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THE EFFECT OF LACTIC ACID BACTERIA AND BIFIDOBACTERIA ON THE NUMBER
OF NATURAL KILLER CELLS IN NORMAL CONDITIONS AND IN CASES
OF INTRAVAGINAL STAPHYLOCOCCOSIS IN MICE

Background. Development of new immunobiotics based on commensal nonpathogenic probiotic bacteria such as lac-
tic acid bacteria and bifidobacteria with antibacterial and immunomodulatory effects is an important area of modern
biotechnology.

Objective. The aim of this study was to determine the effect of Lactobacillus acidophilus IMV B-7279, L. casei IMV
B-7280, L. delbrueckii subsp. bulgaricus IMV B-7281, Bifidobacterium animalis VKL and B. animalis VKB (individu-
ally) or their different compositions on the number of natural killer cells (NKC) in the spleen of BALB/c mice at
normal conditions and in the case of the experimental intravaginal staphylococcosis.

Methods. The number of NKC in the spleen was studied using monoclonal phycoerythrin-conjugated antibodies
against NKC antigens (MACS, Miltenyi Biotec, Germany). Calculations of NKC as well as analysis of the results
were performed using flow cytometry method on a FACStar Plus cytofluorometer.

Results. It is shown that the number of NKC in the spleen of intact mice did not change under the influence of L. aci-
dophilus IMV B-7279, L. casei IMV B-7280, B. animalis VKL or B. animalis VKB (individually). But, using L. acido-
philus IMV B-7279, L. casei IMV B-7280, L. delbrueckii subsp. bulgaricus IMV B-7281, B. animalis VKL and B. ani-
malis VKB (individually) or their different compositions for colonization of the vagina in the case of intravaginal
staphylococcosis associated with increasing of the number of NKC in spleen in different periods of observation. The
number of NKC in the spleen of staphylococcus-infected mice completely normalized after treatment with some probi-
otic compositions. The probiotic bacteria (individually) only partially normalized the number of NKC in the spleen
of staphylococcus-infected mice.

Conclusions. Thus, L. acidophilus IMV B-7279, L. casei IMV B-7280, L. delbrueckii subsp. bulgaricus IMV B-7281 or
B. animalis VKL (individually) or their various compositions are promising to create highly effective immunobiotics,
that are able to increase the innate immunity in cases of infections.
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Introduction tigue, immune dysfunction syndrome [7], cancer [8]
the decrease of NKC cytotoxicity or a reduction in

Infectious diseases caused by pathogenic or op- their number were observed that also confirms the

portunistic bacteria are a vast group of human disea-
ses that are frequently associated with immunosup-
pression. Recently obtained evidence that in addi-
tion to neutrophils and macrophages, natural killer
cells (NKC) play an important role in host defense
against extracellular bacterial infections [1—3]. Nu-
merous experimental and clinical studies of anti-
bacterial effects of activated NKC have demonstrated
that they directly kill bacteria using soluble factors
and have an indirect effect through interaction with
other immune cells such as dendritic cells (DC),
macrophages and neutrophils, through the produc-
tion of cytokines (interleukin (IL)-12, IL-15, 1L-18
and interferon (IFN)) [1, 4]. At several diseases, such
as viral infections [5], atherosclerosis [6], chronic fa-
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importance of regular function of these cells in host
defense.

Staphylococcus aureus that remains a common
cause of nosocomial bacterial infections and asymp-
tomatically colonize the nasal tract, rectum, mouth,
genitals and skin, is often resistant to antibiotics and
can cause various diseases, including pneumonia,
sepsis, septic arthritis, etc. [9—11]. The cellular and
molecular mechanisms of anti-staphylococcal host
defense are closely associated with innate immune
response especially with activity of neutrophils, mac-
rophages and NKC [4, 11—13]. Experimental stu-
dies have shown that NKC involve in host defense
against bacterial lung infection in mice [11] or in
rats [13] as well as from arthritis in mice [12], which
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was induced by S. aureus. Thus, the enhancement of
innate immunity, in the first place activation of the
neutrophils, macrophages, and NKC is a promising
direction of development of new therapeutic appro-
aches for the treatment of patients with staphylococ-
cal infection, especially in the case of infection cau-
sed by antibiotic-resistant strains.

