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THE EFFECT OF PROBIOTIC THERAPY
ON THE VAGINA MICROBIOTA AND THE HUMORAL LINK
OF IMMUNITY IN BACTERIAL VAGINOSIS

The aim of the research is to determine the effect of the probiotic preparation «Dialak» (dietary supplement), which
includes the strain Lactobacillus casei IMV B-7280, on the vaginal microbiota and humoral immunity in women
with bacterial vaginosis (BV). Methods. 40 female patients aged 20—45 years with disturbed vaginal microbiota and
10 healthy individuals were examined. The verification of 3 types of vaginal biocenosis states, namely normocenosis,
intermediate type, and vaginal dysbiosis, was carried out on the basis of the Recommendations for the Treatment of
Sexually Transmitted Infections Weekly Morbidity and Mortality Report (2021) and laboratory diagnostic methods
according to the well-known criteria proposed by R. Amsel. Female patients with an intermediate type of BV (group
1) received suppositories and capsules of the probiotic (once daily) for 10 days. Women with vaginal dysbiosis (group
2) received metronidazole in a dosage of 500 mg twice a day for 7 days during the first stage, and then 1 suppository
at night and oral capsules of the probiotic in the morning for 10 days during the second stage. The studied vaginal se-
cretion was stained by the Gram method in the Kopeloff modification and also sown on nutrient media to determine
facultatively anaerobic and obligately anaerobic microorganisms. Microorganism identification was carried out on the
basis of morphological, cultural, biochemical, and antigenic properties according to the classification of D. H. Bergey
(2009). The activity of humoral immunity was determined by evaluating the number of B-lymphocytes in the periph-
eral blood of patients using flow cytometry, as well as the levels of serum Ig A, M, and G before treatment and after 1
month using the immunoturbidimetric method and the Cobas 6000 test system from Roche Diagnostics (Switzerland).
Results. When analyzing the vaginal microbiota in two groups of patients before treatment, a decrease in the number
of Lactobacillus spp. and Bifidobacterium spp. and a significant increase in the number of obligate anaerobic microor-
ganisms, including Gardnerella vaginalis, were found compared to the control group. Before treatment, the number of
Lactobacillus spp. in women of group 2 was lower compared to group 1. In patients with vaginal dysbiosis before treat-
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ment, the number of obligate anaerobic microorganisms was higher than in patients with bacterial vaginosis, except
for Eubacterium spp. At the same time, in women in both comparison groups, the indicators of the humoral immune
response were partially disrupted, as evidenced by a decrease in the level of IgG and IgA (in women of group 2) in the
serum against the normal level of B lymphocytes (CD19+ cells). However, these patients showed an increase in the
IgM level in the serum, which may be due to the development of anaerobic microflora. After treatment, the number of
Lactobacillus spp. and Bifidobacterium spp. in the vagina of women in both comparison groups increased compared
to the indicators before treatment. However, the number of these bacteria in the vagina of patients with dysbiosis
remained lower compared to patients with BV. In both groups, normalization of the number of obligate anaerobic
microorganisms, including G. vaginalis, except for Veillonella spp., was also observed. After treatment, the humoral
immune response indicators were normalized as well : the level of serum IgG and IgA increased, and the content of se-
rum IgM decreased. Conclusions. In BV patients, the probiotic «Dialak» normalizes the vaginal microbiota, which was
confirmed by increasing the number of Lactobacillus spp. and Bifidobacterium spp. along with decreasing the number
of anaerobic microorganisms, including G. vaginalis, against the background of the dynamic disappearance of clinical
signs of the disease, as well as restoration to the normal level of indicators of the immunity humoral link. The obtained

data indicate the effective therapeutic effect of the probiotic «Dialak» on BV.
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The normal vaginal microbiota is a dynamic
population of various microorganisms, with a
predominance of lactobacilli, which provide
colonization resistance of the vaginal mucosa
as they perform antimicrobial, fermentative,
immunoregulatory functions, and more. The
vaginal microbiota includes various anaerobic
and aerobic microorganisms, such as Lactoba-
cillus spp., Bacteroides spp., Prevotella spp., Mo-
biluncus spp., Veillonella spp., Peptostreptococ-
cus spp., Atopobium vaginale, and others [1, 2].
According to the International Classification of
Diseases and Related Health Problems, Tenth
Revision (ICD-10), and sexually transmitted
infections (STIs), opportunistic members of the
urogenital microbiota have significant clinical
significance. Changes in the vaginal microbiota
composition can clinically manifest themselves
in various nosological forms of diseases, such
as BV, nonspecific vaginitis, and vaginal can-
didiasis. It is known that in associations, the
pathogenicity and virulence of microorganisms
are enhanced, so it is practically impossible to
determine which microorganism plays a lead-
ing role in the current stage of an infectious-
inflammatory disease. Therefore, it is difficult to
detect specific clinical symptoms of the disease
(1, 3,4,7].
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To diagnose BV according to the European
guidelines for the management of patients with
vaginal discharge (2018), developed by the In-
ternational Union Against Sexually Transmitted
Infections and the World Health Organization,
a modern microscopic test using the Hay-Ison
criteria (4 grades) has been proposed. Grade 0:
vaginal microbiota does not belong to BV, only
epithelial cells are found under microscopy
with no lactobacilli, indicating recent antibiotic
therapy. Grade 1 (normal flora): Lactobacillus
morphotypes predominate. Grade 2 (interme-
diate): mixed flora with some lactobacilli, but
Gardnerella or Mobiluncus morphotypes are
also present. Grade 3 (BV): predominantly
Gardnerella and/or Mobiluncus morphotypes,
with key cells; lactobacilli are low or absent.
Grade 4: vaginal microbiota does not belong to
BV, only gram-positive cocci are found, with-
out lactobacilli (flora corresponds to aerobic
vaginitis).

Two groups of BV markers are distinguished:
low-specificity markers, such as G. vaginalis,
Mobiluncus ssp., and Leptotrichia ssp., which are
present in both healthy women and those with
BV, and high-specificity markers, such as A. va-
ginae, vaginosis-associated bacteria (Clostridium
phylum, G. vaginalis, and A. vaginae), prone to
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forming biofilms and resistant to many modern
antibacterial drugs [2, 3, 4, 6, 7, 8].

