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Objective. The objective of this study was to elucidate the effects of the probiotic
strain Lactobacillus casei IMV B-7280 and L. casei IMV B-7280 - Bifidobacterium
animalis VKL - B. animalis VKB (Lc - VKL - VKB) or B. animalis VKL - B. animalis VKB
(VKL - VKB) strain compositions that administrated both orally and vaginally or only
orally, on the vaginal microbiota and cytokines production in experimental vaginal
staphylococcosis in BALB/c mice. Methods. Probiotic bacteria administrated into
staphylococcus-infected mice vaginally and orally simulntaneously or only orally. Material
from the vagina was plated on selective media; the number of colony forming units was
counted. The concentration of cytokines in the blood serum of mice was determined by
enzyme immunoassay method. Results. It was found, that the number of aerobic and
facultative anaerobic microorganisms in the vagina of staphylococcus-infected mice was
decreased after administration of these probiotic bacteria or its compositions both into
vagina and orally or only orally. The increase in the number of lactic acid bacteria (LAB)
and bifidobacteria in the vagina of these mice was also observed. However, the number of
coliform bacteria and microscopic fungi was smaller and the number of LAB was greater
after administration of L. casei IMV B-7280 or Lc - VKL - VKB and VKL - VKB compositions
into staphylococcus-infected mice vaginally and orally simultaneously, compared to only
oral administration. A change of the vaginal microbiota of staphylococcus-infected mice
that received these probiotic bacteria was accompanied with higher level of interferon-y
and interleukine-12 production, which favors the development of Thl immune response
and decrease of the production of pro-inflammatory cytokine tumor necrosis factor-o. The
immunomodulatory effectiveness of L. casei IMV B-7280 and Lc - VKL - VKB composition
will also be higher if they are administered into staphylococcus-infected mice both orally
and vaginally than only orally.

Conclusions. Probiotic strain L. casei IMV B-7280 and Lc - VKL - VKB or VKL-VKB
strain compositions can be a good candidate for the creation of immunobiotics for
treatment of urogenital infections.

Keywords: lactic acid bacteria, bifidobacteria, microbiota, vagina, staphylococci,
cytokines, mice.

Traditionally, probiotics, based of commensal microbiota, in particular lactic
acid bacteria (LAB) and bifidobacteria, are widely used for the treatment and
prevention of intestinal or vaginal microbiota imbalance in many infectious and
non-infectious human diseases [1, 2, 3, 4]. Most studies have shown the favor
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of probiotics in the prevention or treatment as alternatives or co-treatments
of urogenital infections in adults and children. Although antibacterial
therapy using antibiotics is usually effective, a high frequency of relapses of
urogenital infections and increasing microbial resistance are observed due
to the multiple use of antimicrobial drugs, that justify the search for new
approaches for treatment of patients. So, it has been shown that probiotics,
including some selected strains of Lactobacillus may be an effective strategy to
prevent bacterial vaginosis, urinary tract infections, vulvovaginal candidiasis,
papillomavirus infection, etc. [1, 5, 6, 7]. It was also justified the joint use
of probiotics with antibiotics in the treatment of bacterial vaginosis for more
effective microbiota restoring in the urogenital tract [8].

However, a number of experimental and clinical studies demonstrated that
some probiotic strains of LAB and bifidobacteria are able to effect the immune
response in infectious, allergic, neoplastic and other diseases, therefore, they
can be used to create high-efficient immunobiotics. So, these probiotic strains
activated the innate (increased the activity of dendritic cells, neutrophils,
macrophages, natural killer cells etc.) and adoptive immunity, and altered the
production of the Th1 (interferon-y (IFN-y) , interleukin-2 (IL-2), IL-12, tumor
necrosis factor-o (TNF-a) etc.) or Th2 (IL-4, IL-10 etc.) type cytokines, which
determine, in what direction the immune response will develop — humoral or
cellular [9, 10]. Thl cells and Th1 type cytokines play crucial roles in host
health against viral and bacterial infections, alleviate allergic diseases and
suppress tumors [11]. It should be noted that immunomodulatory properties
of LAB and bifidobacteria are species- and strain-specific. Different species
or variants within the same species can interact with the immune system
on local or systemic levels in different ways [10]. Probably the mode of
administration of these probiotic strains is also important. Thus, before LAB
and bifidobacteria strains using as immunobiotics, it is nessesary to carefully
examine the mechanisms of their immunomodulatory action in various
experimental conditions.

