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POJIb MAKPO®AIoB B PA3SBUTUN BOJIEBOIo CUHAPOMA

nPN AQREHOMMWO3E

3aI'IOpO)KCKVIl7I I'OCVAapCTBeHHbIﬁ MeaULUHCKUIA YHUBepcuTteT

[nsa oueHkn yyactusi Makpodaros B pa3sutim 60-
NeBOro CUHApPoOMa Npu afeHOMMO3€e MPOBEAEHO Mu-
NIOTHOE M3y4YeHMe pacrnpenesieHns B CTEHKE MaTKu
HEePBHbIX BOJIOKOH 1 Makpodaros, BbIIBIEHHbLIX UMMY-
HOMMCTOXUMUNYECKU C NCMOIb30BAaHMEM MOHOKJ/IOHASb-
HbIX aHTUTen Kk 6enkam HepodunameHtoB n CDBS8.
MNMokasaHo Hann4Me 30HANBHOM reTEPOreHHOCTU KON~
yecTBa U MOPPONOrMYECKNX XapaKTEPUCTUK HEPBHbIX
BOJIOKOH B MMOMETPUM NMpu ageHommo3se. Makcumanb-
HOE KOJINYECTBO HEPBHbIX BOSIOKOH OblIO BbISIBIEHO
BOKPYI KPYMHbIX apTepuii COCyaMCTOro Cnosi Mmome-
TpUS 1N B NEPUBACKYNSIPHBIX 30HAaX y4aCTKOB pemope-
NINPOBaHNA MUOMETPUSA Ha DOHE UX JIENKOUUTAPHON
nHobunbTpaumn. OueHka CD68 + kneTok BbisiBMNa 60/b-
Loe KOMM4ecTBO MakpodaroB B MNepuBaCKYNSPHOM
KOMMNapTMEHTE 1 BOKPYr KOHYCOB POCTa 3KTOMUYECKMX
xenes aHgomeTpus. Takum ob6pasom, pa3suTtre Bone-
BOrO CMHOpOMa Npu ageHOMMO3€e acCouMMPOBAHO C
YBEJIMYEHNEM KOJINHECTBA HEPBHbIX BOJIOKOH 1 MaKpo-
daroB B NepnBaACKYIIPHOM PErMOHE 1 30HaX pemMone-
JIMPOBaAHNSE MUOMETPUS.

KnoyeBbie csioBa: afeHOMMO3, HEPBHbIE BOJTOKHA,
aHrnoreHes, makpodaru

PaboTta saBnsetca dparmeHTtom HUP «Mopdo-
dYHKUiOHaNbHi  0COGMMBOCTI  CNM30BUX OOOJIOHOK i
BHYTPILUHIX OpraHiB IIOAMHN i TBAPWUH B HOPMI i NiCns BBE-
DeHHs aHTureHy», N2 roc. Pernctpaumn 0103U00939.

BBepeHue. OHOOMETPUO3, 3aHuMmawowmii  3-e
MECTO B CTPYKType TMHEKONOrMYeCKON naTtofaorum vy
XEHLUMH PenpoaykTMBHOIrO BO3pacTa, SIBASETCH aKTy-
anbHon npobnemoit MeanumHel [1, 3]. NMomMyMOo yrpo3asbl
6ecnnoams, AaHHas NaTonornsa MoXeT COMpPoOBOXAATb-
Csl BpaCTaHMEM 3SKTOMUYECKOro 3HAOMETPUsS BriyOb
CTEeHKM MaTKu (ag4eHOMMO3), 4TO acCOoLMMPOBAHO C
pasBMTMEM CMHOPOMA XPOHMYECKOW Ta30BOW 60nu
[3]. TpagnumoHHaa TpakTOBKAa MEXaHU3MOB Pa3BUTUS
6oneBoro cuvHgpoma npu ageHomuose 6asnpyeTtcs
Ha nocTynarte 06 yCUNEHUM POCTa HEPBHbIX BOSTOKOH.
JencTBnTensHo, B aKCnepuMeHTalbHbIX MOAENSAX afe-
HOMWNO32a BbISIBIEHO YBENYEHUE MAOTHOCTU HEePBHbIX
OKOHYaHWM B 3HAOMETPUM N BOKPYr 3KTOMUYECKUX
MaTou4HbIX Xxene3 [2]. He meHee mHTepecHoW npen-
CTaBASETCS KOHLEeNUUs BOCMANNUTENbHOIO peMoaenu-
POBaHUSA CTEHKU MaTKW, COMPOBOXAAIOLLErocs pas-
BUTUEM JIEAOMMOMATO3a U YCUJIEHMEM HOLMLENLNN
[5]. Kak n3BecTtHO, 04HUM N3 BaXKHEMLUNX YH4aCTHUKOB

