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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. caseі ІМV В-7280 – Bifidobacterium animalis 
VKL – B. animalis VKВ (В-7280 – VKL – VKВ) 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 ID50 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 ID50 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 

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 (exclu ding 



35

Оригінальні дОслідження

2(96)2019 ІНФЕКЦІЙНІ ХВОРОБИ

......................................................................................

AIDS), they are in the 2nd 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 I and II 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-γ (IFN-γ) 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, 
lmmunofanum, 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 

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 lg TCD50 / 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 mm2. 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 μL and quantity of 1x109 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 NaCl into vagina (control group 
of animals).

Prior to infection, on the 3rd and 7th days after infection, as 
well as after the disappearance of clinical signs of the disease 
(on the 10th 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 3rd 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 

disease and TCD ID50 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.

TI was calculated using the formula:

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).

TI (in %) =

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

 

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

Hyperemia, swelling, ulcers

Swelling, ulcers, blisters, hyperemia

Swelling, ulcers, blisters, hyperemia, hemorrhagic bladder
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Thus, insignificant swelling and hyperemia on the 
genitals of guinea pigs appeared already on the 4th day after 
infection. On the 5th and 6th 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 7th 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 9th day after infection, these symptoms were much 

weaker, which indicates a gradual attenuation of the 
infectious process, on the 10th 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 TI in guinea pigs

Term of 
observation

Group of 
animals

Clinical symptoms / points Number of 
points

TI,
%

Swelling Hyperemia Blisters Ulcers

4th day 1 3.0 3.0 - - 6.0

2 3.0 3.0 - - 6.0

3 2.0 2.0 - - 4.0

5th 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

6th 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

7th 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

9th day 1 0 0 0 0 0 9.0

2 0 0 0 0 0 9.0

3 1.0 1.0 1.0 1.0 4.0

11th day 1 0 0 0 0 0

2 0 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 6th 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 TI 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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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-6th days); the infectious titre of the virus was 5.5 lg 
ID50 (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 ID50 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 2

Influence of probiotic strains of lactobacilli and bifidobacteria on the infectious titre of HSV-2 in serum

Group of animals Infectious titer TCD ID50 Inhibiting of infectious titer in lg ID50

Infected animals treated with L. casei 
IMV B-7280

2.1+/-0.1 3.4+/-0.3

Infected animals treated with В-7280 
– VKL – VKВ composition

2.5+/-0.5 3.0+/-0.2

Infected animals that did not obtain 
probiotic bacteria

5.5+/-0.5

Table 3

Microbiota of the vagina of intact guinea pigs

Detected 
microorganism

CFU/ml

1 2 3 4 5 6 7 8

Coagulase-negative 
Staphylococcus spp.

1.2×108 1.2×108 2.3×109 1.1×109 1.2×108 1.3×108 2.4×109 1.1×109

Enterococcus spp. 5.8×109 6.3×109 2.6×109 3.3×109 5.3×109 2.3×109 6.3×109 2.6×109

Proteus mirabilis - 5.1×107 - - 1.2×108 - 5.6×105 5.3×107

LAB - - - - - -

The composition of vaginal microbiota of infected 
guinea pigs of the control group on the 3rd 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 3rd day after infection with HSV-2

Detected 
microorganism

CFU/ml

1 2 3 4 5 6 7 8

Coagulase-negative 
Staphylococcus spp.

3.2×109 3.7×109 1.0×109 1.1×109 1.2×109 1.3×109 3.2×109 3.7×109

Enterococcus spp. 5.7×109 6.1×109 2.6×109 3.4×109 3.2×109 2.2×109 5.7×109 6.1×109

Proteus mirabilis 5.1×106 - - - 1.3×108 - 5.1×106 -

LAB - - - - - - - -
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On the 3rd day the number of coagulase-negative 
staphylococci increased 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 3rd day 
of observation was kept at 109 CFU / ml. Proteus was 

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 3rd day of observation LAB were not 
detected in the vagina of infected animals treated with 
L. casei IMV B-7280or a probiotic composition.

