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INTRODUCTION

The probiotic strains of Lactobacillus casei IMV B-7280, Bifidobacterium animalis VKL, B. animalis VKB
(individually) or L. casei IMV B-7280 - B. animalis VKB - B. animalis VKL composition balanced the Th1/Th2
cytokines production at normal condition and in the cases of experimental intravaginal staphylococcosis in
BALB/c mice in different periods of observation. L. casei IMV B-7280 and B. animalis VKB (individually)
at normal condition increased the Thl type cytokines interleukin (IL)-12 and interferon (IFN)-y production.
Instead, B. animalis VKL afier injection into intact mice did not affect the IL-12 production but slightly
increased the IFN-y production. In the cases of experimental intravaginal staphylococcosis in mice the
balancing of Th1/Th2 immune response under the influence of L. casei IMV B-7280 is due to increased
production of IL-12 and IFN-y, as well as decreased Th2 type cytokine IL-4 production. The IL-12 and IFN-y
production in staphylococcus-infected mice that received B. animalis VKL or B. animalis VKB (individu-
ally) was increased, but these probiotic bacteria had no significant effect on IL-4 production. Under the
influence of L. casei IMV B-7280, B. animalis VKB, B. animalis VKL (individually) in the cases of experi-
mental intravaginal staphylococcosis in mice the IL-4/IFN-y ratio was significantly decreased. The shift
from Th2 to Thl type cytokines production was also observed in staphylococcus-infected mice that received
L. casei IMV B-7280 - B. animalis VKB - B. animalis VKL composition. The IL-12 and IFN-y production
was increased, instead, IL-4 production as well as IL-4/IFN-y ratio were decreased in mice that received
this probiotic composition in different periods of observation.So, L. casei IMV B-7280, B. animalis VKB
and B. animalis VKL (individually) and L. casei IMV B-7280 - B. animalis VKB - B. animalis VKL compo-
sition are promising to create highly effective immunobiotics with immunomodulatory effect that are able
to balance Th1/Th2 type of immunity by shifting the cytokine profile with decreased the IL-4/IFN-y ratio.
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uses as probiotics due to their competitive in-
hibition of pathogenic bacteria colonization in

The appearance of atypical forms of pathogens
and pathogens with resistance to a wide range
of antibiotics and other antibacterial drugs as
a result of often unjustified use of them has
determined the requirement of new highly effec-
tive methods of antibacterial therapy of patients
with infectious and inflammatory diseases,
including urinary tract infections. Lactic acid
bacteria (LAB) and bifidobacteria that belong to
the groups of microorganisms most frequently

the intestinal and urinary tracts; their ability to
colonize the mucosal epithelial cells as well as
their beneficial effects on the gut immune system
can be used in complex therapy of patients with
infectious diseases of urinary tract and other
pathologies [1, 2, 3. 4, 5].

It has been established that an important
mechanisms of immunomodulatory effect of
many probiotic strains of LAB and bifidobac-
teria are the induction of regulatory cytokines
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via the Toll-like receptor (TLR) pathway [6, 7,
8,9, 10, 11], modulation of antigen presenting
cells [11], induction of T regulatory cells [12,
13, 14], and influence on development and func-
tions of epithelial cells [15]. Effect of probiotic
bacteria on the production of Thl (interleukin
(IL)-2, IL-12, interferon (IFN)-y etc.) and Th2
(IL-4, IL-5, IL-9 etc.) type cytokines, balancing
of Th1/Th2 immune response and, as a result,
determining the development of cellular or hu-
moral immunity respectively play an important
role in effective immune response ensuring in
many pathological conditions. It should be noted
that the Th1 and Th2 type cytokines production
by immune cells in response to the effect of LAB
and bifidobacteria is strain- and dose-dependent
[9, 16,17, 18, 19] and the level of IL-12 produc-
tion is critical for determining the direction of
the Thl type immune response in mice, but the
Thl type immunity in the human depends on
the IL-12 as well as [FN-y production [20]. So,
various strains of LAB and bifidobacteria can
differently influence the production of Thl or/
and Th2 type cytokines; therefore this feature
should be taken into account when creating a
probiotics. Perhaps there are also differences
in immunomodulatory effect of probiotic
bacteria under normal and various pathological
conditions. Therefore, in the selection of LAB
and bifibobacteria strains for probiotics creation
itis necessary to evaluate their immunomodula-
tory effect with obligatory definition of their in-
fluence on cytokines production simultaneously
in various experimental and clinical studies.
Early we have screened our collection of
LAB and bifidobacteria for their efficacy in
modulating host immune response at normal
condition and in the cases of experimental
staphylococcosis in BALB/c mice. It was estab-
lished that probiotic bacteria Lactobacillus casei
IMV B-7280, Bifidobacterium animalis VKB and
B. animalis VKL are promising for the creation
of immunobiotics with antibacterial and immu-
nomodulatory effects. Increase the functional
activity of phagocytes and production of IFN in
intact mice under the influence of these probiotic
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bacteria were observed [21]. L. casei IMV B-7280,
B. animalis VKB and B. animalis VKL (individu-
ally) or L. casei IMV B-7280 - B. animalis VKB -
B. animalis VKL composition were able to inhibit
Staphylococcus aureus growth in the vagina and
influence the cellular immune response in the case
of the experimental intravaginal staphylococcosis
in BALB/c mice. These probiotic bacteria and pro-
biotic composition normalized the CD4+/CD8+
ratio in staphylococcus-infected mice compared
with infected mice that did not receive probiotic
bacteria. An increase in the number of CD19+
B-lymphocytes in the spleens of these mice was
also detected [22].