The use of probiotics based on commensal non-
pathogenic probiotic bacteria such as lactic acid bac-
teria (LAB) and bifidobacteria with antibacterial and
immunomodulatory effects probably is an important
part of treatment of patients with infectious diseases,
including those induced by extracellular bacteria such
as Staphylococcus spp etc. [14, 15]. It is known that
immunomodulatory effects of probiotics are strain-
specific and associated with activation of DC, mac-
rophages, epithelial cells, T regulatory cells, effector
Ilymphocytes, B-lymphocytes and NKC [15]. There
is the evidence that commensal bacteria, including
LAB, affect the regulation of NKC activity and their
ability to product IFN-y that may depends on the
LAB-induced dendritic cells [16, 17], this helps them
to develop a full range of special functions in the pe-
riphery and secondary lymphoid organs. On the one
hand, NKC, activated by DC, kill infected or trans-
formed cells in the periphery, and on the other hand,
play a key role in Th1 polarization response upon in-
teraction with DC [17]. Bifidobacteria also activa-
ted NKC in normal conditions and in case of pa-
thologies [18, 19].

As we have shown in animal models [20, 21]
the probiotic strains Lactobacillus acidophilus IMV
B-7279, L. casei IMV B-7280, L. delbrueckii subsp.
bulgaricus IMV B-7281, Bifidobacterium animalis VKL
and B. animalis VKB from our collection of the pro-
biotic bacteria have a high level of immunomodu-
latory properties in normal conditions and in cases
of infectious and inflammatory diseases. These pro-
biotic bacteria and their various compositions with
different efficacy inhibited the persistence of S. au-
reus strain 8325-4 in the vagina of staphylococcus-
infected BALB/c mice. In the case of the experimen-
tal intravaginal staphylococcosis L. casei IMV B-7280,
as well as most compositions on the basis of these
strains of LAB and bifidobacteria caused a normali-
zation of cellular immunity indicators [21].

Problem statement

This study aimed to investigate if the L. acido-
philus IMV B-7279, L. casei IMV B-7280, L. delbru-
eckii subsp. bulgaricus IMV B-7281, B. animalis VKL
and B. animalis VKB (individually) or their different
compositions can alter the number of NKC in the

spleen of mice at normal conditions and in the case
of the experimental intravaginal staphylococcosis.

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 expe-
rimental and other scientific purposes” (Strasbourg,
1986) and in accordance with “General ethical prin-
ciples 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 bacterial strains used in the study were:
L. acidophilus IMV B-7279, L. casei IMV B-7280,
L. delbrueckii subsp. bulgaricus IMV B-7281 (de-
posited in the Depositary of microorganisms of the
D.K. Zabolotny Institute of Microbiology and Viro-
logy, NAS of Ukraine), B. animalis VKL and B. ani-
malis VKB isolated from content of gut of healthy
people in the course of laboratory study of fermen-
ted biological materials. The lyophilized in Cuddon
Freeze Dryer FD1500 (New Zealand) probiotic bac-
teria were used in our study. The viability of the LAB
and bifidobacteria strains was tested before each ex-
periment by monitoring their growth on the Man-
Rogosa-Sharpe (MRS) agar medium or Bifidum-agar
medium (respectively) at 37 °C for 24—48 h.

S. aureus strain 8325-4 (kindly provided to us
by Professor V.S. Zuyeva, N.F. Gamaleya Institute
of Epidemiology and Microbiology, Russian Federa-
tion) that has a plasmid of resistance to gentamicin
was chosen for modelling the intravaginal staphylo-
coccosis in mice. S. aureus strain 8325-4 was grown
on selective agar medium for staphylococci (BAIRD-
PARKER-Agar, Merck, Germany), which contained
gentamicin at a concentration of 15 mg/ml, at 37 °C
for 24 h. After that bacterial cells were washed twice
with sterile phosphate-buffered saline (PBS).

