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Enterococci are one of the major facultative anaerobic bacterial groups that reside in the human gastroin-
testinal tract. In the present study, the composition of the enterococcal fecal flora in three healthy humans was
analyzed before, during, and after the daily consumption of �125 g of a raw-milk Cheddar-type cheese
containing 3.2 � 104 enterococci/g of cheese. Enterococcal counts ranged between 1.4 � 102 and 2.5 � 108

CFU/g of feces and differed from subject to subject and from week to week. The cheese contained mainly
Enterococcus casseliflavus and a small population of Enterococcus faecalis. Clonal relationships were determined
by pulsed-field gel electrophoresis. Before and after consumption of the cheese, samples from humans con-
tained mainly Enterococcus faecium, with some of the clones being resident. During consumption of the cheese,
one particular transient clone of E. faecalis, clone Fs2, which was present in small numbers in the cheese,
largely dominated the feces. Two clones of E. casseliflavus from the cheese were also found in the feces of one
of the subjects during cheese consumption. These results suggest that a clone need not be present in a food in
high numbers to establish itself in the intestine.

The human gastrointestinal tract (GIT) harbors a complex
bacterial ecosystem. Up to 1014 bacteria may be present (1, 8),
comprising 400 to 500 species, although generally only a few
predominate (22). The major bacterial groups are normally
stable (19). Studies in which known strains were ingested
showed that certain strains are detected in feces constantly and
over a long period, while others are found only occasionally (1,
41). Sears et al. (37) called the persistent strains “resident” and
the strains found occasionally “transient.”

The human intestinal flora is a complex network of mutual
and/or antagonistic interactions. To establish in the intestine,
bacteria must either adhere to the mucosa to avoid being swept
away by peristalsis (1) or multiply at a rate exceeding their rate
of elimination (22); bacteria must also compete for nutrients,
growth factors, and binding sites and confront colonization
resistance from already established bacteria (1) which generate
an environment that is inhibitory towards potential competi-
tors. Inhibitory environments of this kind can be generated by
changes in pH and oxidation-reduction potential and by the
production of H2S and volatile fatty acids (8). Recent studies
have monitored the passage of lactobacilli and bifidobacteria
through the GIT (2, 21, 38).

Enterococci are the predominant gram-positive cocci in hu-
man stools at 105 to 108 CFU/g of feces (20, 22), and Entero-
coccus faecalis is the most common Enterococcus species found
(7, 24, 34). Franz et al. (10) and Murray (29) suggest that the
presence of Enterococcus faecium and E. faecalis in humans is
dependent on geographical location.

Enterococci are the cause of a variety of infections, including
endocarditis and neonatal, central nervous system, and respi-

ratory tract infections (18). They may also infect the abdomen
biliary tract, burn wounds, soft tissues, paranasal sinuses, and
ear, eye, and periodontal tissue (20). Despite these involve-
ments, the study of these organisms at the strain level is lim-
ited. Of major concern are the sources of nosocomial infec-
tions. Many of these have been identified, but a high
percentage remains obscure in origin and some presumably
originate from the GIT. It is believed that enterococci exit the
epithelial cells or migrate in phagocytes and spread in a he-
matogenous manner to distant sites (20). That enterococci
have become the focus of attention is due also to their increas-
ing resistance to antibiotics. Not only are they resistant to
vancomycin, they are also resistant to teicoplanin, penicillins,
and aminoglycosides. In addition, vancomycin-dependent en-
terococci have also been reported (9). The presence of vanco-
mycin-resistant enterococci in hospitals is met with consider-
able apprehension (10, 14, 27, 28). A major issue of concern is
the transfer of antibiotic resistance from enterococci to more-
virulent pathogens such as multiple-drug-resistant staphylo-
cocci (28). Vancomycin-resistant enterococci have also been
isolated from food (10, 14, 17, 32). From this point of view, the
statement by Garg and Mital (14)—“a food should be free not
only from disease-producing organisms, but also from those
that have the potential of causing disease”—seems legitimate.

Nevertheless, enterococci are used as silage inoculants (36),
starter cultures (17), and probiotics (10, 12), possess antiliste-
rial activities (6, 31), produce various metabolic compounds
that can interfere with the growth of undesirable bacteria (8),
and have a beneficial role in ripening and flavor development
of cheese (3, 23, 30). Finally, enterococci from dairy products
show higher sensitivity to antibiotics and have had a long his-
tory of safe use (17).