PEMOAENMPOBAHMA OPraHoB SABASIIOTCA Makpodaru,
CEKPETMPYIOLUME HE TOJSIbKO LUMPOKUIA CAEKTP LUTO-
KVHOB 1 (PEPMEHTOB, HO U SABMSIOLNECH UCTOYHUKOM
dakTopoBs pocTa [6]. OaHaKo kKakoBa posib Makpodaros
B dopmumpoBaHum 60/1€BOro CMHAPOMA Npu aAeHOMNO-
3e U3BECTHO Mano.

Llenb uccnepoBaHus: onpeaennTb ydyactve ma-
KpodaroB B peMoaeNnMpoOBaHNM CTEHKM MaTKU U pas-
BUTUM 6ONEBOr0 CMHOPOMA NPy aAeHOMUO3e.

MaTtepuanbl U metTogbl. [Ina Mopdonornyecko-
ro nccnefoBaHns MCNOAb30Ban GparMeHTbl CTEHKU
MaTKu, NONy4YEeHHbIE NOCNE MMCTePIKTOMUM Y 3 NaUMeH-
TOK ¢ Anddy3HbIM aaeHOMMNO30M 2-3 cTeneHn B pase
nponudepaumm, COMNPOBOXAALLMMCS BbIPaKEHHbIM
60oneBbIM CUHAPOMOM. ocne rmcTepakTOMUM y4acTKu
CTEeHKM MaTKu, BKJOYaloWme 3HOOMETpUii 1 Muome-
Tpuii, dUKCUpoBanu B HeUTpasibHOM 3abydepeHHOM
10% dopmanuHe (pH 7,4) B TeyeHne 24 yacos. ocne
nerngpartaumm matepuan 3amBany B BbICOKOOUMLLEH-
HbIh napaduH (Richard-Allan Scientific, CLUA). Cpeabil,
TONWMHOM 51 MKM OoKpalumBann reMaTtoKCUINHOM n
903MHOM, a Takxke C UCMNOJIb30OBAHNEM UMMYHOIMCTO-
XumMun. Ang Bu3yannaaumm HEPBHbIX BOJIOKOH UCMOSIb-
30BajIM MOHOKJIOHaNbHble aHTuTena (MAT) k 6enkam
HENPODUIAMEHTOB, OLLEHKY KOJIMYEeCTBa U NPOCTPaH-
CTBEHHOI0 pacnpeneneHs Makpodaros NPOBOANAN C
nomowpto MAT k CD68 cornacHo ctaHaapTHOMY Mpo-
Tokona. OueHky konuyecTsa knetok nposoaunu B 10
nonsiX 3peHns Kaxaoro npenapata npu yBenavyeHuu
x200 (okynsap 10, 06bekTnB 20) ¢ yyacTuem AByx He3a-
BUCKMBbIX crieumanncToB. CtaTtnuctmyeckyto 06paboTky
JaHHbIX NpoBoanav B nporpamme MedCalc.