So, the aim of this work was to study the
comparative effect of L. casei IMV B-7280,
B. animalis VKB and B. animalis VKL (indivi-
dually) or L. casei IMV B-7280 - B. animalis
VKB - B. animalis VKL composition on the Thl
and Th2 type cytokines production in the case of
the experimental intravaginal staphylococcosis
in mice as well as under normal condition.

METHODS

Experimental studies were performed on six-
week-old female BALB/c mice, synchronized
in their estral cycle. 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.

This study was carried out in strict accord-
ance with the rules established by the Law of
Ukraine Ne 3447-1V “On protection of animals
from cruelty” and “European Convention for the
Protection of vertebrate animals used for experi-
mental and scientific purposes from 09.20.1985”
(Strasbourg, 1986) and in accordance with the
“General ethical animal experimentation” (First
National Congress on bioethics, 2001). All sur-
gery was performed under anesthesia, and all
efforts were made to minimize suffering.

L. casei IMV B-7280, B. animalis VKL and
B. animalis VKB from our collection of LAB
and bifidobacteria were previously selected by us
from gut content of healthy people and deposited
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in the Ukrainian collection of microorganisms
(D.K. Zabolotny Institute of Microbiology and
Virology, NAS of Ukraine, Ukraine). The stud-
ies were performed using bacteria lyophilized in
Cuddon Freeze Dryer FD1500 (New Zealand).
Before each experiment the viability of the pro-
biotic bacteria was tested by monitoring their
growth on the Man-Rogosa-Sharpe (MRS) agar
medium or Bifidum-agar at 37 °C for 24-48 h.
Staphylococcus aureus strain 8325-4 (kindly pro-
vided to us by Professor V.S. Zuyeva, N.F. Gama-
leya Institute of Epidemiology and Microbiology,
Russian Federation) was grown on selective agar
medium for staphylococci (BAIRD-PARKER-
Agar, Merck, Germany), which contained gen-
tamicin at a concentration of 15 mg/ml, at 37 °C
for 24 h. This strain had plasmid-based resistance
to gentamicin, allowing it to be separated from
other vaginal Staphylococcus strains.

Staphylococcosis was modelled through
single intravaginal administration of S. aureus
strain 8325-4 daily culture to mice, in dose of
25 mcl of phosphate buffered saline (PBS) in
the amount of 5 x 107 cells per animal. The fol-
lowing clinical manifestations of the infection
process were observed in the infected mice: sig-
nificant increase of whitish mucous secretions
of the vagina, elevation of body temperature,
inactivity, and loss of appetite.

