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The resection of large volumes of liver parenchyma is complicated by the development of increased pressure in
the portal hepatic vein, varicose veins of the oesophagus, stomach, rectum, ascites, splenomegaly, secondary hyper-
splenism, jaundice, encephalopathy, and multiorgan decompensation. The organs with venous outflow to the vena
cavae can also be involved in the pathological process in this complication of portal hypertension. To date, there is no
adequate data on the morphogenesis of bladder structures under elevated pressure in the portal system. Microves-
sels play an important role in the development of organ and system damage when exposed to various toxic factors
of endogenous and exogenous origin.

The vessels of the bladder microhemocirculatory bed of three groups of laboratory mature male Vietnamese
pigs were studied on semi-thin sections: 5 intact animals were included in the first group, 11 pigs with postoperative
elevated pressure in the portal hepatic vein were included in the second group, and 6 animals with hypertension in
the portal vein system in combination with enteric, hepatic, renal, and heart failure were included in the third group.
The pigs were withdrawn from the experiment by bleeding under thiopental-sodium anaesthesia one month after
the start of the experiment. Hypertension in the portal hepatic vein was modelled by resectioning the left and right
lateral lobes of the liver (60.5% of the liver volume). Microvessels were examined on semi-thin sections of the bladder
using quantitative morphology.

It was found that one-month postoperative hypertension in the portal vein system leads to a decrease in the
lumens of arterioles, precapillary arterioles, hemocapillaries, thickening of their walls, significant dilatation of the
postcapillary venules and venules, and thinning of their walls, full blood flow of mainly venous vessels, hypoxia, atro-
phic, apoptotic, dystrophic, necrobiotic processes in the epithelial cells of the bladder mucosa, myocytes, vascular en-
dothelial cells, connective tissue, foci of cellular infiltration and stromal proliferation. The severity of morphological
changes in the bladder microvasculature in laboratory mature male Vietnamese pigs was higher in the combination

of postoperative portal hypertension with multiple organ failure.
Key words: urinary bladder, microvessels, postoperative hypertension in the hepatic portal vein system.

Connection of the publication with planned re-
search works.

The article is a part of the research work of the I.
Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine “Structural and func-
tional regularities of the course of adaptation and com-
pensatory processes in organs and systems during surgi-
cal interventions on the abdominal and thoracic cavities
under the influence of toxic endogenous and exogenous
factors” (state registration number 0122U000031).

Introduction.

Microvessels play an important role in the morpho-
genesis of organs in various physiological and patholog-
ical conditions of the body. They supply arterial blood
to tissues and cells, carry out transcapillary metabolism,
and drain venous blood and metabolic products [1, 2, 3].

Itis also known that changes in hemodynamics in the
hepatic vein portal system, which can occur after resec-
tion of large liver volumes [4, 5], are also interrelated
with the large and small circulation circles and can sig-
nificantly affect blood flow in them [6, 7]. The bladder is
an important organ of the genitourinary system, which is
often affected by various pathological processes and re-
sponds to hemodynamic changes [8]. At the same time,
this organ’s morphogenesis in portal hypertension con-
ditions is poorly understood.

In recent decades, researchers have been increasing-
ly using quantitative approaches to analyzing data ob-
tained by various modern biochemical and morphologi-
cal methods to improve the quality of research and fully
reveal the essence of the phenomena and processes
under study. To maximize the objectification of morpho-
logical analysis aimed at achieving reliability, accuracy,
and validity of research, morphologists use morphomet-
ric methods that allow them to quantify the features of
structural changes in organs, tissues, and cells during
physiological states and pathology development and in-
terpret them logically [1].

The aim of the study.

To determine morphometrically the features of mor-
phological changes in the bladder microvasculature in
postresection portal hypertension.

Object and research methods.

