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The urinary bladder is an organ of the urinary system that is often involved in pathological processes affecting
the urethra, ureters, kidneys, and prostate gland. Some researchers argue that haemodynamic disturbances in the
large and small circulatory systems, as well as the portal system, also lead to structural and functional changes in
the urinary bladder. To date, there are several controversial and unclear issues in the pathogenesis of various blad-
der lesions, among which the morphogenesis of the muscular coat of the bladder in cases of portal system blood
flow disorders remains unexplored. Therefore, a detailed, comprehensive study of the muscular coat of the urinary
bladder deserves attention.

Isolated smooth myocytes of the muscular coat of the urinary bladder of three groups of Vietnamese male pigs
were morphometrically studied: 5 control animals were included in the first group, 11 pigs with post-resection portal
hypertension were included in the second group, and 6 animals with a combination of portal hypertension and mul-
tiple organ failure were included in the third group. Isolated smooth muscle cells of the muscular coat were obtained
by alkaline cell dissociation, followed by the preparation of smears stained with azure-eosin. The cells were divided
into small, medium and large according to their size, and the volumes of myocytes, nuclei, nuclear-myocyte ratios of
the studied cells, and the volumes of their damage were also determined. The percentages of cells of different sizes
were counted. The quantitative values were statistically processed.

It has been established that resection of the left and right lateral lobes of the liver in male pigs of the Vietnam-
ese breed led to post-resection portal hypertension. It was also found that postoperative hypertension in the portal
system is accompanied by venous congestion of the urinary bladder, ischaemia, hypoxia and atrophy of myocytes,
disruption of nuclear-myocyte relations in them, an increase in the volume of damaged myocytes, a decrease in the
number of small and medium cells, and an increase in the number of large myocytes. It was established that the
most pronounced quantitative morphological changes were observed in small smooth muscle cells of the urinary
bladder when post-resection portal hypertension was combined with multiple organ failure.

Key words: urinary bladder, muscular coat myocytes, postoperative hypertension in the hepatic portal vein sys-
tem, multiple organ failure.

Connection of the publication with planned re-
search work.

The work is part of the research work of the I. Hor-
bachevsky Ternopil National Medical University of the
Ministry of Health of Ukraine «Structural and functional
patterns of adaptation and compensatory processes in
organs and systems during surgical interventions on the
abdominal and thoracic cavities under the influence of
toxic endogenous and exogenous factors» (state regis-
tration number 0122U000031).

Introduction.

Portal hypertension, which is most common in cir-
rhosis of the liver, is often accompanied by bleeding

from varicose veins of the oesophagus, stomach, rectum,
splenomegaly, ascites, encephalopathy, and hepatargia.
The prevalence of portal hypertension, its tendency to
increase, high disability and mortality rates among the
population indicate that it is a significant social and med-
ical problem [1, 2]. Large-volume liver resections, which
are often performed in modern surgical clinics for be-
nign and malignant tumours, metastases, liver injuries,
intrahepatic cholangio-lithiasis, alveolar echinococcosis,
and liver transplants, are also complicated by post-re-
section portal hypertension [3, 4]. The muscular coat of
the urinary bladder is a structural and functional com-
ponent of this organ, playing an important role not only
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in its normal functioning but also in the development of
pathology [5]. To date, there are still conflicting and un-
clear issues in the pathogenesis of various lesions of the
muscular coat of the urinary bladder.

Today, morphologists are increasingly using morpho-
metric methods to improve the quality of research and
fully reveal the essence of phenomena and processes,
as well as to adequately objectify morphological anal-
ysis, its reliability, accuracy, and validity. Quantitative
morphological methods allow for the most adequate
assessment of the structural changes in organs, tissues,
and cells under various physiological and pathological
conditions and their logical interpretation [6, 7].

The aim of the study.

To use quantitative morphological methods to inves-
tigate the features of the structural reorganization of
myocytes of the muscular coat of the urinary bladder in
conditions of prolonged post-resection portal hyperten-
sion.

Object and research methods.

The urinary bladder of 22 sexually mature male
Vietnamese pigs was examined using morphological
methods. The pigs were divided into three groups. The
first group consisted of five control animals, the second
group consisted of 11 pigs with post-resection portal
hypertension, and the third group consisted of six ani-
mals with a combination of post-resection portal hyper-
tension and multiple organ failure. Post-resection portal
hypertension was modelled by resection of the left and
right lateral lobes of the liver. In cases of multiple organ
failure, ascites, hepatic, renal, enteral, and cardiac fail-
ure were diagnosed. Thirty days after the start of the
experiment, the pigs were euthanised by bloodletting
under thiopental sodium anaesthesia.

Histological specimens were made from the urinary
bladder wall and stained with haematoxylin and eosin,
according to Van Gieson, Mallory, Weigert, Masson, and
toluidine blue [8]. Isolated smooth myocytes were ob-
tained from the muscular coat of the urinary bladder
using the alkaline cell dissociation method, followed by
the preparation of smears stained with azure-eosin [9].
The cells were divided into three groups: small (SM), me-
dium (MM), and large (LM) according to their size. The
volumes (V) of myocytes, nuclei (NV), nuclear-myocyte
(NMR) ratios of the studied cells, and the volumes of
their damage (VD) were determined. The percent-
ages of cells of different sizes were counted. Mor-
phometry of isolated myocytes of the muscular
coat of the urinary bladder was performed using

Research results and their discussion.

Light optical examination of specimens from the
urinary bladder wall in Vietnamese pigs revealed that
it consisted of mucosa, muscular, adventitial, and sub-
mucosa coats. The muscular coat had the most signifi-
cant thickness among these structures. The boundaries
between the layers of the muscular coat (longitudinal,
middle and inner) were not clearly visualised. On the
specimens of the upper and posterior surfaces of the
urinary bladder, subserosa and serosa were identified.

The quantitative morphological indicators of my-
ocytes of the muscular coat of the urinary bladder are
presented in the table. Analysis of the data shown in
the table revealed that they changed in the second and
third groups of experimental animals. Thus, the volume
of small muscle cells of the studied organ in conditions
of post-resection portal hypertension statistically signifi-
cantly (p<0.01) decreased by 5.6%, and in the event of
multiple organ failure — by 9.5% (p<0.001).

The volumes of the nuclei of small myocytes in the
muscular coat of the urinary bladder, under simulated
experimental conditions, changed to a lesser extent
compared with the above morphometric parameters.
Under conditions of post-resection portal hypertension,
the volume of the nuclei of these cells was only 0.79%
smaller than the control value (p>0.05).

When post-resection portal hypertension was com-
bined with multiple organ failure, the volume of smooth
muscle cells in the muscular coat of the urinary bladder
increased by 4.5% (p<0.01). The ambiguous changes in
the morphometric parameters of myocytes and their
nuclei under simulated pathological conditions were ac-
companied by a disruption in the relationship between
the nucleus and cytoplasm of the cells studied. At the
same time, the nuclear-myocyte ratio in the second
group of observations increased statistically significant-
ly (p<0.01) by 5.1%. When post-resection portal hyper-
tension was combined with multiple organ failure, it in-
creased by 15.5% (p<0.001).

