
220 44Rev Esp Quimioter 2013;26(3):220-225

Protección de Enterococcus faecalis en cultivo 
mixto con Escherichia coli y Bacteroides fragilis 
productores de carbapenemasa: efecto del 
inóculo bacteriano 

RESUMEN

Introducción. Este estudio explora los efectos del tamaño 
del inóculo y el pH en la actividad de imipenem versus tigeci-
clina frente a E. coli, B. fragilis y E. faecalis, en cultivo indivi-
dual y mixto. 

Métodos. Los valores de CMI/CMB (mg/L) de tigecicli-
na e imipenem fueron 0,12/≥16 y 4/4 para E. coli, 0,12/0,5 y 
≥16/≥16 para B. fragilis, y 0,12/≥16 y 2/≥16 para E. faecalis, 
respectivamente. Se realizaron curvas de letalidad en caldo 
Brucella suplementado a pH 7 o 5,8 con dos inóculos finales 
(≈105 o ≈107 ufc/ml) de cada aislado (cultivos individuales) y de 
un inóculo mixto en proporción 1:1:1. Los tubos se incubaron 
durante 48h a 37ºC en anaerobiosis. Las concentraciones an-
tibióticas finales (concentraciones estimadas en colon) fueron 
1,50 mg/L de tigeciclina y 26,40 mg/L de imipenem. Se usaron 
como control curvas de crecimiento bacteriano en medio sin 
antibiótico y los experimentos se realizaron por triplicado. 

Resultados. Imipenem mostró efecto inóculo frente a 
E.coli y B. fragilis, con reducciones del inóculo inicial en los 
experimentos realizados con inóculo estándar en contrapo-
sición a los crecimientos del inóculo inicial observados en los 
experimentos realizados con inóculo alto, tanto en cultivos 
individuales como mixtos. Frente a E. faecalis imipenem no 
presentó efecto inóculo en cultivos individuales, con marcadas 
reducciones del inóculo inicial con independencia del tamaño 
del mismo. Sin embargo en cultivo mixto la protección indi-
recta de E. faecalis por los dos aislados gramnegativos produjo 
un recrecimiento bacteriano. Esta protección fue dependiente 
del tamaño del inóculo ya que ocurrió en los experimentos con 
inóculo alto pero no en los realizados con inóculo estándar. Ti-
geciclina redujo el inóculo inicial de los tres aislados con inde-
pendencia del tipo de cultivo (individual/mixto) o las condicio-
nes experimentales (pH/tamaño del inóculo), con menores re-
ducciones en el caso de E. faecalis tolerante a este antibiótico. 

ABSTRACT

Introduction. This study explores effects of pH and ino-
culum size on imipenem versus tigecycline activity against E. 
coli, B. fragilis and E. faecalis, both in individual and mixed 
cultures. 

Methods. MIC/MBCs (mg/L) of tigecycline and imipenem 
were 0.12/≥16 and 4/4 for E. coli, 0.12/0.5 and ≥16/≥16 for B. 
fragilis, and 0.12/≥16 and 2/≥16 for E. faecalis, respectively. 
Killing curves in supplemented Brucella broth were performed 
at pH 7 or 5.8, with two final inocula (≈105 or ≈107 cfu/ml) of 
each isolate (individual cultures) and with 1:1:1 mixed inocula. 
Tubes were 48h incubated at 37ºC in anaerobiosis. Final concen-
trations (estimated concentrations in colon) were 1.50 mg/L for 
tigecycline and 26.40 mg/L for imipenem, with antibiotic-free 
curves as controls. Experiments were performed in triplicate. 

Results. Imipenem showed inoculum effect against E.coli 
and B. fragilis, with reductions in initial inocula in experiments 
with standard inocula contrasting with increases in experiments 
with high inocula (both individual and mixed cultures). Against 
E. faecalis no inoculum effect for imipenem was observed in in-
dividual cultures, with marked reductions in initial inocula re-
gardless inoculum size. However in mixed experiments the indi-
rect protection of E. faecalis by the two gramnegatives resulted 
in bacterial regrowth. This protection was inoculum-dependant 
since it occurred with high but not with standard inocula. Ti-
gecycline reduced initial inocula of the three isolates regardless 
culture type (individual/mixed) or experimental conditions (pH/
inocula size), with lower reductions for the tolerant E. faecalis. 

