
The oral cavity constitutes one of the
principal ecological niches for obligate
anaerobic bacteria (33). These microor-
ganisms play an important role in the
pathogenesis of oral infections (3) and
focal infections of oral origin (4).

In Spain, the antibiotics most widely
used therapeutically in the dental setting
include particularly amoxicillin (AMX),
amoxicillin–clavulanic acid (AMX-CLA),
metronidazole (MTZ), clindamycin (CM)
and azithromycin (AZM) (3). In accord-

ance with the latest guidelines for the
prevention of focal infections of oral origin
(mainly bacterial endocarditis and pros-
thetic joint infection) drawn up by Expert
Committees, AMX continues to be the
antibiotic of choice for patients ‘at risk’
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Introduction: Obligate anaerobes are closely involved in the pathogenesis of oral and
focal infections. The objective of this study was to evaluate the susceptibility profiles
of obligate anaerobes of oral origin to telithromycin (TLM), moxifloxacin (MXF),
and other antibiotics that are commonly used in dentistry.
Methods: The study sample comprised 172 obligate anaerobes isolated from the saliva of
43 adult volunteers. The minimum inhibitory concentrations (MICs) were determined by
the agar dilution technique in Brucella agar medium supplemented with vitamin K,
haemin and 5% (volume/volume) laked sheep blood, and incubated under anaerobic
conditions. The Clinical and Laboratory Standards Institute methodology was followed
and its criteria were used for the qualitative interpretation of the results. The antibiotics
evaluated were: amoxicillin (AMX), amoxicillin-clavulanic acid (AMX-CLA), clinda-
mycin (CM), metronidazole (MTZ), azithromycin (AZM), TLM and MXF.
Results: Resistance to AMX (MIC90 P 16 mg/l) was observed in 45.3% of the obligate
anaerobes and resistance to CM (MIC90 P 16 mg/l) was found in 18.6%. All the isolates
were sensitive to MTZ (MIC90 ¼ 1 mg/l) and 98.8% were sensitive to AMX-CLA
(MIC90 ¼ 2 mg/l). The MIC90 values for AZM, TLM and MXF were P16, P8 and
P2 mg/l, respectively.
Conclusion: Pathogenic, opportunistic and non-pathogenic obligate anaerobes showed
high percentages of resistance to AMX and CM, and high MIC values for AZM in the
absence of recently administered antibiotics. MXF showed a higher activity than TLM,
similar to that detected for AMX-CLA and MTZ. In consequence, MXF could represent a
possible alternative antimicrobial against obligate anaerobes of oral origin, particularly in
those patients with allergy, intolerance or lack of response to AMX-CLA or MTZ.
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who are to undergo certain dental proce-
dures. For patients who are allergic or
intolerant to penicillin, the antibiotic of
choice is CM and the alternative antibiotic
is AZM (2, 7, 13).
Some published studies highlight the

growing prevalence of obligate anaerobes
of oral origin that are resistant to some of
these antibiotics (5, 14, 16), giving rise to
the need to investigate alternative antibi-
otics for therapeutic or prophylactic use.
Telithromycin (TLM) is a ketolide agent

with a broad spectrum of activity, inclu-
ding activity against gram-positive and
gram-negative cocci, Haemophilus influ-
enzae, Streptococcus pneumoniae, Morax-
ella catarrhalis, intracellular pathogens,
atypical microorganisms, toxoplasma and
many obligate anaerobic bacteria (17).
TLM is also highly active against beta-
lactam, macrolide and fluoroquinolone
reduced-susceptibility pathogens (32).
Moxifloxacin (MXF) is an 8-methoxy-
quinolone with a broad spectrum of activ-
ity, including activity against typical,
atypical and intracellular respiratory path-
ogens, gram-negative pathogens and many
obligate anaerobic bacteria (6). MXF is
also highly active against strains that are
resistant to penicillin, macrolides, tetracy-
clines, trimethoprim/sulfamethoxazole and
some fluoroquinolones (24).
The objective of this study was to

evaluate the susceptibility profiles of obli-
gate anaerobes of oral origin to TLM and
MXF, and to compare the results with
those obtained for other antibiotics that are
commonly used in dentistry.