It should be noted that there was a statistically
significant difference betweenthevolume of mediumand
small myocytes of the muscular coat of the intact urinary
ladder (p<0.001). At the same time, the morphometric
parameter of medium myocytes exceeded the similar
guantitative morphological indicator of small myocytes

Table — Quantitative morphological characteristics of
myocytes in the muscular coat of the urinary bladder of

experimental animals (Mtm)

an Olimpus BX-23 light microscope with a digital ) Observation group
video camera and the Video Test 5.0 and Video | mdicator First Second Third
Size 5.0 software packages. VSM, um® | 1852,6%13,2 1748,1%12,3** | 1676,6+11,7***

The obtained morphometric parameters of | nvsm, pm? 214,9+1,5 213,241,5 224,7+1,5%*
the specified structures were statistically pro- NMRSM 0,116+0,001 0,122+0,001* 0,134+0,001*
cessed. The difference between the comparative [ ypsy, % 2,10%0,02 12,3040.11%** 19,00+0,15%**
morphometric parameters was determined using VMM, pum? 5176,8+35,6 4736,7433,4%%* 4524,5+31,8
Student’s t-test [10]. NVMM,

Experiments and euthanasia of Vietnamese um? 181,241, 179,9+1,2 180,9+1,2
pigs were performed in accordance with the NMRSM 0,0350+0,0001 | 0,0380+0,0001* 0,0400+0,0001*
«General Ethical Principles of Animal Experi- | VDMM, % 2,1540,02 9,20+0,06*** 14,60+0,10%**
ments» adopted by the First National Congress on | VLM, um? 8962,4+63,3 8030,3+56,4 7277,5%51,4%**
Bioethics (Kyiv, 2001) and in accordance with the | NVLM, pm? 197,2+1,3 200,7+1,4 203,8+1,4*
«European Convention for the Protection of Ver- NMRLM 0,0229+0,0001 | 0,0250+0,0001* | 0,0280+0,0001*
tebrate Animals used for Experimental and other | vDLM, % 2,10+0,02 6,30+0,04*** 10,40+0,07***

Scientific Purposes» [11, 12].

Notes: * — p<0,05; ** — p<0,01; *** — p<0,001 compared to group 1.
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by 2.8 times. The morphometric parameters of medium
myocytes in the muscular coat of the urinary bladder
changed more significantly under these experimental
conditions compared to those of small myocytes.
Following the development of portal hypertension after
removal of the left and right lateral lobes of the liver,
the volume of medium myocytes decreased by 8.5%,
with a statistically significant difference (p<0.001). With
a combination of portal hypertension and multiple
organ failure, it decreased by 12.6% (p<0.001). A similar
morphometric parameter of the nuclei of the studied
medium myocytes significantly reduced to a lesser
extent compared to muscle cells. In the second group of
observations, this decrease was insignificant at 0.71%; in
the third group, it was 0.16% (p>0.05).

The nuclear-myocyte ratios in the medium myocytes
of the muscular coat of the urinary bladder were found to
be increased by 8.5% and 14.3%, respectively (p<0.001).

The quantitative morphological parameters of
large myocytes in the intact urinary bladder, which
were studied, differed significantly from those of
medium myocytes (p<0.001) and exceeded them
by 1.7 times. In conditions of post-resection portal
hypertension, the volume of large myocytes decreased
statistically significantly (p<0.001) by 10.4%. When
portal hypertension was combined with multiple organ
failure, the decrease was 18.7% (p < 0.001). The studied
morphometric parameter of myocyte nuclei was found
to be increased in the second and third observation
groups by 1.5% (p>0.05) and 3.1% (p<0.05), respectively.
The nuclear-myocyte ratio in large bladder myocytes in
post-resection portal hypertension increased by 13.6%
with a high degree of statistical significance (p<0.001)
and by 27.3% (p<0.001) in the presence of multiple
organ failure.

The studies revealed that small myocytes of the
muscular coat of the intact urinary bladder accounted for
25.8%, medium ones for 64.9%, and large ones for 9.3%.
Under conditions of post-resection portal hypertension,
the composition of the studied cells changed, with
the numerical values being 16.8%, 61.4%, and 21.8%,
respectively. This indicates that under simulated
pathological conditions, the number of small myocytes
decreased significantly while the number of large cells
studied increased. The volume of damaged myocytes of
the muscular coat of the urinary bladder also varied in
the simulated experiment. Thus, in post-resection portal
hypertension, the volume of damaged small myocytes
increased by 5.8 times. In the event of multiple organ
failure — 9.5 times, the volume of damaged medium
myocytes increased by 4.3 and 6.8 times, respectively,
and large myocytes increased by 3.0 and 4.9 times
(p<0.001).

The study and its results demonstrate that the
cell population of smooth muscle tissue in an intact
urinary bladder is not uniform, being structurally and
metabolically diverse and that this diversity changes
significantly under conditions of post-resection portal
hypertension. According to some researchers, nuclear-
myocyte ratios indicate cell maturity. This morphometric
parameter was highest in small myocytes and lowest in
large muscle cells of the urinary bladder, i.e., the latter
cells were the most mature. The detected changes
in the nuclear-myocyte ratio in simulated pathology
indicated a violation of cellular structural homeostasis

[7]. Some researchers argue that the existing structural
and functional heterogeneity of cells not only ensures
normal tissue function but also plays an important role
in adaptive and compensatory processes in pathological
conditions [9, 13, 14). It should also be noted that
smooth muscles in different organs (blood vessels,
small intestine, large intestine, urinary bladder) have
various functional characteristics, and a decrease in the
number of immature cells during pathological processes
significantly reduces adaptation reserves [14, 15].

During the light-optical examination of urinary
bladder specimens in patients with prolonged
postoperative hypertension in the portal hepatic vein
system, disturbances in lymph and blood circulation
were observed. The venous vessels of the examined
organ are predominantly dilated, tortuous, with uneven
lumen, and overflowing with blood. Oedema of the
stroma and perivascular tissues was noted, as well as
foci of apoptosis, atrophy, dystrophy, and necrobiosis
of the epithelial cells of the bladder mucosa, muscle
cells, vascular endothelial cells, stromal structures, foci
of infiltration and proliferation of connective tissue.
Venous microvessels of the urinary bladder of various
diameters, dilated and tortuous with sacculations, stasis,
sludge, microthrombosis, and diapedesis haemorrhages.
The walls of the postcapillary venules and venules
and perivascular tissues with signs of plasmorragia.
Paravascular oedema, loosening and disorganisation of
tissues, moderate cellular infiltration and proliferation
of the paravascular stroma were noted.

It is known that prevailing venous congestion
is complicated by ischemia and hypoxia of the
organ. Hypoxic conditions lead to damage to the
histohematological barriers, which is complicated by
their pronounced permeability and accompanied by
plasma leakage, stasis, tissue oedema, diapedesis
haemorrhages, and the development of atrophic,
dystrophic, necrobiotic, and apoptotic changes in
the epithelial cells of the mucosa, myocytes of the
muscular coat, endothelial cells of the vascular bed, and
connective tissue structures of the urinary bladder.

Conclusions.