The vessels of the bladder hemomicrocirculatory
bed of 22 laboratory mature male pigs of the Vietnam-
ese breed, which were divided into three groups, were
studied by a set of morphological methods. Group 1 —
5 control animals, group 2 — 11 pigs with postresection
portal hypertension, group 3 —6 animals with postresec-
tion portal hypertension who developed multiple organ
failure. The latter ones were diagnosed with ascites, he-
patic, renal, enteric, and heart failure. After 30 days from

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176)

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

405



MOP®ONOrIA / MORPHOLOGY

the beginning of the experiment, pigs were euthanized
by bleeding under thiopental-sodium anaesthesia.

Pieces were cut from the bladder, which were fixed
for 2 hours in a 2.0% solution of osmium tetrachloride
in 0.1 M phosphate buffer with pH 7.4, after which they
were dehydrated in ethyl alcohols of increasing concen-
tration. These bladder pieces were impregnated in mix-
tures of epoxy resins with absolute acetone in different
ratios (1 hour each) and filled with pure epoxy resin.
Semi-thin sections were made and stained with poly-
chrome dye [9]. The outer (OD) and inner (IA) diameters,
wall thickness (WT) of arterioles (A), precapillary arte-
rioles (PA), hemocapillaries (HC), postcapillary venules
(PV), and venules (V) were measured on the made sec-
tions. Fifty measurements were made on each stained
section.

The morphometry of bladder microvessels was per-
formed using an Olimpus BX-23 light microscope, a dig-
ital video camera, and the Video Test 5.0 and Video Size
5.0 software packages.

The obtained morphometric parameters of the ves-
sels of the bladder hemomicrocirculatory bed were
statistically processed, which was performed at the
Department of Systematic Statistical Research of the I.
Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine uses Statsoft Statis-
tica software (license number VXHR303F737429FA-8).
The difference between the comparative morphometric
parameters was determined by the Student’s criterion
[10].

The experiments and euthanasia of Vietnamese pigs
were performed in compliance with the “General Ethical
Principles for Animal Experiments” adopted by the First
National Congress on Bioethics (Kyiv, 2001) and follow-
ing the “European Convention for the Protection of Ver-
tebrate Animals Used for Research and Other Scientific
Purposes” [11, 12].

Research results and their discussion.

As a result of the experiment, the obtained morpho-
metric parameters of bladder microvessels are shown
in the table. The analysis of the indicators of this table
showed that the obtained morphometric parameters of
the bladder microhemocirculatory bed vessels under
postresection portal hypertension changed significantly.
It was found that under the conditions of the modelled
pathology, the lumens of arterioles and precapillary ar-
terioles (the arterial part of the hemomicrocirculatory
bed) narrowed, which was confirmed by changes in their
inner diameters. Thus, this morphometric parameter of
bladder arterioles in prolonged postresection portal hy-
pertension statistically significantly (p<0.001) decreased
by 14.9% compared with the control group, in the case
of multiorgan failure by 20.0%, and in the case of pre-
capillary arterioles — by 15.0% and 20.4%, respectively
(p<0.001). Bladder arterial wall thickness in the second
group of observations (postresection portal hyperten-
sion) with a pronounced statistically significant differ-
ence (p<0.001) increased by 49.8%, in conditions of
multiple organ failure — by 55.5%, precapillary arterioles
were similarly changed by 29.7% and 33.1% (p<0.001).
Slight reductions in the outer diameter of bladder arte-
rioles and precapillary arterioles and thickening of their
walls in the experimental conditions under study indicat-
ed that the narrowing of the lumen of these microvessels
was mainly due to their spasm and slightly pronounced

proliferation of muscle structures. The pronounced nar-
rowing of the lumen of the accessory vessels of the he-
momicrocirculatory channel indicated a decrease in the
supply of tissues and cells with arterial blood.

Structural changes in bladder hemocapillaries in the
setting of postresection portal hypertension and the
development of multiple organ failure were similar to
those described above. Thus, the inner diameter of the
bladder hemocapillaries in postresection portal hyper-
tension statistically significantly (p<0.001) decreased
by 16.0%, in combination with postresection portal
hypertension with multiple organ failure by 19.6%, the
wall thickness of these vessels increased by 33.8% and
34.8%, respectively (p<0.001). The established morpho-
logical changes in the bladder hemocapillaries can lead
to disorders of transcapillary exchange between blood
tissues and cells.