A significant number of traditional schemes
proposed for the treatment of BV patients have
low therapeutic efficacy, as prolonged use of
antibiotics often causes destabilization of the
vaginal and intestinal ecosystems, with the dis-
ruption of their microbiota’s qualitative and
quantitative composition, immune dysfunction,
and a significant increase in the number of an-
tibiotic-resistant microorganisms, accompanied
by the emergence of side effects and disease re-
currence [5, 7, 10, 11, 15]. As already known,
there is a close relationship between the quan-
titative and qualitative composition of the vagi-
nal and intestinal microbiota and immune sys-
tem dysfunction [9, 10]. Representatives of the
microbiota of the lower genital tract in healthy
women, which are mainly represented by L. cris-
patus, L. jensenii, and L. iners, metabolize gly-
cogen secreted by the vaginal epithelium and
produce lactic acid, which is largely responsible
for the vagina pHwhen it exhibits virucidal ac-
tivity against pathogens [6, 15—17]. The cervix
secretions contain factors of innate immunity:
complement, defensins, and immunoglobulins
(Igs) in high concentrations, which are the first
line of defense against pathogens (Kozlowski et
al., 1999). Women with BV have been found to
have an increased vaginal pH, which inhibits
the vitality of lactobacilli, destroys the protec-
tive mucous layer, and promotes the fixation of
pathogens to epithelial cells [6, 16], as well as
the disruption of the humoral immune system
of the mucous membrane, as evidenced by a de-
crease in the content of IgA and IgM in vaginal
washes and an increase in the concentration of
IgM in serum. It should be noted that changes
in the indicators of the humoral immune system
are more often found in women who have been
suffering from BV for a long time (more than 5
years) [1, 3] and are associated with the produc-
tion of certain exometabolites by pathogens [15].
Thus, bacterial colonization of the vagina leads
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to the accumulation of metabolic products, poly-
amines, and enzymes (sialidases, collagenases,
proteases, etc.). Sialidase, which is more com-
monly produced by G. vaginalis, can cause im-
munosuppression and promote the recurrence
of BV. Other hydrolytic enzymes, such as vagi-
nolysin, also suppress IgA production [6, 15, 17].
At the same time, high levels of IgA against G.
vaginalis hemolysin prevent adverse outcomes
in BV development, especially during pregnancy
[16] as the innate immunity of the vaginal mu-
cosa is closely related to the adaptive immunity
development.

The mechanisms of immune response de-
velopment in BV remain insufficiently studied,
and the recurrence of this disease is a serious
burden on healthcare worldwide [16]. Many
studies have confirmed that BV can increase
the risk of gonorrhea, chlamydia, HIV, herpes
virus, and papillomavirus infections, and thus,
cervical cancer [3, 4, 17]. To effectively treat pa-
tients with BV, probiotics with a defined mul-
tifactorial mechanism of action (antimicrobial,
anti-inflammatory, and immunomodulatory)
are used alone or in combination with etiotro-
pic or pathogenetic therapy, which can nor-
malize the vaginal microbiota, the state of the
immune system, and inflammation [5, 10, 11,
15]. Thus, probiotics affect the activity of in-
nate immune factors, Toll-like receptor expres-
sion, and cytokine production; prevent cyto-
kine-mediated damage to the vaginal mucosa;
enhance trophic and proliferative reactions of
epithelial cells, and more. Therefore, the search
for and study of the therapeutic effectiveness of
new probiotic cultures that can be used in BV,
taking into account the level of dysbiotic and
immune disorders, as well as the nature of the
course and severity of a particular pathological
process, is timely and relevant.

The aim of the study was to determine the
effect of the probiotic preparation «Dialak» (di-
etary supplement), which contains the strain
Lactobacillus casei IMV B-7280, on the vaginal
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microbiota and humoral immune response in
women with bacterial vaginosis.

Materials and methods. A total of 40 wom-
en aged 20—45 years with BV and 10 clinically
healthy persons of the same age were examined
in the Ternopil Communal Non-Commercial
Enterprise «Mother and Child» (Ukraine). All
patients with BV and clinically healthy women
provided voluntary consent to participate in the
study. It should be noted that the patients were
motivated to participate in these studies because
they had the right to receive their results, based
on the analysis of which the tactics of their indi-
vidual treatment were developed. The inclusion
criteria for women with BV in clinical trials were
the exclusion of using any antibacterial drugs for
1 month prior to the examination and the ab-
sence of venereal and inflammatory processes of
the reproductive system. The probiotic (dietary
supplement «Dialak»), which includes the strain
of lactobacilli L. casei IMV B-7280 in the form of
capsules for oral use and suppositories, was used
in the study. The probiotic strain L. casei IMV
B-7280 is deposited in the Ukrainian Collection
of Microorganisms of the Zabolotny Institute
of Microbiology and Virology, NAS of Ukraine.
The treatment of BV patients was carried out in
accordance with the Order of the Ministry of
Health of Ukraine No. 417 (2011) «On the orga-
nization of outpatient obstetric and gynecologi-
cal care in Ukraine».

The clinical-laboratory examination of female
patients included analysis of complaints and
evaluation of clinical signs of the disease course
and duration. In the diagnosis of BV, the Kira
classification (2012) was used and confirmed by
bacterioscopic and bacteriological studies. Our
study included women who had 3 types of vagi-
nal bioecological status: normocenosis, interme-
diate type, and vaginal dysbiosis. The presence of
the fourth type, i.e., vaginitis, was a criterion for
their exclusion from the study. All the women
were subject to a comprehensive examination
using the determination of the pH reaction n
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of the vaginal content and the amine test. The
intensity of odor when using the amine test is
evaluated on a scale from 1 to 4 pluses. With a
negative test, the odor is present at a distance of
up to 20 cm as a weak odor, ++ — an odor that
is felt at a distance of up to 50 cm, +++ — a pro-
nounced odor that is felt at a distance of up to 1
m, and ++++ — an intense odor that is felt at a
distance of more than 1 m.

The laboratory investigations included a mi-
croscopic examination of vaginal smears using
the Kopeloff modification and bacterial cultures
on nutrient media to identify facultative anaero-
bic and obligate anaerobic microorganisms. The
diagnosis was verified based on the Recommen-
dations for the Treatment of Sexually Transmit-
ted Infections (Weekly Morbidity and Mortality
Report (2021)). The well-known criteria for BV
proposed by R. Amsel (1983) were also taken
into account: the presence of homogeneous se-
cretions, clue cells in them, microorganisms
stained by the Gram method, pH of secretions (>
4.5), and so on. Scrapings (samples) were taken
from the vaginal mucosa of the affected women
before and after treatment, and the number of
microorganisms (lactobacilli and other micro-
organisms), epithelium, and leukocytes was de-
termined after Gram staining. When analyzing
the results obtained, it was taken into account
that a large number of epithelium and leuko-
cytes, from 5 to 10 in the field of view, indicate
the development of inflammation and distur-
bance of homeostasis, which is one of the BV
signs. Scrapings from the mucous membrane of
the cervical canal of the cervix and the posterior
fornix of the vagina were used as material for de-
termining pH. The amine test of vaginal content
was used as an express diagnostic method for de-
tecting volatile amine isonitrile produced by the
BV-associated bacteria G. vaginalis and A. vagi-
nae. The biomaterial was applied to a glass slide,
and a drop of potassium hydroxide was added.
A positive result was indicated by an unpleasant
odor of «rotten fish.»
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The sick women who took part in the study
were divided into 2 groups. Group 1 consisted
of sick women with an intermediate type of BV
(n = 20)who received suppositories (1 supposi-
tory in the morning and at night) and a cap-
sule form of probiotic (once a day) for 10 days.
Group 2 included women with vaginal dysbiosis
(n = 20) who were treated with a tablet form of
metronidazole at a dose of 500 mg twice a day
for 7 days as the first stage of treatment. At the
second stage of therapy, these women received
1 suppository at night and a capsule form of
probiotic orally in the morning for 10 days. A
separate control group consisted of 10 clinically
healthy individuals.