On the 7th 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). 

The change in the vaginal microbiota composition of 
the infected guinea pigs, treated with L. caseі ІМV В-7280, 
or a probiotic composition, was more significant on the 7th 
day of observation. Thus, the number of enterococci and 
staphylococci decreased in the vagina of infected animals 
treated with L. caseі ІМV В-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 10th day (Table 6). 

Table 5

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

Detected microorganism

Group of animals / CFU/ml

Infected animals treated with 
L. casei IMV B-7280

Infected animals treated with 
В-7280 – VKL – VKВ 

composition

Infected animals that did not 
obtain probiotic bacteria

1 2 3 4 5 6

Coagulase-negative 
Staphylococcus spp.

1.3×108 5.6×105 2.0×109 1.2×109 1.2×108 3.2×103

Enterococcus spp. 0 1.4×103 2.6×109 1.2×107 1.3×105 1.2×109

Proteus mirabilis - 5.2×107 - 6.7×107 7.0×107 3.0×105

LAB 1.1×1010 - - 2.2×103 - -

Table 6

Microbiota of the vagina of guinea pigs on the 10th day after infection with HSV-2

Detected microorganism

Group of animals / CFU/ml

Infected animals treated with 
L. casei IMV B-7280

Infected animals treated with 
В-7280 – VKL – VKВ 

composition

Infected animals that did not 
obtain probiotic bacteria

1 2 3 4 5 6

Coagulase-negative 
Staphylococcus spp.

1.5×105 1.3×108 1.5×103 1.5×103 1.1×·103 1.2×103

Enterococcus spp. 2.0×1010 2.1×1010 2.2×1010 2.2×1010 2.0×1010 2.1×1010

Proteus mirabilis - 6.0×105 - 5.1×105 5.0×105 -

LAB 1.5×103 2.5×105 1.5×103 - - 2.5×105

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. caseі ІМV В-7280, the amount of coagulase-
negative staphylococci was 105 CFU and 108 CFU in 1 ml 

of washouts from vagina. LAB were isolated on the 10th day 
of observation from the vaginal infected guinea pigs after 
therapeutic use of L. caseі ІМV В-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. caseі ІМV В-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 lg ID50 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, H2O2, 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 H2O2 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 

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 
CMUL67 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-α), IFN-γ 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, Th1 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 4th after infection) was 
observed against the backdrop of an enhanced Th1 immune 
response that correlated with activation of natural killer cells 
and increased expression of genes of β2 interleukin-12 
(IL-12) receptor, IFN-γ in Peyer’s patches, and IFN-γ in the 
culture of splenocytes.

The L. caseі ІМV В-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-herpe tic 
efficacy of L. caseі ІМV В-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. caseі ІМV В-7280 and composition B-7280 – VKL – VKB 
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are promising for the development of target probiotics for 
prevention and treatment of infectious-inflammatory di-
seases of the genitourinary system.

Acknowledgments
The research work partially was carried out under the 

project titled «Development of probiotics for the prevention 

and treatment of infectious-inflammatory diseases» (DZ/48-
2018) that was financed of Ministry of Education and 
Science of Ukraine. The funder had no role in study design, 
data collection and analysis, decision to publish, or 
preparation of the manuscript. 

Literature
1. Сметник В.П. Клиника и диагностика атипичной формы ге-

нитального герпеса / В.П. Сметник, Л.А. Марченко, Н.Р. Давлятова, 
Н.Д. Львов // Акушерство и гинекология. – 1989. – № 10. – С. 62–64.

2. Incidence of herpes simplex virus type 2 infection in the United 
States / G.L. Armstrong, J. Schillmger, L. Markowitz [et al.] // Am J 
Epidemiol. – 2001. – Vol. 153, N 9. – Р. 912-920.