We previously found that the probiotic strains Lactobacillus casei IMV
B-7280, Bifidobacterium animalis VKL and B. animalis VKB had anti-
staphylococcal and immunomodulatory efficacy in the case of experimental
staphylococcosis in BALB/c mice. After administration of these probiotic
bacteria or compositions with its presence into vagina of staphylococcus-
infected mice, the normalization of the vaginal microbiota, as well as the
activation of the cellular immune response were observed [12].

The objective of this study was to elucidate the effects of oral or oral and
vaginal administration of probiotic strain L. casei IMV B-7280 and L. casei
IMV B-7280 - B. animalis VKL - B. animalis VKB (Lc - VKL - VKB) or
B. animalis VKL - B. animalis VKB (VKL - VKB) compositions on the
vaginal microbiota and cytokines production in the case of experimental
staphylococcosis in mice.

Materials and methods. Experimental studies were performed on six-
week-old female BALB/c mice, synchronized in their estral cycle. All studies
were performed taking into account the rules of the “European Convention for
the protection of vertebrate animals used for experimental and other scientific
purposes” (Strasbourg, 1986) and in accordance with “General ethical
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principles of experiments on animals”. Mice were kept in standard vivarium
conditions at a temperature of 22 + 1 °C, they were provided with the full
mixed feed and had free access to automatic water bowls.

The probiotic strains used were: L. casei IMV B-7280 (deposited in the
Depositary of microorganisms of the D.K. Zabolotny Institute of Microbiology
and Virology, NAS of Ukraine), B. animalis VKL and B. animalis VKB that
isolated from content of gut of healthy people. The lyophilized probiotic
bacteria were used in our study. The concentration of the LAB and bifidobacteria
were tested by plating on the Man-Rogosa-Sharpe agar (MRSA) medium and
Bifidum-agar (BA) in aerobic and anaerobic conditions respectively at 37 °C
for 24-48 h and prepeared suspension in phosphate-buffered saline (PBS) of
given concentration.

Staphylococcus aureus strain 8325-4 (kindly provided to us by Professor
V.S. Zuyeva, N.F. Gamaleya Institute of Epidemiology and Microbiology,
Russian Federation), which contains the plasmid of resistance to gentamicin was
chosen for modeling of the intravaginal staphylococcosis in mice. Suspension
of the S. aureus strain 8325-4 daily culture in PBS was administered once
into the vagina of BALB/c mice in the dose of 5 x 107 cells per animal. On
the 1% day after infection a suspension of L. casei IMV B-7280 (individually)
or Lc - VKL - VKB, or VKL - VKB compositions (in equal proportions of
each bacteria) in PBS was administrated into vagina or/and orally in a dose of
1 x 10° cells per animal, once a day for 7 days.

8 experimental groups were formed from BALB/c mice (12 mice in each
group): 1) intact mice; 2) infected mice; 3) infected mice that obtained L. casei
IMV B-7280 orally; 4) infected mice that obtained L. casei IMV B-7280 orally
and vaginally; 5) infected mice that obtained VKL - VKB orally; 6) infected
mice that obtained VKL - VKB orally and vaginally; 7) infected mice that
obtained Lc - VKL - VKB orally; 8) infected mice that obtained Lc - VKL -
VKB orally and vaginally.

The material from vagina was collected using standardized sterile cotton
tampons on the 1%, 3%, 6%, 9t 12" and 30" days after first administration of
the probiotic bacteria. Swabs from each tampon were performed with 1 mL of
0.5 M NaCl and plated 0.1 ml onto agar nutrient media: Meat-Peptone agar
(MPA, medium for acrobic and facultative anaerobic bacteria), BAIRD-
PARKER-Agar (Merck, Germany; selective medium for staphylococci),
KF-Streptococcus agar (Merck, Germany; selective medium for streptococci),
ENDO (NSCAMB, Obolensk, Russia; selective medium for coliform
bacteria), Sabouraud agar without antibiotics (selective medium for fungi),
MRSA (selective medium for lactobacilli) and BA (selective medium for
bifidobacteria). 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. Swabs from the vagina were also plated on elective medium
for staphylococci (BAIRD-PARKER-Agar, Merck, Germany) containing
gentamicin at a concentration of 15 pg/ml to identify the growth of S. aureus
strain 8325-4, which has a plasmid-based resistance to gentamicin, so unlike
other strains of staphylococci it is able to grow on the medium with this
antibiotic.