After 17 days of treatment, the dynamics of
the disease clinical picture and the subjective
sensations of the women were evaluated. Micro-
biological studies were also conducted. Thus, be-
fore and 17 days after treatment, material from
the mucous membranes of the vagina and cervix
was collected using a sterile standardized swab
and immediately immersed in a sterile tube with
transport medium Amies (Violife Italiana S.r.L.,
Italy). Sowing on dense nutrient media was car-
ried out using the quantitative method of sectoral
sowing according to Gold. The following nutri-
ent media were used to study the vaginal micro-
biota: blood agar (Violife Italiana S.r.I., Italy), sa-
line agar (Violife Italiana S.r.I., Italy), sugar broth
and serum agar (Violife Italiana S.r.I, Italy), me-
dium for lactobacilli (Violife Italiana S.r.I., Italy),
Bifidum medium (FARMAKTIV LLC, Ukraine),
and thioglycolate medium for anaerobes (Violife
Italiana S.r.I., Italy). Sabouraud medium (FAR-
MAKTIV LLC, Ukraine) was used for fungi of
the Candida genus, and Endo medium (Violife
Italiana S.r.I., Italy) was used for enterobacteria.
Samples introduced into Wilson-Blair medium
and thioglycolate broth were incubated at 37 °C
for 48 h under anaerobic conditions in sealed
GENbox boxes (VioMerieux, France) using
gas-generating packages GENboxanaer (VioM-
erieux, France) to create anaerobic conditions.
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Samples that were introduced into other nutrient
media were incubated in a thermostat at 37 °C
for 24 h and in Sabouraud’s medium for almost 5
days. After cultivation, colony growth was evalu-
ated, and their morphology, coloring, consisten-
cy, size, and presence of hemolysis were studied.
Microorganisms were stained using Gram stain-
ing. Quantitative counting was performed by
determining colony-forming units (CFU) in one
gram of vaginal secretion. Microorganism iden-
tification was carried out on the basis of mor-
phological, cultural, biochemical, and antigenic
properties according to the classification of D. H.
Bergey (2009).

One month before and after the treatment of
female patients, indicators characterizing the
state of humoral immunity were investigated.
Peripheral blood was collected, and surface an-
tigens of B lymphocytes were determined using
flow cytometry. The content of immunoglobu-
lins G, A, and M in the serum was investigated
using a widely accepted immunoturbidimetric
method.

To test the normality of the distribution of the
studied variables, the Shapiro-Wilk test was used
with the Statistica 10.0 program. The probability
of the results was estimated by the variational-
statistical method of analysis with the determi-
nation of the arithmetic mean (M) and the stan-
dard error of the mean (m). The Mann-Whitney
U test was used to compare observations in in-
dependent samples. The Wilcoxon T-test was
used to compare indicators determined under
two different conditions in the same sample. A
probability of p < 0.05 was considered signifi-
cant, which was equal to or greater than 95.0%
(0.95), i.e., the risk of error was less than 5.0%
(0.05). In all cases, differences were interpreted
as significant at p < 0.05.

Results. Upon initial examination of women
with intermediate-type BV and vaginal dys-
biosis, attention was drawn to the presence of
a large amount of vaginal discharge, itching,
burning, and discomfort in the genital area
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(Table 1). In contrast to vaginal dysbiosis, no
thick yellow-green discharge from the vagina
was detected in women with intermediate-type
BV. Prior to treatment, the amine test was posi-
tive in significantly fewer cases in women with
BV compared to those with vaginal dysbiosis (p
< 0.05). After treatment, a statistically signifi-
cant improvement in the condition of women
in both comparison groups was observed (p
< 0.05). Thus, in all women with BV, the dis-
charge with a «fishy» odor during the amine
test, discomfort in the genital area, as well as
itching and burning sensation disappeared after
treatment. In some women in this comparison
group, white vaginal discharge was observed.
In a small number of women with vaginal dys-
biosis, after treatment, pathological white dis-
charge, discharge with a «fishy» odor during
the amine test, and discomfort in the genital
area were detected, but itching and burning
completely disappeared. After using the pro-
biotic during the follow-up examination of the
women, no signs of vaginal mucosa damage or

any complaints of allergic nature were found,
indicating its safety.

It has been found that the pH of vaginal secre-
tions in women from both comparison groups
ranged from 3.8 to 6.3, with the normal range
being from 3.8 to 4.5. In most patients, an in-
crease in the pH level was observed before treat-
ment (Table 1). The pH level of vaginal secre-
tions before treatment was higher in a signifi-
cantly larger number of cases with vaginal dys-
biosis than in cases with intermediate BV (p <
0.05). As shown in Fig. 1, the mean pH values
increased in both comparison groups compared
to clinically healthy women. After treatment, an
increased pH level was detected in significantly
fewer cases in both groups compared to the pre-
treatment level (Table 1). Our findings indicate
that an increased pH level was observed in a
larger number of women with vaginal dysbiosis
who received treatment (p < 0.05) compared to
cured female patients with intermediate BV. Af-
ter treatment, a decrease in the mean pH value of
vaginal secretions was observed in the group of

Table 1. Clinical signs of the disease in patients with BV (1% group)
and vaginal dysbiosis (2”9 group) before and after treatment

Examined persons
1% group 27 group
Indicators (n=20) (n=20)
Before After Before After
treatment treatment treatment treatment

(n,%) (n,%) (n,%) (n,%)
White or gray vaginal discharge 12(60)* 1(5)* 11(55)* 2(10)*
Thick discharge, yellowish-green in color — — 9(45)* —
Discharge with a «fishy» smell when
performing an amino test 5(25)* — 20(100)* 1(5)*
Discomfort in the genital area 8(40)* — 15(75)* 4(20)*
Itching and heartburn 4(20)* — 10(50)* —
pH of vaginal discharge 12(60)* 3(15)% 20(100)* 8(40)*

