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Ñòàòüÿ ïîñâÿùåíà îäíîé èç àêòóàëüíûõ ïðîáëåì êëèíè÷åñêîé ãèíåêîëîãèè — òàçîâîé áîëè ïðè àäåíîìèîçå.
Öåëü èññëåäîâàíèÿ: èçó÷åíèå ìîðôîëîãè÷åñêèõ îñîáåííîñòåé íåðâíîãî àïïàðàòà ìèîìåòðèÿ ó æåíùèí ñ ñèíäðîìîì
õðîíè÷åñêîé òàçîâîé áîëè, îáóñëîâëåííîé àäåíîìèîçîì. Ìåòîäèêà. Èçó÷åíî 60 áèîïòàòîâ, ïîëó÷åííûõ ïîñëå ãèñ-
òåðýêòîìèé ó æåíùèí ñ äèôôóçíûì àäåíîìèîçîì ²²—²²² ñòåïåíè, ñîïðîâîæäàþùèìñÿ áîëåâûì ñèíäðîìîì âûðà-
æåííîé ñòåïåíè òÿæåñòè, íå ïîëó÷àâøèõ ãîðìîíàëüíóþ òåðàïèþ. Ãðóïïà ìîðôîëîãè÷åñêîãî ñðàâíåíèÿ ñîñòàâèëà
10 áèîïòàòîâ, ïîëó÷åííûõ ó æåíùèí ñ àäåíîìèîçîì, áåç áîëåâîãî ñèíäðîìà, ïðîîïåðèðîâàííûõ ïî ïîâîäó àíîìàëü-
íûõ ìàòî÷íûõ êðîâîòå÷åíèé, òàêæå íå ïîëó÷àâøèõ ãîðìîíàëüíóþ òåðàïèþ. Ó âñåõ ïàöèåíòîâ ïîëó÷åíî èíôîðìèðî-
âàííîå ñîãëàñèå íà èñïîëüçîâàíèå áèîëîãè÷åñêîãî ìàòåðèàëà â èññëåäîâàíèè. Ïîñëå ãèñòåðýêòîìèè ó÷àñòêè ñòåíîê
ìàòîê, âêëþ÷àâøèå ýíäîìåòðèé è ìèîìåòðèé ïîäâåðãàëè ñòàíäàðòíûì ãèñòîëîãè÷åñêèì ïðîöåäóðàì, ãîòîâèëè ïàðà-
ôèíîâûå ñðåçû (5 ìêì). Îáùóþ ìîðôîëîãè÷åñêóþ îöåíêó ïðîâîäèëè ïðè îêðàñêå ñðåçîâ ãåìàòîêñèëèíîì è ýîçè-
íîì. Âèçóàëèçàöèþ íåðâíûõ âîëîêîí îñóùåñòâëÿëè ïîñëå èììóíîãèñòîõèìè÷åñêîãî (ÈÃÕ) îêðàøèâàíèÿ ñ èñïîëü-
çîâàíèåì ìîíîêëîíàëüíûõ àíòèòåë (ÌÀÒ) ê áåëêàì íåéðîôèëàìåíòîâ (DAKO, Äàíèÿ) ïî èíñòðóêöèÿì ôèðìû.
Ðåçóëüòàòû. Èçó÷åíèå èííåðâàöèîííîãî àïïàðàòà ìàòêè ïðè àäåíîìèîçå ñ ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë
ê áåëêàì íåéðîôèëàìåíòîâ âûÿâèë ðàçíîîáðàçèå âîëîêîí ïî òîëùèíå, ïëîòíîñòè è èíòåíñèâíîñòè îêðàñêè. Ïëîò-
íîñòü íåðâíûõ îêîí÷àíèé, ñîïðÿæåííûõ íåïîñðåäñòâåííî ñ î÷àãàìè ýíäîìåòðèîçà, áûëà íåâåëèêà — â çîíå æåëåç
4,1 ± 0,3 íà ìì2 ñðåçà, â ñòðîìå — 9,2 ± 0,6. Òîíêèå íåðâíûå âîëîêíà âèçóàëèçèðîâàëèñü ïðåèìóùåñòâåííî â ñòðî-
ìå âîêðóã êðîâåíîñíûõ ñîñóäîâ, ñîïðîâîæäàþùèõ çîíû âðàñòàíèÿ ýêòîïè÷åñêîãî ýíäîìåòðèÿ. Ãóñòîå ñïëåòåíèå òîí-
êèõ íåðâíûõ âîëîêîí òàêæå áûëî îáíàðóæåíî â ñóáñåðîçíîì ñëîå. Ïðè÷åì, êàê â ñóáñåðîçíîì, òàê è â ïîäñëèçèñòîì
ñëîå ìèîìåòðèÿ ïðåâàëèðîâàëè ðàçâåòâëåííûå òîíêèå íåðâíûå âîëîêíà, êîëè÷åñòâî êîòîðûõ ñòàòèñòè÷åñêè çíà÷èìî
(p<0,01) ïðåâûøàëî àíàëîãè÷íûé ïîêàçàòåëü â ãðóïïå ñðàâíåíèÿ — 17,2 ± 1,4 ïðîòèâ 11,8 ± 0,9 íà ìì2. Ñðàâíåíèå
èííåðâàöèîííîãî àïïàðàòà ìàòêè ó æåíùèí êîíòðîëüíîé ãðóïïû è ó ïàöèåíòîê ñ àäåíîìèîçîì ñ áîëåâûì ñèíäðîìîì
ïîçâîëÿåò óòâåðæäàòü, ÷òî èìåííî ðàñøèðåíèå èííåðâàöèîííîãî ïîëÿ â ìèîìåòðèè ÿâëÿåòñÿ íàèáîëåå âåðîÿòíîé
ïðè÷èíîé ôîðìèðîâàíèÿ òàçîâîé áîëè ó ïàöèåíòîê ñ àäåíîìèîçîì. Âûâîäû. Ðåçóëüòàòû ïðîäåëàííîé ðàáîòû ïðî-
äåìîíñòðèðîâàëè, ÷òî îñíîâíûì ìåñòîì ëîêàëèçàöèè íåðâîâ â ìàòêå è ïîòåíöèàëüíîé ïðè÷èíîé ôîðìèðîâàíèÿ ãèïå-
ðàëãåçèè ïðè àäåíîìèîçå ÿâëÿåòñÿ ìèîìåòðèé ñ ôîðìèðîâàíèåì àíîìàëüíî èçáûòî÷íîãî èííåðâàöèîííîãî àïïàðàòà
