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ABSTRACT

The aim of this study was to investigate whether the ingestion of soy yogurt fermented with Enterococcus
faecium CRL 183 would modify the intestinal count of enterococci, fecal pH and ammonia content in rats
fed on a diet containing red meat. The rats were placed in 4 groups: for 60 days, group I was given a
standard casein-based rodent feed and groups II-IV, the beef-based feed. From day 30, groups III-IV also
received the following products: III) soy yogurt; IV) suspension of E. faecium CRL 183. At the start and on
days 30 and 60, feces were collected for the determination of pH, ammonia content, count of enterococci and
identification of their species. On day 60, rats were sacrificed and their colons also removed for count of
enterococci and identification of their species. Rats that ingested soy yogurt showed no significant change
(P<0.05) in fecal counts of Enterococcus spp., but, this rat group showed a higher count of E. faecium than
rats that ingested suspension of E. faecium CRL 183. The ingestion of soy yogurt and E. faecium culture
caused a significant rise (P < 0.05) in fecal pH and ammonia content. Our results suggest that consumption
of soy yogurt fermented with E. faecium CRL 183 and L. helveticus subsp. jugurti could change the species
of Enterococcus spp. present in the feces and colon of rats fed on a beef-based diet. However, the fermented
soy product and the pure culture of E. faecium CRL 183 also induced undesirable effects such as the

increase of fecal pH and ammonia content in the feces of rats fed on a beef-based diet.
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INTRODUCTION the type of bacterial population found in the gastrointestinal

tract and its metabolic activity (11, 13).

The intestinal microbiota plays an essential role in
maintaining the health of the host. Many factors, such as the

micro-environment, diet and pH of the intestinal medium affect

Research has indicated that the colonic microbiota is
involved in the etiology of various diseases, for example, colon

carcinogenesis, though no study has unequivocally defined the
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bacteria or the mechanisms involved in promoting the growth
of colon tumors (3, 23). Many results suggest that the effect of
diet on carcinogenesis could be mediated by changes in
metabolic activity and composition of the colonic microbiota
(12).

While the results of epidemiological studies have not been
completely consistent, the consumption of red meat and animal
fat in large amounts does appear to increase the risk of
developing this cancer, in comparison with a vegetarian diet
(16).

The high ingestion of red meat could increase the fecal
content of ammonia, a compound considered a carcinogenesis
promoter in rodent experimental models (37). Studies have
pointed to a relationship between changes in intestinal
microbiota and levels of fecal ammonia.

Some researchers have suggested that a high intestinal pH
promotes colon cancer and that acidification of the colon
contents may prevent the formation of carcinogens (8).
According to Modler et al. (25), the lowering of the intestinal
pH may influence colon cancer by preventing the growth of
undesirable bacteria.

On the other hand, it has been revealed that the ingestion
of products fermented with probiotic microorganisms can
protect against intestinal carcinogenesis, as these bacteria can
have beneficial effects on the composition of the microbiota
and on the activity of enzymes that convert pro-carcinogens
into carcinogens (14, 39). However, to profit from these
effects, it is essential that the probiotics are present in larger
numbers than the bacteria that cause undesirable bacteria (1).

Certain bacteria of the genus Enterococcus, such as E.
faecium, are being used as probiotics in several countries (10,
26). Both the probiotic capacity of E. faecium and the
functional properties of soy milk fermented with these lactic
acid bacteria have stimulated the interest of a growing number
of researchers.

In view of this, Rossi et al. (30) developed a yogurt-like
fermented soy product (soy yogurt), using the lactic acid

bacterial strains E. faecium CRL 183 (a strain isolated from
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Tafi cheese, a homemade traditional cheese from the highlands
in the province of Tucumdn, Argentina) and Lactobacillus
helveticus subsp. jugurti 416. This product had sensorial and
technological properties similar to yogurts. Additionally,
several beneficial effects were showed from the consumption
of this product have been demonstrated in animals and humans,
such as: reduction of serum cholesterol levels (9, 24, 28, 29,
31); anticarcinogenic activity, especially in breast and colon
cancer (19, 35); modulation of immune response (38) and
positive effects on bone metabolism (4, 33).