3. Хахалин Л.Н. Вирусы простого герпеса у человека / 
Л.Н. Хахалин // Consilium medicum. – 1999. – Т. 1. – №. 1. – С. 5-18.

4. Cates W.Jr. Estimates of the incidence and prevalence of 
sexually transmitted diseases in the United States / W.Jr. Cates // 
American Social Health Association Panel. Sex Transm Dis. – 1999. 
– V. 26 (Suppl. 4). – P. 2-7.

5. Семенова Т.Б. Генитальный герпес у женщин / Т.Б. Семено-
ва // РМЖ. – 2001. – Т. 9. – № 6. – C. 237-240.

6. Баринский Р.М. Герпесвирусные инфекции (диагностика и 
лечение) / Р.М. Баринский. – М.: Мед. книга, 1990. – 181 с.

7. Лазаренко Л.Н. Папилломавирусная инфекция и система 
интерферона / Л.Н. Лазаренко, Н.Я. Спивак, Г.Т. Сухих [и др.] – К.: 
Фитосоциоцентр, 2008. – 288 с.

8. Хахалин Л.Н. Принципы патогенетической противогерпети-
ческой химиотерапии острой и рецидивирующей герпетической 
инфекции / Л.Н. Хахалин, Ф.М. Абазова // Терапевтический архив. 
– 1995. – № 1. – С. 55-59.

9. Ершов Ф.И. Современный арсенал антигерпетических 
лекарственных средств / Ф.И. Ершов, Т.П. Оспельникова // Ин-
фекции и антимикробная терапия. – 2001. – Т. 3. – № 4. – С. 2-11.

10. Абрамова Т.В. Новые возможности терапии генитального 
герпеса / Т.В. Абрамова, И.Б. Мерцалова // Terra Medica. – 2012. 
– № 1. – С. 26-33.

11. Лясковский Т.М. Индукция интерферона молочнокислими 
бактеріями в экспериментах in vitro и in vivo / Т.М. Лясковский, 
С.Л. Рыбалко, В.С. Подгорский // Мікробіол. журнал. – 2005. – 
№ 2. – С. 81-87.

12. Сорокулова И.Б. Пробиотик Субалин – принципиально 
новый подход к лечению бактериальных и вирусных инфекций / 
И.Б. Сорокулова, С.Л. Рыбалко, А.А. Руденко [и др.]. – Киев, 
2006. – 36 c.

13. Старосила Д.Б. Властивості нових сполук з рослинних 
флавоноїдів та механізми їх антивірусної дії : автореф. дис. на здо-
буття наук. ступеня канд. біол. наук: спец. 03.00.06 «Вірусологія» / 
Д.Б. Старосила – Київ, 2014. – 24 с. 

14. Aerobic vaginitis: no longer a stranger / G.G. Donders, 
G. Bellen, S. Grinceviciene [et al.] // Res. Microbiol. – 2017. – Vol. 168, 
N 9-10. – P. 845-858.

15. Risk factors for infection with herpes simplex virus type 2: 
role of smoking, douching, uncircumcised males, and vaginal flora / 
T.L. Cherpes, L.A. Meyn, M.A. Krohn, S.L. Hillier // Sex Transm Dis. 
– 2003. – N. 30. – P. 405-410.

16. Watts D.H. Effects of bacterial vaginosis and other genital 
infections on the natural history of human papillomavirus infection in 

HIV-1-infected and high-risk HIV-1-uninfected women / D.H. Watts, 
M. Fazarri, H. Minkoff [et al.] // J Infect Dis. – 2005. – N 191. – P. 1129-
1139.

17. Khani S. In vitro study of the effect of a probiotic bacterium 
Lactobacillus rhamnosus against herpes simplex virus type 1 / S. Khani, 
M. Motamedifar, H. Golmoghaddam [et al.] // Braz. J. Infect. Dis. – 
2012. – Vol. 16, N 2. – P. 129-135.

