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increased to 231.85+18.3 um, which we also considered a negative effect of cadmium on vascular liver parenchyma
system. Compared to the control, the difference in the diameter of the central lobular vein was significant (p<0.001).

Conclusions. Chronic exposure to cadmium chloride at a dose of 2.0 mg/kg led to changes in the morphologi-
cal structure of the liver of experimental animals, which was manifested by a significant increase in the thickness
of the liver capsule, an increase in the diameter of blood vessels with local hemorrhages in the parenchyma of the
organ (on the 30th day of the experiment), an increase in the number connective tissue elements and parenchyma
compaction in an experiment on rats. Chronic administration of cadmium chloride to rats leads to an increase in
the activity of aspartate aminotransferase and alanine aminotransferase in the blood of male rats compared to the
control group at both time points of the study, which was confirmed by the calculation of the de Ritis coefficient and
indicates the negative effect of cadmium on the histogenesis of the liver of experimental animals.

Key words: cadmium intoxication, liver, morphological studies, biochemical studies, alanine transferase, aspar-
tate transferase.
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MORPHOMETRIC ANALYSIS OF CHANGES OF THE MUCOSA OF UTERINE TUBE

OF FEMALE RAT UNDER THE INFLUENCE OF OPIOID IN EXPERIMENT
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
mariapodolyk1979@gmail.com

Tubal factor infertility is one of the most pressing problems of our time, as this condition makes it impossible for a
mature organism to produce offspring. The issue of restoring and preserving reproductive health is one of the priority
problems of modern gynaecology and reproductive medicine. Therefore, in terms of reproductive health care as a
fertility factor, the main focus is on those strategies that can help reduce reproductive losses. In recent years, Ukraine
has been experiencing an insufficient level of reproductive health due to the negative impact of socio-economic in-
stability in the country, martial law, falling living standards, and natural conditions. In addition, the ongoing opioid
epidemic is a major burden on society and has a detrimental impact on future generations. Many literary sources
contain information about the significant adverse effects of opioids on women's reproduction.

The fallopian tube is crucial in the mother's interaction with gametes and embryos. For both human and female
laboratory white rats, it takes almost four days for the oocytes to pass through the fallopian tube to the uterus. De-
fects associated with these processes can lead to infertility, which has motivated a wide range of research into the
causes and treatments of pathological conditions of the fallopian tube.

The article highlights the links of tubal-peritoneal infertility, namely the effect of the narcotic analgesic Nalbufin
on the morphometric parameters of the components of the mucous membrane of the ampulla of the fallopian tube:
the thickness of the mucous membrane, the thickness of the mucous membrane lamina propria, the width and
length of the fold of the mucous membrane of the ampulla of the fallopian tube of the female white rat.
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Connection of the publication with planned
research works.

The work is a fragment of the research work
«Structural organisation, angioarchitectonics and
anthropometric features of organs in the intra- and
extrauterine periods under conditions of exo- and
endopathogenic factors», state registration number
0115000041.

Introduction.

Drug abuse today is a profound medical,
socioeconomic and psychological problem that affects
all aspects of human life [1, 2]. Women are a separate
cohort of patients who require the close attention
of doctors due to the unique effects of drugs on their
bodies [3, 4]. Due to the peculiarities of their structure,
namely, a higher ratio of fat to water and lower enzyme
activity, drugs have a devastating effect on the female
body, affecting almost all organs and systems [5]. Of
particular interest among specialists of various profiles,
and primarily among obstetricians and gynaecologists,
is the impact of excessive drug use or long-term use of
narcotic analgesics on the reproductive system, given
the rapid increase in the proportion of diseases of this
system and their complications [6, 7]. The literature
is quite well-informed about the effects of opioids on
some genital organs. For example, the destructive and
degenerative changes that occur in the ovaries and
uterus are well studied [8, 9, 10], and many studies
have also focused on changes in the structure of the
mammary gland [11]. However, today, there are many
questions about the changes that occur under the influ-
ence of long-term opioid abuse on the fallopian tubes.
This issue is especially acute given the steady increase
in tubal factor infertility and ectopic pregnancy episodes
among the female population both in Ukraine and world-
wide. In modern society, the problem of infertility has
become a global issue. The high prevalence and broad
resonance of its consequences have brought infertility
beyond the scope of medicine. Infertility in women is a
complex process because it is in the female body that
new life is born, and it is the female body that has to
preserve, develop, bear and give birth to this life and
be in constant contact with her child, not only physically
but also mentally. According to the European Society for
Human Reproductive Medicine (ESHRE), a medical cause
of infertility can be established in approximately 80% of
cases. In about 20% of couples, the cause of infertility
remains unclear [12]. About 70% of infertility cases in
couples were caused by a female factor, 25% by a male
factor, and in 5% of cases, both partners had infertility
problems [13, 14]. In the structure of female infertility,
the main factors are tubal, endometrial dysfunction and
endocrine dysfunction.

The aim of the study.

To analyse the morphometric parameters of the
components of the fallopian tube mucosa in normal
conditions and under conditions of prolonged exposure
to opioids.

Object and research methods.

The study was performed on 29 sexually mature
white female rats, aged 4.5-6.0 months and weighing
180-220 g, which were kept in standard conditions of
the vivarium of Danylo Halytsky Lviv National Medical
University. Morphometric analysis of the components
of the mucous membrane of the fallopian tube of the

female rat in the normal state was performed on five
animals. The experimental animals were divided into
three groups: the first group of experimental animals
was administered intramuscularly with nalbuphine for
two weeks; the second group of experimental animals
— for four weeks; the third group — for six weeks. The
control group consisted of 9 female rats injected with
saline. To perform morphometric analysis of the compo-
nents of the mucous membrane of the fallopian tube of
a female white rat, the height (from the basal to the api-
cal end) and width (middle part) of its folds, the thick-
ness of its own lamina propria, and the thickness of the
mucous membrane between the folds were measured.
For this purpose, images of histological sections taken
with an x20, x40 objective were used. A calibration slide
with 10 um divisions was used to calibrate the software.
Thus, the pixel-to-micrometer ratio was set at 6.26 pix-
els per 1 um (x20 objective) and 12.52 pixels per 1 um
(x40 objective). A series of images was taken in such a
way as to cover the entire area of the histological sec-
tion evenly.