Materials and methods

Forty-three Spanish adults with healthy
periodontium or untreated moderate-to-
severe chronic adult periodontitis were
studied. Periodontal disease was diagnosed
by applying the criteria used by Fosner
et al. (10) and Kinane et al. (19). The
following exclusion criteria were applied:
under 18 years of age, possessing fewer
than 20 teeth, the routine use of oral
antiseptics, antibiotic treatment in the pre-
vious 3 months and/or suffering any disor-
der that affects salivary secretion. Informed
consent was obtained from all patients
before their participation in the study.
Non-stimulated samples of total saliva

(2 ml) were collected from all the patients
and were inoculated into BBL Port-A-Cul
vials (Beckton Dickinson and Company,
Sparks, MD) and transported to the labor-
atory. The samples were cultured on
Schaedler agar with 5% sheep blood
supplemented with vitamin K and haemin,

and on Anaerobe Laked Sheep Blood
Kanamycin Vancomycin Agar (Remel
Inc., Santa Fe Drive, Lenexa, KS) and
Bacteroides Bile Esculin agar (Remel
Inc.); all were incubated at 37�C under
anaerobic conditions for 48–72 h.
The anaerobic atmosphere was achieved

using the 2.5-l or 7.0-l GENbox systems
(bioMérieux Inc., Hazelwood, MO) with
an oxygen concentration <0.1% and a
carbon dioxide concentration >15%. An
anaerobic indicator strip (bioMérieux Inc.)
was always included.
In the present study, although a number

of species were possibly missed, the major
species were isolated. The four predomin-
ant colony types from each sample were
individually subcultured. Anaerobic iden-
tification was performed by common
microbiological methods (25). A Gram-
stain and an aerotolerance test were per-
formed on each isolate. Fluorescence was
determined by the usual method with a
Woods lamp (long-wave ultraviolet light,
366 nm). Vancomycin sensitivity was
defined as yielding a P10 mm zone of
inhibition around a 5-lg vancomycin disk
on anaerobic blood agar. The catalase test
used 10–15% hydrogen peroxide. Clos-
tridium spp. were identified on the basis of
the use of PRAS (pre-reduced anaerobical-
ly sterilized) media (Remel Inc.) for deter-
mination of fermentation profiles and other
characteristics. Peptostreptococcus spp.
were identified by a carbohydrate fer-
mentation reaction and production of
saccharolytic and proteolytic enzymes.
Eubacterium spp. were negative for motil-
ity, catalase test, negative indole produc-
tion, nitrate reduction and gelatin and were
esculin hydrolysed. Gram-negative rods
(Bacteroides spp., Prevotella spp. and
Fusobacterium spp.) were identified on
the basis of their sensitivity or resistance to
kanamycin 1000 lg, vancomycin 5 lg,
colistin 10 lg disks, growth in 20% bile,
catalase test, indole test, lipase production,
pigment presence, fluorescence, motility,
nitrate reduction and urease activity.
Veillonella spp. were identified on the basis
of nitrate reduction, catalase test and non-
fermentation of glucose. The species iden-
tification was carried out using PRAS
media for the determination of fermenta-
tion profiles and other characteristics.
The 172 obligate anaerobes isolated

included: 58 Prevotella spp., 30 Pepto-
streptococcus spp., 22 Bacteroides spp., 20
Fusobacterium spp., 20 Veillonella spp.,
14 Clostridium spp. and eight Eubacterium
spp. Antibiotic susceptibility was tested
following the Clinical and Laboratory
Standards Institute (CLSI, formerly

NCCLS) guidelines (27). The antibiotics
evaluated were AMX, AMX-CLA, CM,
MTZ, AZM, TLM and MXF. Minimum
inhibitory concentrations (MICs) were
determined by the agar dilution technique
(with an inoculum of 105 colony-forming
units per spot) using Brucella agar sup-
plemented with vitamin K1 (1 mg/l), hae-
min (5 mg/l) and 5% (v/v) laked sheep
blood, and incubated under anaerobic
conditions. The lowest antibiotic concen-
tration yielding no growth was read as the
MIC. The control strains Bacteroides
fragilis (ATCC 25285) and Bacteroides
thetaiotaomicron (ATCC 29741) were
included on each set of plates. To check
the quality control for AZM and TLM
S. pneumoniae (ATCC 49619) and Sta-
phylococcus aureus (ATCC 29213) were
included. These two strains were assayed
in triplicate using the CLSI recommenda-
tions for aerobic bacteria (26) and anaer-
obic bacteria (27). The susceptibility
breakpoints recommended by the CLSI
(27) for obligate anaerobic bacteria are:
ampicillin 60.5 mg/l (AMX breakpoints
are considered equivalent to ampicillin
breakpoints), AMX-CLA 64 mg/l, CM
62 mg/l and MTZ 68 mg/l. The AZM,
TLM and MXF breakpoints for obligate
anaerobes have not been established.