18. Matsusaki T. Augmentation of T helper type 1 immune response 
through intestinal immunity in murine cutaneous herpes simplex virus 
type 1 infection by probiotic Lactobacillus plantarum strain 06CC2 / 
T. Matsusaki, S. Takeda, M. Takeshita [et al.] // Int. Immunopharmacol. 
– 2016. – N 39. – P. 320-327.

19. Vaginal Lactobacillus gasseri CMUL57 can inhibit herpes 
simplex type 2 but not Coxsackievirus B4E2 / I.A. Kassaa, D. Hober, 
M. Hamze [et al.] // Arch. Microbiol. – 2015. – Vol. 197, N 5. – P. 657-
664. 

20. Acheson D.W. Microbial-gut interactions in health and disease. 
Mucosal immune responses / D.W. Acheson, S. Luccioli // Best Pract. 
Res. Clin. Gastroenterol. – 2004. – Vol. 18, N 2. – P. 387-404.

21.  Antiviral effects of Lactobacillus crispatus against HSV-2 in 
mammalian cell lines / E. Mousavi, M. Makvandi, A. Teimoori [et al.] // 
J. Chin. Med. Assoc. – 2018. – Vol. 81, N 3. – P. 262-267.

22. Conti C. Inhibition of herpes simplex virus type 2 by vaginal 
lactobacilli / C. Conti, C. Malacrino, P. Mastromarino // J Physiol 
Pharmacol. – 2009. – 60 Suppl. 6. – P. 19-26.

23. The role of beneficial bacteria wall elasticity in regulating 
innate immune response / V.V. Mokrozub, L.M. Lazarenko, L.M. Sichel 
[et al.] // EPMA J. – 2015. – N 6. – P. 13-27. 

24. Рєзніков О. Проблеми етики при проведенні експеримен-
тальних медичних і біологічних досліджень на тваринах / О. Рєз-
ніков // Вісник НАНУ. – 2001. – № 1. – С. 57.

25. Доклінічні дослідження лікарських засобів (Метод. рекомен-
данції) / за редакцією чл.-кор. АМН України О.В. Стефанова. – К.: 
Авіцена, 2001. – 528 с.

26. Руководство к практическим занятиям по медицинской 
микробиологии и лабораторной диагностике инфекционных 
болезней / под ред. проф. Ю.С. Кривошеина. – К.: Вища школа, 
1986. – 376 с.

27. Probiotic and other functional microbes: from markets to 
mechanisms / M. Saxelin, S. Tynkkynen, T. Mattila-Sandholm, W.M. de 
Vos // Curr. Opin. Biotechnol. – 2005. – N 16. – P. 204-211.

28. Marco M.L. Towards understanding molecular modes of 
probiotic action / M.L. Marco, S. Pavan, M. Kleerebezem // Curr Opin 
Biotechnol. – 2006. – N 17. – P. 204-210.

29. Лясковський Т.М. Вплив пробіотичних штамів молоч-
нокислих бактерій на герпетичну інфекцію / Т.М. Лясковський, 
С.Л. Рибалко, В.С. Підгорський [та ін.] // Мікробіол. журнал. – 2007. 
– Т. 69. – № 2. – С. 55-63.

30. Antiviral activity of Lactobacillus brevis towards herpes simplex 
virus type 2: role of cell wall associated components / P. Mastromarino, 



Оригінальні дОслідження

42

......................................................................................

2(96)2019 ІНФЕКЦІЙНІ ХВОРОБИ

F. Cacciotti, A. Masci, L. Mosca // Anaerobe. – 2011. – Vol. 17, N 6. 
– P. 334-336. 

31. Comparison of Acyclovir and multistrain Lactobacillus brevis in 
women with recurrent genital herpes infections: a double-blind, random-
ized, controlled study / A.H. Mohseni, S. Taghinezhad, S.H. Keyvani, 
N. Ghobadi // Probiotics & Antimicro Prot. – 2018. – N 10. – P. 740-756.