Therefore, the present study was designed to investigate
whether the consumption of soy yogurt fermented with E.
faecium CRL 183 would modify the intestinal count of
enterococci, fecal pH and ammonia content in rats fed on a diet

containing red meat.

MATERIALS AND METHODS

Experimental animals and diet

Forty 8-week-old male SPF Wistar rats were obtained
from the central animal facility (CEMIB) at the State
University of Campinas (UNICAMP, Campinas, SP, Brazil).
During the 60-day experimental period, the rats had free access
to a formulated diet and water and were housed in ventilated
stands (Alesco Industria e Comércio Ltda, Brazil) with a
controlled 12h:12h light/dark photoperiod, at 23+2°C. All
procedures conformed to the recommendations of the Brazilian
College of Animal Experimentation (COBEA) and had the
approval of the Research Ethics Committee of the UNESP
School of Pharmaceutical Sciences at Araraquara (resolution:
29/2005). After a week of acclimatization to experimental
conditions, the rats were separated at random into 4 groups of
10 rats each, as detailed in the experimental plan outlined in
Figure 1.

The duration of the experiment was 60 days and animal
feces were collected at the start (T) and on day 30 (T5,) and 60
(Tgp). These samples were homogenized aseptically and the

resulting suspensions used for bacterial analysis.
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The rodent diets were prepared as recommended by
Reeves et al. (27) of the American Institute of Nutrition (AIN)
and stored frozen (-14°C) in polyethylene bags. Rats in group I
were fed on a standard diet for the maintenance of rodents
(AIN-93M-casein), while the others were given the standard
diet modified in its source of protein and animal fat content, by
replacing the casein with powdered beef (Table 1). For this

meat-based diet, a lean cut of beef was chosen, minced and
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dehydrated in a drying oven, with air circulating at 105°C, for
3-4h. The dried meat was then ground to a fine “flour”, whose
protein and lipid contents were determined by the Kjeldahl and
Soxhlet methods (2), respectively.

At the end of 60 days, rats were sacrificed in a CO,
chamber and transferred to a laminar flow cabinet. The colon
of each animal was removed aseptically to count and identify

species of isolated colonies of enterococci.

Period (days)

1 30 60
| A J
1 !

Base diet Supplemented  diet

Groupl: casein-based
Group II: beef-based

GroupIII: beef-based
GroupIV:beef-based

GrouplI: casein-based

GroupIl: beef-based

GroupII: beef-based + soy yogurt
Group IV: beef-based + pure cell

suspension of E. fuecizmn CRL 183

Figure 1. Phases of experimental procedure, according to group of rats.

Table 1. Composition of basic feed used throughout the 60-day experimental period.

Ingredients (g/kg) Standard rodent diet Experimental diet

Cornstarch 465.69 441.25
Casein 14000 L
Beef “flowr” . 179.49
Dextrinized starch 155.00 155.00
Sucrose 100.00 100.00
Soybean oil 4000 Ll
Animalfat . 24.95
Cellulose 50.00 50.00
Vitamins (AIN-93M-MX) 35.00 35.00
Minerals (AIN-93-VX) 10.00 10.00
L-cystine 1.80 1.80
Choline bitartrate (411 g/kg of choline) 2.50 2.50
BHT 0.008 0.008
Total 1000.00 1000.00

Cornstarch: donated by ADRAM S.A. Industria e Comércio (ADRAM, Sao Paulo, Brazil);
Commercial casein (Synth, Sdo Paulo, SP, Brazil), with 860 g/kg of protein, was used as control protein source;

Sucrose (Synth, Diadema, SP, Brazil);
Soybean oil (Liza, Mairinque, SP, Brazil);