Results and discussion

The MIC50, MIC90 and MIC range for the
seven antibiotics evaluated, and the anti-
microbial susceptibility profiles to AMX,
AMX-CLA, CM and MTZ of the different
genera of obligate anaerobes of oral origin
are presented in Tables 1 and 2.
Susceptibility studies have documented

the emergence of antimicrobial resistance
in obligate anaerobic bacteria, revealing
differences in their resistance patterns that
are related to geographical regions and
antibiotic prescribing regimens (28).
Resistance to AMX (MIC90 P 16 mg/l)

was observed in 45.3% of the obligate
anaerobes. The highest MIC50 and MIC90

values and the highest percentages of
isolates resistant to AMX were found in
the Bacteroides spp. (P16 mg/l, P16 mg/l
and 100%, respectively) and Prevotella
spp. (8 mg/l, P16 mg/l and 82.8%,
respectively). All the Peptostreptococcus
spp., Clostridium spp. and Eubacterium
spp. were sensitive to AMX (MIC range
0.008–0.512 mg/l). Sensitivity to AMX-
CLA (MIC90 2 mg/l) was observed in
98.8% of the obligate anaerobes. The
highest MIC50 and MIC90 values for
AMX-CLA were found in the genera Bac-
teroides spp. (2 and 8 mg/l, respectively);
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two isolates had intermediate resistance to
this antimicrobial (9.1%). Peptostrepto-
coccus spp. had low MIC50 and MIC90

values (0.256 and 0.512 mg/l, respect-
ively) to AMX-CLA.
Eick et al. in 1999 (9) and Sobottka

et al. in 2002 (31) detected high percent-
ages of resistance to penicillin among
obligate anaerobes isolated from dental
abscesses (45% and 37%, respectively).
In Spain, in a study published in 2006,
Brescó et al. (5) found that 22% of
obligate anaerobes of oral origin (isolated
from periapical dental infections and
pericoronitis) were resistant to AMX. In
the present study, almost half of the
isolates analysed were resistant to AMX,

with the highest percentages being found
for the genera Bacteroides spp. and
Prevotella spp. However, practically
100% of the obligate anaerobes were
sensitive to AMX-CLA; these findings
are similar to those observed by other
authors (18, 22, 23). Evidence confirms
that the principal mechanism of bacterial
resistance to AMX is the production of
beta-lactamases (15).
Resistance to CM (MIC90 P 16 mg/l)

was observed in 18.6% of the obligate
anaerobes. Bacteroides spp. had higher
MIC50 and MIC90 values to CM (both
P16 mg/l), and the highest percentage of
resistance (54.5%). Between 90 and 100%
of the isolates of Veillonella spp., Fuso-

bacterium spp. and Eubacterium spp. were
sensitive to CM (MIC range 0.016 to
P16 mg/l).
Kuriyama et al. (20, 21) and Eckert

et al. (8) reported sensitivity to CM in
100% and 98.6%, respectively, of obligate
anaerobes isolated from odontogenic
infections (Peptostreptococcus spp., Eu-
bacterium spp., Prevotella spp., Fusobac-
terium spp. and Porphyromonas spp.). In
contrast, some Spanish authors have
recently demonstrated that 18% of the
obligate anaerobes isolated from periap-
ical infections and pericoronitis were
resistant to CM, particularly Bacteroides
forsythus and Prevotella intermedia (5).
These figures agree with the findings of

Table 1. MIC50, MIC90, MIC ranges and sensitivity profile to amoxicillin, amoxicillin-clavulanic acid, clindamycin, metronidazole and azithromycin
of the different genera of obligate anaerobes of oral origin (n ¼ 172 isolates)

Antibiotic Bacterial genera (n)1 MIC range (mg/l)2 MIC50 (mg/l)3 MIC90 (mg/l)4 S5 (%) IR6 (%) R7 (%)

Amoxicillin Prevotella spp. (58) 0.008 to P16 8 P16 6 (10.3) 4 (6.9) 48 (82.8)
Peptostreptococcus spp. (30) 0.032–0.512 0.256 0.512 30 (100) – –
Bacteroides spp. (22) 4 to P16 P16 P16 – – 22 (100)
Fusobacterium spp. (20) 0.032–2 0.256 2 16 (80) 2 (10) 2 (10)
Veillonella spp. (20) 0.256–4 1 4 8 (40) 6 (30) 6 (30)
Clostridium spp. (14) 0.016–0.512 0.128 0.512 14 (100) – –
Eubacterium spp. (8) 0.008–0.512 0.512 – 8 (100) – –