On the 1*, 3 and 6™ days after probiotic bacteria administration the
peripheral blood was taken from the tail vein of each mouse of all groups
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who had previously received anesthesia. We determined the concentration of
cytokines in the blood serum of mice by enzyme immunoassay method (ELISA).
Method was performed according to the manufacturer’s recommendations
(Thermo Fisher Scientific Inc. (Bender MedSystems GmbH), Austria). ELISA
test kits for determination of mice IL-12 (p40 + p70), mice IFN-y, mice TNF-a
were used. The concentration of cytokines in serum was expressed as pg./ml.

All digital data received were processed with the help of the Epi Info
software (version 6.0) through analysis of variance. Numerical data were
represented as arithmetic average and standard error (M + m) using Student’s
t-test. The differences between the groups were considered statistically
significant at P < 0.05.

Results. The acceleration of elimination of S. aureus strain 8325-4 from
the vagina of staphylococcus-infected mice was observed after L. casei IMV
B-7280 or Lc - VKL - VKB and VKL - VKB compositions oral and intravaginal
or only oral administration compared with staphylococcus-infected mice that
did not obtain probiotic bacteria (control group). We found that the anti-
staphylococcal efficiency of L. casei IMV B-7280 or Lc¢ - VKL - VKB and
VKL - VKB compositions depended on the mode of their administration into
staphylococcus-infected mice (Fig. 1).
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Fig. 1. The cell counts of S. aureus strain 8325-4 recovered from the vagina of infected
BALB/c mice receiving L. casei IMV B-7280 or probiotic compositions orally (A) or
orally and vaginally (B)
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Complete elimination of S. aureus strain 8325-4 from the vagina was
observed only on the 12" day after oral administration of Lc - VKL - VKB
composition. But, S. aureus 8325-4 was eliminated completely from the vagina
of staphylococcus-infected mice after oral and vaginal administration of
Lc - VKL - VKB composition on the 6™ day and L. casei IMV B-7280 or
VKL - VKB composition on the 9" day. Our data show that the anti-
staphylococcal efficiency of these probiotic bacteria was higher after
simultaneous oral and vaginal administration into staphylococcus-infected
mice than after only oral administration.

The number of aerobic and facultative anaerobic microorganisms,
staphylococci, streptococci, coliform bacteria and microscopic fungi in
the vagina of staphylococcus-infected mice was decreased after oral or
simultaneous oral and vaginal administration of L. casei IMV B-7280 strain,
as well as Lc - VKL - VKB or VKL - VKB compositions-compared with
control group (Table 1). However, the number of coliform bacteria and
microscopic fungi was more rapidly decreased after simultaneous vaginal and
oral administration of probiotic bacteria than after only oral administration
(P <0.05).

The increase in the number of LAB and bifidobacteria in the vagina of
staphylococcus-infected mice that obtained these probiotic bacteria was also
observed (Fig. 2). But, after vaginal and oral administration of L. casei IMV
B-7280 or Lc - VKL - VKB and VKL - VKB compositions, the number of
LAB was greater throughout the observation period (30 days) than after
only oral administration (P < 0.05). The level of LAB on the 30" day wat the
highest in the group of infected mice that obtained L. casei IMV B-7280 into
vagina and orally. L. casei IMV B-7280 or Lc - VKL - VKB and VKL - VKB
compositions increased the level of bifidobacteria in case of both vaginal and
oral introduction throughout the observation period (30 days), but on the 30®
day the level of bifidobacteria was higher in the groups of infected mice that
obtained Lc¢ - VKL - VKB and VKL - VKB compositions into vagina and orally
and VKL - VKB composition only orally.

Also we observed changes in the production of the Thl type cytokines
(IL-12 and IFN-y) in different periods of observation (Table 2).

It should be noted that the level of IL-12 in the serum of staphylococcus-
infected mice that did not obtain the probiotic bacteria or probiotic compositions
was decreased on the 1% day.