*statistically significant difference between the study groups (p < 0.05)
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Fig. 1. pH indicators of vaginal secretion in women with intermediate BV (1% group ) and
vaginal dysbiosis (2" group) before and after treatment

women with vaginal dysbiosis compared to the
pre-treatment level (p < 0.05), while in the group
of women with intermediate BV, there was a ten-
dency toward a decrease in pH after treatment,
but it was not statistically significant (Fig. 1).
The results of microbiological research on
vaginal secretions of patients with intermedi-
ate BV and vaginal dysbiosis before and after
treatment are presented in Table 2. The amount
of Lactobacillus spp. in the vagina of women in
both comparison groups before treatment was
significantly lower than in the control group.
After treatment, the number of these bacteria in
the vagina of women with intermediate BV and
dysbiosis increased compared to pre-treatment
levels. However, the number of these bacteria in
the vagina of patients with dysbiosis remained
lower than in patients with BV (p < 0.05).
Before treatment, patients with intermediate
BV and dysbiosis showed a significant increase
in the number of anaerobic microorganisms,
namely G. vaginalis, Fusobacterium spp., Veillon-
ella spp., Mobiluncus spp., Peptococcus spp., and
Bacteroides spp.,in the vagina compared to the
control group (p < 0.05). In patients in group 2,
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the number of such microorganisms as G. vagi-
nalis, Fusobacterium spp., Veillonella spp., Mo-
biluncus spp., Peptococcus spp.,and Bacteroides
was higher than in patients in group 1 (p < 0.05),
except for Eubacterium spp. (p > 0.05). After
treatment, normalization of the number of these
anaerobic microorganisms in the vagina of pa-
tients in both comparison groups was observed,
except for Veillonella spp. (p > 0.05) (Table 2).
The amount of Bifidobacterium spp., which also
creates a low pH in the vagina, was reduced in
both groups before treatment. After treatment,
these indicators were normalized compared to
the control group.

To confirm the change in the quantity of
Lactobacillus spp. before and after treatment of
the patients, we additionally used the Shapiro-
Wilk W-test to check the distribution normal-
ity for the indicators and to select a parametric
method (Fig. 2). The Shapiro-Wilk test is used
to determine the normality of distribution and
study continuous variables. The null hypothesis
for this test is that the data are normally distrib-
uted. The Prob < W value in the output data is
the p-value. If the chosen alpha level is 0.05 and
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the p-value is less than 0.05, then the null hy-
pothesis that the data are normally distributed
is rejected. If the p-value is greater than 0.05,
then the null hypothesis is not rejected. As the
absence of normal distribution of Lactobacillus
spp. indicators was found in the patients of both
comparison groups, the Mann-Whitney U-test
was used for independent samples, whereas the
Wilcoxon T-test was used for dependent sam-
ples. When analyzing the vaginal microbiota in
patients of the first and second groups before
treatment using these statistical research meth-
ods, a decrease in the number of Lactobacillus

spp. compared to the control group (p < 0.05)
was confirmed as well. It should be noted that
before treatment, the number of Lactobacillus
spp. in women with vaginal dysbiosis was sig-
nificantly lower than in women with an inter-
mediate type of BV (p < 0.05). After treatment
of the patients, an increase in the number of
Lactobacillus spp. in the vagina of both com-
parison groups was also confirmed (p < 0.05),
but the number of these bacteria in the vagina
remained higher in patients with an intermedi-
ate type of BV than in those with vaginal dys-
biosis (p < 0.05).

Table 2. Number of microorganisms in the vagina of women with BV (1st group)
and vaginal dysbiosis (2nd group) before and after treatment, Ilg CFU/mL, M + m

Microorganism population level
Microorganism C Ist group 2nd group
ontrol group n=20 n=20
n=10
Before treatment | After treatment | Before treatment | After treatment

Lactobacillus spp. 9.06+0.37 6.80£0.23* 9.20+0.78** 1.55+0.45* 7.65£0.20%*
p;<0.05

Bifidobacterium spp. 7.00£0.21 4.70+0.25* 5.78+0.21** 1.56+0.25* 5.10£0.27**
p,;<0.05

Enterobacteriaceae spp. 2.25%0.25 — — — —

G. vaginalis 2.00£0.41 4.47+0.24* 1.33+0.17** 7.75%0.35* 2.00+0.27**
p;<0.05

Eubacterium spp. 2.00£0.32 5.00£0.45* 2.00+0.00** 4.40+1.03* 1.33£0.33**
p,>0.05

Veillonella spp. 1.33£0.21 3.89+0.51* 2.00£0.41** 5.12+0.48* 1.50+0.50**
p,<0.05

Mobiluncus spp. 1.33+0.33 — — 5.44+0.39* 1.16+0.16**

Fusobacterium spp. 1.50+0.29 4.14+0.64* 2.00+0.00** 5.44+0,33* 2.67+1.67**
p;<0.05

Peptostreptococcus spp. — — — 6.57£1.15* 1.5£0.50**

Bacteroides spp. 3.58+0.31* 2.16+0.64** 4.83+0.53* 1.50+0.17**
p,<0.05

Peptococcus spp. — — — 5.75+0.25 1.50+0.50**

* — significance of the investigated groups compared to the control group before treatment (p < 0.05); ** —
significance within the investigated groups after treatment (p < 0.05); pl — significance of group 1 compared to

group 2 before treatment.
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Fig. 2. Histograms of Lactobacillus spp. indices in the
vagina of clinically healthy women (control group, A),
as well as those for intermediate BV (group 1, B) and
vaginal dysbiosis (group 2, C) before and after treatment
to test for normal distribution using the Shapiro-Wilk
W-test
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Having compared the Lactobacillus spp. be-
fore and after treatment in the group of women
with vaginal dysbiosis, we can conclude that
there is a statistically significant difference with
p < 0.05 (p = 0.000089), indicating the diagnos-
tic value of the Lactobacillus spp. as an index for
classitying (distinguishing, separating) patients
before and after treatment. To evaluate the ef-
fectiveness of the applied BV treatment meth-
odology, it is necessary to compare the control
group and the post-treated-with- Lactobacillus
spp. group. Since the samples under study are
independent and not normally distributed, the
non-parametric Mann-Whitney test should be
used for their comparison. Analyzing the re-
sults of the comparison of the control group
and women with vaginal dysbiosis after treat-
ment with Lactobacillus spp., we revealed no
statistically significant difference with p > 0.05
(p = 0.37) that could confirm the effectiveness
of the treatment.
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The results of our research have shown that
the normalization of the vaginal microbiota in
female patients under probiotic therapy is as-
sociated with changes in some indicators of the
humoral immune system, involved in protecting
the mucous membranes from pathogenic and
opportunistic microorganisms. It was found that
the relative number of B lymphocytes (CD19+
cells) in the peripheral blood of the control group
was 8.80 £ 0.80%. The number of these cells in
the peripheral blood of patients in groups 1 (8.80
+ 0.61%) and 2 (9.70 + 0.57%) did not change
before treatment compared to the control group.
After treatment, the number of CD19+ cells in
the peripheral blood of patients in both compar-
ison groups did not change either and was 8.40 +
0.60 and 9.40 + 0.65%, respectively.