32. Watanabe T. Protection of mice against herpes simplex virus 
infection by a Lactobacillus casei preparation (LC 9018) in combination 
with inactivated viral antigen / T. Watanabe, H. Saito // Microbiol 
Immunol. – 1986. – Vol. 30, N 2. – P. 111-122.

33. Watanabe T. Primary resistance induced in mice by 
Lactobacillus casei following infection with herpes simplex virus / 
T. Watanabe, T. Yamori // Kansenshogaku Zasshi. – 1989. – Vol. 63, 
N 3. – P. 182-188.

34. Effects of oral and vaginal administration of probiotic bacteria 
on the vaginal microbiota and cytokines production in the case of 
experimental staphylococcosis in mice / L.M. Lazarenko, L.P. Ba-
benko, V.V. Mokrozub [et al.] // Mikrobiol. Zh. – 2017. – Vol. 79, N. 6. 
– P. 105-119.

References
1. Smetnik, V.P., Marchenko, L.A., Davliatova, N.R., & Lvov, N.D. 

(1989). Klinika i diagnostika atipichnoy formy genitalnogo gerpesa 
[Clinic and diagnosis of atypical forms of genital herpes]. Akusherstvo 
i ginekologiya – Obstetrics and Gynecology, 10, 62-64 [in Russian].

2. Armstrong, G.L., Schillinger, J., Markowitz, L., Nahmias, A. J., 
Johnson, R.E., McQuillan, G.M., & St. Louis, M.E. (2001). Incidence 
of herpes simplex virus type 2 infection in the United States. American 
Journal of Epidemiology, 153 (9), 912-920.

3. Khakhalin, L.N. (1999). Virusy prostogo gerpesa u cheloveka 
[Human herpes simplex viruses]. Consilium Medicum, 1(1), 5-18 [in 
Russian].

4. Cates, W.Jr. (1999) Estimates of the incidence and prevalence 
of sexually transmitted diseases in the United States. American Social 
Health Association Panel. Sex Transm. Dis., 26 (4), 2-7.

5. Semenova, T.B. (2001). Genitalnyy gerpes u zhenshchin [Genital 
herpes in women]. RMZh – Russian Medical Journal, 9 (6), 237-240 
[in Russian].

6. Barinskiy, R.M. (1990). Gerpesvirusnye infektsii (diagnostika i 
lechenie) [Herpes virus infections (diagnosis and treatment)] Мoscow: 
Med. kniga [in Russian].

7. Lazarenko, L.N., Mikhaylenko, O.N., Spivak, N.Ya., Sukhikh, 
G.T., & Lakatosh, V.P. (2008). Papillomavirusnaya infektciia i sistema 
interferona [Human papillomavirus infection and interferon system]. 
Кyiv: Fytosotsyotsentr [in Russian].

8. Khakhalin, L.N., & Abazova, F.M. (1995). Printsipy patogenet-
icheskoy protivogerpeticheskoy khimioterapii ostroy i retsidiviruiush-
chey gerpeticheskoy infektsii [Principles of pathogenetic antiherpetic 
chemotherapy for acute and recurrent herpetic infection]. Terape-
vticheskiy arkhiv – Therapeutic Archieve, 1, 55-59 [in Russian].

9. Ershov, F.I., & Ospelnikova, T.P. (2001). Sovremennyy arsenal 
antigerpeticheskikh lekarstvennykh sredstv [Modern arsenal of anti-
herpetic drugs]. Infektsii i antimikrobnaya terapiya – Infections and 
Antimicrobic Therapy, 3 (4), 2-11 [in Russian].

10. Abramova, T.V., & Mertsalova, I.B. (2012). Novye vozmozhnosti 
terapii genitalnogo gerpesa [New possibilities of therapy of genital 
herpes]. Terra Medica, 1, 26-33 [in Russian].

