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CORRELLATIONS BETWEEN EXPRESSION NLRP3-
INFLAMMASOME AND GYNECOLOGICAL PATHOLOGY IN WOMEN
WITH ENDOMETRIOSIS ASSOCIATED INFERTILITY

KOPEJALIA MIZK EKCITPECIEIO NLRP3-IHOJIACACOMOIO TA
I'HEKOJOI'TYHOIO ITATOJIOTI'TIEI0 ¥ XKIHOK 3 EHIOMETPIO30M,
ACOINIMOBAHMUM I3 BE3IJILAAAM

Pe3tome. MeToro Hammoro gociimpkeHHs O0yno BuBunTH ekcripecito NLRP3-indramMacomu Ta neski moka3HUKA
B KPOBI JKIHOK 3 €HJIOMETPi03-aCcOI[iHOBaHUM OC3ILIIISIM 32 JIOTIOMOTOI0 JOMTOMIXKHUX PENPOAYKTUBHUX TEX-
HOJIOTiH 13 BKITIOUEHHSM PO0iOTHKA.

Marepianu i MeToAu. 3 METOI0 MOCTiKeHHS o0cTexkeHo 30 Oe3mniqauX kiHOK. KOHTponsHY TpyIy cKita-
nr 10 XiHOK 3 TpyOHMM O€3TUTIIIAM YHACITIIOK 3aIMalbHOTO IIPOIeCy B aHaMHE31, Y IKUX Y Pe3yIbTaTi KOMII-
JIEKCHOTO KJIiHIKO-TAOOPaTOPHOTO OOCTEKEHHS IHIIMX 3aXBOPIOBAaHb HE BUSBJIICHO, 1 32 CTAHOM 37I0POB’S iX
MOXXHA TIPUPIBHATH JI0 MpaKkTU4HO 370poBuX. JKiHku (BikoM Bij 21 10 42 pokiB, cepeaHiit Bik — 29,75 po-
KiB), sIKi He mpHiiManu npodioTuk. OCHOBHY Tpymy ckianu 20 >KiHOK i3 30BHIIIHIM T€HITaJbHUM €HIO0ME-
TPi030M, SIKi OyJIH BKITIOUEHI 10 TOTIOMIXKHHUX PENpPOAYKTUBHHX TeXHOJorii. [lamieHTH ocHOBHOI rpynu npu-
imanu npobiotuk mo 1 tabmetui 2 pa3u Ha 100y 3 BMicToM Jakrobakrepiit 10x10° Lactobacillus mpotsirom
1 micALs B KOMIUIEKCHiH MiAroToBUi (JiKyBaHHI) JO JOMOMDKHUX PEHPOAYKTUBHHUX TexHONOTIH. [TokazHUKH
excripecii NLRP3-inpnamacomMn Bu3Ha4damuch 10 Ta Michs npuilomy npenapary. JlocmimkeHHS MPOBOAMIH
B ByKkoBHHCBKOMY Aep)kaBHOMY MeIUYHOMY yHiBepcuTeTi Ta LleHTpi penponykruBHOi Menununau. Yactora
MIEPBUHHOTO Oe3IuTiaAs Oyaa JOCTOBIPHO BHIIOK y MAIliEHTIB OCHOBHOI rpynu. [l aHamizy ekcripecii rena
NLRP3-iadamacomu Ta Bu3HadeHHS BimHOCHOI HOpMoBaHOi ekcrpecii MPHK NLRP3-indiaamacomu BrKo-
PHCTOBYBAJIHM TIOJIiMEpa3Hy JIAHITFOTOBY PEaKIIiio 31 3BOPOTHOIO TpaHCKpHIIIiero B peanbHOMY daci (RT-PCR).
O0’€eKTOM TSI MOJIEKYIIIPHO-TEHETHYHUX HocimkeHs MetomoM 3T-ITJIP Oyma dpakiiiss MOHOHYKJI€apiB, BU-
IIEHUX 13 HUTFHOI KPOB1 XBOPUX HA €HIIOMETPIO3.

3HaveHHs p (pI3HMIS JOCTOBIPHOCTI) BU3Haua M 3a Tabnuiero Crerofenta-dimepa. BigMiHHOCTI MiX KOH-
TPACTHUMU CEPEIHIMU BBaXaJIUCs 3Hauynumu rpu p <0,05.