A slight decrease in the level of IFN-y in serum of these staphylococcus-
infected mice was also observed throughout the observation period but the
difference compared with the intact mice was not statistically significant. The
infection with S aureus strain 8325-4 also caused a significant increase in the
level of TNF-a on the 3" day, which probably confirms the development of
inflammation.

As shown in Table 2, the oral administration of L. casei IMV B-7280 into
staphylococcus-infected mice did not affect the level of IL-12 in the serum
throughout the observation period. But, the level of IFN-y in the serum of
mice of this group was increased compared with control group throughout
the observation period. At the same time, the level of IL-12 (throughout
the observation period) and the level of IFN-y (on the 3™ and 6™ days) were
significantly higher in serum of staphylococcus-infected mice treated with
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L. casei IMV B-7280 orally and vaginally than after this strain were administered
only orally (P < 0.05). We observed an increase in the levels of IL-12 (on the
1% day) and IFN-y (on the 1% and 6™ days) after oral administration of Lc -
VKL - VKB composition into staphylococcus-infected mice compared with
control group. The increase in the levels of IL-12 (throughout the observation
period) and IFN-y (on the 6™ and 9" days) was more substantial in serum of
staphylococcus-infected mice that obtained this probiotic composition orally
and vaginally than only orally (P < 0.05). On the contrary, in the case of using
VKL - VKB composition for the treatment of staphylococcus-infected mice,
the level of IL-12 (on the 1% and 3™ days) was higher if this composition was
administered only orally than orally and vaginally. This probiotic composition
increased the level of IFN-y on the 1% and 6™ days and only on the 3™ day if it
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Fig. 2. The cell counts of LAB (A) and bifidobacteria (B) recovered from the vagina of
infected BALB/c mice receiving L. casei IMV B-7280 or probiotic compositions orally or
orally and vaginally
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was administered orally or orally and vaginally respectively.

Additionally, the production of TNF-a was examined to confirm that these
probiotic strains had anti-inflammatory effect in the case of experimental
staphylococcosis. After their oral and vaginal or only oral administration into
staphylococcus-infected mice, the level of the TNF-a significantly decreased
or was not detected at all in the serum of mice from these experimental groups.

Our findings suggest that the elimination of S. aureus strain 8325-4 from the
vagina and normalization of the vaginal microbiota of staphylococcus-infected
mice that received L. casei IMV B-7280 and Lc - VKL - VKB or VKL - VKB
compositions orally and vaginally or only orally occurs at higher level of IFN-y
and IL-12 production, which favors the development of the Th1 type immune
response, and decrease of the production of pro-inflammatory cytokine TNF-a.
It should be noted that the level of IFN-y significantly increased on the 3" day
if L. casei IMV B-7280 or studied probiotic compositions were administered
into staphylococcus-infected mice orally and vaginally compared with their
oral administration.

Table 2
The cytokines level in the serum of infected mice that obtained probiotic
bacteria, M + m
Observation Concentration of cytokine, pg./ml
period after
Groups of mice injection of
o IL-12 TNF-o IFN-y
probiotic
strains
Intact mice - 613.8 £56.9 5.1+£0.2 3.7+0.5
Infected mice 1 day 350.9 +£11.9* 40+0.4 2.1+0.6
(control group) 3 day 678.8 £32.1 12.3+0.7* 23+0.6
6 day 587.3+42.9 6.1+£0.1 2.7+0.9
Infected mice that 1 day 385.6 £ 13.7* 6.2+0.6 22.1 £0.2%
obtained 3 day 760.0 + 44.3 54+04 8.2+ (.3%
L. casel IMVB-7280) 0.0 625.5+52.4 0 6.1+0.50
orally
. 1 day 618.3 £47.9 0 12.1 £0.7%e
I)Jr'a(i?;ﬁ;lrll(li\/{/\;glisrglzlio 3 day 855.8 + 38.0% 0 975+ 1.2%
6 day 1365.3 £ 76.8%¢ 0 29.9 & 1.4%e
1 day 1045.0 + 65.3%¢ 1.1+0.1% 11.3£0.2%e
VKL - VKB orally 3 day 1227.0 £ 54.1%e 26+04 244+02%*
6 day 499.5+37.2 6.1+0.2 9.5+ 0.1%e
1 day 855.6 £ 25.4%e 0 52+1.2
ZELV ;gﬁy"ra”y 3 day 4692 = 19 3+ 0 87.1+2.6%
6 day 403.2 £42.5* 0 23+22%
1 day 4543 £13.7¢ 0 36.0 £0.4%
Le- VKL - VKB 3 day 6153 +23.9 0 29+01
orally 6 day 512.3+33.8 0 12.0 £ 0.5%
1 day 1850.3 £ 76.1%e 0 7.4+ 0.6%e
(L):ail;/ﬁ'vzgiﬂly 3day | 1328.0 + 60.5% 0 855+ 0.5%
6 day 865.6 £ 59.3%e 0 13.4 £0.4%