Table — Morphometric parameters of the vessels
of the hemomicrocirculatory bed of the bladder of
experimental animals (M+m)

Morphometric Group of animals
parameter 1-st 2-nd 3-rd

ODA, um 20,9040.21 19,82+0,18* | 19,10+0,18**
IDA, um 17,75+0,18 | 15,10+0,12*** |14,20£0,12***
WTA, um 3,15+0.03 4.72+0,03*** | 4,90£0,04***
ODPA, um 13,50+0,12 12,9+0.09* 12,46+0,12%*
IDPA, um 10,304+0,09 | 8,75+0,09*** |8,20+0,07***
WTPA, um 3,20+0,03 4,15+0,03*** | 4,26+0,03***
ODHC, um 8,70+0,06 8,85+0,08 8,58+0,06
IDHC, pm 5,60+0,04 4,70+0,03*** | 4, 50+0,02***
WTHC, pm 3,10+0,03 4,15+0,03** | 4,08+0,03***
ODPV, um 15,29+0,12 | 16,65+0,12** |17,38+0,15%**
IDPV, um 12,55+0,12 | 14,60+0,11*** |15,40+0,12***
WTPV, um 2,74+0,02 2,05+0,02*** | 1,98+0,01***
ODV, um 29,2040,24 | 32,64+0,24*** |34,25+0,27***
IDV, um 26,30+0,18 | 30,10+0,21*** |31,70+0,21***
WTV, um 2,90+0.02 2,54+0,02*** | 2,45+0,02***

Notes: * — p<0,05; ** — p<0,01; *** — p<0,001 compared to the 1st
group.

The outflow vessels (postcapillary venules and ve-
nules) of the hemomicrocirculatory bed of the bladder
under the simulated pathological conditions expanded.
Thus, the outer diameter of the bladder postcapillary
venules in the conditions of prolonged postoperative hy-
pertension in the portal hepatic vein statistically signifi-
cantly (p<0.001) increased by 8.9%, in the case of mul-
tiple organ failure — by 13.6%, venules — by 14.4% and
20.5%, respectively (p<0.001). The lumens of the stud-
ied microvessels changed similarly. The inner diameter
of the bladder venules in the 2nd group of observations
with a high degree of statistically significant difference
(p<0.001) increased by 14.4%, in the development of
multiple organ failure — by 20.5% (p<0.001).

The thickness of the walls of the postcapillary ve-
nules and bladder venules decreased in the modelled
experiment. Thus, the thickness of the wall of the post-
capillary venules in hypertension in the portal vein
system statistically significantly (p<0.001) decreased
from (2.74+0.02) um to (2.05+0.02) um, i.e. by 25.2%,
in combination with postoperative portal hypertension
with enteric, hepatic, renal failure — by 27.7%. Bladder
venous wall thickness in these modelled conditions de-
creased by 12.4% and 15.5%, respectively.
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The histological examination of semi-thin sections of
the bladder in conditions of prolonged postoperative hy-
pertension in the portal hepatic vein revealed significant
lymphatic and blood circulation disorders. There was
blood overflow and dilatation of mainly venous vessels,
oedema, stroma and perivascular tissues, foci of apop-
tosis, atrophy, dystrophy, necrolysis of epithelial cells of
the mucous membrane of the organ under study, muscle
cells, vascular endothelial cells, stromal structures, foci
of infiltration and proliferation of connective tissue. The
lumen of venous microvessels of the bladder of differ-
ent diameters, mostly markedly enlarged, tortuous with
saccular dilatations, with stasis, scuds, microthrombosis,
diapedesmic haemorrhages, plasmorrhage in their wall
and perivascular tissues. Paravascular oedema, tissue
distention and disorganization, moderate cellular infil-
tration and connective tissue proliferation were noted.

