AHOTANIA
leanxie A.T. CTpykTypHa opraHizailis MaTky 3a yMOB (P1310JIOT1YHOT HOPMU Ta
npu 1ii HanOy(}iHy (eKcrepUuMeHTaIbHE JOCIIIKEHHS ).
KranidikamiitHa HaykoBa mpatisi Ha IpaBax PyKOIMUCY.

Hucepraiiss Ha 3100yTTS HAyKOBOIO CTYINEHsS KaHAWAATa MEIUYHUX HayK

(moxtopa ¢inocodii) 3a cnemianbHicTIO — 14.03.01 — Hopmanwsha anatomis (222
Menununa). — JIbBIBChKMI HalllOHAJbHUUA MEIWYHUI YyHiBepcuTeT iMeHi Jlanuna
IManuupkoro.

Huceprariiina po0oTa TpPHUCBSIYEHA EKCIEPUMEHTAIBHOMY OOTPYHTYBaHHIO
JOCIIPKCHHSI BIUTMBY HApKOTUYHUX CEPEAHHUKIB HAa CTPYKTYpPY PENPOITYKTHUBHHUX
Opra”iB  miAgocHimHuX TBapuH (OUIMX JabopaTOpHUX IIypiB), a came:
aHT10apXITEKTOHIKM, MIKpPO- Ta YJIbTPAaCTPYKTYPHU MATKH, I PO3POOKHM METOIB
NpoQTAKTUKK TATOJIOT1l KIHOYOi CTaTeBOi CHCTEMHU 3yMOBJICHOI 3aCTOCYBaHHSIM
HApPKOTHYHUX CEPETHUKIB.

BusBneHo 3akoHOMIpHOCTI MOP(OJIOTIYHUX 3MIH CTIHOK MAaTKH 3a YMOB
TPUBAJIOTO BIUIMBY HanOydiny. BcraHoBIEHO, 110 MakpoaHaTOMIYHO MarTkKa O110T0
71a60paTOPHOTO IIIypa € HEMMapHUM MOPOKHUCTUM OPraHOM, KU CKIATAETHCS 3 TBOX
pOTiB, TiTa, IIMHKH Ta MICTUTh TOPOKHUHY MATKH. BaXJIMBOI0O OCOOIHMBICTIO
CTPYKTYpHOI opraHizamii MaTku jgabopaTopHOro OLIOro IIypa € poru, sKi
3pOCTalOThCSl B KayIallbHOMY HamNpsMKy, (GopMyroud TMpH I[bOMY MOJABIHHI TLIO 1
MUKy, a IXHI TOPOKHWHHM BIIOKPEMJICHI CEPEIMHHOI0 IEPEropoJKOI0 OJIHA BiJ
onHoi. Bu3HadeHo, 110 MaTKa KPOBOIOCTAYAETHCS 32 PaXyHOK MATKOBOi apTepii (a.
uterina) Ta S€YHUKOBOT apTepii (a. ovarica). MaTtkoBa apTepisi IPOXOAUTh BEHTPAIHHO
B OpMXKI SIEYHUKA 1 YTBOPIOE aHACTOMO3 3 SIEYHUKOBOIO apTEpi€ro, BiIJa€ TUIKHA 0
MUK MaTk|  (IT. Cervicis uteri) Tta HHU3XigHI TUIKH TIEPIIOTO MOPSIKY, SKi
MOAUISIOTECS HAa TUTKH JPYroro MOPSAKY, IO B CBOI Yepry, PO3MOJAUISIOTHCS B
TOBIII MaTKM Ha TUIKM HACTYMHUX TOPSJKIB. BcranoBieni  HacTymHi
MOp(POMETPUYHI TOKA3HUKU TEMOMIKPOIUPKYIISITOPHOTO pycia CTIHOK MaTKH O110TO
IIypa B HOpMi: jgiameTp aprepionu cranoBuTh (37,10 = 9,00) mxm; Benymm — (42,36 +
2,44) MKM; BIAMOBIAHO apTepiosio-BeHysapHuil koediuient — 0,88 £+ 0,16. Hdiametp

Kanuisipa MaTtku Ouioro JiabopaTOpHOro Imrypa 3a yMOB (Di310J0T14HOI HOPMH



ctaHoBUTh (5,91 = 1,40) MKM; UIUIBHICTH CITKM OOMIHHMX cyauH — 19,6 + 4,1,
MOKa3HUK TpOo(14HOT aKTUBHOCTI TKaHUHU — (17,08 + 0,97) MKM.