Conclusion. Carbapenemase activity was inoculum-de-
pendant for self-protection and indirect protection of E. fae-
calis. 
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Conclusión: La actividad carbapenemasa fue inóculo in-
dependiente para autoprotección y protección indirecta de E. 
faecalis. 
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INTRODUCTION

Acidic pH and low oxygen tension is the rule in mixed 
aerobic-anaerobic infections, and these conditions may 
affect antimicrobial susceptibility1, as does the presence of 
high bacterial load. Classically, Escherichia coli and Bacte-
roides fragilis have been considered main responsible mi-
croorganisms of intra-abdominal infections. Enterococci is 
frequently co-isolated in secondary peritonitis and its iso-
lation has been associated with comorbidities2. In secondary 
peritonitis that occurs several days after hospital admission, 
the potential presence of nosocomial bacteria exhibiting re-
sistance traits (extended-spectrum β-lactamases -ESBL-, me-
tallo- beta-lactamases, vancomycin-resistance…) should be 
suspected.  

Carbapenemases have been known since the introduc-
tion of imipenem in 1980’s3. Increased use of carbapenems 
following dissemination of multi-drug resistant ESBL- and 
AmpC- producing Enterobacteriaceae raised the fears of the 
diffusion of carbapenemase-producing strains among B. fra-
gilis, non-fermenters and Enterobacteriaceae. Carbapenem 
high resistance in B. fragilis is emerging associated with cfiA-
encoded class B metallo-beta-lactamase4. VIM- and IMP- 
carbapenemases are worldwide detectable, with an overall 
trend moving beyond Pseudomonas aeruginosa to Ente-
robacteriaceae5. Nowadays, there is a wide and rapid disse-
mination of multidrug resistant plasmids containing blaVIM-1 
towards endemicity among different species6.

This study explores the effect of different pH and ino-
culum sizes on the in vitro activity (in anaerobic conditions) 
of imipenem versus tigecycline against individual and mixed 
cultures of E. coli, B. fragilis and Enterococcus faecalis.

MATERIAL AND METHODS

Strains. Three clinical isolates were used: one VIM-1 pro-
ducing E. coli, one imipenem-resistant B. fragilis and one E. 
faecalis.

Antibiotics. Powders of known potency of tigecycline 
(Pfizer Inc., Madrid, Spain) and of imipenem (Sigma-Aldrich 
Co., St. Louis, MO) were used. 

In vitro susceptibility. MICs and MBCs were determined 
by microdilution following CLSI recommendations7-9 with final 
inocula of 105 cfu/ml. Mueller-Hinton broth (Difco laborato-
ries, Detroit, Mi, USA) supplemented with 25 mg/L of Ca2+ and 
12.5 mg/L of Mg2+ and aerobic incubation was used for E. coli 
and E. faecalis, and Brucella broth (BD Diagnostics Co., Franklin 
Lake, NJ) supplemented with vitamin K1 (1 mg/L), haemin (5 
mg/L) and 5% sheep blood (Oxoid, Thermo Fisher Scientific Inc., 
Waltham, MA) and anaerobic incubation for B. fragilis. MICs 
and MBCs were determined in triplicate and modal values we-
re considered. MICs were read at 24h for E. coli and E. faecalis 
and at 48h for B. fragilis. In addition MICs and MBCs for E. 
coli and E. faecalis were also aerobically determined in Brucella 
broth (BD Diagnostics) supplemented with vitamin K1 (1 mg/L), 
haemin (5 mg/L) and 5% sheep blood (Oxoid), and read at 24h.

Killing activity. Killing curves9 in Brucella broth (BD Diag-
nostics) supplemented with vitamin K1 (1 mg/L), haemin (5 
mg/L) and 5% sheep blood (Oxoid) were performed with two 
different final inocula (≈105 and ≈107 cfu/ml). Individual ino-
cula of each study strain and mixed inocula composed by the 
three isolates in a 1:1:1 proportion were used. The final con-
centration of  tigecycline was 1.50 mg/L, the estimated con-
centration in colon using a penetration rate of 1.73 (obtained 
from the proportion AUCcolon/AUCserum)10 for a Cmax in serum of 
0.87 mg/L11. For imipenem the estimated concentration in co-
lon using a penetration rate of 0.4 (obtained from the propor-
tion Cserum/Cmucosa)

