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Abstract

Bacillus subtilis 105, high resistant bacteria against B-lactam antibiotics, become higher resistant through induction
of B-lactamase in the presence of B-lactam antibiotics.

When there is no antibiotics in medium, the production of resistance-inductive f-lactamase reached its plateau 15
hours later. But when there is ampicillin (500ug/m£) in medium, the production of enzyme reached its plateau 25
hours later since cultivating bacteria, whereas it is found that enzyme 2,900 units/m{ about 20 times as much as
compared with not-presence of antibiotics was actived.

In addition, as the result of MIC comparing applying ampicillin-treated and non-treated strain MIC of ampicillin-
treated strain is about 2~27 times higher. It is considered that this strain induce f-lactamase production by ampicil-
lin-treatment, then increasing it resistance.

It is found that this resistant strain induce B-lactamase production against cephalosporin antibiotics as well as peni-
cillin. As the result of examining the time of adding antibiotics for each phase of growth, it is concluded that logarith-
mic phase is the most effective.

As the aboves, it is suggested that this strain is a peculia strain that its resistance is induced high by various -
lactam antibiotics.
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Fig. 1. B-lactamase production with and without indu-

cer (ampicillin). Cultivation was carried out for
60hr, 30C.
B : with inducer, [] : without inducer
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Table 1. Comparison with uninduced and induced st-
rain on broth dilution minimal inhibitory con-
centration(MICs) by various B-lactam antibio-

tics
B.lactam . MIC(pg/mf) 'Appr(?x.
o Uninduced Induced induction
antibiotics . 5 .

strain strain ratio
Penicillin-G >2,000 6,000 3.0
Cloxacillin 500 1,000 2.0
Ampicillin >4,000 12,000 3.0
Amoxacillin ~ >4,000 16,000 4.0
Carbenicillin ~ >4,000 6,000 1.5
Piperacillin 150 >4,000 26.7
Cefazolin 150 400 2.7
Cefradine >200 400 20
Cefotaxime >200 >1,000 5.0

Vinduced cell by ampicillin 500ug/mé
£ dTel A8 WATF Bacillus subtilis J105< 4
7lol A153 uk} 2o penicillinZl &) FHEIL Ealdhe

penicillinase®] 247 cephalosporinl 4 EZIN= &4
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1% 2579 penicillin”] &3 cephalosporin?l %
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10, 100, 1,000pg/méE H7Fete] & YA e AF
£ ZATE A3} Table 20 Hole uielh o] &4 A
net fEAe Zde dFEE ¢+ AT ampicillin,
amoxacillin® 1,000ug/mf FEAA B4 AF % &7
7b %93, penicillin-G, cloxacillin, carbenicillin® 100pg
/o FE)A B-lactamase F% &Aool #A JEhed,
1 F)ME cloxacillin® 10ug/me] ¥& FEoA 1,152
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Table 2. Induction of f-lactamase by various f-lactam
antibiotics in Bacillus sp.

Enzyme induction at drug con.(ug/mé)

Inducer 0 10 100 1000
None 90
Ampicillin 570 538 993
Penicillin-G 95 297 190
Cloxacillin 1,152 2,518 0
Amoxacillin 457 709 804
Carbenicillin 259 513 443
Cefazolin 527 258 0
Cefradine 722 780 0
Cefotaxime 216 527 0

The numbers on the table mean f-lactamase production
expressed as the activity(units/m{) of the induced enzy-
me with ampicillin as the substrate.
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Fig. 2. Influence of cloxacillin concentration on induc-

tion of B-lactamase in Bacillus subtilis J105. Induc-
tion was performed for 5hr and B-lactamase
activity was assayed with ampicillin as subst-
rate.
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Fig. 3. Kinetics of P-lactamase formation in Bacillus sub-
tilis J105. Bacillus sp. J105 was diluted 5-fold
with culture broth and incubated with shaking
at 30T. Cloxacillin was added to a final concen-
tration of 100ug/m¢ as an inducer for B-lacta-
mase formation at the start of the incubation(lag
phase, —A—), 5hr after incubation(mid log
phase, —@—) and 13hr after incubation(statio-
nary phase, —H—). The induced cells were har-
vested by centrifugation at 2, 4, 6, 8, 12 and
16hr after the addition of cloxacillin. B-lacta-
mase formation without an inducer(—QO—)
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