Amoxicillin–clavulanic acid Prevotella spp. (58) 0.016–2 1 1 58 (100) – –
Peptostreptococcus spp. (30) 0.016–0.512 0.256 0.512 30 (100) – –
Bacteroides spp. (22) 1–8 2 8 20 (90.9) 2 (9.1) –
Fusobacterium spp. (20) 0.016–1 0.128 1 20 (100) – –
Veillonella spp. (20) 0.128–2 0.256 2 20 (100) – –
Clostridium spp. (14) 0.128–0.512 0.512 0.512 14 (100) – –
Eubacterium spp. (8) 0.128–4 1 – 8 (100) – –

Clindamycin Prevotella spp. (58) 0.008 to P16 0.256 16 46 (79.3) – 12 (20.7)
Peptostreptococcus spp. (30) 0.008–8 0.256 8 22 (73.3) 2 (6.7) 6 (20)
Bacteroides spp. (22) 0.128 to P16 P16 P16 10 (45.5) – 12 (54.5)
Fusobacterium spp. (20) 0.016–0.512 0.128 0.512 20 (100) – –
Veillonella spp. (20) 0.016 to P16 0.064 P16 18 (90) – 2 (10)
Clostridium spp. (14) 0.256–4 2 4 12 (85.7) 2 (14.3) –
Eubacterium spp. (8) 0.256–1 1 – 8 (100) – –

Metronidazole Prevotella spp. (58) 0.016–4 0.512 2 58 (100) – –
Peptostreptococcus spp. (30) 0.064–1 0.512 1 30 (100) – –
Bacteroides spp. (22) 0.128–2 0.512 2 22 (100) – –
Fusobacterium spp. (20) 0.032–0.512 0.064 0.512 20 (100) – –
Veillonella spp. (20) 0.256–2 0.512 2 20 (100) – –
Clostridium spp. (14) 0.128–1 1 1 14 (100) – –
Eubacterium spp. (8) 0.256–0.512 0.512 – 8 (100) – –

Azithromycin Prevotella spp. (58) 0.512 P16 NA8 NA NA
Peptostreptococcus spp. (30) 1 4 NA NA NA
Bacteroides spp. (22) 8 P16 NA NA NA
Fusobacterium spp. (20) 0.256 8 NA NA NA
Veillonella spp. (20) 4 P16 NA NA NA
Clostridium spp. (14) 0.256 2 NA NA NA
Eubacterium spp. (8) 2 – NA NA NA

1The species identified in the different bacterial genera were: 58 Prevotella spp. (24 P. buccae, 18 P. intermedia, six P. bivia and 10 Prevotella spp.); 30
Peptostreptococcus spp. (14 P. micros, 10 P. magnus, two P. asaccharolyticus and four Peptostreptococcus spp.); 22 Bacteroides spp. (10 B. fragilis, six
B. distasonis, two B. uniformis, two B. vulgatus and two B. thetaiotaomicron); 20 Fusobacterium spp. (10 F. necrophorum, six F. nucleatum and four
Fusobacterium spp.); 20 Veillonella spp. (six V. parvula, 14 Veillonella spp.); 14 Clostridium spp. (12 C. perfringes and two C. innocuum) and eight
Eubacterium spp. (six E. lentum and two Eubacterium spp.).
2MIC, minimum inhibitory concentration;
3MIC50, concentration that inhibits the growth of 50% of the bacterial population;
4MIC90, concentration that inhibits the growth of 90% of the bacterial population;
5S, sensitive;
6IR, intermediate resistance;
7R, resistance;
8NA, not applicable.
The CLSI criteria were applied to perform the qualitative interpretation (25).
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the present study (Bacteroides spp. was
the genus with the highest recorded
resistance to CM).
All the isolates were sensitive to MTZ

(MIC90 1 mg/l), although significant dif-
ferences in the MIC90 values were found
between patients with a healthy periodon-
tium and those with untreated moderate-to-
severe chronic adult periodontitis (2 and
1 mg/l, respectively). Fusobacterium spp.
had lower MIC50 and MIC90 values with
MTZ (0.064 and 0.512 mg/l, respectively).
Eick et al. in 1999 (9) and Sixou et al.

