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Aim. The aim was to determine the antiherpetic effec-
tiveness of the Lactobacillus casei IMV B-7280 probiotic
strain and L. casei IMV B-7280 — Bifidobacterium animalis
VKL — B. animalis VKB (B-7280 — VKL — VKB) composition
on the experimental model of genital herpes in guinea pigs
induced by herpes simplex virus type 2 (HSV-2).

Materials and methods. Genital herpetic infection was
modeled using HSV-2 (strain BH) on female non-breeding
guinea pigs. The criteria for assessing the severity of the
course of the infectious process were: the area and the
degree of specific lesions, as well as the presence of
edema, hyperemia and ulcers. HSV-2 titer was determined
in blood serum by using common virological methods of
research. The spectrum of microbiota in the vagina of ani-
mals was determined using generally accepted microbio-
logical methods. The effectiveness of the probiotic bacteria
was evaluated during the maximum development of the
pathological process: the decrease in the severity of clinical
manifestations of the disease and TCD ID, infectious titer
of HSV-2, as well as the reduction of terms of the disease
and therapeutic index (TI).

Results and discussion. It was established that in
cases of experimental genital herpes in guinea pigs, treat-
ment with L. casei IMV B-7280 probiotic strain or B-7280
— VKL — VKB composition reduced: the severity of clinical
symptoms of the disease, the duration of its course, and
the infectious titer of HSV-2, though TI did not exceed 50 %.
Under the influence of L. casei IMV B-7280 and the com-
position, there was a decrease in the TCD ID,, infectious
titer of HSV-2, which indicates the anti-herpetic efficacy of
these probiotic strains, whose mechanisms may involve the
change of vaginal microbiome. The microbiological para-
meters of the vagina at the maximum severity of clinical
symptoms of genital herpes were characterized by a de-
crease in the number of staphylococci in the vagina of in-
fected guinea pigs treated with L. casei IMV B-7280 with a
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high level of these bacteria after treating of guinea pigs with
B-7280 — VKL — VKB composition, as well as lactobacilli
(LAB) appearance in individual animals. It should be noted
that LAB detected by us at the end of the experiment, dif-
fered from the lactobacilli used in the experiment by mor-
phological characteristics. So, we can assume that there
has been a restoration of the normal vagina microbiota
specific for guinea pigs.

Conclusions. L. casei IMV B-7280 strain and B-7280
— VKL — VKB composition are promising for the development
of target probiotics for the prevention and treatment of in-
fectious-inflammatory diseases of the genitourinary system.

Key words: herpes simplex virus type 2; lactobacilli;
bifidobacteria; genital herpes; guinea pigs.

Genital herpes (GH) ranks second after trichomoniasis
among sexually transmitted diseases (STDs) [1]. It is pos-
sible that GH is much wider than expected, since only
symptomatic forms of the disease that afflicts about 86 mil-
lions people in the world can be counted [2]. The etiological
factor of GH in 80 % of cases is herpes simplex virus type 2
(HSV-2), in 20 % — HSV-1 [6-3]. Antibodies to HSV-1 or
HSV-2 in Western Europe show a frequency of more than
80 cases per 100,000 people, and in the United States —
about 200 per 100,000. The prevalence of HSV-2 is sig-
nificantly higher than other viral STDs, such as human
papillomavirus (HPV), hepatitis B and human immunodefi-
ciency virus (HIV) [4]. Antibodies to HSV-2 are detected in
20-50 % of cases among adult patients who consult a ve-
nereologist, although many people have never had clinical
symptoms of herpes infection [3].

GH differs from other STDs by the lifelong carriers of
the pathogen (latent period), which determines the high
level of its relapse [5]. Diseases caused by HSV, occupy
one of the first places in the structure of people mortality.
Among the causes of death due to viral infections (excluding



AIDS), they are in the 2" place (15.8 % of cases) after the
flu [6]. In addition, it should be noted that HSV-1 and HSV-
2 are a risk factor for HPV-induced cervical cancer, the
second one for detecting tumor pathology in women [7].

For normal functioning of the immune system, the infec-
tion with herpes viruses usually leads to the formation of a
powerful long-term, and in many cases, life-long immunity
against a specific type of virus. Relapse of the disease is
most often due to the various factors that can cause disor-
ders in the immune system (decrease in functional activity
of T- and B-lymphocytes, systems of phagocytosis, comple-
ment, etc.) [6, 8]. At the same time, herpes viruses, espe-
cially HSV, have immunosuppressive properties: they
produce a number of proteins that block the expression of
class | and Il receptors of the main histocompatibility com-
plex, which leads to the destruction of the cascade of pro-
liferation and differentiation signaling throughout the system
of specific immune response, including productions of an-
tibodies, interferon-y (IFN-y) and the development of anti-
gen-specific CD8+ T-lymphocytes [3].