12 for a Cmax in serum of 66 mg/L13 was 26.40 
mg/L, and this was the final concentration used in experiments 
with imipenem. Antibiotic-free growth curves were used as 
controls. All tubes containing individual or mixed cultures we-
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MIC/MBC (mg/L)

Tigecycline Imipenem

Isolates MHB*

pH=7

BB†

pH=7

BB†

pH=5.8

MHB*

pH=7

BB†

pH=7

BB†

pH=5.8

E. coli 0.12/≥16 0.25/0.25 0.5/0.5 4/4 4/4 0.5/1

B. fragilis ND 0.12/0.5 0.5/0.5 ND ≥16/≥16 ≥16/≥16

E. faecalis 0.12/≥16 0.25/≥16 0.5/≥16 2/>16 2/8 2/8

Table 1  Modal MICs and MBCs of tigecycline and imipenem for the study strains determined following CLSI 
recommendations (inoculum= 105 cfu/ml) using different media and pH.

*MHB= Mueller-Hinton broth supplemented with 25 mg/L of Ca2+ and 12.5 mg/L of Mg2+;
†BB= Brucella broth supplemented with vitamin K1 (1 mg/L), haemin (5 mg/L) and 5% sheep blood;
ND= not determined
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re incubated at 37ºC in anaerobic atmosphere (GasPack Ez, BD 
Diagnostics). Samples for colony counting were collected at 0, 
24 and 48 h and plated onto McConkey agar (BD Diagnostics) 
incubated in environmental atmosphere as selective media for 
E. coli, onto colistin-nalidixic acid (CNA) agar (BD Diagnostics) 
incubated under 5% CO2 as selective media for E. faecalis, and 
onto Bacteroides Bilis Esculin (BBE) agar supplemented with 
kanamycin (BD Diagnostics) incubated in anaerobiosis as se-
lective media for B. fragilis. All experiments were performed 
in triplicate.

Data analysis. Log10 reductions (log10 colony counts at ti-
me 0 – log10 colony counts at each sampling time) were calcu-
lated. Comparisons between log10 reductions were performed 
by ANOVA with the Tukey’s test for multiple comparisons. Due 
to multiple comparisons a P<0.01 was considered statistically 
significant.

RESULTS 

In vitro susceptibility. Table 1 shows modal MIC and 
MBC values determined in the two media (at two pH for de-
terminations in Brucella broth). When tested in the supple-
mented Mueller-Hinton broth,  E. coli and E. faecalis (MIC= 
0.12 mg/L) were tolerant to tigecycline (MBC/MIC ≥133), but 
when tested in the supplemented Brucella broth (pH=7) to-
lerance was only found for E. faecalis (tigecycline MBC/MIC 
≥32). In the case of imipenem, E. coli was susceptible (sus-
ceptibility breakpoint: ≤4 mg/L), with higher MIC values in 
determinations at pH=7 (MIC= 4 mg/L) than at pH=5.8 (MIC= 
0.5 mg/L). B. fragilis was fully resistant, both at pH 5.8 and 7, 

and E. faecalis was tolerant when tested in the supplemented 
Mueller-Hinton broth.

Antibiotic-free experiments. Table 2 shows mean initial 
inocula of the three study strains used in individual and mixed 
cultures in all experiments (with or without antibiotics). 

All study isolates showed increases in initial inocula at 
24h and 48h both in individual and mixed cultures regardless 
the initial inocula size or the pH.

By comparing growth rates in individual vs. mixed cultu-
res, different patterns were found for the three isolates. The 
growth rate of E. faecalis in mixed cultures was significantly 
(P<0.01) lower than in individual cultures, at both pH values, 
and with both initial inocula. For B. fragilis this occurred only 
in high inocula experiments, while for E. coli, growth curves of 
individual cultures were similar than those of mixed cultures.

Effect of inocula size. In experiments with tigecycline 
(table 3), the effect of the use of different inocula sizes was 
observed for E. coli, but not for B. fragilis or E. faecalis. Signi-
ficantly lower reductions in the initial inocula of E. coli were 
found in experiments with high inocula (vs. low inocula) at 
24h in individual cultures (pH= 7) and at 48h in mixed cultures 
(pH= 5.8). 

In experiments with imipenem (table 4), for E. coli and B. 
fragilis there was a marked effect of the inocula sizes, with 
reductions in initial inocula in experiments using low inocula 
contrasting with increases in experiments using high inocula, 
at both pH, and both in individual and mixed cultures. In the 
case of E. faecalis, this occurred only in mixed cultures. 