In a previous study (16), the enterococcal flora of a raw-milk,
farmhouse cheese was compared with the microflora of human
and bovine feces. The cheese and the human feces contained
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two dominant strains of Enterococcus casseliflavus and one of
E. faecalis and lower numbers of other clones from the two
species. The cows were not the source of enterococci in the
cheese, but the presence of both E. casseliflavus clones in the
milking equipment suggested that contamination of the milk
starts there. The presence of identical clones of enterococci in
human feces and cheese was presumed to be explained by
consumption of milk and cheese by the humans, but this was
not proven.

In the present paper we describe the results of a study in
which three healthy human subjects consumed cheese contain-
ing enterococci (15, 16). The purpose of our investigation was
to determine the impact that consumption of cheese contain-
ing enterococci had on the enterococcal flora of the feces.
Valuable information was also obtained about the regular en-
terococcal flora.

MATERIALS AND METHODS

Collection of samples. Four healthy Belgian subjects (two males and two
females) who were between 26 and 52 years old participated in this study. Fecal
samples were collected weekly in sterile containers by the volunteers over a 10-
to 12-week period except in week 4. The control period was the first 3 weeks,
after which three of the four volunteers began to consume between 100 and 150 g
of an Irish farmhouse raw-milk Cheddar-type cheese (15) daily, giving a daily
dose of 3.2 � 106 to 4.8 � 106 enterococci for 4 weeks. The feces were not
sampled during the first week of cheese consumption. Weekly fecal samples were
also collected for 3 weeks after cheese consumption had stopped. The fourth
volunteer was used as a control. During this period the volunteers maintained
their lifestyles and their usual diets, which included other cheeses in some cases.
None of the subjects was administered antibiotics during the study period. When
a weekly fecal sample was not obtained for any reason, the experiment was
prolonged by 1 week.

Isolation of strains. The cheese was emulsified at a 1:10 dilution in a 2%
(wt/vol) trisodium citrate solution (pH 8.75), homogenized with the aid of a
stomacher apparatus, and plated on kanamycin esculin azide (KAA; Merck,
Darmstadt, Germany) agar.

Fecal samples (3 to 6 g) were immediately diluted 1:10 in sterile peptone saline
solution (0.1% peptone [Oxoid, Basingstoke, England], 8.5% NaCl [Merck]),
emulsified in a stomacher apparatus, diluted in peptone saline solution, and
plated on KAA agar.

All plates were incubated overnight at 37°C under microaerophilic conditions
(5% O2, 10% CO2, 85% N2). A total of 480 colonies were picked from the plates
of cheese showing over 100 colonies. Ten colonies were randomly picked from
the highest dilution of each fecal sample. All colonies were purified twice on
KAA and once on BM agar (2% tryptose [Oxoid], 0.5% NaCl [Merck], 0.5%
yeast extract [Merck], 0.5% glucose [Merck], pH 6.85). Cultures were maintained
at �20°C in a 1:2 glycerol-BM broth mixture. Isolates from stock were streaked
on BM agar plates.

Strain typing by pulsed-field gel electrophoresis (PFGE). As the running
conditions for PFGE are different for the yellow-pigmented E. casseliflavus from
those for other enterococci, all isolates were first distinguished by colony color
when grown on BM agar. The yellow-pigmented colonies were assumed to
represent E. casseliflavus, as determined in previous studies (15, 16), while the
white colonies represented E. faecalis, E. faecium, Enterococcus hirae, and other
enterococci commonly present in feces.

The strains were grown overnight at 37°C on BM agar (2% tryptose [Oxoid],
0.5% NaCl [Merck], 0.5% yeast extract [Merck], 0.5% glucose [Merck], pH 6.85).
All reagents were obtained from Sigma (St. Louis, Mo.) unless otherwise stated.
One loopful of cells from an overnight culture was washed three times in 1 ml of
EET buffer (100 mM EDTA, 10 mM EGTA, 10 mM Tris-HCl [pH 8.0]). After
centrifugation, the pellet was resuspended in EC buffer (6 mM Tris-HCl [pH
7.6], 1 M NaCl [Merck], 100 mM EDTA [pH 8.0], 0.5% polyoxyethylene 20 cetyl
ether [Brij 58], 0.2% deoxycholate, 0.5% N-laurylsarcosyl) and mixed with an
equal volume of 1.6% (wt/vol) low-melting-point agarose (Bio-Rad, Richmond,
Calif.) in EC buffer and pipetted into plug molds. The solidified plugs were
incubated overnight at 37°C in 1 ml of EC buffer-lysozyme solution (2.88 mg of
lysozyme per ml of EC buffer). The lysis buffer was replaced with 1 ml of protein
digestion solution (3.3 mg pronase E in 1 ml of EET buffer containing 1.6%