[NicTonoriyHo BCTaHOBJIEHO, IO CTIHKA POTiB, TUIa Ta MIMHUKKA MAaTKU YTBOpPEHA
YITKO C(POPMOBAHMMU TphOMa OOOJIOHKAMH: CIM30BOIO (€HIOMETPIEM), M’ S30BOIO
(MiomeTpieM) Ta cepo3How (mepumerpiem). B engomeTpii MaTku 71a00paTOpHOTO
Outoro mypa po3pi3Hs€eM JBa miapu — Oa3anbHuil Ta ¢yHKIioHaNbHUU. [lim yac
eCTpaIbHOTO IUKIY (YHKI[IOHAIHHUN IIap 3a3HAa€ TIIMOOKUX 3MiH, B TOW dYac SIK
0a3ajbHUI 3a1MIIAETHCA MPAKTUYHO HE3MIHHMM. MioMeTpiil y porax i Tl MaTKu
YTBOPEHUN TphOMA IIapaMu TJIAJKUX MIOLMTIB, L0 MeperjieTeHi Mk coloro. Y
BHYTPIIIHbOMY (IIACIM30BOMY) IIapi TIJaJKl MIOUUTH PO3TAUIOBYIOTHCS KOCO-
noB370BkHKO. CepenHiil (CyauHHUMN) Iap MIOMETpilo, JA00pe BUPaKEHHA B TLII
MaTKH, OKpIM HHUPKYJISIPHO PO3TAIIOBAHMX IYYKIB TJIQJKUX MIOIHUTIB, MICTUTH
3HAYHY KUIBKICTh CYIUH PI3HOTO KajiOpy. Y 30BHINIHBOMY IIapi IJajKi MIOLUTH
PO3TaIIOBYIOThCS MO30BXHBO. MopdoMeTpisi mapiB CTIHKM MaTKH CaMKH OLI0ro
IIypa B HOpMi ToKa3aja, 10 TOBIIMHA MioMmeTpito ctaHoBmia (392,00 £+ 40,36) Mk,
engometpito — (657,00 £ 27,74) mxm. Ha mikpodoTtorpadisx Biii4acTi emiTeaionuTu
MICTHJIN Y TISHTP1 SAPO 3 YUITKUMHU KOHTYpaMU siIepHOi 000JO0HKH, OJTHUM a00 JBOMA
SIEPUSMHU, PIBHOMIPHO PO3MOJUICHUM XPOMAaTHHOM, iXHS LHTOIIa3Ma TOMIpHOT
€JIEKTPOHHOIT IIUIBHOCTI 31 CTAHJApPTHUM HAaOOpPOM OpraHenl. YJIbTpPacTPYKTypHA
opraHizamisg TJIAJIKUX MIOLUMUTIB MIOMETPII0  XapakTepu3yBaacs HASBHICTIO
BIJIPOCTKIB, TOHKMX aKTHHOBHUX 1 TPYOUX MIO3WHOBHUX MiO(p1UJIaMEHTIB, MIHOIUTO3HUX
MyXHPIIB, KaBEOJI, BEIMKOTO IMMaJUYKOIOIIOHOTO s/ipa, PO3MIIIEHOTO0 B IEHTPI
KJIITUHU, MITOXOHJIpiH, SKI KOHIICHTPYBAJIHCS TMEPEBAXXHO OUIA TOJIOCIB sjapa, a
TaKOXX  JIIITHAX, MIIMEHTHUX Ta  BYIJEBOAHUX  BKIOYeHb.  CyawHU
TeMOMIKPOIIMPKYJISTOPHOTO  pycia 3BuyaiiHOoi OymoBu. CTiHKa  KamuisipiB
chopMoOBaHa CHIOTEIIONUTAMH, K1 MICTHIMCS Ha O6a3aabHid MeMOpaHi.

