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Currently the study of the role of peripheral nervous system in control of inflammation in endometriosis and
its involvement in the development of the chronic pain syndrome in this pathology is of relevance. The pur-
pose of this work was to assess the reciprocal location of sympathetic and parasympathetic nerve fibers with
external genital endometriosis at various stages of progression. The samples for the study were the endome-
trial biopsies of patients of reproductive age with external genital endometriosis of I-IV stage of the disease,
with primary sterility (z = 20). The control group consisted of 3 patients (# = 5) who did not have any signs
of endometriosis. Molecular markers were visualized using the immunohistochemical method. Antibodies to
tyrosine hydroxylase (TH, 1:200, Abcam, USA) and PGP 9.5 (PGP 9.5, 1:1000, Abcam, USA) were used as
primary antibodies. Alexa Fluor 488 (1:1000, Abcam, USA) and Alexa Fluor 647 (1:1000, Abcam) were used
as secondary antibodies. The results were visualized with a confocal microscope (FluoView1000 (Olympus)).
3D shooting was used to assess the reciprocal location of the studied markers. As a result of this work, it
was found that the expression of both of studied markers was detected in all samples. The obtained data can
significantly increase the understanding of the functioning mechanisms of the neoneurogenesis processes in ec-
topic and eutopic tissue, thereby allowing an increase in the accuracy of the endometriosis diagnostic methods.
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B HacTOSImIMIT MOMEHT aKTyaJIbHO MCCIICIOBaHNE POJIU TeprdeprnIecKOi HEpBHOW CHUCTEMEI B KOHTPOJIE
BOCITAJINTEJIBHBIX ITPOILIECCOB MPU SHIOMETPUOWIHON 0OJIC3HM M €€ BOBJIICUCHME B PAa3BUTUU XPOHMYCCKOTO
00JIeBOTO CMHApPOMA MpU JaHHOU IaTosoruu. Llempio HacTosIel paboThl ObLIa OIICHKA B3aMMHOTO pacIio-
JIOXKEHUSI CUMITAaTUYECKUX M TapacUMIIaTUUECKUX HEPBHBIX BOJOKOH IPU HAPY>KHOM T'€HUTAJIBHOM SHIOME-
tpuosde (HI'D) Ha pa3nuuHbIX cTagusix nporpeccuu. OOpasuaMu sl UCCAECIOBAHUS TTOCIYXUIU OUONCUMN
SHJIOMETPUSI MAlMEHTOK, PenpoAyKTUBHOro Bo3pacta, ¢ HI'D Ha I-IV cramum 3aboneBaHMsI, UMEIOLIUX
nepsuyHoe 6ecrutonue (n = 20). I'pynmy KOHTPOJS COCTaBWIM 3 MALMEHTKU (17 = 5) HEe UMEIOLINE HUKAKUX
MPU3HAKOB 3HIOMETPHO3a. Busyanm3amust MoJIeKyIIpHBIX MapKepoB IIPOM3BOIMIIACH C TIPUMEHEHUEM UMMY-
HOTOMCTOXMMHUYECKOTO MeTona. B KadecTBe NMEpBUYHBIX aHTUTEN MCITOJB30BAINCh aHTUTENA K TUPO3IUHTHU-
npokcunase (TH, 1:200, Abcam, CIIIA) u PGP 9.5 (PGP 9.5, 1: 1000, Abcam, CIIIA). B kauecTBe BTOpHY-
HBIX aHTUTeN npuMeHsunch Alexa Fluor 488 (1 : 1000, Abcam, CIIIA) u Alexa Fluor 647 (1 : 1000, Abcam).
Busyanu3zaluus pes3yabTaToB Ipou3BoAuWiach Ha KoHpokalbHoM MuKpockone (FluoView 1000 (Olympus)).
JIJIsT OLICHKM B3aMMHOTO PACIIOIOKEHMSI MCCIACAYEeMBbIX MapKepoB IpuMeHsIcs pexknM 3D-cbemku. B pe-
3yJbTaTe IMPOBEACHHOI padOThI OBUIO YCTAHOBJICHO, UTO 3KCIPECCHs OOOMX MCCIIETyeMBIX MapKepOB BBI-
sIBJICHa BO Bcex oOpasmax. IlosrydeHHBIE mJaHHBIE MOTYT 3HAYWTEJILHO YBEIWYMTH IMTOHMMaHHE MEXaHU3MOB
GYHKIIMOHUPOBAaHUS MPOLIECCOB HEOHEHporeHe3a B KTOMUYECKON U 3YTONMMYECKOUW TKaHM, IO3BOJMB TEM
CaMbIM MOBBICUTh TOYHOCTb METOAOB IUArHOCTUKMU IHIOMETPUO3A.