11. Lyaskovskiy, T.M., Ribalko, S.L., & Podgorskiy, V.S. (2005). 
Induktsiya interferona molochnokislimi bakterіyami v eksperimentakh 
in vitro i in vivo [Interferon induction by lactic acid bacteria: in vitro 
and in vivo experiments]. Mikrobiol. Zh. – Microbiological Journal, 2, 
81-87 [in Russian].

12. Sorokulova, I.B., Rybalko, S.L., Rudenko, A.A., Beresto-
vaya, T.G., Legeza, K.N., Podgorskiy, V.S., & Kurishchuk, K.V. (2006). 
Probiotik Subalin – printsipialno novyy podkhod k lecheniyu bakteri-
alnykh i virusnykh infektsiy [Probiotic Subalin – a fundamentally new 

approach to the treatment of bacterial and viral infections]. Kyiv [in 
Russian].

13. Starosila, D.B. (2014). Properties of new compounds from plant 
flavonoids and mechanisms of their antiviral action. Extended abstract 
of PhD thesis (Virology). Kyiv [in Ukrainian].

14. Donders, G.G., Bellen, G., Grinceviciene, S., Ruban, K., & 
Vieira-Baptista, P. (2017). Aerobic vaginitis: no longer a stranger. 
Research in Microbiology, 168 (9-10), 845-858.

15. Cherpes, T. L., Meyn, L. A., Krohn, M. A., & Hillier, S. L. (2003). 
Risk factors for infection with herpes simplex virus type 2: Role of 
smoking, douching, uncircumcised males, and vaginal flora. Sexually 
Transmitted Diseases, 30 (5), 405-410.

16. Watts, D.H., Fazarri, M., Minkoff, H., Hillier, S. L., Sha, B., 
Glesby, M., & Ahdieh-Grant, L. (2005). Effects of bacterial vaginosis and 
other genital infections on the natural history of human papillomavirus 
infection in HIV-1–infected and high-risk HIV-1–uninfected women. The 
Journal of Infectious Diseases, 191 (7), 1129-1139.

17. Khani, S., Motamedifar, M., Golmoghaddam, H., Hosseini, H.M., 
& Hashemizadeh, Z. (2012). In vitro study of the effect of a probiotic 
bacterium Lactobacillus rhamnosus against herpes simplex virus type 
1. Brazilian Journal of Infectious Diseases, 16 (2), 129-135.

18. Matsusaki, T., Takeda, S., Takeshita, M., Arima, Y., Tsend-
Ayush, C., Oyunsuren, T., & Kurokawa, M. (2016). Augmentation 
of T helper type 1 immune response through intestinal immunity in 
murine cutaneous herpes simplex virus type 1 infection by probiotic 
Lactobacillus plantarum strain 06CC2. International Immunopharma-
cology, 39, 320-327.

19. Kassaa, I., Hober, D., Hamze, M., Caloone, D., Dewilde, A., 
Chihib, N.E., & Drider, D. (2015). Vaginal Lactobacillusgasseri CMUL57 
can inhibit herpes simplex type 2 but not Coxsackievirus B4E2. 
Archives of Microbiology, 197 (5), 657-664.

20. Acheson, D.W., & Luccioli S. (2004). Microbial-gut interactions 
in health and disease. Mucosal immune responses. Best Pract. Res. 
Clin. Gastroenterol., 18 (2), 387-404.

21. Mousavi, E., Makvandi, M., Teimoori, A., Ataei, A., Ghafari, S., & 
Samarbaf-Zadeh, A. (2018). Antiviral effects of Lactobacillus crispatus 
against HSV-2 in mammalian cell lines. Journal of the Chinese Medical 
Association, 81 (3), 262-267.

22. Conti, C., Malacrino, C., & Mastromarino, P. (2009). Inhibition 
of herpes simplex virus type 2 by vaginal lactobacilli. J. Physiol. 
Pharmacol., 60 (Suppl 6), 19-26.

