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SUMMARY

f-lactamase production and susceptibility to 13 antimicrobial agents
(penicillin-G, amoxycillin, amoxycillin/clavulanic acid, cefoxitin, imi-
penem, clindamycin, metronidazole, piperacillin, ticarcillin, rifampicin,
chloramphenicol, tetracycline and erythromycin) of 32 isolated
Bacteroides strains were determined. The strains included 23 isolates
of B. frugilis, 2 B. thetaioatomicron, 2 B. ovatus, 1 B. distasonis, 1 B.
capillosus, 1 B. uniformis, 1 B. ureolyticus and 1 B. merdae. B-
Lactamase production was detected in 65% of the Bacteroides using
the nitrocefin test, All the antibiotic agents showed excellent activity
against [(-lactamase negative strains (for tetracycline, ticarcillin and
clindamycin, 90% were susceptible, whereas for the other drugs, 100%
were susceptible). B-Lactamase-positive Bacteroides strains showed
95% susceptibility to metronidazole and rifampicin; 90% susceptibility
to piperacillin and cefoxitin; 85% susceptibility to tetracycline and
erythromycin, 80% susceptibility to clindamycin and amoxycillin/
clavulanic acid, and 76% susceptibility to ticarcillin. All B—lactamase-
positive strains were found to be susceptible to imipenem and
chloramphenicol.
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INTRODUCTION

The role of anaerobic bacteria in infections has been increasingly
recognised. Differences in their resistance to antimicrobial agents
which are genus- and species-specific have necessitated their definite
identification /1/. Bacteroides species are important anaerobic patho-
gens for two reasons: They are the microorganisms most frequently
isolated from suppurative anaerobic infections, and they are the
anaerobic bacteria with the broadest spectrum of resistance to
commonly used antimicrobial agents /2/.

The object of this study was to isolate Bacteroides strains from
clinical material and to determine the P-lactamase activity and the
antibiotic susceptibility of each isolate.

MATERIALS AND METHODS

147 different clinical samples from anaerobic infections that were
delivered to the clinical microbiology laboratory between 1995 and
1997 were studied. After inoculating these samples into the non-
selective enriched Brucella blood agar and CDC anaerobe blood agar
media, as well as the selective enriched Bacteroides bile esculin agar,
kanamycin-vancomycin bile esculin agar and phenylethyl alcohol agar
media, bacteria were isolated /3/. Anaerobes were identified at the
species level by a combination of the Rapid ID 32 A system
(BioMerieux, France) and the API 20 A system (BioMerieux) /1,4/.

B-Lactamase activity was determined in all isolates using the
chromogenic cephalosporin (nitrocefin) method /5/. The susceptibility
of all the isolated Bacteroides strains, both B-lactamase positive and
negative, to 13 antimicrobial agents was determined with the ATB
system (BioMerieux) which is an API system /6/.

RESULTS

In our research, 32 Bacteroides strains were isolated from the 147
different clinical samples taken from anaerobic infections (Table 1).

It was determined by the chromogenic cephalosporin (nitrocefin)
method that 21 (65%) of these 32 isolated and identified Bacteroides
isolates were [3-lactamase positive, and the other 11 (34%) were B-
lactamase negative (Table 2).
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TABLE 1

Isolated Bacteroides strains and their statistical distribution

Bacteroides strains Number of times
isolated
Bacteroides fragilis 23
Bacteroides thetaiotaomicron 2
Bacteroides ovatus 2
Bacteroides distasonis 1
Bacteroides uniformis 1
Bacteroides merdae 1
Bacteroides ureolyticus 1
Bacteroides capillosus 1
Total 32

It should be noted that B. fragilis is the most commonly
isolated Bacteroides strain from clinical material.

TABLE 2

B-Lactamase enzyme activity in 32 isolated Bacteroides strains

Bacteroides strains B-lactamase  PB-lactamase No. of
positive negative isolates

B. fragilis 16 7 23

B. thetaiotaomicron 1 1 2

B. ovatus 2 - 2

B. distasonis - 1 1

B. capillosus 1 - 1

B. ureolyticus - 1 1

B. uniformis - 1 1

B. merdae 1 - 1

Total 21 11 32
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Table 3 shows the susceptibility and resistance of each Bacteroides
strain isolated to 13 antimicrobial agents according to their [3-
lactamase positive or negative activity.

DISCUSSION

Identification of anaerobic bacteria in specimens taken from sites of
infection due to mixed organisms can be time-consuming and
expensive. Laboratories should limit anaerobic workups by testing only
those specimens that have been properly collected and transported to
the laboratory. Use of selective and differential media for initial
processing can provide rapid and relevant information to the clinician.
Anaerobes isolated from normally sterile sites and sites of serious
infection should always be completely identified. The Bacteroides
fragilis group of organisms should always be identified because of
their virulence and resistance to many antimicrobial agents /7/.

In every stage of our study from collecting the material to
identification anaerobic conditions were addressed with the utmost
care and Bacteroides strains were isolated from the clinical material
with the most accurate methods. Selective and non-selective media
were used to facilitate and increase anaerobe isolation, and the API 20
A and Rapid ID 32 A systems were used for their identification. In
addition, the chromogenic cephalosporin (nitrocefin) method was used
to determine B-lactamase activity. The popularity of these methods in
recent studies /3,5/ was the main reason for us to use them in the
identification and isolation of anaerobes. A commonly used fourth
method, which we also used, was API ATB, the antibacterial
susceptibility test for anaerobic bacteria /6/.

The results of the susceptibility tests indicate that in Turkey [-
lactamase negative strains have 100% susceptibility to both penicillin-
G and amoxycillin, whereas the -lactamase positive strains have 100%
resistance to penicillin-G and 80% resistance to amoxycillin (see Table
3).

It was also observed that resistance to tetracycline is not at a
critical level in Turkey, unlike in many other countries. However,
further to information acquired from the literature, resistance to
clindamycin, ticarcillin, amoxycillin/clavulanic acid and erythromycin is
at a very high level /2,8/ (see Table 3). In addition, it was also
observed that resistance to piperacillin, cefoxitin, metronidazole and
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rifampicin is very low, while no resistance to imipenem and
chloramphenicol was observed (see Table 3). These results conform
with information in the literature /8-10/. Therefore these latter
antibiotics should be efficient in the treatment of anaerobic infections
caused by Bacteroides species.

In conclusion, it is necessary to identify the strain of Bacteroides
present, and antibiotic susceptibility tests should be performed before
attempting to cure the disease.
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