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Fig. 1. Changes in Tuberculin Reaction
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Table 1. Macroscopic Findings and Weight of the Lungs and Spleens

Time after infection 5h. Sw. 10 w.
Animal No. 1 7 2 3 4 5 6 9 10 22
Lung ® o +1| & @ (&) $2) +
Liver — — — _ — — — —
Airborne route Spleen - - - - - - - -
Tracheal lymph node — 4+ H — + — H —
Weight of lung 3.3 33 415| 52 475 3.8 |58 505 58 53 5.5
Weight of spleen 0.5 0.5 0.7 0.75 1.05|1.25 0.9 1.15 0.9 1.0
Time after infection Sh. Sw. 10 w.
Animal No. 12 13 11 14 15 16 18 19 20 21
+
Lung +1 smaall - - - - smalll -
Airborne and Liver - - - - - - - -
intravenous Spleen - — — — — — — —_
route Tracheal lymph node -+  # + o - o+ -
| Weight of lung 4.0 3.8 3.85 4.8 505(6.8 6.0 6.35 87 4.8
l| Weight of spleen 0.45 0.55 0.45/0.75 1.4 0.85(0.65 0.75 1.05 0.7 0.55
Time after infection 5h. S5w. 10 w.
Animal No. 24 30 23 25 26 27 28 29 32 33
!
| Lung 1 - = ~ T small -
| Liver — ~  smalll — — + — —
Intravenous | _ — — — - _ -
route Spleen small
| Tracheal lymph node +H — + + — + + +
i Weight of lung 5.15 3.9 5.5 4.6 50542 46 525 6.2 4.75
’ Weight of spleen 0.85 0.45 0.55|0.8 0.7 1.45|0.65 0.7 1.15 1.1 0.9

Numer of tubercles in the organs: + 1~10, # 11~20, # 20<, O Necrosis.

Degree of swelling of the lymph nodes: + Rice grain size,

4 Green-pea size, # Horse-bean size.
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Table 2. Viable Units of Bacilli per 10 mg of Each Organ
Time Airborne route ‘ . Airborne and : ; Intravenous route
after Animal Animal intravenous route | Animal
e No. |— - "'No. | "No. | m—
: P H s B H s | 3 H s
1 0 0 0 12 2.5 6 18 |, 0.5 9.5 85
(0) (0) (0) (0.5) (8) (23.5) (0.5) (4.5) (7.5)
0 0 0 0 0 0.5 4 47.5 52.5
5h.
Tl o © | Bloeo o o * @ d 6D
8 1 0 0 17 0 0 0 31 | 85 24 70
(0) (0) (0) 0) 0) (0) (&) (34.5) (76)
2 13.5 0 0 11 0 0 0 23 0 50.5 20.5
(17.5) (0) (0) 0) (1) 1) 0) (58.5) (20.5)
1.5 4.5 0.5 8 Ht 330 | 0 0 0
e P e © oyl M en 60 @y oo © O
i 4 50 0 0 15 0 H#H 7 2 1 306 46
| (29) (0) (0.5) 0.5)  (#) @ 0.5) () (41.5)
5 0.5 0 0 16 0.5 0 0 27 0 0 0
6 0 0 0 18 0 0 0 28 0 _ 43.5 68.5
10 w. 9 5.5 0 0 19 0 0 0 29 0 4 0
10 2.5 0 0 20 0 0 0.5 32 0.5 0 0
22 4.5 0 0 21 0 0 0 33 0 1 0
P: Lung H: Liver S: Spleen
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Changes of the Virulence of INH-resistant Tu-

bercle Bacilli for Guinea Pigs according to Differ-’

ent Infection Routes.
Introduction
In our previous experiments, it was found that
the virulence of INH-resistant catalase negative tu-

bercle bacilli for guinea pigs varied with different

infection routes, and that the pathological changes
of the lungs were severer in the airborne infection
than in the intravenous infection. The purpose of
the present study is to examine the cause of this
difference in the virulence between the airborne and

intravenous infections.



196346

Materials and Methods
Three groups of 11 guinea pigs each were chal-
lenged in this experiment: the Ist group by the
airborne route; the 2nd group by the airborne and
and the 3rd

group by the intravenous route. Two week old cul-

intravenous routes simultaneously ;

tures on Sauton’s medium of the INH-resistant
(>>507 of INH per ml) catalase negative strain of
human type tubercle bacilli, H37 Ry were used in
each infection experiment. From each group, 3 gui-
nea pigs were sacrificed and examined pathologically
and bacteriologically at 5 hours and 5 weeks, and
the remaining animals were killed 5 and 10 weeks
after the infection.
Results

i) Tuberculin reaction

In the Ist group, tuberculin reaction was positive
in one of 8 cases 2 weeks after the infection (5.4
mm in the average diameter of the indurations),
While in

the 2nd and the 3rd groups, it was positive in al-

and in all cases at 4 weeks (19.8 mm).

most all cases at 2 weeks (15.1 mm and 13.2mm
respectively).

ii) Pathological findings (see Table 1)

In the lst group, grossly visible caseous lesions
were observed in the lungs in almost all cases 5
and 10 weeks after the infection. In contrast, in
the 2nd and the 3rd groups, only a few small
lesions were observed macroscopically in the lungs
of a few cases. In the 3rd group, very small tu-
bercles were observed macroscopically in the livers
of 2 cases and in the spleen of one case. Histolog-
ical examinations were also made, and only an
atrophic epithelioid cell tubercle was found in the
lung in both the 2nd and the 3rd groups.

iii) Bacteriological findings (see Table 2)

By quantitative culture, the numder of viable
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bacilli in the lungs of the Ist group was at 5 hours:
less than, and at 5 and 10 weeks greater than, that
of the 2nd and of the 3rd group. Viable bacilli
were recovered from the lungs in almost all cases.
in the lst group, but in only a few cases in the
2nd and the 3rd groups at 5 and 10 weeks after
the infection.
Conclusion

In the Guinea pigs infected with the INH-resist--
ant strain by the intravenous route, lesions in.
every organ were very slight. On the other hand,
in those infected with the same strain by the air-
borne route, gross caseous lesions were found in:
the lungs, and viable bacilli were recovered from
the lungsfor longer period of time than in the former
group.

In those infected simultaneously by both infection:
routes pathological findings were similar to those-
in the intravenously infected group, and viable
bacilli in the lungs decreased in number more rapid--
ly than in the airborne infection group.

Even a small infection dose of low virulent tuber-
cle bacilli is able to cause rather severe lesions in
the lungs when deposited exclusively in such a sus-
ceptible organ as the lung. But when deposited
mostly in such organs as the liver and spleen, even
a large dose of the same strain seems to fail to
cause serious lesions in any organ.

From the results mentioned above, it is suggested’
that the intravenous inoculation inhibits the forma--
tion of necrotic lesions by the airborne inoculation.
Such an effect may be due to the fact that the in-
fection doses are larger in the intravenous inocula-
tion than in the airborne inoculation, and according-
ly the resistance of guinea pigs to tubercle bacilli
Is sooner acquired in the intravenous inoculation

than in the airborne inoculation.



