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ABSTRACT

Chronic salpingoophoritis (CSO) is rightfully considered the most common pathology in
practical gynecology, its frequency reaches 60-65%. CSR in 24-30% of cases causes the
development of chronic pelvic pain syndrome. The presence of CPPS often causes
pathology in both the physical and mental spheres, which leads to maladaptation in
marriage, and, accordingly, an increase in divorces, frequent temporary or even
permanent loss of ability to work, which makes it a medical and social problem.

CSO complicated with CPPS is an urgent problem in gynecology. We decided to study
the pathogenetic factors of CSO and CPPS based on changes in cytokines and substance

P(SP).
Keywords: Chronic salpingoophoritis, chronic pelvic pain syndrome,
cytokines, substance P.
Chronic salpingoophoritis (CSO) problem. CPPS is characterized by a protracted

(adnexitis) is rightfully considered the most
common pathology in practical gynecology, its
frequency reaches 60-65%. The duration of
treatment for this pathology in many cases is
comparable to the duration of the patient’s
fertility. According to WHO, about 70% of
patients with CSO receive therapy at least twice
annually, but 40% of them are dissatisfied with
its effectiveness.

CSO has an extremely negative effect on the
reproductive function of patients, especially
when the effectiveness of therapy is low. CSO in
24-30% of cases causes the development of
chronic pelvic pain syndrome (CPPS), in 1-5% of
cases it leads to ectopic pregnancy, while about
40% of patients with CSO suffer from infertility
[29] .

The presence of CPPS often causes pathology
in both the physical and mental spheres, which
leads to maladaptation in marriage, and,
accordingly, an increase in divorces, frequent
temporary or even permanent loss of ability to
work, which makes it a medical and social

and often recurrent course, often accompanied
by CPPS, adhesions, infertility, the development
of purulent processes in the pelvis - pyosalpinx,
pyovar, tubo-ovarian abscesses[33] .

CSU complicated with CPPS is an urgent
problem in gynecology. We decided to study the
pathogenetic factors of chronic CSO and CPPS
based on changes in cytokines and substance
P(SP)[32, 36].

Cytokines are mainly simple proteins or
glycoproteins with a molecular weight of up to
30 kDa; only some cytokines are oligomers with
high molecular weight. Cytokine production is
regulated by various inducers at the level of
transcription  or  translation.  Cytokine
production is transient and their range of action
is usually short (typical action is autocrine or
paracrine, not endocrine). Cytokines realize
their effects through specific high-affinity
receptors with Kd = 109-1012 M.
Phenotypically, the action of cytokines leads to
an increase (or decrease) in the rate of cell
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proliferation, changes in cell differentiation and
the manifestation of various functions of
somatic cells. Although the range of biological
effects of different cytokines may vary, the
targets of most cytokines are hematopoietic
cells[13, 20].

The role of cytokines in the regulation of
body functions can be divided into 4 main
components:

1. Regulation of embryogenesis, formation
and development of organs, including
organs of the immune system;

2. Regulation of certain normal physiological
functions;

3. Regulation of the body’s defense reactions
at the local and systemic levels;

4. Regulation of tissue regeneration
processes.

Expression of genes for individual cytokines
occurs stage-specifically, at certain stages of
embryonic development. Stem cell factors,
transforming growth factors, TNF family
cytokines and chemokines regulate the
differentiation, immigration of various cells and
the formation of immune system organs. After
this, the synthesis of some cytokines may not
resume, while others continue to be regulated.

Cytokines have a number of common
biochemical and functional characteristics that
distinguish them from other classes of
regulatory molecules, among which the
following are considered the most important:
characteristic biochemical properties
(cytokines are proteins or polypeptides with a
molecular weight of 5 to 50 kDa), manifestation
of  biological activity in picogram
concentrations, absence of tissue, lack of tissue
and antigen specificity, pleiotropy and
interchangeability of biological action, signal
transmission through interaction with specific
cell receptors, formation of a cytokine network.
In this regard, cytokines can be isolated into a
new independent regulatory system that exists
along with the nervous and endocrine
maintenance systems[20].

