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EFFECTS IN VITRO OF CHLORTETRACYCLINE AND 3-SULFANIL-
AMIDOISOXAZOLE UPON STAPH YLOCOCCUS AUREUS
OF CHICKEN ORIGIN WITH SPECIAL REFERENCE
TO COMBINATION EFFECT AND RESISTANCE

Akira SHIMIZU

Abstract

The synergistic or antagonistic actions between chlortetracycline (CTC) and 3-sulfanilamidoisoxazole (38D
were investigated in vitro as a study of combined antibiotics. A total of 69 strains of Staphylococcus aureus
were used for the investigation. They were isolated from diseased or apparently healthy chickens and from air
samples in chicken houses. The results obtained are summarized as follows.

1. The minimum inhibitory concentrations (MIC) against the 69 strains of S. aureus ranged from 0.20 to
25 mcg/ml for CTC and from 25 to 100 meg/ml for 3SI. Two strains were considered as organisms naturally
resistant to CTC.

2. Five antibiotic combinations (whose ratios of CTC and 3SI were made to be 1:1, 1:2, 1:4, 2:1 and 4:1)
were prepared in order to compare antibacterial activity with that of each drug alone. The range of MIC
against the 67 strains of S. aureus was from 0.78 to 3.13 meg/ml for CTC-3SI combination (1:1), from 1.56
to 3.13mcg/ml for (1:2), from 1.56 to 6.25 mcg/ml for (1:4), from 0.39 to 3.13 meg/ml for (2:1) and from
0.78 to 1.56 meg/ml for (4:1).

3. To examine the CTC-3SI combinations for the effect of preventing the drug-resistance of S. aureus, three
strains were subjected to 20 serial passages in media which contained increasing concentrations of CTC, 3SI, or
CTC-3SI combinations. A rise in the drug-resistance of S. aureus was rapid to CTC, but slow to 3SI and the
CTC-3SI combinations. CTC-3SI combinations (2:1) and (4:1) especially showed a marked ability to retard
the emergence of drug-resistant variants of S. aureus.

4. It was clarified that a combination of CTC with 3SI had synergistic activity against staphylococci. In
addition, these combinations also demonstrated a retarding effect on the emergence of resistance of staphylo-

cocci on serial culture passage.
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Remarks.

1. The numbers on ordinate and adscia indicate
drug concentration in mcg/ml potency of
medium.

2. The solid line and various broken lines indicate
dermarcations between the minimal inhibitory

Fig. 1.

concentration (outside) and no inhibitory con-
centration (inside) of CTC, 3SI and their com-
bination to bacterial growth.

# Number of strains.
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Table 1. Sensitivity of 69 strains of Staphylococcus aureus isolated from chickens to

CTC-3SI combinations

Minimum inhibitory concentration (mecg/ml)

Antibiotic*1 -
0.20 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100
CTC 16*2 33 18 1 1
3S1I 54 14 1
(1:1 18 38 11 1 1
1:2 32 35 1 1
CTC-351{ 1:4 9 55 3 1 1
2:1 45 2 15 5 1 1
L 4:1 46 21 1 1
Remarks. *1. CTC : chlortetracycline, 3SI : 3.sulfanilamidoisoxazole and CTC-3SI : combination of

CTC and 38I at the rate of 1:1, 1:2, 1:4, 2:1 and 4:1.

*2. Number of strains.
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Fig. 2. Effect of chlortetracycline-3-sulfanilamidoisoxazole combination on the development of resistance.

# See the footnote of Table 1.
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Fig. 3. Effect of chlortetracycline-3-sulfanilamidoisoxazole combination on the development of resistance.

% See the footnote of Table 1.
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Fig. 4. Effect of chlortetracycline-3-sulfanilamidoisoxazole combination on the development of resistance.

#  See the footnote of Table 1.
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Table 2.  Retardation of the emergence of resistant variants
. s Original strain Resistant strain*!

Straln Antibiotic*2 (MIC,*a ng/ml) (MIC,*“ mcg/m])
CcCTC 0.20 400 2048*¢
381 12.5 1600 128
1:1 0.39 25 64
1:2 0.39 100 256

H-90 CTC-3SI{( 1 : 4 0.78 25 32
2:1 0.39 6.25 16
4 :1 0.39 3.13 8
CTC 0.20 400 2048
381 12.5 1600 128
1:1 0.39 25 64
1:2 0.39 800 2048

N-38 CTC-3SI{ 1 : 4 0.78 25 32
2:1 0.39 6.25 16
4 :1 0.39 3.13 8
cTC 0.20 400 2048
3SI 12.5 1600 128
1:1 0.39 400 1024
1:2 0.39 800 2048

S-9 CTC-3SI{ 1 : 4 0.78 800 1024
2:1 0.39 6.25 16
4 :1 0.39 3.13 8

Remarks. *1 Strain at the 20th passage level in media containing increasing concentration of drugs.

*2 See the footnote of Table 1.
*3  Minimum inhibitory concentration.

*4 Ratio of MIC of the resistant strain to that of the original strain.
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