The minimum sample size for each indicator in each
group was 30-50 measurements. The measurements
were made using the “straight” tool of ImagelJ 1.52 soft-
ware, followed by entering the results into a spreadsheet
for statistical analysis. All the results of morphometric
studies at the first stage of statistical processing were
tested for normality of distribution using the Shapiro-
Wilk test and graphical methods — analysis of boxplots
(boxes with whiskers) and K-K plots (quartile-quartile
plots). Since all the obtained indicators corresponded to
the normal distribution, the results were presented in
terms of M+SD, where M is the arithmetic mean, and
SD is the standard deviation. In order to select an ad-
equate criterion for determining the significance of the
difference in indicators between groups, the data were
tested for equality of variances using Levene’s test. The
level of reliability for morphometric studies was set at
&=95. The difference between groups was considered
significant at p<0.05. All statistical calculations were
performed using RStudio software v. 1.2.5042.

The experimental studies were conducted in com-
pliance with the requirements of humane treatment of
experimental animals regulated by the Law of Ukraine
“On the Protection of Animals from Cruelty” (No. 3447-
IV of 21.02.2006) and the European Convention for the
Protection of Vertebrate Animals Used for Research and
Other Scientific Purposes (Strasbourg, 18.03.1986).

Research results.

Based on the study of the morphometric parameters
of the components of the mucous membrane of the
ampulla of the fallopian tube under physiological condi-
tions, we found that the thickness of the mucous mem-
brane is (12.60+2.20) um, the thickness of the mucous
membrane lamina propria is (4.63+1.49) um, the width
of the fold is (60.90+18.40) um, and the length of the
fold is (143.004£57.80) um.

In the course of the experimental study of the ef-
fect of nalbuphine on the structural organisation of the
mucous membrane of the fallopian tube wall for six
weeks, destructive changes were found that correlate
with changes in the thickness of the mucous membrane
and the thickness of the mucous membrane lamina pro-
pria of the ampullary part of the fallopian tube of the
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white laboratory rat, as well as changes in the width and
height of the folds.

After two weeks of the experiment, the thick-
ness of the mucous membrane slightly increased to
(14.4042.02) um, control — (12.60£2.20) um, p<0.05.
After four weeks of nalbuphine administration, it was
(18.40+3.60) um, control — (12.60+2.20) um, p<0.05,
and after six weeks, it was (23.20£8.54) um, control —
(12.60£2.20) um, p<0.05. After two weeks of the experi-
ment, the thickness of the mucosa’s own lamina propria
also increased to (9.28+1.47) um, control — (4.63+1.49)
pum, p<0.05, after four weeks of nalbuphine administra-
tion it is (13.40+3.74) um, control — (4.63%1.49) um,
p<0.05, and after six weeks it is (16.00+3.59) um, con-
trol — (4.63+1.49) pm, p<0.05.

After two weeks of nalbuphine administration, a
decrease in the length of the fold of the mucous mem-
brane of the ampullary part of the fallopian tube of the
white rat, compared to the control, to (113.00+38.60)
um was observed, control — (143.00+£57.80) um,
p<0.05, after four weeks of nalbuphine administration
it was (92.00+£47.60) um, control — (143.00+57.80) um,
p<0.05, and after six weeks it was (53.60£29.90) um,
control — (143.00+£57.80) um, p<0.05. After two weeks
of the experiment, the width of the mucosal folds also
decreased: (53.00+£18.80) um, control — (60.90+18.40)
um, p<0.05, after four weeks of nalbuphine administra-
tion it was (40.20+15.60) um, control — (60.90+18.40)
um, p<0.05, and after six weeks it was (32.10+16.10)
pum, control — (60.90+18.40) um, p<0.05.

Thus, the first signs of disruption of the structure of
the mucous membrane of the fallopian tube wall were
detected after two weeks of experimental exposure to
nalbuphine. Swelling of the fallopian tube mucosa and
slight smoothing of the folds were observed.

Six-week administration of nalbuphine causes sig-
nificant changes in the structural organisation of the fal-
lopian tube wall; in particular, the lumen of the fallopian
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tubes increases, and the folds of the fallopian tube mu-
cosa are mostly smoothed out.

Discussion of the research results.

To date, a considerable number of experimental
studies have been conducted on the feasibility and ef-
fectiveness of narcotic analgesics and their destructive
effects on organs and systems [15, 16, 17]. There is also
no consensus in the current literature on the timing of
use and the occurrence of irreversible changes [18, 19,
20, 21]. In the present study, we compared the morpho-
logical changes in the components of the fallopian tube
mucosa after intramuscular injection of nalbuphine
against the background of an experimental study. The
changes that occurred indicate the ability of the opioid
to cause irreversible changes with prolonged use, lead-
ing to disorders of structure and function at all levels.
At the same time, similar changes have been observed
in other pathological processes in the fallopian tubes,
including salpingitis, adnexitis, and hydrosalpingitis [22,
23].

Conclusions.