Significant differences with the intact mice are represented by * (P < 0.05), while differences with
the indicators of the staphylococcus-infected mice who did not receive probiotic bacteria or probiotic
composition (control group) are represented by * (P < 0.05).
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Discussion. Today, many probiotic preparations are recommended for
intravaginal use in the treatment of patients with urogenital infections
[1, 6, 13]. Previously, clinical studies have shown that probiotic bacteria can
be delivered to the vagina after oral intake [18]. It should be noted that the
oral application of probiotics is more practical for the treatment of patients
with urogenital infections, so it is a more effective strategy. That is why in
our present studies we have investigated whether the L. casei IMV B-7280
and Lc - VKL - VKB or VKL - VKB compositions normalize the vaginal
microbiota and affect the production of cytokines in case of their oral use in
the model of vaginal staphylococcosis in mice. It was suggested that these
probiotic bacteria after their oral administration, probably, are able to colonize
not only the intestines but also the vaginal tract of staphylococcus-infected
mice, and create less supportive environment for S. aureus strain 8325-4 and
other pathogens survival by producing antimicrobial substances and stimulate
the Th1 type immune response. Therefore, S. aureus strain 8325-4 elimination
from the vagina and vaginal microbiota normalization as well as induction
the production of the Th1 type cytokines at the system level were observed in
staphylococcus-infected mice that were orally treated with the L. casei IMV
B-7280 and Lc - VKL - VKB or VKL - VKB compositions.

Our data coincide with the data of other authors. So, recently has been
reported that strains of LAB, isolated from human or animal vagina or gut,
have functional properties that can support their use as a potential probiotic
for oral and vaginal applications [14, 15, 16]. These probiotic strains after oral
application are able to colonize the vagina and effectively modulate vaginal
microbiota and immunological profile. This was first proved for such strains
as L. rhamnosus GR-1 and L. fermentum RC-14, that after oral administration
were delivered to the vagina and effectively treated women with bacterial
vaginosis [17, 18, 19].

After oral application of the combination of three probiotic strains,
L. fermentum 57A, L. plantarum 57B and L. gasseri 57C, with high adhesive
ability to both vaginal and intestinal epithelial cells, also observed the
colonization by them of a woman’s vagina within a few weeks, which was
associated with a significant improvement of parameters such as the total
number of vaginal LAB, pH etc. [14]. The frequency of recurrence of bacterial
vaginosis and aerobic vaginitis in women decreased after the use of oral
probiotic preparation (prOVag®) containing three strains of Lactobacillus
together with a standard treatment with metronidazole, and targeted antibiotic
treatment (after failure of metronidazole therapy). The reduced and maintained
low vaginal pH and increased vaginal Lactobacillus number following this
treatment were observed [20]. It should be noted that obviously there are
differences in ability to colonize the vagina and intestines even for strains of the
same species. Thus, it was found that L. rhamnosus GR-1 effectively colonized
intestine and vagina, in contrast to the strain L. rhamnosus GG, which poorly
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colonizes vagina [21], but well colonizes intestine [22]. Oral use of probiotics
may be useful for modulation of the vaginal microbiota and immunological
profiles during pregnancy because violation of the vaginal microbiota is one of
the most important mechanisms for preterm birth and perinatal complications
[23].