in 2003 (30), in two studies of obligate
anaerobes isolated from odontogenic
abscesses/periodontitis and from pericor-
onitis, respectively, found that 100% of
the isolates were sensitive to MTZ. Like-
wise, Ready et al. (29), in a study of 35
healthy children, found no MTZ-resistant
obligate anaerobes in the oral microflora,
a result that coincides with the findings of
the present study. In contrast, Goumas
et al. (14), in a study of 52 Greek patients
with periapical abscesses, detected a 20%
mean rate of resistance to MTZ in 40
anaerobes isolates (Peptococcus spp., Pe-
ptostreptococcus spp., Bacteroides spp.,
Propionibacterium spp. and Fusobacteri-
um spp.). In this study, 33% of the
patients had been treated with various
antibiotics 1 to 10 days before specimen
collection. Other Spanish authors have
recently reported a high prevalence of
resistance to MTZ (85%) in obligate
anaerobes isolated from periapical dental
infections and pericoronitis, particularly
B. forsythus, Fusobacterium nucleatum
and P. intermedia (5).

The MIC50 of obligate anaerobes for
AZM was 1 mg/l and the MIC90 was
P16 mg/l. The highest MIC50 and MIC90

for AZM were found in Bacteroides spp. (8
and P16 mg/l, respectively) and Veillonel-
la spp. (4 and P16 mg/l, respectively).
Van Winkelhoff et al. (34) detected

significant percentages of some obligate
anaerobes in samples from Spanish adults
with untreated periodontitis growing on
AZM-selective blood agar plates (2 mg/l),
of the order of 25% for B. forsythus and
17.4% for P. intermedia. Jacinto et al.
(16), in their study of obligate anaerobic
bacteria isolated from the root canals of
teeth with apical periodontitis, found that
AZM showed low activity against certain
bacterial genera such as Fusobacterium
spp. and Prevotella spp. (MIC90 range
4–12 mg/l). In the present study, AZM
showed low activity against obligate an-
aerobes, with only 18% inhibition of the
strains at a concentration of 0.4 mg/l
(mean plasma concentration obtained after
the administration of a single dose of
500 mg AZM) (11); this low activity was
most pronounced against Bacteroides spp.
and Veillonella spp.
The MIC50 and MIC90 of obligate anaer-

obes for TLM were 0.256 and 8 mg/l,
respectively. Significant differences in the
MIC90 values were found between patients
with a healthy periodontium and those with
untreated moderate-to-severe chronic adult
periodontitis (4 and 16 mg/l, respectively).
The highest activity of TLM was observed
against Peptostreptococcus spp. (MIC50

0.016 mg/l and MIC90 0.128 mg/l) and
Clostridium spp. (MIC50 0.128 mg/l and

MIC90 0.512 mg/l). The lowest activity of
TLM was found against Bacteroides spp.
(MIC50 8 mg/l and MIC90 P 16 mg/l) and
Fusobacterium spp. (MIC50 4 mg/l and
MIC90 P 16 mg/l).
No studies found in the literature have

tested the activity of TLM against obli-
gate anaerobes of oral origin. Goldstein
et al. (12) showed that TLM had very
good activity against Prevotella spp.
(MIC90 range 0.25–0.5 mg/l), Propioni-
bacterium spp. (MIC90 6 0.015 mg/l),
and Peptostreptococcus spp. (MIC90

range 0.03–0.06 mg/l) isolated from an-
tral puncture specimens taken from pa-
tients with sinusitis; in this study,
however, TLM presented low activity
against Fusobacterium spp. (MIC90

16 mg/l) and Veillonella spp. (MIC90

8 mg/l). In the study published by Wexler
et al. (35), TLM demonstrated good
activity against certain groups of obligate
anaerobes (Porphyromonas spp., Prevo-
tella spp., Peptostreptococcus spp., non-
fragilis group Bacteroides spp. and
Clostridium perfringens), though it only
inhibited 10% of B. fragilis, 50% of other
B. fragilis group organisms, and was not
active against the Fusobacterium mortife-
rum/varium group. In the present study,
80% of the strains were inhibited at a
concentration of 2 mg/l (mean plasma
concentration obtained after the adminis-
tration of a single dose of 800 mg TLM)
(11). TLM demonstrated low activity
against Bacteroides spp. and Fusobacte-
rium spp., but good activity against
Prevotella spp., Peptostreptococcus spp.,
Clostridium spp. and Eubacterium spp.