One day after infection with S. aureus strain
8325-4 mice were given an intravaginal injection
of lyophilized L. casei IMV B-7280, B. animalis
VKL, B. animalis VKB (individually) or L. casei
IMV B-7280 - B. animalis VKB - B. animalis
VKL composition in dose of 25 mcl of PBS in the
amount of 1 x 10 cells per animal, once a day for
7 days. When three strains of proboitic bacteria
were used as a composition, they were used at
the concentration to reach this total amount of
bacterial cells. L. casei IMV B-7280, B. animalis
VKL, B. animalis VKB (individually) were also
injected into the vagina of non infected (intact)
mice using the same scheme. Two separate groups
of comparison included staphylococcus-infected
and intact mice, which did not receive probiotic
strains, but received 25 mcl of PBS into vagina.
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BALB/c mice were divided into 6 experi-
mental groups (10 mice in each): 1) intact mice;
2) intact mice that received L. casei IMV B-7280;
3) intact mice that received B. animalis VKB;
4) intact mice that received B. animalis VKL;
5) control mice, infected with S. aureus 8325-4;
6) staphylococcus-infected mice that received
L. casei IMV B-7280; 7) staphylococcus-
infected mice that received B. animalis VKB;
8) staphylococcus-infected mice that received
B. animalis VKL; 6) staphylococcus-infected
mice that received L. casei IMV B-7280 - B.
animalis VKL - B. animalis VKB composition.

On the 1%, 3™ and 6'" days after probiotic
bacteria or probiotic composition injection,
peripheral blood were taken from the tail vein of
each mouse of all groups. Blood serum samples
were kept at -40 °C during one month. In the
blood serum samples the concentration of IL-
12, IFN-y and IL-4 was determined by ELISA
according to the manufacturer’s instructions
(Bender MedSystems GmbH Campus Vienna
Biocenter 2 A-1030, Austria).

All received digital data 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. The null hypothesis for the control and
experimental comparative groups was checked
using Wilcoxon-Mann-Whitney (U) criterion. The
differences between the groups were considered
statistically meaningful at P < 0.05.

RESULTS AND DISCUSSION

Analysis of serum cytokines showed an increase
level of Thl type cytokines IL-12 and IFN-y
after injection of L. casei IMV B-7280 or B.
animalis VKB (individually) into intact mice in
different periods of observation (Table 1).

The IL-12 and IFN-y levels in serum were
increased on the 3" and 6" days under influ-
ence of L. casei IMV B-7280. Intact mice that
received B. animalis VKB had higher 1L-12
level on the 1%t and 3" days. The IFN-y level
in the serum of mice of this probiotic bacteria
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Table 1. The cytokines level in the serum of intact mice that received probiotic bacteria

Observation period

Concentration of cytokines (pg/ml)

Groups of mice after injection of
o . IL-12 IFN-y IL-4

probiotic strains
Intact mice - 613.8+56.9 3.7£0.5 1.23 +£0.20
Intact mice that 1 day 736.0 £ 41.6 9.2+0.6" 1.02+0.10
received L. casei IMV 3 day 928.8 + 56.6" 43+0.9 1.96 + 0.09
B-7280 6 day 904.4 + 66.3" 7.0+0.7° 0.98 +0.02
Intact mice that 1 day 811.8 £52.5" 14.7 £1.0" 1.43 +0.48
received B. animalis 3 day 831.4 + 46.5" 193+2.7" 1.59+£0.31
VKB 6 day 526.4 +31.7 18.7+1.1" 0.46 £ 0.08*
Intact mice that 1 day 439.0 +94.8 7.0+0.2 1.39+0.43
received B. animalis 3 day 542.3 £23.8 57+03 1.21 £0.12
VKL 6 day 482.0 £ 68.7 5.6+0.9 0.70 = 0.20

Significant difference with the intact mice is represented by * (P < 0.05).

group was increased throughout the observation
period. Thus, B. animalis VKB more effectively
enhanced the IFN-y production in intact mice
than L. casei IMV B-7280. Instead, B. animalis
VKL did not affect the IL-12 production in intact
mice (Table 1). However, treatment with these
probiotic bacteria resulted in slightly increas-
ing of the IFN-y level in serum of intact mice
on the 1% day.

As shown in Table 1, L. casei IMV B-7280
or B. animalis VKL (individually) did not af-
fect the production of Th2 type cytokine IL-4
in intact mice. The IL-4 level in serum of intact
mice after B. animalis VKB injection also did
not change on the 15t and 3™ days, but on the 6™
day was slightly decreased.