But, in our studies we assumed that the antistaphylococcal effectiveness
of L. casei IMV B-7280 or Lc - VKL - VKB and VKL - VKB compositions
will be higher if they are administered simultaneous orally and vaginally. In
the experimental model of vaginal staphylococcosis we have found that oral
and vaginal administration of L. casei IMV B-7280 and Lc - VKL - VKB
or VKL - VKB compositions into staphylococcus-infected mice was more
effective in normalization of vaginal microbiota. L. casei IMV B-7280 and
Lc - VKL - VKB composition more efficiently stimulated aslo Thl type
cytokine production after simultaneous oral and vaginal administration than
only oral administration. But oral administration of VKL - VKB composition
into staphylococcus-infected mice more effectivelly increased the IL-12
production than oral and vaginal separately.

L. casei IMV B-7280 has a high and B. animalis VKL and B. animalis
VKB — an average adhesiveness to epitheliocytes [24]. Therefore, this difference
in adhesiveness to epitheliocytes may be due to the increase in the ability
of L. casei IMV B-7280 and its composition with bifidobacteria to colonize
the epithelium of the vagina and gut after oral and vaginal administration to
staphylococcus-infected mice. So, after oral and vaginal administration of Lc -
VKL - VKB composition we found more effective elimination of S. aureus
strain 8325-4 from the vagina compared with VKL - VKB composition. Our
analyses confirm that the study of the effectiveness of different methods of
probiotic strains and their various compositions administration may be useful
for their selection when creating immunobiotics.

Thus, L. casei IMV B-7280 and Lc - VKL - VKB or VKL - VKB
compositions after oral as well as oral and intravaginal administration restored
the microbiome of the vagina on the model of vaginal staphylococcosis in
mice. This probiotic strains and their compositions are also should be regarded
as immunomodulators, as it was evidenced the activation of Th1 type cytokines
production after their use, so they can serve as support for an active immune
system. However, simultaneous oral and vaginal administration of L. casei
IMV B-7280 and Lc - VKL - VKB composition was more effective than oral.
So, our results showed that the L. casei IMV B-7280 and Lc - VKL - VKB
or VKL - VKB compositions can be a good candidate for the creations of
immunobiotics for treatment of urogenital infections. However, additional
studies regarding immunomodulatory properties of these probiotic bacteria are
needed to confirm this. Such immunobiotics in the long term can also be used
in the treatment of other infectious diseases.
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JIISA MPOBIOTUYHUX BAKTEPIiM ITPU ITEPOPAJIBHOMY I
BAT'THAJIbHOMY BBEJEHHI HA BATTHAJIBHY MIKPOBIOTY
TA TPOAYKIIIO IATOKIHIB 3A EKCIIEPUMEHTAJIbHOI
CTA®LIIOKOKOBOI IHOEKIIII Y MUIIENA
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Pesrome