Removal of the left and right lateral lobes of the
liver in laboratory sexually mature male pigs of the
Vietnamese breed leads to increased pressure in the
portal hepatic vein and significant remodelling of the
myocytes of the muscular coat of the urinary bladder,
characterised by their damage, atrophy, and disruption
of nuclear-myocyte relationships, significantly altering
the ratio between leiomyocyte populations. The severity
of structural changes in the myocytes of the muscular
coat of the bladder is most pronounced in small
myocytes of the muscular coat when post-resection
portal hypertension is combined with multiple organ
failure.

Prospects for further research.

A detailed quantitative morphological study of
the patterns of structural changes in myocytes of the
muscular coat of the urinary bladder in post-resection
hypertension associated with the portal vein system
and multiple organ failure will significantly improve the
diagnosis, correction, and prevention of the studied
organ in various lesions.
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KINbKICHA MOP®ONOrNYHA OLIIHKA CTPYKTYPHOI NEPEGYOBU MIOLUTIB
M’A30BOI O6O0/IOHKU CEYMOBOIO MIXYPA B YMOBAX TPUBA/IOI MOCTPE3EKLIMHOI
NMOPTA/IbHOI FNEPTEH3II

TepHONiNbCbKMIT HaLiOHANbHUIA MeaAUYHUA YHiBepcuTeT im. |. fl. TopbaueBcbKkoro MO3 YKpaiHu
(m. TepHoninb, YkpaiHa)
hnatjuk@tdmu.edu.ua

Ceyvosuli mixyp — opeaH ce4yosudinbHOI cucmemu, AKUl HepiOKo 8MA2YEMbCA 8 MamMoso2iYHUll npoyec npu
YPaMCeHHAX CeviBHUKa, ce4oeolis, HUPOK, repedmixyposoi 3an03u. [eski 00CNIOHUKU cmeepoHcyioms, WO
MOpyWweHHA 2eMOOUHAMIKU Yy 8e/UKOMY, MAsAOMy KOaax Kposoobiey, nopmasnbHili cucmemi makox« npu3eoosme
00 CMPYKMYypPHO-PPYHKYIOHAAbHUX 3MiH ce408020 Mixypd. []Jo cb0200HIWHb020 OHA 8 NAMo2eHe3i Pi3HUX YPareHb
€ce4yo8020 Mixypa iCHytomo cyrnepeuysausi HescHi MUMaHHA, ceped AKUX HeOoCniOHeHUM € MopghoeeHe3 M’A3080i
060/10HKU CEY08020 MiXypa NnpuU NopyweHHsAX Kpo8ornauHy 8 nopmaneHil cucmemi. Omice, demasnoHe 8CECMOPOHHE
8UBYEHHA M’A3080i 0600HKU CE408020 MiXypa 30C1y208Y€ y8azu.

MopgomempuyHo 6yau 0ocnioreHi i30ab08aHI 2Aa0Ki Mioyumu M’3080i 060/10HKU Ce4Y08020 MiXypad MpPbox
2pyn 8’€MHAMCbKUX ceuHeli-camyis: 5 KOHMPOsabHUX MBAPUH esiliwnau 8 nepwy epyny, y opyey — 11 ceuHel 3
rnocmpe3eKuyiliHor nopmanbHo 2inepmeH3siero, y mpemio — 6 meapuH. 0e 8CMaHO8/1eHO NOEGHAHHA MOpMAAbHOT
einepmeHrsii 3 noniopeaHHo Hedocmamwicmio. 1301608aHI 2n1a0Ki mioyumu m’a3080i 060/M0HKU ompumysanu
MemoOoM AYyHHOI KaimuHHOI ducoyiauyii 3 HacCmynHUM 8U20moeaeHHAM MA3Kig, 3aghapbos8aHuUX a3yp-e03UuHOM.
3a po3mipamu 8Ka3aHi KAimuHu Oinuau Ha masi, cepedHi ma 8esuKi, 8U3HAYAAU MAKOX 06’emu mioyumis, Adep,
A0epHo-MioyuMapHi 8iOHOWEHHA 00CAIOHY8AHUX KAIMUH, 06’emu ix mowkoOxceHs. [lidpaxosysasucsa 8i0comKu
KAimuH pi3Hux po3mipis. KinbKicHi senu4uHu 06pobasaau cmamucmu4Ho.

BcmaHosneHo, wo peseKuyia anieoi ma npasoi 6iYHUX YOCMOK reYiHKU y c8uHel-camyie 8’emHAMCbKOI nopoou
npu3eodusa 0o nocmpesexyiliHoi mopmaneHoi 2inepmeHsii. BuaeneHo makox, wio nicasonepauiliHa einepmexsiay
80piMHili cucmemi cyriposodHyeMbCs 8EHO3HUM MOBHOKPOB 'AM Ce4Y08020 MiXypa, iWeMiero, 2iMoKCiero ma ampodgiero
Mioyumis, nopyweHHAM 8 HUX A0epHO-MIOUUMAapHUX 8i0HOWEHb, 3pOCMAHHAM 06'eMie NowKoO#eHuUx mioyumis,
3MEHWEHHAM KiflbKocmi Manux KaimuH, cepedHix ma 3pOCMAHHAM YUCaa 8eauKux mioyumis. BcmaHosneHo, wo
Halibinbw supaxceHi KinbKicHi MopghonoiuHi 3miHU 8iOMIYanUCA Y Maaux 2Aa0KUX M'A308UX KAIMUHAX Ce408020

MiXypa npu noeGHAHHI mocmpe3eKyiliHoi mopmasnbHoi 2inepmeH3ii 3 nosiop2aHHo HedocmamHicmio.

Knrouoei cnoea: cevosuli mixyp, mioyumu m’a3080i 060aA0HKU, nicasonepauyiliHa zinepmeHsia y cucmemi
80pPIMHOI Ne4iHKoB8oI 8eHu, NoniopeaHHA HedocMamHicme.

3B’A30K nyb6nikauii 3 nnaHOBMMM HayKOBO-AOCAIS-
HUMK poboTamu.

PoboTa € YacTMHOW HayKoBO-AoCNifHOT poboTn Tep-
HOMI/IbCbKOTO HaLiOHa/IbHOTO MeANYHOro YHIBEpCUTETY
imeHi |I. A. TopbauyeBcbkoro MO3 YKpaiHu «CTpyKTyp-
HO-YHKLiOHaNbHi 3aKOHOMIpPHOCTI nepebiry aganTaui-
MHO-KOMMEHCAaTOPHMX NPOLECIB B OpraHax Ta cuctemax
npu onepaTMBHUX BTPYYaHHAX HA OpraHax YyepesHOI Ta
rPYAHOI NOPOXKHMH B YMOBAX Ail TOKCUYHUX €HA0TEeHHMX
Ta eK30reHHUxX GpaKTopiB» (Homep AeprKaBHOI peecTpalLii
0122U000031).

Bcryn.