Dextrinized starch, cellulose, choline bitartrate, vitamins and minerals (Rhoster, Aragoiaba da Serra, SP, Brazil);

L-cystine (Synth, Diadema, SP, Brazil);
BHT (butyl hydroxytoluene) (Sigma Aldrich, Germany): synthetic antioxidant;
The beef flour contained 780 g/kg of protein and 139 g/kg of fat
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Production of soy yogurt

The fermented product was prepared weekly from soy
milk (manufactured at the Production and Development Unit
for Soy Bean Derivatives — UNISOJA - installed at the School
of Pharmaceutical Sciences, UNESP), using the method
described by Rossi et al. (30). The conventional bacterial
inoculum was replaced by 3% (v/v) of a mixture of exponential
phase cultures of E. faecium CRL 183 and Lactobacillus
helveticus subsp. jugurti 416. The fermentation was continued

at 37°C until the product reached pH 4.5.

Pure culture of Enterococcus faecium

The culture of E. faecium CRL 183 was grown on weekly
in Tryptic Soy Broth (Acumedia, Baltimore, MD, USA).
Bacteria in the late-log growth phase were collected by
centrifugation (1173 xg, 5 min, 4°C) and washed with sterile
phosphate buffered peptone water (pH 7.0). The cells were
maintained in a solution of sterile phosphate peptone water

until the moment of administration.

Administration of products to animals

The soy yogurt and pure suspension of E. faecium CRL
183 were administered every day for 30 days by gavage, at a
dose of 3 mL/kg body weight/day.

The population of E. faecium in the soy yogurt and the
pure culture and L. helveticus in the soy yogurt remained at
approximately 9 log cfu/mL for at least 21 days of storage (4 +
1°C). However, as these products were produced weekly, the
rats received the soy yogurt or the pure culture after no more

than 7 days of refrigerated storage.

Counts of Enterococcus spp. and identification of the species
The samples were taken at the beginning (Ty), day 30 (T5)
and on the last day of the experiment (Tg) for feces and at Tgg
for colons.
One gram of animal feces was homogenized in 99 mL of
sterile peptone water. After the sacrifice of animals at the end

of the experimental period (day 60), the colons were removed
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and each was washed with sterile saline solution (0.9%) to
remove the feces from the tissue. Each colon was then
homogenized in peptone water (1:9) in a blender (Nova Etica,
Vargem Grande Paulista, SP, Brazil). The suspensions were
diluted serially and appropriate dilutions were used to inoculate
selective culture media. The analysis was carried out on
triplicate.

KF Streptococcus agar (Acumedia, Baltimore, MD, USA)
was used to count enterococci. The plates were incubated at
37°C for 48 h. Colonies with distinct morphologies were
picked out and transferred to Bile Esculin Azide Agar medium
(Acumedia, Baltimore, MD, USA.) for confirmation of the
Enterococcus genus. API 20 Strep (Biomérieux, Marcy-
I’Etoile, France) was used to identify the species of
enterococci. Colonies identified as E. faecium were cultured on
TSB medium (Acumedia, Baltimore, MD, USA.) for genomic

DNA extraction.

16S rDNA amplification

Species confirmation of E. faecium was performed by
PCR amplification of genomic DNA, purified with the kit
DNeasy (Qiagen, Valencia, CA, USA), from colonies isolated
from rat feces at Ty, T5 and T, of the experimental period and
colons at Tgp. DNA fragments encoding the 16S-23S rRNA
spacer region were amplified with the primer combination Entl
(5’-ATTACGGAGACTACACACTTTG-3’) and Ent2 (5°-
TAGCCATAGAAGTTACATCAAG-3’) (Invitrogen, Sédo
Paulo, SP, Brazil), as previously described (20).