The morphometric analysis revealed a significant in-
crease in the thickness of the mucous membrane and
the lamina propria of the mucous membrane of the fal-
lopian tube wall by 84.13% and 245.57%, respectively,
and a significant decrease in the length and width of
the folds of the mucous membrane of the fallopian
tube wall by 62.94% and 47.29%, respectively. All these
changes indicate significant, profound changes in the
mucous membrane of the fallopian tube of the white
laboratory rat under the influence of nalbuphine.

Prospects for further research.

This study demonstrates the need for further eluci-
dation of the effect of narcotic analgesics on the organs
of the female reproductive system, in particular on the
fallopian tubes, both at the macro- and microstructural
level.

Modontok M. B., [pecoKo H. I., bekecesuy A. M., Kupuk X. A., Muxaneeu4 M. M.

MOP®OMETPUYHUI AHANI3 3MIH C/IN30BOI O60/IOHKMN MATKOBOI TPYBU
CAMKMU LLYPA 3A YMOB EKCNEPMMEHTA/IbHOIO BMNIMBY OoNioiay

JlbBiBCbKMIA HALiOHANIbHUIA MeaUYHUIA yHiBepcuTeT im. flaHuna Fanuuybkoro (M. JIbsie, YKpaiHa)
mariapodolyk1979@gmail.com

be3rnnioos mpybHo20 xapakmepy € 00Hie 3 HAlibinbW akmyanbHUX Npobsem cbo200eHHS, OCKinbKU OaHUl
CMAH YHeMOM(UBAOE 30aMHicMb 3pino2o opaaHiamy dasamu Hauw,adkie. [TuMaHHA 8i0HOBAEHHA ma 36epeeHHs
pernpodyKkmueHo20 300p08°s € 00HIED i3 npiopumemHux npobsaem cy4acHoi 2iHeKonoeii ma penpodykmoroeil.
TomMy 8 MUMAHHAX OXOPOHU pPernpodyKMueHO20 300p08>S AK YUHHUKO HAPOOMY8AHOCMI, OCHOBHUU aKyeHm
pobumsca HA mMux cmpamegifax, AKi MOXymb CPUAMU CKOPOYeHHIO pernpodykmusHux empam. [lpomsazom
OCMAHHIX POKie 8 YKpaiHi ympumyemoscs HedocmamHili piseHb pernpooyKmugHo20 300p08°s HacesneHHS 8HACMIO0K
He2amueHo20 8r1/1U8y COoYiaabHO—eKOHOMIYHOI HecmabinbHocmi 8 depicasi, 8ilicbko8o20 cMaAHy, NAdiHHA pPieHsA
HUMmMS, NPUPOOHUX YMO8 HummeodifnbHocmi HaceneHHs. OKpiM ybo2o, mpuearoya enioemis onioidie € 8eauKuUM
msaAzapem 015 cycninbcmea ma 32y6Ho 8nausae Ha MalibymHi NOKoNiHHA. Y 6aeambox nimepamypHux Oxepenax
mpanastomeca 8idomocmi u,000 3HAYHO20 HE2AMUBHO20 B/AUBY 0Mioidie Ha PernpPoOYKUito HCHKU.

Mamkoea mpyba sidizpae supiwianbHy posnb y 83aEmMoOil mamepi 3 2amemamu ma embpioHamu. Ak 045 nrodel,
makK i 018 camoK nabopamopHux binux wypie, 0218 MPOXOOHEHHS 080UUMI8 Yepe3 Mamkosy mpyby 00 mamkxu
nompibHo malixce Yyomupu OHi. [epekmu, rnos’a3aHi 3 yumu rnpouecamu, Moxcymso crpuvyuHuUmu 6e3nnioos,
wWo Momusysasao WupoKuli criekmp 00CniOMeHs, AKI 8UBYAOMb MPUYUHU BUHUKHEHHA ma crnocobu nikysaHHA
namoso2iyHux cmaHie mamkosoi mpy6u.

362 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171)



MOP®ONO0rifa / MORPHOLOGY

Y cmammi eucsimaeHo nAaHKU mpybHO-nepumoHednsHo2o 6e3nni0ds, a came 6MnaAu8 HAPKOMUYHO20
aHanvbzemuka «HanbygiHy» Ha MopgoMempuYHi MOKA3HUKU KOMIOHEeHMIi8 Cau3080i 060A0HKU aMIIYAbHOI
YacmuHU mMamkogoi mpybu: mosuwuHy c1u3080i 060/10HKU, MOBUWUH 8/10CHOI MAACMUHKU C/1U3080i 060/10HKU,
WUPUHY ma 008MHCUHY CKAAOKU CAU30801 060/0HKU AMITYAbHOI YacCmUHU Mamkoeoi mybu camku 6inozo wypa.

Knro4oei cnoeas: ekcriepumeHm, mopgomempis, mamkosa mpy6a, HanbygiH.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0C/IA-
HUMK poboTamu.

Pobota € ¢pparmeHtom HAP «CTpyKTypHa OpraHi-
3auifa, AHrioapXiTEKTOHIKA Ta AHTPOMOMETPUYHI OCOo-
6/MBOCTI OpraHiB y BHYTPilWIHbO- Ta Mo3ayTpobHomy
nepiogax 3a yMoB €K30- Ta eHA0MNaToreHHUx GakTopiBy,
HOMep Aep¥aBHOI peecTpayii 0115000041.

Bctyn.