Pesynwratu Ta o0roBopenHs. [IpoaHaiizyBaBIM pe3yabTaTH HAIIUX JOCHTIIKEHb, BCTAHOBWIIU, 1[0 B OCHOBHIN
rpymi ekcrpecist NLRP3-indmnamacomu cknanana 24,43, mo 1ocToBipHO BHIIIE HiX micis npenapary (0,70 Bin-
noBiHO). Y KoHTpOuBHi rpymi excripecis NLRP3-indmnamacomu cranosuna 0,54.

Excnpecist NLRP-3 indiamacomu 3pocia y mamieHTiB Ao npenapaty Ouibll HiX Y 34 pa3u MOpiBHAHO 3 MaLli-
€HTaMH TIiCJIA TIperapary BillOBiIHO.

BucaoBku. O1xe, Iicis 3acTocyBaHHS MPOOIOTHKA Pi3KO 3HIKYEThCS MifBUINeHuI piBeHb NLRP3-indnamacomu, mo
CBITUUTP TIPO e(PEeKTUBHICTH 1 MOXKITHBICTh BUKOPUCTAHHS B TIPOTPaMi TiITOTOBKH JOMOMDKHHAX PETIPOAYKTHBHIX
TEXHOJOT1H.

Kuro4oBi ciioBa: eHIOMETPio3, JOTIOMIKHI PEIIPOAYKTHBHI TEXHOJIOTI1, iH(pIaMacoma.

Endometriosis is one of the most urgent problems  but also for practicing doctors. According to statistics,
in modern gynecology. Since this disease is observed endometriosis affects more than 10 % of women of
in almost every third woman and there is a tendency to  reproductive age, which is about 176 million women
increase the frequency of cases, endometriosis remains  worldwide. Endometriosis is a common gynecological
a «subject» of special interest not only for scientists, disease. About 10 % to 15 % of women of childbearing
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age exhibit endometriosis, and about 30 % of infertile
women are affected by this disease. Many recent
studies have suggested that immune factors play
important roles in its pathogenesis. Hypothyroidism,
susceptibility to vaginal candidiasis, auto-immune
diseases, fibromyalgia, chronic fatigue syndrome,
headaches, arthralgias and myalgias, asthma and
allergies are more common comorbidities in women
with endometriosis than in women without it [1].
The pathogenesis and mechanisms leading to
the development of infertility continue to be studied
worldwide. The same pathogenetic mechanisms that lead
to the development of infertility in endometriosis can be
the reason for unsuccessful attempts in IVF programs.
Treatment of endometriosis associated with
infertility is a serious problem, because currently
existing methods, which are based on surgical removal
of endometriosis foci followed by the appointment of
hormonal drugs, do not always demonstrate sufficient
effectiveness. The success of the most effective
approach — surgical treatment, to a certain extent,
depends on the form and stage of the disease, the
degree of infiltration of ectopias into the underlying
tissue of the peritoneum and scar-dystrophic changes
that accompany this disease during its development [2].
But the immunopathogenetic mechanisms
of the development of endometriosis, the ways
of drug influence on the clinical manifestations
of endometriosis-associated infertility, and the
improvement of the effectiveness of IVF methods
through pathogenetically justified and optimized
preparation are still not sufficiently studied [3, 4].
The possibility that effector pathways of
inflammasome activation may be involved in the
pathogenesis of endometriosis is discussed. It is possible
that inflammation can lead to progressive destruction of
tissues, which initiates the development of a chronic
disease. IL-1B is a key cytokine involved in the regulation
of adhesion and proliferation of endometrial cells [5, 6].
The article [7] presents the results of the study
of the influence of lactobacilli on the morphology
of endometriosis foci in an experimental model of
endometriosis. It was established that after treatment with
lactobacilli in the tissue of endometriosis foci, a complex
of changes is observed, which indicate the development
of significant pathological processes and their destruction.

OpuczinanvHi 00cnidHceHHA

The aim of our study was to examine the
expression NLRP3-inflammasome and compare
with some indices in the blood of women with
endometriosis-associated infertility using assisted
reproductive technologies.

