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THE EFFECT OF LACTO- AND BIFIDOBACTERIA
IN MONOCULTURE ON THE VAGINAL MICROFLORA IN NORM
AND IN CASES OF INTRAVAGINAL STAPHYLOCOCCOSIS

The influence of probiotic strains of Lactobacillus casei IMV B-7280, Lactobacillus acidophilus IMV B-7279,
Bifidobacterium animalis VKL, Lactobacillus delbrueckii subsp. bulgaricus IMV B-7281 and Bifidobacterium
animalis VKB, each strain separately, to the range of the urogenital tract microflora in physiological norm and
in cases of experimental intravaginal staphylococcosis of mice induced by Staphylococcus aureus 8325-4. It was
found that all these strains had different efficiency in Staphylococcus aureus 8325-4 growth suppression in the
vagina of infected mice and affect the spectrum of microorganisms. Lactobacillus casei IMV B-7280 strain had
effective antistaphylococcal effect and reduced the number of coliform bacteria and fungi in the vagina in cases
of intravaginal staphylococcosis of mice. Lactobacillus casei IMV B-7280 strain is promising to create probiotic
drugs effective in treating intravaginal staphylococcosis.

Key words: Lactobacillus, Bifidobacterium, Staphylococcus, vagina, microflora, mice.

It is known that uncomplicated infections of urinary tract and vaginosis are often caused by
opportunistic commensal bacteria of different genera [2, 5, 8]. Staphylococcosis usually develops
in people with reduced non-specific immunological resistance, as well as in people who received
high doses of immunesuppressants, antibiotics, hormones, X-rays, etc. Comprehensive treatment of
such patients includes administration of antibacterial drugs and specific immune drugs, sanitation
of suppurative foci. However, widespread use of chemical drugs of various origins, including the
newest antibiotics, has led to selection of resistant strains of staphylococci, and increase in severity
and extent of spreading of staphylococcal lesions [7, 10]. There is a tendency to the increase of
secondary staphylococcal diseases. Frequent regressive uncomplicated urinary tract infection can
cause serious diseases, such as nephritis, kidney damage, etc. Long-lasting bacterial vaginosis caused
by staphylococci is associated with a high risk of development of sexually transmitted infectious
diseases, which may increase the risk of late miscarriage [1, 4, 5].

Despite the great importance, approaches to the therapy of these diseases did not change
significantly in recent years. Thus, the main agents in the treatment of urogenital infections are
antibiotics and antimycotics, but with the growth of antibiotic resistance, an effectiveness of these
drugs is reducing, and their use in pregnancy is not always possible [9, 12, 14].

The concept of the protective role of normal microflora of the vagina (e.g., lactobacilli)
became the basis for the treatment of urogenital infections by probiotics. Later it was shown that
Lactobacillus strains can colonize the vagina after the use of vaginal suppositories [1, 7], reduce
the risk of urinary tract infections and fungal vaginitis [8, 15, 19] and bacterial vaginosis [14]. The
advantage of probiotic therapy, in addition to the lack of adverse drug reactions, is the possibility of
their use in daily diet. The disadvantage of the concept is the lack of the results of controlled studies
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of the effect of probiotics on the human body. Nevertheless, a number of microorganisms are widely
used for this purpose at present [3, 10, 17].

The mechanism of the impact of probiotics on the vaginal mucosa in cases of urogenital infections
presumably is multifactorial in nature and is caused by the production of lactic acid, microbicides
and hydrogen peroxide, a modification of the immune response, the production of biosurfactant
and collagen-binding proteins (inhibition of adhesion of pathogenic bacteria), the synthesis of the
specific molecules, that are capable to reduce the virulence of pathogens and other factors [2, 4, 13],
which requires further study on models of both in vitro, and in vivo.

The most promising strains of lactobacilli or bifidobacteria for creating urogenital probiotics
are those that survive well in the urogenital tract, show high antagonistic activity against pathogens
and opportunistic microorganisms specific for the urogenital tract, and have immunomodulatory
properties associated with activation of innate immunity factors and the balancing of the cytokine
network, affecting the development of specific immune responses [6, 16, 18]. Therefore, to identify
optimal combinations of probiotic strains for a designated purpose, it is expedient to conduct
comprehensive studies of their biological effects.