[wt/vol] sodium dodecyl sulfate [SDS]), and the plugs were incubated again
overnight at 37°C. The agarose plugs were washed three times for 1 h in EET
buffer, twice for 1 h in Milli-Q water, and once for 1 h in the appropriate
restriction buffer (Buffer Y�/Tango; MBI Fermentas, St. Leon-Rot, Germany) at
room temperature. The restriction was carried out overnight at 27.5°C in 300 �l
of restriction buffer containing 30 U of SmaI (MBI Fermentas). The digestion
was stopped by adding 0.5 ml of 0.5 M EDTA (pH 8.0), and the plugs were stored
at 4°C. The restriction fragments were separated by PFGE in a contour-clamped
homogeneous electric field MAPPER system (Bio-Rad) by loading pieces of the
plugs in 1% (wt/vol) pulsed-field-certified agarose (Bio-Rad) gel prepared with a
0.5� TBE buffer (45 mM Tris-HCl, 45 mM boric acid, 1 mM EDTA). Electro-
phoresis of E. casseliflavus was performed in 2 liters of 0.5� TBE buffer at 14°C
for 22 h at 6 V/cm and an angle of 120°, with pulse times ramping linearly from
0.41 to 15.11 s. For all the other Enterococcus strains, pulse times ramping
linearly from 5 to 30 s were chosen.

A Staphylococcus aureus strain (R-6314; Department for Medical Microbiol-
ogy, University of Antwerp, Antwerp, Belgium) was used as a molecular weight
marker. The genome was prepared as described above, with the exception that
500 U of mutanolysin was added to the lysozyme solution. The gels were stained
with ethidium bromide.

Species identification by SDS-polyacrylamide gel electrophoresis (PAGE).
Cells were grown for 24 h on BM agar at 37°C under microaerophilic conditions.
Whole-cell protein extracts and protein separation were carried out as described
by Gelsomino et al. (16) on one to three isolates from each clone clustered by
PFGE.

RESULTS

Total counts of enterococci in cheese and human feces. The
cheese used contained an average of 3.2 � 104 enterococci/g
(standard deviation � 5.6 � 103; data not shown). Figure 1
shows the number of enterococci in the fecal samples as well as
the clonal diversity at each sampling point. The subjects started
eating the cheese in week 4, during which no samples were
taken. Recovery of enterococci in the feces differed from sub-
ject to subject and from week to week. In subject A, the level
of enterococci remained stable during the first 6 weeks at 1.9 �
103 CFU/g of feces, after which it increased to 1.6 � 106

CFU/g. Subject B had stable numbers of enterococci in the first
3 weeks (8.7 � 104 CFU/g of feces) and in the last 3 weeks (1.8
� 105 CFU/g), but the level peaked at 5.7 � 107 CFU/g during
cheese consumption. Subject C had a level of �1 � 108 CFU/g
of feces during the first 5 weeks and a lower number during the
last 3 weeks (9.1 � 105 CFU/g). The number of enterococci
from the control subject increased during the first 3 weeks
from 4.1 � 105 CFU/g of feces to 3.4 � 107 CFU/g, remained
stable at around 7.3 � 105 CFU/g between weeks 6 and 8, and
decreased from 5.8 � 106 to 1.3 � 104 CFU/g in the last 3
weeks (Fig. 2).

Species identification by SDS-PAGE. A total of 480 colonies
were isolated from plates of the cheese showing �102 colonies.
These were divided into yellow-pigmented, sticky colonies (n �
443) and white, thick, creamy colonies (n � 37) and counted.
Forty randomly selected yellow-pigmented colonies were iden-
tified as E. casseliflavus, and the 37 white colonies were iden-
tified as E. faecalis by SDS-PAGE. After PFGE had been
performed on the fecal isolates and the band patterns had been
clustered, one to three isolates from each clone were also
identified by SDS-PAGE as E. faecium, E. faecalis, E. cas-
seliflavus, Enterococcus durans, or E. hirae.