Material and methods. We examined 30 women
who were divided into the following groups: control
group consisted of 10 women with tubal infertility due to
an inflammatory process in the anamnesis, in whom, as
aresult of a complex clinical and laboratory examination,
no other diseases were detected and in terms of their health
they could be equated with practically healthy women
(age from 21 to 42 years, the average age was 29.75 years)
and who did not take probiotic. The main group consists
from 20 women with external genital endometriosis were
included in assisted reproductive technologies. Patients
from main group took probiotic 1 tablet twice a day
with 10x10° Lactobacillus during 1 month in complex
preparation (treatment) before assisted reproductive
technologies. The indices of NLRP3-inflammasome
determined before and after preparation. The study was
performed in Bukovinian State Medical University and
Centre of Reproductive Medicine.

To analyze the expression of the NLPP3-
inflammasome gene and determine the relative nor-
malized expression of mMRNA NLPP3-inflammasome,
we used the polymerase chain reaction with reverse
transcription in real time (RT-PCR). The object for
molecular genetic studies by the RT-PCR method was
the fraction of mononuclear cells isolated from the
whole blood of patients with endometriosis.

Comparison of the two groups for a quantitative
variable following a normal distribution, under the
condition of equality of variances, was performed
using Student’s t-test.

ROC analysis was used to assess the diagnostic
performance of quantitative variables in predicting
a categorical outcome. The optimal cut-off value of
the quantitative variable at was estimated using the
Youden’s J statistic.

Results and discussion. The mean age
of women in control group (who did not take
probiotic —29.75+7.09 years) and in main group (who
took probiotic) 30.65+2.04 (p>0,05).

We performed analysis of infertility, degree
conditioning on group (Tab. 1).

Table 1
Analysis of infertility, degree conditioning on group
. . Group
Variable Categories control endometriosis P
infertility, degree . : 28:8; 2 ((2755, 60)) 0.045*

* — differences are statistically significant (p <0.05)
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According to the presented table, when
comparing of infertility, degree, statistically significant
differences were revealed depending on group (p =
0.045) (applied method: Fisher s exact test).

Odds of 2 were 7.000 times less in endometriosis
group than in control group, the relative difference in
odds was statistically significant (OR = 0.143; 95 %
CI: 0.026-0.774) (Fig. 1).

Analysis of infertility, duration was performed
conditioning on group (Tab. 2).

When comparing of infertility, duration
depending on group no statistically significant
differences were revealed (p = 0.193) (applied
method: Students t-test) (Fig. 2).

Analysis of spikes was performed conditioning
on group (Tab. 3).
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Figure 1. Analysis of infertility, degree conditioning on group

Table 2
Analysis of infertility, duration conditioning on group
. . infertility, duration
Variable Categories M=SD 95 % CI I p
rou control 6+2 5-7 10 0.193
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Figure 2. Analysis of infertility, duration conditioning on group
Table 3
Analysis of spikes conditioning on group
. . Group
Variable Categories control endometriosis P
. no 0(0.0) 15 (75.0) "
spikes ves 10 (100.0) 5(25.0) < 0.001

* — differences are statistically significant (p <0.05)
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Statistically significant differences were revealed
when comparing of spikes depending on group
(p<0.001) (applied method: Fisher’s exact test)
(Fig. 3).

Analysis of leiomyoma was performed
conditioning on group (Tab. 4)

When comparing of leiomyoma depending on
group there were no statistically significant differences
(p =0.657) (applied method: Fisher’s exact test).

Odds of yes were 1.714 times less in endometriosis
group than in control group, the relative difference in

odds was not statistically significant (OR = 0.583; 95 %
CI: 0.102-3.325) (Fig. 4).

Analysis of the NLRP3 before-after dynamics
depending on group was performed.

Statistically significant differences were revealed
when comparing the variable at the NLRP3 level before
treatment period. (p < 0.001) (applied method: Fisher’s
exact test). The analysis performed showed that there
were statistically significant differences when comparing
the variable at the NLRP3 level after treatment period.
(p=0.003) (applied method: Pearson’s chi-square test).
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Figure 3. Analysis of spikes conditioning on group
Table 4
Analysis of leiomyoma conditioning on group
. . Group
Variable Categories control endometriosis P
. no 7(70.0) 16 (80.0)
leiomyoma ves 3(30.0) 4(20.0) 0.657
100.0-
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&
§ leiomyoma
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Figure 4. Analysis of leiomyoma conditioning on group
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The analysis didn’t show statistically significant
changes in the endometriosis group (p = 0.157)
(applied method: Wilcoxon test).