MopTanbHa rinepTeHsis, AKa HanbiNbl YacTo 3ycTpi-
YaETbCA NPU LUPO3i NEYiHKK, HEPIZLKO CYNPOBOAKYETHCA
KPOBOTEYaMM 3 BAPMKO3HO PO3LUMPEHUX BEH CTPABOXO-
[, WAYHKa, NPAMOI KULLKK, CNIEHOMEraNi€to, acLMTOM,
eHuedanonarieto, renataprieto. MNMownpeHicTb nopTanb-
HOI rinepTeH3ii, TeHAeHL,iA ii 0 3pOCTaHHA, BUCOKA iHBa-
nign3auia Ta NeTanbHICTb HACeNEHHA CBig4aTb, WO BOHA
€ BaAXX/IMBOIKO COLa/NIbHOK Ta MeauyHOo npobremoto
[1, 2]. Pesekuji BenMKnx obcAriB NeviHKW. fKi Hepigko
BMKOHYIOTbCA Y CYYACHUX XipypriyHMX KNiHiKax npu no-
6poAKICHWUX Ta 3N0AKICHUX NYX/IMHAX, MeTacTasax, Tpas-
MaX MNeYyiHKKW, BHYTPILWHbOMNEYiHKOBOMY XONaHrioniTiasi,
a/1bBEOJIAPHOMY eXiHOKOKO3i, TPAHCMIaHTAL,iAX MEeYiHKM,
TAKOX YCKNALHAOTLCA MOCTPE3EKLiMHOK NOpPTasibHO
rinepTeHsieto [3, 4]. M’asoBa 060/10HKa ce4oBOro Mmixypa

€ CKNafloBUM CTPYKTYPHO-PYHKLIOHAaNbHUM KOMMOHEH-
TOM [, @aHOrO OPraHa, Wo BiZirpae BaXK/AMBY POJib He Tiflb-
KM B MOro HOPMa/bHil QYHKLiOHaNbHIN AisnbHOCTI, ane
i Npn po3BuTKY natonorii [5]. o CbOroAHIlWHbOro AHA B
naToreHesi pisHUX yparkeHb M’A30B0i 060/I0HKM CEYOBO-
ro Mixypa iCHylOTb CynepeynunBi HeACHI MUTAHHA.

Ha cborogHi mopdonoru Bce WwupLle 3acTOCOBYOTb
MopdOMETPUYHI MmeToaM ANA NiABULLEHHA SKOCTI A0CAi-
[OXKeHb Ta MOBHOLIHHOTO PO3KPUTTA CyTi ABULL, Ta NpoLe-
CiB, a TAaKOX A/1A aaeKBaTHOI 06’ekTMBI3aLii mopdonoriu-
HOTO aHani3y, Moro HaAiMHOCTI, TOYHOCTI, LOCTOBIPHOCTI.
KinbkicHi mopdonoriuHi metToamn A03B0AAOTb HalbiNbLL
afleKBaTHO OLHUTM 0CcOBAMBOCTI CTPYKTYpPHOI nepeby-
[00BW OPraHiB, TKAHWH, KNITUH NpK Pi3HUX di3ioNoriyHmX
i MATONOriYHUX CTaHaXx i NOTIYHO iHTepnpeTyBaTH ix [6, 7].

MerTta gocnigKeHHs.

KinbKicHumun mopdonoriyHMmu meTogamm  Aocni-
ONTU 0COBNMBOCTI  CTPYKTYpHOI nepebynoBn mioumTis
M’130B0OT 000/IOHKM CEYOBOTO MiXypa B yMOBax TPUBanol
NocTpe3eKLiiHOI NopPTaNbHOI rinepTeHsil.

06’eKT i meTOAMU AoCNigKEeHHS.

MopdonoriyHMMM MeToaaMmn AOCNIANKEHO CEHOBUM
Mixyp 22 nabopaTopHUX CTaTEBO3PINUX CBUHEN-CaMLLiB
B’€THAaMCbKOT MopoAau, AKi byaun posgineHi Ha 3-u rpynu.
1-a rpyna — 5 KOHTPO/IbHUX TBAPUH, 2-a — 11 cBMHEN 3
NOCTPE3EKL,iMHOK MOPTaNbHO rinepTeHsielo, 3-a — 6
TBapUH 3 NOEAHAHHAM MOCTPE3EKLiHOT MopPTanbHOI ri-

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

425



MOP®ONOrIA / MORPHOLOGY

nepTeHsii 3 NoniopraHHO HegocTaTHicTIO. MocTpesek-
LilHYy NopTa/sibHYy rinepTeH3ito MoAentoBann peseKLieto
NiBoi Ta NpaBoi HiYHMX YaCTOK nediHKK. Mpu nonioprax-
Hill He4OCTaTHOCTI AiarHOCTYBaAM acUMT, NEeYiHKOBY, HU-
PKOBY, eHTepabHy, cepueBy HepocTaTHocTi. Yepes 30
[OHIB BiZ, MOYaTKy AOCAiAYy BMKOHYBA/M €BTaHa3ilo CBU-
Hell KPOBOMYCKaHHAM B yMOBax TiOnNeHTan-HATPIiEBOro
HapKo3y.

3 CTiHKM Ce4Y0BOro Mixypa BUTOTOBAAIM FiCTONOFIYHI
npenapaTu, AKi 3abapsatoBanM reMaToKCUIIHOM Ta €o-
3MHOM, 3a BaH-li30H, Mannopi, Belireptom, MaccoHom,
TONYiANHOBMM CUHIM [8]. 3 M’A30B0T 060/I0HKKN CeYoBO-
ro mixypa oTpumyBaau i30/1bOBaHI raaki miounTn me-
TOAOM NTYXKHOT KNITUHHOI Ancouiauii 3 HAaCTYMHUM BUrO-
TOB/IEHHSIM Ma3KiB, AKi ¢apbysanu asyp-eosmHom [9].
3a po3mipamu BKaszaHi KAiTUHU Aianav Ha mani (MM),
cepeaHi (CM) Ta Benuki (BM). Mpu ubomy BU3HaYanu
o6’emun (0) miouutis, agep (OA), sagepHoO-MiouUTapPHI
(AMB) BigHOWEHHA AoCNigKyBaHUX KNITUH, 06’emm ix
nowkoaxeHo (OM). MiapaxoByBanucs BiACOTKN KAITUH
pi3HMX po3mipiB. MopdomeTpito i301bOBaAHUX MiOLU-
TiB M’130B0Oi 060/0HKM CEYOBOrO MiXypa BMKOHYBa/U
3a AONOMOrolo CBiTI0BOro Mikpockona Olimpus BX-23
3 umMdpoBoIO BifEOKamMepo Ta MaKeToOM MpPUKAALHUX
nporpam «Bigeo-Tect 5,0» Ta «Bigeo-po3mip 5,0».

OTpMmaHi MopdoMeTpUYHI MapameTpu BKa3aHMUX
CTPYKTYp 06p0basinm cTaTUCTUYHO. Pi3sHULIO MiXK nopis-
HIOBaZlbHUMU MOPODOMETPUYHMMM MapamMeTpammn BU-
3Ha4yanu 3a Kputepiem CtbtogeHTa [10].

Jocnign Ta eBTaHasilo cBMHelN B'€THaMCbKOi nopo-
OV BUKOHYBaNM i3 AOTPUMAHHAM «3araibHUX eTUYHUX
NPUHLMMIB €KCMEPUMEHTIB Ha TBapuHax», yXBaJeHWX
Mepwum HauioHanbHUM KoHrpecom 3 bioeTuku (Kuis,
2001) Ta BignoBiAHO A0 «EBPONENCbKOI KOHBEHLi Npo
3aXMCT XpebeTHUX TBAPUH, WO BUKOPUCTOBYIOTHCA B A0-
CNiAHUX Ta IHWKWX HayKoBMX Linsax» [11, 12].