Methods for determining the concentration
of cytokines are carried out using

immunochemical methods. Immunochemical
methods are extremely diverse and are
represented by the following types of methods
for quantitative determination of the
concentration of soluble cytokines in various
biological fluids. Enzyme-linked
immunosorbent assay in various modifications
of ELISA (Enzyme linked Immuno sorbent Assay
ELISA) [13, 20]

Enzyme-linked immunosorbent assay in
various modifications of ELISA (Enzyme linked
Immuno sorbent Assay ELISA).

Radioimmunoassay (RIA). The sensitivity of
the method is quite high, but in recent years
radioimmunological methods have been used
increasingly rare and are being replaced by
ELISA to avoid work with isotopes and avoid the
use of expensive radioactivity counters.

Multiplex immunoassay (MIA), which allows
using monoclonal antibodies to simultaneously
determine up to 100 proteins using fluorescent
and other labels, including using technology of
microparticles or microbeads coated with
antibodies, as well as microchips (Bioplex,
Multiplex analysis, Biochip Array Technology).

In this option, several cytokines are
analyzed using one biochip at the same time,
which significantly saves time and reagents, but
the cost of equipment for carrying out such an
analysis is still too high.

Cytofluorimetric methods for analyzing the
expression of cell surface molecules (membrane
forms of cytokines and cytokine receptors) and
determining cytokines in the cytoplasm of cells.

Cytokines play a key role in the regulation of
innate immunity. Cytokines are no less
important in the formation and development of
specific immune reactions, primarily associated
with the regulation of proliferation and
differentiation of T and B lymphocytes. Now
there is no doubt about the division of the T-
lymphocyte population into 2 fundamentally
different classes: T-helpers and cytotoxic T-
lymphocytes. Thanks to further studies of the
functions of antigen-activated helper T-
lymphocytes, it became clear that this
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population of cells is also heterogeneous and
can be divided into subclasses according to
functional activity[20].

The cytokine balance and its disturbances
during the development and course of CSO have
not been fully studied, but it is reliably known
that the protective functions of pro-
inflammatory cytokines are stronger locally, i.e.
at the point of application - at the site of
inflammation, but an increase in their overall
secretion is not identical to an increase in local
efficiency [7].

The main component of the fight against
etiological microbial factors of chronic
salpingoophoritis (CSO) is generally recognized
as the T-cell component of the immune
response, the coordinators of which are
cytokines that regulate the strength and
effectiveness of the immune reaction, which
determines the course and strength of
inflammation [1].

Cytokines program the regulatory and
effector functionality of immune cells. Normally,
a balance is maintained with pro- and anti-
inflammatory  cytokines [15]. Infectious
inflammation stimulates a local increase in their
secretion, limiting inflammation and leveling
existing damage [5].Healthy immunity does not
allow inflammatory mediators to be secreted in
any quantities, regulating both their secretion
and utilization, which determines the adequacy
of the body’s response to infectious agents [12,
13].

The degree of lymphopenia, a decrease in
T-lymphocytes (CD3), T-helper cells (CD4),
immunoregulatory index (CD4/CD8), B-
lymphocytes, an imbalance of antibody
formation and nonspecific protection varies
greatly depending on the severity of CSO and the
duration of the disease, and also changes in and
beyond exacerbation of pathology [9, 11, 21,].

Hypersecretion and generalization of
proinflammatory  cytokines causes the
formation of dysfunction of various organs and
systems [17].

Exacerbations of CSO introduce an
imbalance in the population of lymphocytes,
increasing the number of B-lymphocytes,
increasing the concentration of IgA, M, G,

reducing the activity of T-lymphocytes in the
blood serum [3, 4]. Women with infertility due
to CSO are characterized by a significant
suppression of the secretion of CD3+, CD4+ and
CD8+, as well as their ratios, as well as CD19+
and CD22+, as well as natural killer cells -
CD57+ [6].