PCR reactions contained each oligonucleotide at 1 uM,
each dNTP at 0.2 mM, 100 ng of genomic DNA, 1X PCR
buffer and 1.25 units of Taq DNA polymerase (Fermentas,
Burlington, ON, Canada) in a total volume of 50 pL. Reactions
were performed in 0.2 mL microcentrifuge tubes with the
GeneAmp PCR System 9700 (Applied Biosystems, Carlsbad,
CA, USA). PCR conditions were as follows: 30 cycles of
denaturation at 95°C for 1 min, primer annealing at 53°C for 1

min and elongation at 72°C for 1 min. PCR products were

separated by 1.0% agarose gel eletrophoresis in TAE buffer
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(40mM Tris, 0.11% glacial acetic acid and ImM EDTA).

Determination of pH and ammonia content

For each experimental group, an aliquot of feces was
diluted one-fold in distilled water, homogenized by vortexing
and the pH was measured with a pHmeter (Qualxtron, Brazil)
(36). The fecal ammonia concentration was determined in the
same mixture, using an Orion 710A potentiometer (Thermo
Fisher Inc, Beverley, MA, USA) with an Orion 95-12
ammonia-specific electrode (Thermo Fisher Inc, Beverley,

MA, USA) (21).

Statistical analysis

Results were reported as mean + SEM. The data were
tested by analysis of variance (ANOVA) and the means were
compared across groups and experimental periods by the
Tukey test, significance being declared when P < 0.05. All
analyses were carried out with the BIOSTAT statistical

package.

RESULTS AND DISCUSSION

Determination of pH and ammonia content

According to results shown in Table 2, there was an
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increase of fecal pH during the 60-day of experimental period
in all treatment groups except groups I and II, which showed
slight falls at T,

There were significant differences in fecal pH among the
treatment groups at T,. After consumption of formulated feed
(T5p), there was an increase of fecal pH in all experimental
groups. However, the rats that received casein-based feed
exhibited a lower pH than those receiving beef-based feed at
T3y and Tg. The administration of E. faecium CRL 183,
incorporated in soy yogurt the pure culture suspension, did not
cause any reduction in pH. Nevertheless, by comparing groups
IIT and IV, it can be seen that the fecal pH of animals that
consumed soy yogurt (IIT) was lower at T¢ than that of animals
given the pure culture (IV).

Some researchers have suggested that colon cancer may
be influenced beneficially by reducing the intestinal pH,
thereby preventing the growth of undesirable bacteria and the
production of carcinogenic compounds (6, 25). In our study it
was shown that the consumption of soy yogurt and a pure
culture of E. faecium CRL 183 (a probiotic microorganism)
(30, 31, 35) did not reduce the rise of fecal pH caused by
consumption of beef-based feed; on the contrary, the ingestion

of these products led to a higher fecal pH at Tey.

Table 2. Values of pH and ammonia content (mg/L) in feces of rats during experimental period.

Group T, Tso Teo
pH

I 6.52 +0.02* 7.28 +0.038 7.13 £0.02°*
I 6.93 + 0.03%° 7.80 £ 0.02%4 7.51 £ 0.04%8
111 6.74 + 0.04°8 7.82 +0.03" 8.03 +0.03°¢
v 6.82 +0.03% 7.83 +0.02° 8.43 +0.03°

Ammonia (mg/L)

I 105.33 + 1.53%P 76.73 + 0.31% 150.43 £ 0.51*
I 62.23 +0.25%® 175.93 + 0.90°C 172.81 £ 0.81°8
11| 56.60 + 0.40* 210.87 + 0.81%°° 236.90 + 0.85°
v 85.47 + 0.50°C 141.83 +0.76°8 260.90 + 0.85°

Values (means #+ standard deviation) with different small letters on the same row, or with different capital letters in the same column, are
significantly different (P < 0.05);
Rat group diets: I = casein-based feed alone; II = beef-based feed alone; III = beef-based feed supplemented after Tsy with soy yoghurt; IV
= beef-based feed supplemented after T, with cell suspension from pure culture; T, = start of standard (casein-based) and experimental
(beef-based) base diets; T = start of supplementation with products (30 days); Ts) = end of experiment (60 days); n=10
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Bouhnik et al. (7) evaluated the effects of prolonged
ingestion of Bifidobacterium spp. fermented milk, with or without
inulin, on fecal pH in healthy humans. The results showed that
fecal pH did not vary throughout the three periods observed (basal,
ingestion and post-ingestion periods).