310BXKMBAHHA HAPKOTMKAMM Ha CbOrogHi € rnnbo-
KO MeAMYHO, COLiaNbHO-EKOHOMIYHOK Ta MNCUXO-
NoriyHoo npobsemoto, AKa TOPKAETbCA BCiX aCNeKTis
XKUTTA noguHun [1, 2]. OKpemoto KOropToro NaLi€eHTIB,
AKi NOTPebyoTb NUALHOI YBaru NiKapis € XiHKK, WO 0by-
MOB/IEHO YHiKaNbHICTIO BN/IMBY HAPKOTMKIB Ha iXHii op-
raHism [3, 4]. BHacnigok ocobnumsocTeit bygosu, a came,
6iNblMM CNiBBIAHOWEHHAM ¥MUPIiB i BOAN Ta HUNKYOKD
AKTUBHICTIO GEPMEHTIB HAPKOTUKM YMHWUTb HULLiIBHUN
BM/INB Ha XKIHOUYMI OPraHi3m, AKUI CTOCYETbCA NPaKTUY-
HO BCix opraHiB Ta cuctem [5]. OcobamBy 3aLikaBieHicTb
cepep, cneuianicTis pisHoro npo¢into, a NepwoYeproso
— cepep, akyLepiB Ta riHEKONOTiB, BUKIMKAE BNINB Ha4-
MIpPHOTO B}KMBaAHHA HapKOTMKIB abo [0BroTPMBANOro
3aCTOCYBaHHA HAPKOTUYHMX aHANbIeTUKIB HA PENPOAYK-
TUBHY CMCTEMY, BPAXOBYHOUYM CTPiMKe 36inblueHHA NUTo-
MOI Barv 3aXBOPIOBaHb LLi€i CMCTEMM Ta iXHiX YCKNa4HEHDb
[6, 7]. B nitepatypi aocutb aAobpe BUCBITNEHI NUTaHHA
LWoao BN/MBY OMiOIAiB Ha AedAki cTaTeBi opraHu. Ha-
npvknag, nobpe BMBYEHMMU € Ti AECTPYKTUBHO-Aere-
HepaTMBHI 3MiHW, WO BMHMKAIOTb Y AEYHUKAX Ta MaTL
[8, 9, 10], 6arato pobiT NPUCBAYEHO TAKOXK 3MiHam Yy
CTPYKTYpi MonoyHoi 3ano03um [11]. OgHak, Ha CbOrogHi
[0CUTb 6araTo 3annTaHb CTOCOBHO 3MiH, AKi BUHUKAOTb
nig BNAMBOM AOBrOTPMBANOrO 310BXMBAHHA OMioiais
Ha MmaTKoBi Tpybu. OcobamMBO roCTPO JaHe MUTAHHA
CTOiTb, BPAxXOBYIOUM HEBMUHHE 3POCTaHHA TpPybHOro
HennigaAa Ta eni3ofis eKTONiYHOI BariTHOCTI cepeg, Xi-
HOYOroO HaceNeHHA AK YKpaiHu, TaK i CBiTy. Y cyyacHomy
cycninbcti npobnema 6esnnigas Habyna rnobasnbHOro
pOo3Mipy. BMCOKa NOLIMPEHICTb i LULMPOKMIA pE30HAHC Ha-
cniakis BuBiB 6e3nniaana 3a mexi meanuuHu. besnnigaa
Y }IHOK — CKNaAHUI Npouec, TOMy LLLO came B XKiHoYoMy
OpraHi3ami 3apOAKYETbCA HOBE XKUTTA, CaMe KiHo4Yomy
OpraHiaMy HaNeXuTb Le KUTTA 36epertn, Po3BUHYTH,
BUHOCUTU | HapoauTh i 6yTM B MOCTiMHOMY 3B’sI3KYy 3i
CBOEID AUTUHOLO, i HE Ti/IbKW TiNeCHO, ane i MeHTa/lb-
HO. 3a gaHMMM EBpoMeincbKoi acouiauil penpoayKTmB-
Hoi meaunumun (ESHRE), npubamsHo B 80% Bunazkis
MOXHa BCTAaHOBWUTM MeAMYHYy npuyumHy 6esnnignq, a
B 621M3bKo 20% nap npuvynHa 6e3nninan 3aaunWwaeTbes
He3'AacoBaHoto [12]. Bansbko 70% Bunagkis 6esnnigas
B napax 6ys10 BUKANKAHO }KiHouMm dpakTopom, 25% —yo-
NoBiuMM, a B 5% BMNaakis npobnemu 6esnnigns 6ynm
B 06ox naptHepis [13, 14]. Y cTpyKTypi *KiHoyoro 6es-
nAigan oCHOBHUMM GaKTOpaMu € TPYOHWUI, NOpYyLIEHHS
byHKUiT eHAOMEeTPIto | eHAOKPUHHI AUCPYHKLT.

Merta gocnigKeHHs.

MpoaHanizyBatn mMopdoMeTPUYHI NMOKA3HUKN KOM-
NMOHEHHTIB C/IN30B0T 060/I0HKN MaTKOBOI TPy6UM B HOPMI
Ta 32 YMOB TPMBA/IOrO BN/IMBY onioiay.

O6’eKT i meTOaU AoCNiAXKeHHA.