âîêðóã î÷àãîâ ýêòîïè÷åñêîãî ýíäîìåòðèÿ, â ïåðèâàñêóëÿðíûõ ðåãèîíàõ è â ñòðîìå ìåæäó ïó÷êàìè ãëàäêèõ ìèîöèòîâ.
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Objective. To study morphological features of the myometrium neural apparatus in women with chronic pelvic pain syn-
drome associated with adenomyosis. Methods. 60 biopsy samples were studied, which were obtained from hysterectomies
for grade I—III diffuse adenomyosis associated with severe pelvic pain syndrome. These women did not receive any hor-
monal therapy. The control group included 10 biopsies obtained from women with adenomyosis who had no pelvic pain syn-
drome and underwent a surgery for abnormal uterine bleeding. These women did not receive any hormonal therapy either.
After hysterectomy, uterine wall samples including endometrium and myometrium were fixed in 10% neutral, buffered for-
malin (pH 7.4) for 24 hours. After dehydration, the material was embedded in paraffin highly purified with polymeric addi-
tives (Richard-Allan Scientific, USA) at a temperature <60°C. Overall morphological evaluation of sections was performed
with H & E staining. Imaging was performed after nerve fibers immunohistochemical (IHC) staining with monoclonal anti-
bodies (MAbs) to neurofilament proteins (DAKO, Denmark) according to the manufacturer’s instructions. Results.
Studying of the uterine innervation apparatus using monoclonal antibodies to neurofilament proteins in adenomyosis identi-
fied a variety of fiber thickness, density and color intensity. Density of nerve endings directly associated with endometriosis
foci was low; 4.1 ± 0.3 per mm2 in the glandular zone and 9.2 ± 0.6 per mm2 in the stroma. Thin nerve fibers were visual-
ized mainly in the stroma around blood vessels associated with the ectopic endometrium ingrowth zone. A dense plexus of
thin nerve fibers was also found in the subserosal layer. Furthermore, both in myometrial subserosal and submucosal layers,
ramified, thin nerve fibers predominated. The number of such fibers was significantly greater than in the comparison group
(17.2 ± 1.4 vs. 11.8 ± 0.9 per mm2, p<0.01). Comparison of the uterine innervation apparatus in women with and without
chronic pelvic pain syndrome suggested that particularly the expansion of myometrium innervation field was the most likely
cause for the development of pelvic pain in women with adenomyosis. Conclusions. The main location of uterine nerves and
a potential cause for hyperalgesia in adenomyosis is the myometrium developing abnormally excessive innervation around foci
of ectopic endometrium, perivascular areas, and the stroma between fibers of smooth myocytes.