On the other hand, Benno and Mitsuoka (6) found that
subjects consuming B. longum for 5 weeks showed a reduction of
fecal pH from the 3" to the final week of the tests.

In Table 2, we can also see that the fecal ammonia content
increased in meat-based feed groups (Tj,). After receiving soy
yogurt and pure culture, the rats exhibited a further increase in the
concentration of fecal ammonia at Ty, which could explain the
higher in fecal pH these groups. Comparing groups III and IV at
Teo, the lower concentration of fecal ammonia was found in the
Soy yogurt group.

While there were higher fecal pH and ammonia contents in
groups III and IV, it is possible that the ingredients of soy yogurt
and/or the presence of L. helveticus subsp. jugurti (or some
metabolite produced during fermentation of soy yogurt) may have
helped to reduce the rise of fecal pH and ammonia content in
group III, when it is compared to group IV. A previous study
416 has
(unpublished data).

showed that L. helveticus subsp. jugurti some

characteristics of a probiotic strain

Nevertheless, other studies are required to confirm whether this
strain can be considered a probiotic microorganism.

Ammonia is produced by a wide variety of intestinal bacteria,
including enterobacteria, bacteroides and clostridia. This
compound is considered a risk factor for colon cancer, owing to its

capacity to promote alterations in cellular kinetics of the colon

Effect of soy yogurt on intestinal parameters of rats

(17).

Our results suggest that E. faecium CRL 183 may contribute
to raising the fecal ammonia content and, thereby, increasing the
fecal pH, when the consumption of this microorganism is
associated with a protein diet based on cooked meat. One of the
enzymes responsible for ammonia production is urease (18).
Simonova et al. (34) studied 29 strains of E. faecium and verified
that all showed ureolytic activity.

It is probable that other factors are more decisive in
preventing colon cancer, since Sivieri et al. (35) observed a lower
incidence of tumors in animals that consumed a pure culture of E.

faecium CRL 183.

Counts of Enterococcus spp. and identification of species

Table 3 presents the results of the counts of Enterococcus
spp. in the feces and colons.

The consumption of meat-based feed contributed to
proliferation of the number of these bacteria. As expected, the
ingestion of pure culture led to a rise in the number of fecal
enterococci, between Ty and Tg,. In the soy yogurt group, there
was no significant change in this bacterial genus in the same
period, although this product had the same viable count of E.
faecium as the pure culture suspension.

The counts of enterococci in the colon tissue were only
carried out at Ty, and, as observed in the feces, there was no
significant difference between groups III and IV.

The colonies selected for their distinct morphologies on KF
medium were biochemically identified by the API 20 Strep
(Tables 4 and 5).

Table 3. Viable cell count (log cfu/g) of enterococci in the feces and colon of rats during the experimental period.

Group Feces Colon
TO T30 T60 T60
I 6.18 +0.09** 5.75 £ 0.22* 6.07 + 0.04* 4.18 +£0.49*
II 6.36 = 0.06" 7.50 +0.03"® 7.02 +0.08°8 4.39 +0.37°8
111 6.14 + 0.04* 7.93 +0.06™ 8.01 +0.03"¢ 5.30 +0.50°
I\ 5.97 +0.04* 7.34 +0.05™ 8.33 +0.00°¢ 5.80 +0.07°

Values (means + standard deviation) with different small letters on the same row for feces, or with different capital letters in the same

column for feces or colon, are significantly different (P < 0.05);

Rat group diets: I = casein-based feed alone; II = beef-based feed alone; III = beef-based feed supplemented after Tz with soy yoghurt;
IV = beef-based feed supplemented after Ts, with cell suspension from pure culture; Ty, = start of standard (casein-based) and
experimental (beef-based) base diets; T = start of supplementation with products (30 days); Tey = end of experiment (60 days); n=10
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Table 4. Identification of colon species, with their respective counts, of the colonies with distinct morphologies on KF selective

media at the end of the experiment (Tg).