Endometriosis is one of the global problems
of modern gynecology facing scientists. This is the
most common disease in women, associated with the
impossibility of realizing the reproductive function
and a decrease in the quality of life of such patients.
Endometriosis is estimated to occur in approximately
1 in 10 women of reproductive age in the general
patient population and is diagnosed in 40-50 % of
women with infertility and 70-90 % of women with
chronic pelvic pain [8].

Despite the increasing number of scientific and
clinical studies on various aspects of endometriosis,
a significant number of questions regarding the
diagnosis, frequency of occurrence, characteristics of
the course and therapy remain controversial, and the
cost of treatment is equal to the cost of treating Crohn’s
disease, type 2 diabetes and rheumatoid arthritis [9].

Thus, endometriosis is a disease that in the
21st century does not have a single point of view
regarding its root cause and etiological factors.
Severe clinical symptoms, the impossibility of fully
using non-invasive diagnostic methods in determining
the problem and the lack of complex treatment that
would ensure the absence of relapse after a course
of treatment force scientists and doctors to deepen
their knowledge and look for methods of solving the
problems of this pathology [10].

The mechanisms involved in activating the
NLRP3-inflammasome remain unclear. Possible
processes include changes in intracellular calcium
concentration [11], lysosomal damage [12],
mitochondrial damage [13], potassium ion efflux [14] and
reactive oxygen species (ROS) production [15]. The main
function of this inflammasome is to initiate assembly
of the inflammatory complex, and adaptor protein of
the inflammasome to connect upstream NLRP3 and
downstream caspase-1. When the NLRP3-inflammasome
becomes over-activated, it induces pyroptosis by
generating excessive inflammatory factors and
participates in the development of certain diseases.

Endometriosis is a common gynecological
disease. About 10 % to 15 % of women of childbearing
age exhibit endometriosis, and about 30 % of infertile
women are affected by this disease [16, 17]. Many
recent studies have suggested that immune factors play
important roles in its pathogenesis. Hypothyroidism,

susceptibility to vaginal candidiasis, autoimmune
diseases, fibromyalgia, chronic fatigue syndrome,
headaches, arthralgias and myalgias, asthma and
allergies are more common comorbidities in women
with endometriosis than in women without it.
Therefore, a possible link between endometriosis and
autoimmunity has been suggested [18]. Peritoneal
fluid samples from women with endometriosis
show defectively activated macrophages and natural
killer (NK) cells, which alter the recognition and
clearance of endometrial cells. Macrophages secrete
different products such as growth factors, enzymes,
prostaglandins, and cytokines that stimulate the
adhesion of endometrial tissue to mesothelial cells,
promoting the invasion of extracellular matrix creating
islands of endometrial cells where they can proliferate
[19]. Previous studies have shown that inflammation is
an important pathophysiological basis for endometriosis
[20]. The intraabdominal inflammatory environment
and immune abnormalities are closely related to
ectopic endometrial hyperplasia. Inflammation is
a response from living tissues to infection or damage.
Bullon ef al. [18] proposed that abnormal activation of
inflammasome is closely related to the occurrence of
endometriosis. As an important inflammatory mediator
in inflammatory responses, the NLRP3-inflammasome
is an important component of inflammasomes
[21]. The same study also explored whether the
NLRP3- inflammasome acts in the pathogenesis of
endometriosis by establishing an endometriosis model:
when the NLRP3 level was reduced, the production of
inflammatory cytokines was inhibited [19, 22].

But till many researches didn’t completely
found mechanisms of pathogenesis, noninvasive
methods of diagnostics and understanding how
possible suppressed NLRP3-inflammasome due
to use probiotics. We study the determination of
NLRP3-inflammasome level in infertile women before
and after preparation with probiotics to assistant
reproductive technologies.

Study of the effect of lactobacilli on the tissue
of endometriotic lesions in experimental models of
endometriosis. Were found that after treatment with
lactobacilli in the tissue of endometriotic lesions were
observed range of changes that indicate significant
development of pathological processes and destruction
of endometriotic lesions [7].

The level of NLRP3-inflammasome is shown in
Table 5.

