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EXPERIMENTAL STUDY ABOUT THE SIGNIFICANCE OF REPEATED
AIR-BORNE INFECTION AND SUPERINFECTION WITH DRUG
RESISTANT TUBERCLE BACILLI ON ONSET
AND EVOLUTION OF TUBERCULOSIS*

Mareichi TOYOHARA and Hisao SHIMOIDE

(Received for publication March 1, 1966)

Multiplication of tubercle bacilli in the lungs, dissemination of the bacilli to other organs,
formation of immunity by repeated air-borne infection and effect of superinfectioh with resistant
tubercle bacilli were studied by using an apparatus for air-borne infection.

As the drug sensitive tubercle bacilli Hg;Ry was used, and as the drug resistant tubercle
bacilli KM, resistant to 100 7/ml of streptomycin (KM; SMR) was employed. 0.5 mg/ml of the
bacillary suspension was prepared from two week’s culture of Hg Ry on Sauton media, and
was centrifuged at 2000 rotations per minute for fifteen minutes and the supernatant was filtrated
with filter-paper and diluted to ten-fold amount. The diluted suspension was employed for air-
borne infection. Time of inhalation was five minutes. As to KH;SMR 0.5 mg/ml of the bacillary
suspension was prepared from dried bacilli, centrifuged and filtrated in the same way as HyRy.
This filtrate was inhaled for ten minutes.

The apparatus for air-borne infection is shown in Fig. 1.

The experimental design is shown in Fig. 2.

The following experimental results were obtained.

(1) As seen in Fig. 3, tuberculin allergy of the first group became very strong by supe-
rinfection with KH;SMR. In the second and the third groups tuberculin allergy appeared strongly
after the second infection with Hg;Ry. When tuberculin allergy was already strong, the supe-
rinfection with KH;SMR exerted hardly any effect on the strength of tuberculin reaction.

(2) Macroscopic involvement

Macroscopic tuberculous involvement of the organs before the infection with KH,;SMR is
shown in Fig. 4. Lesions of the organs of the first group were slight, but caseous lesions were
found in the lungs or spleens of the second and the third groups. Macroscopic tuberculous
involvement after the superinfection with KH,SMR is shown in Fig. 5. Lesions of the first and
the fourth groups were moderate in grade and those of the second and the third groups were
of the far advanced grade.

(3) Results of cultivation

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose-Machi, Kitatama-
Gun, Tokyo, Japan.
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As seen in Table 1, no bacilli were found in each organ of the first group, but many
bacilli were recovered from each organ of the second and the third groups.

Results of cultivation after infection with KH;SMR are shown in Table 2. From each organ
of all the groups a number of bacilli were found. The bacilli which were recovered from the

first group were almost drug resistant bacilli, and those from the second and the third groups

were almost drug sensitive ones.

The results are summarized as follows.

a) The degree of tuberculin allergy ran parallel both with the degree of multiplication of

bacilli in vivo and with the degree of lesions, when the infections with a small dose of HgRy

were repeated two or three times at the interval of five weeks.

b) When tuberculin allergy by the primary infection was weak, the tuberculous superin-

fection was effected with drug resistant tubercle bacilli.
¢) When tuberculin allergy by the infection with sensitive bacilli was already strong,

multiplication of resistant bacilli by superinfection was completely inhibited.
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Fig. 4. Macroscopic Findings of Organs before
Infection with SM-resistant Tubercle Bacilli
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Table 1. Result of Cultivation of Organs before
Infection with SM-resistant Tubercle Bacilli
Group Lung ‘ Liver Spleen

1| o | 0 0
2 352 | 38 212
3 533 66 | 506

I

Number indicates colonies in 10 mg of each organ.
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Table 2. Result of Cultivation of Organs after
Infection with SM-resistant Tubercle Bacilli

% Lung ‘ Liver Spleen

E s| R |[sR| s |R|[sR| S| R|SR
1| 660 | 675 i—15 30 | 30 ‘ 0| 180 { 159 | 21
2| 422 0422 | 50| 0| 50| 266 i 0 | 266
3| 820 2818 49| 0| 49 363 0 ’ 363
4]639 632 | 7| 8 |87 | —1 380 |383 -3

Number indicates colonies in 10 mg of each organ.
S : Control media
R : Media that contains 100 y/ml of SM
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Fig. 5.
SM-resistant Tubercle Bacilli
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