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(Received for publication February 25, 1972)

The virulence of rifampicin-resistant tubercle bacilli for guinea pig and mouse was reported.

The rifampicin-resistant strain was prepared by repeated cultivation of Kurono strain
(freeze-dried and stored tubercle bacilli) on Dubos Tween Albumin media containing increasing
concentration of rifampicin.

For the evaluation of virulence in guinea pig, index of macroscopic findings, root spleen
index and number of viable bacilli in spleen were used ; in mouse, specific lung weight and
number of viable bacilli in lung were used.

The methods and results of examination were summarized as follows :

Experiment 1: The virulence of tubercle bacilli resistant to 10 mcg rifampicin (RFP) for
guinea pig and mouse.

The strain resistant to 10 mcg RFP was prepared by cultivation of freeze-dried Kurono
strain on Dubos media containing increasing concentration of rifampicin. The concentrations
of rifampicin in Dubos media for making the rifampicin resistant strain were, - (1) 0.02
mcg —> (2) 0.1mcg —> (3) 1meg—> (4) 2.5mcg —> (5) 10mcg. The same subculture
in Dubos media not containing rifampicin was performed for original strain as the control
strain.

The vilurence of strain resistant to 10 mcg rifampicin attenuated markedly for guinea pig
but not for mouse (Table 1, Figure 1 and Table 2, Figure 2). )

To elucidate the relationship of degree of rifampicin resistance and virulence for guinea
pig, the following experiments were performed.

Experiments 2 and 3 : The virulence of tubercle bacilli resistant to 0.1 and 1mcg rifam-
picin for guinea pig.

The strains resistant to 0.1 and 1 mcg rifampicin were made by cultivation of freeze-dried
Kurono strain on Dubos media containing increasing concentration of rifampicin. The concen-
tration of rifampicin for making the rifampicin resistant strain were, ...... (1) 0.01 mcg —>
(2)0.02mecg — (3) 0.04 mcg —> (4) 0.05mecg — (5) 0.1 mcg (Inoculated for guinea pig)
——> (6)0.4mcg —> (7) 1mcg (Inoculated for guinea pig) —> (8) 2.5mcg —> (9) 5mcg
(Inoculated for guinea pig) — (10) 10 mcg.

* From the Research Institute Sanatorium, Japan Anti-Tuberculosis Association, Kiyose-shi,
Tokyo 180-04 Japan.
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The virulence of strain resistant to 0.1mcg rifampicin attenuated markedly comparing

with the original strain which was performed the same number of subculture in Dubos media

not containing rifampicin (Table 3, Figure 3 and 4).

The strain resistant to 1mcg rifampicin also showed the decreased virulence for guinea

pig (Table 4, Figure 5 and 6).

In conclusion, rifampicin-resistant tubercle bacilli showed markedly attenuated virulence

for guinea pig.
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Table 1. Virulence of Tubercle Bacilli Resistant
to 10 mcg Rifampicin (RFP) for Guinea Pig
(0.1 mg subcutaneous inoculation)
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Table 2. Virulence of Tubercle Bacilli Resistant
to 10 mcg Rifampicin (RFP) for Mouse

(0.1 mg intravenous inoculation)

RFP-resistant
. K
Strain Kurono | (Original)
No. of viable bacilli
inoculated 2x10° 2.15X10°
Minimum 0 12
Index Of. Maximum 8 18.5
macroscopic
finding Mean 4.28 14.7
Median 5 14. 25
Minimum 0.344 0.394
R°?tdSPlfen Maximum 0. 693 0.705
index*
(VST Mean 0. 438 0. 5488
Median 0. 402 0. 552
X Minimum 0 9.5
No. of viable K
bacilli in | Maximum 130 2,180
(ﬁ)&een) Mean 22.6 574.15
m
&) | Median 3.5 165

Notes : Dubos culture of each strain was used. 8 to
9 animals were used for examination of each
strain. Autopsy was performed at 6 weeks
after inoculation.

* Root spleen index (vSI) was calculated as follows :

Spleen weight(g)
Body weight (g) %100

Virulence of Tubercle Bacilli Resistant to
10 mcg Rifampicin for Guinea Pig
(0.1 mg subcutaneous inoculation)

Fig. 1.

Index of macroscopic Root spleen index No.of viable bacilli

finding in spleen
20 r 1.0 5r
r I Log. © Mean
F 4t -Median
15
L L [0}
[ 0 3r
101 0.5F —R
t 10-R 1o
f L O 2 -
- I 10—R
5 -
b 1 -
L
Notes. O : Original strain, 10-R : 10 mcg resistant strain

RFP-resistant
. K
T e
No. of viable bacilli 1
inoculated 2x108 ‘ 2.15x108
Minimum 65. 6 70.0
Specific Maximum 97.0 111.1
lung weight*| Mean 75 82. 66
Median 75 82.1
Mini 980 640
No. of viable 1n1.rnum
bacilli in | Maximum 3,000 6, 000
P spleen | Mean 1,910 2,249
(/10mg) .
Median 1,750 1,700

Notes : Dubos culture of each strain was used. 8 to 9
animals were used for examination of each
st- rain. Autopsy was performed at 6 weeks
after inoculation.