Table 2. MIC50, MIC90, MIC ranges and sensitivity profile to telithromycin and moxifloxacin of the different genera of obligate anaerobes of oral origin
(n ¼ 172 isolates)

Antibiotic Bacterial genera (n)1 MIC range (mg/l)2 MIC50 (mg/l)3 MIC90 (mg/l)4

Telithromycin Prevotella spp. (58) 0.008 to P16 0.256 2
Peptostreptococcus spp. (30) 0.008–0.512 0.016 0.128
Bacteroides spp. (22) 0.512 to P16 8 P16
Fusobacterium spp. (20) 0.016 to P16 4 P16
Veillonella spp. (20) 0.008–4 0.512 4
Clostridium spp. (14) 0.016–0.512 0.128 0.512
Eubacterium spp. (8) 0.064–0.512 0.512 –

Moxifloxacin Prevotella spp. (58) 0.008–4 0.512 1
Peptostreptococcus spp. (30) 0.032–2 0.256 1
Bacteroides spp. (22) 0.256 to P16 2 P16
Fusobacterium spp. (20) 0.008–0.256 0.128 0.256
Veillonella spp. (20) 0.064–2 0.064 2
Clostridium spp. (14) 0.256–1 0.500 1
Eubacterium spp. (8) 0.008–0.256 0.128 –

1The species identified in the different bacterial genera were: 58 Prevotella spp. (24 P. buccae, 18 P. intermedia, six P. bivia and 10 Prevotella spp.); 30
Peptostreptococcus spp. (14 P. micros, 10 P. magnus, two P. asaccharolyticus and four Peptostreptococcus spp.); 22 Bacteroides spp. (10 B. fragilis, six
B. distasonis, two B. uniformis, two B. vulgatus and two B. thetaiotaomicron); 20 Fusobacterium spp. (10 F. necrophorum, six F. nucleatum and four
Fusobacterium spp.); 20 Veillonella spp. (six V. parvula, 14 Veillonella spp.); 14 Clostridium spp. (12 C. perfringes and two C. innocuum) and eight
Eubacterium spp. (six E. lentum and two Eubacterium spp.).
2MIC, minimum inhibitory concentration;
3MIC50, concentration that inhibits the growth of 50% of the bacterial population;
4MIC90, concentration that inhibits the growth of 90% of the bacterial population.

Susceptibility of oral anaerobes 301



The MIC50 and MIC90 of obligate
anaerobes for MXF were 0.256 and
2 mg/l, respectively. Significant differ-
ences in the MIC90 values were found
between patients with a healthy periodon-
tium and those with untreated moderate-to-
severe chronic adult periodontitis (8 and
1 mg/l, respectively). The highest activity
of MXF was found against Fusobacterium
spp. (MIC50 0.128 mg/l and MIC90

0.256 mg/l) and the lowest activity of
MXF was found against Bacteroides spp.
(MIC50 2 mg/l and MIC90 P 16 mg/l).
Ackerman et al. (1) concluded that MXF

has a high level of activity against the
clinicallymost important obligate anaerobic
pathogens because it inhibited 97% of the
292 strains studied at a concentration of
4 mg/l. In 2002, Milazzo et al. (23) dem-
onstrated that MXF presented a high activ-
ity against Bacteroides spp., Prevotella spp.
and Fusobacterium spp. (MIC90 range
0.12–0.5 mg/l) isolated from periodontal
infections; and Sobottka et al. (31) also
found this high activity against Prevotella
spp. (MIC90 1 mg/l) isolated from odonto-
genic abscesses. In the present study, con-
sistent with the results described above,
MXF was active against all the genera of
obligate anaerobes studied: 94% of the
strains were inhibited at a concentration of
3 mg/l (the mean plasma concentration
obtained after the administration of a single
dose of 400 mg of MXF) (11), with the
exception of Bacteroides spp.
In conclusion, pathogenic, opportunistic

and non-pathogenic obligate anaerobes
demonstrated high percentage resistance
to AMX and CM, and high MIC values for
AZM in the absence of recent antibiotic
treatment. MXF had a higher activity than
TLM, similar to that detected for AMX-
CLA and MTZ. In consequence, MXF
could represent a possible antimicrobial
alternative against obligate anaerobes of
oral origin, particularly in those patients
with allergy, intolerance or lack of response
to AMX-CLA or MTZ.
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