The arterial and exchange microvessels of the blad-
der were spasmodic, their lumen narrowed, and the
wall thickened. The endothelial cells of the microvessels
were swollen, and apoptically altered endothelial cells,
atrophy, dystrophy, necrosis, foci of desquamation, and
proliferation were observed. The latter indicated the
presence of tissue ischemia and hypoxia [1]. The endo-
thelial lining in some venous microvessels was absent.
Microvessels were partially reduced in the form of pre-
dominantly hyalinized fibrous strands.

Basal membranes of unequal thickness and different
electron densities were loosened and stratified in some
places, with foci of hyalinosis. In the pericapillary spaces,
there was an overgrowth of connective tissue, especial-
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ly collagen and reticular fibres, with cellular infiltration,
particularly lymphocytes and macrophages. The detect-
ed structural changes predominated in the bladder in
the combination of postoperative hypertension in the
portal hepatic vein with enteric, hepatic, and renal fail-
ure.

Conclusions.

Resection of the left and right lateral lobes of the liver
in laboratory mature male Vietnamese pigs is complicat-
ed by hypertension in the portal hepatic vein and pro-
nounced morphological changes in the microvasculature
of the bladder, characterized by a significant decrease in
the lumens of arterioles, precapillary arterioles, hemo-
capillaries with thickening of their walls, pronounced
dilatation of the postcapillary venules and venules, thin-
ning of their walls, overflow of venous blood with stasis,
sludge, microthrombosis, ischemia, atrophic, apoptotic,
dystrophic, necrobiotic processes in mucosal epithelial
cells, muscle cells, vascular endothelial cells, stromal
structures, foci of cellular infiltration, and connective tis-
sue proliferation. The severity of structural changes in
the bladder microvasculature is predominant in devel-
oping multiple organ failure.

Prospects for further research.

A comprehensive morphological and morphometric
study of the patterns of structural changes in the blad-
der microvasculature in postresection hypertension in
the portal hepatic vein system and multiple organ failure
will significantly improve the diagnostic capabilities in
various injuries of the organ under study.
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MOP®OMETPUYHE AOCNIAXEHHA CTPYKTYPHUX 3MIH CYAUH o
FEMOMIKPOLIMPKYNATOPHOTO PYC/IA CEHOBOIO MIXYPA NMPU NOCTPE3EKLLIUHIN
NMOPTANIbHIN MMNEPTEH3IT

TepHONiNbCbKMIT HaLiOHANbHUA MeaUYHUIA YHiBepcuTeT im. |. fl. TopbaueBcbkoro MO3 YKpaiHu
(m. TepHoRinb, YKpaiHa)
hnatjuk@tdmu.edu.ua

Pesekuis eenukux o06'emie napeHXiMU MeviHKU YCKAAOHIOEMbLCA PO3BUMKOM Mi0B8UWEH020 MUCKY Y
e8opimHili ne4viHKosili 8eHi, BAPUKO3HO PO3WUPEHUMU BEHAMU CmMpasoxodd, WIYHKA, MPAMOI KUWKU,
acyumom, crieHome2ani€r, 8MOPUHHUM 2inepcraeHi3MoM, HosmaAHUUeto, eHuyedanonamiero, rnoniop2aHHo
dexkomneHcauiero. OpeaHu, 8eHO3HUl 8i0miK 8i0 AKuUx 30iliCHIOOMbCA Yy MOPOMHUCMI B8€HU, MpPU BKA3AHOMY
YCKAaOHeHHi nopmasbHoi 2inepmeH3ii makoxw Moxcyme emsaysamucs 8 namosoeiyHuli npouyec. [Jo cbo200Hi
8i0cymHi adeksamHi OaHi Mpo MmopgozeHe3 CMpyKmMyp cevyo8020 Mixypa rnpu nidsuU,eHoMy muUcKy 8 rnopmasbHil
cucmemi. MikpocyOuHaM Hanexume 8aXsU8A POsb 8 PO3BUMKY ypaIeHb O0p2aHie i cucmem npu Oii Ha 0p2aHi3m
PI3HUX MOKCUYHUX ¢haKmMopie eH002eHHO020 MQa eK302eHHO20 MOXOOHEHHS.