The relapse of infection and remission reduces the
production of immunoglobulins and changes occur in the
ratio of T-lymphocytes: T-suppressors begin to prevail over
T-killers [8]. Therefore, relapsing herpetic infection is a
marker of immunodeficiency state. The presence of clinical
symptoms of immunopathology and changes in the param-
eters of the immunity or herpetic infection justify the expe-
diency of immunocorrection in the complex personified
treatment of the majority of patients in this category, along
with etiotropic therapy.

An active search for anti-herpetic preparations has led
to the development of drugs with different mechanisms of
action: abnormal nucleosides: Aciclovir and its group drugs
— Valacyclovir, Ganciclovir, Penciclovir, Famciclovir,
suppressing the DNA polymerase enzyme; Valtrex®,
Vectavir®, Famvir®, Cymevene®, suppressing the
synthesis of viral DNA and replication of herpes viruses by
competitive inhibition of viral DNA polymerase; synthetic
non-nucleoside analogs of pyrophosphates (for example,
Foscarnet), selectively suppressing viral DNA polymerase
and reverse transcriptase [9-10].

In the complex treatment of patients with herpetic
infections immunomodulators are used: Alpisarin,
Immunofanum, Licopid®, Polyoxidonium®, IFN inducers
(Amixin, Neovir®, Cycloferon®, etc.), preparations based
on flavonoids (Proteflazid®), as well as probiotics (Biosporin,
Subalin®, Bifidumbacterin Forte®, etc.) [11-13]. Probiotic
therapy of herpetic infections is carried out to restore
microbiota of various biotops of the organism [14] and to
correct the immune system. It has been established that
the change of the genitourinary microbiota is a risk factor
for HSV-2 and HPV [17-20]. It has been shown that probiotic
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strains of LAB prevent the penetration of HSV-2 into cells
in the initial stages of infection [21], and their metabolites
have virucidal action [22].

Previously, we have shown that the sequenced original
probiotic strain Lactobacillus casei IMV B-7280 and the
composition L. casei IMV B-7280 — Bifidobacterium anima-
lis VKL — B. animalis VKB (B-7280 — VKL — VKB) in cases
of experimental infectious-inflammatory diseases of the
genitourinary system of bacterial and fungal genesis in mice
had effective antibacterial, anti-inflammatory, as well as
immunomodulatory effect, aimed at activating the phago-
cytosis system and balancing Th1/Th2 immune response
by induction of various cytokines [23]. Therefore, L. casei
IMV B-7280 in monoculture and this probiotic composition
are promising for the creation of highly effective probiotics
(immunobiotics) for target use.

In connection with the foregoing, the purpose of the
study was to determine the anti-herpetic efficacy of the
L. casei IMV B-7280 probiotic strain and the B-7280 — VKL
— VKB composition in experimental genital herpes in guinea
pigs induced by HSV-2.

Materials and methods

The anti-herpetic efficacy of probiotic strains of bacteria
was determined on the model of genital herpes in female non-
breeding guinea pigs (250-300 g), obtained from the
«Glevakha» vivarium. Animals were kept under standard
vivarium conditions at a temperature of (22+1) °C, they were
provided with high-quality feed and had free access to
automatic drinking bowls. Keeping animals and conducting
research involving animals complied with the «European
Convention for the Protection of Vertebrate Animals Used for
Experimental and other Scientific Purposes» (Strasbourg,
1986) and «General Ethical Principles of Animal Experiments»
[24].

Lyophilized original probiotic bacteria L. casei IMV B-7280,
B. animalis VKL and B. animalis VKB were used in this work.
Before the experimental studies, the viability of the lyophilized
probiotic strains of lactobacilli and bifidobacteria was checked
by controlling their growth on selective agar medium MRS
(Man-Rogosa-Sharpe, HiMedia, India) or Bifidum (HiMedia,
India), respectively.

Genital herpetic infection was modeled using HSV-2
(strain BH), isolated from the patient with genital herpes
(rinsing from the affected surface), which was maintained by
serial passages in a Vero cells culture. Before the experiments,
the virus was stored at -70 °C. The model of genital herpetic
infection was reproduced by infecting the genital organs of
guinea pigs with a virus-containing liquid with an infectious
titer of 5.0-5.5 Ig TCD,, / ml by the method of Marennikova
S.S. et al. [25], which was applied to the pre-scarified skin of
the labia. Scarification was performed using a surgical lancet
after the animals were anesthetized with ether. The size of
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the scarification area was 4-7 mm?2. The virus-containing liquid
was applied by pipette immediately after scarification with
following careful rubbing.

