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Summary

Experimenting with the tuberculous guinea pig, 1 examined the relation between
the amount and period of administration of tuberculostatic agents and tkc emerg-
ence of resistant strains of tubercle bacilli and obtained the following results:

(1) No emergence of resistant strains was observed in tuberculous guinea pings,
which had been treated Withva large dose of either streptomycin (SM) or
o-aminophenol (OM) for a short period.

(2) As far as SM was concerned slightly resistant strains appeared in the tuberc-
ulous guinea pings which had been treated with the same total dose of SM as
in the above experiment if the drug was given in smaller doses for longer

periods.
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Table 1.
Macroscopical autopsy findings of the experimental animals
treated with larg daily dosis of SM or OM for short duration

1. Drug tested; (1) SM (Dihydrostreptomycin sulfate “Sankyo”)
(2) OM (o-Aminopheno] “Kindai Kekken”)
2. Infection ; Guinea pig were infected subcutaneously in the left
groin each with 1lmg of human tubercle bacilli “Stain Ha”
3. Treatment ; Treatment was begun 15 days after infecion and
continued for 35 days
4. Autopsy ; All animals were killed 50 days after infection
= Autopsy findings -
E @ E’ =0 macroscopically Weight (gm)
g S| B E -E Visceral Lymph Vi ]
v-g g Z, E 'E g‘ organ nodes g isceral organ §
j=7 a =1 ~?~D ~ ‘= - H "g u—
SRR BN A 2 E 58
g & gls |3 ] e 2 oA
& = 1 g 2 = = 2=
5 © = e~ =1 g 2l gl% = s
[S I 212 | & el g|wigle!l g5 ] a0 & £
2 O ls | & all8lg | 2la| B2 2|0 © ] 4 )
2 o | g Ela315 88 - A g 2 )
E < | & =3 02 =V = ) wn - wd M
SM 120 700 (B0 ) = | = |+ |+ x|+ | =% 1.2 | 5.9}2.78| +50
a |(subcuta-
neously)l 5 |\ 90 | 700 [50 | ++ | + | + |+ |44 | # |+ | 1.6( 4.3 1.76 | +95
oM 1 |40|1400 50 [} 3= | == | + | ++ | 44 | $#H +1 2.5| 4.32.36| +35
b i(subcuta- :
neously) 9 | 401400 |50 | + |+ | 4+ |+ |+ | + |+ | 2.9| 5.0]2.18 | +65
oM 1180 (280050 + |+ 4+ H | +1+ 1 x 6.7 4.6 | 3.51 | +45
¢ |(sudcuta- — ]
neously)' o | 89| 2800 |50 | &= | + |+ |+ | + | 44| + | 2.6| 4.0|2.53| +65
oM 1140|1400 (500 | = | H |+ | x|+ |+ 2.7 4.8]2.60 | +60
d
Corally) 1 9 | 40| 1400 |50 || + |44 | | + | = |44 | 44| 15| 3.4]|2.44 | +70
oM 1180|2800 |50 44| | 4|+ | x|+ 4+| 2.0 4.2/ 255 +15
e [ ! SR SRS S DU N —_—
Corally) | o 80 2800 | 50 | + | 44 | = |+ | ++ |4 |+ | 15| 3.4]2.4a| +70
Controls 1{0 0| 50 || HF | | | M M| M H || 2.9 4.8 ] 2.52 0
f
() 2 ( 0 0[50 | 44|+ |+ ]+ |==|+|4#| 1.3 41]1.75] +80
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Quantitative measurement of tubercle bacilli in the visceral organs

Table 2.

(0.1gm) of the experimental animals treated with larg daily dosis
of SM or OM for short duration after five weeks culture

Table 3.

To SM or OM sensibility of Tubercle bacilli
isolated from the spleen of tuberculosis gu-
nea pigs treated with larg daily dosis of SM

or OM for short duration

Drug tested

General dosis

Inhibiting|
concent-
ration

Drug tested NSO89 Spleen Lung Liver

il (fc;);tiii:tfrated)cui;f;\glgl; 123 )p1)y2y3]112]38
No. ‘ _ !

SM 20mg 1 |213]100[00|0
#  |(subcutaneously) 9 2 3|6 |o]z]ofo 2| 0
OM 40mg 1 38 |76 o7 38| 6|21 6| 4|11
b (subcutaneously) 2 ] 6 |10 ]12‘ | 0| o 2 10’ 8
OM -80mg 1 |46 |17 |50 ||12] 5] 313|117
¢ l(subcutanesusly) 2 (13 3|1 ]ofo]of1]ofs
| oM aomg 1 153 |85 |73 | 6]11] 046|18]13
(orally) 2 }38 46 |15 |12 7] o | 67 35 | 53
OM 80mg 1 |23 |93 |68 |17]16] 3|37 33|18
¢ (orally) 2 “112 25 |21 ’ of o 0l| ol of 1
) Controls 1 “300>1300>Il300>| 163 i132 132 (107 [104 [285
() 2 ”3oo>iaoo>||3oo>f 50 '106 [106 | 38 | 20 132

Reading taken after 5 weeks incubation; 0=No colony, 1=1 colony
2=2 colonies, 3=3 colonies, 300°>=More than 300 colonies.