At the same time, we have found that the
IL-12 and IFN-y as well as IL-4 production after
injection of L. casei IMV B-7280, B. animalis
VKL or B. animalis VKB (individually) into
staphylococcus-infected mice was different than
in intact mice (Table 2). It should be noted that
the IL-12 level in the serum of staphylococcus-
infected mice that did not receive the probiotic
bacteria (control group) was decreased but the
IL-4 level was increased on the 15tday compared
with intact mice. Also, the tendency to decrease
of the IFN-y production in these mice was de-
tected throughout the observation period.
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The IL-12 level in serum of staphylococcus-
infected mice after injection of L. casei IMV
B-7280 or B. animalis VKL (individually) was
increased on the 15t and 6™ days compared with
control group. Staphylococcus-infected mice
that received B. animalis VKB had higher IL-
12 level in serum throughout the observation
period. As shown in Table 2, the IFN-y level in
serum of staphylococcus-infected mice in dif-
ferent periods of observation after injection of
L. casei IMV B-7280 (on the 15! and 39" days)
or B. animalis VKB (on the 1t and 6" days), or
B. animalis VKL (on the 3™ and 6" days) was
also increased compared with control group. The
IL-12 and IFN-y level in serum of mice of these
three probiotic bacteria groups in most cases
was even increased compared with intact mice.

Under the influence of L. casei IMV B-7280
the IL-4 level in serum of staphylococcus-infect-
ed mice was decreased on the 15t day compared
with control group. Also, the tendency to de-
crease of IL-4 level in serum of staphylococcus-
infected mice that received B. animalis VKB or
B. animalis VKL on the 1% day was detected.

Treatment of staphylococcus-infected mice
with L. casei IMV B-7280 - B. animalis VKB
- B. animalis VKL composition also resulted in
increasing of the IL-12 and IFN-y production
in different periods of observation (Table 2).
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Table 2. The cytokines level in the serum of staphylococcus-infected mice that received probiotic bacteria or probiotic
composition

Observation period

Concentration of cytokines (pg/ml)

Groups of mice after injection of
AR IL-12 TFN-y IL-4

probiotic strains
Intact mice - 613.8£56.9 3.7+£0.5 1.23+£0.20
. 1 da 346.8 = 19.8" 23+0.8 2.04+0.01%*
Infected mice (control 3 da§ 686.2 + 41.0 25409 119 £0.12
group) 6 day 598.3 £ 53.3 2.4+0.1 1.09 £ 0.34
Infected mice that 1 day 615.0£15.8° 145+1.9" 1.03 £ 0.05°
received L. casei IMV 3 day 701.0+13.0 279+ 1.8 1.20 £ 0.09
B-7280 6 day 831.0 £45.2" 42+1.0 1.39+0.76
Infected mice that 1 day 1118.5 + 34.5"" 7.9+ 0.4 1.52+0.23
received B. animalis 3 day 1317.0 £26.0°" 4.7+£0.1 1.05+0.37
VKB 6 day 969.0 + 24.9" 7.0+ 0.8 1.88+£0.76
Infected mice that 1 day 863.3+£13.9” 2.5+0.8 1.58 £0.41
received B. animalis 3 day 633.3+£25.8 9.4+1.0" 1.24 +0.56
VKL 6 day 1003.0 +19.3" 16.5+1.8"" 1.45+0.09
Infected mice that 1 day 615.0 £28.0° 30.3+2.8" 0.89 +0.04°
received composition of 3 day 1378.2 + 89.8" 11.5+1.9” 1.23+0.31
probiotic strains 6 day 537.2+£22.6 10.8 1.1 1.10+0.54

Significant differences with the intact mice are represented by * (P < 0.05), while differences with the in-
dicators of the staphylococcus-infected mice who did not receive probiotic strains or probiotic composition

(control group) are represented by * (P < 0.05).

Staphylococcus-infected mice that received L.
casei IMV B-7280 - B. animalis VKB - B. ani-
malis VKL composition had higher level of IL-
12 in serum on the 15t and 34 days but the level
of IFN-y in serum was increased throughout the
observation period compared with control group.
The IL-4 level in serum of infected mice that
obtained probiotic composition was decreased
on the 1% day.

The ratio of IL-4/IFN-y was significantly
increased in the staphylococcus-infected mice
on the 1% day (Fig. 1).