Keywords: adenomyosis; chronic pelvic pain; pathogenesis; myometrium; neural apparatus; neurofilaments; pathological
neurogenesis.

For citation. Orazov M.R., Radzinskiy V.E., Khamoshina M.B., Nosenko E.N., Galina T.V., Dukhin A.O.,
Orazmuradov A.A., Tokaeva E.S., Barsegyan L.K., Zakirova Y.R. Pathological neurogenesis: A key step in the pathogenesis of
pelvic pain caused by adenomyosis. Pathological Physiology and Experimental Therapy, Russian journal. (Pathological Physi-
ology and Experimental Therapy, Russian Journal). 2018; 62(1): 59—64. (in Russian).
DOI: 10.25557/0031-2991.2018.01.59-64

For correspondence: Orazov Mekan Rahimberdievich, MD, Professor in the Department of obstetrics and gynecology
with course of Perinatology of the Russian University of friendship of peoples; the branch of specialization is obstetrics and
gynecology, e-mail: omekan@mail.ru

Conflict of interest. The authors declare that there is no potential conflict of interest.
Funding. The study had no sponsorship.
Received 18.05.2017

Ââåäåíèå

Õðîíè÷åñêàÿ òàçîâàÿ áîëü (ÕÒÁ) ÿâëÿåòñÿ âåäó-
ùèì êëèíè÷åñêèì ñèìïòîìîì àäåíîìèîçà. Íà ñåãîä-
íÿøíèé äåíü ñóùåñòâóåò íåñêîëüêî ãèïîòåç, îáúÿñíÿ-
þùèõ ðàçâèòèå áîëè ó æåíùèí ñ àäåíîìèîçîì. Êàê
èçâåñòíî, â âîçíèêíîâåíèè òàçîâîé áîëè ìîãóò áûòü
çàäåéñòâîâàíû íîöèöåïòèâíûå, âîñïàëèòåëüíûå è
íåéðîïàòè÷åñêèå ìåõàíèçìû, íå èñêëþ÷åíî, ÷òî âñå
3 óêàçàííûõ ìåõàíèçìà ó÷àñòâóþò â ïàòîãåíåçå ýíäî-
ìåòðèîç-àññîöèèðîâàííîé òàçîâîé áîëè [1—3]. Ñó-
ùåñòâóþò òåîðèè, îáúÿñíÿþùèå ìåõàíèçìû ðàçâèòèÿ
ÕÒÁ. Öåíòðàëüíàÿ íåðâíàÿ ñèñòåìà (ÖÍÑ) è ïåðè-
ôåðè÷åñêàÿ íåðâíàÿ ñèñòåìà (ÏÍÑ) âçàèìíî âëèÿþò
äðóã íà äðóãà. Ãîâîðÿ îá ýíäîìåòðèîçå, â ÷àñòíîñòè
îá àäåíîìèîçå, ýòî îçíà÷àåò, ÷òî ìîäóëÿöèÿ áîëè ïðè
ÕÒÁ ìîæåò áûòü îáóñëîâëåíà èëè îáîñòðåíà áîëå-
âûìè èìïóëüñàìè, ïîñòóïàþùèìè îò äðóãèõ âíóòðåí-
íèõ îðãàíîâ, ÷òî îáóñëîâëåíî íàëè÷èåì âèñöåðî-âèñ-
öåðàëüíûõ ðåôëåêñîâ [4]. Áûëî îáíàðóæåíî ñóùåñò-

âîâàíèå äèíàìè÷åñêîé âçàèìîñâÿçè ìåæäó ðàçëè÷íû-
ìè ñòèìóëàìè, ïîñòóïàþùèìè â ÖÍÑ îò íîöèöåï-
òèâíûõ íåéðîíîâ ñïèííîãî ìîçãà, ïðîõîäÿùèõ ïî äî-
ðñàëüíûì êàíàòèêàì ñïèííîãî ìîçãà è îäèíî÷íûõ
íåéðîíîâ. Ñîãëàñíî îäíîé èç òåîðèé, áîëü òàêæå âîç-
íèêàåò â ðåçóëüòàòå êîìïðåññèè íåðâîâ î÷àãàìè àäå-
íîìèîçà [5—8]. Äðóãîé êëåòî÷íûé ìåäèàòîð — ñî-
ñóäèñòî-ýíäîòåëèàëüíûé ôàêòîð ðîñòà (ÑÝÔÐ) —
ñïîñîáñòâóåò íåîàíãèîãåíåçó ñîñóäîâ, êðîâîñíàáæàþ-
ùèõ íåðâû, ïîääåðæèâàÿ, òàêèì îáðàçîì, íåâðàëü-
íûé «ñïðàóòèíã» (sprouting), óñèëèâàÿ ÕÒÁ [9—11].
Ïðåäïîëàãàåòñÿ òàêæå ðîëü ôàêòîðà ðîñòà íåðâîâ
(NGF) â çîíå ïîâðåæäåíèÿ, ïîñêîëüêó íàëè÷èå ãëó-
áîêèõ î÷àãîâ àäåíîìèîçà áûëî àññîöèèðîâàíî ñ ïîâû-
øåíèåì ýêñïðåññèè äàííîãî ôàêòîðà ðîñòà è ðàçâèòè-
åì áîëè [12]. Ïðè ýòîì NGF îòâîäÿò ðîëü íå òîëüêî
â ñòèìóëÿöèè ðîñòà íåðâîâ, íî è â ïîâûøåíèè ñåíñè-
òèâíîñòè íåðâíûõ îêîí÷àíèé, ÷òî ñîáñòâåííî è ìîæåò
âåñòè ê óñèëåíèþ îùóùåíèÿ áîëè [13—15]. Îäíàêî
ïðè ýòîì ñòîèò çàìåòèòü, ÷òî óñèëåíèå ðîñòà íåðâîâ
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íå âñåãäà ñîïðîâîæäàåòñÿ ðàçâèòèåì âûðàæåííîãî
áîëåâîãî ñèíäðîìà. Òàê, äîêàçàíî, ÷òî ýíäîìåòðèîç
ñîïðîâîæäàåòñÿ ïîÿâëåíèåì íåðâíûõ âîëîêîí â ôóíê-
öèîíàëüíîì ñëîå ýíäîìåòðèÿ, ïðåòåðïåâàþùåì åæå-
ìåñÿ÷íóþ ïåðåñòðîéêó è äåñêâàìàöèþ [16, 17]. Îä-
íàêî ïðè ýòîì íå áûëî óñòàíîâëåíî ñâÿçè ìåæäó êî-
ëè÷åñòâîì íåðâíûõ âîëîêîí è âûðàæåííîñòüþ áîëå-
âîãî ñèíäðîìà. Ïðåäïîëîæåíèå î òîì, ÷òî áîëü âîç-
íèêàåò â ðåçóëüòàòå ñäàâëåíèÿ íåðâíûõ îêîí÷àíèé
î÷àãàìè àäåíîìèîçà, áûëî îïðîâåðãíóòî â èññëåäîâà-
íèè ñ âèçóàëèçàöèé áåëêîâ íåéðîôèëàìåíòîâ, óñòàíî-
âèâøèõ, ÷òî â áîëüøèíñòâå ñëó÷àåâ íåðâû îáíàðóæè-
âàþòñÿ âíå î÷àãîâ àäåíîìèîçà. È ïðè ýòîì òàçîâàÿ
áîëü íå êîððåëèðóåò ñ êîëè÷åñòâîì íåðâíûõ ñòðóêòóð
â çîíå ýêòîïè÷åñêîãî ýíäîìåòðèÿ [18].