The basis of the immune pathogenesis of
CSO are inflammatory mediators produced by
the body as a response to factors of microbial
aggression [14,18].
In case of CSO, the levels of IL-1P, IL-6 and TNF-
a significantly increase (p<0.001) relative to
healthy women, and the anti-inflammatory IL-4
significantly =~ decreases  (p<0.05).  Pro-
inflammatory cytokines in CSO are significantly
higher than normal, anti-inflammatory
cytokines are significantly lower, i.e. an
imbalance of cytokine status was stated [16,
248-251]. The maximum concentration of IL-6
was found during exacerbation of CSO [6].

Substance P is a neuropeptide from the
tachykinin family. Also called substance P. SP
(substance P) is secreted by cells and neurons of
various organs and systems of the body. In the
digestive  system, SP is present in
enterochromaffin-like cells of the stomach and
neurons of the duodenum, as well as, to a lesser
extent, in the proximal jejunum, esophagus and
colon. SP is similar in structure and properties
to neurokinin A and consists of 11 amino acid
residues:  Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-
Gly-Leu-Met. SP has a very wide spectrum of
biological activity. In the digestive system, SP
stimulates the motility of the esophagus,
stomach, small and large intestines, and the
mechanical and electrical activity of the
digestive tract. SP stimulates pancreatic and
salivary gland secretions. Inhibits the secretion
of bile and somatostatin. SP also has a
vasodilating effect, affects blood pressure,
increases capillary permeability, promotes
degranulation of mast cells, is a chemoattractant
for leukocytes, activates the synthesis and
release of inflammatory mediators, causes
contraction of smooth muscles, has a
secretogenic effect, stimulates release of
prolactin.
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SP was also detected in the cell bodies and
processes of the Auerbach and Meissner
intramural nerve plexuses of the intestine, cells
of the mucous membrane of the pyloric part of
the stomach and colon, as well as in endocrine
cells and neuroepithelial bodies of the lungs,
hypothalamus and substantia nigra (L.M.
Pichugina et al.2022.).

SP is a protein with a wide spectrum of
activity that directly and indirectly regulates the
course of inflammation and the vascular bed. SP
directly affects the growth and differentiation of
endothelial cells, enhancing angiogenesis,
dilating the vascular bed and increasing
capillary permeability, which enhances the
reaction of post-capillary venules responsible
for the adhesion of lymphocytes and flow into
the inflammatory focus [28]. SP increases the
expression of endothelial cell adhesion IcAM-1
and VcAM-1, which increases the influx of
lymphocytes and eosinophils into the
inflammation site, the secretion of superoxide
by eosinophils, the recruitment of natural killer
cells and the enhancement of their cytotoxic
effect [26].

The indirect effect of SP is the activation of mast
cells, eosinophils, macrophages, and
lymphocytes. SP promotes an increase in the
secretion of: “IL-1, -2, -4, -6, -10, -12,
leukotrienes, prostaglandins, histamine, FHO-a,
nerve growth factor (NGF)” [22, 24]. IL-1 and
FHO-a  determine  the  secretion  of
neuropeptides from sensory nerves, increasing
the concentration of SP [27]. SP ycunuaet
cleAywliue  3BeHbSl:  «HHAYLUPOBAHHYIO
aHTUT€HaMH, MUTOreHaM U WJU T-KJIeTOYHbIM
penentopoMm nposudepanuo T-1MMPOLUTOB U
yYBEJIUYHBAET nposudepanuio
KepaTUHOLMTOB,prbOp0o6IaCTOB U
3H/I0TeJIMAJNbHBbIX KJIETOK, CO3peBaHue U POCT
bGYHKIMOHANBHOCTH  JIEHAPUTHBIX  KJIETOK»

[25].

Thus, SP, produced by sensory nerve
endings, is a primary inflammatory mediator,
enhancing the secretion and functionality of
kinins and prostaglandins, serotonin and
histamine, activating T cells and the secretion of
interleukins, enhancing vascular reactions [25].

And the sensory nerve endings themselves
demonstrate an increase in activity under the
influence of inflammatory mediators, which
ultimately develops into a kind of vicious circle,
increasing the strength and volume of the
source of inflammation [34].

