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SOME PROBLEMS CONCERNING LOCAL CELLULAR
IMMUNITY IN TUBERCULOSIS
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Tuberculous pleurisy is restricted to the pleural cavity and profuse pleural fluid, which
contains numerous immunocompetent cells, is easily obtained. Therefore, tuberculous
pleurisy is a good model for the study of local cellular immunity.

The characteristics and function of lymphocytes in both pleural exudate and peripheral
blood were studied. The pleural fluid had more T-lymphocytes than the peripheral blood.
To evaluate predominant T—lymphocyte function in tuberculous pleural exudate, we studied
the reactions of the lymphocytes to the specific antigen. When lymphocytes in pleural
effusion were cocultured with purified protein derivative (PPD), they reacted to PPD and
produced far more interferon-y (IFN-7) than did peripheral blood lymphocytes. Thus,
exudative—sensitized lymphocytes in morbid sites reacted to the specific antigen more
strongly. These observations indicate the presence of local cellular immunity in tuberculous
pleurisy at the morbid site.

It would be very interesting to know which T—cell subset produces IFN—7. When pleural
fluid T lymphocytes were treated with OKT4 monoclonal antibody and complement, a
significant decrease in IFN—y production was observed in all patients examined, whereas no
definite decrease in IFN—7 production was found after treatment with OKT8 monoclonal
antibody and complement. These results suggest that at least the OKT4*/OKT8 T—cell
subset is responsible for the antigen—specific IFN—y production in pleural fluid T
lymphocytes.

With the cooperation of macrophages or monocytes, pleural fluid T lymphocytes
produced a significant level of interleukin 2 (IL—2) in the presence of PPD. Tuberculous
pleural fluid macrophages promoted greater IL—2 production than blood monocytes from
either tuberculous pleural fluid or blood T lymphocytes. Combination of tuberculous pleural
fluid macrophages and pleural fluid T lymphocytes was the most effective for producing
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IL—2 when compared with other combinations. From these findings tuberculous pleural
fluid macrophages and T lymphocytes may contribute to active local cellular immunity at
the morbid site.

It would be expected that tuberculous pleural fluid itself contains a variety of
immunologically important cytokines because of the accumulation of immunocompetent
cells in the pleural cavity. Tuberculous pleural fluid had higher levels of IL-1, IL-2, and
I[FN—7 than malignant pleural fluid. Although the difference of IL—1 level between
tuberculous and malignant pleural fluid was modest, that of IL-2 and IFN-7y was
dominant. Therefore, it is indicated that activated T lymphocytes in tuberculous pleural
fluid concern the production of lymphokines at the morbid site and they effectively exert
local cellular immunity through the action of such lymphokines.

Treatment with IFN—7 resulted in an increased percentage of human alveolar macro-
phages ingesting BCG and an increased number of ingested BCG in individual alveolar
macrophage in patient with pulmonary tuberculosis. The IFN—7 treatment also showed
increased killing activity of alveolar macrophages. Through these studies, IFN—7 is an
essential cytokine which activates haman alveolar macrophages and induces anti—mycobac-
terial activity.

In conclusion, we could elucidate from the study of tuberculous pleurisy that exudative
sensitized pleural fluid T—lymphocytes play a major role in the defence of tuberculosis at

O E 0% 10

d

the morbid site.
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Fig. 2 Cellular Interactions in Lymphocyte Response to Antigen
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Fig. 4 Cellular Interactions in Lymphocyte Response to Antigen
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