KioueBble ciioBa: 3HIOMETPHO3; TUPO3MHTUIpoKcuiaaza; PGP9.5; HepBHBIe BOJIOKHA; KOH(OKAIbHAS
MUKPOCKOITHSI.

Introduction. In gynecological morbidity pat- According to the official statistics of the Ministry
terns, there is a steady increase in the proportion of Health of the Russian Federation, the num-
of patients diagnosed with endometrial disease. ber of women with endometriosis increased by
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13% from 2016 to 2017 [1]. According to federal
guidelines for the management of patients with en-
dometriosis, the disease has a number of features
that determine its development: hormonal disor-
ders, expressed primarily in a strong increase in
the local concentration of estrogen and the deve-
lopment of progesterone resistance in endometrio-
sis implants. Often inflammatory processes occur
near the endometriosis implants that in conjunc-
tion with hormonal disorders activate processes
of neoangiogenesis, leading to further growth of
ectopic tissue with possible development of pain
syndrome [2, 3]. Currently the study of the periph-
eral nervous system role in control of inflammatory
processes in endometrial disease and its involve-
ment in the development of the chronic pain syn-
drome in this pathology is of relevance. According
to modern data, neoneurogenesis processes occur
in endometriotic heterotopies, as a result of which
heterotopies are innervated by fine nerve fibers [4].
The composition of these fibers is diverse, includ-
ing sensory, sympathetic, and parasympathetic
types. Each type of fiber performs its function and
is expressed differently depending on the localiza-
tion of endometriosis [5]. One of the key tasks is
understanding of the involvement of nerve fibers
in the development of endometriotic disease and
determination of the expression of sympathetic and
parasympathetic types of fibers with different types
of endometriosis with a possibility to assess their
relations and reciprocal localization. Recently the
results were obtained using PGP 9.5 and tyrosine
hydroxylase markers to assess sympathetic and
parasympathetic nerve endings in various tissues
of the human body. At the same time, PGP 9.5
verifies the parasympathetic nerve endings, and
the tyrosine hydroxylase verifies the sympathetic
ones [6]. The purpose of this work was to assess
the reciprocal location, sympathetic and parasym-

pathetic nerve fibers with external genital endome-
triosis at various stages of progression.

Materials and methods. The samples for the
study were the endometrial biopsies of patients of
reproductive age with external genital endometriosis
of I-1IV stage of the disease, with primary sterility
(n = 20). The control group consisted of 3 patients
(n = 5) who did not have any signs of endometriosis.
Molecular markers were visualized using the immu-
nohistochemical method. Antibodies to tyrosine hy-
droxylase (TH, 1:200, Abcam, USA) and PGP 9.5
(PGP 9.5, 1:1000, Abcam, USA) were used as pri-
mary antibodies. Alexa Fluor 488 (1:1000, Abcam,
USA) and Alexa Fluor 647 (1:1000, Abcam) were
used as secondary antibodies. The results were vi-
sualized with a confocal microscope (FluoView1000
(Olympus)). 3D shooting was used to assess the
reciprocal location of the studied markers.

Results and discussion. According to the re-
sults of the experiment, 3D images of the studied
structures were constructed (Fig. 1).

As a result of this work, it was found that the
expression of both of the studied markers was de-
tected in all samples. In eutopic endometrium,
the expression was predominantly localized in the
stroma, near the endometrial glands, whereas in the
ectopic endometrium, the expression was present
in the glands themselves. It was also determined
that the visualized markers belong to sympathetic
or parasympathetic nerve endings. Thus, the pro-
posed method of verification of sympathetic and
parasympathetic fibers shows good results and can
be used for further research.

The obtained data can significantly increase
the understanding of the functioning mecha-
nisms of the neoneurogenesis processes in ectopic
and eutopic tissue, thereby allowing an increase
in the accuracy of the endometriosis diagnostic
methods.

Fig. 1. Expression of PGP 9.5 (from the left) and tyrosine hydroxylase (from the right). Number 1 indicates the stroma,
number 2 indicates the gland. Red color indicates the expression of the studied markers, blue color indicates the nuclei.
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