Suspension of the S. aureus 8325-4 in PBS was
administered once into vagina of BALB/c mice, in
the dose of 5x107 cells per animal. The following
clinical manifestations of the infection process were
observed in the infected mice: significant increase in
whitish mucous secretions of the vagina, elevation
of body temperature, inactivity and loss of appetite.
Suspension of the probiotic bacteria or their different
compositions in PBS was administrated into the va-
gina of intact and staphylococcus-infected mice 1 day
after infection at the dose of 1x10° cells per ani-
mal, once a day for 7 days. When two, three or four
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strains of probiotic bacteria were used as a compo-
sition, they were used at the concentration to achieve
the total number of bacterial cells = 1x10°. The pro-
biotic compositions used in the study were: L. casei
IMV B-7280 — B. animalis VKB, L. casei IMV
B-7280 — B. animalis VKL, L. acidophilus IMV
B-7279 — B. animalis VKB, L. acidophilus IMV
B-7279 — B. animalis VKL, L. acidophilus IMV
B-7279 — L. casei IMV B-7280, B. animalis VKL —
B. animalis VKB, L. casei IMV B-7280 — B. anima-
lis VKL — B. animalis VKB, L. casei IMV B-7280 —
B. animalis VKL — L. acidophilus IMV B-7279, L. aci-
dophilus IMV B-7279 — B. animalis VKL — B. ani-
malis VKB, L. casei IMV B-7280 — B. animalis
VKB — L. acidophilus IMV B-7279, L. casei IMV
B-7280 — B. animalis VKB — B. animalis VKL —
L. acidophilus IMV B-7279.

On the 1%, 39 6™ and 9™ days after the
probiotic bacteria first administration, spleens were
obtained from decapitated mice of all groups who
had previously received anesthesia. Leukocytes were
extracted from the spleen cell suspension by frac-
tionating cells in ficoll-verohrafin density gradient
(p = 1.077 g/cm®) by centrifuging at 1500 rev/min
for 15 min. The cells were then washed twice in
the RPMI-1640 culture medium by centrifuging at
1500 rev/min for 10 min. Monoclonal phycoerythrin-
conjugated antibodies against NKC antigens (MACS,
Miltenyi Biotec, Germany) were used for pheno-
typing of the isolated cells. Calculations of NKC, as
well as analysis of the results, were performed using
flow cytometry method on a FACStar Plus cytofluo-
rometer (Becton-Dickinson, USA).

All digital data received were processed with the
help of the Epi Info software (version 6.0) through
analysis of variance. The null hypothesis for the cont-
rol and experimental comparative groups was check-
ed using Wilcoxon-Mann-Whitney (U) criteria. The
differences between the groups were considered sta-
tistically meaningful at P < 0.05.

Results and discussion

We have established that the effect of probiotic
strains of LAB and bifidobacteria on the number of
NKC in the spleen of intact and staphylococcus-in-
fected mice was different. The number of NKC in the
spleen of intact mice, whose vagina was colonized with
L. casei IMV B-7280, L. acidophillus IMV B-7279,
B. animalis VKL or B. animalis VKB (individually)
remain unchanged throughout the observation period
compared with intact mice that did not receive pro-
biotic bacteria (Table 1).

In the spleen of staphylococcus-infected mice
the number of NKC changed compared with intact
mice, depending on the periods of observation. As
shown in Table 2, statistically significant decrease in
the number of NKC in the spleen of staphylococcus-
infected mice was on the 1% and 6" days. The down-
ward trend in the number of NKC in the spleen of
staphylococcus-infected mice we observed on the 3™
day. But, the number of NKC in the spleen of these
mice was normalized on the 9" day.

The data presented here demonstrate a time-de-
pendent immunomodulatory effect of probiotic bac-
teria that we used for the purposes of vagina colo-
nization in the case of intravaginal staphylococcosis
in mice. So, treatment of staphylococcus-infected
mice with L. acidophilus IMV B-7279, L. casei IMV
B-7280, L. delbrueckii subsp. bulgaricus IMV B-7281
or B. animalis VKL (individually) resulted in increa-
sing the number of NKC in the spleen in different
periods of observation compared with staphylococ-
cus-infected mice that did not receive probiotic bac-
teria (control group) (see Table 2). We observed a
slight decrease in the number of NKC in the spleen
of staphylococcus-infected mice that received L. aci-
dophilus IMV B-7279, L. delbrueckii subsp. bulgari-
cus IMV B-7281 (on the 6™ day) or L. casei IMV
B-7280 (on the 3™ day) compared with intact mice.
But these changes were incomprehensible. The num-
ber of NKC in the spleens of staphylococcus-infec-
ted mice treated with B. animalis VKB on the 1%, 3¢
and 6™ days was the same as in the control group.

