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REVIEW : CLINICAL IMMUNOLOGY OF TUBERCULOSIS
Izuo TSUYUGUCHI
(Received for publication January 19, 1987)

Tuberculosis is indeed a chronic infectious disease. In tuberculosis, however, the T cell

- —mediated immune response plays an important role in the pathogenesis of the disease and

also in protective immunity against the bacillus. Variation in the host immune response

to tubercle bacillus results in the various clinical manifestations of the disease, ranging

from an immunologically hyperreactive state observed in pleural fluid lymphocytes in

tuberculous pleurisy to an almost totally unresponsive state observed in severely ill,
refractory tuberculosis.

In the present study, an immunological review was made on the clinical variations of
tuberculosis. Immunology of nontuberculous mycobacterial infection was also discussed
briefly.

In recent years in Japan as well as in other so—called advanced countries, tuberculosis
cases found in immunocompromized host have been increasing in number including
tuberculosis in aged people. Tuberculosis complicated with other diseases such as diabetes
mellitus has also relatively increased. Clinically, tuberculosis in immunodeficient hosts
become easily refractory. Drug therapy in such cases is complicated by the development of
resistant strains. Modification of the host immune response to Mycobacterium tuberculosis
infection should be evaluated as a supplement to chemotherapy. Another problem which
should be solved in future research in tuberculosis immunology is how to develop a new
mycobacterial vaccine which is actually responsible for protective immunity in tuberculosis.
For the solution of these problems, new modern tools such as recombinant DNA technology
and monoclonal T cell clone technology should be introduced in the area of research of
tuberculosis immunology.
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Inhalation of infected droplet nuclei

Nonspecific brouchopneumonia ----> 1) Skin test sensitization
Complete resolution 2 ) Resistance to exogenous reinfection
mp(rare) uH Progression .—3) Lymphohematogenous dissemination

Massive tissue necrosis and dissemination™ Healing with granuloma formation

(rare)

Breakdown with development

Stable of tuberculosis

B 1 Results of infection with M. tuberculosis. (X#k4 £ 9)
When an infected droplet nucleus is deposited in the alveolus of
a susceptible person a nonspecific, asymptomatic area of
bronchopneumonia—the primary focus——develops initially.
Tubercle bacilli from the primary focus drain to regionallymph
nodes. Subsequently, lymphatic drainage delivers tubercle bacilli
to the systemic circulation and then, potentially, to all organs
of the body.

In about 5 per cent of newly infected persons the pulmonary
process progresses and becomes radiographically or clinically
apparent. Rarely, the lymphohematogenous spread of large
numbers of bacilli throughout the body may lead to miliary
tuberculosis or other extrapulmonary manifestations.

By far the most common outcome for the initial infection with
M. tuberculosis is healing with granuloma formation. In most
persons, the healed granulomas remain stable and with time
may calcify ; overt disease never occurs. In about 5 to 15 per
cent of cases, one of the granulomas——in the lung or elsewhere
in the body——breaks down ; tubercle bacilli multiply and the
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person becomes ill with tuberculosis.
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%1 T lymphocyte Profile in Patients with Tuberculosis (X#k13&»)

T lymphocyte subsets

. : E-RFC
Subjects studied %) OKT 3 | OKT4 | OKT8 |T4/T8 | IaT
(%) (%) (%) ratio (%)
Pulmonary tuberculosis, PBL
Newly diagnosed (n —12) | 70.24 9.1|63.1 7.8| 44.7: 6.8|23.54 5.7|2.0£0.6 | 4.2+ 2.2
Advanced (n = 9) 74.14£10.0 | 50.4+10.4 37. 14 8.5|29.54 4.9 | 1.420.3%1| 5.4+ 5.5

Tuberculous pleuisy

PFL (n =10) 89.0+3.91|86.44+451 | 64.246.71[20.3+ 5.7|3.4+1. 17T | 11.7£11.1

PBL (n =9) 68.0+ 8.4 |56.1+ 8.3[37.84 9.0{24.1% 5.1|1.7%£0.6 4.3+ 2.0

Healthy controls, PBL 74.34+ 9.1 (64.2+ 9.0(46.7+ 6.4(23.2+ 5.2|2.1£0.6 3.2+ 2.3
(n =14)

* p<0.02 compared to newly diagnosed tuberculosis patients.

t P<0.01 compared to healthy controls.
1 P<0.001 compared to their PBL.
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B2 The changes of T4*/T 8" ra-
tio by PPD stimulation. Lymphocy-
tes were cultured in vitro for 6 days
in the presence (H or absence ) of
PPD. T4" and T 8" cells were deter-
mined by the immunofluorescence
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line indicates the data from the same
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FERE b RRRE 2
K M I 21.2 9.8 17.3 4.1
i) K 37.7 20.8 29.9 15.6
f I SN 23.0 9.9 22.6 6.1
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%3 PPD-Induced Blastogenic Responses of Lymphocytes from

Patients with Pulmonary Tuberculosis*

Subiects Blastogenesis Ratio of blastogenesis

j PEMC T+ 5% MN (T 5 % MN/PBMC)
Pulmonary tuberculosis, n =17 4,506+1, 1451 9,169+2, 615+ 2.18 4 0.23%
Healthy control, n= 7| 14, 65542, 240 22,147+4, 529 1.51 £0.20

* Peripharal blood mononuclear cells (PBMC) or T Iymphocytes reconstituted
with 5% autologous monocytes (T+5% MN) were cultured at 1 %108 cells/ml in
the presence of optimal concentrations of PPD (100 g g/ml) for 5 days. SH-

thymidine incorporation was assessed during the last 18 h of culture. Base lines

without PPD were less than 1,000 cpm. Values are mean cpm =+ SE.
t Differs from PBMC responses of healthy control subjects ; p<0.05 (Stu-

dent’s t test).

I Differs from T+5% MN responses of healthy control subjects ; p<0.05.
§ Differs from the ratio in healthy control subjects ; p<0.05.

|| Tuberculin skin test positive.
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