We have previously characterized the following strains of lactobacilli and bifidobacteria:
L. delbrueckii subsp. bulgaricus IMV B-7281, L. casei IMV B-7280, L. acidophilus IMV B-7279,
B. animalis VKL and B. animalis VKB. It was found that these strains had in vitro antagonistic
effects in relation to a wide range of pathogenic and opportunistic microorganisms, including
causative agents of infectious diseases of the urogenital tract. Furthermore, it was shown on the
model of intact mice, that in vivo they effectively induced production of endogenous interferon and
activated cells of the phagocytic system, without affecting the production of the proinflammatory
cytokine tumor necrosis factor-a [11].

However, the comprehensive studies, which also include the determining of the effects of these
probiotic strains on opportunistic microorganisms in vivo, are needed for creation of a full-fledged
drug, since it is known from literature [3, 5, 15] that under the influence of some probiotic strains of
lactic acid bacteria the growth of opportunistic pathogens may be even enhanced.

The aim of this study was to determine the effect of L. casei IMV B-7280, L. acidophilus IMV
B-7279, L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL and B. animalis VKB,
each strain separately, on the spectrum of opportunistic microorganisms in the vagina in norm and
in cases of intravaginal staphylococcosis of mice.

Materials and Methods. Experimental studies were performed on six-week-old female BALB/c
mice that were kept in the vivarium in standard conditions during the experiment. All studies were
performed taking into account the rules of the European Convention for the protection of vertebrate
animals.

Five strains of lactic acid bacteria — L. casei IMV B-7280, L. acidophilus IMV B-7279,
L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL and B. animalis VKB were used.
Before each experiment the viability of the probiotic cultures was tested by monitoring their growth
on the Man-Rogosa-Sharpe (MRS) agar medium at 37 °C for 24-48 h. The study was performed
using bacteria lyophilized in Cuddon Freeze Dryer FD1500 (New Zealand).

Staphylococcus aureus 8325-4 strain, that had plasmid-based resistance to gentamicin, was used
in the study. Before injection into mice vagina, S. aureus 8325-4 was grown on selective medium
for staphylococci (BAIRD-PARKER-Agar, Merck, Germany) containing gentamicin (15 pg/ml) at
37 °C for 24 h. Staphylococcosis was modeled through intravaginal administration of the S. aureus
8325-4 daily culture to mice, in doses of 5 x 107 cells per animal [18].

Twenty-four hours after infection, mice were given an intravaginal injection of a suspension of
lyophilized lacto- or bifidobacteria cells in saline solution at a dose of 1 x 10° cells per animal, once
a day for 7 days [5, 20].

Individual groups consisted of intact mice that were given an intravaginal injection of probiotic
strains in the same way, and infected mice that received saline intravaginally. The control group
consisted of intact mice.

On the 1, 3, 6, 9 and 12" days after the injection of lacto- or bifidobacteria strains material
was collected from the vagina and plated onto seven nutrient mediums: MRSA (Man-Rogosa-
Sharpe agar medium for lactobacilli), Meat-Peptone Agar (MPA, selective medium for aerobic and
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facultative anaerobic organisms), BAIRD-PARKER-Agar (Merck, Germany; selective medium
for staphylococci), BAIRD-PARKER-Agar with gentamicin in concentration 15 pg/ml (selective
medium for gentamicin-resistant staphylococci), KF-Streptococcus agar (Merck, Germany;
selective medium for streptococci), ENDO (NSCAMB, Obolensk, Russia; selective medium for
coliform bacteria) and Sabouraud agar (selective medium for fungi). The material was collected
using standardized sterile cotton tampons. Swabs from each tampon were performed with 1 mL of
saline. After cultivation at 37 °C for 24 h, the number of colony forming units (CFU) was counted,
given that one such colony corresponds to one bacterium.

All digital data received were processed with the help of the Origin Pro 8.5. software through
analysis of variance. Numerical data were represented as arithmetic average and standard error
(M £ m). The null hypothesis for the control and experimental comparative groups was checked
using Wilcoxon-Mann-Whitney (U) and Kolmogorov-Smirnov nonparametric criteria. The
differences between the groups were considered statistically meaningful at P < 0.05 [11].