Table 2  Increases (∆log10; mean ± SD) in initial inocula (log10; mean ± SD) in antibiotic-free controls at 24h 
and 48h for the study strains in individual and mixed cultures using two pH values and two inocula 
sizes. Positive signs mean regrowth of initial inocula

*P<0.01 vs. reduction in individual culture

Low inocula High inocula

Strain Culture I. Inocula (log
10

) ∆log
10

  at 24h ∆log
10

  at 48h I. Inocula (log
10

) ∆log
10

  at 24h ∆log
10

  at 48h

pH = 7

E. coli Individual 5.42 ± 0.09 +3.35 ± 0.07 +3.23 ± 0.06 7.17 ± 0.14 +1.55 ± 0.07 +1.50 ± 0.26

Mixed 5.43 ± 0.06 +3.27 ± 0.12 +3.27 ± 0.06 7.29 ± 0.05 +1.37 ± 0.15 +1.43 ± 0.25

B. fragilis Individual 5.37 ± 0.05 +3.70 ± 0.14 +3.83 ± 0.15 7.33 ± 0.06 +2.10 ± 0.00 +1.90 ± 0.10

Mixed 5.29 ± 0.04 +2.57 ± 0.45 +3.23 ± 0.15 7.15 ± 0.07 +1.53 ± 0.12* +1.33 ± 0.21

E. faecalis Individual 5.29 ± 0.09 +3.57 ± 0.06 +3.43 ± 0.12 7.24 ± 0.05 +1.70 ± 0.00 +1.63 ± 0.12

Mixed 5.34 ± 0.10 +2.80 ± 0.30* +2.43 ± 0.15* 7.29 ± 0.05 +1.10 ± 0.17* +0.93 ±0.06*

pH=5.8

E. coli Individual 5.46 ± 0.08 +3.15 ± 0.10 +3.03 ± 0.17 7.30 ± 0.12 +1.28 ± 0.10 +1.10 ± 0.26

Mixed 5.42 ± 0.05 +3.20 ± 0.12 +3.10 ± 0.10 7.25 ± 0.11 +1.43 ± 0.13 +1.23 ± 0.22

B. fragilis Individual 5.12 ± 0.08 +3.23 ± 0.45 +3.80 ± 0.00 7.11 ± 0.07 +2.07 ± 0.12 +2.08 ± 0.21

Mixed 4.86 ± 0.18 +3.30 ± 0.14 +2.35 ± 0.50 6.87 ± 0.38 +1.23 ± 0.21* +1.13 ± 0.68

E. faecalis Individual 5.14 ± 0.08 +3.60 ± 0.14 +3.40 ± 0.08 7.15 ± 0.08 +1.30 ± 0.67 +1.48 ± 0.13

Mixed 5.17 ± 0.05 +3.10 ± 0.18* +2.60 ± 0.20* 7.14 ± 0.08 +1.45 ± 0.10 +1.03 ± 0.05*



Individual vs. mixed cultures in the presence of an-
tibiotics. In experiments with tigecycline (table 3), no marked 
differences were found between reductions in initial inocula 
by comparing individual and mixed cultures. 

In experiments with imipenem (table 4), no differences 
were found for E. coli and B. fragilis between experiments 
using individual and mixed cultures regardless pH or initial 
inocula size. For E. faecalis marked differences were found 
between individual and mixed experiments using high inocula, 
with reductions in the initial inocula in individual cultures in 
contrast to increases in mixed cultures at both pH values.

DISCUSSION

Gut microbiota may represent one of the major reservoirs 
for antibiotic resistance genes, favored by extremely high po-
pulation densities that make gut conditions very favorable for 
horizontal gene transfer14,15. The bacterial density, together 
with low oxygen tension and acidic pH, are the hallmark of 
intraabdominal mixed infections. E. coli and B. fragilis are the 
principal species isolated in this type of infections together 
with enterococci that is not frequent in community-acquired 
intraabdominal infections but commonly present in patients 
with nosocomial-acquired secondary peritonitis2. It has been 
postulated that by lowering the oxidation-reduction potential 
in the microenvironment, facultative organisms may promo-
te more favorable conditions for anaerobic growth, and that 
B. fragilis produces detectable levels of β-lactamase that may 

protect normally susceptible components of mixed infections 
from the action of antimicrobials16. In this sense, the gram-
negative isolates used in the present study were selected be-
cause of their production of carbapenemases. Imipenem was 
selected to explore the potential protection of the suscepti-
ble gram-positive by inactivating enzymes compared with ti-
gecycline as potential drug not affected by carbapenemases. 
Although not affected by carbapenemases, tigecycline exhibits 
bacteriostatic activity against E. coli and E. faecalis, showing 
tolerance (MBC/MIC ≥32) under standard test conditions.