On the 3 day, IL-4/IFN-y ratio was de-
creased, but remained slightly increased com-
pared with intact mice (P < 0.05). After injection
of L. casei IMV B-7280, B. animalis VKB, B.
animalis VKL (individually) or L. casei IMV
B-7280 - B. animalis VKB - B. animalis VKL
composition into staphylococcus-infected mice
the ratio of IL-4/IFN-y was significantly de-
creased compared with control group through-
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out the observation period. So, these results
suggested that infection with S. aureus 8325-4
change the immune response which manifested
as a shift from Thl to Th2 type of immunity.
But L. casei IMV B-7280, B. animalis VKB, B.
animalis VKL (individually) or L. casei IMV
B-7280 - B. animalis VKB - B. animalis VKL
composition alter the development of immune
response of staphylococcus-infected mice,
which appears as a shift from Th2 to Thl type
of immunity.

We had previously shown [22] that L. casei
IMV B-7280, B. animalis VKL and B. animalis
VKB, (individually) or L. casei IMV B-7280 - B.
animalis VKB - B. animalis VKL composition
after intravaginal injection once a day for 7 days,
effectively delayed S. aureus 8325-4 growth in
the vagina (during the observation period — up
to 12 days) of staphylococcus-infected BALB/c
mice and reduced the severity of disease. In this
paper we established that the shift from Th2 to

ISSN 0201-8489 @Dision. scypu., 2017, T. 63, Ne 6



Lazarenko L.M., Babenko L.P., Hryhorash M.Yu., Mokrozub V.V., Demchenko O.M., Sichel L.M., Spivak M.Ya.

Thl type cytokines production may be one of
the important mechanisms of protective effect of
these probiotic bacteria and probiotic composi-
tion in the cases of experimental intravaginal
staphylococcosis in BALB/c mice. L. casei IMV
B-7280, B. animalis VKL and B. animalis VKB
(individually) shifted cytokines production from
Th2 to Thl type also at normal condition. Thus
probably these probiotic bacteria can be used
prophylactically to prevent infection disease but
more research is needed to confirm this.

The production of Thl type cytokines IL-
12 and IFN-y after L. casei IMV B-7280 or
B. animalis VKB (individually) injection into
staphylococcus-infected mice as well as intact
mice was increased at different periods of ob-
servation. The correlation between the 1L-12
and IFN-y production in mice of these two
probiotic bacteria groups was found. Instead, B.
animalis VKL increased the production of IL-12
and IFN-y in different periods of observation in
staphylococcus-infected mice, but did not affect
the IL-12 production in intact mice. Among this
three probiotic strains only L. casei IMV B-7280
reduced the increased production of 1L-4 after

injection to staphylococcus-infected mice. The
results of our studies have shown that cytokine
production in response to some probiotic bac-
teria, such as B. animalis VKL, may depend on
the different levels of producing cells activity
in the normal state and pathology.

So, in the cases of experimental intravaginal
staphylococcosis in mice the Th1/Th2 balancing
under the influence of L. casei IMV B-7280 can
be indicated in increased production of IL-12
and IFN-y as well as reduced production of
IL-4. B. animalis VKL or B. animalis VKB in
cases of intravaginal staphylococcal infection
increased production of IL-12 and IFN-y, but
had no significant effect on IL-4 production. The
ratio of IL-4/IFN-y was significantly decreased
after L. casei IMV B-7280, B. animalis VKB,
B. animalis VKL (individually) injection into
staphylococcus-infected mice that confirmed a
shift from Th2 to Th1 immune response.

According to the literature data, LAB strains
had different effect on the Th1/Th2 balance
upward of Thl type cytokines production [23,
24, 25]. L. plantarum NCU116 after injection
into immunosuppressed mice enhanced the

1,2

M Intact mice

m Infected mice

B

m Infected mice that
received B. animalis

B

VKL

Infected mice that

2

The ratio of the IL-4/IFN-y
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recetved L. casei IMV
l ] B-7280