Results and Discussion. It was found that intravaginal administration of L. casei IMV B-7280,
L. acidophilus IMV B-7279, L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL or
B. animalis VKB, each strain separately, to intact mice led to significant changes in the microflora
of the vagina (Table 1).

Thus, the number of lactobacilli that were seeded out from the vagina of intact mice increased
under the influence of L. casei IMV B-7280 or B. animalis VKB throughout the experimental period,
B. animalis VKL — on the 3, 6, 9 and 12" days. The data suggest that these probiotic strains of
bacteria are probably well accustomed to the vagina of intact mice. Instead, after the injection of
L. delbrueckii subsp. bulgaricus IMV B-7281 to the intact mice, the increasing in the number of
lactobacilli in the vagina was observed only on the 3 and 6" days, and L. acidophilus IMV B-7279
—on the 6™ day.

The number of aerobic and facultative anaerobic microorganisms increased in the vagina of
intact mice injected with L. acidophilus IMV B-7279 or L. delbrueckii subsp. bulgaricus IMV
B-7281 (during the whole period of observation), B. animalis VKL or B. animalis VKB (on the 3, 6,
9 and 12% days) and L. casei IMV B-7280 (on the 6 and 9" days) compared with intact mice that did
not receive probiotic culture (control group).

The number of staphylococci in the vagina of intact mice increased after the injection of
L. acidophilus IMV B-7279, L. delbrueckii subsp. bulgaricus IMV B-7281 or B. animalis VKL
(throughout the period of observation), L. casei IMV B-7280 (on the 3 and 6™ days) and B. animalis
VKB (only on the 6" day).

The number of streptococci in the vagina of intact mice increased throughout the period of
observation under the influence of L. acidophilus IMV B-7279, L. delbrueckii subsp. bulgaricus
IMV B-7281, B. animalis VKL or L. casei IMV B-7280 — on the 3, 6 and 9" days. It should be noted
that B. animalis VKB did not affect the number of streptococci that were seeded out from the vagina
of intact mice.

However, it was found a decrease in the number of coliform bacteria that were seeded out from
the vagina of intact mice under the influence of L. casei IMV B-7280 (on the 3, 6, 9 and 12" days),
L. acidophilus IMV B-7279 (on the 3 and 6" days) or B. animalis VKB (on the 9 and 12% days).
Instead, after the injection of L. delbrueckii subsp. bulgaricus IMV B-7281 into the intact mice the
number of coliform bacteria in the vagina increased in the process of observation. B. animalis VKB
induced the increase of the number of coliform bacteria in the vagina of intact mice only on the 1
and 3" day.

The number of fungi in the vagina increased after the injection of L. acidophilus IMV B-7279,
L. delbrueckii subsp. bulgaricus IMV B-7281 or B. animalis VKB, each strain separately, throughout
the period of observation, but decreased in the vagina of mice intravaginally injected with L. casei
IMV B-7280 (on the 3, 6,9 and 12" days). However, B. animalis VKL did not influence the number
of fungi in the vagina of intact mice.

Thus, L. acidophilus IMV B-7279, L. casei IMV B-7280, L. delbrueckii subsp. bulgaricus
IMV B-7281, B. animalis VKL or B. animalis VKB strains differently affect the qualitative
and quantitative composition of vaginal microflora of intact mice. Thus, under the influence of
L. acidophilus IMV B-7279, L. delbrueckii subsp. bulgaricus IMV B-7281 or B. animalis VKL
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the number of staphylococci and streptococci increased in the vagina of intact mice throughout the
period of observation. After the injection of L. casei IMV B-7280 the increase in the number of
streptococci in the vagina of intact mice was observed on the 3, 6 and 9" days, and staphylococci —
on the 1, 3 and 6" days. Instead, B. animalis VKB increased the number of staphylococci only on the
6" day, but did not affect the number of streptococci. It should be noted that only under the influence
of L. casei IMV B-7280 in the vagina of intact mice the number of fungi decreased (on the 3, 6, 9 and
12" days). B. animalis VKL did not influence the number of these microorganisms in the vagina.

