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EXPERIMENTAL MURINE TUBERCULOSIS INFECTED WITH LIVE
OR HEAT-KILLED TUBERCLE BACILLI WITH DIFFERENT
DEGREES OF VIRULENCE TO MICE*

Masakazu AOKI

(Received for publication September 28, 1965)

Virulence to mice and guinea-pigs of tubercle bacilli newly isolated from 43 Japanese
tuberculous patients was reported previouslyD~%. Virulence of these strains was not identical
each other : many strains showed high or moderate virulence to mice and guinea-pigs, but some
strains showed low virulence. To confirm the results of the previous experiments, and to
observe the difference of tuberculous changes induced by heat-killed tubercle bacilli with
different degrees of virulence, the following experiments were performed. In addition, the
method evaluating the murine tuberculous changes with specific lung weight was discussed in
this paper.

1. As the tuberculous changes in mice were relatively simple, the degrees of tuberculous
changes could be roughly expressed by the weight of lung. But, as the weight of lung correlated
with the body weight (r=+0.85), specific lung weight might be more favorable for evaluation
of the tuberculous changes. In normal healthy mice, the specific lung weight was 70.0+2.9.
(Tab. 1)

2. Four strains of tubercle bacilli out of previous 43 strains were used for this experiment.
Nine or ten mice were infected with 0.1mg of each strain intravenously. Twenty days after
infection, all animals were sacrificed.

The average degrees of pulmonary tuberculous involvement were 4. 84 for the mice infected
with No. 50 strain of bacilli, 4.10 for No. 105, 2.15 for No. 65 and 1.60 for No. 37. (Tab.2)
These results could be more markedly demonstrated by the specific lung weight. (Tab.3)
From these results, 1) the previous resultsD~%) that the virulence of newly isolated tubercle
bacilli was not identical with each other were confirmed, 2) the method evaluating the tuber-
culous changes in mice by the specific lung weight was considered as one of the useful,
objective and simple methods for the evaluation of murine tuberculosis.

3. The weight of spleen did not correlate with the weight of lung, or the degrees of
tuberculous changes in mice. (r=-—0.45) (Fig. 1)

4. Even the highest virulent strain, the heat-killed tubercle bacilli could not form macro-
scopic tuberculous change. There was no difference between the mice infected with heat-killed
bacilli of high virulent strain and the mice infected with heat-killed bacilli of moderately

virulent strain. (Tab. 4)

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose-machi, Kitatama-
gun, Tokyo, Japan.
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5. The microscopic findings of the mice infected with heat-killed bacilli of different degrees
of virulence were identical with each other, too. These findings were markedly different from

the findings of the mice infected with live bacilli (Table 5).
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Table 2.
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Degree of Pulmonary Tuberculous Involvement, Body Weight and Weight of

Organs of Mice 20 Days after Infection (Average rates with 9594 confidence limit)

. Degree of
Infections d . . . . .
strain | N o |in viable units | Body weight | pulmonary | Lung weight | Specific lung | Spleen weight
(x10%) involvement
50 9 21 11.1+1.8 4.84+40.27 479+ 74 435475 158+ 36
105 10 19 13.5+4.5 4.10+0.72 367 +53 281457 236 + 56
65 10 15 16.4+4.0 2.1540.37 297 +34 | 179+ 15 311165
37 9 52 16.9+5.6 1.60+0.53 232+ 33 3 146 +12 283+63
* Specific lung weight---lung weight(mg)/body weight x10
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Table 4.

Body Weight and Weight of Organs of Mice
Infected with Heat-killed Tubercle Bacilli of
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Heat-killed or Live Tubercle Bacilli with
Different Degree of Virulence
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