Group Species of Enterococcus (cfu/g)
I E. faecium 1.2 x 10
E. faecalis 2.4x 10*
I E. faecalis 3.3x 10*
I E. faecium 1.9x10°
v E. faecium 8.2x 10°

Rat group diets: I = casein-based feed alone; II = beef-based feed alone; III = beef-based feed supplemented after Ts, with
fermented soy product; IV = beef-based feed supplemented after Ts, with cell suspension from pure culture; T, = start of standard
(casein-based) and experimental (beef-based) base diets; Tz = start of supplementation with products (30 days); Tsy = end of

experiment (60 days); n=10

Table S. Identification of fecal species, with their respective counts, of the colonies with distinct morphologies on KF selective
media at the start (Ty), day 30 (T30) and day 60 (T¢) of the experimental period.

Species of Enterococcus (cfu/g)

Group
TO T30 T60

| E. faecalis 1.5 x 10° E. faecalis 4.3 x 10° E. faecalis 1.1 x 10°
E.avium 1.6x10*
Il  E faecalis 2.4x 10° E. faecalis 3.0 x 10’ E. faecalis 1.1 x 10

E. avium 5.5x 10°
Il  E faecalis 1.4x 10° E. faecalis 7.9 x 10’ E. faecalis 8.4 x 10
E. avium 1.4x10° E. faecium 1.6 x 10’
IV E. faecalis 9.2x 10° E. faecalis 1.7 x 10’ E. faecalis 2.2 x 10°
E. avium 2.9 x 10° E. faecium 5.5 x 10°

Rat group diets: I = casein-based feed alone; II = beef-based feed alone; III = beef-based feed supplemented after Ts, with
fermented soy product; IV = beef-based feed supplemented after Tsy with cell suspension from pure culture; Ty = start of standard
(casein-based) and experimental (beef-based) base diets; Tz = start of supplementation with products (30 days); Tsy = end of

experiment (60 days); n=10

According to Table 4, E. faecium was found in the washed
colons of groups I, III and IV at T¢,. Nevertheless, the rats of
group I showed lower numbers of E. faecium (10 cfu/g) than
the animals of groups III and IV (10° cfu/g).

At Tgp, 100% of the enterococci present in the colon tissue
of animals of groups III and IV belonged to E. faecium.
However, the rats of group II did not show E. faecium in the
colon, 100% of the enterococci being E. faecalis.

Regarding Table 5, at the beginning of the experimental
period (Ty), 100% of Enterococcus species in the feces were E.
faecalis. After 30 days (T3p) of consumption of formulated
feed, there were changes in the fecal microbiota. The rats that

received meat-based feed (I, IIT and IV) showed the species E.

faecalis and E. avium. Group I continued to exhibit E. faecalis
in the feces, but this species was found at a lower number than
at T.

The fecal microbiota of groups III and IV was altered
again at Tgy and the rats that consumed E. faecium in soy
yogurt showed a higher count of this species (10’ cfu/g) than
the rats that received pure culture (10° cfu/g).

In general, the results indicate that the consumption of soy
yogurt and pure culture of E. faecium CRL 183 did not increase
the total population of enterococci in the colon of rats, but did
change the pattern of species. One hundred percent of the
enterococcal colonies isolated from the colon of groups III and

IV were identified as E. faecium.
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It is important to point out that the colons of rats were
removed and washed with sterile saline solution before the
microbiological analysis. Therefore, the absence of E. faecalis
and E. avium in the colon could have been due to the
methodology applied.