UYepes 2 THxHI BBEJCHHS HATOY(iHY B €KCTIEPUMEHTAILHUX TBAPUH BUSBICHO
mepin 3MiHM aHTI0apXITEKTOHIKH CTiHKM MaTku. KoHTypu cynuH Oymnu mie dYiTkKi,
MpOTE€ apTepioNu Ta BEHYJIH PO3IIMPEHI, 3BUBUCTIII, MOPIBHSHO 3 KOHTPOJIEM,
Kanuisipy IIUpIIT  Ta TMEperieTeHl MIDK c00010. YCl BHUILEHABEJAEHI 3MIHU

MIATBEP/KYBAIM TMOKA3HUKK MOPHOMETPUYHOTO aHali3y: JllaMeTp apTepion



ctaHoBUB (45,33+6,88) mxm, p<0,05, niametp BeHyn cTaHOBUB (48,89+3,36) MKM,
p<0,05, miametp kanuwsipiB — (8,04+1,20) mxm, p<0,05. Ilomanbie TOCHIIKEHHS
BIPOJOBXK 6 THXKHIB MOKA3aJ0 3MEHILIEHHS apTepiosio-BEHYISIPHOTO KOE(ILIEHTY 0
0,95+0,07 BHACII10K PO3LIMPEHHS BEHYJISIPHOTO KOMIIOHEHTY
reMOMIKPOLIUPKYIATOPHOTO pyciia, HIUIbHICTh CITKU OOMIHHUX CYJUH 3MEHIIIyBajacs
1o 14,0+£2,2, a moka3HUK TpOo(PiYHOT aKTUBHOCTI TKAHUHU 3HAYHO 3POCTAB 1 CTAHOBUB
(29,03+£8,18) MKM, 1110 MIATBEPAKYBAJIO pyHHYBaHHS KaIliJApiB.

Ha MmikpocTpykTypHOMY piBHI MNepull O3HAKU MOPYIIEHb IMOMITHI 4epe3 2
THKHI BBEJCHHS HanOy(diHy OimuM s1abopaTopHuM miypaM. BusiBneHo CTpyKTYypHI
3MIHM yCiX OOOJIOHOK CTIHKM MAaTKM Ta MATKOBMX 3ajJ03, a TaKO0X po3Jaau
MIKpPOIIMPKYJIAILIT SIK B porax, Tak 1 B IHMI MaTku. OKpeMi eniTeTIONUTH MaTKOBUX
3aJ103 3a3HaBaJM PO3BUTKY BaKyoOJIbHOI AMCTpodii Ta HEKpPOTHYHMX 3MiH. BnacHa
IJIACTUHKA CJIM30BOT 00070HKM Oyna iH(UIBTpOBaHA MEPEBaXXHO HEUTpodiTamMu Ta
aiMmponnutamMu. B OKpeMHX CyauHaX EpUTPOLUTH PO3TAIIOBYBAJIUCH Yy JCKiTbKa
PSIIB, CKJICIOBAJIUCH, 110 BKa3y€ HA PO3BUTOK epUTpocTaszy. Bnpogorx HacTynmHux 4
THXKHIB ~ €KCIIEPUMEHTY  MAaTOJOTIYHI  3MIHM  HApOCTald 1  MPOSBISIUCS
aIbTEPATUBHUMH Ta TIIEPIUIACTUYHUMU MPOIIECAMH Y EMITENIT CIM30BOi 0OOJIOHKH Ta
MaTKOBHUX 3aJ103aX y MOEAHAHHI 3 HAPOCTAHHIM AUCIUPKYISITOPHUX 3MIH Y CYAUHHIN
cucrteMi MioMmeTpito. B emitemii cim30oBoi 000JOHKH POTiB MAaTKHM pPEECTPYBABCS
PO3BUTOK  BAaKyoOJIbHOI ~ JOucTpodii  Ta  HEKPOTUYHI  3MIHH. Cynunu
TEMOMIKPOIUPKYJIATOPHOTO pyclia CTIHKM MAaTKu OYyJau PO3IIMPEHi, TEeperoBHEHI
EPUTPOIIMTAMH, SIKI HEPIJKO PO3TAIIOBYBAIUCH Y ICKLIbKA PAIB, popmMyBanmu Gpirypu
MOHETHOTO CTOBIYHMKA, CKJICIOBAIMCh, IO BKa3y€ Ha PO3BUTOK CTa3y KpOBI,
dbopMyBanucsi TPUCTIHKOBI Ta 00Typyroui TpomOu. Yepes 6 THKHIB y 3a5103aX POTiB
MaTKH aJIbTePaTHUBHI 3MIHU €MiTeNit0 OyIn OB BUPAKCHUMH, YaCTillle TPATUISIIUCH
KIITHHA 3 BaKyOJII30BaHOIO IUTOIUIA3MOIO, HEKPOTH30BaHI emiTelNiadbHI KIITHHH.
Hapkono kiHIEBHX BIIJILIIB 3aJI03 Ta BHUBIAHUX IMPOTOK 30LIBIITYBajgach KiJIbKiCTh
¢i10pobacTiB Ta KOJAreHOBHX BOJIOKOH. CTpoma BIIACHOI IUIACTUHKH CIIH30BO1
000JIOHKKM poOTriB MaTku Oyna iHQUIBTpoBaHA HeTpodiUIaMu, JTIMPOIUTAMU Ta
Makpodaramu. TakoK pO3BUBAIUCh HEKPOTUYHI 3MIHU riIagkux MiouutiB. HaBkomio