Table 1. The number of NKC in the spleen of intact mice who receiving probiotic strains of LAB or bifidobacteria (individually)

. NKC (%)/day of study
Group of mice
1* day 3 day 6" day 9" day
Intact mice 94+ 1.8 102+ 1.9 99+1.2 9.8 £ 1.3
Received L. acidophillus IMV B-7279 10.1 £ 1.9 123+ 1.8 10.5 £ 1.8 98 £ 1.6
Received L. casei IMV B-7280 93X 1.6 159 £ 1.8 112+ 1.6 95x15
Received B. animalis VKL 9.0 £ 1.1 10.9 £ 1.7 7.5+ 1.7 7.2 1.8
Received B. animalis VKB 84 %16 87x 1.6 8.1t 14 7.8 £ 1.5
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Table 2. The number of NKC in the spleens of staphylococcus-infected mice who receiving probiotic bacteria (individually)

) NKC (%)/day of study
Group of mice -
1* day 3 day 6" day 9 day
Intact mice 10.4 £ 1.0 10.4 £ 1.0 10.4 £ 1.0 10.4 £ 1.0
Infected mice (control group) 75+ 1.1° 9.1 +0.7 72+ 1.0° 11.6 £ 0.9
Received L. acidophilus IMV B-7279 107 £0.7° | 104+ 1.2 6.2+0.8 13.0+ 1.4
Received L. casei IMV B-7280 9.7+1.0 7.9 +0.6° 12.7+£0.8° | 11.0+1.2
Received L. delbrueckii subsp.bulgaricus IMV B-7281 109+£04° | 119+1.3 7.0 +0.5 12.3 £ 0.6
Received B. animalis VKL 9.8 +1.3 101 £0.7 | 12.3+0.6° 9.6 +1.1
Received B. animalis VKB 7.4+0.5 6.2+09 76+14 6.5+ 1.1

Note. Significant differences with the indicators of intact mice are represented by * (P < 0.05), while differences with the indi-
cators of staphylococcus-infected mice who did not receive probiotic strains or their composition are represented by * (P < 0.05).

Table 3. The number of NKC in the spleens of staphylococcus-infected mice who receiving probiotic compositions

. NKC (%)/day of study
Group of mice -

1* day 3 day 6" day 9" day
Intact mice 104 + 1.0 104 +1.0 104 +1.0 104 + 1.0
Infected mice (control group) 75+ 1.1° 9.1+0.7 7.2+ 1.0° 11.6 £0.9
Received L. casei IMV B-7280 — . « ‘e
B. animalis VKB 6.5+0.3 6.3+1.2 145+ 1.1 8.0+29
Received L. casei IMV B-7280 — . .
B. animalis VKL 13.3+1.3 7.5+25 11.1+14 10.0 £ 1.6
Received L. acidophilus IMV B-7279 — 123+ 1.2° 9.4+0.7 11317 9.8+ 0.9
B. animalis VKB
Received L. acidophilus IMV B-7279 — 8.6+0.5 7.0 +0.3 6.8+0.2 62+3.1°
B. animalis VKL
Received L. acidophilus IMV B-7279 — .
I casei IMV B-7280 120+ 1.4 9.8+0.9 9.8 +0.8 104 £ 1.1
Received B. animalis VKL — B. animalis VKB 11.5+1.1° 18.4 + 0.9*° 174 + 1.0* 123+ 1.6
Received L. casei IMV B-7280 — . «
B animalis VKL — B. animalis VKB 73 +1.1 15.0 £ 0.75% 140+2.4 132+ 1.1
Received L. casei IMV B-7280 — ‘e ‘e
B. animalis VKL — L. acidophilus IMV B-7279 18.3£0.6 11.5+19 152+£11 9.0+1.3
Received L. acidophilus IMV B-7279 — . ve
B animalis VKL — B. animalis VKB 9.8 +£0.6 8.0+0.8 11.0 £ 0.2 16.1 £ 0.8
Received L. casei IMV B-7280 — ‘e ve ‘e
B. animalis VKB — L. acidophilus IMV B-7279 74+03 16.0 £ 0.1 17.7+0.7 16.1+05
Received L. casei IMV B-7280 —
B. animalis VKB — B. animalis VKL — 12.0 £ 0.2° 9.8+0.3 16.9 £ 0.4™ 104 £0.2
L. acidophilus IMV B-7279

Note. Significant differences with the indicators of intact mice is represented by * (P < 0.05), while differences with the indicators
of the staphylococcus-infected mice who did not receive probiotic strains or their composition are represented by ° (P < 0.05).

