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DISORDER OF THE MICROBIOTA

AND MUCOSAL IMMUNITY OF THE GENITAL TRACT
IN WOMEN OF REPRODUCTIVE AGE WITH DIFFERENT
CLINICAL COURSES OF ACUTE UNCOMPLICATED
PYELONEPHRITIS

The research deals with the study of immuno-microbiological parallels of the genital tract in women with acute uncom-
plicated pyelonephritis with concomitant chronic pelvic inflammatory diseases. In addition to etiotropic antibacterial
therapy, correction of the mucosal immunity state of the genital tract is crucial for the treatment of the disease and pre-
vention of its recurrence. The purpose of the work was to investigate the contamination and state of local immunity of
the genital tract in women with acute uncomplicated pyelonephritis with different clinical courses. Methods. 246 women
of reproductive age suffering from acute uncomplicated pyelonephritis were studied, divided into three variants of the
disease clinical course: group 1 — mild (n=105), group 2 —moderate (n=90), and group 3 — severe (n=51) courses.
The scrapings of the mucous membrane of the cervical canal and washings from the vagina were obtained before the
start of antimicrobial therapy. Quantitative determination of pathogens was carried out by sowing the biological mate-
rial on solid nutrient environment. Identification of detached bacteria was carried out according to Bergey’s. Mollicutes
(Ureaplasma spp., Mycoplasma hominis) were determined by the cultural-fermentative method using test systems and
the polymerase chain reaction. Vaginal washings of 121 sick women were used for immunological studies. The levels of
myeloperoxidase, lysozyme, human B-defensin-2, immunoglobulins M, A, G, secretory IgA, lactoferrin, C3-component
of complement, secretory component, and tumor necrosis factor-a were determined. The reference group consisted of 23
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clinically healthy women. The Statistica 12.0 program package for Windows was used, and a difference of p<0.05 was
considered verifiable. Results. In the majority of patients with acute uncomplicated pyelonephritis (85.6% of cases),
concomitant chronic pelvic inflammatory diseases (colpitis, salpingitis, underlying medical condition of cervix) were
observed. Classical bacteria were more often detected in vaginal washings of patients of all groups, while mollicutes were
detected in scrapings of the mucous membrane of the cervical canal, whereas the frequency of their detection increased
with increase in the pyelonephritis severity. The analysis of indicators of local immunity determined disorders of muco-
sal immunity of the genital tract in the form of increased levels of myeloperoxidase, IgA, and IgG relative to reference
values. The highest levels of lysozyme and myeloperoxidase were determined in patients with a severe course of acute
uncomplicated pyelonephritis (by 5.3 and 3.6 times more, respectively), and the content of immunoglobulins A, M, and
G in patients with a mild course of the disease (by 3.2, 3.1, and 4.0 times more, respectively). An increase in the level of
tumor necrosis factor-« was detected in all patients, although no significant differences from controls were found in any
group, but the highest median value was recorded in patients with severe pyelonephritis. In the group of patients with a
severe clinical course, the lowest median was observed for B-defensin-2, which makes it impossible to inhibit the synthe-
sis of TNF-« and, thus, supports the inflammatory process. Conclusions. It has been proven that in women with acute
uncomplicated pyelonephritis, the severity of the course probably correlates with infection of the genital tract by mol-
licutes, mainly in association with classical bacteria and with level of mucosal immunity disorder. The obtained results
of microbiological and immunological studies of biological material collected before the start of antibacterial therapy
in patients with acute uncomplicated pyelonephritis proved the need for a mandatory examination by a gynecologist to
ascertain concomitant chronic pelvic inflammatory diseases and establish infection with mollicutes to provide relevant
etiotropic treatment. The above is the basis for adding the data regarding laboratory examination and treatment to the
management protocols of patients with acute uncomplicated pyelonephritis.

Keywords: acute uncomplicated pyelonephritis, chronic pelvic inflammatory diseases, microbiological diagnosis, mol-

licutes, local immunity of the genital tract.

The relevance of urinary tract infections, includ-
ing acute uncomplicated pyelonephritis (AUP),
is determined not only by their significant fre-
quency but also by the difficulties in the etiologi-
cal diagnosis, unfavorable course, and prognosis,
with the prevalence of women of reproductive
age among patients in this category constantly
increasing. This is connected both with the pe-
culiarities of the embryogenesis of the urinary
and genital tracts of a woman and with their an-
atomical and physiological relationships under
normal and pathological conditions. However,
the question of the sources and ways of infection
of the urinary tract and kidneys remains insuf-
ficiently studied [1, 2].