rinepemMiioBaHUX CYJUH pO3TAalllOBYBAJIUCh Makpodaru, mo MICTHIA B IUTOIIa3MI1



MICMEHT 30JI0TUCTO-0YpPOro KOJIbOPY — FEMOCHUIEPHUH.

[Ipotarom 6 TWXHIB BBeACHHS HanOy(]iHy BiIOyBarOTbCA TJIMOOKI 3MiHH
YIBTPACTPYKTYPHOI OpraHizailii ycix 000JOHOK CTIHKA MaTKH O110r0 J1abopaTOpHOTO
nrypa. Uepes 2 THKHI €KCIEPUMEHTY Ha €JIEKTPOHHUX MIKpodoTorpadisix BUSBICHO
3MiHy QopMu Ta HaOpsSK MioUMTIB MiomeTpito. LluTtonnazma MiouMTIB IPOCBITIEHA,
KoMIUIEKC ['OnbaKi JecTpyKTypOBaHHWM, MITOXOHJIpli B CTaHl HaOpsKy, sAepHa
00OJIOHKa 3 BUIIMHAMHU, XPOMATUH MIIPYBaB JI0 KOHTYpPIB SJI€pHOI OOOJOHKH.
EnpotenionuT cyauH CTIHKM MaTKH TEX NepeOyBaiv B CTaHI HAOPSIKY, 3 BUTUHAMHU
AEPHOI YACTMHHM Yy TPOCBIT MikpocyauH.  Yepe3 4 THXKHI EKCICPUMEHTY
30UTBIIYBAIMCA JUISTHKA €HJOMETPII0, MIOMETPII0 CTIHOK Ta MIMWKU MATKH, SIKI
3a3HaBajM JUCTPO(dIUYHUX (BakyosbHOI AUCTpodii) Ta HEKPOTUYHUX 3MIH. Y
MIiOMeTpii MyYKH TIAJAKUX MIOLHUTIB PO3TAIIOBYBAIMCH XAOTHYHO, SApPA TIIATKHAX
MIOILIMTIB 3a3HAaBaIM JI3UCY, s/Ipa THIIUX MK 3MiHEHY (GOpMy Ta YMCICHH] BUITMHU
SIepHOiI O0OOJIOHKM, IHTOIIa3Ma OyJia pPI3KO TPOCBITIEHA, HEPIAKO Ji30BaHa,
0o00J0HKAa KIITHH 3a3HaBajia (¢parMeHTamii Ta posmany. Yepes 6 THXKHIB
eKCTIIEPUMEHTAILHOTO BIUIMBY HaIOy(}iHYy MPOCBIT MIKPOCYIWH TE€PEOBHEHUM
eJIeMEeHTaMH KpOBI, MOACKYAM BHUABISIA aAre3il0 EpUTPOIUTIB J0 EHIOTENII0
apTepiou, MPOCBITH KaIUIAPIB 3ipyacToi GOpMHU, XapaKTEPHUMH € TIIMOOKI BUIIUHH
IIUTOTUTA3MH €HIOTEIIII0, 3IYIIEHHS €HIOTEIonUTa a00 HOro (parMeHTy B MPOCBIT
MikpocyauH. EmiTenionuTu eHpoMeTpiro repedyBain B CTaHi BaKyoJbHOT TUCTpOdii
abo0 3 o3HakaMu Hekpo3y. lluTommazma mpocBiTIIeHa, OpraHeNu JeCTPYKTYpOBaHi,
0COOJIMBO 3pPYWHOBAaHWM MITOXOH/pIaJbHUN amapaT, MITOXOHJApIi BTpaydaau CBOi