Pe3ynbTatu gocnigxeHb Ta ix 06roBopeHHs.

CBiTN0ONTUYHUM BMBYEHHAM MiKpOMpenaparis CTiH-
KM CEYOBOrO Mixypa y CBMHelN B’€THaMCbKOI mopoau
BUSIBNEHO, WO BOHA CK/aganaca i3 cAnM3oBoi, M's30B0i,
aABEHTULINHOT 060/IOHOK Ta NiACAN30BOI OCHOBW. Hali-
6iNbLy TOBLWMHY cepes, BKazaHUX CTPYKTYp Mana m’s30-
Ba 060/10HKa. Mexi MixK Wwapammn m’s30B0i 060/10HKK
(no3poBKHIM, cepegHiM Ta BHYTPILWIHIM) Bi3yanisyBanu-
€A HeyiTKo. Ha mikponpenapaTtax BepXHbOi Ta YacTUHaX

Tabnunua — KinbkicHa mopdgonoriyHa xapakTepucrTmka
MmioyuTie Mm’A30B0T 060/10HKU CEUOBOro Mixypa

eKcrnepumeHTaNbHUX TBapuH (Mim)

334HbOI MOBEPXHAX CEYOBOro Mixypa BM3Ha4yaBCcAa nigce-
PO3HMIM Wap Ta cepo3Ha 060/10HKa.

OTpuMMaHi KinbKicHi MOpdoaoriyHi NOKa3HMKKN MioLm-
TiB M’130B0i 060/10HKM CEYOBOTO MiXypa NpeacTaB/eHi B
Tabnuui. AHanisom nokasaHUx faHMX Tabauui BCTaHOB-
JIEHO, LLO Y APYTiN Ta TPETIN rpynax ekcnepmmeHTabHUX
TBapUH BOHU 3MiHIOBanucA. Tak, 06’em mannx m’s30Bux
KNITUH [OCNiAKYBAHOTO OpraHa B yMOBAx MOCTpe3ek-
LiMHOT NOpTaNbHOI rinepTeHsii CTaTUCTUYHO AOCTOBIPHO
(p<0,01) 3meHwWwmBCA Ha 5,6%, Npy BUHUKHEHHI nosiop-
raHHoi HegoCTaTHOCTI — Ha 9,5% (p<0,001).

O6’emun agep manux mioumTtie m’a30B0i 060/10HKK
CeYyoBOro Mixypa y 3MOAe/IbOBaHUX eKCnepuMeHTaslb-
HUX YMOBAX BUABWUINCA 3MIHEHUMU Y MEHLLOMY CTYMEHi
NOPiBHAHO 3 HABeAEHMMMU BULLe MOPOOMETPUYHUMM
napameTpamu. B ymoBax noctpesekLiitHOi nopTanbHOI
rinepTeHsii 06’em AaAep BKasaHUX KAITUH BUABUBCA MEH-
UMM MOPIBHAHO i3 KOHTPOJIBHOK BE/IMYMHOKD BCbOTO Ha
0,79% (p>0,05).

Mpn nNoegHaHHI NOCTpeseKuiiHoi nopTafibHOI Ti-
nepTeHsii 3 noniopraHHoO HegoCTaTHICTIO 06’em agep
rNagKkuMx mioymTie M’a30B01 060/I0OHKM CEY0BOro Mixypa
3pic Ha 4,5% (p<0,01). BuasneHi HeoAHO3HaAYHi 3MiHU
MOPHOMETPUYHMX MapameTpiB MiouuTiB Ta ix agep y
3MOZeNb0BaHMX YMOBAX MaTO/OrIi CynpoBOAKYBanCA
NOPYLUEHHAM Bi4HOLWEHb MiXK AAPOM Ta LIUTOMNIA3MOIO
OO0CNIAKYBAHUX KNITUH. MpKn ubomy A4EepHO-MiOUMTAPHI
BigHOLWEHHA y APYrill rpyni cnocTepekeHb CTaTUCTUYHO
pocTtoBipHo (p<0,01) 3pocaun Ha 5,1%, npu NoeaHaHHI
NnocTpeseKLiMHOI NopTanbHOI rinepTeHsii 3 nonioprax-
HOO HeaocTaTHiCTIo — Ha 15,5% (p<0,001).

HeobxigHO 3a3HauMTH, WO MiXK 06’eMoM cepefHix
Ta ManMx MiounTiB M’A30BOI OOONOHKN HEYLIKOAXKEHO-
ro CeYOBOr0 MiXypa iCHyBana BMpPa*KeHa CTAaTUCTUYHO
AocToBipHa pisHMuA (p<0,001). Mpu ubOoMy AOCNIANKY-
BaHMN MOPGOMETPUYHUIA NapameTp CepeaHix MiounTis
nepeBuLLYBaB aHasIOMNYHUI KiNbKiCHWMI MOpPdONOFiYHINIA
NOKasHMK Manux miouuTis y 2,8 pasu. MopdpomeTpny-
Hi nNapameTpu cepefHix miouuTis m’A30B0i 060/10HKK
CEYOBOro Mixypa y AaHUX eKCNepuMEHTAIbHUX YMOBax
3MiHIOBA/INCA BUpPAXKEHiWe NOPIBHAHO i3 MaaumMK Mio-
umtamm. MNMpun po3BUTKY NOPTANbHOI rinepTeHsii nicna Bu-
OaneHHs NiBoi Ta NpaBoi 6OKOBUX YACTOK NeYiHKK 06’em
cepegHix MiouMTiB 3 CTaTUCTUYHO LOCTOBIPHOK Pi3HU-
ueto (p<0,001) 3meHwmnBCcA Ha 8,5%, Npu NOEAHAHHI
NOpPTaNbHOI rinepTeHsii 3 noniopraHHOK Heao-
CTaTHicTIO — Ha 12,6% (p<0,001). AHanoriyHui
MOpPbOMETPUYHUI NapameTp Afep AOCAiLKY-
BaHWUX CEPeAHIX MiOUMTIB 3HNKYBABCA 3HAYHO Y

Npumitkn: * — p<0,05; ** — p<0,01; *** — p<0,001 nopiBHAHO 3 1-t0 rpynoto.

T e e MEHLIOMY CTyrneHi NOPiBHAHO 3 M’'A30BMMU KNi-
MoKasHMK Nepua pyra Toern TUHaMW. Y Apyrili Fpyni CnoCTEPEXKeHb Le 3MeH-

OMM, mkm?® 1852,6+13,2 1748,1+12,3** 1676,6+£11,7*** UJEH!-'\.H BMH?W‘IOCH He:HaHHMM Bcboro 0,71%, y

0AIMM, MKM> 214,9%1,5 213,241,5 224,7+1,5%* Tpe;‘”;pxgiﬂ;iga 3%26:} (Efoégfu)ém cepen-
AMBMM 0,116+0,001 0,122+0,001* 0,134+0,001* : LI. P rL" p~- A Y P A
STV % S 0i00 3 30011+ + 199050 15+ HiX mioumTax m’a3080i 0OONOHKKU CEYOBOrO Mi-

, ,10£0, ,30%0. ,90+0, . . .
OCM, MKm® 5176,8435,6 | 4736,7+33,4%** 4524, 5+31,8 xypa by u'bOM.Y BMQBM?CH GiAnoBiAHO 36in:
, ,6£35, /233, OE3L, WweHumK Ha 8,5% Ta 14,3% (p<0,001).