JocnifrKeHHA BUKOHAHI Ha 29 cTaTeBO3pinnx 6innx
Lypax-camkax, Bikom 4,5-6,0 micauis i macoto Tina
180-220, AKMX yTPUMYBaNM y CTaHLAPTHMX YMOBAX Bi-
Bapito JIbBiBCbKOro HaLLiOHANbHOIO MeAUYHOro yHiBep-
cuTeTy imeHi [daHuna lfanuubkoro. MopdomeTpuiuHuii
aHani3 KOMMOHEHTIB C/IM30BOI OOONIOHKM MaTKOBOI
TPybM CaMKM LLlypa B HOPMIi 34iACHIOBaAM Ha 5 TBa-
puHax. EKcnepvmeHTanbHi TBAapUHM NOAINEHO HA TPU
rpynu: nepuwiv rpyni niagocnigHux TBapuH BBOAMAM
BHYTPILUHbOM’I30BO  «HanbydiH» BNPOOOBXK 2 TUXK-
HiB; Apyrin rpyni nNioaocniAHUX TBapuMH — BNPOJOBXK 4
TUXKHIB; TPETil rpyni — BNpoAoBXK 6 TUKHIB. KOHTposiem
cnyryBann 9 WwypiB-camok, AKMm Beoaunun disionoriy-
HWI po3umH. [InA npoBeAeHHA MOPOMETPUYHOTO aHa-
Nli3y KOMMOHEHTIB CM30B0i 060/10HKM MaTKOBOI Tpybu
CaMKK 6inoro wypa 3aicHioBann BUMIpK BUCOTKU (Big,
6a3anbHOro A0 anikaabHOro KiHWA) Ta WHPUHK (cepea-
HS YacTuHa) i CKNaZoK, TOBLLMHY il BAACHOI NIACTUHKM,
a TAKOX TOBLLMHY C/IM30BOI 0OOIOHKM MiXK CKAagKamM.
[ns uboro 6ynn BUKOPUCTaHI 3HIMKM FiCTONOTIYHUX Npe-
napartiB, 3pobneHi i3 BMKopuUcTaHHAM 06’ekTnBy %20,
x40. [ina KanibpyBaHHA nporpamu 6yno BUKOPUCTAHO
KanibpoBOYHMI cnang, i3 HaHeCeHMMW Ha HbOro no-
Ainkamy no 10 mkm. Takum YnMHoM Byno BCTAaHOBAEHO
CniBBiAHOLWEHHA NiKkcena Ao mikpomeTpa — 6,26 nikcenb
Ha 1 mKm (06’ekTmB x20) Ta 12,52 nikcenb Ha 1 MKm
(06’ekTnB x40). Cepito 3HIMKIB pOBMAM TaKUM YMHOM,
wob6 PiBHOMIPHO OXOMUTW BCHO MAOLLY FiCTONOFYHOrO
npenapary.

MiHimanbHU 06’em BUBIPKM ANA KOXKHOIFO NOKas-
HMKa NOo KOXKHil rpyni ctaHoBmB 30-50 3amipiB. 3amipu
NPOBOAW/IN i3 BUKOPUCTAHHAM iHCTpyMeHTy “straight”
nporpamu Imagel) 1.52 i3 nopganbwum BHECEHHAM
OTPMMaHUX pPes3ynbTaTiB B €NeKTPOHHY Tabnauuto ana
NpoBeAeHHA CTAaTUCTUYHOTO aHanidy. Bci pesynbtatu
MOPHOMETPUYHUX AOCAIAKEHD HA NepLioMy eTani cTa-
TUCTUYHOT 06PO6KM NPOXOANAN NEPEBIPKY HA HOPMasIb-
HiCTb po3noainy 3a gonomoroto Kputepito Lanipo-Yinka
Ta i3 BUKOPUCTaHHAM rpadiyHMX MeToAiB — aHani3y 6ok-
cnnoTiB (AwmKiB 3 Bycamu), Ta K-K rpacdikis (KBapTuab-
KBapTUAb rpadikun). Tak SK BCi OTPUMaHi MOKa3HUKM 3a
XapaKTepom po3noAiny BiAMOBIAAAN HOPMAZbHOMY,
6yN0 BUMKOPUCTAHO MpeacTaBNeHHA pe3y/bTaTiB Yepes
MzSD, ae M — cepeaHe apudmeTnyHe, SD cTaHOapTHE
BigXuaeHHA. 3 meToo BMOOPY afeKBaTHOrO KpuTepito
BCTAHOB/IEHHA 3HAYYLLOCTI Pi3HMLLI MOKA3HMKIB MiXK rpy-
namu, AaHi NpoXoAunun nepesipKy PIBHOCTI Aucnepcin
3a gonomoroto TecT JleseHa. PiBeHb JOCTOBIpHOCTI Ana
MOPGOMETPUYHMX AOCANIAKEHDb BCTAHOBMAM HA PiBHI
&=95. Pi3HMUA MiXK rpynamm BBa*kanacb AOCTOBIPHOHO
npu p<0,05. Bci cTaTUCTUYHI 06paxyHKM NpoBOAMAMCA i3
BMKOPUCTAHHAM NporpamHoro 3abe3sneyeHHs RStudio v.
1.2.5042.

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171)

363



MOP®O0ONO0rifa / MORPHOLOGY

EKcnepumeHTanbHi focnigxeHHsa 6yno nposeaeHo 3
[OTPUMAHHAM BUMOT T'YyMaHHOrO CTaB/IEHHA [0 NiaAo-
CNiAHUX TBAPWH, pPernameHToBaHUX 3aKOHOM YKpaiHu
«po 3aXMCT TBAPMH Bif, }KOPCTOKOro NOBOAMKEHHA» (N
3447-1V Big 21.02.2006 p.) Ta EBpONENCcbKO KOHBEHLL-
€10 NPO 3aXUCT XPebBETHUX TBAPWH, AKI BUKOPUCTOBYIOTb-
CA ANA AOCNIAHUX Ta iHWKWX HayKoBUX Linel (Ctpacbypr,
18.03.1986 p.).

Pe3ynbTatu gocnigKeHHs.

Ha ocHoBi npoBegeHoro gocnigxeHHa mopdome-
TPUYHMX NOKA3HUKIB KOMMOHEHTIB C/1M30B0OiI 060NOHKM
aMMy/IbHOT YaCTMHM MATKOBOI TPybu 3a ymos ¢isiono-
riYHOI HOPMW HaMM BCTAHOBJ/IEHO, LLO TOBLUMHA CN30-
BOi 060/10HKM CTaHOBUTL (12,60+2,20) MKM, TOBLLMHA
BN1ACHOI MJIAaCTUHKM cAn3oBoi 06onoHkM — (4,63+1,49)
MKM, LUMPUHA cKNaaku — (60,90+18,40) MKM, AOBXKUHU
cKnaakm — (143,00+£57,80) MKm.

