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STUDIES ON STABILITY OF VIRULENCE OF TWO STRAINS
OF TUBERCLE BACILLI WITH DIFFERENT
VIRULENCE TO GUINEA PIGS*

Kenji KUDOH and Masahiro TSUZUKI

(Received for publication June 3, 1966)

Experimental studies on the virulence of 43 strains of tubercle bacilli, isolated from the
tuberculous patients who were newly discovered by the Tuberculosis Prevalence Survey in Japan
in 1963 and 1964 and received no therapy, revealed that these 43 strains showed various degrees
of virulence, from high to relatively low, in mice and guinea pigs. (KEKKAKU, 41, 359 and
427, 1966).

In the above-mentioned experiments, the bacilli were planted successively on Dubos’ liquid
media twice, after isolation from the patients on egg media. It is the purpose of this paper to
study the reliability of the results of the previous experiment using the same methods as in the
previous reports and to study the influence of successive plantation on the virulence of bacilli.

Schedule of this experiment is illustrated in Fig. 1. Two parent strains were selected :
No. 110, representing high virulent strains, and No. 185, representing low virulent strains.
From the lungs of the animals of No. 38 and No. 41, both of which had been infected with
strain No. 110 (parent), two daughter strains were isolated on egg media. The animal No. 38
was affected severely while the animal No. 41 was affected moderately. From the animals No.
69 and No. 67, both of them having been infected with strain No. 185 (parent), other two
daughter strains were isolated. The animal No. 69 showed moderate changes while the animal
No. 67 showed slight lesions.

These four daughter strains were planted on Dubos’ media twice, and adult male guinea
pigs were infected with 0. 1mg (wet weight)of each daughter strain subcutaneously. One group
consisted of 6 animals. All the animals were sacrificed 8 and a half weeks after infection. The
tuberculous changes of viscera and lymph nodes were observed macro- and micro-scopically.

The macroscopic index of tuberculous lesion in animals was the same as the one described
in the previous reports, and maximum number of the index of viscera was +5. The microscopic
index was determined considering the extensiveness of lesion, size of each lesion, degree of
mnecrosis and number of bacilli on the stained section. The maximum number was 45, too.

The average with 95 per cent confidence intervals of the standard error of macro- and
micro-scopic indices of No. 110 strain is shown in Table 1, and No. 185 strain in Table 2.
The statistical study on the results of this experiment was performed by application of t-test.

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose-machi, Kitatama-
Gun, Tokyo, Japan.
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The “t” value of No. 110 strain is shown in Fig. 2, and No. 185 strain in Fig. 3. The value
of t-table of 5 per cent level of significance at 10 degree of freedom is 2.23. If the “t” value
of both examined strains is more than 2.23, these strains is considered to significantly differ
in virulence.

The results were as follows : There was no difference between the virulence of No. 110
strain (parent) and that of daughter strains, from macroscopical and microscopical observation.
The virulence of No. 185 strain (parent) was thought to be the same as that of daughter strain
from microscopical observation, while macroscopical indices of the liver and the spleen showed

statistical difference. This discrepancy, as seen in slightly affected animals, may be explained
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by exclusion of unspecific changes by microscopical observation.
From these data, it can be said that the virulence of tubercle bacilli, which were planted

on Dubos media twice after isolation on egg media from the animal infected with the parent

strain, was stable and not influenced by the above-mentioned conditions.

The virulence of two daughter strains isolated from the same parent strain was same with

each other, so the difference of the severity of tuberculous changes in each animal infected

with the same parent strain might be due to the difference of susceptibility of each animalfto

Mycobacterium tuberculosis.
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Table 1. Macroscopic and Microscopic Indices of the Lesions of Guinea Pigs
Infected with High Virulent Strain No. 110
A (B) «c (D) . | Weight of
Lung Spleen Live)r A+B+C I;}X'::I%I;— AC++BD+ Root indices ‘sa;gleeno
- ] 1 T
-a First exper. 3.840. 4*| 3.84+0.3|3.0+0.410.8+0.6 |12.0+2.3 [22.6+2.6 ]1 114+0.039 2.9+1.0
o) 17
28 Animal
g-_g Second ** No. 38 3.1+0.9|3.340.3 3.8+0.4(10.2+1.2 | 8.84+2.2 [19.0+1.7 1.045+0.052 7.3+2.8
Q
S| P | No.41|2.6+1.0(3.4+0.3|3.5+0.8|9.5+1.6 [10.0+1.6 [19.5+1.0 1.035+0.071 5.5+1.6
.E First exper. | 3.84+0.6 l 2.240.9|2.1+0.7 | 8.2+1.2 20.2+2.9 |0.958+0.083
S ‘
]
§7-_-‘é Second No. 69 | 3.5+1.1 | 3.3+£0.8 3.3+0.7 [10.1+2.2 18.9+1.8 |1.032+0. 097,
.5
S| *P | No. 67 26111'30i09 3.04£0.4 |8.6+0.7 18.6+1.1 |0.965+0. 042
* 95 per cent confidence mterval of standard error
** Strain isolated from animal No. 38
Table 2. Macroscopic and Microscopic Indices of the Lesions of Guinea Pigs
Infected with Low Virulent Strain No. 185
(D) .
A B PR Weight of
IEun)g Séleén L(isgr A+B+C Lg)f::‘%};_ AC++BD+ Root indices sel;llgeetno
i First exper. 0.8+0.813.1+0.6 |1.8+1.1|5.842.1|5.5+1.7 |11.2+3.6 [0.849+0.133 0.9+0.5
)
98 Animal
g-_g second | No. 69 0.440.3/0.4+0.4(0.2+0.3|1.0+0.8|2.3+0.5(3.3+£1.1(0.275+0.127/ 1.04+0.1
S| ®¥P° | No. 67 |0.5+0.2 | 0.5+0.6 | 0.3+0.4 | 1.3+0.9 | 3.3+1.2 | 4.6+1.4 |0.366+0.132 0.9+0.1
.E First exper. | 0.4+0.3 [ 1.240.7 | 0.8+0.2 | 2.440.9 7.942.4 0.558+0.118
S'3d
o 0 :
g;g Second No. 69 | 0.4+0.1|0.7+1.0{0.44£0.3|1.5+0.9 3.8+1.2 0.392+0.128
0.5
ST “¥P° | No. 67 | 0.5+0.1|0.6+0.2|0.5+0.3 | 1.5+0.3 4.8:+1.1 0.428:+0.032
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Fig. 2. “t” Test of No. 110 Strain
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