23. Мokrozub, V.V., Lazarenko, L.M., Sichel, L.M., Babenko, L.P., 
Lytvyn, P.M., Demchenko, O.M., & Bubnov, R. V. (2015). The role of 
beneficial bacteria wall elasticity in regulating innate immune response. 
EPMA Journal, 6 (1), 13-27.



43

Оригінальні дОслідження

2(96)2019 ІНФЕКЦІЙНІ ХВОРОБИ

......................................................................................

24. Rieznikov, O. (2001). Problemy etyky pry provedenni ekspery-
mentalnykh medychnykh i biolohichnykh doslidzhen na tvarynakh 
[Problems of ethics during conducting of experimental medical and 
biological researches on animals]. Visnyk NANU – Bulletin of the Na-
tional Academy of Sciences of Ukraine, 1, 5-7 [in Ukrainian].

25. Stefanov, O.V. (2001). Doklinichni doslidzhennia likarskykh 
zasobiv (Metod. rekomendantsii) [Pre-clinical research of medicinal 
products (Methodical recommendations)]. Кyiv: Avitsena [in Ukrainian].

26. Kryvosheyn, Yu.S. (1986). Rukovodstvo k prakticheskim 
zanyatiyam po meditsinskoy mikrobiologii i laboratornoy diagnostike 
infektsionnykh bolezney [Guide to practical training in medical micro-
biology and laboratory diagnosis of infectious diseases]. Кyiv: Vyshcha 
shkola [in Russian].

27. Saxelin, M., Tynkkynen, S., Mattila-Sandholm, T., & de Vos, 
W. M. (2005). Probiotic and other functional microbes: from markets 
to mechanisms. Current Opinion in Biotechnology, 16 (2), 204-211.

28. Marco, M.L., Pavan, S., & Kleerebezem, M. (2006). Towards 
understanding molecular modes of probiotic action. Current Opinion 
in Biotechnology, 17 (2), 204-210.

29. Liaskovskyi, T.M., Rybalko, S.L., Pidhorskyi, V.S., Kovalenko, 
N.K., & Oleshchenko, L.T. (2007). Vplyv probiotychnykh shtamiv 
molochnokyslykh bakterii na herpetychnu infektsiiu [Influence of pro-

biotic strains of lactic acid bacteria on herpetic infection]. Mikrobiol. 
Zh. – Microbiological Journal, 69 (2), 55-63 [in Ukrainian].

30. Mastromarino, P., Cacciotti, F., Masci, A., & Mosca, L. (2011). 
Antiviral activity of Lactobacillus brevis towards herpes simplex virus 
type 2: role of cell wall associated components. Anaerobe, 17 (6), 
334-336.

31. Mohseni, A.H., Taghinezhad-S.S., Keyvani, H., & Ghobadi, N. 
(2017). Comparison of Acyclovir and multistrain Lactobacillus brevis in 
women with recurrent genital herpes infections: a double-blind, random-
ized, controlled study. Probiotics and Antimicrobial Proteins, 10, 1-8. 

32. Watanabe, T., & Saito, H. (1986). Protection of mice against 
herpes simplex virus infection by a Lactobacillus casei preparation (LC 
9018) in combination with inactivated viral antigen. Microbiology and 
Immunology, 30 (2), 111-122.

33. Watanabe, T., & Yamori, T. (1989). Primary resistance induced 
in mice by Lactobacillus casei following infection with herpes simplex 
virus. Kansenshogaku Zasshi, 63 (2), 182-188.

34. Lazarenko, L.M., Babenko, L.P., Mokrozub, V.V., Demchen-
ko, O.M., Bila, V.V., Spivak, M.Ya. (2017). Effects of oral and vaginal 
administration of probiotic bacteria on the vaginal microbiota and 
cytokines production in the case of experimental Staphylococcosis in 
mice. Mikrobiol. Zh., 79 (6), 105-119.