rpe0eHi, TEepeTBOPIOBAINCA Y MIKPOKicTH. [Ipu eJeKTpOHHOMIKPOCKOIIYHOMY
JOCIIPKEHH] BJIACHOI TUTACTUHKHU CIIM30BOi 0OO0JIOHKH MAaTKH OL7IOTO Iypa BUSBIISLIA
il po3mymeHHs, BTpAaTy YITKHX KOHTYpPiB, a TOJEKYIu TEPEepBHICTh. Po3BHBAIHCH
HEKPOTHYHI 3MIHM TJIaAKuX MionuTiB. Yacrime HelTpodimm Ta Makpodaru
HarpoMajpKyBajlaCh MOPYY 3 HEKPOTH30BAHWMH TJIQJKUMU MIOIUTaAMU. BUABICHO
PO3IYIIEHHS, MOTOBIICHHS, HAOPSIK CHOJYYHOTKAHMHUX MPOIIAPKIB MK My4YKaMH
TIagKUX MIOIUMTIB MIOMETPII0, IMOTOBIIEHHS KOJIATCHOBHUX BOJOKOH, 301IbIICHHS
KUIbKOCTI (h10p00JI1acTiB, MO CBIIYUTH PO po3BUTOK (iOpo3y. OnucaHi BUllle 3MIHU

M1 BIUIMBOM HaIOy(iHY BKa3ylOTh Ha PO3BUTOK 3MIH CTIHKM MAaTKHU JIET€HEPATUBHO-



JNECTPYKTUBHOI'O XapaKTepy, IO MOXKE NPU3BOAUTH 10 MPOOJIeM penpoayKTUBHOIO
310pOB 5. BUsIBI€H1 NOPYILIEHHS € BAXKJIMBUMHU JJI1 PO3POOKH METOAIB MPOPUIAKTUKH
MATOJIOT1] KIHOYOI CTAaTEeBOi CHCTEMH 3YMOBJIEHOI 3aCTOCYBAHHSIM HAapKOTHYHHX
CEpEIHUKIB.

Kurouogi ciioBa: maTka, CTpyKTypHa Oprasizallisi, Omioi, eKCIEpUMEHT.

ABSTRACT

Ivankiv Ya.T. Structural organization of the uterus under physiological
norms and under the influence of nalbuphine.

Qualifying scientific work on the rights of a manuscript.

Dissertation for the academic degree of the Candidate of Medical Sciences
(PhD) in the speciality — 14.03.01 — Normal anatomy (222 Medicine). — Danylo
Halytskyy National Medical University of Lviv.

The dissertation work is devoted to the experimental substantiation of research
of influence of drugs on structure of reproductive organs of experimental animals
(white laboratory rats), namely: angioarchitectonics, micro- and ultrastructure of the
uterus, to develop methods for the prevention of pathology of the female reproductive
system caused by the use of narcotic drugs.