Group |(Route of B OM | SM
administrated) administrated Guinea
(mg) |pig No. “\| (v/ml) (y/ml)
SM 20mg _ 1 “ 1.5‘ 1.5
a |(subcuta- 700 -
neously) 2 ‘ 1.5| 0.7
OM 40mg 1 1.5] 0.7
b |(subcuta- 1,400
neously) 2 1.5 ] 0.7
OM 80mg 1 | 15] 15
¢ |(subcuta- 2,800 -
neously) 2 ‘ 1.5! 1.5
OM 40mg 1 1.5] 1.5
d 1,400
(orally) 2 “ 1.5 0.7
OM 80mg 1| us] s
e 2,800 .
(orally) 2 | 1s5] 15
Controls 1 g 1.5’ 0.7
f
() 2 | 0.7| 0.3

Observation after 4 weeks culture in Kirchner’s

medium added rabbit serum in 10%.
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Table 4.
Macroscopical autopsy findings of the experimental animals
treated with small daily dosis of SM or OM for long duration
1. Drug tested: SM (Dihydrostreptomycin sulfate “Sankyo”)
2. Infection : Guinea pigs were infected subcutaneously in the groin each
with 1 mg of human tubercle bacilli “Strain Kawakami”
3. Treatment : Treatment was begun 34 days after infection and continued
for 143 days
4. Autopsy : All animals were killed 176 days after infection

o Autopsy findings .
o ]
S go gz macroscopically Weight (gm)
1 = :
: ‘o | Visceral L h .
E ‘E 2 | 8 % ‘Z" ® er:rgan ympnodes g Visceral organ §
o § g an ~ u).E —t B M
= 0 g a1 & 28 8 3 5o
3 = = -8 ST 5 2 “E 2o
S E 2 g c° & 812 |=|2 g3
] ElE < | & | = 21§11 81% o T
2 < |H|lalS|3isld| sG]l &8 |3 |2
15 (715176 4+ | — | H [+ | = | 4| ~ 1.7 3.917.2 | +210
SM ——— -
(subou- 2|5 |715\176) | 44 |4+ | + |+ || - | 2.9 4.5|27.6|+185
a’ taneously) _ — —

3| 5 715|176 |+ || HE | H | H# | + || 3.5] 3.6]22.6 |+ 50

controlsl 11 . . o ML H | M 2.2 4.9 20.2 | —150

1|5 |715/176) t{ ++ [ 41 [ ++ | ++ [ | +{ 1.9 4.3 |17.9| - 50

SM _— .
(intra- 215 |715\176|| 4+ + |+ |x|=|+1-1{ 2.5| 5.8|18.7|+29%
b’ | Pulmonary) —— N —

315 715(176) 4 | + |+ |+ |+ | H | + 2.8 | 4.7|23.2|+150

controls 1] . . o N HE] | HE D+ 2.6 5.0(24.5|-140
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Table 5. :
Quantitative measurement of tubercle bacilli in the visceral

organs (0.1gm) of the experimental animals treated with

small daily dosis of SM or OM for long duration

Drug tested \wn; Spleen Lung Liver
Group| (Route of N 'I;eslt) !
: sk Guinea *«_t4be| 1 2 3 1 2 3 1 2 3
administrated) pig No. \No.‘
\.
1 | 4 | 20 | 15 ) 0 0 0 0 0
S M \
2 | 110 87 | 240 12 1 0 4 2 6
a |(subcutaneously)
3 I 2 0 0 0 0 0 0 0 0
Contrls 1 300> 300> 300>% 35 20 40 | 150 | 180 54
1 150 70 | 110 8 3 1 7 13 2
S M -
2 23 20 80 0 0 0] 0 0 0
b |(intrapulmonary)
3 0 0 0 0 0 0 0 0 0
Controls 1 300>>| 300>>| 300> 30 90 | 160 | 180 30 25
Reading taken after 5 weeks incubation : 0=No colony 1=1 colony 2=2 colonies------ 300>
More than 300 colonies.
Table 6.
To SM or OM sensibility of tubercle bacilli isolated from the
spleen of tuberculosis guinea pigs treated with small daily dosis
of SM or OM for long duration
Tohibiting
Drug tested (Route] General dosis co:‘:t?;tr;
Group oM SM PAS Tbl INAH
of administrated)| administrated Guinea
pig_No. | (v/ml) | (y/mb) | (v/mD) | (y/ml)  (y/ml)
1 1.5 3.1 0.7 12.5 0.2
SM 5mg
715mg 2 1.5 12.5 0.7 6.2 0.1
a’ (subcutaneously)
3 0.7 1.5 0.7 6.2 0.2
control . 1 0.7 0.7 0.7 12.5 0.1
1 1.5 6.2 0.7 12.5 0.1
SM 5mg
715mg 2 0.7 1.5 0.7 12.5 0.1
b (intrapulmonary)
3 1.5 0.7 1.5 12:5 0.1
control . 1 1.5 0.7 0.7 12.5 0.1

Observation after 4 weeks in the Kirchner’s medium added rabbit’ serum in 109%.
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General Summary

The following conclusions have been obtained from the above mentioned parts
1, 2, and 3.

Tubercle bacilli exposed to various tuberculostatic agents either in vivo or in
vitro for a long period were found to develope sooner or later into strains resist-
ant to the respective agents. And o-Aminophenol was confirmed to be the most
suitable tuberclostatic agent for long-term administration because it induces such

+development less than any other substance experimented with.