Êðîìå òîãî, áåç îòâåòà îñòàåòñÿ âîïðîñ, êàêèå
ñîáñòâåííî êëåòêè è ñòðóêòóðû â ñòåíêå ìàòêè ÿâëÿ-
þòñÿ ïðîäóöåíòàìè ïåðå÷èñëåííûõ ôàêòîðîâ ðîñòà,
íåéðîòðîôèíîâ è áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ.
Îòâåò íà âîïðîñ î ìåõàíèçìàõ èçìåíåíèÿ èííåðâàöè-
îííîãî àïïàðàòà ìàòêè êðîåòñÿ â àíàëèçå íåéðîòêàíå-
âûõ îòíîøåíèé.

Öåëü ðàáîòû — èçó÷åíèå èííåðâàöèîííîãî àïïà-
ðàòà è íåéðîòêàíåâûõ îòíîøåíèé â ìàòêå ïðè àäåíî-
ìèîçå, ñîïðîâîæäàþùåìñÿ ñèíäðîìîì ÕÒÁ.

Ìåòîäèêà

Èçó÷åíî 60 áèîïòàòîâ, ïîëó÷åííûõ ïîñëå ãèñòå-
ðýêòîìèé ó æåíùèí ñ äèôôóçíûì àäåíîìèîçîì
²²—²²² ñòåïåíè, ñîïðîâîæäàþùèìñÿ áîëåâûì ñèíäðî-
ìîì âûðàæåííîé ñòåïåíè òÿæåñòè, íå ïîëó÷àâøèõ
ãîðìîíàëüíóþ òåðàïèþ. Ãðóïïó ìîðôîëîãè÷åñêîãî
ñðàâíåíèÿ ñîñòàâèëè 10 áèîïòàòîâ, ïîëó÷åííûõ ïîñëå
ãèñòåðýêòîìèè ó æåíùèí ñ àäåíîìèîçîì, áåç áîëåâî-
ãî ñèíäðîìà, ïðîîïåðèðîâàííûõ ïî ïîâîäó àíîìàëü-
íûõ ìàòî÷íûõ êðîâîòå÷åíèé, òàêæå íå ïîëó÷àâøèõ
ãîðìîíàëüíóþ òåðàïèþ.

Ïîñëå ãèñòåðýêòîìèè ó÷àñòêè ñòåíîê ìàòîê, âêëþ-
÷àþùèå ýíäîìåòðèé è ìèîìåòðèé ïîäâåðãàëè ñòàí-
äàðòíûì ãèñòîëîãè÷åñêèì ïðîöåäóðàì, ãîòîâèëè ïà-
ðàôèíîâûå ñðåçû (5 ìêì). Îáùóþ ìîðôîëîãè÷åñêóþ
îöåíêó ïðîâîäèëè ïðè îêðàñêå ñðåçîâ ãåìàòîêñèëè-
íîì è ýîçèíîì. Âèçóàëèçàöèþ íåðâíûõ âîëîêîí îñó-
ùåñòâëÿëè ïîñëå èììóíîãèñòîõèìè÷åñêîãî (ÈÃÕ)
îêðàøèâàíèÿ ñ èñïîëüçîâàíèåì ìîíîêëîíàëüíûõ àí-
òèòåë (ÌÀÒ) ê áåëêàì íåéðîôèëàìåíòîâ (DAKO,
Äàíèÿ) ïî èíñòðóêöèÿì ôèðìû. Ñ öåëüþ îáúåêòèâè-
çàöèè ìîðôîëîãè÷åñêîãî èññëåäîâàíèÿ èñïîëüçîâàëè
êîìïëåêñíûé ìîðôîìåòðè÷åñêèé àíàëèç, êîòîðûé
ïðîâîäèëè ñ ïîìîùüþ ñïåöèàëüíîãî ïðîãðàììíîãî
îáåñïå÷åíèÿ ImageTool version 3.0. è ãðàôè÷åñêîãî
ðåäàêòîðà Adobe Photoshop CS4 Extended v.11.0.1.
Ñíèìêè âûïîëíåíû íà ìèêðîñêîïå Olympus BX51
ñ öèôðîâîé êàìåðîé DP70 (Olympus, ßïîíèÿ). Äëÿ