On the 9" day the number of NKC in the spleens
of these mice was less than in the control mice and
even in intact mice.

To answer the question of whether we will
have the same time-dependent immunomodulatory
effect, if we are going to colonize the vagina of sta-
phylococcus-infected mice by several probiotic strains
together, we used different probiotic compositions
(Table 3). As shown by our study, the most effective

probiotic compositions of two probiotic strains, which
significantly increased the number of NKC in the
spleen of staphylococcus-infected mice, were L. aci-
dophilus IMV B-7279 — B. animalis VKB, B. ani-
malis VKL — B. animalis VKB and L. casei IMV
B-7280 — B. animalis VKL. We have observed an
increase in the number of NKC in the spleen of
staphylococcus-infected mice treated with B. ani-
malis VKL — B. animalis VKB composition on the
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1%, 3% and 6™ days or L. acidophilus IMV B-7279 —
B. animalis VKB or L. casei IMV B-7280 — B. ani-
malis VKL compositions on the 1% and 6" days com-
pared with control group. The number of NKC in
the spleens of staphylococcus-infected mice that re-
ceived L. acidophilus IMV B-7279 — L. casei IMV
B-7280 composition was increased only on the 1
day. However, other probiotic compositions of two
strains were not effective.

Among the compositions of the three probiotic
strains most effective was L. casei IMV B-7280 —
B. animalis VKL — L. acidophilus IMV B-7279. After
administration of this probiotic composition into sta-
phylococcus-infected mice the increase in the num-
ber of NKC in the spleen was observed on the 1%
and 6™ days.

The number of NKC increased in the spleen
of staphylococcus-infected mice that received L. ca-
sei IMV B-7280 — B. animalis VKB — B. animalis
VKL composition on the 3™ and 6" days. Treatment
of staphylococcus-infected mice with L. casei IMV
B-7280 — B. animalis VKB — L. acidophilus IMV
B-7279 composition resulted in increasing of the
NKC number in the spleen of staphylococcus-in-
fected mice on the 3", 6™ and 9" days. L. acido-
philus IMV B-7279 — B. animalis VKL — B. anima-
lis VKB composition was less effective. The num-
ber of NKC in the spleens of these mice was in-
creased only on the 6™ and 9™ days. There was a
significant increase in the number of NKC in the
spleen of staphylococcus-infected mice that received
L. casei IMV B-7280 — B. animalis VKB — B. ani-
malis VKL — L. acidophilus IMV B-7279 composi-
tion on the 3™ and 6™ days (see Table 3).

Thus, we established that the number of NKC
in the spleen of intact mice did not change under
the influence of any probiotic strains that we inves-
tigated. But, using L. acidophilus IMV B-7279, L. ca-
sei IMV B-7280, L. delbrueckii subsp. bulgaricus IMV
B-7281 or B. animalis VKL (individually) or their
different compositions for the purposes of vagina
colonization in the case of intravaginal staphylo-
coccosis was associated with increasing in the num-
ber of NKC in the spleen compared with indica-
tors of staphylococcus-infected mice that did not
receive probiotic bacteria or even with intact mice in
different periods of observation.

The previous study in our laboratory showed
that after L. acidophilus IMV B-7279, L. casei IMV
B-7280, B. animalis VKL or B. animalis VKB (in-
dividually) and their different compositions admi-
nistration into staphylococcus-infected BALB/c mice
the growth of S. aureus in the vagina was inhibited
and the number of CD3" and CD4" T-cells in the

spleen, and CD4*/CD8" index, which decreased af-
ter staphylococcus infection, were increased [21].
L. acidophilus IMV B-7279, L. casei IMV B-7280,
L. delbrueckii subsp. bulgaricus IMV B-7281 in-
duced the IL-12 and IFN-y production by murine
macrophages in vitro [22]. Thus, the use of these pro-
biotic bacteria and their different compositions for
the purposes of vagina colonization of staphylococ-
cus-infected mice led to activation of the innate and
adoptive immunity.