During the preconsumption period (weeks 1 to 3), the pres-
ence of high numbers of E. faecium was detected in the feces
of subjects A, B, and C (73, 70, and 100%, respectively). Other
species were detected in lower numbers, namely, E. faecalis
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FIG. 1. Diagrams showing the numbers of enterococci and the spe-
cies and strains recovered from the feces of single subjects before,
during, and after cheese consumption. Numbers refer to different
clones. The black horizontal bars show the periods of cheese consump-
tion. Column colors in the key refer to the strains that were recovered
from both humans and cheese.
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(16.5%), E. durans (6.5%), and E. casseliflavus (3.5%) in sub-
ject A and E. faecalis (26.5%) and E. casseliflavus (3.5%) in
subject B. In the control subject the distribution of enterococ-
cal species remained fairly stable during the entire experiment.

E. faecium (84.5%) was the most frequently encountered spe-
cies; much lower numbers of E. faecalis (11.0%) and E. hirae
(4.5%) were detected.

During cheese consumption the detection frequency of E.

FIG. 1—Continued.
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faecalis was much higher in subjects A, B, and C. Subject A
showed high numbers of E. faecalis (76.5% of isolates) and
lower numbers of E. casseliflavus (23.5% of isolates), while E.
faecalis was the only species detected in the samples from
subject B. In subject C, 33% of the isolates were still E. faecium
and they were all found in week 6. E. faecalis was found in
weeks 5 and 7 (67% of isolates).

In the postconsumption period, E. faecium appeared again
in subjects A, B, and C (56.5, 46.5, and 56.5% of isolates,
respectively) while E. faecalis was present in 40, 53.5, and 40%
of the isolates, respectively. E. hirae was present in low num-
bers in subjects A (3.5%) and C (3.5%).

Strain typing by PFGE. A total of 437 isolates were typed by
PFGE (360 human isolates [i.e., 10 isolates picked from four
human fecal samples over nine sampling points] and 77 isolates
from the cheese [i.e., 40 yellow-pigmented and 37 white colo-
nies]). In the present study, we labeled the E. faecalis clones
Fs1 to Fs32, the E. faecium clones Fm1 to Fm69, the E. cas-
seliflavus clones Cs1 to Cs5, the E. durans clone Ds1, and the
E. hirae clones He1 to He5. In a previous study (16), the clones
were called F1 to F7 (E. faecalis) and C1 to C3 (E. casselifla-
vus).

A total of 39 E. casseliflavus isolates were identical to clone
Cs2 and 1 isolate was identical to clone Cs1 of E. casseliflavus
from the previous study (16), while 33 E. faecalis isolates were
identical to clone Fs1 and 4 were identical to clone Fs2 (called
C2, C1, F1, and F2, respectively, in Gelsomino et al. [16]). It
was presumed that the other 403 yellow-pigmented isolates
from the cheese were either clone Cs1 or Cs2. All these clones,
except Fs2, were also found in the cheese in the previous study,
proving that the flora of this particular cheese remains con-
stant over a period of at least 3 years. Clone Fs2 was found in
the milk and the human feces in the previous study. Taking
into consideration that the average enterococcal content in the
cheese was 3.2 � 104 CFU/g of cheese, we conclude that each
gram of cheese contained at least 2.7 � 102 CFU of clone Fs2,

7.4 � 102 CFU of clone Cs1, 2.2 � 103 CFU of clone Fs1, and
�2.9 � 104 CFU of clone Cs2.

None of the clones detected in the cheese were found in the
human feces in the 3-week preconsumption period. The clones
found in this period, especially in the control and in subjects A
and B, were very diverse. Subject C showed different dominant
clones in each week: Fm37 in week 1, Fm38 in week 2, and
Fm39 in week 3 (Fig. 1).

During consumption of the cheese, E. faecalis clone Fs2,
which was a minor component of the cheese, dominated the
feces of all cheese-consuming subjects, especially subjects A
(73.5% of isolates) and B (96.5% of isolates). In addition, the
feces of subject A contained E. casseliflavus clones Cs1 (16.5%)
and Cs2 (6.5%), both of which were also found in the cheese.
The latter was the dominant clone in the cheese. Subject C’s
feces contained clone Fs2 but only in weeks 5 and 7; in week 6,
E. faecium clone Fm38, which had also been found in the
preconsumption period, was the only clone detected (Fig. 1).
During the first week of cheese consumption, a number of
other E. faecalis clones were isolated, one of which (Fs20) was
isolated from the feces of two different subjects (B and C).

