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ANALYSIS OF CELLULAR IMMUNITY AGAINST TUBERCULOSIS IN MAN
WITH SPECIAL REFERENCE TO TUBERCULOUS PLEURISY AND
CYTOKINES

Kaoru SHIMOKATA*
(Received 8 July 1996)

Because of containing of numerous immunocompetent cells, tuberculous pleurisy is a
good model for analysis of local cellular immunity.

When lymphocytes in pleural effusion were cocultured with purified protein derivative
(PPD), they reacted to PPD and produced far more interleukin 2 (IL—2) and interferon
—y (IFN—1y ) than did peripheral blood lymphocytes. Analysis using monoclonal anti-
body and complement revealed that at least the OKT4*/OKT 8~ T—cell subset is respon-
sible for the antigen—specific I'N—7 production in pleural fluid T lymphocytes.

Tuberculous pleural fluid itself had far higher levels of IL—2 and IFN—7 than malig-
nant pleural fluid. Therefore, it is indicated that activated T lymphocytes in tuberculous
pleural fluid concern the production of lymphokines at the morbid site.

Treatment with IFN — y resulted in an increased percentage of human alveolar
macrohpages ingesting BCG and an increased number of ingested BCG in individual alveo-
lar macrophage in patient with pulmonary tuberculosis. The IFN—y treatment also
showed increased killing activity of alveolar macrophages. Through these studies, IFN—
y is an essential cytokine which activates human alveolar macrophages and induces anti-
mycobacterial 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
the morbid site.
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Fig. 1

Closed circles indicate interferon—y (IFN—7 ) titers produced by 1 x 10° pe-

ripheral blood lymphocytes cocultured with various concentrations of PPD
for 5 days. There was no significant difference between the group with and
the group without PPD added. Open circles indicate IFN — 7 titers produced
by 1 x 10° exudative lymphocytes in pleural cavity cocultured with various
concentrations of PPD for 5 days. There was a significant difference between
the group with and the group without PPD added (p<0.005).
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Fig.2 IFN-— 7y titers in patients with tuber-

culous pleurisy. Closed circle indicates
IFN— 7 titer of each patient. Vertical
line ; IFN — y titers produced by lym-
phocytes in pleural effusions. Horizon-
tal line;IFN — y titers produced by
lymphocytes in peripheral blood.
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Fig.3 PPD-induced interleukin-1 (IL—1) activi-
ties of pleural fluid macrophages and
blood monocytes in patients with tuber-
culous pleurisy. IL—1 activities of blood
monocytes from PPD — positive control
subjects were also studied. Pleural fluid
macrophages and peripheral blood mon-
ocytes in patients with tuberculous pleu-
risy showed significantly more IL—1 ac-
tivity than normal monocytes (p<0.05).
There was no significant difference be-
tween the IL—1 activities of pleural fluid
macrophages and monocytes in patients
with tuberculous pleurisy.
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PPD — induced interleukin —2 (IL —2) activity in combination of T lymphocytes and
autologous accessory cells obtained from patients with tuberculous pleurisy. The combina-
tion of tuberculous pleural fluid T lymphocytes and 10 percent pleural fluid macrophages
was more effective than that of autologous blood T lymphocytes and 10 percent monocytes
(p<0.01) (A). Pleural fluid macrophages appeared to be more effective than monocytes as
accessory cells in IL—2 activity (p<0.01) (B) and (p<0.05) (C). Tuberculous pleural fluid T
lymphocytes were more effective in IL —2 activity than autologous blood T lymphocytes

(p<0.01) (D and E).
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Tuberculosis Carcinoma

IL—2 levels in tuberculous and carci-
nomatous pleural effusions. Significant
difference between the two groups (p<
0.01).
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Fig.6 IFN—7 levels in tuberculous and carci-
nomatous pleural effusions. Significant
difference between the two groups (p<
0.01).
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