The purpose of this work is to study the
characteristics of changes in cytokines and SP in
the blood in women with chronic urinary
syndrome with and without CPPS and to
determine the connection of these changes with
the manifestations of pain in these patients. To
achieve the goal of our work, we have set
ourselves the following tasks:

1. Determination of cytokines and SP in the
blood serum of patients with CSO with and
without CPPS before and after treatment.

2. Determination of the relationship between
changes in cytokines and SP in the blood serum
of women with exacerbations of CSO with and
without CPPS.

Based on literature data, ., that SP is: “a
neurotransmitter of noncholinergic nerves and
a major mediator of neurogenic inflammation,
causing pain, mucosal edema and mucus
hypersecretion” [27, 36]. An increase in the
serum level of substance P is interrelated with
the activity of the pathology and the severity of
inflammation [22, 35].

Material and research methods.

During the period 2018-2022. We examined
136 women of reproductive age 21-35 years old
(the average age of the examined patients was
27.8+2.89 CSO with and without CPPS who
applied to the gynecological department.

In the main group (MG) we included 54
patients with CSO with and without CPPS in the
anamnesis lasting 5-10 years with disturbances
of the biocenosis of the female body; MG aged
from 21 to 35 years, the average age was
28.2+1.34 years.

The comparison group (ComG) included
52 women with a history of CSO lasting up to 10
years with CPPS without disruption of the
biocenosis of the female body, aged from 23 to
35 years, the average age was 28.8+1.17 years.

The control group (ConG) consisted of 30
women with CSO lasting up to 5 years without a
history of CPPS, aged from 23 to 35 years, the
average age was 28.6+1.25 years.
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During a comprehensive examination of
patients with CSO, attention was paid to
complaints and an active history of the disease
was collected in detail, laboratory, general
clinical and instrumental examination methods
were carried out. We especially carefully and
actively collected the women’s life history and
obstetric-gynecological history, paying special
attention to the time of onset, the dynamics of
changes and the nature of clinical complaints
and symptoms of CSO. We noted all diseases (in
the prepubertal and pubertal periods) in the
history of each patient, focusing on
inflammatory and non-inflammatory
pathologies of the genitals.

The patients were examined in
accordance with international
recommendations. All stages of the clinical
examination of patients were carried out in
accordance with the rules and regulations of
gynecological diagnostics, and the clinical

course of CSO was assessed according to
gradations of the severity of CPPS.

In clinical symptoms, all (100%) patients
with CSO had pain in the lower abdomen,
moderate aching pain in 71.70%, acute severe
pain in 28.30%. Fever was detected in 71.70%
of women, of which 54.72% had low-grade
fever. The pain in these patients was not
associated with menstruation. The peculiarities
of exacerbations of CSO among our patients led
us to the idea of identifying and separating
variants of the course of exacerbation of CSO
and studying them separately, so of all the
women studied, 55.21% of women had SM - a
bright current exacerbation, and 47.49% - ATO
- a slow exacerbation

To determine the nature of CPPS in our
patients with CSO, especially with HTO CSO, we
examined the serum concentration of SP - Table
1.

Table 1.
Serum levels of SP in patients of the study groups (M+m).
Group Type CP concentration, pg/ml
exacerbation
SM(n=26) 249,17+15,46
MG (n=54) | OTA(n=28) 2219,34+66,98
Average 1069,42+61,97
ComG SM(n=23) 241,75+13,08
(n=52) OTA(n=29) 2103,28+65,45
Average 1052,36%+60,18
SM(n=22) 134,65+5,47
Cong (n=30) | OTA(n=8) 187,82+10,08
Average 161,41+7,04
Norm 130,5+5,05

In the subgroups of OTA CSO of the studied
groups, a large concentration of SP is explained
by the presence of pain, which correlates with
the literature data, as well as vasodilation and
edema [31]. The concentration of SP is
associated with the severity of pain, but not the
severity of inflammation [23].

On the one hand, SP is a
neurotransmitter, on the other, an
inflammatory mediator. SP is considered as a
mediator of afferent innervation of immune
system organs [27].