The regularities of morphological changes of uterine walls under conditions of
long - term exposure to nalbuphine have been established. The macroanatomical
study established that the uterus of a white laboratory rat is an odd hollow organ,
which is created from two horns, a body, a cervix and contains an uterine cavity. An
Important feature of the structural organization of the uterus of laboratory white rat
are the horns that grow together in the caudal direction, forming a double body and
neck, and their cavities are separated by a middle partition from each other. It is
determined that the uterus is supplied with blood through the uterine artery (a.
uterina) and the ovarian artery (a. ovarica). The uterine artery passes ventrally in the
mesentery of the ovary and forms an anastomosis with the ovarian artery, gives
branches to the cervix (rr. Cervicis uteri) and descending branches of the first order,
which are divided into second-order branches, which branch in the uterus into

branches of the next orders. The following values of morphometric indices of



hemomicrocirculatory bloodstream of the white rat’s uterine under the conditions of
physiological norm were established: diameter of arterioles equals (37,10 + 9,00) um,
diameter of the venules - (42,36 = 2,44) um, respectively Arteriolar-to-Venular Ratio
— 0,88 + 0,16. Diameter of capillaries of the uterus of the white laboratory rat under
the conditions of physiological norm was (5,91 £ 1,40) um, density of the network of
exchange vessels attains 19,6 + 4,1um; index of trophic activity of the tissue — 17,08
+ 0,97 um.

Histologically, it has been established that the wall of the horns, body and
cervix is formed by three clearly formed membranes: mucous (endometrium),
muscular (myometrium) and serous (perimetrium). In the endometrium of the uterus
of a laboratory white rat, we distinguish two layers - basal and functional. During the
estrous cycle, the functional layer undergoes profound changes, while the basal
remains practically unchanged. The myometrium in the horns and body of the uterus
is formed by three layers of intertwined smooth myocytes. In the inner (submucosal)
layer, smooth myocytes are located obliquely longitudinally. The middle (vascular)
layer of the myometrium, well expressed in the body of the uterus, in addition to
circularly arranged bundles of smooth myocytes, contains a significant number of
vessels of various calibers. In the outer layer, smooth myocytes are located
longitudinally. Morphometry of the layers of the uterine wall of the female white rat
under the conditions of physiological norm showed that the thickness of the
myometrium was (392,00 £ 40,36) um, endometrium - (657.00 £ 27.74) um. In
microphotographs, ciliated epitheliocytes contained in the center a nucleus with clear
contours of the nuclear envelope, one or two nucleoli, uniformly distributed
chromatin, their cytoplasm of moderate electron density with a standard set of
organelles. Ultrastructural organization of smooth myocytes of myometrium was
characterized by the presence of processes, thin actin and coarse myosin
myofilaments, pinocytic vesicles, caveolas, large rod-shaped nucleus located in the
center of the cell, mitochondria, which were concentrated mainly at the poles of the
nucleus, as well as lipid, pigment and carbohydrate inclusions. Vessels of a
hemomicrocirculatory channel possess a usual structure. The capillary wall is formed

by endotheliocytes, which are located on the basement membrane.



After 2 weeks of injection of nalbuphine in experimental animals, the first
changes in the angioarchitectonics of the uterine wall were detected. The contours of
the vessels were still clear, but the arterioles and venules were dilated, more tortuous
than the control, the capillaries were wider and intertwined. All the above changes
confirmed the data of morphometric analysis: : diameter of arterioles equals
(45,334£6,88) um, diameter of the venules equals (48,89£3,36) um, diameter of
capillaries — (8,04+1,20) um, Further study for 6 weeks showed a decrease in
Arteriolar-to-Venular Ratio to 0.95 = 0.07 due to the expansion of the venular
component of the hemomicrocirculatory tract, the density of the network of exchange
vessels decreased to 14.0 = 2.2, and the index of trophic activity of the tissue
increased significantly and amounted to (29.03 £ 8.18) wm, which confirmed the
destruction of capillaries.