OACM, mkm® 181,2+1,2 179,941,2 180,941,2 JocnifyBaHi KinbkicHi mopdonoriui na-
AMBCM 0,0350+0,0001 0,0380+0,0001* 0,0400+0,0001* pameTpu BEAUKUX MiOLl,MTiB HeyLKoAXeHOoro
ONncm, % 2,15+0,02 9,20+0,06*** 14,60+0,10*** CEYOBOro MiXypa 3 BMPaMKEHOW CTaTUCTUYHO

0BM, mkm® 8962,4463,3 8030,3+56,4 7277,5+51,4*** | poctoBipHOto pi3HuLUeto (p<0,001) BigpisHANM-

0ABM, mkm® 197,2+1,3 200,7+1,4 203,8+1,4* CA Bif, aHANONYHUX NapameTpiB cepesHix mio-
AMBBM 0,0229+0,0001 | 0,0250+0,0001* | 0,0280+0,0001* | uUMTIB i NnepeBuLLyBann ix y 1,7 pasn. B ymosax
OMNBM, % 2,10+0,02 6,30+0,04*** 10,40+0,07*** nocTpeseKLiHOI NopPTanbHOI rinepTeHsii 06’em

BE/IMKUX MIOLMTIB CTAaTUCTUYHO [OOCTOBIPHO
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(p<0,001) 3meHwmnBcs Ha 10,4%, nNpu NOEAHAHHI nop-
TaNbHOI rinepTeH3sii 3 NoNiopraHHO HeZOCTaTHICTIO — Ha
18,7% (p<0,001). AocnigxyBaHuii MopdHOMETPUYHNIA
napameTp Agep MIOUWTIB NpPU LbOMYy BUABUBCA 36i/b-
LWeHMM BiANOBIAHO y ApYrii Ta TPETIl rpynax cnocrepe-
}eHb Ha 1,5% (p>0,05) Ta 3,1% (p<0,05). AnepHo-mioun-
TapHi BiAHOLIEHHSA Y BE/IMKUX MiOLMTAX CEYOBOrO Mixypa
Nnpu NOCTPe3eKLUiMHIN NopTaNbHIl rinepTeHsii 3 BUCOKUM
CTyneHem CTaTUCTUYHO AO0CTOBipHOI pisHMUi (p<0,001)
36inbwmamnca Ha 13,6%, Npu BUHUKHEHHI NOAiOpPraHHoOI
HepgocTaTHoOCTi — Ha 27,3% (p<0,001).

MpoBegeHNUMM AOCAIAKEHHAMM 3'ACOBAHO, WO Mani
MioLMTU M’A30B0T 060/IOHKM HEYLLIKOAKEHOTO CEYOBOrO
mixypa cknanu 25,8%, cepeaHi — 64,9%, senvki—9,3%, B
YMOBax MOCTpe3eKLiiMHOT NopTanbHOI rinepTeHsii ckaag,
OOCNiAXKYBaHUX KNITMH 3MiHIOBaBCA i HaBedeHi undpo-
Bi BeMUYUHM BignoBigHO pgopisHoBanu: 16,8%; 61,4% i
21,8%. HaBepeHe CBiaYMTb, WO B YMOBAX 3M0OAEe/1bOBa-
HOI MaToNOrii CyTTEBO 3MEHLUYBaNaCA Ki/IbKiCTb Manmx
MioumTiB i 36inblUyBaNOCA UYMCAO BEAMKUX OOCAIANKY-
BaHWX KNITWUH. HeoZHaKoBMM BUABMBCA TaKOXK 06’em
NOLWKOAMEHMX MioLMTIB M'A30B0i 06ONOHKM CEYOBOrO
MiXypa B YMOBax 3M0OAe/1b0BaHOr0 eKCnepumeHTy. Tak,
npW MOCTPe3eKLUiiMHIN nopTanbHii rinepteHsii 06’em
NOLWKOAMKEHUX MasMX MiouyuTiB 3pic y 5,8 pasn, npu
BMHUKHEHHI noniopraHHOi HegocTaTHOcTI —y 9,5 pasy,
06’eM MOLWKOAKEHUX CEPeaHIX MioUUTIB — BiANOBIAHO Y
4,3 1a 6,8 pasu, a Beankux miouyutis —y 3,0 Ta 4,9 pasu
(p<0,001).

MNpoBeaeHe OOCNIOXKEHHA Ta OTPUMMAHI pe3ynbTaTu
CBigYaTb, WO KNITMHHA NONyAaLUia raakoi M’ A30B01 TKa-
HUHU HEYLUKOMKEHOro Ce4oBOro Mixypa HeoAHOpIAHa,
reTeporeHHa B CTPYKTYpHO-mMeTaboniyHOMy BifgHOLEH-
Hi, @ BCTaHOB/IEHA HEOAHOPIAHICTL B yMOBax nocTpe-
3eKLUiMHOT NopTaNbHOI rinepTeHsii CyTTEBO 3MiHHOETHCS.
3a JaHMMKM OeAKUX AO0CNIAHWKIB A4EPHO-MiOUMTapPHI
BifHOWEHHA CBigYaTb NPO 3piNicTb KNITUH. HanBuwmm
AaHU MopdOMETPUYHMIA NapameTp BUABUBCA Y ManxX
MiOLMTax, @ HAMMEHLUMM Y BEMKUX M’ A30BUX KAITUHAX
CEeYOBOro Mixypa, TO6TO OCTaHHI KAITUHU BUABUAKUCA
Hanbinbw 3pinMmun. BuasneHi 3amiHn saepHo-mioymTap-
HUX BiZLHOLEHb B MioLMTax NPU 3MOAE/1bOBaHIN NaTono-
rii CBiAYMAN NPO NOPYLIEHHA CTPYKTYPHOrO KAITMHHOIO
romeoctasy [7]. [eski 4oCniaHUKM CTBEPAKYIOTb, L0 iC-
Hylo4a CTPYKTYPHO-QYHKLiOHaNbHA reTeporeHHICTb KAi-
TUH 3abe3neyye He nnwe HopMaabHe GYHKLIOHYBAHHA
TKQHWH, ane TaKoX BiZirpae Bax/uMBy posb y afanTme-
HO-KOMMEeHCcaTopHUX NpoLlecax B ymoBax natonorii [9,
13, 14). BapTo TaKo)K BKa3aTw, L0 rMagKi M’ a3u y pisHKX
opraHax (CyauHW, TOHKa, TOBCTa KULLKK, CEHOBUI MiXyp)
MatoTb Pi3Hi PYHKLIOHANbHI XapaKTePUCTUKK, @ 3MEH-
WEeHHA KiNIbKOCTi He3pinux KAITMH NpW MaToNOriYyHMX
npoLiecax CyTTEBO 3HWUKYE pe3epBu afdanTauii [14, 15].