To determine the concentration of SP at which
pain does not depend on inflammation, but is
neurogenic, we used the CRO analysis. This
parameter had the maximum area under the SP
curve (0.933+0.0197) (p<0.0001). The study of
the relationship between sensitivity and
specificity of SP made it possible to determine a
certain point of informativeness of the level of
serum SP, above which pain is predominantly
neurogenic in nature - 1997.98 pg/ml (rounded
2000 pg/ml). At this point, the sensitivity of the
technique reached 98.16% with a specificity of
88.12%.
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In patients with OH and ComG with SP
levels <2000 pg/ml, we found a moderate direct
correlation between the concentration of SP and
the severity of exacerbation (r=0.479; p=0.001),
so moderate pain (SP<2000 pg/ml)
corresponded to the severity inflammation
during exacerbation of chronic vomiting.

Severe pain in patients MG and ComG
with SP >2000 pg/ml was characterized by a
very weak positive relation ship between SP
concentration and severity infla memation
(r=0.0078; p=0.911), i.e. atypical pain with SP
22000 pg/ml is not associated with the severity
of inflammation during exacerbation of CSO.
The addition of a neurogenic component during

exacerbations of CSO is expressed by sharp
acute pain, which led to pronounced CPPS even
with minor clinical symptoms of exacerbation of
CSO.

We hypothesized that the difference in the
severity of pain and symptoms of exacerbation
of CSO in our patients may be various changes in
the immune status of the women studied.

Analysis of the serum cytokine profile in
patients with SM and OTA demonstrated no
differences in pro-inflammatory IL-1 and anti-
inflammatory IL-4 with normal ConG values
(p>0.05).

Table 2.
Serum concentrations of TNFa, IL-1(, IL-6, IL-4 in patients with exacerbation of CSO (pg/ml).
Tsitokini MG (n=54) ComG (n=52) ConG (n=30)
®HO«a 4,62+0,46"" 4,22+0,71* 2,07+0,38
IL-1 1,92+0,75" 1,62+0,39 1,06+0,53
IL-6 4,04+0,41"" 4,41+0,51** 2,16+0,35
IL-4 2,14+0,32 1,98+0,31 1,46+0,19

Note: * - statistically significant difference from the ConG indicators at p<0.05; ** - at p<0.001." -
statistically significant difference between the MG and ComG indicators at p<0.05; ** - at p<0.001.

The serum concentration of proinflammatory
cytokines TNFa and IL-6 in patients with CPPS
CSO was found to be two times higher than the
reference values (p<0.001) and in patients with
CPPS CSO (p<0.001), which proves an increase
in serum levels of proinflammatory cytokines in
severe and prolonged inflammation in
exacerbation of CSO.

During HTO CSO, serum levels of TNFa and IL-6
did not have significant differences with the
ConG indicators (p>0.05), which proves the
suppression of the response to inflammation.
Most likely, the increase in spontaneous
production of cytokines in vitro during HTO CSO
characterizes the activation of immune-
competent cells, but the lack of increase in the
serum level of cytokines occurs due to
prolonged low-intensity stimulation of the
immune system and an increase in the
consumption of cytokines by the cells of the

concentration of IL-4 was found to be two times
lower relative to those below the ConG
(p<0.05); spontaneous concentration of TNFa is
two times higher than the results of ConG
(p<0.05), which indicates an excess of the level
of pro-inflammatory cytokines over anti-
inflammatory cytokines. The levels of I[L-13 and
IL-6 were statistically insignificantly lower
compared to the ConG (p>0.05).

Compared to the indicators of patients with HTO
CSO, the spontaneous concentrations of all the
cytokines we studied in HTO CSO were lower, so
the levels of TNFa and IL-6 were twofold, IL-13
and IL-4 were 2.5 times lower (p<0.05)( table
3).