B npoueci eKcnepumMeHTanbHOro AOCANIAMKEHHA
BNANBY HaNbydiHy Ha CTPYKTYPHY OpraHisaL,ito canm3oBoi
060NOHKM CTIHKM MaTKOBOI TpybM BNPOAOBK 6 TUMKHIB
BUABNIEHO AECTPYKTUBHI 3MiHM, LLLO KOPENIoTb 3i 3Mi-
HamMM TOBLUMHU CAM30BOI 060/IOHKN Ta TOBLUMHU BAac-
HOT NIACTUHKM CNIM30BOi 060/IOHKM aMMy/IbHOT YaCTUHM
MaTKoBOI Tpybu Binoro nabopatopHOro Lypa, a TaKoX
3MiHM LWMPWHN Ta BUCOTM CKNAAO0K.

Yepes 2 TUXKHI nepebiry ekcnepMmeHTy TOBLLMHA
CN1308B01 060/I0HKK HE3HaYHO 3pocTae Ao (14,40+2,02)
MKM, KOHTposb — (12,60%2,20) mkm, p<0,05, yepes 4
TUXKHI BBefEHHA HanbyoiHy ctaHosBuTb (18,4043,60 )
MKM, KOHTponb — (12,60+2,20) mKm, p<0,05, a yepes
6 TUXKHIB pgopiBHOe (23,2048,54) MKM, KOHTpPO/Ab —
(12,60£2,20) mKkm, p<0,05. Yepes 2 TUKHIi nepebiry
€KCnepuMMeHTY TOBLUMHA BAACHOI NAACTUHKU CAM30BOI
060N0HKM TaKoX 36inbliyeTbes A0 (9,28+1,47) MKM,
KOHTponb — (4,63+1,49) mkm, p<0,05, yepe3 4 TUXKHI
BBeAeHHA HanbyoiHy craHoBuTb (13,40%3,74) MKM,
KOHTpOAb — (4,6311,49) mkm, p<0,05, a Yyepes 6 TUXKHIB
popisHioe (16,00+3,59) MKM, KoHTponb — (4,63+1,49)
MKMm, p<0,05.

Yepes 2 TUKHi BBeAEHHSA HanbydiHy cnocTepiraeTbea
3MEHLEHHA AOBXUHU CKAALKN CN30BOT 060IOHKM am-
ny/sbHOT YaCTUHW MaTKOBOI Tpybu binoro Lypa, nopis-
HAHO 3 KOoHTponem, Ao (113,00+38,60) MKM, KOHTPO/b
—(143,00+57,80) mkm, p<0,05, yepes 4 TUXKHi BBEAEHHA
HanbyoiHy cTtaHoBUTL (92,00+47,60) MKM, KOHTPO/b —
(143,00+57,80) mkm, p<0,05, a yepe3 6 TUKHIB A0OpiB-
Hioe (53,60+£29,90) MKm, KoHTponb — (143,00+57,80)
MKM, p<0,05. Yepes 2 TUKHI nepebiry ekcnepumeHTy
3MEHLUYETbCA i WHMPUHA CKAALKM CNM30BOI 0BONOHKM:
(53,00+18,80) mKm, KOHTponb — (60,90+18,40) mMKm,

p<0,05, yepes 4 TUKHI BBeAEHHA HanbydiHy CTaHOBUTL
(40,20+£15,60) mKm, KoHTponb — (60,90+18,40) MKm,
p<0,05, a uepes 6 TMKHiB gopiBHIOE (32,101£16,10) MKMm,
KOHTpoAb — (60,90+18,40) mkm, p<0,05.

TaKMM YMHOM, NepLLi 03HAKN NOPYLUEHHA CTPYKTYpH
CM30BOT 0BONIOHKM CTiIHKM MATKOBOI TPybu BUABAEHO
BXe uepes3 ABa TWXKHI nepebiry ekcnepMmeHTanbHOro
BMMBY HanbyoiHy. Cnoctepiranm Habpsak cansosoi o6o-
JIOHKM MaTKOBOI Tpy6U, He3HaYHe 3r1agKeHHs CKNaLoK.

LLlecTUTUKHEBE BBEAEHHA HanbydiHy 3ymMoB/tOE
3HAYHi 3MiHW CTPYKTYPHOI OpraHisauii CTiHKM MmaTKo-
BOi Tpy6M, 30Kpema 36inbluyoTbCcA NPOCBITU MATKOBMUX
Tpy6, CKNaAKM cAnM30BOi 060I0HKM MATKOBOI Tpybu ne-
peBarKHO 3rNAAMKEHI.

O6roBopeHHA pe3ynbTaTiB AOCNIOKEHHS.