At the microstructural level, the first signs of abnormalities are visible after 2
weeks of administration of nalbuphine to white laboratory rats. Structural changes of
all membranes were revealed of the uterine wall and uterine glands and also
frustration of microcirculation were revealed both in horns, and in a cervix of uterus.
Some epitheliocytes of uterine glands underwent vacuolar dystrophy and necrotic
changes. Lamina propria of the mucous membrane was infiltrated mainly by
neutrophils and lymphocytes. In some vessels, erythrocytes were arranged in several
rows, glued together, which indicates the development of erythrostasis. During the
next 4 weeks of the experiment, pathological changes increased and manifested
themselves by alternative and hyperplastic processes in the epithelium of the mucous
membrane and uterine glands in combination with an increase in dyscirculatory
changes in the vascular system of the myometrium. The development of vacuolar
dystrophy and necrotic changes were registered in the epithelium of the mucous
membrane of the uterine horns. The vessels of the hemomicrocirculatory tract of the
uterine wall were dilated, overflown with erythrocytes, often located in several rows,
forming the figures of a coin column, glued together, which indicates the
development of blood stasis, formed parietal (mural) and obstructive thrombi. After 6
weeks in the glands of the uterine horns, alternative changes in the epithelium were

more pronounced, cells with vacuolated cytoplasm, necrotized epithelial cells



occured more common. The number of fibroblasts and collagen fibers increased
around the terminal glands and excretory ducts. The stroma of the lamina propria of
the mucosal membrane of the uterine horns was infiltrated with neutrophils,
lymphocytes and macrophages. Necrotic changes in smooth myocytes also
developed. Macrophages containing a golden-brown pigment — hemosiderin — were
located around the hyperemic vessels.

During 6 weeks of nalbuphine administration profound changes occur in the
ultrastructural organization of all membranes of uterine wall of white laboratory rats.
After 2 weeks of the experiment, the electron micrographs revealed a change in the
shape and swelling of the myometrial myocytes. The cytoplasm of myocytes have
become enlightened, the Golgi complex has been destructured, the mitochondria are
in a state of edema, the nuclear envelope with protrusions, chromatin migrated to the
contours of the nuclear envelope. Endothelial cells of the vessels of the uterine wall
were also in a state of edema, with protrusions of the nuclear part into the lumen of
the microvessels. After 4 weeks of the experiment the areas of the endometrium
increased, myometrium of the walls and cervix that underwent dystrophic (vacuolar
dystrophy) and necrotic changes. In the myometrium, bundles of smooth myocytes
were arranged chaotically, the nuclei of smooth myocytes underwent lysis, the nuclei
of others had an altered shape and numerous protrusions of the nuclear envelope, the
cytoplasm was much enlightened, often lysed, the cells membranes underwent
fragmentation and disintegration. After 6 weeks of experimental exposure to
nalbuphine, the lumen of the microvessels is full of blood elements, sometimes
showing adhesion of erythrocytes to the endothelium of the arterioles, lumens of the
capillaries had a star-shaped, there were, characteristically, deep protrusions of the
cytoplasm of the endothelium, exfoliation of the endothelial cell or its fragment in the
lumen of the microvessels. Endometrial epitheliocytes were in a state of vacuolar
dystrophy or with signs of necrosis. The cytoplasm was enlightened, the organelles
were destructed, especially the destroyed mitochondrial apparatus, mitochondria lost
their ridges, turned into microcysts. Electron microscopic examination of the lamina
propria of the mucous membrane of the uterus of a white rat revealed its loosening,

loss of clear contours, and sometimes discontinuity. Developed necrotic changes of



smooth myocytes. More often neutrophils and macrophages accumulated near
necrotized smooth myocytes. Loosening, thickening, edema of connective tissue
layers between bundles of smooth myocytes of the myometrium, thickening of
collagen fibers, increase in the number of fibroblasts have been established, which
indicates the development of fibrosis. Also, necrotic changes developed in smooth
myocytes. More often, neutrophils and macrophages accumulated next to necrotized
smooth myocytes. The changes described above under the influence of nalbuphine
indicate the development of changes in the uterine wall of degenerative-destructive
nature, which may leads to reproductive health problems. The identified disorders are
important for the development of methods for the prevention of pathology of the
female reproductive system caused by the use of narcotic drugs.

Key words: uterus, structural organization, opioid, experiment.
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