Table 5
The level of Nlrp3-inflammasome
Groups of women under studies n Expression of NLRP3-inflammasome level p
Endometriosis 20 24,43 <0,05
Control 10 0,54 <0,05
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Reduction level of expression NLRP3-inflam-
masome in patients of control group was marked by
the fact that such patients practically healthy women.

After analyzing data presented in Table 6, we can
see that the main group (women with endometriosis)

consisted of patients who had our proposed
preparation for assistant reproductive technologies
with the inclusion of probiotics and control group
who had been prepared for assistant reproductive
technologies without inclusion probiotic.

Table 6
The level of Nlrp3-inflammasome before and after preparation
Group Expression of NLRP-3 inflammasome level p
Before preparation (treatment) After preparation (treatment)
Endometriosis 24.43 0.70 <0.05
Control 0.54 - -
p <0.05 -

After analyzing data presented in Table 6, we can
see that the main group (women with endometriosis)
consisted of patients who had our proposed
preparation for assistant reproductive technologies
with the inclusion of probiotics and control group
who had been prepared for assistant reproductive
technologies without inclusion probiotic.

In main group expression of NLRP3-
inflammasome was 24.43, which is significantly higher
than after preparation (0,70 accordingly). In control
group expression of NLRP3-inflammasome was 0.54.

Expression of NLRP3-inflammasome increased
in patients before preparation more than 34 times
compare with patients after preparation accordingly.

Consequently, after using probiotic, the increased
level of NLRP3-inflammasome sharply decreases,
indicating the effectiveness and the possibility of use
in the program for assisted reproductive technologies
preparation.

Conclusion. The very high expression of m-
RNA NLRP3-inflammasome depicts that pathogenesis
of endometriosis closely related with inflammation.

Using of probiotic in complex preparation
before assisted reproductive technologies
significantly improve well-being of patients and
sharply reduce expression of m-RNA NLRP-3
inflammasome. We recommend our preparation with
probiotic in practice.
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CORRELLATIONS BETWEEN EXPRESSION NLRP3-INFLAMMASOME

AND GYNECOLOGICAL PATHOLOGY IN WOMEN WITH ENDOMETRIOSIS
ASSOCIATED INFERTILITY

Abstract. The aim of our study was to examine the expression NLRP3-inflammasome and some indices in
the blood of women with endometriosis-associated infertility using assisted reproductive technologies with
included probiotic.

Material and methods: For the purpose of the research we examined 30 infertile women. Control group
consisted of 10 women with tubal infertility due to an inflammatory process in the anamnesis, in whom,
as a result of a complex clinical and laboratory examination, no other diseases were detected and in terms
of their health they could be equated with practically healthy women (age from 21 to 42 years, the average
age was 29.75 years) and who did not take probiotic. The main group consists from 20 women with external
genital endometriosis were included in assisted reproductive technologies. Patients from main group took
probiotic 1 tablet twice a day with 10x10° Lactobacillus during 1 month in complex preparation (treatment)
before assisted reproductive technologies. The indices of NLRP3-inflammasome determined before and after
preparation. The study was performed in Bukovinian State Medical University and Centre of Reproductive
Medicine. The primary infertility incidence was significantly higher in patients from main group. To analyze
the expression of the NLPP3-inflammasome gene and determine the relative normalized expression of mRNA
NLPP3-inflammasome, we used the polymerase chain reaction with reverse transcription in real time (RT-
PCR). The object for molecular genetic studies by the RT-PCR method was the fraction of mononuclear cells
isolated from the whole blood of patients with endometriosis.
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The value of p (authenticity difference) was determined by Student’s table-Fischer. Differences between
contrasting averages were considered significant at p <0.05.

Results and discussion: Analyzed the results of our research stated that in main group expression of
NLRP3-inflammasome was 24.43, which is significantly higher than after preparation (0,70 accordingly). In
control group expression of NLRP-3-inflammasome was 0.54.

Expression of NLRP3-inflammasome increased in patients before preparation more than 34 times compare
with patients after preparation accordingly.

Conclusions. Consequently, after using probiotic, the increased level of NLRP3-inflammasome sharply
decreases, indicating the effectiveness and the possibility of use in the program for assisted reproductive
technologies preparation.

Key words: endometriosis, assisted reproductive technologies, inflammasome.
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