Previous studies have shown that in vitro conditions in MIC 
determination affect susceptibility results1,17. For this reason, in the 
present study MICs and MBCs were determined not only following 
standard laboratory conditions but also under the same conditions 
(media and pH) of killing curves. By changing test conditions results 
for tigecycline differed since the tolerance observed in E. coli in de-
terminations performed in Mueller-Hinton broth disappeared when 
the MIC and MBC were determined in Brucella broth (the media 
used in the killing curves). This did not occur for E. faecalis that was 
tolerant regardless the media used in the determination. In the case 
of imipenem and E. faecalis tolerance observed in Mueller-Hinton 
broth also disappeared when tested in Brucella broth.

In antibiotic-free experiments no great differences were 
observed between bacterial growth in individual and mixed 
cultures for E. coli and B. fragilis, but not for E. faecalis that 
showed significant lower growth rates in the presence of the 
other bacteria in experiments with low and high inocula, su-
ggesting worse fitness for E. faecalis in polymicrobial niches. 
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Table 3  Reductions (∆log10; mean ± SD) in initial inocula by tigecycline at 24h and 48h for the study strains 
in individual and mixed cultures using two pH values and two inocula sizes.

*Significant (P<0.01) lower reduction with high inocula vs. low inocula

Low inocula High inocula

Strain Culture ∆log
10

 at 24h ∆log
10

 at 48h ∆log
10

 at 24h ∆log
10

 at 48h

pH = 7

E. coli Individual 4.10 ± 0.14 3.67 ± 0.67 1.03 ± 0.15* 2.23 ± 0.32

Mixed 2.80 ± 1.14 2.10 ± 0.50 1.10 ± 0.20 1.97 ± 0.21

B. fragilis Individual 1.23 ± 0.50 1.30 ± 0.26 0.93 ± 0.32 2.27 ± 0.23

Mixed 2.47 ± 0.46 2.80 ± 1.08 2.80 ± 0.85 3.80 ± 0.52

E. faecalis Individual 1.07 ± 0.25 1.20 ± 0.10 1.05 ± 0.07 1.07 ± 0.21

Mixed 1.20 ± 0.66 1.03 ± 0.21 0.60 ± 0.30 0.87 ±0.06

pH=5.8

E. coli Individual 0.88 ± 0.99 3.03 ± 0.80 1.13 ± 0.17 1.27 ± 0.32

Mixed 1.07 ± 0.65 3.20 ± 0.70 0.70 ± 0.22 1.30 ± 0.52*

B. fragilis Individual 0.37 ± 0.15 0.57 ± 0.12 0.67 ± 0.38 1.50 ± 0.30

Mixed 1.57 ± 0.81 1.75 ± 0.21 3.50 ± 0.36 3.65 ± 0.52

E. faecalis Individual 0.85 ± 0.39 0.55 ± 0.37 0.93 ± 0.22 1.10 ± 0.16

Mixed 1.03 ± 0.33 0.90 ± 0.08 0.83 ± 0.22 0.60 ± 0.59
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Classical studies have described the in vitro and in vivo 
inoculum effect shown by β-lactams18-20. In the present stu-
dy, reductions in initial inocula of the two carbapenemase-
producing gram-negatives observed in imipenem experiments 
with standard inocula contrast with increases in initial inocula 
in experiments using high inocula, both in individual and mi-
xed cultures. This suggests that carbapenemases had not sig-
nificant effect on imipenem activity in experiments with low 
inocula (>3 log10 reductions for E. coli in individual and mi-
xed cultures), but marked effect when high inocula were used. 
Thus, it seems that, at least in vitro, carbapenemase activity 
is inoculum-dependant. In contrast, imipenem highly reduced 
the initial inoculum of E. faecalis in individual cultures, both 
using standard and high inocula (absence of inoculum effect). 
This was expected since the isolate used in the present study 
was not tolerant in the media used in killing curves. However 
in experiments using mixed inocula a regrowth was observed 
in experiments with high inocula, showing the indirect protec-
tion of E. faecalis from the action of imipenem attributable to 
carbapenemases produced by the gram-negative isolates. Indi-
rect pathogenicity (protection of a susceptible microorganism 
by β-lactamases produced by other bacteria present in the ni-
che) has been described in in vitro pharmacodynamic models 
(protection of Streptococcus pyogenes and/or Streptococcus 
pneumoniae by β-lactamase producing Haemophilus influen-
zae)21, but with contradictory communications on its clinical 
relevance22,23. In the present study testing intraabdominal iso-
lates, the indirect protection of E. faecalis by the two gram-
negatives only occurred at high bacterial densities (not with 