îöåíêè êîëè÷åñòâà íåðâíûõ âîëîêîí èñïîëüçîâàëè
êâàäðàòíî-óçëîâóþ òåñò-ñèñòåìó. Ñðåäíåå êîëè÷åñòâî
íåðâîâ, àññîöèèðîâàííûõ ñ î÷àãàìè àäåíîìèîçà, îöå-
íèâàëè ñëåäóþùèì îáðàçîì. Îáùåå êîëè÷åñòâî íåð-
âîâ â ïîëå çðåíèÿ ïðè óâ. 200 äåëèëè íà êîëè÷åñòâî
êâàäðàòîâ, ïîïàäàþùèõ íà ó÷àñòêè ðàñïîëîæåíèÿ ýê-
òîïè÷åñêîãî ýíäîìåòðèÿ. Àíàëîãè÷íûì ñïîñîáîì îöå-
íèâàëè ïëîòíîñòü íåðâíûõ âîëîêîí â ìèîìåòðèè ïà-
öèåíòîê ñ àäåíîìèîçîì è ëåéîìèîìîé. Ðåçóëüòàòû
ïðåäñòàâëÿëè â âèäå ñðåäíåãî àðèôìåòè÷åñêîãî êîëè-
÷åñòâà íåðâîâ íà ìèëëèìåòð ïëîùàäè ñðåçà â ýóòîïè-
÷åñêîì è ýêòîïè÷åñêîì ýíäîìåòðèè, à òàêæå â ìèî-
ìåòðèè. Ïðîöåäóðó ïîäñ÷åòà âûïîëíÿëè äâàæäû äâó-
ìÿ íåçàâèñèìûìè ýêñïåðòàìè (äâîéíîå ñëåïîå èññëå-
äîâàíèå), íåîñâåäîìëåííûìè î äèàãíîçå è êëèíè÷å-
ñêèõ õàðàêòåðèñòèêàõ ïàöèåíòîê. Óðîâåíü êîíêîðäàí-
òíîñòè ìîðôîìåòðè÷åñêèõ ðåçóëüòàòîâ, ïîëó÷åííûõ
îò íåçàâèñèìûõ ýêñïåðòîâ, ñîñòàâëÿë áîëåå 95%.
Ïëîòíîñòü íåðâíûõ âîëîêîí ïðè àäåíîìèîçå ñðàâíè-
âàëè ñ ðåçóëüòàòàìè ó ïàöèåíòîê êîíòðîëüíîé ãðóï-
ïû, èñïîëüçóÿ òåñò Ìàííà—Óèòíè. Ðàçëè÷èÿ ñ÷èòà-
ëè ñòàòèñòè÷åñêè çíà÷èìûìè ïðè p<0.05.

Ðåçóëüòàòû è îáñóæäåíèå

Èçó÷åíèå èííåðâàöèîííîãî àïïàðàòà ìàòêè ïðè
àäåíîìèîçå ñ ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë
ê áåëêàì íåéðîôèëàìåíòîâ âûÿâèëî ðàçíîîáðàçèå âî-
ëîêîí ïî òîëùèíå, ïëîòíîñòè è èíòåíñèâíîñòè îêðàñêè.
Ïðè ýòîì èñïîëüçîâàííûé èììóíîãèñòîõèìè÷åñêèé
ìàðêåð ïîçâîëèë âûäåëèòü ëèøü åäèíè÷íûå òîíêèå
íåðâíûå âîëîêíà â îáëàñòè ãðàíèöû ìåæäó ýóòîïè÷å-
ñêèì ýíäîìåòðèåì è ìèîìåòðèåì. Îòäåëüíûå òîíêèå
âîëîêíà âèçóàëèçèðîâàëèñü è âîêðóã î÷àãîâ ýêòîïè÷å-
ñêîãî ýíäîìåòðèÿ, ïðåèìóùåñòâåííî âîêðóã äîíûøåê
(êîíóñîâ ðîñòà) ìàòî÷íûõ æåëåç (ðèñ. 1).
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Ðèñ. 1. Íåðâíûå âîëîêíà âîêðóã ýíäîìåòðèîèäíûõ æåëåç â î÷àãàõ
àäåíîìèîçà. ÈÃÕ ñ ÌÀÒ ê íåéðîôèëàìåíòàì. Óâ. 400.