However, other probiotic strains: L. acidophilus IMV B-7279, L. delbrueckii subsp. bulgaricus
IMV B-7281 or B. animalis VKL throughout the period of observation induced the increasing of
fungal flora in the vagina of intact mice. Therefore the influence of L. acidophilus IMV B-7279,
L. casei IMV B-7280, L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL or B. animalis
VKB, individually, on the vaginal microflora in cases of experimental staphylococcosis of mice was
determined in further research.

The results of detecting the influence of L. acidophilus IMV B-7279, L. casei IMV B-7280,
L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL or B. animalis VKB, each strain
separately, on the range of vaginal microflora of mice with experimental infection are shown in
Table 2. It should be noted that the significant changes in the vaginal microflora were detected in the
vagina of mice infected with staphylococcus, which did not receive probiotic strains.

Thus, the number of aerobic and facultative anaerobic bacteria, staphylococci and streptococci
separately and coliform bacteria increased in the vagina of mice after they were infected with
staphylococcus throughout the period of observation. However, the number of fungi increased on
the 1 and 9" days, and the number of lactobacilli, however, decreased from the day 6 and throughout
the following observation period. S. aureus 8325-4 strain was seeded out from the vagina of the
infected mice in large numbers during the entire period of observation (Fig. 1).
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Fig. 1. The number of colonies of S. aureus 8325-4 that were sowed from the vagina of
the infected mice after receiving intravaginal injection of probiotic strains of lacto- or
bifidobacteria, each of them separately

It was found that the number of lactobacilli in the vagina of infected mice increased under the
influence of L. acidophilus IMV B-7279 or B. animalis VKL throughout the period of observation,
L. casei IMV B-7280 —on the 3, 6, 9 and 12% days, B. animalis VKB — on the 6, 9 and 12" days, and
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L. delbrueckii subsp. bulgaricus IMV B-7281 only on the 6™ day. It should be noted, that the number
of lactobacilli in the vagina became lower after infected mice were intravaginally injected with B.
animalis VKB (on the 3" day) and L. delbrueckii subsp. bulgaricus IMV B-7281 (on the 1 and 3™
days) compared with infected mice which did not receive probiotic culture.

The obtained data showed that S. aureus 8325-4 was seeded out from the vagina of infected
mice in much smaller numbers throughout the observation period after the injection of L. acidophilus
IMV B-7279, L. casei IMV B-7280, B. animalis VKL or B. animalis VKB, each strain separately.
L. delbrueckii subsp. bulgaricus IMV B-7281 had antistaphylococcal effect only on the 6,9 and 12
days. S. aureus 8325-4 was not seeded out from the vagina of infected mice injected with L. casei
IMV B-7280, L. acidophilus IMV B-7279 or B. animalis VKB on the 12* day.

However, the number of aerobic and facultative anaerobic microorganisms changed in the vagina
of infected mice that received these probiotic strains. Thus, under the influence of L. casei IMV
B-7280 the number of microorganisms decreased during the entire period of observation. There
was a reduction of aerobic and facultative anaerobic microorganisms in the vagina of infected mice
injected with L. acidophilus IMV B-7279 on the 1, 3 and 6" days, L. delbrueckii subsp. bulgaricus
IMV B-7281 — on the 1, 3 and 12" days, B. animalis VKL — only on the 6" day. Instead, after the
infected mice were intravaginally injected with B. animalis VKB, the number of microorganisms of
this group was the same as in the vagina of infected mice that did not receive probiotic strains.

The number of staphylococci from the vagina of infected mice that were plated onto the selective
agar medium for staphylococci without gentamicin reduced under the influence of L. casei IMV
B-7280, B. animalis VKL, B. animalis VKB or L. delbrueckii subsp. bulgaricus IMV B-7281 during
the entire period of observation. However, after the injection of L. acidophilus IMV B-7279 the
number of staphylococci in the vagina of infected mice reduced only on the 1 and 3™ days.