Particular difficulties arise when AUP in pa-
tients occurs amid chronic pelvic inflammatory
diseases (CPID) and has a recurrent course [3,
4]. Previous studies have proven that CPID can
be a constant infection source of the urinary
tract and kidneys due to the translocation of the
pathogen both by the ascending route and he-
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matogenously or lymphogenously [5]. It should
be emphasized that there is a significant «rejuve-
nation» of inflammatory processes of the pelvic
organs in women, and not only classical bacteria
but also mollicutes (mycoplasmas and ureaplas-
mas) and chlamydia, with tropism to the mu-
cous membranes of both the urinary and genital
tracts, are considered as etiological factors [6-8].
It becomes clear that the lack of professional
sanitation of the genital tract by a gynecologist
makes it impossible to effectively prevent recur-
rences of urinary tract infections and poses a
threat of repeated ascending infection of the uri-
nary bladder and kidneys [9, 10].

The studies of the state of local immunity of
the urinary and genital tracts mucous mem-
branes of women in clinical conditions have
proved the presence of significant disorders in
the latter, which should be considered one of the
most important pathogenetic chains of the de-
velopment and recurrence of AUP [11, 12]. The
mucous membranes of the urinary tract (UT),
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vagina, and cervix are inhabited by various mi-
croorganisms that are in constant antagonism
or synergy. The colonization resistance of the
vagina and mucous membranes of UT ensures
the stability of the natural microbiocenosis, pre-
vents colonization by pathogenic microorgan-
isms and the active reproduction of opportu-
nistic microflora. The mucous membrane of the
urinary bladder exhibits a certain resistance to
infectious agents due to the presence of antibac-
terial mechanisms, which are constantly active
in healthy women, such as low pH value, high
urea concentration, anti-adhesive mucopolysac-
charide layer on the surface of the epithelium,
bacterial growth inhibitors, immunoglobulins,
and antimicrobial peptides [13, 14]. One of the
factors of the protracted course of the inflam-
matory process in the kidneys and genitals in
women and the frequent recurrence of diseases
is the failure of the macroorganism protective
systems, which is manifested in the disorder of
the cellular and humoral links of immunity and
a decrease in the indicators of non-specific re-
sistance [15].

There is no doubt that solving the problem
of infectious and inflammatory diseases of both
the urinary and genital systems in women of re-
productive age lies in the area of combining the
efforts of all relevant specialists — urologists, gy-
necologists, microbiologists and immunologists.

The purpose of the work was to investigate the
contamination and state of local immunity of the
genital tract in women with acute uncomplicat-
ed pyelonephritis with different clinical courses.

Materials and Methods. 246 women (average
age 25.6 £ 2.4 years), patients with AUP, treated
in the Inflammatory Diseases Department of the
State Institution «Academic O. F. Vozianov Insti-
tute of Urology of National Academy of Medical
Sciences of Ukraine» were studied. Prior to en-
rolment in the study, patients provided informed
consent to clinical trials with usage of their bio-
logical material. According to the results of the
examination of patients by a gynecologist before

44

admission to the hospital, 211 (85.8%) of the ex-
amined patients were found to have several con-
comitant chronic pelvic inflammatory diseases.
Anamnestically, at least two STD risk factors
were confirmed in all patients: lack of barrier
contraception, a new sexual partner in the last
three months, unmarried, young sexually active
age (85.0% of examined patients were under the
age of 30). Most patients (54.9%) had at least two
of the following symptoms: the appearance or
change of vaginal secretions, an unpleasant odor
from the genitals, itching, pain during or after
intercourse (dyspareunia). Dominant diseases
were: colpitis — in 69.1% (n = 170), cervical ero-
sion — in 49.6% (n = 122), and chronic salpin-
gitis — in 32.9% (n = 81) of patients. Endocer-
vicitis was diagnosed in 19.9% (n = 49) of the
examined women.

For convenience of clinical picture assessment
of the acute infectious inflammatory process in
the kidneys, a division into three variants of the
clinical course of disease was applied: group 1 —
mild (n =105), group 2 — moderate (n = 90), and
group 3 — severe (n = 51). The mild course was
characterized by pronounced symptoms within
1—2 days after hospitalization, positive dynam-
ics took place from the first-second day of treat-
ment. The moderate course, in addition to the
duration of the marked symptoms for more than
2 days, was accompanied by moderately marked
symptoms of intoxication (nausea, dry mouth,
thirst, tachycardia), a moderate disorder of the
leukogram within the range of leukocytosis up
to 15.0x10%/L, an increase in the proportion of
stab neutrophils up to 10%. The severe course
was accompanied by sharply marked symptoms
of intoxication: hypotension, vomiting, oliguria
with the duration of the marked symptoms for
more than 5 days and marked leukogram ab-
normalities (leukocytosis more than 15.0x10%/L,
stab neutrophils more than 10%).