Presumably, this characterizes the inhibition of
the functional activity and reserves of
immunocompetent cells in these patients, since
they have practically used up their physiological
potential, which suggests the idea of studying

macroorganism[13]. their reserve potential.
In SM CSO in both groups, the results were
multidirectional - the spontaneous
Table 3.
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Spontaneous levels of TNFq, IL-1f3, IL-6, IL-4 in vitro in patients with exacerbation of chronic
obstructive syndrome (pg/ml)

Tsitokine MG (n=54) ComG (n=52) ConG (n=30)
FNO«a 269,214£54,27**~ 123,66+16,23* 56,76+2,37
IL-18 22,13+4,64*" 9,79+3,00 10,56+4,41
IL-6 100,74+9,16**"" 52,10+3,98 65,14+6,32
IL-4 14,42+1,38*" 5,68+1,71* 11,83+0,37

Note: * - statistically significant difference from
statistically significant difference between the MG and ComG indicators at p<0.05; ** - at p<0.001

Having

analyzed the clinical symptoms of

the ConG indicators at p<0.05; **

- at p<0.001." -

the cells of the macroorganism against the

exacerbations of chronic toxicity with the
obtained immunological parameters, we stated
that exacerbation of chronic toxicity in the
gastrointestinal tract had more severe
inflammation, which caused a decrease in
induced concentrations of IL-1f - twofold, IL-6 -
one and a half times (p<0.05) with a clear
tendency to decrease in IL-4 (p>0.05). This is
due to the Ilimits of the reserves of
immunocompetent cells due to the massive
production of inflammatory mediators and the
acceleration of the consumption of cytokines by

background of prolonged low-intensity
stimulation of immunocompetent cells by CSO.
When comparing the results of a study of
patients with HTO CSO in the MG and ComG, we
found a one and a half-fold decrease in the
induced concentration of IL-1f3 (p<0.05) against
the background of a constant content of IL-6, IL-
4 and TNFa in comparison with the ConG, which
is characteristic of some the remainder of the
reserves of cells that secrete them and a weak
response to inflammation (Table 4).

Table 4.
In vitro-induced levels of TNFq, IL-1(3, IL-6, [L-4 in patients with exacerbation of chronic obstructive
syndrome (pg/ml- u.u.)

Tsitokini MG (n=54) ComG(n=52) ConG (n=30)

®HOa 2571,46+29,73 2541,00+33,97 2319,90+7,93

IL-1f3 207,50+11,96* 188,14+22,21** 330,67+31,17

IL-6 398,93+27,64" 280,24+33,14* 416,64+8,66

IL-4 28,04+6,66 20,42+5,59 27,11+1,26

Note: * - statistically significant difference from the ComG indicators at p<0.05; ** - at p<0.001." -

statistically significant difference between the MG and ComG indicators at p<0.05.

Calculation of the index of stimulation of
cells secreting proinflammatory cytokines
TNFa, IL-1B, IL-6 in patients of both groups
revealed its inhibition relative to ConG. The
stimulation index (SI) of TNFa in the ConG was
0.99+0.005 wu.u.,, while in the MG it was
0.92+0.04 u.u. (p<0.001), and in ComG -
0.96+0.03 u.u. (p>0.05). IL-1B SI in MG was
0.92+0.03 u.u. (p<0.05), in ComG - 0.93+0.04
u.u. (p>0.05), and in the ConG - 0.95+0.03 u.u.
The index of IL-6 in the MG was 0.74+0.06 u.u.
(p<0.001), in ComG - 0.83%0.05 u.u. (p<0.05), in
the ConG - 0.94+0.04 u.u.

Thus, in the studied patients with CSO, IS was
found to be significantly lower compared to the
ConG, but in the ConG we recorded a less

significant decrease. Most likely, this
characterizes an increase in the reactivity of
immunocompetent cells, which in general will
have a beneficial effect on counteracting
inflammation, but indicates its long duration
and predicts the prolongation of active CSO
therapy.

The difference in the IS of IL-4 was also
important, so in case of nuclear therapy it was
recorded 2.2 times less in comparison with the
ConG - 0.32#0.08 u.u. (p<0.001) versus
0.57+0.04 u.u. In patients with HTO, the MVR
was found to be significantly greater compared
to the ConG (p<0.001) - 0.78+0.08 u.u,
(p<0.05). Consequently, the strong activity of
inflammation in CSO causes the inhibition of SP
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in the secretion of anti-inflammatory cytokines,
and CPPS CSO is characterized by the
preservation of cell reserves and immunity to
the secretion of anti-inflammatory IL-4.