The number of streptococci in the vagina of infected mice under the influence of L. casei IMV
B-7280 decreased on the 1 and 3™ days, but in terms of further observation was the same as in the
vagina of infected mice that did not receive probiotic strains. After the injection of L. delbrueckii
subsp. bulgaricus IMV B-7281 the number of streptococci in the vagina of infected mice reduced on
the 1, 3, 9 and 12" days. However, it was observed that the number of streptococci in the vagina of
infected mice increased under the influence of B. animalis VKL during the period of observation and
B. animalis VKB — on the 6, 9 and 12" days. L. acidophilus IMV B-7279 did not affect the number
of streptococci that were seeded out from the vagina of infected mice.

Coliform bacteria were seeded out from the vagina of infected mice in smaller numbers under
the influence of L. acidophilus IMV B-7279 or L. casei IMV B-7280 for the period of observation,
B. animalis VKB — on the 3 and 6" days, L. delbrueckii subsp. bulgaricus IMV B-7281 — on the
1 and 12" days, B. animalis VKL — only on the 3™ day. There was an increase in the number of
coliform bacteria in the vagina after the infected mice were injected with L. delbrueckii subsp.
bulgaricus IMV B-7281 (on the 3, 6 and 9" days), B. animalis VKL or B. animalis VKB (on the 9
and 12" days).

The number of fungi in the vagina of infected mice decreased during the entire period of
observation only under the influence of L. casei IMV B-7280 or L. delbrueckii subsp. bulgaricus
IMV B-7281. After the injection of B. animalis VKB the number of fungi in the vagina increased
on the 3 and 12% days, and on the 6" day — reduced as compared with mice that did not receive
probiotic strains. However, the number of fungi, that were seeded out from the vagina of infected
mice, increased under the influence of L. acidophilus IMV B-7279 or B. animalis VKL in the course
of the observation.

Thus, it was determined that L. acidophilus IMV B-7279, L. casei IMV B-7280, L. delbrueckii
subsp. bulgaricus IMV B-7281, B. animalis VKL or B. animalis VKB, each separately, after their
intravaginal injection to intact or S. aureus infected mice increased the number of vaginal lactobacilli
and influenced the range of saprophyte, pathogenic or opportunistic microfiora in the vagina.

These strains had an antistaphylococcal effect on the model of experimental intravaginal
staphylococcosis of mice: the growth of S. aureus 8325-4 strain, which is used to model this
pathological process in the vagina, was inhibited under their influence. It should be noted that on the
12" day a complete elimination of S. aureus 8325-4 strain from the vagina of mice injected with L.
acidophilus IMV B-7279, L. casei IMV B-7280 or B. animalis VKB took place.
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According to the literature data, the other probiotic strain — L. paracasei CRL 1289 prevent vaginal
colonization by uropathogen S. aureus strain on the mice model of intravaginal staphylococcosis
[20] and probiotic strains Lactobacillus GR-1 and B-54 or RC-14 reduced the risk of urogenital tract
infectious diseases progress by normalization of vaginal microflora of mice [14, 15].

In our researches the influence of L. acidophilus IMV B-7279, L. casei IMV B-7280, L.
delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL or B. animalis VKB, each separately,
on the saprophyte and pathogenic microflora of the vagina in cases of physiological norm and
experimental staphylococcosis was differently directed. After the injection of L. acidophilus IMV
B-7279, L. casei IMV B-7280, L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL
or B. animalis VKB, each strain separately, to intact mice in different periods of observation an
increase of the total number of aerobic and facultative anaerobic bacteria, including staphylococci
and streptococci was observed. It is known [2, 14] that optionally pathogenic and saprophytic
staphylococci and streptococci, representatives of normal flora of vagina may have antagonistic
action against pathogenic microorganisms. So, we may assume that the increasing of the total
number of aerobic and facultative anaerobic bacteria after the injection of probiotic strains in case
of physiological norm should consider their positive influence on the microflora spectrum of the
vagina of intact mice.

In cases of staphylococcosis, in contrast, the number of aerobic and facultative anaerobic
microorganisms decreased under the influence of the majority of strains that we studied.