The materials for microbiological and immu-
nological diagnosis were scrapings of the mu-
cous membrane of the cervical canal (SMMCCQC)
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and washings from the vagina, obtained before
the start of antimicrobial therapy. Quantitative
determination of pathogens was carried out by
sowing biological material on solid nutrient en-
vironment — agars: blood, meat-peptone, yolk-
salt, Endo or Levin, Saburo according to Rodo-
man (manufacturers: Farmaktyv (Ukraine),
Himedia (India), Sanimed International Impex
(Romania)). Identification of detached bacte-
ria was carried out according to Bergey’s [16].
Contamination by bacteria was assessed by
the microbial count (in colony-forming units/
mL), regardless of its value. The determination
of mollicutes (Ureaplasma spp., M. hominis)
was carried out simultaneously by the culture-
fermentative method (CFM) using test systems
from the Biomerieux company (France) and
by the polymerase chain reaction (PCR) us-
ing primers and equipment from the Seegene
company (Republic of Korea). Mollicutes are
bacteria, but their properties and sizes are sig-
nificantly different from other pathogens named
opportunistic pathogenic bacteria, so the term
«classical bacteria» is used to indicate their dif-
ferent taxonomic affiliation.

For immunological studies, washings from
the vagina of 121 sick women were used. The
levels of myeloperoxidase (MPO), lysozyme,
human B-defensin-2 (hBD-2) (Immunodiag-
nostik, Germany), immunoglobulins (Ig) M, A,
and G, secretory IgA (sIgA), lactoferrin (LF),
C3 component of the complement (C3), secre-
tory component (SC), tumor necrosis factor-a
(TNF-a) (ICL.Inc., Abcam, Cell Sciences, Elab-
sccience, USA) were determined. The unifica-
tion of the results was provided by the calcu-
lation of the established concentration of the
indicator per 1 mg of protein in the studied
biomaterial. To determine the protein concen-
tration, the Bradford method and a calibration
curve based on human albumin protein (Sig-
ma-Aldrich, Germany) were used [17]. The ref-
erence group consisted of 23 clinically healthy
women who did not express urological and gy-
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necological complaints. Examination of them
proved the absence of infection of the urinary
and genital tracts with classical bacteria or mol-
licutes and chlamydia.

The research results were processed statisti-
cally using the Statistica 12.0 program for Win-
dows. Calculations of the relative index (P) and
its error (m) were carried out for nominal data.
For quantitative variables, calculations of me-
dian (Me), lower and upper quartiles (25—75%)
were used [18]. The data in independent groups
were compared using the non-parametric Wil-
coxon-Mann-Whitney U-test. The nominal
data were compared using conjugation tables
along with the calculation of the non-paramet-
ric Pearson chi-square test (x2) with the num-
ber of degrees of freedom (df). To establish the
bond strength between nominal variables for
multi-field tables, Cramer’s V -value was used,
which varied from 0 to 1. A significance level of
p<0.05 was considered reliable for all statistical
analysis procedures.

Results. As a result of microbiological and
molecular genetic studies, pathogens DNA of
mollicutes were isolated and identified in the
genital tracts of 208 women (84.5%): in 185
patients (75.2%) from scrapings of the mucous
membrane of the cervical canal and in 122 pa-
tients (49.6%) — simultaneously with washings
from the vagina. The following opportunistic
pathogenic (classical) bacteria were isolated and
identified: Escherichia coli, Enterobacter cloacea,
Enterobacter aerogenes, Klebsiella pneumoniae,
Proteus vulgaris, Proteus mirabilis, Pseudomo-
nas aeruginosa, Enterococcus faecalis, Enterococ-
cus faecium, Acinetobacter spp., Streptococcus
spp., Streptococcus a-haemolyticus, Streptococcus
B-haemolyticus, Staphylococcus aureus, Staphy-
lococcus haemolyticus, Staphylococcus epidermi-
dis, and Staphylococcus saprophyticus. Classical
bacteria were detected in samples in mono-
culture — in 35 (14.2%) patients, mollicutes in
monoculture — in 110 (44.7%), and in asso-
ciation with bacteria — in 56 (22.8%) patients.
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Candida fungi were identified in monoculture
in 8 patients (3.2%) and in associations — in 36
women (14.6%).

The results of microbiological diagnosis of
patients were analyzed depending on the clini-
cal course variant (mild, moderate, or severe) of
acute pyelonephritis. Classic bacteria, including
E. coli, were isolated with a greater frequency
in vaginal washings than in scrapings of the
mucous membrane of the cervical canal for all
groups of patients with AUP (Table 1).

The frequency of indication of fungi of the
genus Candida spp. reliably prevailed in wash-
ings from the vagina in patients with a mild and
moderate clinical course in comparison with
scrapings of the mucous membrane of the cer-
vical canal.

Mollicutes, in particular Ureaplasma spp.,
were more common in SMMCC of all patients
groups. With increasing severity of the course of
the inflammatory process, an increase in the fre-
quency of detection of mollicutes was observed,
which acquired statistically significant differ-
ences (Table 2).