Ïðè ýòîì â äàííîì èññëåäîâàíèè ïëîòíîñòü íåð-
âíûõ îêîí÷àíèé, ñîïðÿæåííûõ íåïîñðåäñòâåííî ñ î÷à-
ãàìè ýíäîìåòðèîçà, áûëà íåâåëèêà — â çîíå æåëåç
4,1 ± 0,3 íà ìì2 ñðåçà, â ñòðîìå — 9,2 ± 0,6. Òîíêèå
íåðâíûå âîëîêíà âèçóàëèçèðîâàëèñü ïðåèìóùåñòâåííî
â ñòðîìå âîêðóã êðîâåíîñíûõ ñîñóäîâ, ñîïðîâîæäàþ-
ùèõ çîíû âðàñòàíèÿ ýêòîïè÷åñêîãî ýíäîìåòðèÿ. Ïðÿ-
ìàÿ èííåðâàöèÿ î÷àãîâ ýêòîïè÷åñêîãî ðîñòà ýíäîìåò-
ðèÿ ñåíñîðíûìè è ñèìïàòè÷åñêèìè íåðâàìè áûëà ïîêà-
çàíà íà ìîäåëè ó êðûñ [4] è îáíàðóæåíà â î÷àãàõ ýí-
äîìåòðèîçà ó æåíùèí [3]. Ñ îäíîé ñòîðîíû, ôàêò ïðÿ-
ìîé èííåðâàöèè î÷àãîâ ýíäîìåòðèîçà ÿâëÿåòñÿ îñíîâîé
êîíöåïöèè, îáúÿñíÿþùåé ñâÿçü ìåæäó ñêîðîñòüþ ïðî-
ãðåññèðîâàíèÿ ýíäîìåòðèîçà è áîëüþ [3]. Â åå îñíîâå
ëåæèò ïîñòóëàò î òîì, ÷òî ðîñò íåðâíûõ âîëîêîí àññî-
öèèðîâàí ñ NGF, ïîâûøàþùèì ñåíñèòèâíîñòü ÷óâñò-
âèòåëüíûõ íåðâîâ [8]. Îäíàêî, ñóäÿ ïî ðåçóëüòàòàì,
ïîëó÷åííûì â äàííîì èññëåäîâàíèè, áîëåå òèïè÷íîé
ÿâëÿåòñÿ àññîöèàöèÿ íåðâíûõ âîëîêîí ñ ñîñóäàìè
ñòðîìû. Ýòî ñîãëàñóåòñÿ ñ èçâåñòíûìè çàêîíîìåðíî-
ñòÿìè èííåðâàöèè ìàòêè, ñåíñîðíûå è âåãåòàòèâíûå
íåðâû êîòîðîé àññîöèèðîâàíû ñ ñîñóäàìè. Ñ äðóãîé
ñòîðîíû, äàííûé ðåçóëüòàò ìîæåò îòðàæàòü ðîëü ñîñó-
äîâ è àíãèîãåíåçà â óâåëè÷åíèè ïëîòíîñòè íåðâíûõ âî-
ëîêîí ïðè àäåíîìèîçå.

Äðóãîé èíòåðåñíûé ôàêò, êàñàþùèéñÿ îñîáåííî-
ñòåé èííåðâàöèè ñòåíêè ìàòêè ïðè àäåíîìèîçå, áûë
ïîëó÷åí ïðè èçó÷åíèè èíòðàìóðàëüíîãî èííåðâàöèîí-
íîãî àïïàðàòà ìàòêè. Â äàííîé ðàáîòå ó ïàöèåíòîê
ñ àäåíîìèîçîì áûëî âûÿâëåíî ïðåâàëèðîâàíèå íåð-
âíûõ âîëîêîí â ñòðóêòóðå ñàìîãî ìèîìåòðèÿ (ðèñ. 2).
Ìàêñèìàëüíîå êîëè÷åñòâî íåðâíûõ âîëîêîí â ñòåíêå
ìàòêè ïàöèåíòîê ñ àäåíîìèîçîì áûëî âûÿâëåíî âî-
êðóã êðóïíûõ àðòåðèé ñîñóäèñòîãî ñëîÿ ìèîìåòðèÿ è
â ïðîñòðàíñòâàõ ìåæäó íèìè.

Êðîìå òîãî, îáøèðíûå ðàçâåòâëåíèÿ òîíêèõ íåð-
âíûõ âîëîêîí áûëè âûÿâëåíû â çîíàõ ðåìîäåëèðîâà-
íèÿ ìèîìåòðèÿ — ïî õîäó ìåëêèõ ñîñóäîâ, ðàñïîëî-
æåííûõ â ïðîñëîéêàõ ñòðîìû ìåæäó ïó÷êàìè ãëàäêèõ
ìèîöèòîâ (ðèñ. 3). Òàêèå ïðîñëîéêè ñ ìåëêèìè ñîñó-
äàìè è íåðâàìè áûëè áîãàòî èíôèëüòðèðîâàíû è ïðî-
íèçûâàëè âñþ òîëùó ìèîìåòðèÿ, ôîðìèðóÿ òàêæå îá-
øèðíóþ íåéðîâàñêóëÿðíóþ ñåòü.