It should be noted that the effect of probiotic
bacteria on the NKC is one of the key mechanism
for strengthening of the innate immunity, which
plays an important role in host defense against in-
fections. Therefore most researchers have directed
their efforts to study the effect of probiotic bacteria
on the NKC activity and/or change in their number
in normal conditions and in cases of pathologies. It
has been found that such probiotic strains of LAB
as L. pentosus S-PT84 [23], L. brevis KB290 [24],
L. paracasei [25] after oral administration into in-
tact mice significantly increased the activity of NKC.
The cytotoxic activity of NKC and production of
cytokines in the spleen and blood were increased in
immunosuppressed mice which were treated with
L. sakei K101 and L. plantarum K55-5 [26]. The
number of NKC and their cytotoxicity were signifi-
cantly increased in tumor-bearing C3H/HeN mice
after L. casei Shirota use for treatment [27]. Oral ad-
ministration of L. plantarum A into tumor-bearing
BALB/c mice led to increase of the NKC infiltra-
tion into tumor tissue and activation of the effector
functions of CD8+ T-cells [28]. L. casei ssp casei
significantly increased the cytotoxicity of NKC and
up-regulated the production of IFN-y and IL-12 in
the spleen cells culture in invasive ductal carcinoma
bearing BALB/c mice [29].

Our results show that in the case of bacterial
infections the majority of probiotic compositions used
in the present study more effectively affect the num-
ber of NKC in the spleen than probiotic bacteria
individually. Thus, in the spleen of staphylococcus-
infected mice the number of NKC that decreased
on the 1* and 6™ days after mice were infected with
S. aureus 8325-4, completely normalized after use for
treatment of such probiotic compositions as L. ca-
sei IMV B-7280 — B. animalis VKL, L. acidophilus
IMV B-7279 — B. animalis VKB, B. animalis VKL —
B. animalis VKB, L. casei IMV B-7280 — B. ani-
malis VKL — L. acidophilus IMV B-7279 and L. ca-
sei IMV B-7280 — B. animalis VKB — B. animalis
VKL — L. acidophilus IMV B-7279. The probiotic bac-
teria individually only partially normalized the num-
ber of NKC in the spleen of staphylococcus-infec-
ted mice. Perhaps, this is due to the fact that the
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probiotic bacteria used in the compositions can
enhance the growth of each other after the admini-
stration into animals that may increase their ability
to colonize vagina and immunomodulatory effects.

Conclusions

So, our results indicate that L. acidophilus IMV
B-7279, L. casei IMV B-7280, L. delbrueckii subsp.
bulgaricus IMV B-7281, B. animalis VKB and B. ani-
malis VKL (individually) or their different probiotic
compositions are promising to create highly effective
immunobiotics, that are able to increase the innate
immunity in cases of bacterial infections and, pos-
sibly, other pathologies. But in the case of intravagi-
nal staphylococcosis, probiotic bacteria individually
were less effective than probiotic compositions. It
should be noted that for creation of highly effective

immunobiotics consisting of several probiotic bac-
teria it is important to determine their optimal com-
bination and study their activity in different experi-
mental conditions. However, additional studies should
be conducted to ensure that these probiotic strains
or their different compositions could be used in treat-
ment or prevention of bacterial infections.
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J1.M. INNasapetko, J1.IN. BabeHko, B.B. Mokpo3sy6, M.A. BopoHkesud, [.B. Jlocesa, J1.M. Ciwen, M.A. Cnisak

BMJIVB NIAKTOBALIMI | BIGIAOBAKTEPIV HA KIMLKICTb MPUPOOHWUX KINMEPHUX KINITUH Y HOPMI TA 3A IHTPABATI-
HAJIbHOI CTA®INTOKOKOBOI IHOEKLIIT Y MULLEW

MpobnemaTtnka. Po3pobka HOBMX iMyHOBIOTVKIB Ha OCHOBI HEMATOreHHNX KOMEHCarnbHMX NPOBIOTUYHMX BaKTepil, Taknx SK NakTo-
6auunu i bidigobakTepii 3 aHTUOaKTepianbHO Ta IMyHOMOAYNIOBaNbHOMK A€o, € BaXMTMBUM HanNpsiMOM cy4acHoi GioTexHonorii.