Clinical symptoms of genital herpes were recorded daily
and traced throughout the period of the disease. The criteria
for assessing the severity of the infectious process course
were: the area and the degree of specific lesions, as well as
the presence of edema, hyperemia and ulcers. The maximum
score on this scale was 4. Based on the clinical signs of genital
herpes, a scale was constructed and the type of the course of
the disease was graphically reflected — from the onset of the
first signs of the disease to their complete disappearance. The
duration of the observations was 21 days.

The infected guinea pigs obtained into vagina suspension
of L. casei IMV B-7280 probiotic strain or B-7280 — VKL — VKB
composition (1:1:1) in 0.15 M NaCl once a day for 10 days in
a volume of 300 pL and quantity of 1x10° cells/animal. Three
groups of animals (3 animals per each) were formed: 1) animals
infected with HSV-2, which were injected with L. casei IMV
B-7280; 2) animals infected with HSV-2, which obtained B-7280
— VKL — VKB composition into vagina; 3) animals infected with
HSV-2, which obtained 0.15 M NacCl into vagina (control group
of animals).

Prior to infection, on the 3@ and 7" days after infection, as
well as after the disappearance of clinical signs of the disease
(on the 10" day), the peripheral blood was obtained from the
alive guinea pigs, from which the serum was isolated and stored
at -70 °C before investigation. Titers of HSV-2 in blood serum
were determined by commonly used virological methods in
Vero cell culture [25].

Vaginal discharges were obtained from vagina of animals
using sterile unified tampons and put into transport test tubes
with Amies medium (F.L. Medical, Italia). Samples from each
test tube were plated on Petri dishes with Yolk-salt agar (Salini
staphilococcus agar), Enterococcus agar, Endo agar,
Sabouraud agar («Pharmactiv» Ltd, Ukraine), Lactobacagar
and Bifidum (FBIS SRCAMB, Russian Federation) using Gold-
Rhodoman method. Petri dishes were incubated at (37+1) °C
for 24 hours. Morphology of the colonies on agar was studied,
and the number of them was counted. Subsequently, the
removal of individual colonies was carried out on Olkenitsky
agar — nutrient agar for cultivation and primary identification of
microorganisms (GMP agar, FBIS SRCAMB, Russian
Federation), and beveled blood agar («Pharmactiv» Ltd.,
Ukraine). Biochemical identification of bacteria was carried out
on the 3 day, using pure cultures of microorganisms grown
on a beveled agar, selective nutrient media and biochemical
tests according to generally accepted microbiological research
methods [26].

The effectiveness of the probiotic bacteria was evaluated
during the maximum development of the pathological process:
the decrease in the severity of clinical manifestations of the
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disease and TCD ID, infectious titer of HSV-2, as well as the
reduction of terms of the disease and therapeutic index (TI) in
the experimental groups compared to the control.

Tl was calculated using the formula:

The amount of points in the control —
amount of points in the group
of animals receiving probiotic strains
The amount of points in the control

T (in %) =

Results and discussion
Infection of the guinea pigs with HSV-2 resulted in
specific clinical symptoms of genital herpes in different
periods of observations, such as swelling, hyperemia,
numerous bright pink blisters and ulcers (Figure 1).

Swelling, ulcers, blisters, hyperemia

P

Swelling, ulcers, blisters, hyperemia, hemorrhagic bladder

Figure 1. Development of clinical symptoms of genital herpes
in female guinea pigs, infected with HSV-2.



Thus, insignificant swelling and hyperemia on the
genitals of guinea pigs appeared already on the 4" day after
infection. On the 5" and 6" days, the maximum manifestation
of clinical symptoms of genital herpes was observed: the
degree of severity of edema, hyperemia and blisters was
stronger, and ulcers had 2-3 points. On the 7" day after
infection, the severity of edema on the genitalia of guinea
pigs remained at the same level, but the intensity of the
manifestation of hyperemia, blisters and ulcers diminished.
On the 9" day after infection, these symptoms were much
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weaker, which indicates a gradual attenuation of the
infectious process, on the 10" day symptoms completely
disappeared.

Table 1 presents the results of the study of the L. casei
IMV B-7280 probiotic strain and the composition B-7280
— VKL — VKB therapeutic effect for genital herpes in guinea
pigs, which was evaluated by decreasing the severity of
clinical manifestations of the disease, reducing of its
duration and TI.