In the vagina of mice infected with staphylococcus L. casei IMV B-7280 reduced effectively the
number of aerobic and facultative anaerobic microorganisms, the number of staphylococci reduced
under the influence of L. casei IMV B-7280, B. animalis VKL, B. animalis VKB or L. delbrueckii
subsp. bulgaricus IMV B-7281. L. casei IMV B-7280 or L. delbrueckii subsp. bulgaricus IMV
B-7281 induced the decrease of the number of streptococci in the vagina of infected mice in different
periods of observation. For the interpretation of our data it is expedient to study the species range
of staphylococci and streptococci in cases of vaginal staphylococcosis, because their range may
significantly differ from that in norm (unpublished data).

It is shown that the number of coliform bacteria decreased or increased in the vagina of intact
or staphylococcus infected mice under the influence of some of probiotic strains we studied. In
particular, in cases of physiological norm the number of coliform bacteria in the vagina of mice
decreased under the influence of L. casei IMV B-7280, L. acidophilus IMV B-7279, B. animalis
VKB in different times of observation. It should be noted that L. acidophilus IMV B-7279 or L.
casei IMV B-7280 also effectively suppressed the growth of coliform bacteria in the vagina of
staphylococcus infected mice. According to the literature data, other probiotic strain — L. fermentum
L23 also suppressed the growth of E. coli in a model of experimental intravaginal infection in mice
caused by this pathogen [13]. It was found in our research that the number of coliform bacteria,
however, increased in the vagina of intact mice injected with L. delbrueckii subsp. bulgaricus IMV
B-7281 or B. animalis VKB. There was an increase in the number of this group of bacteria in the
vagina of staphylococcus infected mice that were injected with L. delbrueckii subsp. bulgaricus
IMV B-7281, B. animalis VKL or B. animalis VKB.

It is known that lactobacilli also suppressed the growth of fungi of the Candida genus in the
reproductive tract of mice [8]. Of all the strains of probiotic bacteria we studied, only L. casei
IMV B-7280 caused the reduction of fungi in the vagina of both intact and staphylococcus infected
mice. Under the influence of L. delbrueckii subsp. bulgaricus IMV B-7281 the number of fungi
in the vagina reduced only in the group of staphylococcus infected mice. B. animalis VKL in
cases of physiological norm had no effect on fungi in the vagina of mice. Other probiotic strains
— L. delbrueckii subsp. bulgaricus IMV B-7281 or B. animalis VKB caused, on the contrary, the
increasing of the number of fungi in the vagina of both intact and infected mice in different periods
of observation.

Thus, L. acidophilus IMV B-7279, L. casei IMV B-7280, L. delbrueckii subsp. bulgaricus IMV
B-7281, B. animalis VKL or B. animalis VKB, individually, suppressed the growth of S. aureus
8325-4 in the vagina of staphylococcus infected mice, but differently influenced the saprophyte and
pathogenic microflora. Analyzing the obtained data, we can conclude the results of investigation of
each probiotic strain alone influence on the microflora of the infected mice vagina: L. casei IMV
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B-7280 strain is the most promising for further research and development of probiotic drug for
correcting the microflora of the urogenital tract. This strain suppressed the growth of S. aureus 8325-4,
fungi and coliform bacteria in the vagina. Therefore, the therapy using L. casei IMV B-7280 strain
may be an effective alternative therapy for infectious and inflammatory diseases of the urogenital
tract. This strain can be used alone or as a part of different probiotic composition for prevention of
infectious and inflammatory diseases of urogenital tract, but further studies are required.
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BIIJIUB TPOBIOTUYHMX IITAMIB JIAKTO-TA BI®IIOBAKTEPII
HA CIIEKTP MIKPO®JIOPH IIIXBU 3A YMOB ®I310JIOTTYHOI HOPMH
TA IIPU EKCIIEPUMEHTAJIbHIN CTA®LIOKOKOBIN IHOEKIIIi