MeTa gocnigxeHHsi. MeTo poboTu € Bu3HadeHHst BnnmBy Lactobacillus acidophilus IMB B-7279, L. casei IMB B-7280, L. del-
brueckii subsp. bulgaricus IMB B-7281, Bifidobacterium animalis VKL ta B. animalis VKB (okpemo) abo ix pi3HMX KOMMO3WLin Ha Kinb-
KicTb NpupoaHux kinepHux knituH (MKK) y cenesiHui myweii ninii BALB/c y HopMi Ta 3a ekcnepyMMeHTanbHoi iHTpaBariHanbHoi ctagino-
KOKOBOI iHeKUji.

MeToauka peanisauii. Kinbkicte MKK y cenesiHui BU3Hayanu 3 BUKOPWCTAHHAM MOHOKITOHANbHUX (PiKOEPUTPUH-KOH IOroBaHMX
aHTuTin npotn aHtureHis MKK (MACS, Miltenyi Biotec, HimeuuuHa). MigpaxyHok MKK, a Takox aHania pe3ynbTaTis NPOBOAUIM Ha LUTO-
cnroopumeTpi FACStar Plus.

Pe3ynbTatu gocnigxeHHs. NokasaHo, wo nig Bnnvueom L. acidophilus IMB B-7279, L. casei IMB B-7280, B. animalis VKL Ta
B. animalis VKB (okpemo) kinbkictb MKK y cenesiHui iHTaKTHUX MuULEe He 3MiHoBanachk. MpoTe BUKOPUCTaHHS ANs KOMNOHi3auii nixesu
L. acidophilus IMB B-7279, L. casei IMB B-7280, L. delbrueckii subsp. bulgaricus IMB B-7281, B. animalis VKL ta B. animalis VKB
(okpemo) abo ix pi3HMX KOMMO3ULI 3a iHTPaBariHanbHOI CTadiNoOKoKoBOI iHpeKLii Oyno nos’asaHe 3i 36inbweHHAM kinbkocTi MKK y ce-
nesiHui MyLWen Y pi3Hi nepioan cnocTepexeHHs. B cenesiHui iHdikoBaHMX cTadinokokoM muwen KinbkicTb MNMKK nosHicTio Hopmanisysa-
nacb nicnsi BUKOPUCTaHHSA ANs NikyBaHHA NEBHUX NPOBIOTUYHMX komno3uuin. MpobioTuyHi GakTepii (okpemo) HopmanisyBanu KinbKiCTb
MKK'y cenesiHui iHpikoBaHNX CTadiNIOKOKOM MULLIEW NNLLIE YaCTKOBO.
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BucHoBku. L. acidophilus IMB B-7279, L. casei IMB B-7280, L. delbrueckii subsp. bulgaricus IMB B-7281 ta B. animalis VKL
(okpemo) abo ix pi3Hi KOMMO3ULii € NepCNeKTUBHUMMN AN CTBOPEHHSI BUCOKOEMEKTUBHUX IMYHOBIOTHKIB, siKi 34aTHi NOCUMNUTY BpOMXe-
HWUW IMYHITET NpK iHEKLiINHNX XBopobax.

Knro4yoBi cnoBa: nakrobaunnu; 6idigobakrepii; npupogHi KinepHi KNiTMHK; cenesiHka; iHTpaBariHanbHa ctadiniokokoBa iHpeKLis;
MMULLI.