Mpwn cBiTIOONTUYHOMY AOCAIAXKEHHI MiKponpena-
paTiB ceyoBOro mixypa B ymoOBax TpuBanoi nicasone-
pauinHoi rinepTeHsii y cucTtemi BOpITHOI neviHKOBOI
BEHM BigMiuyanunca nopylueHHs nimdo- Ta KpoBoobiry.
BeHO3Hi cyaMHW [OCNigKyBaHOro OopraHa nepeBa*kHo
pO3LMpEHi, 3BUBUCTI, HEPIBHOMIPHOrO NpPOCBITY, Nepe-
NnoBHEHi KpoB'to. BigmiuaBca HabpsAK CTpomu Ta nepwu-
Ba3a/IbHWUX TKAHWH, CNOCTEPIrasMca BOrHMLWA anonTosy,
atpodoii, gucTpoodii, Hekpobiosy eniTeniounTie cNM30BOI
060/10HKM CeYOBOro Mixypa, M’A30BUX KAITUH, eHaoTe-
NioUnTIB CYAWH, CTPOMANIbHUX CTPYKTYpP, OCEpenKM iH-
binbTpaLii Ta po3pocTaHHA CNOAYYHOT TKAHWHW. BeHO3HI
MiKPOCYAMHN CE4YOBOro MiXypa pPi3HOro AiameTpy, AWNA-
TOBaHi, 3BUBUCTI 3 CaKKyNALIAMMW, CTa3aMu, CnagKamu,
MiKpoTpomb0o3amu, gianesesHMmMU KpPOBOBUIMBAMM.
CTiHKM 3aKaninApHWX BeHyn Ta BEHy/N Ta nepusasanb-
HUX TKAHMHAX 3 ABULWAMM naasmoparii. MapasasanbHO
BiAmivaBca HabpAK, PO3BO/NIOKHEHHA Ta Ae30praHisauin
TKaHMH, NOMipHa KAiTUHHA iHOINbTPpaLLiA Ta pO3POCTaHHA
napasasanbHOi CTPOMMU.

Bigomo, WO A[OMiHyloMe BEHO3He MOBHOKpIB'A
YCKNAAHIOETLCA iLLeMIELD Ta FiNOKCieo opraHa. MNnokcuy-
Hi CTaHM NpPU3BOAATb A0 MOLIKOAMKEHHSA TFiCTo-rema-
TUYHUX 6ap’epiB, WO YCKNAOHIOETLCA iX BUPAXKEHOI
NPOHUKHICTIO | CyNPOBOAYETLCA NNA3MAaTUYHMM NPOCA-
KaHHAM, CTa3aMW, HAaBPAKOM TKaHWH, AianefesHUMu
KPOBOBMAMBaMM, PO3BUTKOM aTpodiyHUX, AUCTpodiy-
HUX, HEKPOBIOTUYHMX, aNONTUUYHNX 3MIH Yy eniTeniounTax
CNn30B0Oi 060N0OHKM, MiouMTax — m’30BOI, eHaoTenio-
LMTax CyAUHHOro pycsia Ta CMOAyYHOTKAHUHHUX CTPYK-
Typax ce4yoBOro mixypa.

BuUCHOBKM.

BuaaneHHa niBoi Ta npaBoi GIYHUX YACTOK MeYiHKK
y NlabopaTopHUX CTaTeBO3pPIZIMX CBUHEN-CamLiB B'€T-
HAaMCbKOi Mopoau NpU3BOAUTL A0 MiABULLEHOTO TUCKY
Y BOPITHIl NeYiHKOBI/ BEHi Ta 3HAYHMM peMOoLeNtoBaH-
HAM MiOLMTIB M’A30B0i 060/IOHKN CEYOBOTO MiXypa, AKe
XapaKTEPU3YETLCA X NMOLWKOAKEHHAM, aTpodieto, nopy-
LWEeHHAM B HUX AA4EPHO-MIOLUTAPHUX BiAHOLEHb, 3HAY-
HO 3MIHIOBANOCA CNIBBIAHOLWEHHA MiX MNONynAuiamm
neriomiounTiB. BUparKeHicTb CTPYKTYPHMX 3MiH MiouumTiB
M’130B0i 060/IOHKM CEYOBOro Mixypa AOMIHYE Y Manunx
MiounTax m’a30B0i 060N0HKM NPU NOEAHAHHI NocTpe-
3eKLUiMHOT NopTa/sibHOI rinepTeHsii 3 nosiopraHHO He-
[OCTaTHICTO.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

[eTanbHe KinbKkicHe mopdonoriyHe [OCAIAKEHHSA
3aKOHOMIPHOCTEN CTPYKTYPHUX 3MiH MiOLMTIB M’A30BOI
060/10HKM Ce4OoBOro Mixypa npu NocTpe3eKLiiHin rinep-
TeH3ii y cMcTemi BOPITHbOI MNeYiHKOBOI BEHM Ta noniop-
raHHi HeAOCTaTHOCTI A03BOAUTbL CYTTEBO MOKPALLUTH
AiarHOCTMKY, KopeKuito Ta npodinakTuKy gocnigxysa-
HOrO OpraHa Npu PisHUX ypaxeHHAX.
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KIIbKICHA MOP®O/OMNYHA OUIHKA CTPYKTYPHOI MEPEBYAOBU MIOUMUTIB M’A30BOI OBOJIOHKU
CEYOBOrO MIXYPA B YMOBAX TPUBAJIOI MOCTPE3EKLIMHOT NOPTANbHOI MMNEPTEH3II

FHaTioK M. C., Aosruii b. I., Tatapuyk /1. B., Creupb H. fl., iciHoBcbkuit O. b.

Pe3tome. MopTanbHa rinepTeHsia HepiAKo 3yCTPIYAETbCA B KAiHILi, Ma€ TeHAEHLiO A0 3POCTAHHA i € BaXK/U-
BOIO COLia/IbHOW Ta meaunyHo npobnemoto. FinepTeHsis y NeYiHKOBi BOPITHI BEHi BUHMKAE TaKOX Npu pe3ekui
3HAYHUX 0OCAriB MNEeYiHKM.

MeTa focniaKeHHA — KibKiCHUMKU MOPGONOTIYHUMUM MeToAaMM A0CNIANTM 0COBNMBOCTI CTPYKTYpHOI nepeby-
[,0BY MioumMTiB M’A30B0T 060/IOHKM CEYOBOTO MiXypa B yMOBaX TPMBaA0i NOCTPE3eKLiHOI MOpPTa/ibHOI rinepTeHsii.