According to the comparison of the general
contamination of the genital tract in patients
with different AUP using the table of mutual
conjugation and Pearson’s x>-square (with a sig-
nificance level of p < 0.05), the existence of cor-
relation was established between the frequency
of detection of pathogens of different taxonomic
affiliations in the genital tract and the sever-
ity of the course of pyelonephritis (x> = 26.96;
df = 6; p < 0.001; the strength of the relationship

Table 1. The species spectrum of classical bacteria and fungi of the genus Candida
in the biological material of patients depending on the clinical course of AUP

Frequency of detection of pathogens in the genital tract
Pathogens in SMMCC in washings from the vagina
n (patients) P (%) +m n (patients) P (%) +m
Mild clinical course of AUP (group 1)
105 104
Bacteria, including 18 17.1+3.7 34 327+46*
E. coli 10 95+29 23 22.1+4.1%
Fungi of the genus Candida spp. 4 3.8£19 15 154+35%
Moderate clinical course of AUP (group 2)
90 89
Bacteria, including 12 13.3+3.5 33 37.1+5.1*
E. coli 7 7.8+2.8 22 247 £4.6 %
Fungi of the genus Candida spp. 1 1.1 1.1 11 124+35*
Severe clinical course of AUP (group 3)
50 50
Bacteria, including 9 18.0+5.4 19 38.0£69*
E. coli 2 40+2.8 8 16.0 £ 5.2
Fungi of the genus Candida spp. 3 6.0+£3.4 5 10.0 £ 4.6

* p < 0.05 comparing with SMMCC
46
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is «relatively strong» according to Cramer’s test
(V = 0.234)). Statistically significant differences
were established for patients with mild AUP
compared to patients with severe AUP and mod-
erate severity, regarding both classical bacteria in
monoculture and ones in association with mol-
licutes in the genital tract (Table 3).

The number of patients whose genital tracts
were infected only with mollicutes remained at
an almost equally high level. A significant in-
crease in the frequency of detection of bacteria
and mollicutes associations was observed in pa-
tients of groups 2 and 3 compared to patients of
group 1. Therefore, the severity of the AUP clini-

cal course was associated with an increase in the
mollicutes detection frequency in the genital
tract both in monoculture and in association
with classical bacteria: in group 1, they were de-
tected in 52.4% of cases, in group 2 — in 75.6%,
and in group 3 — in 84.3%.

At the same time, an analysis of the local im-
munity indicators in the vaginal washings of
patients with AUP was performed depending
on the VCC, which demonstrated the greatest
increase (by 3.6 times) in the median values for
myeloperoxidase (MPO) in patients of groups 2
and 3 compared to the group of healthy women

(Table 4).

Table 2. The frequency of mollicutes detection in the biological material
of patients depending on the clinical course of AUP (according to two methods CFM + PCR)

Frequency of detection of pathogens in the genital tract
Groups of patients in SMMCC in washings from the vagina
n/n+ P (%) +m n/n+ P (%) +m
Group 1 105/55 52.4+49 28/5 17.8+7.2%
Group 2 90/68 75.6£45V 8/4 50.0 +18.9
Group 3 50/43 86.0£50V 11/7 63.6+152V

n — number of samples; n+ — number of samples positive for mollicutes; *p < 0.05 comparing with SMMCC; V —

p <0.05 comparing with patients with mild AUP.

Table 3. Contamination of the genital tract in patients (n=246) depending on the clinical course of AUP, n (%)

Groups of patients with AUP X Pearson’s (df=1), p
Pathogens Group 1 Group 2 Group 3 Gr. 1 — Gr. 1 — Gr.2 —
(n =105) (n=90) (n=51) Gr. 2 Gr. 3. Gr.3
Bacteria in monoculture 24 9 2 X*=5.70 x*=28.86 =167
(22.8) (100)V | (39)V p=0017 | p=0003 | p=0.196
Bacteria + mollicutes 12 25 19 x> =8.42 x*=14.38 =136
(11.4) 278)V | (37.3)V | p=0.004 p<0.001 p=0.243
Mollicutes in monoculture 43 43 24 X2 =0.64 X2 =0.52 X2 =0.002
(41.0) (47.8) (47.0) p=0422 | p=0470 | p=0.964
Bacteria and mollicutes 26 13 6 =322 X?=3.56 x2=0.20
not detected (24.8) (14.4) (11.8) p=0.072 p =0.059 p=0.654

V — p<0.05 comparing to patients with mild AUP
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A probable increase in the level of MPO was
established in patients with moderate severity of
AUP compared to the mild course of AUP. The
level of lactoferrin was lower than in control in
patients of groups 2 and 3, even the median for
LF in patients of group 2 reached a significant
difference from this indicator in group 1.