Infected mice that

received B. animalis
i VKB

1 day 3 day

Observation period

Infected mice that
received probiotic
composition

6 day

Fig. 1. The ratio of IL-4/IFN-y in staphylococcus-infected mice that received L. casei IMV B-7280, B. animalis VKL and B.
animalis VKB, (individually) or L. casei IMV B-7280 - B. animalis VKB - B. animalis VKL composition
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level of Thl type cytokine IL-2 gene expres-
sion and significantly reduced the level of
Th2-type cytokine IL-4 in the small intestine
[26]. L. rhamnosus balanced Th1/Th2 profile
of splenocytes by increasing IFN-y and decreas-
ing IL-4 as well as IL-10 production in aging
mice that associated with enhanced resistance
to E. coli infection [27]. Consumption of L.
rhamnosus (MTCC: 5897) probiotic strain that
contained in fermented milk, balanced Thl/
Th2 immune response by shifting the cytokine
profile (IFN-y, IL-4 and IL-10) with increasing
of IFN-y/IL-4 ratio in newborn mice during
the suckling-weaning transition [28]. Some of
bifidobacteria strains also increase Thl-type
cytokines production but other strains of bifido-
bacteria do not have effect on their production
or increase it slightly [17, 29, 30]. Instead, B.
animalis ssp. lactis CNCM-12494 in the case of
chronic dinitrobenzene sulfonic acid-induced
low-grade inflammation model in mice balanced
the Th1/Th2 ratio by increasing the production
of Th2 type cytokines IL-4, IL-5, and IL-10 [31].
Therefore, comprehensive studies of probiotic
bacteria immunomodulatory action under vari-
ous pathologies are necessary.

Some strains of LAB and bifidobacteria are
able to enhance the production of IFN-y and IL-
12 and also activate the production of other pro-
inflammatory cytokines such as TNF-a [9]. This
property is also strain-dependent. For example,
L. reuteri BM36304 had a pro-inflammatory ef-
fect that confirmed by significantly stimulated
production of TNF-a, but L. reuteri BM36301
was an anti-inflammatory strain [19]. L. casei
IMV B-7280, B. animalis VKL and B. animalis
VKB from our collection of probiotic bacteria
increased the production of IFN-y, whereas they
did not affect the production of TNF-a in vivo
[21], so it can be assumed that they will not
cause the development of inflammation.

In our study the shift from Th2 to Thl was
also observed after injection of L. casei IMV
B-7280 - B. animalis VKB - B. animalis VKL
composition to staphylococcus-infected mice.
The IL-12 and IFN-y production was increased,
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instead, IL-4 production as well as IL-4/IFN-y
ratio were decreased in mice of this probiotic
composition group. It should be noted, that
unlike the single probiotic bacteria, L. casei
IMV B-7280 - B. animalis VKB - B. animalis
VKL composition in staphylococcus-infected
mice caused activation of y-interferonogenesis
throughout the observation period. This prob-
ably causes the effective antistaphylococcal
influence of the probiotic compositions in the
cases of experimental intravaginal compared
to each strain separately, as shown earlier [22].

So, L. casei IMV B-7280, B. animalis VKL or
B. animalis VKB (individually) and L. casei IMV
B-7280 - B. animalis VKB - B. animalis VKL
composition are promising to create highly effec-
tive immunobiotics, that are able to balance Th1/
Th2 type of immunity by shifting the cytokine
profile (IL-12, IFN-y and IL-4) with increased
IFN-y/IL-4 ratio and have antibacterial effect.
However, additional clinical studies should be
conducted to ensure that these probiotic strains
and probiotic composition could be used in treat-
ment or prevention of infection diseases.

The authors of this study confirm that the research
and publication of the results were not associated
with any conflicts regarding commercial or financial
relations, relations with organizations and/or
individuals who may have been related to the study,
and interrelations of co-authors of the article.
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BJIUSTHUE IPOBUOTUYECKHUX IITAMMOB
JJAKTOBAILINJIJI U BUOGUJTOBAKTEPUI
HA NPOAYKIUIO HUTOKUHOB THUIIA
TH1 W TH2 IIPU UHTPABATUHAJIbHOM
CTA®UJIOKOKKOBO UHOEKIIUU Y
MBIIIEN

