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Two hundred twenty-four isolates of Bacteroides sp. were recovered from
recurrently inflamed tonsils, infected peritoneal fluid, abscesses, wounds, and
burns of hospitalized children. Isolates were examined for beta-lactamase produc-
tion by the chromogenic cephalosporin analog 87/312 methodology. Altogether,
119 isolates were beta-lactamase producers. Of these, 53 were in the B. fragilis
group, 28 were in the B. melaninogenicus group, 12 were B. oralis, 4 were B.
ruminicola subsp. brevis, and 22 were Bacteroides sp. Of 28 beta-lactamase-
producing strains of B. melaninogenicus, 25 were recovered from tonsils. These
observations indicate that in pediatric patients there is a significant incidence of
beta-lactamase producers among anaerobes other than B. fragilis.

Although the pediatric literature suggests that
anaerobic bacteria, including various Bacte-
roides spp., can cause morbidity and mortality
in children, these organisms have received only
limited attention. This is surprising, for species
of Bacteroides are frequently isolated from clin-
ical specimens (3), and significant, although var-
iable fractions of these isolates are resistant to
beta-lactam antibiotics via production of beta-
lactamase.
The purposes of this study were to determine

the incidence of beta-lactamase-producing Bac-
teroides sp. isolates in children and whether
there is correlation between the sources of the
isolates and ability to produce this enzyme.

MATERIALS AND METHODS
The Bacteroides spp. examined in this study were

obtained during 1979 from clinical specimens proc-
essed in the Clinical Microbiological Laboratories at
Children's Hospital National Medical Center. The
methods of isolation and identification were those
detailed in the Virginia Polytechnic Institute (5) and
Wadsworth (13) manuals. The chromogenic cephalo-
sporin analog 87/312 methodology (7) was used to
determine beta-lactamase activity.

RESULTS
Of the 224 isolates, 95 were derived from core

and surface specimens of surgically excised ton-
sils (removed because of recurrent tonsillitis), 75
were from infected peritoneal fluid, 24 were from
abscesses, 20 were from wounds, 5 were from
burns, and 5 were from miscellaneous sources
(Table 1). Of the total, 119 (53%) produced beta-
lactamase. These included 53 of 65 in the B.
fragilis group, 28 of 73 in the B. melaninogeni-
cus group, 12 of 17 B. oralis, 4 of 13 B. rumini-
cola subsp. brevis, and 22 of 61 other Bacte-
roides spp.

As shown in Table 1, peritoneal fluid was the
most common source of B. fragilis isolates, with
41 of 46 beta-lactamase producers. The highest
incidence of beta-lactamase-producing strains of
B. melaninogenicus was found in the tonsils
(46%). No beta-lactamase-producing B. mela-
ninogenicus species were isolated from perito-
neal fluid. Among all the strains of B. melanin-
ogenicus group, strains o1 B. melaninogenicus
subsp. melaninogenicus fad the highest inci-
dence of production of the enzyme (16 of 33
isolates).

DISCUSSION
Our finding of a high incidence of beta-lacta-

mase-producing B. fragilis in infected peritoneal
fluid of children is in keeping with previous
observations in adults (1). This study also dem-
onstrates the high incidence of beta-lactamase-
producing anaerobes belonging to groups other
than B. fragilis in pediatric patients. Hydrolysis
of penicillins by B. oralis was first demonstrated
by Pinkus et al. (8). Hackman and Wilkins (4)
reported penicillinase activity by penicillin-re-
sistant strains of both B. melaninogenicus and
B. oralis.
A high incidence of beta-lactamase-producing

strains of B. melaninogenicus was previously
reported in adults (6). We have also observed a
high incidence ofthese organisms, mainly among
strains recovered from recurrently inflamed ton-
sils, abscesses, and wounds above the dia-
phragm. This could be due to the selective pres-
sure of repeated penicillin administration to pa-
tients with recurrent tonsillitis. Because of its
previously high success on group A beta-hemo-
lytic streptococci (9), penicillin has been the
mainstay for tonsillar infections. Beta-lacta-
mase-producing organisms can limit the efficacy
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of penicillin therapy (10) by protecting the path-
ogenic streptococci, thus allowing the infection
to continue. In a recent study of the bacteriology
of recurrent tonsillitis, we have found beta-lac-
tamase-producing organisms in 39 (74%) of our
patients (I. Brook, P. Yocum, and K. Shah,
Abstr. Annu. Meet. Am. Soc. Microbiol. 1980,
B112, p. 35). These were isolates of Staphylo-
coccus aureus, B. fragilis group, B. melanino-
genicus group, B. oralis, and Haemophilus in-
fluenzae.
The isolation, in children, of beta-lactamase-

producing anaerobic organisms belonging to
Bacteroides sp. raises the question of whether
the administration of penicillin for the treatment
of infections adjacent to the oral cavity is always
adequate. Further studies are also needed to
ascertain whether therapy for these infections
should also be directed at the eradication of
other potential pathogens such as beta-lacta-
mase-producing Bacteroides sp.

ACKNOWLEDGMENT
The assistance of Linda Harteker in the preparation of the

manuscript is greatly appreciated.

LITERATURE CITED

1. Bourgault, A. M., and J. E. Rosenblatt. 1979. Charac-

terization of ana'erobic gram-negative bacilli by using

rapid slide tests for beta-lactamase production. J. Clin.
Microbiol. 9:654-656.

2. Brook, L, W. J. Martin, J. D. Cherry, et al. 1979.
Recovery of anaerobic bacteria from pediatric patients:
a one-year experience. Am. J. Dis. Child. 133:1020-
1024.

3. Finegold, S. M. 1977. Anaerobic bacteria in human dis-
ease. Academic Press, Inc., New York.

4. Hackman, A. S., and T. D. Wilkins. 1976. Influence of
penicillinase production by strains of Bacteroides mel-
aninogenicus and Bacteroides oralis on penicillin ther-
apy of an experimental mixed anaerobic infection in
mice. Arch. Oral. Biol. 21:385-389.

5. Holdeman, L, V., and W. E. C. Moore (ed.). 1978.
Anaerobic laboratory manual, 4th ed. Virginia Poly-
technic Institute and State University, Blacksburg.

6. Murray, P. R., and J. E. Rosenblatt. 1977. Penicillin
resistance and penicillinase production in clinical iso-
lates of Bacteroides melaninogenicus. Antimicrob.
Agents Chemother. 11:605-608.

7. O'Callagham, C. H., A. Morris, and S. M. Kirby. 1972.
Novel method for detection of beta-lactamase by using
a chromatogenic cephalosporin substrate. Antimicrob.
Agents Chemother. 1:283-288.

8. Pinkus, G., G. Veto, and A. L Braude. 1968. Bacte-
roides penicillinase. J. Bacteriol. 96:1437-1438.

9. Ross, P. W. 1971. Bacteriological monitoring in penicillin
treatment of streptococcal sore throat. J. Hyg. 69:355-
360.

10. Simon, H. M., and W. Sukair. 1963. Staphylococcal
antagonism to penicillin therapy of hemolytic strepto-
coccal pharyngeal infection: effect of oxacillin. Pediat-
rics 31:463-469.

11. Sutter, V. L., and S. M. Finegold. 1976. Susceptibility
of anaerobic bacteria to 23 antimicrobial agents. Anti-
microb. Agents Chemother. 10:736-752.

ANTIMICROB. AGENTS CHEMOTHER.