Pe3ynbTatbl uUccregoBaHUs U ux o6cyxae-
HUe. VI3yyeHne MHHEPBALMOHHOIO annapara MaTku
npv afeHoM1o3e, acCoLMNPOBAHHbBIM C BblPaXXEHHbIM
60neBbIM CUHAPOMOM, BbISBAIO JULWb €AMHUYHbIE
TOHKME HEPBHbIE BOMOKHA B 00N1aCTU rpaHuLbl Mexay
3KTOMUYECKUM SHOOMETPUEM U MnomeTpuem. OTaenb-
Hbl€ TOHKME BONIOKHA BU3Yann3npoBannCb BOKPYr Ova-
rOB 3KTOMUYECKOro 3HOOMETPUS, NMPEUMYLLECTBEHHO
BOKPYI KOHYCOB pOCTa MaTO4HbIX Xenes. bonee MHoro-
YNCSIEHHBIMW OKa3aNCb HEPBHbIE BOJIOKHA B MUOME-
Tpun. MakcumManbHOEe KOMMYECTBO HEPBHbIX BOJIOKOH
B CTEHKE MaTK/ NaLUMEHTOK C aAeHOMNO30M Oblo Bbl-
SIBIEHO BOKPYI KPYMHbIX apTepUin COCYAMCTOro crnos
MWOMETPUS 1 B NPOCTPAHCTBAX Mexay Humu (puc. 1).
Kpome TOro, oOWMPHbIE Pa3BETBAEHUA TOHKUX



Puc. 1. YBenuueHue konnyecTea HEPBHbIX BOJIOKOH B
MMUOMETPUN NPU af,eHOMUO3€e, CONPOBOXAaIOLEMCS
6oneBbiM CUHAPOMOM.

Mpumeyarnune. VIMMYHOrMCTOXMMMYECKOE NCCefoBaHne C
npumMmeHeHemM MAT k 6enkam HelipodunaMeHToB.

YB. 200.

HEPBHbIX BOSTOKOH Obl1 BbISIBIEHbI B 30HaX PEMOAENN-
pPOBaHUSA MMOMETPUS — MO XOOY MENKNX COCya0B, pac-
MOMOXEHHBIX B MPOC/IONKAX CTPOMbI Mexay ny4ykamu
rnagKux MMOUUTOB.

M3y4yeHre BHYTPMOPraHHOro coCcygucToro pycna
MaTKn NPOAEeMOHCTPUPOBASIO YCUNEHUE aHrmoreHesa
B 060/104Kax MaTtku npu ageHoMmose. DT U3MEHe-
HUS pasBuMBaNNCb Ha GOHE NENKOUUTAPHON NHOWMb-
Tpaumn 3HOAOMETPUS W MUOMETPUs, COMPOBOXAA-
lower o4yarv ageHomuosa, 4To, MO CyTW, OTpaxaeTr
accoupaumio 3KTOMMYECKOro pocta MaTo4yHbIX Xenes
C BOcCnanuTenbHbIM npoueccom. OgHako 3Tu dakTbl
He 0ObSCHSIOT HenocpenCcTBEHHbIE MPUYMHBLI PA3BU-
TS 6GONEBOro CMHAPOMA Y NALMEHTOK C aAE€HOMNO30M.
CornacHo COBPEMEHHOM KOHLEMLMN HEPO-UMMYHHbIX
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B3aVUMOAENCTBUN, OAHON W3 MOTEHUMANbHbIX MPUYUH
YCUJIEHHOIO aHrMoreHesa, pocta HEPBOB 1 BONEBOro
CUHOPOMA MOXET ObITb rMnepakTuBaLma Makpodaros
[4, 6].