Another protein with antibacterial action, ly-
sozyme, had a significantly increased level in re-
gard to the control in patients with severe AUP
(by 5.3 times), in patients with mild and mod-

erate courses, only a tendency to increase of its
level was detected. The median for lysozyme in
patients of group 3 was probably increased (by
3.0 times) compared to group 1.

The median for the activation indicator of
the complement system (C3) in all groups had
no significant difference compared to the con-
trol, but the interquartile range in patients with
a severe course of the inflammatory process was
wider, which indicates an increase in the number
of patients with high values of the indicator.

Table 4. Levels of humoral factors of local immunity in washings from the vagina of patients depending on the

clinical course of AUP (n=121)

Levels of humoral factors (Me / 25% — 75%)
Indicator Healthy women Patients with AUP
(per 1 mg of protein) (n=15)
Group 1 Group 2 Group 3
(n=50) (n=47) (n=24)

MPO, mcg 1.7 1.02* 6.10* N 6.15*

0.88 —3.50 0.28 —3.80 3.37 —8.97 2.50 — 11.60
LE, mcg 10.7 12.9 71N 8.3

6.48 — 12.10 6.4 —27.5 2.8 —144 51—24.0
Lysozyme, mcg 0.86 1.52 2.04 457*N

0.44 — 1.72 0.56 — 0.24 1.70 — 5.45 3.97 —5.22
hBD-2, mcg 0.201 0.198 0.330 0.052

0.10 — 0.47 0.03 — 0.64 0.18 —0.47 0.02 —0.38
C3, mcg 0.29 0.41 0.28 0.52

0.19 — 0.40 0.11 — 0.67 0.12 — 0.60 0.12—1.18
sIgA, mcg 20.4 37.8% 36.1 44.4

11.2 —27.7 21.8 —89.8 11.3 —89.4 13.0 — 86.5
SC, mcg 19.0 21.4 15.8 16.9

13.0 —26.5 6.9 — 355 8.0 —28.6 6.8 —33.1
IgA, mcg 34.0 109.0 * 67.0* 91.0*

26.3 —40.5 50.0 — 200.0 28.0 — 176.1 29.0 — 275.1
IgM, mcg 3.25 10.2* 7.8 6.4

2.20 — 4.60 49 —155 1.8 —11.7 3.6 —11.5
IgG, mcg 53.9 213.8% 134.6* N 157.1*

371 —77.2 121.2 — 483.6 70.0 — 307.0 96.2 — 300.0
TNF- a, pg 33.8 46.9 59.2 110.3

233 —174.7 24.5—105.0 19.5 —161.4 14.6 — 266.2

*statistically significant differences compared to the group of healthy women; N — for patients with mild AUP
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Immunoglobulins of the IgA class, especially
its secretory form — sIgA, are of crucial impor-
tance in providing local immunity of the vagi-
nal mucosa. A significantly increased level of
sIgA (by 1.8 times) relative to the control value
was recorded only in patients with mild AUP.
A slightly wider interquartile range of sIgA val-
ues was observed in patients of the other two
groups. The median and interquartile range for
the secretory component in vaginal washings of
patients with different AUP varied within the
control range, which should be considered in-
sufficient to protect against infection in condi-
tions of genital tract infection.

A significantly increased level of IgA and
IgG in all groups of patients with different VCC
compared to the indicators of the control group
was noted. In patients with a mild course of the
disease, the highest median values for immu-
noglobulins A, M, and G were found (by 3.2,
3.1, and 4.0 times relative to control values).
A significant difference was also documented
for the level of IgG between patients in groups
1 and 2.

In response to infection and the development
of the inflammatory process, cytokines are syn-
thesized locally, in particular TNF-a. During the
study of vaginal washings in patients with AUP, a
tendency to increase in the level of TNF-a com-
paring to the control index was recorded, to a
greater extent in patients with severe AUP (by
3.3 times compared to the control).

Discussion. The causative agents of chronic
inflammatory diseases of the female reproduc-
tive tract are aerobic-anaerobic associations, in-
cluding causative agents of sexually transmitted
infections and opportunistic pathogenic repre-
sentatives of the normal microflora of the va-
gina [19, 20]. Therefore, changes in the vaginal
microbiocenosis with an increase in the number
of potential pathogens are one of the risk fac-
tors for the occurrence of the female reproduc-
tive tract diseases [21, 22]. On the other hand,
acute and chronic inflammatory processes of
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the pelvic organs, taking into account their in-
fluence on the hormonal and immune status of
the body, can lead to disturbances in the com-
position of the normal vaginal microflora [23].
In addition, the anti-infective resistance of the
vaginal biotope is mainly determined by factors
of local immunity [24, 25].

On the basis of the conducted research, it can
be stated that in patients with acute pyelone-
phritis amid CPID, changes in the humoral fac-
tors of local immunity were observed, and their
severity was correlated with the taxonomic af-
filiation of the pathogen and the clinical course
of the disease.