MopdomMeTpuYHUMN METOAAMMN BUBYEHI MIOLMTU M'A30BOT 060/IOHKM CEYOBOro Mixypa 22 B’€THAMCbKMX CBU-
HeM-camLiB: 5 iIHTAKTHMUX KOHTPOMIbHUX TBAPUH BBIMLWAN y Nnepuly rpyny, y Apyry — 11 cBuHel nicna pesekuii nisoi 1a
npaBoi 6iYHUX YACTOK NeviHKK, TOBTO 3 NicasonepaLiiHOLO rinepTeHsielo y NopTasibHIl CUCTEMI, y TPETIO — 6 TBapUH
3 NOPTa/IbHOLO FiNepTeH3iEl0 Ta NOMIOPraHHOK HeAoCTaTHICTIO. EBTaHa3ito CBUHEN BUKOHYBaNM KPOBOMYCKAaHHAM B
YMOBAX TiONeHTas10B0ro HapKo3y Yyepes 30 gHiB Big, Mo4YaTKy Aocniay. I3 CTiHKM ce40BOro mixypa BUrOTOBAANM FiCTO-
NoriyHi npenapaTty, a 3 M’A30B0i 060/I0HKM OTPMMYBA/IM i30/1bOBAHI FAAKI MiOLUTM METOA0M NYKHOT KNITUHHOT An-
coujaLii 3 HaCTYNMHMM BUTOTOBIEHHAM Ma3KiB, AKi dapbyBanu asyp-e03MHOM. 3a PO3MipaMK BKa3aHi KNiTUHU Ainnam
Ha Mani, cepeHi, BeNMKi Ta BU3Ha4YamM o6’emun mioymTis, Agep, AAEPHO-MIOLMUTAPHI BiAHOLWEHHA A0C/IAKYBaHMX
KNiTUH, 06’€MM X NOLLKOAMNKEHD i BiLCOTKM KNITUH Pi3HUX po3mipiB. KinbKicHi BennumHM 06pobaanm cTaTUCTUYHO.

MpoBefeHNUMU AOCNIANKEHHAMM BCTAHOBNEHO, WO BUAANIEHHSA NiBOT Ta NpaBoi BiYHWX YACTOK MeYiHKK y cTaTe-
BO3piNINX CBUHEN-CaML,iB B’€ETHAaMCbKOT NOPOAM YCKNAAHIOETbCA FiNEepPTEH3IE Y MOPTabHIl CUCTEMI Ta BUPAXKEHUM
pemoaentoBaHHAM MiOLMTIB M’130B0i 060/IOHKM CEYOBOIO MiXypa, AKa XapaKTePU3YETLCA IX NMOLLKOAKEHHAM, aTPO-
bieto, nopyweHHAM A4epPHO-MIOLUTAPHUX BigHOLWEHb, 3MiHOIO CMIiBBIAHOLWEHb MK NONYAALIAMMU NeoMioLUTIB.
BuABNEHO, WO CTPYKTYPHI 3MiHW FaaKux mioumnTiB M’a30B01 060N0HKM CEYOBOIO MiXypa nepeBaykatoTb Y Masinx
MiounTax m’sa30B0i 060/I0HKM NPU NOEAHAHHI NMOCTPE3eKLiMHOT MopPTanbHOI rinepTeHsii 3 nosiopraHHO HeaoCTaT-
HicTlO.

KnrouoBi cnoBa: cevoBuin mixyp, Mmiount m’a3oBoi 06010HKM, NicnsonepadiliHa rinepTeHsis y cuctemi BOPITHOI
nevyiHKOBOI BEHW, NONIOPraHHa HeAOCTaTHICTb

QUANTITATIVE MORPHOLOGICAL ASSESSMENT OF STRUCTURAL CHANGES OF MYOCYTES OF THE MUSCULAR
COAT OF THE URINARY BLADDER AT CONDITIONS OF LONG-TERM POSTRESECTION PORTAL HYPERTENSION

Hnatyuk M. S., Dovgyy B. I., Tatarchuk L. V., Stets N. Ya., Jasinovskyi O. B.

Abstract. Portal hypertension is a common clinical condition, has a tendency to increase, and is an important
social and medical problem. Hypertension in the hepatic portal vein also occurs after resection of significant volumes
of the liver.

The aim of the study — to investigate the features of the structural reorganization of myocytes of the muscular
coat of the urinary bladder under conditions at prolonged postresection portal hypertension using quantitative
morphological methods.

Morphometric methods were used to study myocytes of the muscular coat of the urinary bladder of male
Vietnamese pigs: 5 intact control animals were included in the first group, 11 pigs after resection of the left and
right lateral lobes of the liver, i.e. with postoperative hypertension in the portal system, and 6 animals with portal
hypertension and multiple organ failure were included in the third group. Pigs were euthanized by bleeding under
thiopental anesthesia 30 days after the start of the experiment. Histological preparations were prepared from the
bladder wall, and isolated smooth myocytes were obtained from the muscular coat by alkaline cell dissociation with
subsequent preparation of smears that were stained with azure-eosin. According to the size, the indicated cells were
divided into small, medium and large and the volumes of myocytes, nuclei, nuclear-myocyte ratios of the studied
cells, the volumes of their damage and the percentages of cells of different sizes were determined. Quantitative
values were processed statistically.

The conducted studies have established that the removal of the left and right lateral lobes of the liver in sexually
mature male pigs of the Vietnamese breed is complicated by hypertension in the portal system and pronounced
remodeling of myocytes of the muscular coat of the urinary bladder, which is characterized by their damage,
atrophy, and disruption of nuclear-myocyte relations. It was found that structural changes in smooth myocytes

428 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



MOP®O0rIf / MORPHOLOGY

of the muscular coat of the urinary bladder prevail in small myocytes of the muscular coat in the combination of
postresection portal hypertension with multiple organ failure.

Key words: urinary bladder, muscular coat myocytes, postoperative hypertension in the hepatic portal vein
system, multiple organ failure.
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MORPHOMETRIC CHARACTERISTICS OF THE STATE OF THE HEMOMICROCIRCULATORY
BED OF THE VASCULAR LAYER OF THE EYEBALL AT 6 WEEKS OF DIABETES MELLITUS

(EXPERIMENTAL INVESTIGATION)
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
kyryk.khrystyna.lviv@gmail.com

According to the definition of the WHO expert group, diabetes mellitus, as a pandemic of the 21st century, oc-
cupies a leading place among the causes of disability of the able-bodied population of economically developed
countries. In view of this, scientific research aimed at a thorough study of structural and ultrastructural changes in
tissues and organs in experimental models has gained priority. Laboratory rats of the Wistar line were chosen as the
latter. The presented experimental study is aimed at finding morphometric changes in the hemomicrocirculatory bed
of the choroid of the eyeball of rats under conditions of artificially induced diabetes mellitus with streptozotocin in
the period from 6 weeks from the onset of the disease. Considering the predominant lesion of the vascular link, we
focused on the morphometric analysis of the angioarchitectonics of the eyeball, which is the basis for assessing the
degree of pathological changes in its vascularization under conditions of diabetes mellitus. The experiment proved
that compensatory mechanisms are not able to reduce the scale of destruction of the links of the hemomicrocir-
culatory bed of the choroid of the eyeball of white rats and the specified changes naturally pass into the stage of
irreversible ones. In addition, we noted a clear trend of growth in morphological changes in the structural elements
of the choroid of the eye, the findings were characterized by direct correlative relationships with the duration of
the pathology, and, accordingly, the severity of the disease. After 6 weeks of the experiment, we found that the
destruction of the choroid of the eyeball was at the stage of morphological decompensation, and the capillaries of
the membrane underwent significant destructive perturbations, while the arterioles acquired a tortuous structure,
with impaired patency and uneven lumen. No less significant were pathological deviations of the capillary link of the
ciliary processes, we observed frequent phenomena of capillary obliteration, atrophic changes in the capillary com-
ponent of the hemomicrocirculatory bed, and also identified fragments of individual capillaries completely deprived
of their basic functions.

Key words: eyeball, choroid, rat, diabetes, hemomicrocirculatory bed.
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