[Ipo6uormueckue mrammsl Lactobacillus casei IMB B-7280,
Bifidobacterium animalis VKL, B. animalis VKB (oTaensHO)
nnu komnosuuus L. casei IMB B-7280 - B. animalis VKB - B.
animalis VKL 6anancupoanu npoaykiuro nurokuaos Thl/
Th2 B yCcIOBHSX HOPMBI U MPU IKCIIEPUMEHTAIBHON HHTpa-
BarvHAJLHOMN CTa()UITOKOKKOBOW HH(PEKIIMU Y MBIIICH JINHHH
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BALB/c B paziauunbie nepuopl Habmoneuus. L. casei IMB
B-7280 u B. animalis VKB (0TAe1bHO) B yCIOBUSIX HOPMBI
YBEJIMYMBAIIN TPOAYKIHMIO TUTOKMHOB Th1-THNa — uHTEpIICH-
kuna (UJI)-12 u unreppepona (MDH)-y. Hanporus B. ani-
malis VKL mocie BBeIeHNSI HHTAKTHBIM MBIIIaM HE BIIUSUT Ha
npoaykuuio MJI-12, Ho He3HaYUTETBHO YCUITUBAI IPOAYKLUIO
W dH-y. [Tpu skcriepuMeHTanbHO HHTpaBarnHAIBHOM CTadu-
JIOKOKKOBO#1 nH(ekiun danancuposanue Th1/Th2-oreera nmox
BiusiHUEM L. casei IMB B-7280 npouncxonuso BCieacTBUE KaK
nosbimenus npoxykuuu MJI-12 u UOH-y, tak u cHmwkeHus
npoaykuuu uutokuHa Th2-tuna — NJI-4. Tponykims NJI-12
u UOH-y noBeianach y MHGHIUPOBAHHBIX CTADHIOKOKKOM
MBILIEH, KOTOpBIM BBOAWNHU B. animalis VKL wnu B. anima-
lis VKB (otmenbHO), HO 3TH npoOHoTHYeCKHe OaKTepuu He
UMENN CYIIECTBEHHOTO BIUSHUSI HA MPOIYKIHIO IIUTOKUHA
WJI-4. Tlox Bnustauem L. casei IMB B-7280, B. animalis
VKB, B. animalis VKL (0TaenpHO0) IpH SKCTIEPUMEHTATBHON
HMHTpaBarMHAIbHON CTa(QHUIOKOKKOBOM MH(MEKIIMH Y MBILICH
3HAYUTENbHO yMEHbIIAIOCh COOTHOLIEHUE COJEpKaHUE
NJI-4/MOH-y. Cieur npoayKuuy HUTOKHHOB OT THna Th2
k Thl nabmromasncst Take mocie BBeACHHUS WHOUIMPOBAH-
HBIM CTa()MIIOKOKKOM MbIIIamM KoMmmo3uuuu L. casei IMB
B-7280 - B. animalis VKB - B. animalis VKL. IIponyxuns
WJI-12 u UDOH-y yBenuuusanace, a JI-4 u cooTHOmEeHNE
conepxkanust MJI-4/IOH-y, Ha060poT, CHIIKAINCH B pa3HbIe
MEepPHObl HAOMIONEHHS B TPYIIIE MbIIIEH, MONyYaBIINX 3Ty
MpoOHOTHYECKYI0 KOMIO3HLHUI0. TakuM obpasom, L. casei
IMB B-7280, B. animalis VKB, B. animalis VKL (otaenbH0)
u xommnosunus L. casei IMB B-7280 - B. animalis VKB - B.
animalis VKL sBISIOTCA MEPCIEKTUBHBIMU Ul CO3AAHUSA
BBICOKO(()EKTUBHBIX UMMYHOOHOTHKOB C IMMYHOMOZYJIHPY-
OLIUM JISHCTBHEM, KOTOpBIE ClIocoOHbI Ganancuposars Thl/
Th2-uMMyHHBIIT OTBET, H3MEHSISI LUTOKUHOBBII TPOQUIL CO
cHIDKeHueM cootHouenus WJI-4/ UDH-y.

KitroueBble ciioBa: J1akTo0anmuib; Onpua00aKTepin; MbIIIH;
MHTpaBarMHajibHas cTaUIOKOKOBAs HHPEKIMS; IUTOKHHBIL.

JI.M. Jlazapenko', JLII. Badenko!,
ML.IO. I'puropam’, B.B. Moxpo3y6',
O.M. Jemuenxol, JI.M. Cimen'2, M.5. Cnipak!?