Dysbacteriosis increases the number of
pathogens, potentially triggering the secretion
of antimicrobial peptides. A number of authors
have emphasized the importance of antimicro-
bial peptides as an indispensable component in
the control of infectious and inflammatory pro-
cesses [26-28].

Thus, the most significant increase in the levels
of such bactericidal peptides as myeloperoxidase
and lysozyme was observed in examined pa-
tients with a severe course of the disease, which
indicates a significant degree of inflammation in
conditions of massive infection. A probable in-
crease in MPO levels was found in patients with
the moderate course compared to the mild AUP.
Myeloperoxidase forms a more powerful bacte-
ricidal system together with lactoferrin, since the
mutually reinforcing effect of the MPO system
and lactoferrin has been proven. The observed
increase in MPO levels in patients with severe
and moderate severity of AUP should be consid-
ered a compensatory reaction due to the fact that
lactoferrin levels in severe and moderate sever-
ity of the disease were lower than in the control,
which is insufficient in case of genital tract infec-
tion. Even the median value for LF in patients
of group 2 reached a significant difference from
this indicator in group 1.

Antimicrobial peptides are the first line of de-
fence of mucous membranes against pathogenic
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bacteria, so an excess of antimicrobial peptides
in the epithelial microenvironment is associ-
ated with inflammation and its severity [29]. It
is known that lysozyme exhibits synergism with
defensins, positively charged amino acids bound
electrostatically to the cytoplasmic membranes
of pathogens [30]. B-Defensins play an impor-
tant role in protecting female genital tract from
pathogenic bacteria and fungi. The synthesis of
the latter occurs in mucosal epithelial cells when
they are stimulated by lipopolysaccharides of the
microbial cell wall [31, 32]. The study proved
that the levels of B-defensin-2 in patients of dif-
ferent groups were within the reference values,
but in patients with the severe clinical course, the
lowest levels were detected. This fact may be due
to the presence of «atypical» pathogens — mol-
licutes, which lack a cell wall and have only a cell
membrane. Mollicutes prevailed in microbial as-
sociations in patients with severe AUP. In addi-
tion, complement activation was subsidiarily ob-
served due to an increase in the C3-component
of complement in many patients of this group.

There are known studies that have shown that
the main carrier of specific antiviral and anti-
bacterial activity of secretions is secretory IgA,
which inhibits the adhesion of microorganisms
and their toxins on the surface of the mucosal
epithelium [20]. Antibodies of this class prevent
the occurrence of pathological processes on the
mucous membrane without causing its trauma,
since the interaction of sIgA-antibody with an-
tigen, unlike antibodies of 1gG and IgM classes,
does not cause activation of the complement
system [21, 22].

The conducted study verified that the level of
secretory immunoglobulin A is insufficient to
protect the genital tract from infection; only in
patients with a mild course of the disease it is
significantly different from the norm. The levels
of immunoglobulins of other classes (A, M, G)
were elevated in patients of all groups, which
can be considered another criterion of the in-
flammatory process that occurred in the geni-
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tal tract in patients with acute pyelonephritis
amid CPID.

It is known that TNF-a in the inflammatory
center increases the cytotoxicity of macrophages
and monocytes [24]. The pattern of the inflam-
matory response of the examined patients is
complemented by the tendency to an increase
in the level of this proinflammatory cytokine
in vaginal washings from all groups of patients
with the highest value in women with severe
AUP. This fact should be explained by the insuf-
ficient level of B-defensin-2 in patients of group
3, which creates conditions for the development
of an inflammatory reaction.

Thus, the state of the immunological reactivity
of the macroorganism determines how success-
fully the effector links of humoral and cellular
immunity will resist pathogenic and opportunis-
tic pathogenic microorganisms and allow it to
overcome the barriers of its immunobiological
protection, the ability to colonize and persist in
the body for a long time [33].

Evaluating the results of the study of the spe-
cies spectrum of causative agents of the inflam-
matory process of the kidneys and genital tracts
in women with acute uncomplicated pyelone-
phritis, and the proven superiority of mollicutes
in the studied biomaterial, we consider it appro-
priate to cite an example of our experimental
studies on rabbits concerning the pathogenicity
of ureaplasmas by modelling ureaplasmosis of
the kidneys and uterus. Thus, during surgery,
animals were injected into the urethra (group
I) and the right uterine horn (group II) with a
suspension of ureaplasmas (Ureaplasma par-
vum) isolated from the urine and scrapings of
the cervical canal of patients with AUP (0.5 mL
at a concentration of 10° colony-forming units/
mL). After 30 days, the animals were removed
from the experiment. During the study of bio-
material (kidneys and uterus), ureaplasmas
were isolated, and morphologically, regardless
of which organ the ureaplasmas were injected
into, changes were recorded that were charac-
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terized by increased blood vessel filling, hemor-
rhages, swelling, lymphoid cell infiltration of the
stroma, and dystrophic changes, necrosis, epi-
thelial exfoliation [34, 35].