Table 1
Influence of probiotic bacteria on the manifestation of clinical signs of genital herpes and Tl in guinea pigs
Term of Group of Clinical symptoms / points Number of I,
observation animals - - - points %
Swelling Hyperemia Blisters Ulcers
4t day 1 3.0 3.0 - - 6.0
2 3.0 3.0 - - 6.0
3 2.0 2.0 - - 4.0
5t day 1 4.0 4.0 3.0 - 11.0 21.4
2 4.0 4.0 3.0 - 11.0 21.4
3 4.0 4.0 4.0 2.0 14.0
6" day 1 4.0 4.0 4.0 1.0 13.0 13.3
2 4.0 4.0 4.0 2.0 14.0 6.6
3 4.0 4.0 4.0 3.0 15.0
7™ day 1 3.0 2.0 2.0 1.0 8.0 27.2
2 3.0 2.0 1.0 1.0 7.0 36.3
3 4.0 3.0 2.0 2.0 11.0
9" day 1 0 9.0
2 0 9.0
3 1.0 1.0 1.0 1.0 4.0
11* day 1 0 0 0 0
2 0 0 0 0
3 0 0 0 0 0

Notes: 1) Group 1 — infected animals that obtained L. casei IMV B-7280; 2) Group 2 — infected animals that obtained probiotic
composition; 3) Group 3 — infected animals that did not obtain probiotic bacteria (control).

The degree of severity of the clinical signs of the disease
in infected guinea pigs, which were treated with L. casei
IMV B-7280 or B-7280 — VKL — VKB composition was lower
than in infected animals in the control group (Table 1). It
should be noted that in case of therapeutic use of these
probiotic strains of bacteria, ulcers on the genitals of infected
guinea pigs appeared later — on the 6" day, and the intensity
of their manifestation in the subsequent observation period
was significantly less than that in the control. So, clinical

signs of genital herpes in infected guinea pigs, which were
treated with L. casei IMV B-7280 or B-7280 — VKL — VKB
composition, disappeared 3 days earlier than that of control
animals. It has been established that Tl for these probiotic
strains did not exceed 50 % for experimental genital herpes
(Table 1), but under their influence we observed a change
in the infectious titre of HSV-2 in the blood serum of infected
animals (Table 2).
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Table 2
Influence of probiotic strains of lactobacilli and bifidobacteria on the infectious titre of HSV-2 in serum
Group of animals Infectious titer TCD ID,, Inhibiting of infectious titer in Ig 1D,
Infected animals treated with L. casei 2.1+/-0.1 3.4+/-0.3
IMV B-7280
Infected animals treated with B-7280 2.5+/-0.5 3.0+/-0.2
— VKL — VKB composition
Infected animals that did not obtain 5.5+/-0.5
probiotic bacteria

38

HSV-2 was detected in blood serum of infected
guinea pigs of the control group during the maximal
development of clinical symptoms of the disease (on the
5th-6™ days); the infectious titre of the virus was 5.5 Ig
ID,., (Table 2). HSV-2 was also detected in the blood
serum of infected animals treated with L. casei IMV
B-7280 or B-7280 — VKL — VKB composition at the
maximize development of clinical symptoms of genital
herpes, but its infectious titer decreased compared with
control. It should be noted that the degree of suppression
of the TCD ID,, infectious titer of HSV-2 under the

influence of L. casei IMV B-7280 and the probiotic
composition was the same.

The microbiota of the vagina has been investigated in
the infected guinea pigs of all groups of comparison, since
the influence of probiotic strains of bacteria on the
composition and the number of vaginal microorganisms can
be involved in the mechanisms of their therapeutic effect in
experimental genital herpes in guinea pigs. The vaginal
microbiota of intact guinea pigs was represented by
coagulase-negative staphylococci, enterococci, Proteus;
LAB were not detected (Table 3).

Table 3
Microbiota of the vagina of intact guinea pigs
Detected CFU/ml
microorganism 1 2 3 4 5 6 7 8

Coagulase-negative 1.2x108 1.2x108 2.3x10° 1.1x10° 1.2x108 1.3x108 2.4x10° 1.1x10°
Staphylococcus spp.

Enterococcus spp. 5.8x10° 6.3x10° 2.6x10° 3.3x10° 5.3x10° 2.3x10° 6.3x10° 2.6x10°
Proteus mirabilis - 5.1x107 - - 1.2x108 - 5.6x10° 5.3x107
LAB - - - - - -

The composition of vaginal microbiota of infected
guinea pigs of the control group on the 3 day of observation

did not significantly change compared with indicators before
infection (Table 4).

Table 4
Microbiota of the vagina of guinea pigs on the 3 day after infection with HSV-2
Detected CFU/ml

microorganism 1 2 3 4 5 6 7 8
Coagulase-negative 3.2x10° 3.7x10° 1.0x10° 1.1x10° 1.2x10° 1.3x10° 3.2x10° 3.7x10°
Staphylococcus spp.
Enterococcus spp. 5.7x10° 6.1x10° 2.6x10° 3.4x10° 3.2x10° 2.2x10° 5.7x10° 6.1x10°
Proteus mirabilis 5.1x108 - - - 1.3x108 - 5.1x108 -
LAB - - - - - - - -
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On the 3" day the number of coagulase-negative
staphylococciincreased by an order in the vagina of infected
guinea pigs that were treated with L. casei IMV B-7280.
However, the number of coagulase-negative staphylococci
increased by an order also in the control group.

