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Fig. 1. Effects of Infection with M.
tuberculosis upon Clearance Rate of
Carbon Particle in Albino Mice
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Fig. 2. Correlation of Phagocytic Activity
of Carbon Particle with degree of
Pulmonary involvement, Weight
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Fig. 3. Correlation between Phagocytic
Activity of Carbon particle and Degree
of Pulmonary Involvement, Weight
of Spleen, in Large Dose
Infection
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Phagocytic Activity of Reticulo-endothelial Sys-
tems in Experimental Tuberculosis of Mice,

Concerning the non-specific resistance to tu-
berculosis, extensive studies were made by Nuka-
da in Japan with his idea of “heterogenous re-
sistance”, Also recently Dubos and others re-
ported that heterologous bacterial infection mark-
edly enhanced this resistance in mice.

The establishment of the method of determin-
ing the function of reticulo-endothelial system
(RES) by measuring the rate of clearance of
carbon particles from the blood stream, has
made it possible to study the relation between
the function of RES and the resistance to infec-

tious diseases. In this connection, the authors

formerly reported a simplified method of meas-
uring the function of RES by use of Idia ink,
which will be described as follows : Mice were
injected intravenously with a does of 16 mg of
carbon particles per 100 gr of body weight.

After 20 minutes 0.4 ml of blood was taken by
cutting the axillary vessel, diluted with the
same amount of 3.8 % sodium citrate solution,
and was subjected to the centrifugation, The
supernatant fluid was further diluted with five-
fold volume of distilled water. The amount of
carbon contained in this sample was measured
electrophotometrically, From this reading the
log of the true concentration of carbon particles

was calculated, of which the absolute value was
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named “the phagocytic index of carbon particle”
of RES.

In the present study the authors tried by
using the above method, to examine the correla-
tion between the development of tuberculosis and
the activity of RES and to clarify the cause of
the individual difference in susceptibility of mice
to the tuberculous infection.

1) Mice of resistant ddY strain were injected
intravenously with 0.1 mg or 0.01 mg (wet
weight) of human type tubercle bacilli (HyRv),
and after specified periods of time the phagocytic
index of these animals was measured, The val-
ue rose markedly after a day, revealed a tem-
porary drop after 3 to 5 days, rose again after
7 days keeping a high level for about 2 weeks,
and returned to the normal level after 6 weeks.
Thus two peaks were observed in these curves,
and the height of these peaks was higher with
large dose infection than with small dose
infection, showing that the phagocytic activity
increases with the increase of the dose of infec-
tion,

In order to analyze this reaction curve, the
authors tried ro examine the role of foreign
body reaction resulting from the inoculation of
the tubercle bacilli. For this purpose, carbon
particles and spores of B. subtilis were employ-
ed, the former being chosen because of their
minute chemical and biological activity, and the
latter as an example of organisms with a size
similar to tubercle bacillus and having little path-
ogenicity to mice. The phagocytic index was
measured 24 hours after the injection of these
agents. In both cases a definite increase of
phagocytic activity was observed (Fig. 5). Ac-
cordingly it was considered that the first peak
indicated, at least partially, a foreign body
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reaction due to the injection of the bacilli,
whereas the second peak represented an increase
of phagocytic activity due to the biological ac-
tivity of tubercle bacilli.

2) The same animals which had been used
for the estimation of the phagocytic index 6
weeks after the infection, were killed and sub-
jected to autopsy, the macroscopic findings of the
lung being assesed and the weight of the spleen
being measured. There was no definite corre-
lation between the degree of tuberculous involve-
ment and; that of phagocytic activity (Figs.
2and 3).

In the next experiment, mice of susceptible
CF1 strain were used in order to produce more
advanced tuberculosis than in the previous ex-
periment, The animals were injected intrave-
nously with 0.1 mg or 0.01 mg of tubercle ba-
cilli, and after 42 days were measured of the
phagocytic index and were subjected to autopsy.
The value of phagocytic index of the infected
mice was lower than the value of the normal
mice of CF1 strain. Furthermore, the value
was higher in the group infected with larger
dose than in the group infected with smaller
does, just as seen in the former experiment.
But when observed in each animal, no definite
correlation was found between the value of
phagocytic index and both the degree of tuber-
culous involvement of the lung and the weight
of the spleen (Fig. 4).

In the present experiment, changes in the
phagocytic activity during the course of tuber-
culous infection were studied to some extent,
but further studies are required in order to clar-
ify the role of this activity in the natural
resistance to tuberculosis,