In the postconsumption period, E. faecalis clone Fs2 disap-
peared from the feces of all subjects except that of subject B,
where it was detectable for one more week. New clones of E.
faecalis appeared in all subjects, and E. faecium appeared again
in subjects A, B, and C. However, all these clones were differ-
ent from the ones recovered in the cheese. As in the precon-
sumption period, the feces of subjects A, B, and C showed
dominant clones (e.g., Fm44 and Fs25 in weeks 10 and 11 in
subject C). All the clones found in the feces of subject C are
shown in Fig. 3. Clone Fm38 was recovered in the pre- and
postconsumption periods as well as during the cheese con-
sumption period.

Comparison of the PFGE band patterns of all fecal isolates
was performed using a GelCompar apparatus and visual in-
spection. All clones (except clone Fs20) present in the feces of

FIG. 2. Total counts of enterococci found in subjects A, B, and C and the control subject.
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one subject were unique to that subject and were not present
in another subject (data not shown).

DISCUSSION

The aim of this study was to determine the common clones
of enterococci in human feces and the effect that daily con-
sumption of a raw-milk cheese, containing known clones of
enterococci, has on the fecal enterococcal microflora. Like
Tannock et al. (39), we assumed that the bacteria in feces
reflect the bacteria in the distal large bowel, although reports
by Savage (35) and Tuomola et al. (40) include a claim that
fecal samples alone cannot reveal the composition and local-
ization of bacterial communities in the colonic lumen. How-
ever, fecal sample analysis is the common method used to
study the flora of the GIT (2, 21, 37, 38).

The common enterococcal flora in humans was studied dur-
ing 3 weeks (preconsumption period) in subjects A to C and
during 12 weeks in the control subject. Only the clones isolated
from the feces during the first 3 weeks were considered to
represent the regular flora, as the effect of cheese consumption
can last through the postconsumption period. Total enterococ-
cal counts differed in each of the subjects from week to week.
In the preconsumption period, E. faecium was the dominant
organism in all subjects (70 to 100%), followed by E. faecalis.
These findings confirm the statements of Devriese et al. (4)
and Murray (29) that E. faecalis and E. faecium are the dom-

inant species in the human intestine. Generally, each sample of
feces contained two to seven different clones. Very often the
subjects showed dominant clones or clones that are recovered
over several weeks, such as Fm38 in subject C or Fm45 in the
control (Fig. 1 and 3). According to the definition of Sears et
al. (37), these clones are resident whereas the clones that
appear only once are transient. In the case of the only cheese-
consuming subject in whose samples a resident clone was de-
tected (Fm 38 in subject C), it is precisely this clone that came
back first after the cheese consumption. No resident clone was
found in subjects A and B. This may be due to the low numbers
of isolates taken per sample. E. hirae clone He4 in the control
subject seems to have been resident too, although it was found
only twice. According to Sears et al. (37), though, resident
strains eventually disappear and are replaced by other resident
strains.

During cheese consumption, the subjects showed a drastic
change in their fecal flora. The cheese contained an average
enterococcal count of 3.2 � 104 CFU/g, which is within the
range (103 to 107 CFU/g) of enterococcal counts found in
cheese by Fryer (11). Four clones were detected in the cheese
(Fs1, Fs2, Cs1, and Cs2). Three of them (Fs1, Cs1, and Cs2)
were clones of the same strains as those recovered from the
same cheese in the previous study (16). The incidence of these
clones differs when compared to the previous trials.

In addition, during cheese consumption no correlation
seemed to exist between the amount of enterococci/g of cheese