Ha cborogHilWHin aeHb npoBegeHa YMMana KinbKicTb
EeKCMepuMEeHTa/IbHUX AO0CAIAXKEeHb LWOoAO0 AOUiIbHOCTI
Ta edEeKTUBHOCTI 3aCTOCYBaHHA HAPKOTUYHMX aHa/b-
reTUKiB, NPO PYMHIBHWI BMN/AMB Ha OpraHW Ta cUcTeMu
[15, 16, 17]. Y cy4acHili niTepaTypi TaKOX HEMa€E €au-
HOI AYMKM LWOA0 TEPMIHIB 3aCTOCYBAaHHA Ta BUHUKHEH-
HA He3BOPOTHMX 3miH [18, 19, 20, 21]. Y gaHomy go-
CnigXeHHi MW npoaHanisyBaan MopdOnOorivHi 3miHK
KOMMOHEHTIB C/1M30B0i 060/IOHKM MATKOBOI Tpybu npwu
BHYTPiILUHbOM’I30BOMY BBeAEHHi HanbydiHy Ha Thi
eKCrnepumMeHTaNIbHOro AOCAIAMEHHA Ta MOPIBHAAN iX.
3MiHU, AKI BUHMKAM, CBiAYATb NPO 34aTHICTb onioigy npu
TPWBAZIOMY 3aCTOCYBaHHI BUKIMKATM HE3BOPOTHI 3MiHM,
O NPUBOAATL A0 NOPYLWEHb CTPYKTYPU Ta OYHKLIN Ha
ycCix piBHsX. MNpu ubomy, NoAibHi 3MiHK cnocTepiranu i
npw iHWKMX NaTONOFYHUX NpoLecax y MaTKOBUX Tpybax,
30Kpema canbniHritax, agHeKcuTax, rigpocanbniHritax
[22, 23].

BucHoBKM.

MpoBeaeHHA MOPPOMETPUYHOrO aHanisy [A03BO-
NIMNO BCTAaHOBUTU [OCTOBipHE 36iNblLUEHHA TOBLMHM
€An30BOI ODONOHKU Ta BAACHOI NJACTUHKM CAM30BOI
060M0HKM CTiIHKM MaTKOBOI Tpybu Yepes 6 TUMKHIB eKc-
nepumeHTy Ha 84,13% Ta 245,57% BignoBsigHoO, a TaKOX
[OCTOBIpHE 3MEHLUEHHA AOBXMHM Ta WMPUHU CKAALO0K
CNM30B0OT 0BONIOHKM CTIHKM MATKOBOI Tpybu Ha 62,94%
i 47,29% BignoBigHO. Yci Li 3MiHM CBiAYaTb NPO 3HAYHI
rMMBOoKi 3MiHM CcM30BOT 060NOHKM MATKOBOI Tpybu 6i-
noro nabopaTopHoOro Lypa nia Aaieto Hanbydiy.

MNepcnekTMBM NOAANBLUNX [OCNIAKEHD.

MNpoBeaeHe pocnig)eHHA 3acsigyye noTtpeby no-
Oanblworo 3’AcyBaHHA BMN/AMBY HApPKOTUYHMX aHasibre-
TUKIB HA OpPraHM XiHOYOI PenpoAyKTUBHOI CUCTEMMU,
30Kpema Ha MaTKOBi Tpybu, AK Ha MaKpo- TaK i Ha Mmi-
KPOCTPYKTYPHOMY PiBHi.
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MOP®OMETPUYHWUIA AHANI3 3MIH C/ZIN30BOI O60/IOHKU MATKOBOI TPYEU CAMKMU LLIYPA 3A YMOB EKC-
NEPUMEHTA/IbHOIO BNJIUBY ONioigy

Mopontok M. B., FpecbKo H. ., bekecesuu A. M., Kupuk X. A., Muxanesny M. M.

Pe3stome. M1UTaHHA BUBYEHHSA MOPDOMETPUYHMUX 0COBIMBOCTEN CIM30BOT 060/IOHKM MaTKOBOI Tpybu camku 6i-
I0TO LWypa, AK B HOPMI, TaK i NPM Pi3HMX NATONOTYHUX CTaHaX, WO BUHUKAOTb BHACNIAOK Aii HAPKOTUYHUX aHaNbre-
TUKIB ABMAETLCA AOCUTb aKTya/IbHUM 3 OFIALY NPO MOXKAMBICTb BUKOPUCTAHHA Ti AK Mogeni BignosigHoi aHoManii y
NOANHMN.

Mema pobomu — npoaHanizyBatu MoOpPhOMETPUYHI MOKA3HUKU KOMMOHEHTIB CAM30BOI 060/I0OHKM MaTKOBOI
Tpybur B HOpMI Ta 32 YMOB TPMBAIOro BN/NBY onioiagy.

06’ekm i memoodu 0ocnioreHHs. BuBueHO MOpPPOMETPUYHI NOKA3HUKN KOMMOHEHTIB C/IN30B0Oi 060N0HKM MaT-
KOBOIi Tpybu Ha 29 cTaTeBo3pinnx 6innx wypax-camkax, Bikom 4,5-6,0 micauis i macoto Tina 180-220 r. ina npose-
OeHHA MOpPdOMETPUYHOrO aHasi3y 34iMCHI0BAIM BUMIPU BUCOTM Ta LUMPUHM il CKNagoK, TOBLMHY ii BAcHOT naac-
TMHKM, @ TaKOXK TOBLUMHY CM30BOT 060/IOHKN MiXK CKnaaKkamu. s Lboro 6ynvM BUKOPUCTaHI 3HIMKK TiCTOIOTIYHMX
npenapartis, 3pobneHi i3 BUKopuctaHHAM 06’ekTnBy x20, x40. PiBeHb JOCTOBIpPHOCTI A1 MOPHOMETPUYHMX JOCAi-
OyKeHb BCTAHOBWUAM Ha piBHi &=95. Pi3HMUA MiX rpynamum BBakasacb AocToBipHoto npu p<0,05. Bci cTaTucTUYHI 06-
pPaxyHKN NPOBOANNCA i3 BUKOPUCTAaHHAM NporpamHoro 3abesneyeHHs RStudio v. 1.2.5042.