In the serum of patients in both comparison
groups, we found an increase in the level of IgM
compared to the control group (p < 0.05; Fig. 3).
At the same time, as shown in Fig. 2, we found
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a decrease in the serum IgA concentration of in
female patients in group 2 compared to the con-
trol group. On the other hand, the concentration
of IgA in the serum of female patients in group
1 remained at a normal level. The concentration
of IgG in the serum (Fig. 3) decreased in all pa-
tients compared to the control group (p < 0.05).
After treatment, an increase in the IgG levels
in the blood serum of patients in both groups
was observed compared to pre-treatment values
(p < 0.05). However, its concentration remained
lower in patients of the 1% group (p < 0.05) com-
pared to the control group The concentrations of
serum IgA in women of the 2" group also in-
creased after treatment to the level of the control
group. At the same time, the level of IgM in the
blood serum of patients in both groups normal-
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the statistical significance of differences

ized. Thus, after complex treatment of patients
with intermediate-type BV and vaginal dysbio-
sis, a tendency toward normalization of most of
the studied parameters of humoral immunity
was observed.

Discussion. We examined sick women with
disturbed vaginal microbiota, who were di-
agnosed with an intermediate type of BV and
vaginal dysbiosis. For the treatment of inter-
mediate-type BV, we used the capsule form of
«Dialak» and suppositories, and for dysbiosis —
the antibiotic metronidazole and the probiotic
«Dialak» to restore the microbiota. As known,
BV is a polymicrobial disease that arises from
the depletion of normal vaginal flora, primarily
with Lactobacillus spp., and an increase in an-
aerobic bacteria. As a result, the characteristics

ISSN 1028-0987. Microbiological Journal. 2023. (3)



The Effect of Probiotic Therapy on the Vagina Microbiota and the Humoral Link of Immunity in Bacterial Vaginosis

of vaginal fluid change, in particular viscosity
and odor [20].

We noted the presence of a large amount of
discharge from the vagina, itching, burning, and
discomfort in the genital area of the examined
women with intermediate-type BV and vaginal
dysbiosis. As for vaginal dysbiosis, a thick yel-
lowish-green discharge was found in the vagina.
Before treatment, the amine test was positive in
women from both groups, but in group 1, it was
+ and ++, while in women with vaginal dysbio-
sis, it was +++ and ++++. According to other re-
searchers’ data, patient complaints of BV showed
few symptoms: only 62.67% of those surveyed
complained of a change in the discharge nature,
the practically equal number indicated itching in
the vagina and an unpleasant odor of discharge,
19.89% of patients were concerned about dysuric
manifestations, and 15.10% reported dyspareu-
nia [11]. Before treatment, the amine test was
positive in 91.30% of BV patients. The degree of
severity of the positive amine test was as follows:
1% degree (+) — in 19.05% of women, 2! de-
gree (++) — in 33.33% of women, and 3" degree
(+++) — in 47.61% of women [12].

During the analysis of the vaginal microbiota
in the examined patients of both groups, a de-
crease in the number of Lactobacillus spp. was
detected prior to treatment. However, in group 2,
a lower level of Lactobacillus spp. was observed
compared to group 1 prior to treatment. Addi-
tionally, we found that in cases of intermediate
BV and vaginal dysbiosis, there was a significant
increase in the number of anaerobic microorgan-
isms, including G. vaginalis, Mobiluncus spp.,
Veillonella spp., Fusobacterium spp., Peptostrep-
tococcus spp., and Bacteroides, which was higher
in patients with vaginal dysbiosis than in patients
with BV, except for Eubacterium spp. Bacterial
vaginosis is primarily caused by G. vaginalis,
which decreases lactic acid production, alters pH
(> 4.5), and suppresses the growth of lactobacilli.
As a result, favorable conditions for facultative
anaerobic microorganisms are created.
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According to [2, 12], in BV patients, the most
commonly isolated facultative anaerobes in
vaginal secretions were G. vaginalis in 38 (95%)
women, followed by E. coli in 17 (42.5%), Cory-
nebacterium spp. in 11 (27.5%), and S. epider-
midis in 10 (25.0%). S. saprophytics, S. aureus,
Streptococcus spp., and Proteus mirabilis were
isolated in less than 10% of women each. Among
the obligate anaerobes, the most commonly iso-
lated microorganisms in women with bacterial
vaginosis were Peptostreptococcus spp., Peptococ-
cus spp., Bacteroides spp., Bifidobacterium spp.,
Eubacterium spp., and Veillonella spp.

Note that disruption of vaginal microbiota
caused by BV creates a more favorable environ-
ment for HIV infection and increases the risk of
genital herpes virus (HSV-2) transmission by 2.3
times [17]. Literature sources confirm that the
reduction of colonization resistance of indig-
enous vaginal microbiota and its colonization
by opportunistic microorganisms (enterococci,
staphylococci, etc.), which dominate over lacto-
bacilli and other normal flora, lead to a decrease
in the immunostimulatory activity of lactoba-
cilli, and this is the reason for the development
of vaginal dysbiosis, its resistance to therapy, and
susceptibility to relapse in this population of pa-
tients [27]. Therefore, probiotic therapy for these
patients is an important alternative method of
treatment and is widely used in clinical prac-
tice. Live lactobacilli from probiotic prepara-
tions and their metabolic products are capable
of maintaining the optimal acidity of the vaginal
environment, functioning of local immunity, an-
ti-inflammatory response, and competing with
external pathogens [9].

In the patients examined, complaints of dis-
charge, itching, and burning were absent in
group 1 in 95% of cases after treatment, but in
5% of cases, complaints of white discharge re-
mained. In group 2, after treatment, pathologi-
cal white discharge was detected in 10% of cas-
es, and discomfort was reported in 20% of cases.
Prior to treatment, the amine test was positive
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in 25% of cases in group 1 and in 100% of cases
in group 2. After treatment, the amine test be-
came negative in most women in group 1 and
was positive in only 25% of cases among women
in group 2. The pH of vaginal secretions ranged
from 3.8 to 6.3, with a norm of 3.8 to 4.5. Both
groups of women showed an increase in pH
compared to the control group. After treatment,
they showed a change in pH level, but there was
a slight increase in vaginal secretion pH in 15%
of cases in group 1 and 25% of cases in group 2.
After treatment, both groups of patients showed
an increase in the number of Lactobacillus sp.
in the vagina, but a higher number of these
bacteria was identified in group 1 after treat-
ment compared to group 2. In patients receiv-
ing treatment, normalization of the number of
anaerobic microorganisms G. vaginalis, Mobi-
luncus spp., Veillonella spp., Fusobacterium spp.,
Peptostreptococcus spp., Bacteroides spp., and
Bifidobacterium spp. was also observed in the
vaginal flora of both groups of patients, but the
number of Veillonella spp. increased. It is likely
that the probiotic «Dialak» promotes the regen-
eration of the mucous membrane and synthesis
of lactic acid, which leads to a change in the pH
of vaginal secretions and promotes an increase
in the population level of lactobacilli. However,
additional research is needed to confirm this
point of view.