Meta. MeTor0 IFOT0 JOCTIKSHHS 0yJI0 BU3HAYCHHS BIUTHBY MPOOIOTHYHOTO IITAMY
L. casei IMB B-7280 ta xommno3utiiit L. casei IMB B-7280 — Bifidobacterium animalis
VKL — B. animalis VKB (Lc — VKL — VKB) a6o B. animalis VKL — B. animalis VKB
(VKL — VKB), sxi BBOOWIH BariHaJbHO 1 IMepopaibHO abo JWIIe MepopalbHO, Ha
BariHaJIbHY MIKpOOIOTYy Ta MPOIYKIIIO IUTOKIHIB 32 EKCIICPUMEHTAILHOI BariHaIbHOL
cradinokokoBoi iH(ekmil y mumreit ninii BALB/c. Meroau. IIpoGiotnuni 6axrepii abo
MpoOiOTHYHI KOMIIO3UIlii BBOIUIN iH()IKOBAHHM CTa(iIOKOKOM MHIIAM OXHOYACHO
MEpOpabHO Ta BariHAJIBHO a0o JHIIe MepopanbHO. MaTepias i3 miXBH BUCIBAIU Ha
CEJICKTHBHI CepeIOBHUINA; MiAPaXOBYyBaIH KiJbKICTh KOJOHIEYTBOPIOIOYUX OIWHHUIIb,
BPaxOBYIOUH, III0 OJTHA TaKa KOJIOHIs BiAOBiae oHii Oakrepii. KoHIIEHTpaIito MUTOKIHIB
y CHPOBATIII KPOBI MHUIIICH BU3HAYAIIM METOIOM IMyHO(EpMEHTHOTO aHami3y. Pesyiabrarn.
Bcranosneno, o KiabKiCTh a¢pOOHUX 1 (paKyIbTaTHBHO-aHAEPOOHNX MIKPOOPTaHi3MIB y
MixXBi iH(pIKOBAHUX CTA(PLITOKOKOM MHIICH 3MEHIITYBAIACh Y Pi3HI MEPiOIH CIIOCTEPEKEHHS
MICJISt BBEJICHHS [[HOTO MPOOIOTUYHOTO IITaMy Ta MPOOIOTUYHUX KOMITO3HIIIH OTHOYACHO Y
MiXBY 1 mepopanbHO abo iuiie mepopaibHo. Takoxk criocTepirany 30iabpIIeHHS KUTBKOCTI
nakTobanmi i O6iginobakTepiit y mixBi mux Mumed. OnHaK KidbKiCTh KOJIMOP(HUX
OakTepiil Ta MIKpPOCKOIIIYHUX IpruOiB Oyina MEHINO0, a KUIBKICTh JIaKTO0ANNIT OiIbIIO0
TMicIsE OTHOYACHOTO BariHAJBHOTO 1 MepopaibHOro BBeAeHHS L. casei IMB B-7280, a
takok kommo3utii Lc — VKL — VKB a6o VKL — VKB iH(ikoBaHUM CcTa(iIOKOKOM
MUILIAM MOPIBHSIHO 3 NEpOpaJIbHUM BBEICHHIM. 3MiHa MIKpOOiOTH MiXBHU 1H(IKOBaHUX
cTa(IOKOKOM MUIIEH, AKi OTPUMYBaiIu Lel MpobioTHyHUi mTam abo mpoOioTHYHI
KOMITO3UIii, BigOyBajacs 3a MiABHINCHHS pPIiBHA MPOAYKIii iHTEephepoHy-y Ta
iHTepielkiny-12, mo cnpusie po3Butky Thl Tumy iMyHHOT BiAIIOBII, 8 TAKOXK 3HUKEHHS
MPOIYKIIi] MPO3anaJbHOT0 HUTOKIHY (DaKTOPy HEKPO3y MyXJIMH-0. IMyHOMOTymIOBaIbHA
edextuBHIcTh L. casei IMB B-7280 i xomnosutii Le — VKL — VKB Takox Oyia BHIIO0,
SKIIO TX BBOJWJIU iH(IKOBAHUM CTa(iIOKOKOM MHIIIAM BariHaJbHO 1 MEPOpabHO,
HDK JuIie nepopaibHo. BucHoBku. L. casei IMB B-7280 i mpoOioTHUHI KOMITO3HIII1
Lc— VKL — VKB a6o VKL — VKB M0XyTb OyTH XOpOIIUMH KaHAUIATAMHA TSI CTBOPEHHS
iIMYHOO10THKIB JUUIs JTIKyBaHHsI yPOTEHITAIbHUX 1H(EKIIH.

Kniouogi cnosa: makrobammmm, 6idimobakTepii, MikpoOioTa, MixBa, cTa]iTOKOK,
LUTOKIHU, MUIII.
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Pesome