VMIMMYyHOrMCTOXMMUYECKOE MCCNefoBaHNe M03BO-
NINNO BbISIBUTE Hannyne andadysHom cetn makpodaros
B 9HOOMETPUU N MMOMETPUN MALMEHTOK C aAEHOMMO-
30M. Mpun atom CD68 No3nTMBHLIE KNETKN ONpenens-
JINCb BO BCEX CJIOSIX MUOMETPUS, Kak BOKPYT KPYMHbIX
KPOBEHOCHbIX COCYAOB ME30MeTpusl, Tak U B MpO-
CNoKKax CTPOMbI MeXay ny4kaMn rmagkmux MUOLIUTOB.
MopdomeTpuryeckmin aHannM3 nokasan LMPOKY Ba-
prabenbHOCTb KONIMYECTBA MUOMETPUANbHBIX MaKpo-
daros, YNCNIEHHOCTb KOTOPbLIX BapblpoBana B PasHbiX
nonsix 3peHusa ot4 no 22 npy meamade 11,8+0,77 (95 %
N 9,33-12,61). OueHka xapakTepa pacnpeneneHus
npu3Haka BbisiBUIa GuMoaanbHbIn xapaktep (puc. 2A),
yKa3bIBAOLWMIA HA HEOAHOPOAHOCTb OLEHNBAEMOrO MOo-
Kasatens. B nonckax npu4vH JaHHON HEOAHOPOAHOCTU
Obln NPOBEAEH aHANN3 NPOCTPAHCTBEHHOMO pacnpene-
neHns makpodaros B MMIOMETPUN C YH4ETOM CTPYKTYP-
HO-DYHKLMOHANBbHOM accounauum 1 30HaNbHOM reTe-
poreHHocTV MromeTpus. C 3Toil Lenbto 6bi1 NpoBeaeH
nogcyet konmyectsa CD68+knNeTok B nepuBackynsp-
HOM pEermoHe, BOKPYr SKTOMWYECKOro SHOOMETpUS U
B TOJILLE MaAKOM MbllLEeYHOW TKaHwu. [lpoBeneHHbIn
aHann3 BbISIBUJT CTAaTUCTUYECKU 3HAYMMble pPas3nnyums
pacnpeneneHns Makpodaros B padHblX QyHKLMOHANb-
HbIX 30Hax MMomMeTpus (puc. 2B). 3akoHOMepHO bblna
NPenMyLLLECTBEHHO MNepuBacKynspHas nokann3aums
CD68 no3uTtusHbIX kneTok. Kpome Toro, B 60sbLIOM
KOnmMyecTBe Makpodaru BbIIBASINCH B y4acTKax Nen-
KOLMTAPHON MHOUALTPaUUM CTPOMbI — OCOOEHHO BO-
KpYyr 04aroB afeHoMmo3a ¢ npuaHakamn guctpobumn n
hecksamauum knetok (puc. 3). MeHee MHOro4mncneH-
HbIMW OKa3anucb cBOOGOAHbIE Makpodarn, OAMHOYHO
pacnonoXeHHble Mexay ny4kamu rmagkmx MMOLMUTOB.
KonnyecTtBeHHbI aHanmM3 nokasajn npesannpoBaHne
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Puc. 2. PacnpeaeneHue makpodaroB B CTeHKe MaTku Npu ageHoMmuose.

A - rmctorpamma pacnpegesieHUs Konim4yecTea Mmakpodaros npyu cymMMmapHom noacyere (no ocu abcuucce — konmye-
cTBO MakpodaroB B nosie 3peHus (abc.), No ocu opauHaT — YyacToTa peructpauum npusHaka B %). b — konmuecteo
Makpodaroe B pa3HbiX pyHKLMOHAJbHbBIX KOMMNapTMeHax MUOMeTpus (Mo ocu abcumuc — 30Hbl MUOMETPUS, Mo OCHU

opauHaT — Konuyectso CD68 + kneTok).