BIIJIUB IPOBIOTUYHUX IITAMIB JIAK-
TOBAIIMJ I BI®ITOBAKTEPINA HA IPO-
JAYKIIIO IUTOKIHIB TUITY TH1 TA TH2
3A IHTPABATTHAJIBHOi CTA®IJIOKOKO-
BOI IHOEKIIIi Y MULIEN

[po6Giotuuni mwramu Lactobacillus casei IMB B-7280,
Bifidobacterium animalis VKL, B. animalis VKB (oxpemo)
a6o xomnosuuis L. casei IMB B-7280 - B. animalis VKB -
B. animalis VKL 6anancyBanu npoaykiito murtokinis Thl/
Th2 y HOpMIi Ta 3a eKCIepUMeHTaJ bHOI iHTpaBariHaJIbHOI
cradinokokoBoi iHdekuii y murmreit ninii BALB/c y pi3ni
nepionu crioctepeskenus. L. casei IMB B-7280 i B. animalis
VKB (oxpemMo) B HOpMi ITiIBUIIYBaJIH MPOAYKIIIO IINTOKIHIB
Th1 tuny — intepneiikiny (IJI) -12 Ta intepdepony (IOH)-y.
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Hasnaku B. animalis VKL micis BBeieHHs iHTAKTHUM MHLIAM
He BIUIMBAB Ha npoaykuito 1JI-12, ane He3HAYHO MOCHITIOBAB
npoxykuito [OH-y. 3a ekcrieprMeHTanbHOT iHTpaBariHaIbHOT
cradinoxokoBoi iHdexuii y mumieit 6anancysanns Thl/Th2-
BiAnoBiai mix BrmBoM L. casei IMB B-7280 Bin0Oysanocs
BHACJIIIOK sIK TifBuiueHHs npoaykuii [JI-12 i [OH-y, Tak i
3HIDKeHHs npoaykuii nurokiny Th2-tumny — IJI-4. TIpomyxiist
[JI-12 i I®H-y nmigBunysanack B iH}ikoBaHUX cTadiTOKOKOM
MUIIEH, sskuM BBoAWIK B. animalis VKL abo B. animalis
VKB (okpemo), ane i npobioTnuni 6akrepii He Manu CyT-
TEBOTO BILIMBY Ha npoaykuito 1JI-4. Tlix BiuBom L. casei
IMB B-7280, B. animalis VKB, B. animalis VKL (okpemo)
3a eKCIIePMMEHTAILHOT IHTpaBariHaiabHOI CTaiIOKOKOBOT
iHdexuii y MumIeil 3Ha4HO 3MEHIIYBAIOCS CIIiBBITHOLICHHS
Bmicty 1JI-4/IOH-y. 3pyuienHs npoaykuii LINTOKIHIB Bix
tuny Th2 no Thl cnocrepiranocst Takox Iicist BBEICHHS
iH(}ikoBaHMM cTadiTOKOKOM MHIIaM Kommnosunii L. casei IMB
B-7280 - B. animalis VKB - B. animalis VKL. TIpoayxkuist
[JI-12 i I®H-y 30inburyBanacs, a 1JI-4 ta cniBBiHOLICHHS
Bmicty 1JI-4/IDH-y, HaBnaku, 3HWKYBAJINCh Y Pi3HI nepioan
CIIOCTEPEKEHHS B Iy iH(IKOBaHMX CTa]iTIOKOKOM MHUILEH,
SIKi OTPHMYBAJIH LIFO MPOOIOTUYHY KOMIO3HILi0. TaKuM 4HHOM,
L. casei IMB B-7280, B. animalis VKB, B. animalis VKL
(okpemo) i komnosuist L. casei IMB B-7280 - B. animalis
VKB - B. animalis VKL € nepcrieKTUBHUMH ISl CTBOPEHHS
BHCOKOE()EKTHBHUX IMyHOOI10THKIB 3 IMyHOMOIYJIIOBAILHOIO
niero, siki 3natHi GanmancyBatu Th1/Th2 imyHHY Binmosins,
3MIHIOIOYH LIUTOKIHOBUH POk 31 3HIKEHHSIM CITiBBiHO-
wenns [JI-4/IOH-y.

KittouoBi cnoBa: maktodanmnm; 6idinodakTepii; Muri; iHTpa-
BariHanbHa cTadiIOKOKOBa i1H(PEKIis; IUTOKIHH.
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