Õàðàêòåðíî, ÷òî âèçóàëüíî íåðâíûå âîëîêíà â ìè-
îìåòðèè èìåëè èçâèëèñòûé õîä è ìíîãî÷èñëåííûå
ðàçâåòâëåíèÿ, âäîëü ìíîãèõ èç íèõ íàáëþäàëèñü ïðè-
çíàêè ïðîëèôåðàöèè êëåòîê. Òîãäà êàê ìåæäó ñàìèìè
ãëàäêèìè ìèîöèòàìè ìèîìåòðèÿ êîëè÷åñòâî íåðâíûõ
âîëîêîí áûëî íåçíà÷èòåëüíûì. Â ðÿäå ñëó÷àåâ âäîëü
ýòèõ íåðâîâ íàáëþäàëèñü ó÷àñòêè èçâèëèñòîñòè è áó-
ëàâîâèäíûõ ðàñøèðåíèé (ðèñ. 4).

Ãóñòîå ñïëåòåíèå òîíêèõ íåðâíûõ âîëîêîí áûëî
îáíàðóæåíî òàêæå â ñóáñåðîçíîì ñëîå. Ïðè÷åì êàê
â ñóáñåðîçíîì, òàê è â ïîäñëèçèñòîì ñëîå ìèîìåòðèÿ
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Ðèñ. 3. Ìíîãî÷èñëåííûå ðàçâåòâëåííûå íåðâíûå âîëîêíà ïðè àäå-
íîìèîçå â ïðîñëîéêàõ ñòðîìû â çîíå ðåìîäåëèðîâàíèÿ ìèîìåòðèÿ.
ÈÃÕ ñ ÌÀÒ ê íåéðîôèëàìåíòàì, óâ. 160.

Ðèñ. 4. Áóëàâîâèäíûå ðàñøèðåíèÿ íåðâíûõ âîëîêîí â ìèîìåòðèè
ñîïðîâîæäàþòñÿ êàðòèíàìè ïðîëèôåðàöèè êëåòîê âîêðóã íèõ. ÈÃÕ
ñ ÌÀÒ ê íåéðîôèëàìåíòàì. Óâ. 400.

Ðèñ. 2. Óâåëè÷åíèå êîëè÷åñòâà ïåðèâàñêóëÿðíûõ è èíòåðñòèöèàëü-
íûõ íåðâíûõ âîëîêîí ó ïàöèåíòêè ñ àäåíîìèîçîì. ÈÃÕ ñ ÌÀÒ ê íåé-
ðîôèëàìåíòàì. Óâ. 200.



ïðåâàëèðîâàëè ðàçâåòâëåííûå òîíêèå íåðâíûå âîëîê-
íà, êîëè÷åñòâî êîòîðûõ ñòàòèñòè÷åñêè çíà÷èìî ïðå-
âûøàëî àíàëîãè÷íûé ïîêàçàòåëü â ãðóïïå ñðàâíåíèÿ
— 17,2 ± 1,4 ïðîòèâ 11,8 ± 0,9 íà ìì2.

Ýòè ðåçóëüòàòû ðàñõîäÿòñÿ ñ äàííûìè èññëåäîâà-
íèÿ [9], â êîòîðîì áûëà ïðîâåäåíà îöåíêà èííåðâà-
öèè ìàòêè ïðè àäåíîìèîçå íà îñíîâå âèçóàëèçàöèè
íåðâîâ, ýêñïðåññèðóþùèõ áåëîê PGP 9.5. Ïî äàí-
íûì ýòîãî èññëåäîâàíèÿ, ïðè àäåíîìèîçå áûëî çàðå-
ãèñòðèðîâàíî ñíèæåíèå ïëîòíîñòè íåðâíûõ âîëîêîí
íà ãðàíèöå ìåæäó ìèîìåòðèåì è ýíäîìåòðèåì. Êðîìå
òîãî, àâòîð îòìå÷àë ñíèæåíèå êîëè÷åñòâà íåðâîâ
â ìèîìåòðèè. Ëèøü â îòäåëüíûõ ó÷àñòêàõ âîêðóã î÷à-
ãîâ àäåíîìèîçà áûëî çàôèêñèðîâàíî óâåëè÷åíèå êî-
ëè÷åñòâà íåðâíûõ òåðìèíàëåé. Íà îñíîâàíèè ýòîãî
àâòîð ñäåëàë âûâîä, ÷òî àäåíîìèîç àññîöèèðîâàí ñî
ñíèæåíèåì êîëè÷åñòâà íåðâíûõ âîëîêîí.