The number of enterococci in the vagina of infected
guinea pigs of all three groups of comparison on the 3 day
of observation was kept at 10° CFU / ml. Proteus was
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isolated only from one HSV-2 infected animal, which was
treated with L. casei IMV B-7280, as well as in from animal
in control. On the 3 day of observation LAB were not
detected in the vagina of infected animals treated with
L. casei IMV B-72800r a probiotic composition.

On the 7" day after infection, the number of enterococci,
staphylococci and enterococci was reduced in the vagina
of control group of animals; LAB were absent (Table 5).

Table 5

Microbiota of the vagina of guinea pigs on the 7" day after infection with HSV-2

Group of animals / CFU/ml
Deteced miroorgarism. | o660 el st | %5 7,06 "\ | Weted sl tat i o
composition

1 2 3 4 5 6
Coagulase-negative 1.3x108 5.6x10° 2.0x10° 1.2x10° 1.2x108 3.2x10°
Staphylococcus spp.
Enterococcus spp. 0 1.4x108 2.6x10° 1.2x107 1.3x10° 1.2x10°
Proteus mirabilis - 5.2x107 - 6.7x10" 7.0x107 3.0x10°
LAB 1.1x10% - - 2.2x10° - -

The change in the vaginal microbiota composition of
the infected guinea pigs, treated with L. casei IMV B-7280,
or a probiotic composition, was more significant on the 7t
day of observation. Thus, the number of enterococci and
staphylococci decreased in the vagina of infected animals
treated with L. casei IMV B-7280; LAB was also detected
in the vagina of one animal of this group. It was observed

a slight decrease in the number of enterococci in the vagina
of one infected guinea pig that obtained B-7280 — VKL —
VKB composition, LAB was also detected in the vagina of
this animal.

Restoration of vaginal microbiota of infected guinea
pigs of all groups of comparison occurred only at the end
of the experiment — on the 10" day (Table 6).

Table 6
Microbiota of the vagina of guinea pigs on the 10" day after infection with HSV-2
Group of animals / CFU/ml
. . Infected animals treated with . .
. . Infected animals treated with Infected animals that did not
Detected microorganism L. casei IMV B-7280 B_72C8(§)r;p\églt‘io_nVKB obtain probiotic bacteria
1 2 3 4 5 6
Coagulase-negative 1.5x10° 1.3x108 1.5x103 1.5x108 1.1x.10° 1.2x108
Staphylococcus spp.
Enterococcus spp. 2.0x10% 2.1x10% 2.2x10% 2.2x10% 2.0x10% 2.1x10%
Proteus mirabilis - 6.0x10° - 5.1x10° 5.0x10°
LAB 1.5x10°3 2.5x10° 1.5x10° - - 2.5x10°

The number of coagulase-negative staphylococci
remained low in infected guinea pigs treated with probiotic
composition and in control. In infected guinea pigs that
obtained L. casei IMV B-7280, the amount of coagulase-
negative staphylococci was 10° CFU and 108 CFU in 1 ml

of washouts from vagina. LAB were isolated on the 10" day
of observation from the vaginal infected guinea pigs after
therapeutic use of L. casei IMV B-7280 or probiotic
composition. It should be noted that LAB were also isolated
from the vagina of one animal of the control group.
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Consequently, as a result of our research, it was found
that the use of L. casei IMV B-7280 probiotic strains or
B-7280 — VKL — VKB composition on the model of
experimental genital herpes in guinea pigs reduced the
severity of the clinical symptoms of the disease, the duration
of its course, as well as infectious titer of HSV-2, although
the TI of these probiotic strains of bacteria did not exceed
50 %. The decrease of the infectious titer of HSV-2 on 3.0-
3.4 Ig ID, in infected guinea pigs under the influence of
probiotic strains indicates the anti-herpetic efficacy of these
bacteria, mechanisms of which may involve the change of
vaginal microbiota.

The microbiological parameters of the vagina at the
maximum severity of clinical symptoms of genital herpes
were characterized by a decrease in the number of
staphylococci in the vagina of infected guinea pigs treated
with L. casei IMV B-7280 with a high level of these bacteria
after treating of guinea pigs with B-7280 — VKL — VKB
composition, as well as LAB appearance in individual
animals.