So far, we have established the tropism of Ure-
aplasma spp. to the mucous membranes of both
the urinary and genital tracts. The obtained ex-
perimental results for modeling the inflamma-
tory processes in the kidneys and uterus give a
reason to assess the role of mollicutes as caus-
ative agents of the inflammatory process inthe
kidneys and genitals with their corresponding
pathomorphosis.

The obtained results of microbiological and
immunological studies of biological material
from female genital tract collected before the
start of antibacterial therapy in patients with
acute uncomplicated pyelonephritis proved the
need for a mandatory examination by a gyne-
cologist to ascertain concomitant chronic pelvic
inflammatory diseases and establish infection
with mollicutes to provide relevant etiotropic
treatment. The above is the basis for adding the
management protocols of patients with acute
uncomplicated pyelonephritis [36].

Conclusions. It has been proven that the ma-
jority of patients with acute uncomplicated py-
elonephritis (85.6% of cases) had concomitant
chronic pelvic inflammatory diseases (colpitis,
salpingitis, cervix erosion).

In patients with acute uncomplicated pyelo-
nephritis, the course severity probably correlates
with infection of the genital tract by mollicutes,
mainly in association with classical bacteria.
Classical bacteria were more often identified in
vaginal washings of patients with different vari-
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INTOPYHIEHHA MIKPOBIOTHM TA MYKO3AJIbHOTO IMYHITETY
CTATEBUX IIJIAXIB YV JKIHOK PEITPOAYKTMBHOTIO BIKY 3 PI3HVM KJITHIYHVM
INEPEBITOM I'OCTPOI'O HEYCKJIAJHEHOT O ITIEIOHEDOPUTY