* Specific lung weight was culculated as follows :

Lung weight (mg)

Body weight (g) x10

Fig. 2. Virulence of Tubercle Bacilli Resistant
to 10 mcg Rifampicin for Mouse (0.1mg
intravenous inoculation)

Specific lung weight No. of viable bacilli

120 6 in lung
I Log.

100~ 5
L 4l

| 0
L 10—R 3 + {
0

501

o Mean

B — Median 1=

Notes. O : Original strain, 10-R:10mcg resistant strain
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Table 3.

1 mg subcutaneous inoculation

W BATE H5E

Virulence of Tubercle Bacilli Resistant to 0.1 mcg Rifampicin (RFP) for Guinea Pig

0.1 mg subcutaneous inoculation

Strain 0.1mcg RFP- Kurono 0.1mcg RFP- Kurono
resistant Kurono (Original) resistant Kurono (Original)
No. of viable bacilli inoculated 2.15%107 2.1x107 2.15x 108 2.1x108
Index of Minimum 1.5 9.5 0.5 12
macroscopic Maximum 2 18.5 2 12.5
finding Mean 1.75 14 15 12.25
. Minimum 0. 4976 0. 5463 0. 3880 e
Root spleen index .
(VST y* Maximum 0.5231 1.1534 0. 4410 —
Mean 0.5104 0. 8499 0. 415 0. 9495
No. of viable Minimum 2.5 348 0 1, 050
bacilli in spleen Maximum 31 5, 600 0 3,100
(/10mg) Mean 16.8 2,974 0 2,075

=7 _ ./Spleen weight (g)
¥ VST =Y 55dy weight (g % 100

Fig. 3. Virulence of Tubercle Bacilli Resistant
to 0.1 mcg Rifampicin for Guinea Pig
(1 mg subcutaneous inoculation)

1.21
Index of macroscopic. [Root No. of viable bacilli
finding sple.en in spleen
201 1.0f  index
I I Log. oMean
L L . 4+
151
3_
101 0.5 ¢ O
0 | 0I-R ) Y
0.1-R
o 1
F 0.1-R
Lo i

Notes. O : Original strain, 0.1-R:0.1mcg resistant strain
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2 guinea pigs were used for each strain.

3 guinea pigs were used for each
strain. Excluding 2 in original and
1 in resistant groups from +SI be-
cause of pregnancy.

Fig. 4. Virulence of Tubercle Bacilli Resistant
to 0.1 mcg Rifampicin for Guinea Pig
(0.1 mg subcutaneous inoculation)

Index of macroscopic Root spleen index No.of viable bacilli

finding in spleen

20+ 1.0 5r

- o

r r 0] Log.

L - 4_
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] R

L 0 3 [0)
10+ 0.5F

i ! oL

r | 0.1-R
5F . o Mean

0.1-R
t 0.1-R

Notes. O: Original strain, 0.1-R:0.1mcg resistant strain
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Fig. 5. Virulence of Tubercle Bacilli Resistant
to 1 mcg Rifampicin for Guinea Pig
(1 mg subcutaneous inoculation)

Index of macroscopic Root s'plee_n index No.of viable bacilli

0 finding in spleen
20 1.0[- SF

L Log.

L [ 4_
15+ o

L 0 L

SR N R
10r 0.5 (0]

L L { (0] 9l
5: i 1“R

L 1+ o Mean
l 1—-R L
Foo 1-R

Notes. O: Original strain. 1-R: 1mcg resistant stram
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Table 4. Virulence of Tubercle Bacilli Resistant to 1 mcg Rifampicin (RFP) for Guinea Pig
1 mg subcutaneous inoculation 0.1 mg subcutaneous inoculation
Ctioni 1mcg RFP- § Kurono 1mcg RFP- [ Kurono
Strain ‘ resistant Kurono | (Original) resistant Kurono (Original)
No. of viable bacilli inoculated ‘ 3.9% 107 5. 98X 108 3.9%10¢ 5. 98108
Minimum 1 15 ‘ 0 11
Index Of, Maximum 1 15 . . 0.5. 17
macroscopic
finding Mean 1 15 0.17 14. 8
Median — — . 0 16.5
Minimum 0. 3151 0. 4620 0.3231 0.5155
Root spleen index Maximum 0. 3976 0.6712 0. 3367 0.7835
(/ST )* Mean 0. 3564 0. 5666 0. 3283 0. 6676
Median — — 0. 3274 0.7094
. Minimum 0 590 0 35
No. of viable Maximum 0 2,550 0 2,950
bacilli in spleen M 0 1570 0 1127
(/10 mg) ean : ’
Median — - 0 390

« ‘/gz‘/Spleen weight(g) 100

“Body weight (g) *
Fig. 6. Virulence of Tubercle Bacilli Resistant
to 1 mcg Rifampicin for Guinea Pig
(0.1 mg subcutaneous inoculation)

Index of macroscopic Root spleen index No.of viable

finding bacilli in spleen
200 1.0 5r
Log. o Mean
L 4t - i
15? Median
- 3 b
10 0 o0.51 0
L 2t
5F 1-R (0]
b 1.._
[ 1-R i 1-R
a

Notes. O : Original strain, 1-R:1mcg resistant strain.
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2 guinea pigs were used for each strain.

3 guinea pigs were used for each
strain.
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