Probiotic therapy of the patients examined
resulted in a change in the indicators of the hu-
moral immune system. The immune defense of
the female body during infections of the genital
tract involves cellular and humoral mechanisms
of forming immunological resistance, where
the main function of the immune system is to
maintain antigenic homeostasis through recog-
nizing, inactivating, and destroying all geneti-
cally foreign structures, as well as providing im-
munological surveillance [21]. As demonstrated
by literary sources, the state of local humoral
immunity significantly differs from the norm
in etiologically-close to BV non-specific inflam-
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matory diseases of the cervix and vaginal mu-
cosa. Herein, a comparative analysis of the con-
tent of immunoglobulins of classes G, A, and M
revealed an increase in the concentration of IgG
and IgA in cervical secretions as well as the ap-
pearance of IgM with simultaneous depression
of the synthesis of secretory sIgA, in contrast
to the findings in healthy patients, indicating a
violation of the mechanisms of synthesis of the
secretory component by epithelial cells [21, 23,
26]. BV is most often caused by depression of lo-
cal immunity and inhibition of the activity of lo-
cal immune defense factors, primarily by reduc-
ing the production of secretory immunoglobu-
lin A (sIgA), whose main functional property
is to protect the mucous membranes from mi-
crobial aggression [21]. Also, it was shown that
the level of IgA in the peripheral blood does not
differ from normocenosis in cases of dysbiosis.
The level of IgM, unlike IgA, increased as the
severity of dysbiosis increased and significantly
exceeded the indicators in normocenosis. The
level of IgG in the blood increased to a small ex-
tent with an increase in the degree of dysbiosis
by 1.2—1.3 times [1, 13].

In patients undergoing examination before
treatment, we also observed an increase in the
level of IgM in serum, which may be due to the
growth of anaerobic flora since IgM is known to
be bound to endotoxins of gram-negative bac-
teria (lipopolysaccharides) [19]. On the other
hand, the concentration of serum IgG decreased,
which may reflect their susceptibility to the de-
velopment of immunodeficiency due to second-
ary activation of the humoral immune response
in the context of BV. These changes can be in-
terpreted as a compensatory reaction of the im-
mune system to the disruption of the vaginal
microbiota. A decrease in IgG content, which is
the most resistant to the action of proteolytic en-
zymes and strongly bound to antigens, is often
accompanied by a decrease in IgA [18], as was
found in our studies. Thus, we found a decrease
in the concentration of serum IgA in patients in

ISSN 1028-0987. Microbiological Journal. 2023. (3)



The Effect of Probiotic Therapy on the Vagina Microbiota and the Humoral Link of Immunity in Bacterial Vaginosis

group 2 compared to controls, but its level re-
mained normal in the case of BV. Our data have
shown that the probiotic «Dialak» has an im-
munomodulatory effect aimed at normalizing
the indicators of the humoral immune response.
After treatment, we observed an increase in the
levels of IgG and IgA, while the concentration of
IgM decreased simultaneously.

Conclusions. High therapeutic efficacy of the
probiotic «Dialak» in the form of vaginal sup-
positories and capsules for intermediate-type BV
and vaginal dysbiosis has been established, as ev-
idenced by the gradual disappearance of clinical

symptoms of the disease such as discharge from
the vagina of white, gray, or yellowish-green
color with a «fishy» odor, itching, discomfort in
the genital area, and burning. The restoration
of vaginal microbiota was confirmed by an in-
crease in the number of Lactobacillus spp. and
Bifidobacterium spp. as well as a decrease in the
number of obligate anaerobic microorganisms,
including G. vaginalis. After using the probiotic
«Dialak», normalization of humoral immunity
indicators was observed: the level of serum IgA
and IgG increased while the level of IgM in se-
rum decreased due to proper treatment.

REFERENCES

1

10.

11.

12.

13.

ISSN 1028-0987. Microbiological Journal. 2023. (3)

. Hruzevskyi O. The influence of local factors of colonization resistance, immune status, and neurohormonal regu-

lation on the development and progression of bacterial vaginosis: Dr. med. sci. thesis: 03.00.07. 2021. 340 p.

. Mamchur V, Khomyak O. What to consider when choosing a drug for local therapy of nonspecific vagini-

tis and bacterial vaginosis. Women’s reproductive health. 2022; 1:18—28. https:// doi.org/10.30841/2708-
8731.1.2022.258132

. Krutykova A. Features of dental treatment of patients with bacterial vaginosis and their sexual partners. Ukrai-

nian dental almanac. 2020; 4:21—24. https:// doi.org/10.31718/2409-0255.4.2020.04

. Anoshyna T. The state of the vaginal microbiocenosis in pregnant women with an association of HIV and her-

pesvirus infection. Current problems of modern medicine: Bulletin of the Ukrainian Medical Dental Academy.
2015; 3:70—74.

. Kalugina L, Tatarchuk T, Shmyulyan I. Bacterial vaginosis. Modern view of the problem and its state in Ukraine.

Reproductive endocrinology. 2021; 3:72—77. https:// doi.org/10.18370/2309-4117.2021.59.72-77

. Polishchuk I. Clinical and laboratory evaluation of the effect of secnidazole and tetracycline in bacterial vaginosis

in women of reproductive age. Bukovinian medical bulletin. 2020; 3 (95):73—79. https://doi.org/10.24061/2413-
0737

. Hruzevskyi O, Minukhin V. The state of humoral immunity in bacterial dysbiosis and bacterial vaginosis. Litopys

Institute named after Mechnikov. 2020; 2:50—56. https:// doi.org/10.5281/zenodo.3885147

. Haysina Y. On the study of serum immunoglobulins in women of reproductive age with vaginal dysbiosis. Clini-

cal laboratory diagnostics. 2011; 10:6.

. Dyudyun A, Kruzhnova O, Gladyshev V. Comprehensive treatment of patients with bacterial vaginosis tak-

ing into account microbial and immune disorders. Dermatovenereology. Cosmetology. Sexopathology. 2013;
1—4:21—29.

Priymak O, Genik N. Indicators of cytokine status parameters in bacterial vaginosis associated with women’s age.
Art of Medicine. 2022; 3(23):99—105. https:// doi.org/10.21802/artm.2022.3.23.99

Priymak O, Genik N. Clinical and diagnostic aspects of the state of the mucous ecosystem in recurrent bacterial
vaginosis in women of reproductive age with exo-endocervix pathology. Current Issues in Pediatrics, Obstetrics
and Gynecology. 2022; 1:5—10. https://doi.org/10.11603/24116-4944.2022.1.13216

Severgnini M, Morselli S, Camboni T, Ceccarani C, Salvo M, Zagonari S, et al. Gardnerella vaginalisc lades in
pregnancy: New insights into the interactions with the vaginal microbiome. PLoSONE 2022; 17(6). https://doi.
org/10.1371/journal.pone.0269590

Shcherbakova Yu. Vmist sekretornoho imunohlobulinu klasu A yak kryterii otsinky stanu mistsevoho imunitetu
u khvorykh riznykh hrup naselennia z infektsiiamy, shcho peredaiutsia statevym shliakhom. Dermatolohiia ta
venerolohiia. 2015; 3(69):50—58. Ukrainian.