Pe3ynemamu. BcTaHOBNEHO, WO Yepes 2 TXKHI nepebiry ekcnepMmeHTY TOBLLMHA C/IM30B0i 060/I0HKM HE3HAYHO
3pocTae o (14,40+2,02) mkm, yepes 4 TUXKHI BBeAeHHA HanbydiHy cTaHOBUTL (18,40+3,60) MKM, a yepes 6 TUKHIB
fopiBHIoe (23,2048,54) mKkm. Yepes 2 TUKHI nepebiry eKcnepumeHTy TOBLUMHA BAACHOI NIACTUHKU CM30B0i 060-
JIOHKM TaKoX 36inblyetbes 40 (9,28+1,47) MKM, Yepes 4 TUXKHI BBeAeHHA HanbydiHy ctaHoBUTb (13,40%3,74) MKMm,
a yepes 6 TUKHIB gopiBHIOE (16,00+3,59) MKm. Yepes 2 TUXKHI BBeAeHHA HanbydiHy cnocTepiraeTbCsa 3MeHLLEHHA
OOBXUHU CKNAZKN CM30BOi 060/I0OHKM aMMybHOI YaCTUHW MATKOBOI Tpybu 6isioro Lypa, NopiBHAHO 3 KOHTPOEM,
00 (113,00+38,60) MKkm, KOHTposb — (143,00+57,80) MKm, p<0,05, Yyepes 4 TUKHiI BBeaeHHA HanbydiHy CTaHOBUTb
(92,00+£47,60) mKm, yepes 6 TUKHiB gopiBHIOE (53,60£29,90) mKm, Yepes 2 TUKHI nepebiry ekcnepumMeHTy 3MeHLYy-
€TbCA | WUMPUHA CKNAAKM cNn30B0T 06010HKM: (53,00+18,80) MKM, KOHTpob — (60,90+18,40) mkm, p<0,05, yepes 4
TUXKHI BBeAEHHA HanbydiHy ctaHoBUTb (40,20+15,60) MKM, a Yyepes 6 TUKHiB AopiBHIoE (32,10£16,10) MKm.

Kntovosi cnoBa: ekcnepumeHT, MoppomeTpis, MaTKkoBa Tpyba, HanbydiH.

MORPHOMETRIC ANALYSIS OF CHANGES OF THE MUCOSA OF UTERINE TUBE OF FEMALE RAT UNDER THE
INFLUENCE OF OPIOID IN EXPERIMENT

Podoliuk M. V., Hresko N. I., Bekesevych A. M., Kyryk K. A., Mykhalevych M. M.

Abstract. Investigation of morphometric features of mucosa of uterine tube of female white rat in normal condi-
tion and in various pathological conditions arising under the influence of narcotic analgesics is quite relevant be-
cause of the possibility of using it as a model of the corresponding pathological condition in human.

The aim of this work is to analyse the morphometric features of mucosa of uterine tube in normal condition and
under the influence of opioid.

Materials and methods. Morphometric features of the components of mucosa of uterine tube were studied on
29 white mature female rats, aged 4.5-6.0 months and body weight — 180-220 g. For morphometric analysis mea-
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surements of the heigh and width of folds of mucosa, the thikness of lamina propria, as well as the thikness of mu-
cosa between folds were made. For this purpose pictures of histological preparations were used, taken using a x20,
x40 lens. The confidence level for morphometric studies was set at &=95. The difference between groups was con-
sidered significant when p<0,05. All statistical calculations were performed using the software RStudio v. 1.2.5042.

Results. It was found that after two weeks of experiment, the thikness of mucosa increases slightly to
(14,40£2,02) um, after 4 weeks of nalbuphine administration it is (18.40+3.60) um, and after 6 weeks it is equal to
(23,20+8.54) um. After 2 weeks of the experiment, the thickness of the lamina propria of the mucosa also increases
to (9.28+1.47) um, after 4 weeks of nalbuphine administration it is (13.40+3.74) um, and after 6 weeks is equal to
(16.00£3.59) um. After 2 weeks of administration of nalbuphine, there is a decrease in the length of the fold of
the mucosa of the ampulla of the uterine tube of a white rat, compared to the control, to (113.00+38.60) um, the
control — (143.00+57.80) um, p<0 ,05, after 4 weeks of nalbuphine administration it is (92.00£47.60) um, after 6
weeks it is (53.60£29.90) um. After 2 weeks of the experiment, the width of the fold of the mucosa also decreases
to (53,00+18.80) um, the control — (60.90+18.40) um, p<0.05, after 4 weeks of nalbuphine administration it is
(40.20+£15.60) um, and after 6 weeks it is equal to (32.10+16.10) um.

Key words: experiment, morphometry, uterine tube, nalbuphine.
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MORPHOLOGICAL ASSESSMENT OF THE APPLICATION OF HYDROGELS FOR THE LOCAL

TREATMENT OF INFLAMMATORY WOUNDS IN AN EXPERIMENT
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
Sunmedukraine@i.ua

Studying changes in the morphological picture with modelled purulent inflammatory diseases is an urgent sci-
entific task.

The main advantages of hydrogel bandages are absolute sterility from the moment of their manufacture, sorp-
tion properties, biocompatibility, a slight effect of desensitisation due to cooling of the wound surface, elasticity,
atraumaticity during replacement, and transparency. For this study, we used hydrogel bandages saturated with
silver ions and an antioxidant drug.

The study aimed to investigate the morphological picture of the wound healing process in the experiment using
hydrogel bandages saturated with silver ions and an antioxidant drug.

The experiment was performed on 80 male rats. Animals were withdrawn from the experiment on days 3, 7, 10,
14. Weigert staining was used to identify elastic fibres. Trichrome-Mason stain was used to detect muscle tissue and
collagen fibres. Magnification was x40 and x100.

There were no differences in wound morphology on the third day in the control, first, and second experimental
groups. There were signs of angiogenesis in the third group on the third day. During this period, the formation of
elastic fibres was noted.
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