On the other hand, Bejuk et al. (5) analysed 153 strains of
Enterococcus isolated from human feces and observed that
90% were E. faecalis. The results of biochemical tests in our
study showed that the composition of fecal enterococci was
altered. At the beginning of the experiment, only E. faecalis
was found, while after the consumption of meat-based feed the
species present were E. faecalis and E. avium and, finally, after
the ingestion of fermented soy product and pure culture, the
species found in the rat feces were E. faecalis and E. faecium.
It is worth mentioning that the age of animals can also interfere
with the intestinal microbiota. Some studies have indicated a
change in intestinal microbiota over time (15, 32).

Genomic DNA obtained from the colonies identified as E.
faecium by API 20 Strep was used to amplify the 16S-23S
rRNA spacer region. Figures 2 and 3 show the PCR products
obtained from colonies isolated from colon and feces,
respectively, on the 60™ day of the experimental period. It can
be seen that the colonies isolated from the colon and feces of

groups III and IV were confirmed as E. faecium.

300 bp
200 bp

Figure 2. Agarose gel electrophoresis of PCR products
obtained from colonies isolated from rat colon. Lane 1: E.
faecium from group IV (beef-based feed supplemented after
T3 with cell suspension from pure culture); Lane 2: E. faecium
from group III (beef-based feed supplemented after T3, with
fermented soy product); Lane 3: E. faecium CRL 183; Lane 4:
100-bp ladder.

Effect of soy yogurt on intestinal parameters of rats

300 bp
200 bp

Figure 3. Agarose gel electrophoresis of PCR products
obtained from colonies isolated from rat feces sampled at day
60 of the experimental period. Lane 1: E. faecium from group
IV (beef-based feed supplemented after Tz, with cell
suspension from pure culture); Lane 2: E. faecium from group
IIT (beef-based feed supplemented after T;, with fermented soy

product); Lane 3: E. faecium CRL 183; Lane 4: 100-bp ladder.

The Ent 1 and Ent 2 primer combination generated two
amplification products: one of 200 bp and one of 300 bp. A
second strain (CRL 39) was introduced into the present study
to find out what size pattern would be generated with the same
primer combination.

Figure 4 shows the DNA fragments amplified from the
genomic DNA of E. faecium CRL 39 and detected on the same
gel. There are two bands, at 300 bp and 400 bp. This band
pattern is different from that produced by strain CRL 183 (200
and 300 bp). These results indicate that E. faecium isolated

from the colon and feces may be strain CRL 183.

400 bp
300 bp

Figure 4. Agarose gel electrophoresis of PCR products
obtained from E. faecium strains by using Ent 1 and Ent 2
primers. Lane 1: E. faecium CRL 39; Lane 2: E. faecium CRL
183; Lane 3: 100-bp ladder.
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The presence of E. faecium was confirmed by molecular
methods (PCR) and it can be seen that only animals that
received soy yogurt or pure culture showed E. faecium, in both
feces and colon.

Survival during gastrointestinal transit is desirable in a
probiotic microorganism for it to have a beneficial effect on the
host (22). Our results show that E. faecium CRL 183 can
survive the passage through the gastrointestinal tract and
colonize the rat colon. However, further studies are required to
verify the adhesion of this strain to the intestinal mucosa.

Our results suggest that the consumption of soy yogurt
fermented with E. faecium CRL 183 and L. helveticus subsp.
Jjugurti could change the species of Enterococcus spp. present
in the feces and on the colon of rats fed on a beef-based diet.
However, the fermented soy product and the pure culture of E.
faecium CRL 183 also induced undesirable effects such as the
increase of fecal pH and ammonia content in the feces of rats
fed on the beef-based diet. Other studies are necessary to assess
the influence of soy yogurt and E. faecium CRL 183 on the

composition and metabolic activity of intestinal microbiota.
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