FIG. 3. PFGE agarose gel showing the strains recovered from subject C. An S. aureus strain was used as molecular weight marker (SA). Clone
Fm38 was found before, during, and after the cheese consumption period.
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ingested and the number of enterococci/g in the feces, as de-
creases and increases in the numbers of enterococci occurred
all the time. The majority of the strains isolated from the feces
during the consumption period belonged to the same clone
strains as those detected in the cheese. Although the cheese
contained primarily E. casseliflavus clone Cs2, almost all strains
detected in the feces of subjects A, B, and C belonged to that
of E. faecalis clone Fs2 (Fig. 1). Why the finding of clone Fs2
was interrupted by that of clone Fm38 in subject C is not clear,
but the reasons might be found in dietary habits or in the low
number of isolates taken. Clone Fs2, although a minor com-
ponent of the enterococcal clones in the cheese, apparently
thrived best in the human intestine as soon as cheese consump-
tion began and disappeared as soon as the cheese consumption
came to an end. This clone most likely found optimal condi-
tions in the bowel and proliferated as long as there was a
continuous supplementation of that particular clone. It is pos-
sible that other enterococcal strains were brought into the
human GIT by consumption of the cheese but were missed
because they were present in low numbers. An example of this
happening is that of E. faecalis clone Fs20, which was found
twice in subject C and once in subject B. Sørensen et al. (38)
proved in a similar experiment that enterococci in a suspension
pass through the GIT, but in contrast, in this study we were
able to prove the effect of a food (in this case, cheese) as a
carrier. Similar studies with other organisms (Lactobacillus
rhamnosus, Lactobacillus paracasei, and Bifidobacterium lactis)
confirm the present finding (2, 25, 38).

A similar result was found in a previous study (16) in which
isolates from raw milk, cheese, and milking equipment were
compared with isolates from fecal samples from four cheese-
makers. In that study, three clones, two of E. casseliflavus (Cs1
and Cs2) and one of E. faecalis (Fs1), largely dominated the
milk, cheese, and human fecal samples. Clone Fs2 was never
isolated from the cheese in that study; however, it was found in
the raw milk and in the human feces. In the present study, this
clone was present in very low numbers in the cheese but was
the dominant clone isolated from the feces during the cheese
consumption period. Why different clones dominated the feces
of the Irish cheesemakers and the Belgian consumers is not
known. The difference might be due to the fact that the two
groups live in different geographical areas, as stated by Franz
et al. (10) and Murray (29), or to the fact that the dominant
clones of the cheese also dominated the GIT of the cheese-
making family due to consumption over several years. These
findings support the idea that the enterococcal population of
the fecal flora of the cheesemaking family represents consump-
tion of cheese rather than human fecal contamination of milk
(16).

According to Franz et al. (10), enterococci are able to col-
onize the GIT as they are part of the normal intestinal flora.
The allochthonous clone Fs2 (found in a place other than
where it originated), however, is not able to colonize the in-
testine, as it disappears quickly after cheese consumption ends.
In subjects A and C, clone Fs2 disappears when cheese con-
sumption stops, while in subject B, it remains for another week
(Fig. 1). This finding may be subject dependent. Tannock et al.
(39) obtained similar results with a strain of Lactobacillus rham-
nosus. The clones probably undergo a reduction in numbers
due to the variable conditions in the stomach, the changing

nature of the intestinal contents, the rate of movement, the
competition for nutrients or binding sites, etc. There may also
be an antagonistic effect between the enterococci or other
bacteria in the GIT and the new enterococci (such as those of
clone Fs2) from the cheese which can only be detected in the
feces when relatively large amounts of the new enterococci are
consumed.

One of the first reports of a similar experiment was that of
Sears et al. (37). Bacteria of E. coli strains were swallowed
deliberately in large numbers, but they were recovered for
limited periods only and were not established as residents. The
present findings corroborate the results presented in that re-
port. Enterococci do not seem to adhere to the intestinal
mucosa. Although adhesion is regarded by numerous authors
as an essential feature for probiotics (5, 26, 39), there is con-
cern over the use of probiotic bacteria that contain antibiotic
resistance genes as these might be transmissible to other bac-
teria, especially when adhering to the mucosa. Another rec-
ommendation addresses the levels of viable cells. According to
Ziemer and Gibson (42), probiotics should establish and flour-
ish in the intestine, while others (13, 33) recommend a daily
intake of at least 107 CFU per gram or per milliliter. E. faecalis
clone Fs1 and E. casseliflavus clone Cs2 were present in the
cheese in relatively high numbers (2.2 � 103 and 3.0 � 104

CFU/g, respectively). But it was E. faecalis clone Fs2, which
was present in the cheese at only 267 CFU/g (resulting in a
daily consumption of 2.6 � 104 to 4.0 � 104 CFU), which
proliferated and colonized the intestine during cheese con-
sumption. These results prove that a clone present in very low
numbers in cheese can establish itself in the intestine.
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