3TOM pas3nuyunsa Mexay Konu-
4eCTBOM MHTEPCTULMNANBHBIX
(4,20+3,14) n nepurnangynsap-
Hbix (15,3+£5,19) makpodaros
0Kasanncb CTATUCTUYECKN He-
3Ha4ymmbiMu (P=0,088) 3a cuet
LUIMPOKOW BapuabenbHOCTU noka-
3aTtenen. Accouyauma makpoda-
roB C NepurnaHaynsapHbIMN 30Ha-
MU Habnoaan0Ch BOKPYr KOHYCOB
pOCTa SKTOMUYECKMX Xene3d 9H-
LOOMETPUS, 4TO MOXET OTpaxaTb
—— i — - ydqactve makpodaroB B MHBA3UN
5 heike, R ST L Y \ _ 9KTOMMYECKOro 9HO0OMETPUSI.
{ - 3 | BbiBogbl. Takum 06pasom,
nNpPOBeAEHHOE NUCCEeA0BaHME No-
Kasaso, 4To GopMMPOBAHUE CUH-
opoma Ta3oBowW 6onu npu age-
HOMWNO3Ee MOXeT ObITb CBS3AHO
He TONbKO C MHBAa3Wel aKTonuye-
CKOro 3HAOMETPUS BriyOb CTEHKMU
MaTKu, HO 1 C BbIPQXEHHOWN aKTu-
Bauven makpodaros. Bbicokoe
cofepxaHue makpodaros B ne-

T s ¢ ¢ - \
el Bt N J» /4550 pUBACKYNSIPHOM pervoHe MoxeT
oTpaxaTtb ydactTue makpodaros
Puc. 3. Makpodary B MUIOMETPUU NaLUEHTOK C af,eHOMUO3OM. B CTUMYASILMM aHrvMoreHesa u

MpumeyaHue. UMMYHOrMCTOXMMUYECKOE UCCIIEA0BaHUE C UCMOJIb30BaHUEM
MAT k CD68. A — makpodarm B MeaomeTpuum, yB. 80; B — nepuBackynsipHbie
mMakpodarm B CTooMe MUOMETPUS MeXAyY Ny4yKaMu rnagkux MUOLUTOB, YB.

200; B — makpodaru B 30He uHdunbTpauum, ye. 200; I' — HTEepCcTULMAJIbHBbIE

makpodaru mmomeTpus, yB. 200.

MOCNenyLwWero pocta HEPBHbIX
BOJIOKOH.

MepcnekTuBbl panbHen-
wMx uccnepoBaHui. BbiscHe-
HME MOJIEKYNSPHBIX MEXaHU3MOB
Makpodaros BOKPYr COCYAOB, WX KOJAMYECTBO CTa-  akTMBaLuMu MakpodaroB Npu sHOAOMETPMO3Ee MNO3BONNT
TUCTUYECKN 3HAYMMO MpPEeBbIIANIO0 YMCNEHHOCTb Ma-  paspaboTaTb ONTUMasIbHYIO CTpaTernio NnpodunakTnkm
kpodaroe B nHtepctmumm (P=0,0007) n BOKPYr 30H MPOrpeccupoBaHus 3aboneBaHus 1 pa3BuTus 601eBo-
pocTta akTtonuyeckoro sHpgomeTpus (P=0,0023). Mpn  ro cuHaopoma.
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POJ1b MAKPO®ATIB Y PO3BUTKY BOJIbOBOI0O CUHOPOMY NPU AAEHOMIO3I

CnaBueBa O. C., BonpgapeHko C. O., Cynaera O. M.

Pe3iome. 3 MeTOI0 OLHKM y4acTi Makpodaris y po3BUTky 601b0BOr0 CUHAPOMY NMPU afeHOMIo3i npoBeae-
HO MINOTHE BMBYEHHS PO3MOAiNAY Y CTiHL MaTKM HEPBOBMX BOJSIOKOH i Makpodaris, BUSBAEHNX iIMYHOMCTOXIMIYHO 3
BMKOPUCTAHHAM MOHOKJIOHaNbHUX aHTUTIN Ao 6inkiB HelipodunameHToB i CD68. Moka3aHo HasiBHICTb 30HaSIbHOI
reTepOoOreHHOCTI KiJIbKOCTi Ta MOPQOIOriYHNX XapaKTepPUCTUK HEPBOBKUX BOJIOKOH B MIOMETPII 32 YMOB a4€HOMI03Yy.
MakcumanbHa KinbkiCTb HEPBOBMX BOJIOKOH Oyna 3adgikcoBaHa HaBKOJIO BEIMKUX apTepii CyauHHOro Lapy
MIOMETPIIO Ta B NePMBACKYNAPHUX 30HAX AINITHOK PEMOAENIOBAHHS MIOMETPIO Ha TNi iX NenKouuTapHOT iHINbTPaL;i.