standard inocula), indicating again that this indirect pathoge-
nicity was inoculum-dependant. 

In experiments with tigecycline, initial inocula of the three 
isolates were always reduced regardless the type of culture (in-
dividual/mixed) or experimental conditions (pH/inocula size). 
This occurred despite E. faecalis showed tolerance in the in vitro 
susceptibility determinations carried out using the conditions 
used in killing curves (Brucella broth and both pH). However re-
ductions in initial inocula of E. faecalis were lower than those 
obtained for the two gram-negatives. Interestingly, in this study 
tigecycline highly reduced initial inocula of the B. fragilis iso-
late in mixed inocula experiments (>3.5 log10 when using high 
inocula with both pH). Although there is clinical evidence of the 
activity of tigecycline against anaerobic bacteria in mixed intra-
abdominal infections, no correlation between MIC values, PK/PD 
data and clinical outcome has been found and therefore there 
are not defined breakpoints for susceptibility24. 

The results of this study show that, in vitro, carbapene-
mase activity was inoculum-dependant. This may be important 
in nosocomial intraabdominal infections where there is a high 
bacterial load and possible presence of multiresistance traits. 
The inoculum-dependant carbapenemase activity resulted not 
only in self-protection but also in indirect protection of other 
bacteria present in the niche (as E. faecalis in our study). This 
may have increasing importance since there is a worldwide 
trend of carbapenemases moving beyond P. aeruginosa to En-
terobacteriaceae5, and these enzymes are cause of concern in 
B. fragilis25.

Table 4  Reductions (∆log10; mean ± SD) in initial inocula by imipenem at 24h and 48h for the study strains 
in individual and mixed cultures using two pH values and two inocula sizes. Regrowth of initial 
inocula is shown by positive signs.

*Significant (P<0.01) lower reduction with high inocula vs. low inocula 
†Significant (P<0.01) lower reduction in mixed vs. individual cultures 

Low inocula High inocula

Strain Culture ∆log
10

 at 24h ∆log
10

 at 48h ∆log
10

 at 24h ∆log
10

 at 48h

pH = 7

E. coli Individual 4.10 ± 0.10 4.10 ± 0.10 +1.80 ± 0.57* +1.33 ± 0.12* 

Mixed 4.13 ± 0.06 3.60 ± 0.26 +1.03 ± 0.12* +1.03 ± 0.06*

B. fragilis Individual 3.23 ± 0.15 1.30 ± 1.37 +1.30 ± 0.36* +1.23 ± 0.67 

Mixed 3.30 ± 0.75 0.63 ± 0.42 +1.00 ± 0.52* +0.40 ± 0.56

E. faecalis Individual 2.83 ± 0.29 3.03 ± 0.46 3.70 ± 0.10 4.43 ± 0.21

Mixed 2.90 ± 0.28 2.83 ± 0.40 +0.75 ± 0.07*,† +0.57 ± 0.15*,†

pH=5.8

E. coli Individual 4.15 ± 0.10 4.17 ± 0.12 +1.20 ± 0.22* +1.33 ± 0.28*

Mixed 4.13 ± 0.05 3.63 ± 0.95 +0.85 ± 0.19* +1.08 ± 0.29*

B. fragilis Individual 2.00 ± 0.40 +0.20 ± 1.08 +1.47 ± 0.21* +1.77 ± 0.12

Mixed 2.73 ± 0.55 0.53 ± 0.50 +1.73 ± 0.23* +1.75 ± 0.07*

E. faecalis Individual 2.13 ± 0.13 2.63 ± 0.45 3.97 ± 0.12 4.53 ± 0.64 

Mixed 1.93 ± 0.28 2.40 ± 0.80 +0.65 ± 0.10*,† +0.38 ± 0.17*,†
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