selected functions. P. carinii-infected
animals exhibit a 70% decrease in the number of alveolar macrophages obtained by lavage.
These alveolar macrophages are defective in receptor-mediated phagocytosis of latex beads;
they have been demonstrated previously to be defective in phagocytosis of the organism
itself. Adherence properties were also reduced in these cells. Interestingly, alveolar
macrophages from P. carinii-infected animals are normal with respect to Fc-mediated
phagocytosis and respiratory burst, but nitric oxide production is reduced to nearly
undetectable levels. This result indicates both a decrease in the killing ability in these
alveolar macrophages and a decrease in their ability to regulate the pulmonary immune
response. Production of some pro-inflammatory cytokines is increased, while others are
reduced, but not to a greater degree than in immunosuppressed animals. These
observations indicate that inflammatory mechanisms are intact. Results, taken as a whole,
indicate that alveolar macrophages in Pcp are defective in their ability to clear P. carinii and

that the immunosuppressive actions normally controlled by alveolar macrophages are

diminished.
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