АНТИГЕРПЕТИЧНА ЕФЕКТИВНІСТЬ 
ПРОБІОТИЧНИХ ШТАМІВ 
ЛАКТО- ТА БІФІДОБАКТЕРІЙ 
ЗА ЕКСПЕРИМЕНТАЛЬНОГО 
ГЕНІТАЛЬНОГО ГЕРПЕСУ У МУРЧАКІВ 

Д.Б. Старосила1, Л.М. Лазаренко2, С.М. Григор’єва1, 
Л.П. Бабенко2, С.Л. Рибалко1, М.Я. Співак2, 3

1ДУ «Інститут епідеміології та інфекційних хвороб 
ім. Л.В. Громашевського НАМН України», 

2Інститут мікробіології і вірусології ім. Д.К. Заболотного 
НАН України, 

3ТОВ «Діапроф» (Київ)

РЕЗЮМЕ. Метою було визначення антигерпетич-
ної ефективності пробіотичного штаму Lacto-
bacillus casei ІМВ В-7280 та композиції L. caseі ІМВ 
В-7280 – Bifidobacterium animalis VKL – B. animalis 
VKВ (В-7280 – VKL – VKВ) за експериментального 
генітального герпесу в мурчаків, індукованого ві-
русом простого герпесу 2-го типу (ВПГ-2).
Матеріали і методи. Генітальну герпетичну ін-
фекцію моделювали за допомогою ВПГ-2 (штам ВН) 
у самиць безпородних мурчаків. Критеріями оцінки 
ступеня тяжкості інфекційного процесу були: пло-
ща і ступінь специфічних уражень, а також наяв-
ність набряку, гіперемії й виразок. У сироватці 
крові тварин визначали титр ВПГ-2 за допомогою 
загальноприйнятих вірусологічних методів дослі-
дження. Спектр мікробіоти піхви тварин визначали 

за допомогою загальноприйнятих мікробіологічних 
методів дослідження. Ефективність дії пробіотич-
них бактерій оцінювали за максимального розвитку 
патологічного процесу: за згасанням клінічних про-
явів захворювання та інфекційного титру ТЦД ID50 
ВПГ-2, а також скороченням термінів захворюван-
ня та індексом лікувальної дії (ІЛД).
Результати досліджень та їх обговорення. 
Встановлено, що за експериментального геніталь-
ного герпесу у мурчаків при застосуванні пробіо-
тичного штаму L. caseі ІМВ В-7280 та композиції 
В-7280 – VKL – VKВ зменшувались: ступінь клінічних 
симптомів захворювання, його тривалість, а також 
інфекційний титр ВПГ-2, хоч ІЛД не перевищував 
50 %. Під впливом L. caseі ІМВ В-7280 та композиції 
відбувалось зменшення інфекційного титру ТЦД 
ID50 ВПГ-2, що свідчить про антигерпетичну ефек-
тивність цих пробіотичних штамів бактерій, у 
механізми якої може залучатись зміна мікробіоти 
піхви. Мікробіологічний пейзаж піхви за максималь-
ної яскравості клінічних симптомів генітального 
герпесу характеризувався зниженням кількості 
стафілококів у піхві інфікованих мурчаків, яким вво-
дили L. caseі ІМВ В-7280, при високому рівні цих 
бактерій за умови застосування композиції В-7280 
– VKL – VKВ, а також появою в окремих тварин 
лактобацил (ЛАБ). Зауважимо, що виділені нами в 
кінці експерименту ЛАБ за своєю морфологією від-
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різнялися від лактобактерій, використаних в екс-
перименті. Тобто можна припустити, що відбуло-
ся відновлення характерної для мурчаків нормальної 
мікробіоти піхви. 
Висновок. Штам L. caseі ІМВ В-7280 та композиція 
В-7280 – VKL – VKВ є перспективними для розроб-
ки цільових пробіотиків для профілактики й ліку-
вання інфекційно-запальних хвороб сечостатевої 
системи.
Ключові слова: віруси простого герпесу 2-го типу, 
лактобактерії, біфідобактерії, генітальний герпес, 
мурчаки. 
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