The effectiveness of the treatment was assessed
by us based on the dynamics of serum
concentration of SP and is presented in (Table
5).

Table 5.
Dynamics of SP level before and after therapy (M+m)
Gruppy SP, nr/ma
Do lechenia MG (n=54) 1069,42+61,97
ComG (n=52) 1052,36+60,18
Cherez is 2 MG A (n=27) 986,23+52,48
weeks old MG B(n=27) 953,28+53,87
Com A (n=26) 962,34+58,33
ComB(n=26) 926,89+51,38
Cherez 3 MG A (n=27) 654,32+36,48*#
leaves MG B(n=27) 516,37+46,39*#
ComGA (n=26) | 412,38+36,61*#
ComGB(n=26) 381,52+32,15*#

Note: * - the difference is statistically significant relative to its subgroup at the P<0.05 level, # - the

difference is statistically significant relative to another

subgroup at the P<0.05 level.

As follows from the presented data, SP concentrations after treatment decreased in both
subgroups, this was especially clearly stated 3 months after treatment (P<0.05). We recorded a greater
tendency towards normalization in the B subgroups, and in ComG B it was maximally manifested.

Based on these data, we can make a preliminary conclusion about the better effect of complex
therapy on the body of the studied patients, which confirms its greater effectiveness.

In the studied patients with CSO, we assessed the dynamics of spontaneous and induced in vitro

serum levels of the following laboratory parameters: T
Table 6

NFa, IL-18, IL-6, IL-4.

Dynamics of serum levels of pro-inflammatory cytokines in the studied patients with CSR in the

dynamics of observ.

ation (M+m)

Gruppy ®HO«a IL-18 IL-6 IL-4
ConG (n=30) 2,07+0,38 1,06+0,53 2,16+0,35 1,46+0,19
Do lechenia MG (n=54) 4,62+0,46* 1,92+0,75 4,04+0,41* | 2,14+0,32
ConG (n=52) | 4,22+0,71* 1,62+0,39 4,41+0,51* | 1,98+0,31
Cherez is 2 Ol A (n=27) 3,86%0,52 1,83+0,68 3,82+0,53 1,98+0,66
weeks old MG B(n=27) 3,77+0,41 1,69+0,71 3,79+0,47 1,93+0,61
ConG A (n=26) | 3,49+0,48 1,56+0,41 3,51+0,58 1,74+0,43
ConG(n=26) 3,26%0,51 1,37+0,32 3,29+0,57 1,69+0,42
Cherez 3 MG A (n=27) 3,13+0,53 1,54+0,67 3,08+0,54 1,74+0,54
leaves MG B(n=27) 2,98+0,56 1,46+0,59 2,94+0,52 1,64+0,53
ConG A (n=26) | 2,51+0,42 1,40+0,31 2,48+0,45 1,56%0,31
ConG B(n=26) | 2,18+0,43 1,19+0,29 2,26+0,39 1,49+0,29

Note: * - statistically significant difference from the ConG indicators at p<0.05;
# - statistically significant difference between MG and ComG indicators at p<0.05

According to the results of this study, a slight
decrease in the immune response following a
surge in immune activity allows us to predict the
leveling of pathogens, however, the duration of

inflammation requires repeated courses of
complex treatment.

At the same time, it is worth noting a better
normalization of the levels of pro-inflammatory
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cytokines in patients of the B subgroups,
especially HS B group.

Conclusion

The results of a comprehensive clinical-
anamnestic and laboratory-instrumental study
of the etiopathogenetic mechanisms of the
formation and persistence of CSO that we
analyzed will enable the world community to
study this medical and social problem of global
scale in more detail and in depth.