45



H.I. Mykhailyshyn, S.I. Klumnyuk, M.Y. Spivak, A.S. Sverstiuk, L.M. Lazarenko

14. Zhuk S, Shluakhtina A. [ManagIng biotopes of women — new approaches]. Health of woman. 2018; 5(132):34036.
https://doi:10.15574/HW.2018.132.34. Ukrainian.

15. Reznichenko H, Henyk N, Maliuk V, Khyzhnyak T, Tynna Y, Filipiuk I, Veresniuk N, Zubrytska L, Quintens J, Rich-
ir K, Gerasymov S. [Oral Intake of Lactobacilli Can Be Helpful in Symptomatic Bacterial Vaginosis: A Random-
ized Clinical Study]. ] Low Genit Tract Dis. 2020; 24(3):284—289. https://d0i:10.1097/LGT.0000000000000518.
Ukrainian.

16. Romanenko T, Sulimenko O. New principles of treatment of vaginal dysbiosis in reproductive aged women.
Reproductive Endocrinology. 2019; 5(49):62—66. https://doi.org/10.18370/2309-4117.2019.49.62-66

17. Mohammed Ahmed, Desalegn Admassu Ayana, Degu Abate. Bacterial Vaginosis and Associated Factors Among
Pregnant Women Attending Antenatal Care in Harar City, Eastern Ethiopia. Jun Collection 2022; 15—16:3077—
3086. https:// d0i:10.2147/IDR.S364229

18. Dovga I, Chastiy T, Ivannik V, Kazmirchuk V. [Vaginitis and the problems of their treatment]. Annals of Mech-
nikov’s Institute. 2022; 2:9—20. http://journals.uran.ua/ami/article/view/257141. Ukrainian.

19. Zakharenko N, Manoliak, I. Recurrent bacterial vaginosis: possible ways of correction. Reproductive endocrinol-
ogy. 2021; 61:83—88. https://doi.org/10.18370/2309-4117.2021.61.83-88

20. Amsel R, Totten P, Spiegel C, Chen K, Eschenbach D, Holmes K. Nonspecific vaginitis. Diagnostic criteria and
microbial and epidemiologic associations. 1983; 74(1):14—22. https://doi.org/ 10.1016/0002-9343(83)91112-9

21. Turovskiy Y, Sutyak Noll K, Chikindas M. The etiology of bacterial vaginosis. ] Appl Microbiol. 2011; 110(5):1105—
28. https://doi.org/ 10.1111/}.1365-2672

22. Zakia Khan, Hina Khan, Maimoona Azam, Shaheer Kha, Haris Khan, Saira Bano. Frequency of Bacterial Vagino-
sis Among Pregnant Women Attending the Tertiary Care Hospital. 2022; 8:678—680. https://doi.org/10.53350/
pjmhs22168678

23. Mohanty T, Doke PP, Khuroo SR. Effect of bacterial vaginosis on preterm birth: a meta-analysis. Arch Gynecol
Obstet. 2022; Oct 17. https://doi.org/10.1007/s00404-022-06817-5 Epub ahead of print. PMID: 36251068.

24. Yasodhara P, Raghunath M, Sreeramulu D, Venu L, Hemalatha R, Krishna TP. Local immunity in Indian women
with bacterial vaginosis. ] Reprod Immunol. 2006; 70(1—2):133—41. https://doi.org/10.1016/j.jri.2005.11.001

25. Cauci S. Vaginal Immunity in Bacterial Vaginosis. Curr Infect Dis Rep. 2004; 6(6):450—456. https://doi.org/
10.1007/s11908-004-0064-8

26. Agostinis C, Mangogna A, Bossi F, Ricci G, Kishore U, Bulla R. Uterine Immunity and Microbiota: A Shifting
Paradigm. Front Immunol. 2019; Oct 17. https://doi.org/ doi: 10.3389/fimmu.2019.02387

Received 29.12.2022

I I. Muxatinuwun!, C.I. Knumniok!, M.A. Cnisax?, A. C. Ceepcmiox!, JL.M. Jlasaperxo®

! Teproninbcbkuit HanioHabHMIT MegyaHuit yHiBepentet iM. 1.1 Top6ageBcpkoro MO3 Ykpainy,
By 10. CnoBanpkoro, 2, TepHomins, 46001, Ykpaina

2 Tucturyt mMikpoG6ionorii i Bipyconorii im. I.K. 3a6onornoro HAH Ykpainu,
Byn. AkazieMika 3ab6onmoTHoro, 154, Kuis, 03143, Ykpaina