Peswome

BusnauyeHo BmimB npoOiotnunux wmramiB Lactobacillus casei IMB B-7280, Lactobacillus acidophilus
IMB B-7279, Bifidobacterium animalis VKL, Lactobacillus delbrueckii subsp. bulgaricus IMB B-7281 Ta
Bifidobacterium animalis VKB, KoXHH# 1ITaM OKpeMo, Ha CHEKTP MIKpO(IOPH ypOreHITAILHOIO TPAKTy 3a
yYMOB (pi3i0JIOrYHOI HOPMH Ta eKCIIEPUMEHTANILHOI IHTpaBariHaIbHOI cTahiIOKOKOBOT iH(eKIii y MumIeH, iH1y-
KoBaHo1 Staphylococcus aureus 8325-4. BctaHOBIEHO, IO YCi 1i IITAMH 3 PI3HOIO €(heKTHBHICTIO IPUTHITyBaIIH
pict Staphylococcus aureus 8325-4 y nixsi iH()IKOBAHUX MUILEH, a TAKOXK BIUIMBAIM HA CHEKTP il Mikpodopu.
Iram Lactobacillus casei IMB B-7280 maB eexTrBHilLy aHTUCTA(ITOKOKOBY Jil0 32 €KCIIEPUMEHTAIBHOT CTa-
(hinokokoBoi iHMEKi, 3aTPUMyBaB PIiCT Y MiXBi OAKTEPiil rPyNU KHIIKOBOI MATHYKU, a TAKOXK TPUOHOT dopu.
Wlram Lactobacillus casei IMB B-7280 € nepcrieKTHBHUM /17151 CTBOPEHHS TPOOIOTHYHUX MpenapariB, eheKTus-
HUX IIPH JIIKyBaHHI iHTpaBariHaJIbHOI cTadiaokokoBoi iHdexmii.

KnouoBi cuxoBa: Lactobacillus, Bifidobacterium, Staphylococcus, nixea, mikpogropa, muwi
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BJIUAHUE NPOBUOTUYECKHUX IITAMMOB JIAKTO-
U BU®UJTOBAKTEPUI HA CIIEKTP MUKPO®JIOPHI BJIATAJIAIIA
B YCJIOBUAX ®U3HUOJOTMYECKO HOPMBI U ITPA
3KCHEPUMEHTAJBHON CTA®UJIOKOKKOBON MH®EKIIUA

Pezome

OmnpezenieHo BIMSHHE TPOOHOTHIECKHX mTaMMOB Lactobacillus casei IMB B-7280, Lactobacillus acido-
philus IMB B-7279, Bifidobacterium animalis VKL, Lactobacillus delbrueckii subsp. bulgaricus IMB B-7281 u
Bifidobacterium animalis VKB, KaX10r0 OTAEIBHO, HA CIIEKTP MUKPO(IIOPHI yPOreHUTAIBHOTO TPAKTa MBIIICH
B YCJIOBHUSIX (DPM3HOIOTNYECKOI HOPMBI M SKCIIEPUMEHTAIIBHON HHTPaBarkMHAIbHOM HH(PEKINN, HHIYINPOBAHHON
Staphylococcus aureus 8325-4. YcTaHOBIICHO, YTO BCE 9TU IUITAMMBI C Pa3InIHON d)(HEKTHBHOCTHIO yrHETAIH
poct Staphylococcus aureus 8325-4 B ypOreHUTAIEHOM TPAKTE MBILICH, a TAKXKE BIMSUTH HA CIICKTP BarkHAab-
Hou Mukpoduopsl. Ltamm Lactobacillus casei IMB B-7280 umen 6osiee 3¢ GeKTHBHY0 aHTHCTA(PHIOKOKKOBYHO
AKTUBHOCTH IIPH OKCIIEPUMCHTATIBHOH CTaHIOKOKKOBONH MH(EKINY, yTHETaJl POCT BO BIIAraiuIine OakTepuid
TPYIIIBI KUIIEYHOU nanodku u rpudoB. lltamm Lactobacillus casei IMB B-7280 siBisieTcst epCrieKTUBHBIM JUTS
CO3/J[aHusl MIPOOMOTHYECKUX IPEnapaToB, G(GEKTUBHBIX MPU JIEUEHUH UHTPABATMHAIBHON CTaUIOKOKKOBOM
HH}EKLIUH.

KnwueBsolie cuoBa: Lactobacillus, Bifidobacterium, Staphylococcus, enaeanuwye, muxpognopa,
Mblu

Anpec aBTopa: babenko JILII, UncturyTr Mukpobuonoruu u supyconorun uM. JI.K. 3abomoraoro
HAH VYkpaunsl, yin. Akanemuka 3adonoraoro, 154, Kues, MCII, 103680, Ykpanna.
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