At the end of the experiment, LAB were also detected
in the vagina of infected animals of the control group. It is
known that vaginal LAB inactivates pathogens due to
antimicrobial action of products of their metabolism (lactic
acid, H,0,, bacteriocins), competition for sites for attachment
of pathogens to epithelial cells, and also the preservation
of mucin in the mucous membranes of the vagina and cervix
through inhibition of glucosidase anaerobes and activation
of the immune response [27, 28]. It should be noted that
LAB detected by us at the end of the experiment, differed
from the lactobacilli used in the experiment by morphological
characteristics. So, we can assume that there has been a
restoration of the vaginal microbiota specific for guinea pigs.

Anti-herpetic efficacy in vivo and in vitro was also found
in other probiotic strains of bacteria. In particular, it was
shown that under the influence of L. plantarum 200D and
S. thermophilus Sm and Sn strains the cytopathic effect of
HSV-1 and -2 was suppressed and the severity of clinical
symptoms of herpesvirus meningoencephalitis in white
non-breeding mice was reduced [29]. Strains L. brevis CD2,
L. salivarius FV2, L. plantarum FV9 suppressed the
propagation of HSV-2 in Vero cells culture. The inhibitory
effect of these probiotic bacteria in the early stages of the
viral infection is due to their adhesive potential, presumably
due to blocking the receptors for HSV-2 on the cell surface.

However, all these strains with the same efficacy
inhibited intracellular reproduction of the virus. Such
metabolites of Lactobacillus with known antimicrobial
activity as purified lactic acid and H,O, had dose-dependent
virucidal action [22]. The L. crispatus strain also suppressed
the intrusion of HSV-2 into the HeLa and Vero cells cultures
at the initial stages of infection, due to the formation of

2(96)2019 IHOPEKLITHI XBOPOBU

microcolony on the cells surface that blocked the receptors
for HSV-2 and prevents the virus penetrating into the cells
at the initial stages of infection. At the same time, under the
influence of this Lactobacillus strain, there was no inhibition
of HPV proliferation in cells [21].

It was shown that L. gasseri CMUL57, L. acidophilus
CMULG67 and L. plantarum CMUL140 strains reduced the
cytopathic effect of HSV-2 in Vero cells culture if they were
cultured with the virus before infection of the cells. The
presence of DNA of HSV-2 in bacteria indicates that they
are likely to capture viral particles [19]. The strain
L. rhamnosus reduced the cytopathic effect of HSV-1 in the
J774 line macrophage cells culture by blocking the viral
receptors on their surface and enhancing the production of
tumor necrosis factor alpha (TNF-a), IFN-y and nitric oxide
[17]. It was found in studies with L. brevis strain, that the
mediated anti-herpetic effect of LAB corresponds to cellular
components that are resistant to high temperature and are
digested with proteases having a molecular weight greater
than 10 kD. Instead, DNA, RNA, and lipids isolated from
L. brevis did not have an antiviral effect [30]. The L. brevis
strain in the vaginal probiotic demonstrated high therapeutic
efficacy in treating patients with genital herpes [31].

In the mechanisms of antiviral effectiveness of different
strains of LAB in vivo, activation of the immune response
can be involved — increased activity of macrophages, natu-
ral killer cells, Th1l cytokine production, etc. The therapeu-
tic or prophylactic efficacy of L. casei YIT 9018 [32, 33] and
L. plantarum 06CC2 [18] strains has been proved on various
experimental models of herpetic infection. Oral administra-
tion of L. plantarum 06CC2 strain to mice with HSV-1-in-
duced skin lesions, a decrease in the incidence of HSV-2
appearance in the brain (on the 4™ after infection) was
observed against the backdrop of an enhanced Thl immune
response that correlated with activation of natural killer cells
and increased expression of genes of B2 interleukin-12
(IL-12) receptor, IFN-y in Peyer’s patches, and IFN-y in the
culture of splenocytes.

The L. casei IMV B-7280 strain that we studied also
have effective immunomodulatory properties [23, 34], which
are confirmed by its ability to activate the phagocytic system
cells and balance the Th1/Th2 immune response on the
model of experimental infectious-inflammatory processes
of the bacterial-fungal genesis. Therefore, the anti-herpetic
efficacy of L. casei IMV B-7280 and the composition of
B-7280 — VKL — VKB in cases of experimental genital
herpes in guinea pigs can be mediated by the activation of
congenital and acquired immunity factors, but further re-
search is needed.