BIUIMB ITPOBIOTUKOTEPATIII HA MIKPOBIOTY TIIXBU
TA TYMOPAJIbHY JIAHKY IMYHITETY I1PV BAKTEPIAJIbBHOMY BATITHO3I

Indexuiiini 3aXxBopIoBaHHA IXBM, Ha YaCTKY AKUX IIPUIIAfIa€ IOHAJ, IOJIOBYHM TiHEKOIOTi{YHNX IATOJIOTil, TiCHO
HOB’s13aHi 3 AMCOIOTUYHNMY HOPYIIEHHAMM B MIKpO6ioMi BariHu, 110 IPOSB/IAIOTHCS 3HIDKEHHIM a00 IIOBHOIO
BifcyTHicTio Lactobacillus spp. Ta piskuM 361/blIeHHAM KiTbKOCTi aHaepOOHNX MIKPOOPraHisMiB, 1110 IIPU3BOAUTD
IO PO3BUTKY OFHOTO 3 TUIIB iH(peK1ilt — 6akTepianbpHOro BariHosy (BB). MeTo¥o Haiioi po60Tu 6y/10 BUSHAYUTH
BIUIMB IIpob6ioTnyHOro mpemnapary «Jiamak» (gietyHa go6aBka), JO CKIARy sIKOrO BXOAUTH wtaM Lactobacillus
casei IMB B-7280, Ha Mikpo6ioTy IIiXBM Ta I'yMOpa/IbHY JTaHKY iMyHiTeTy y xiHok 3 BB. MeTomm. O6cTexxeno 40
XBOPMX KiHOK BikoM 20—45 pokiB 3 nopyuienuM MikpobiomeHo3oM mixsy Ta 10 KIiHiYHO 3[0pOBUX 0Ci6 TOro
X Biky. Bepudikarnito 3 tumis craHy 6iolleHO3y IiXBJ: HOPMOLICHO3, IPOMDKHMII TUI Ta AucOio3 3AilICHIOBaIN
Ha IifcTaBi pekoMeHpaLil 3 miKyBaHHA iHdekwil, mo mepegaoTbesa cTareBuM muraxoM (Weekly Morbidity and
Mortality Report (2021). BpaxoByBanu Takox sarajabHoBimomi xpurepii BB, sanpononosani R. Amsel (1983).
XBopi XiHKM 3 POMDKHMM THIOM BB orpumyBanu cymosutopii Ta KancynbHy ¢popmy npobiotnka (oguH pas
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Ha g06y) mpotsirom 10 1i6. XKinku 3 gruc6io3om mixsy Ha epPUIOMY eTalli OTPUMYBAIM METPOHIA30/ y Ki/IBKOCTI
500 mr 2 pasu Ha 06y npoTsiroM 7 Ai6, a Ha pyromMy —1 Cymo3uTopiit Ha Hi4 Ta IepOPaIbHO KAICYIbHY GopMy
mpobiotuka npotarom 10 guis. JocmimkyBaunit BariHanpHmit cekpeT papOyBanu 3a MetomoM Ipama B mopndi-
karii Kopeloft, a Takoyx BrciBamy Ha XMBUIbHI CepefoBUIIA /i1 BUSHAYEHH: (aKy/IbTaTUBHO-aHAepPOOHNUX 1 06-
niraTHO-aHaepoOHMX MiKpoopraHismiB. IgeHTndikanio MiKpoopraHi3MiB IPOBOAMIN HAa OCHOBI MOP(OIOriYHNX,
KY/IbTypa/IbHIX, 0i0XiMIYHMX Ta aHTUTEHHUX BIIACTUBOCTeI 3rigHo knacudikanii [1.X. Bepmxi (2009). AKTUBHICTD
TyMOpPaJIbHOI JIaHKY IMYHITeTy BM3Ha4a/Iy, OLiHI0OI0YM KiIbKicTb B miMpountis y nepudepiiiniit Kposi XxBopux 3a
JIOIIOMOT0X0 IIPOTOYHOI UTOGIOypOoMeTpil, a TaKoXK 3a BMicTOM crpoBaTKoBux IgA, IgM Ta IgG 3a gomomororo
imyHoTypbifuMeTpraHOro Metony Ta Tect cucremu Cobas 6000 (Roche Diagnostics, IlIsertuapis). Pesynprarn.
BcranoBreHo, o B mixBi iHOK i3 BB cyTTeBO 3MeHmyBanach Kinbkicts Lactobacillus spp. ta Bifidobacterium spp.
MOPIBHSIHO 3 KIIHIYHO 3ZOPOBMMM KiHKaMy (KOHTpOJIbHA rpyma). BogHouyac y mixBi XBopux »iHOK 060X rpym
HOPIBHIHHSA MifIBUIYBaIach KiIbKiCTh aHaepoOHMX MikpoopraHisMmiB: Gardnerella vaginalis, Fusobacterium spp.,
Veillonella spp., Mobiluncus spp., Peptococcus spp., Bacteroides Ha T/1i mosiBY y Be/MKilt KiIbKOCTI IIXBOBMX BUJi-
neHsb (i3 Bucoxum pH), a Takox cBep6ixXy, Ieuil Ta guckoMpopry B obmacTi renirtanii. Kinpkicts Lactobacillus
Spp. Ipu A1c6io3i mixBy Oya HIOKYOO, HIXK Ipu nnpoMbkHOoMy Tumi bB. Y xBopux i3 a1c6io30M mixBK KinbKicTh
aHaepoOHUX MiKpoopraHismiB Oyra BUIOI0, HDK y XBOPUX i3 mpomibxHyM tunoMm BB, 3a Bunstkom Eubacterium
Spp. AMIHOTECT OYB IOSUTHBHMM y 3HAYHO MEHIIOI Ki/IBKOCTI BUIIAJKIB Cepef; XBOPUX XKIHOK i3 IPOMDKHUM TH-
oM BB, HiX cepen XBOpuX KiHOK i3 mnc6io3om mixsu. IIpo mopyiieHHsA MOKasHUKIB IyMOpa/nbHOI TaHKU iMy-
HITETY Y XBOPUX >KiHOK 000X IPYII IOPIBHAHHSA CBifUMIO MiABUIEeHHs piBHA IgM y cupoBartiii KpoBi, 110 MOXKe
6yTH TIOB’13aHO 3 PO3BUTKOM aHaepoOHOI Mikp06i0TH, a TAKOXK 3HIDKEHH KOHLIEHTpalii cupoBaTkoBux IgA (mpu
muc6iosi mixsu) ta IgG moOpiBHAHO 3 mokasHMKamu B KoHTpori. Kinbkicts B mimpountis (CD 19+ knitun) y me-
pudepiitHiit KpoBi xBopux i3 mpomi>kauM Turom bB ta gucbiosom nixsu 36epiranace Ha piBHI KOHTpO. [Ticas
NiKyBaHHs XBOPUX XXIHOK 060X IpyI IOPiBHAHHA Kinbkicth Lactobacillus spp. ta Bifidobacterium spp. y mixsi
36i/pIIyBaIach NOPIBHAHO 3 IOKA3HMKAMMU JO JiKyBaHHA. Takox CIIOCTepiraayu HOpManisalilo B MiXBi KiTbKOCTI
aHaepo6HuUX MiKpoopraHismis, kpim Veillonella spp., nuHamMiuHe SHUKHEHHs KTiHIYHMX O3HAK 3aXBOPIOBAHHS Ta
sHIbKeHHs pH mixBoBux Bupinens (y >kiHok i3 guc6iosom mixsu). KoHuenrpanis cuposarkosoro IgM micrs ri-
KYBaHHS XBOPUX KIHOK i3 mpoMbKHMM TuroMm BB ta gucbiozom mixsu sMmeHuIyBanach, a [gA — migBuinysanaco
(mpu mpomixHOMY TuIi BB) mopiBHAHO 3 mMOKasHMKaMM [0 NiKyBaHHA. PiBeHb cupoBatkoBoro IgG migBuiny-
BaBCA Y XBOPUX 000X TPy IOPiBHAHHS, aJie Y XBOPUX i3 TpoMiKHMM TurnoM BB BiH 3anuiaBcsa HIOKIUM, HDK ¥
KOHTpori. BucHoBkm. Ilix BimmBom npobiotuka «/lianak» y xBopux i3 BB HopmanisyBamace mixsosa Mikpo6ioTa,
1[0 MiATBEPIXKYBANIOCh Mi/{BUILEHHAM Kinbkocti Lactobacillus spp., Bifidobacterium spp. ta sHym>KeHHSIM KilTbKOCT]
aHaepo6HNX MiKpoopranisMis, y Tomy uncii G. vaginalis, Ha T/Ti {UHAMIYHOTO 3HMKHEHHs KIiHIYHUX O3HAK 3a-
XBOPIOBAHHA, & TAKOX BiJIHOBJIEHHA [10 PiBHA HOPMM IIOKa3HUKIB I'YMOpa/IbHOI TaHKM iMyHiTeTy. OTpuMaHi gaHi
CBifvaTh PO eeKTUBHY JIKyBa/IbHy Ailo mpobioTnka «[liamak» mpu BB.

Kntouosi cnosa: 6axmepianvHuii 8aziHo3, akynomamugti anaepobu, cymopanvHuil imyHimem.

ISSN 1028-0987. Microbiological Journal. 2023. (3) 47