JocrmimpKkeHHs MPUCBAYEHO BUBYEHHIO iMYHO-MiKp0oOio/IOriYHMX mapajeneil cTaTeBUX LUIAXIB y XKIHOK, XBOPUX
Ha rocTpuit HeyckinagHenuit mienonedpur (FHIT) i3 cynyTHiMM XpoHIYHMMM 3anaJbHMMU XBOpOOaMy OpraHis
masoro Tasa. Kpim etioTponHoi aHTH6aKTepiaIbHOI Tepailil, KOpeKIiisa cTaHy MyKO3alIbHOIO iIMyHITeTy CTaTeBUX
HUIAXIB Ma€e BUpilllajibHe 3HAYEHH /IS JIIKYBAHHS 3aXBOPIOBAHHS Ta IPO(IIAKTUKY iT0ro penuanBis. MeTa po-
60T — gocnifguTy iHIKOBAHICTh Ta CTAH MICLEBOTO iIMyHITeTy CTaTeBMX LULIXIiB y XiHOK, xBopux Ha ['HII 3
pisHuM KniHiyHMM mepebiroM. MeTopu. O6’eKTOM JOCTIKeHH Oyiu 246 XiHOK PerpOfyKTUBHOTO BiKY, XBOPUX
Ha ['HII, sikux posnopinumu 3a BapianTamu kiainigHoro nepe6iry I'HIL: rpyna 1— nerkmit (n=105), rpyma 2 — 1o-
MmipHuit (n=90) Ta rpyma 3— Baxkuit (n=51). 3ickpi6xu cI130B0I 0OONTOHKM IlepPBiKaJIbHOTO KaHATy Ta 3MUBU
3 HiXBY Ofep>KyBa/IM IIijfj 4ac rocmiTanisauii XBopoi o I04aTKy aHTMMIiKpoOHOI Tepamii. KinbkicTb 36ygHMKIB
BU3HAYaJIV NIJIIXOM ITOCiBY 6i0/10ridHOro Marepiary Ha TBepAi IIOKUBHI cepefoBuila. InenTudikamnio BUgieHNX
6akrepilt mpoBopyu 3a Bergey’s. OgHovacHo Bu3Havanu MonikyTiB (Ureaplasma spp., Mycoplasma hominis) xyinb-
Typa/ibHO-(QepMEHTATVBHIM METOLOM 3a JJOIIOMOTOI0 TeCT-CUCTEM Ta IUIAXOM NOTiMepa3HO-/IaHIIOrOBOI peax-
nii. /1 iMyHOTOTiYHMX TOCTiIPKeHb BMKOPUCTOBYBA/IM 3MUBH 3 IiXBM Bif 121 XBopoi >XiHKNU. BusHavyanm piBHi
Mienonepokcuaasu, aisonumy, b-gedensuny-2 mogunn, imyHormobyninis M, A, G, cekpetoproro IgA, maxto-
¢depuny, C3-KOMIIOHEHTa KOMIIZIEMEHTY, CEKPETOPHOTO KOMIIOHEHTa, (haKTopa HEeKpo3y IyXIMH-a. PepepeHTHY
TpyImy cktaj 23 KIiHiYHO 370poBi XiHKu. BukopucroByBay makeT nporpam Statistica 12.0 gt Windows, gocto-
BipHOIO BBaXkaymy pisHuio 3 p < 0.05. PeaynpraTn. ¥ 6inbmocti xsopux Ha I'HIT (85.6% Bunazkis) criocrepiramu
CYIYTHI XpOHiYHI 3aIa/IbHi XBOpOoOY OpraHiB Majoro Tasy (KO/IbIIT, Ca/IbIIHTiT, eposisa mmitku Matkn). Knaciyni
6akTepii JacTilme BM3HAYaNMM y 3MMBAX i3 IiXBYM XBOPUX YCiX TPYT, TOAI AK MOMIKYTH — Yy 3icKpibkax cmm30Boi
06OIOHKY 1jepBiKaTbHOTO KaHaJy, IpYU LbOMY YaCTOTa iX BUABJIEHHA 36inbmy13a}1ac;1 31 3pOCTaHHAM Ba)KKOCTI
nepe6iry IHII. AHasi3 HOKasHMKIB MiCI[eBOTO IMYHITeTy BISHAUMB HOPYIIEHHS MyKO3a/IbHOTO IMYHITETY CTaTe-
BUX LIISAXIB Y BUIIAAL 36inbleHHs piBHIB Mienonepoxcupasn, IgA, IgG BigHOCHO pedepenTHux 3HadeHb. Hait-
6ipLIi PiBHI /I30LMMY Ta Mi€TONepOKCHUa3N BIUSHAYEHO ¥ XBOPUX 3a Baxkkoro nepebiry I'HIT (BizmosigHo B 5.3
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Ta 3.6 pasin), a BMicTy iMyHorno6yniHiB A, M, G — y HalieHTOK i3 1erkum nepe6irom 3axBoproBaHHA (BifIIOBifHO
B 3.2, 3.1 Ta 4.0 pasu). CriocTepirany spocTaHHsA piBHA PpaKTOpa HEKPO3y IMYX/INH-A ¥ BCIX XBOPUX, X0OUa Y XKOJHIIT
rpymi He Oy/I0 BUSIB/IEHO JOCTOBIPHMX BiIMIHHOCTEN Bifj KOHTPOIIO, ajle Y XBOPUX 3 BAXKUM Hepebirom mieno-
Hedputy 3adikcoBaHO HailbiNbllle 3HAYEHHA MefiaHW. Y TPYIi XBOPUX 3 BaXXKMUM KIiHiyHuM nepebirom 'HII
BU3HAYEHO HalIMEHIIy MefiiaHy i 3-medeHsuHy-2, 0 YHeMOXXINBIIOE npurHideHHaA cuntesy OHII-a i, Takum
YMHOM, CIIPUYMHAE HiTPUMKY 3aIlaIbHOro npouecy. Bucnosku. JloBeneno, o y iHok, xpopux Ha ['HII , Bax-
KiCTb Iepebiry 3aXBOpIOBaHHsI, BIPOTiTHO, KOPEIIIOE 3 iH(IiKyBaHHIM CTATEBNX LULIXIB MOTIKYTaMI, IIEPEBaXKHO B
acomianii 3 KTacMYHMMY GaKTepiAMI, Ta i3 CTyleHeM MOpPyIlIeHb MyKO3a/IbHOrO iMyHiTeTy. Ofep>xaHi pe3ynbraTn
MiKp0o6io/IoriYHOro Ta iMyHOIOII4HOTO JOCTiKeHb biooriuHoro Marepiaiy, 3i6paHoro 10 MOYaTKy aHTMOAKTe-
pianpHol Tepamii y xBopux Ha ['HII, goBenu HeoO6XifHiCTh 060B’I3KOBOTO OIMIARY TiHEKOJIOTOM J/Is1 KOHCTATalii
CYNYTHIX XpOHIYHMX 3aIlaJIbHUX XBOPOO OpraHiB Majioro Tasy Ta BCTAHOB/IEHH: iH(IiKyBaHHA MOMIKyTaMM s
3aCTOCYBaHHS Bi[IIOBiZHOTO €TiOTPOIHOrO MiKyBaHHA. BuljesasHaueHe € IifICTaBOIO /i JOIOBHEHH: [0 IIPO-
TOKO/iB BefieHH: xBopyx Ha ['HII mabopaTopHOro o6cTesXeHH i TiKyBaHHS.

Kntouogi cnosa: zocmpuii neycknadnenuti nienoHedpum, XpoHiuHi 3ananvHi X60pobu opeanie manozo masy,
Mikpobionoeiuna 0iaeHOCMUKA, MONIKY MU, MICUEBULL IMYHimMem cmamesux wsxis.
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