Conclusion

Thus, the data obtained by us showed that the strain

L. casei IMV B-7280 and composition B-7280 — VKL — VKB



are promising for the development of target probiotics for
prevention and treatment of infectious-inflammatory di-
seases of the genitourinary system.
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PE3HOME. Memoto 6y/10 BU3HAYEHHST aHmuaepriemudy-
HOI egpekmusHOCMI Pobiomu4yHo20 wmamy Lacto-
bacillus casei IMB B-7280 ma komno3uyji L. casei IMB
B-7280 — Bifidobacterium animalis VKL — B. animalis
VKB (B-7280 — VKL — VKB) 3a ekcriepuMeHmasibHo20
2eHimasibHo20 2epriecy 8 Myp4akis, iHOyKoBaHO20 Bi-
pycom rnpocmogzo eeprecy 2-20 murny (BI-2).
Mamepianu i Memoou. eHimasibHy 2eprnemuyHy iH-
ekyito Modesrosasiu 3a doromoeoro BI-2 (wmam BH)
Yy camuyb 6e3rMopooHUX Mypyakis. Kpumepisimu oyiHKu
cmyrneHst msbkkocmi iHgbekyiliHo20 npoyecy 6y/iu: nsio-
wa i cmyniHb cneyugiyHUX ypaXKeHb, a makoX Hasis-
Hicmb Habpsiky, ainepemii U sBupas3ok. Y cuposamuyi
KpoBi mBapuH BusHa4asiu mump BI1I-2 3a dornomoz2or
3a2a/lbHONMPUUHSAMUX BIPYyCO/102i14HUX Memodis 00C/li-
OXeHHSs1. Criekmp MIKpo6iomu rixau meapuH sU3Ha4a/Iu
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herpes simplex virus infection by a Lactobacillus casei preparation (LC
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33. Watanabe, T., & Yamori, T. (1989). Primary resistance induced
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administration of probiotic bacteria on the vaginal microbiota and
cytokines production in the case of experimental Staphylococcosis in
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3a 00MoMO2010 3a2a/1bHONMPUTHAIMUX MIKPOB6IO/102iYHUX
Memo0ois doc/lioxeHHs. EghekmusHicmb Aif npobiomuy-
HUX 6akmepil OyiHIBa/IU 3a MaKCUMasibHO20 PO3BUMKY
r1amo/102i4Ho20 Npoyecy: 3a 32acaHHsM K/1iHIYHUX MPo-
s18i8 3aXBOPHOBAHHSI Ma iHghekyitiHozo mumpy TUA ID,
BIlIr-2, a mako) cKkopoYeHHsIM MmepMIiHI8 3aXB0proBaH-
Hs1 ma iHOeKcoM J1ikysasibHOI Oii (1/14).

Pe3ynbmamu 00c/idXeHb ma iXx 062080P€eHHS.
BcmaHos/ieHo, Wo 3a ekcriepuMeHmasibHo20 eeHimarsib-
HO20 2epriecy y Myp4akig npu 3acmocyBaHHI npobio-
muy4Ho20 wmamy L. casei IMB B-7280 ma komMno3uy;i
B-7280 — VKL — VKB 3meHwysa/iuch: CmyriHb K/TiHIYHUX
CUMITMOMIB 3aXBOPHOBAHHSI, 1020 MpUBa/IicMmb, & Makox
iHgbekyitiHut mump BIII-2, xo4 I/14 He nepesuwysas
50 %. I1i0 srniusom L. casei IMB B-7280 ma koMno3uy;i
BiI0GYyBanIoCh 3MeHWEHHS iHghekyitiHo2o mumpy TUA
ID,, BII-2, wjo csidyums rpo aHmuzeprnemudHy eqex-
musHicmb Yux MpobiomuyHUX wmamis bakmepid, y
MexaHi3Mu sIKOI Mo)e 3asiydamuch 3MiHa Mikpobiomu
nixsu. MikpobionoaidHuli nelisax ixsu 3a Makcumasib-
HOI" ickpasocmi K/IIHIYHUX CUMIMOMIB 2eHimasibHO20
eeprniecy xapakmepusyBascs 3HUXEHHSIM Ki/lbKocmi
cmacpizIoKoKiB y nixsi iHhiKoBaHUX MypHaKis, AKUM BBO-
ounu L. casei IMB B-7280, npu s8ucokomy pisHi yux
b6akmepili 3a yMOBU 3acmocysaHHs1 komno3uyji B-7280
— VKL — VKB, a maKkox rosisot0 8 OKpemux msapuH
nakmobayun (/IAB). 3aysaxumo, wo BUdifieHi Hamu B8
KiHYi ekcriepumeHmy JIAE 3a c8o€to Mopghos102i€ro Bio-
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Pi3HsIUCS BIO 1akmobakmepili, BUKOPUCMAaHUX B8 €KC-
nepumeHmi. Tobmo MoXxHa rpurycmumu, Wo 8io6ys10-

C51 BIOHOB/IEHHS XapakmepHoI 07151 MypYakis HOpMasibHOI

Mikpo6iomu rixsu.

