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Abstract—To clarify resistance mechanisms of lincosamide antibiotics, it was examined whether
lincosamide antibiotics was able to induce high resistance to macrolide and lincosamide antibiotics
against EMR-1 strain of Bacillus species. And it was also examined whether the inducible resist-
ance was plasmid-mediated or chromosome-mediated. This strain was identified as Bacillus licheni-

formis by its morphological and physiological characteristics.
lincomycin and clindamycin induced high resistance in the strain to lincosamide antibiotics,

The subinhibitory concentrations of

but

not to macrolide antibiotics. The inducible resistance was not eliminated by treating the strain with
ethidium bromide, and plasmid was not identified by the alkaline lysis method of plasmid prepara-
tion. These results indicate, therefore, that the inducible resistance to macrolide and lincosamide
antibiotics in the strain may be chromosome-mediated, not plasmid-mediated.
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1) Production of catalase

2) Voges-Proskauer reaction (VP test)

3) Methyl red(MR) test

4) Growth in anaerobic agar
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5) Growth at 50°C and at 65°C

6) Growth in 7% NaCl

7) Acid and gas from glucose

[

8) Oxidation or fermentation of glucose

9) Reduction of NO;~
10) Starch hydrolysis
11) Decomposion of casein
12) Citrate utilization

to NO,~

13) Indole production

14) Gelatin hydrolysis

15) Urease activity

16) LV(Lecitl‘o-Vitellin) test
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Table I-Morphological and physiological characteri-
stics of EMR-1 Bacillus strain.

EMR-1 B. subtilis
strain  ATCC 6633

Gram staining + +
Motility + +
Spore shape oval oval
Catalase + +
VP test + +
MR test — —
Anaerobic growth + —
Growth at 50°C + +
Growth at 65°C - —
Growth in 7% NaCl -+ +
Acid from glucose + +
Gas from glucose — —_
O/F of glucose F F
Nitrate reduction + +
Starch hydrolysis + +
Casein hydrolysis + +
Citrate utillzation + -+
Indole production — —
Gelatin hydrolysis + +
Urease activity + -+
LV (lecithinase) — —
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Fig. 1-Effect of LCM(CLDM) on induction of LCM
(CLDM) resistance—Growth curves of EMR-1
strain in broth medium(x) and broth medium
containing 500mcg/ml of LCM (e, o) {100mcg/
ml of CLDM(a, 4)). Inocula were shaken for
3 hrs in broth medium(x, o, a) and broth me-
dium containing 5mcg/ml of LCM(®) (1mcg/
ml of CLDM(a)).
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Fig. 2-Effect of LCM(CLDM) on induction of EM
resistance—Growth curves of EMR-1 strain
in broth medium(x) and broth medium con-
taining 100mcg/ml of EM{(e, s, 0). Inocula
were shaken for 3 hrs in broth medium(x, )
and broth medium containing 5meg/ml of
LCM(e) (Imcg/ml of CLDM(a) 1mecg/ml of
EM(=)).
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Fig. 3-Effect of LCM(CLDM) on induction of OM
resistance—Growth curves of EMR-1 strain in
broth medium(x) and broth medium contain-
ing 100mcg/ml of OM(e, s,0). Inocula were
shaken for 3 hrs in broth medium(x, o) and
broth medium containing 5mcg/ml of LCM(e)
(1meg/ml of CLDM(a) 1mcg/ml of OM(w)).
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Fig. 4-Effect of LCM(CLDM) on induction of LM
resistance—Growth curves of EMR-1 strain in
broth medium (=) and broth medium containing
100mcg/ml of LM(e,0,4,a). Inocula were
shaken for 3 hrs in broth medium(x, o, a) and
broth medium containing 5meg/ml of LCM
(¢) (1mcg/ml of CLDM(a)).
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