J1.H. NasapeHko, J1.IN. Babexko, B.B. Mokpo3y6, M.A. BopoHkesuy, [1.B. INocesa, J1.H. Cuwen, H.A. CnuBak

BJIMAHWE NAKTOBALIMIN U BUGUOOBAKTEPU HA KONIMYECTBO ECTECTBEHHBLIX KUNJIEPHBLIX KNETOK B HOPME U
MPY UHTPABATVHAIIEHOW CTA®UNOKOKKOBOW MHOEKLIM Y MBILLEN

MpobnemaTtnka. PaspaboTka HOBbIX NMMYHOOMOTUKOB Ha OCHOBE HeMnaTOreHHbIX KOMEHCanbHUX npobuoTnyeckmux bakrepun, Ta-
KMX kak naktobaumnnel n budmaobakrepum ¢ aHTMbakTepuanbHbIM Y UIMMYHOMOAYUPYIOLLMM AEACTBUEM, ABMSETCA BaXXHBIM Hanpasne-
HMEeM COBPEMEHHON B1oTexHonormu.

Llenb uccnepoBanus. Lienbio pabotel sBnseTca onpenenexnne BnusaHusa Lactobacillus acidophilus UMB B-7279, L. casei UMB
B-7280, L. delbrueckii subsp. bulgaricus UMB B-7281, Bifidobacterium animalis VKL un B. animalis VKB (MHauMBuayansHo) unm mux pas-
FINYHBIX KOMMO3MLMIA Ha KONUYECTBO €CTECTBEHHbIX kunnepHbix knetok (EKK) B ceneseHke mbiwen nuHum BALB/c B Hopme 1 npu akc-
nepyMeHTanbLHOW NHTpaBarmHanbHON CTadunOKOKKOBOW MHMEKLMHN.

MeTtoauka peanusauun. Konnyectso EKK B ceneseHke onpeaensnu ¢ MCNonb3oBaHWEM MOHOKIOHaMbHBIX (OUKOSPUTPUH-KOHbIO-
rmpoBaHHbIX aHTuTen npotme aHTureHoB EKK (MACS, Miltenyi Biotec, Mepmanus). Moacyet EKK, a Takke aHanv3 pe3ynbTaToB NPOBO-
avnv Ha uutodnioopumeTtpe FACStar Plus.

Pe3ynbTaTbl uccnepoBaHus. lNoka3saHo, 4To nog BnusiHuem L. acidophilus UMB B-7279, L. casei UMB B-7280, B. animalis VKL
n B. animalis VKB (nHguBugyaneHo) konnyectBo EKK B ceneseHke MHTAKTHbIX Mbllwen He uameHsinocb. OgHako ncnonb3oBaHve Ans
KonoHmsaumn Bnaranuia L. acidophilus UMB B-7279, L. casei MMB B-7280, L. delbrueckii subsp. bulgaricus UMB B-7281, B. animalis VKL
1 B. animalis VKB (uHauBuayanbHO) UNu nx pasnuyHbIX KOMMO3ULMIA B Criy4ae MHTpaBarMHasribHOW cTadunokoKKOBON MHpeKunm Gbino
cBsi3aHO ¢ yBenuyeHuem konudectea EKK B ceneseHke mbillen B pasnuyHble nepvoabl HabnogeHus. B ceneseHke MHMLUMPOBaHHbIX
CTadMIOKOKKOM Mbller konnyectso EKK nonHocTelo HopmanusoBanock nocre NCnomnb3oBaHnsa AN feYyeHns npobrnoTUYecknx KomMmno-
3uumin. Mpobuotuyeckne BakTepun (MHAMBKMAYanNbLHO) Hopmanudosanu konndectBo EKK B ceneseHke MHAULIMPOBaHHBIX CTathUIIOKOK-
KOM MbILLEN MULLb YaCTUYHO.

BeiBogbl. L. acidophilus UMB B-7279, L. casei UMB B-7280, L. delbrueckii subsp. bulgaricus MB B-7281 u B. animalis VKL (nHawn-
BuAyanbHO) U UX Pas3nuyHble KOMMO3ULUK SBMSAIOTCA NepCneKTUBHLIMU AN CO3AaHNSA BbICOKOAMMEKTUBHBIX MIMMYHOBUOTUKOB, CNOCO6-
HbIX YCUMUTb BPOXAEHHBIN UMMYHUTET NPY UHPEKLIMOHHBIX BONE3HSX.

KntouyeBble cnoBa: nakrobauunibl; 6udnaobakrepumn; ecTecTBEHHbIE KUNNEpHble KINeTKW; ceneseHka; MHTpaBarmHanbHas cTa-
PUNOKOKKOBasH NHAEKLNS; MbILLN.
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