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ANTI-TUBERCULOSIS IMMUNITY OF GUINEA PIGS
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(Received for publication May 9, 1978)

Adult guinea pigs weighing 350~400 g were inoculated orally with freeze-dried BCG
vaccine in amount of 80 mg as one dose resuspended in physiological saline inserting a
specially provided inoculation instrument deeply and quickly into oesophagus. Thereafter,
body weight increase, tuberculin reactions and the fate of BCG were investigated in the 1st
experiment. In all animals, body weight increased fairly well and tuberculin reactions
converted to positive as early as at the 4th week after inoculation. The viable bacilli
recovered from organs revealed that BCG absorbed through Peyer’s patches distributed rather
quickly to the remote organs such as bronchial lymph nodes representing large number of
viable units accompanying marked swelling of lymph nodes in earlier stage after inoculation.

In the 2nd experiment, animals were divided into 4 groups of 6 guinea pigs each. The
1st group was inoculated with living BCG, the 2nd with heat-killed BCG, the 3rd with heat-
killed BCG in Freund’s incomplete adjuvant (F.I.C.A.), respectively, and the 4th was left as
untreated control. The former 3 groups were inoculated orally either with living or heat-
killed BCG of the same concentration as living BCG twice at 3 weeks interval. Three weeks
after the 2nd oral inoculation, 7.e. at the 9th week when all animals of the 1st group showed
positive tuberculin reactions, while those of the remaining 3 groups were negative except an
animal each of the 2nd and the 3rd groups, all animals were infected subcutaneously with
HyRv strain.  After additional 3 weeks, they became strongly positive to tuberculin. Then,
3 animals each were sacrificed at the 3rd and the 6th week after infection. The macroscopic
findings and the number of virulent tubercle bacilli recovered from organs revealed that the
animals of the 1st group alone were affected obviously slighter than those of the remaining
3 groups. Among the latter 3 groups, no statistically significant difference existed. Serological
test revealed that only in one animal of the 3rd ‘group, which was positive to tuberculin,
haemoagglutination titer was demonstrated as high as 32 fold.

The present study showed clearly that even the adult guinea pigs could be sensitized

fairly well to tuberculin and immunized against virulent tubercle bacilli infection by the oral

* From the Department of Tuberculosis, National Institute of Health, 2-10-35, Kamiosaki, Shinagawa-
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administration of BCG vaccine, provided that the vaccine of high viability is inoculated into

empty stomach.
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Table 1. Tuberculin Reactions (mm)* in Guinea
Pigs after Oral BCG Inoculation

BCG Weeks after inoculation
inoculation 5 4 6 3
Once 8.2 16.3  16.0 /
" Twice 7.4 138 17.0  14.5
(=) 3.4 3.0 3.6 2.6

* Mean of 5 guinea pigs.
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B VARSI NIZEERREBL TS (E2),

Fig.2

Table 2, Fate of BCG after Oral Inoculation
as Revealed by the Viable Units*
per 10 mg of Organs

Weeks after inoculation
Organ
4 6 8
Jejunum
Spleen 17.7 1.8 0.7
Mesenteric
lymph node 0.6 1.0 0
Bronchial lymph
node 140< 25.7 2.3
(Weight in mg) | 1,200 270 190

* Mean of 3 guinea pigs.
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Table 3. Tuberculin and Serological Reactions of Guinea Pigs in Exp. 2

Guinea pig Tuberculin reactions (mm) Serological reactions
Group at weeks of at 9th week
No. 6 9 12% H-agglutin H-lysis

1 7 15 20 - -

2 6 14 20 - -

Living 3 4 17 22 - -
BCG 4 14 19 20 - -
5 11 15 22 - -

6 10 11 20 - -

1 5 10 23 — -

Heat-killed z ’ > 2 _ _
BCG in 3 2 ° A - -
water 4 ! ° 17 - -

5 2 4 18 - -

6 2 5 22 - -

1 3 5 19 - -

Heat-killed 2 4 6 20 - —
BCG in 3 11 18 20 +(32x) —
Freund’s 4 3 5 24 - -
I.C. Adj. 5 4 6 22 - -

6 3 5 21 - -

1 3 5 21 - —

2 3 5) 19 — —

Non-treated 3 4 4 21 - -
control 4 4 4 22 — —

5 2 5 20 - -

6 0 5 18 - -

* 3 weeks after virulent infection at 9th week.
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Table 4. Autopsy Findings of Guinea Pigs and the Number of Infected Tubercle
Bacilli Recovered from Their Organs

Macroscopic findings Tubercle bacilli
Guinea recovered from 10 mg

Group pig Organs Lymph nodes of
No. lung liver spleen (weight) ng?g- i‘g%{;l portal ;‘fgg;d Spleen Liver
1 - - - 1z | - + - = 20 10
2 - - - 13 | - + - - 140 10
Living 3 - - +@* 1.3 | — + - - 35 5
BCG 4 - - +(2 1.4 + + - — 23 4
5 - - +10) 1.5 | H# + + - 120 4
6 - - +(@ @n| + o+ + - 53 0
1 - - H 2.7 - - + — 580 0
Heat-killedl 2 - 4+ + ani - # + - 490 10
BCG in 3 -+ + (1.5 | + + + - 1,200 5
water 4 -+ + 0.9) + +H + + 700 11
5 - — + (1.4) + + H + 1,100 19
6 - - + 1.9 | +# + + - 2,100 17
1 - + + (1.6) +H H + - 1,500 105
Heat-killed 2 -+ H (1.8) H +H + - 1,850 120
BCG in 3 -+ + (1.4) | + + - 380 10
Freund’s 4 - H (1.6) | Ht + + - 1,300 4
I.C. Adj. 5 -+ +H (1.6) | H# + + + 650 21
6 - - +H (1.3) +H + + + 1,100 26
1 + - + (2.4) + + + 600 50
Non- 2 + + + 1.3) H + + - 1,100 25
treated 3 + H (2.0) H + + - 2,000 140
control 4 H  H H (5.3) | + HF + 3,500 250
5 #+ H + 1.6) | H# H HH + 1,250 70
6 H H H (2.3) | # + + - 650 115

Note. 1. ( )* in living BCG group : number of macroscopic tubercle.
2. Guinea pigs No.1~3 in each group were sacrificed 3 weeks after infection; No.4~6 were 6 weeks after infection.
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