BucHosok. LLimawm L. casei IMB B-7280 ma komno3uyisi
B-7280 — VKL — VKB € nepcriekmugHUMu 0715 po3po6-
KU Yis1bosux npobiomukis 018 npocpinakmuku U JliKy-

BaHHs IHheKyiliHO-3anasibHUX XBopo6 ceyocmamesoi

cucmemu.
Knrouosi cnosa: sipycu rpocmoezo 2epriecy 2-20 murly,
Js1akmobakmepii, bichidobakmepii, 2eHima/ibHUL 2epriec,
MypHaKu.

BipgomocTi npo aBTOpiB:

Crapocuna [apis bopuciBHa — cTapLuWii HayKOBWiA CriB-
POGITHUK « /1Y IHCTUTYT enigemionorii Ta iHEKLiHNX XBOPOO
imeHi J1.B. Mpomaluescbkoro HAMH Ykpainu», K. 6ion. H.; e-mail:
y_dasha@ukr.net.

JNazapeHko Jliogmuna MukonaiBHa — NpoBiAHUIA HayKOBUIA
CNiBPOGITHWK IHCTUTYTY MikpoGionorii i Bipyconorii im. [.K. 3a-
6onotHoro HAHY; . 6ion. H.; e-mail: lazarenkolm@gmail.com.

lpurop’eBa CeiTnaHa MuxaiiniBHa — HaykoBWiA CNiBPOGIT-
HUK « 1Y IHCTUTYT enigemionorii Ta iHekuiiHnX XBOpPOo6 iMeHi
N.B. M'pomatueBcbkoro HAMH Ykpainu», K. meg. H.; e-mail:
grigorevasm@ukr.net.

BabeHko Nigia MaeniBHa — HayKoBWiA CNIBPOBGITHUK IHCTN-
TyTy Mikpoo6ionorii i Bipyconorii im. [.K. 3a6onotHoro HAHY,
K. 6ion1. H.; e-mail: babenkolidia@gmail.com

Punbanko CsiTnaHa JleoHTiiBHa — 3aB. naboparopieto
ekcnepumeHTasibHOI XimioTepanii BipyCHUX iHdekuinn «4Y
IHCTUTYT enigemionorii Ta iHheKLiiHMX XBopo6 imeHi J1.B. Ipo-
maweBcbkoro HAMH Ykpainu», a. Mmeg. H., npod).

CniBak Mykona $ikoBud — 3aB. Big4ifiom npobnem iHTep-
hepoHy Ta iMyHOMOAYATOPIB IHCTUTYTY MikpobGionorii i Bipy-
conoriiim. [.K. 3a6onotHoro HAHY; g. 6ion. H.; un.-kop. HAHY;
avpekTop MPAT HBK «[ianpod-Mega»; e-mail: n.spivak@ukr.
net

2(96)2019 IHOPEKLITHI XBOPOBU

Information about authors:

Starosyla D.B. — senior researcher; PhD (Biology), Public
Institution L.V. Hromashevskyi Institute of Epidemiology and
Infectious Diseases of the National Academy of Medical
Sciences of Ukraine, Laboratory of Experimental Chemotherapy
of Viral Infections, senior researcher; e-mail: y_dasha@ukr.net

Lazarenko L.M. — senior researcher; DSc (Biology),
D.K. Zabolotnyi Institute of Microbiology and Virology of the
National Academy of Sciences of Ukraine; leading researcher;
e-mail: lazarenkolm@gmail.com

Hryhorieva S.M. — researcher, PhD (Medicine), L.V. Hro-
mashevskyi Institute of Epidemiology and Infectious Diseases
of the National Academy of Medical Sciences of Ukraine;
e-mail: grigorevasm@ukr.net

Babenko L.P. —researcher, PhD (Biology), D.K. Zabolotnyi
Institute of Microbiology and Virology, National Academy of
Sciences of Ukraine; e-mail: babenkolidiia@gmail.com

Rybalko S.L. — DSc (medicine), Professor, head of the
Laboratory of Experimental Chemotherapy of Viral Infections;
Public Institution L.V. Hromashevskyi Institute of Epidemiology
and Infectious Diseases of National Academy of Medical
Sciences of Ukraine.

Spivak M.Ya. — Professor; DSc (Biology), corresponding
member of the National Academy of Sciences of Ukraine;
D.K. Zabolotnyi Institute of Microbiology and Virology, National
Academy of Sciences of Ukraine, head of the Department of
Problems of Interferon and Immunomodulators; PJSC «SPC
Diaproph-Med», director; e-mail: n.spivak@ukr.net

KoHdhnikTy iHTEpEeciB HeEMaE.
Authors have no conflict of interest to declare.

OtpumaHo 22.02.2019 p.