Îäíàêî â ðÿäå äðóãèõ ðàáîò, âêëþ÷àÿ èññëåäîâà-
íèÿ [14], ïîêàçàíî óâåëè÷åíèå êîëè÷åñòâà ìíîãî÷èñ-
ëåííûõ ñåíñîðíûõ Adelta è C-âîëîêîí, õîëèíåðãè÷å-
ñêèõ è àäðåíåðãè÷åñêèõ íåðâîâ, ýêñïðåññèðóþùèõ
NGF, Trk-A è p75, ó ïàöèåíòîê ñ àäåíîìèîçîì. Ïðè
ýòîì â èçó÷åíèè ìåõàíèçìîâ áîëè ïðè ýíäîìåòðèîçå
òðàäèöèîííî ðàññìàòðèâàþò íåðâíûå âîëîêíà, àññî-
öèèðîâàííûå ñ î÷àãàìè ýêòîïè÷åñêîãî ýíäîìåòðèÿ [7,
11]. Òîãäà êàê, ïî íàøåìó ìíåíèþ, àêöåíò ñòîèò ïå-
ðåíåñòè íà èííåðâàöèîííûé àïïàðàò ìèîìåòðèÿ. Íà
îñíîâàíèè óñòàíîâëåííûõ â ðàáîòå ôàêòîâ ëîãè÷íî
ïðåäïîëîæèòü, ÷òî ïðè÷èíîé ôîðìèðîâàíèÿ ñèíäðîìà
òàçîâîé áîëè ó ïàöèåíòîê ñ àäåíîìèîçîì ÿâëÿåòñÿ íå
òîëüêî ñäàâëåíèå íåðâîâ â çîíå ýêòîïè÷åñêîãî ýíäî-
ìåòðèÿ, íî è ôîðìèðîâàíèå àíîìàëüíî èçáûòî÷íîãî
èííåðâàöèîííîãî àïïàðàòà â ñàìîì ìèîìåòðèè. Òåì
áîëåå, ÷òî ïîñëåäíèé õàðàêòåðèçîâàëñÿ ãèïåðïëàçèåé
íà ôîíå ðåìîäåëèðîâàíèÿ ñîñóäèñòîãî ðóñëà ìàòêè.
Ïîâûøåíèå êîëè÷åñòâà íåðâîâ â ìèîìåòðèè ó ïàöè-
åíòîê ñ àäåíîìèîçîì ìîæåò òàêæå îáúÿñíÿòü ãèïåð-
ïåðèñòàëüòèêó ìàòêè ó æåíùèí, ñòðàäàþùèõ àäåíî-
ìèîçîì.

Â öåëîì, óâåëè÷åíèå êîëè÷åñòâà íåðâíûõ âîëîêîí
ïðè àäåíîìèîçå ñâÿçàíî ñ èõ ðîñòîì â ñëåäóþùèõ
êîìïàðòìåíòàõ:

1) âîêðóã î÷àãîâ ýêòîïè÷åñêîãî ýíäîìåòðèÿ;
2) â ïåðèâàñêóëÿðíîì ðåãèîíå;
3) â ñòðîìå — ìåæäó ïó÷êàìè ãëàäêèõ ìèîöèòîâ,

ãäå îïðåäåëÿëàñü ãóñòàÿ ñåòü èíòåðñòèöèàëüíûõ òîí-
êèõ ðàçâåòâëåííûõ íåðâíûõ âîëîêîí. Â îòëè÷èå îò
ïàöèåíòîê îñíîâíîé ãðóïïû, ó æåíùèí êîíòðîëüíîé
ãðóïïû áûëî âûÿâëåíî ïðåâàëèðîâàíèå íåðâíûõ âî-
ëîêîí ïðåèìóùåñòâåííî âîêðóã êðóïíûõ ñîñóäîâ ìèî-
ìåòðèÿ ïðè îòñóòñòâèè øèðîêî ðàçâåòâëåííîé èíòðà-
ìóðàëüíîé ñåòè âîëîêîí.

Ñðàâíåíèå èííåðâàöèîííîãî àïïàðàòà ìàòêè
ó æåíùèí êîíòðîëüíîé ãðóïïû è ó ïàöèåíòîê ñ àäå-

íîìèîçîì ïîçâîëÿåò ñäåëàòü çàêëþ÷åíèå, ÷òî èìåííî
ðàñøèðåíèå èííåðâàöèîííîãî ïîëÿ â ìèîìåòðèè ÿâëÿ-
åòñÿ íàèáîëåå âåðîÿòíîé ïðè÷èíîé ôîðìèðîâàíèÿ òà-
çîâîé áîëè ó ïàöèåíòîê ñ àäåíîìèîçîì.

Çàêëþ÷åíèå

Òàêèì îáðàçîì, ôîðìèðîâàíèå îáøèðíîé, ðàçâåò-
âëåííîé èíòåðñòèöèàëüíîé íåéðîñåòè ïðè áîëåâîé
ôîðìå àäåíîìèîçà ïðèâîäèò ê ðàñøèðåíèþ èííåðâà-
öèîííîãî ïîëÿ ïî ñðàâíåíèþ ñ áåçáîëåâîé ôîðìîé,
÷òî ÿâëÿåòñÿ îäíîé èç âåäóùèõ ïðè÷èí ÕÒÁ.
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