It should be understood that the course of CSO
is determined by genital and extragenital
pathology, colonization resistance of the
mucous membrane of the vagina and genital
cervix, as well as the characteristics of the
microbiocenosis of the reproductive tract, and
the hyperproduction of substance P by its
secreting immunocompetent cells. Increases in
serum SP levels are associated with the activity
of pathology and the severity of inflammation.
The addition of a neurogenic component during
exacerbations of CSO is expressed by sharp
acute pain, which led to pronounced CPPS even
with minor clinical symptoms of exacerbation of
CSO(36).

In CSO, the study of serum levels of cytokines
does not make it possible to fully and
comprehensively study cellular immunity,
which is due to the short half-life of cytokines.
An increase in spontaneous production of
cytokines in vitro during HTO CSO characterizes
the activation of immune-competent cells, but
the absence of an increase in the serum level of
cytokines occurs due to prolonged low-intensity
stimulation of the immune system and an
increase in the consumption of cytokines by the
cells of the macroorganism.

Having analyzed the clinical symptoms of
exacerbations of chronic toxicity with the
obtained immunological and indicators, we
stated that the exacerbation of chronic toxicity
in the gastrointestinal tract had more severe
inflammation, which led to a decrease in the
induced concentrations of IL-1f - twofold, IL-6 -
one and a half times (p<0.05) with a clear trend
to a decrease in IL-4 (p>0.05). This is due to the
limits of the reserves of immunocompetent cells
due to the massive production of inflammatory
mediators SP and the acceleration of the
consumption of cytokines by the cells of the

macroorganism against the background of
prolonged low-intensity  stimulation of
immunocompetent cells by CSO.

When comparing the results of a study of
patients with HTO CSO in the MG and ComG, we
found a one and a half-fold decrease in the
induced concentration of IL-1f3 (p<0.05) against
the background of a constant content of IL-6, IL-
4 and TNFa in comparison with the ConG, which
is characteristic of some the remainder of the
reserves of cells that secrete them and a weak
response to inflammation.

Thus, in the studied patients with CSO, IS was
found to be significantly lower compared to the
ConG, but in the ConG we recorded a less
significant decrease.

Most likely, this characterizes an
increase in the reactivity of immunocompetent
cells, which in general will have a beneficial
effect on counteracting inflammation, but
indicates its long duration and predicts the
prolongation of active CSO therapy.

The strong activity of inflammation in
CSO causes inhibition of the ability to secrete
anti-inflammatory cytokines, and a sluggish
exacerbation of CSO is characterized by the
preservation of immune cell reserves for the
secretion of anti-inflammatory IL-4. The results
of determining the levels of SP in the blood
plasma in groups of patients with CSO indicated
the existence of a close relationship between the
levels of these neuropeptides, cytokines and
pain in the uterine appendages. This, in our
opinion, serves as indirect confirmation of the
theory of vein-specific inflammation that occurs
against the background of varicose vein
transformation and is accompanied by hypoxia
of the vein wall, which should be considered as
a damaging agent contributing to the formation
of neurogenic inflammation in the vein wall.
Possibly, blood stagnation causes activation of a
cascade of pathological reactions, accompanied
by activation of endothelial cells and
degranulation of mast cells. It is possible that
these processes generate an increase in the
synthesis of SP in the perivascular ganglia,
which are responsible for the development of
neurogenic inflammation and the occurrence of
CSO.
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Conclusions:

1. When studying the indicators of

cytokines and SP in the blood serum of patients
with CSO with CPPS and without CPPS, it was
found that during exacerbation of CSO with
CPPS, there is a significant increase in the
number of SP and pro-inflammatory cytokines.
2. Repeated exacerbation of CSO had more
severe inflammation, which caused a decrease
in induced concentrations of IL-1f3 - twofold, IL-
6 - one and a half times, with a clear tendency to
decrease IL-4, which indicates the limits of the
reserves of immunocompetent cells due to the
massive production of inflammatory mediators
SP and acceleration consumption of cytokines
by the cells of the macroorganism against the
background of long-term low-intensity
stimulation of immunocompetent cells with
CSO.
3. Characteristic features of the dynamics of the
pain peptide SP and cytokine status in women
with CSO were identified, which made it
possible to put forward a hypothesis about the
non-inflammatory genesis of pain in this group
of patients.
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