Hens. Lenpro 1aHHOTO UCCIIETOBAHUS OBLIO ONIPECIICHUE BIUSHUS IPOOHOTHIECCKOTO
mramMma L. casei UMB B-7280 u xomnosummit L. casei UMB B-7280 - Bifidobacterium
animalis VKL — B. animalis VKB (Lc — VKL — VKB) unu B. animalis VKL — B.
animalis VKB (VKL — VKB), KoTOpble BBOJWIM BaruHaJbHO M NEPOPATHHO WIH
TOJIKO TEPOPAIIBHO, HA BarMHAJIBHYIO MUKPOOWOTY M MPOIYKIUIO IUTOKUHOB TPH
9KCIIEPUMEHTATBHON BarmHAIbHOW CTa(UIOKOKKOBOW HH(EKIHH y MBIIICH JTHHUU
BALB/c. Metoasl. [IpobnoTndyeckne OaKTEpU WU MPOOHMOTHYCCKHE KOMITO3HIIHH
BBOJWIM WHQHUIIUPOBAHHBIM CTA(QUIOKOKKOM MBIIIAM OJHOBPEMEHHO MEPOPATbHO U
BarvHAJIBFHO WK MIEPOpaIbHO. MaTepral i3 BIaralriiia BEICEBAIN HA CEICKTUBHBIC CPE/IbI;
MTOJICYUTHIBAIIN KOJIMYCCTBO KOJIOHUEOOPA3YIOUINX SIUHUI, YUUTHIBAs, YTO OJHA TaKas
KOJIOHHSI COOTBETCTBYET OIHOM OakTepru. KOHIICHTPAIUIO IMTOKUHOB B CBIBOPOTKE KPOBH
MBIIICH ONPEeIIsTH METOAOM HMMYHO(EPMEHTHOTO aHanu3a. Pe3yabTarhbl. YCTaHOBICHO,
YTO KOJIMYECTBO a’3pOOHBIX M (DaKyIbTAaTUBHO-aHA3POOHBIX MHUKPOOPTAHH3MOB BO
BJIaraJUIIe UHPUITMPOBAHHBIX CTA(DHUIOKOKKOM MBIIICH CHIKAJIOCH B PA3JIMYHBIC IEPUOIBI
HaOTIONEHNS TIOCTIe BBEICHHUS 3TOTO MPOOHOTHYECKOTO MITaMMa N MPOOHOTHIECKUX
KOMTIO3UIIHI OTHOBPEMEHHO BO BIIATAITUIIE U IEPOPATHLHO MK TOJIBKO IepopabHO. Takxke
HaOJII0/IAJIOCh YBEIMYCHUE KOJMMUYECTBA JIAKTOOAIMIUT 1 Ondunodakrepuii BO Bilarajimiie
9TUX MbITIel. OJHAKO KOTHYECTBO KOMMOP(HHBIX OaKTepUil 1 MUKPOCKOTTMUECKUX TPHOOB
OBLIO MECHBIIUM, 8 KOJIHYECTBO JAKTOOAIMIIT OBLIO OONBIINM ITOCIE OIHOBPEMEHHOTO
BarvHaJILHOTO U MepopanbHoro BeeaeHus L. casei UMB B-7280, a Taxke KOMIIO3ULIN
Lc — VKL — VKB unu VKL — VKB uHOUIHPOBAaHHBEIM CTAPUIOKOKKOM MBIIIAM
10 CPaBHEHHIO C MEpPOpaIbHBIM BBeACHHEM. V3MeHEeHME MHUKPOOHOTHI BIlarajulla
UHQUIMPOBAHHBIX CTAPHIOKOKKOM MBIIICH, MOTYYaBIINX 3TOT MIPOOUOTHUCCKUHN I TAMM
WA TPOOHOTHIECKHE KOMITO3UIINH, TPOUCXOANIIO TIPH MOBBIICHIH YPOBHS MPOAYKIIUI
uHTepdEepOHa-Y U HHTEpICHKIHA-12, 4To criocoOcTByeT pa3Buthto Thl THITa IMMYHHOTO
OTBETA, a TAKXKC MPHU CHUKCHUU TPOIYKIIUH MPOBOCHIAIUTEIBLHOIO IIUTOKHHA (PaKTOpa
HEeKpo3a ormyxoien-o. mmyHoMonymupytomas 3ppekTuBHOCTb L. casei UMB B-7280 u
rxommo3unuu Le — VKL — VKB taxske Obla BEIIIIE, €CIM WX BBOIMINA HHPHUINPOBAHHBIM
CTaHMIIOKOKKOM MBIIIAM OJHOBPEMEHHO BarWHAJbHO M MEPOPATBHO, YEM TOJIBKO
nepopanbHo. BeiBoabl. [Ipodbnotnueckuii mram L. casei UMB B-7280 u kommo3uiun
Lc — VKL — VKB mm VKL — VKB MoTyT OBITh XOpOIIUME KaHAUIATAMH TS CO3IAHS
MMMYHOOUOTHKOB JIJIsl JICUCHHST YPOTCHUTAIBHBIX HH(DEKIUI.

Kniouesvie cnosa: nakrobanmuibl, 6udumodakTepun, MUKpOOHUOTa, BIIATAIHIIE,
CTa(HIIOKOKK, [INTOKHHBI, MBITIIH.
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