OujHka CD68 +kniTuH BMSIBMNA NepeBaxHy nokanisaLiio Makpodaris y nepnBackynsspHOMYy KOMMapTMEHTe i Ha-
BKOJIO KOHYCIiB POCTY €KTOMIYHOro eHAOMETPIl0. TakMm YMHOM, PO3BUTOK BOSIbOBOr0 CUHAPOMY NMpU afeHOMIo3i
acoujinoBaHwni 3i 36iNbLUEHHSM KiNIbKOCTi HEPBOBMX BOJIOKOH i Makpodaris B NepuBackysispHOMY PErioHi Ta 30Hax
pemMoentoBaHHg 6iomeTpito.

Kno4yosi cnoBa: afeHoMi03, HEPBOBI BOJIOKHA, aHrMoreHes, makpodaru.
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Role of Macrophages in Pain Syndrome Development at Adenomyosis

Slavcheva O. S., Bondarenko S. A., Sulaieva O. N.

Abstract. Endometriosis, which occupies the 3rd place in the structure of gynecological pathology among
women of reproductive age, is an actual problem of current medicine. Nearly half of those affected have chronic
pelvic pain, while in 70 % pain occurs during menstruation. One of the reasons of the origin of this pain can be in-
growths of the ectopic endometrium deep into the uterine wall. Equally interesting is the concept of inflammatory
remodeling of the uterine wall, with the participation of macrophages secreting not only a wide range of cytokines
and enzymes, but is also a source of growth factors.

The aim of the research was to determine the role of macrophages in the remodeling of the uterine wall during
the adenomyosis.

Material and methods. For morphological investigation we used fragments of the wall of the uterus after hys-
terectomy among women with adenomyosis. Assessment of the quantity and spatial distribution of nerve fiber and
macrophages was performed using monoclonal antibodies to proteins of neurofilaments and to macrophageal
marker CD68. The general morphological evaluation of sections was performed by Hematoxylin & Eosin Staining.
Statistical data processing was performed in the program MedCalc.

Results of research. While studying the innervation apparatus of the uterine with adenomyosis accompanied by
severe pain it was able to identify a variety of thickness, density and colour intensity of the nerve fibres. The greatest
number of nerve fibres in the wall of the uterus in patients with adenomyosis were detected around the large arteries
of the vascular layer of the myometrium and in the spaces between it. Research intraorganic of blood stream of the
uterus revealed intense angiogenesis in the endometrium and myometrium on a background of leukocyte infiltration.

According to the modern concept of neuro-immune interactions, one of the potential causes of enhanced an-
giogenesis, the growth of the nerves and pain, and may be hyperactivation of macrophages. Immunohistochemi-
cal evaluation showed the presence of a diffuse network of macrophages in the endometrium and myometrium of
patients with adenomyosis. During morphometric analysis revealed heterogeneity of distribution of macrophagesin
the different functional areas. Perivascular localization of CD68 positive cells was predominant. In addition, a large
number of macrophages identified in regions of the leukocyte infiltration of stroma — especially around the out-
breaks adenomyosis with signs of dystrophy and desquamation cells. A small number of single macrophages were
located diffusely between bundles of smooth muscle cells in the stroma of the myometrium.

Conclusion. The data indicate that one of the key links of adenomyosis pain pathogenesis is immunopathologi-
cal process, accompanied by increase in the number of macrophages in the wall of the uterus that leads to stimula-
tion of angiogenesis and nerves growth.

Perspectives of future investigation. To sum up, in the future the elucidation the molecular mechanisms of
activation of macrophagesin endometriosis will develop an optimal strategy for the prevention of disease progression
and the development of pain.

Keywords: adenomyosis, nerve fibres, angiogenesis, macrophages.
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