Ha HaniemoHKux 3pi3ax 0ocnidxceHi cyOuHU MiKpo2eMOoUUPKYAIMOopPHO20 Pycaa ce4yo08020 MiXypa mpbox 2pyil
nabopamopHux cmameasospinux cauHeli-camyie 8'emHamMcoKoi mopodu: 5 iHmakmHux meapuH eeiliwau y nepwy
epyny, y Opyey — 11 ceuHeli 3 nicnaonepayiliHum nidsuweHUM muckom y 8opimHili nedyiHkosil seHi, y mpemio —
6 meapuH 3 2inepmeH3ieto y cucmemi 80piMHOI 8eHU Y MOEOHAHHI 3 eHMepasnbHOK, MeviHKo80, HUPKOBOI,
cepyesoro HedocmamHocmamu. BusedeHHs ceuHell 3 eKcriepumMeHmMy 8UKOHY8GAU KPOBOMYCKAHHAM 8 YyMOo8ax
mioneHmMan-HAMpieso2o HApKo3y Yepes micAayb 8i0 moyamky 0ocnidy. FinepmeHsito y sopimHili neviHkosili seHi
MOO€enN08anU peseKyieto nisoi ma npasoi biyHUx yacmok neviHku (60,5% 06'emy nediHku). Ha HanieMoHKuUx 3pi3ax
cevyo08020 Mixypa 3a 00rNoOMO20oH0 KiflbKicHOT Mopgosozii 0ocniorcysanu mMiKpocyOuHuU.

BuseneHo, wo mica4yHa nicadonepayiliHa 2inepmeHsia y cucmemi 80pimHoi 8eHU Npu3eo0ums 00 3MeHWEeHHS
npocsimise apmepios, nepedKaninapHUX apmepios, 2eMOKaninapie, MOMoBUWeHHA iX CMIHOK, 3Ha4YHOI dunamauii
30KANIAAPHUX 8eHYn Ma 8eHys, CMOHWEHHA iX CMIHOK, MOBHOKPOB'A MepesamtHO 8eHO3HUX CYyOUH, 2iMOKcii,
ampogiyHux, anonmu4yHux, OUCMpPogiyHux, HeKpobiomuyHUX rpouecie y enimenianbHUX KAIMUHAX CAU3080i
060/10HKU ce4yo08020 Mixypa, Mioyumax, eHoomesnioyuumax CcyoOuH, CroAYYHIili MKAHUHI, 802HUW, KAIMUHHOI
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iHpinempayii ma po3pocmaHHA cmpomu. BupaxceHicmb Mopgono2iyHUX 3MiH MIKpOCyOUH cevyo8020 Mixypa
y nabopamopHux cmamego3pinux ceuHel-camyie 8'emHaMcbKoi nopodu nepesaxana npu MNOEOHAHHI
nicasonepayitiHoi nopmasneHoi 2inepmeHsii 3 nosiop2aHHo HedocmamHicmio.

Kntoyoei cnosa: ceyosuli mixyp, MiKpocyOuHu, nicnaonepayiliHa einepmex3ia y cucmemi 80pimHoi ne4iHkogoi

8€EHU.

3B’A30K ny6niKauii 3 nn1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

PoboTa € YacTMHOW HayKoBO-AocCAigHOT poboTtu Tep-
HOMI/IbCbKOTO HALLiOHANIbHOTO MeAMYHOro YHIBEpPCUTETY
imeHi |. A. TopbauyeBcbkoro MO3 YKpaiHu «CTpyKTyp-
HO-OYHKLiOHaNbHI 3aKOHOMIpHOCTI nepebiry aganTadui-
MHO-KOMMEHCAaTOPHMX NMPOLECIB B OpraHax Ta cuctemax
npu onepaTUBHMX BTPYYaAHHAX HA OpraHax YepeBHOI Ta
rPYAHOI NOPOXKHMH B YMOBAX Aiil TOKCUYHUX €HO0TeHHUX
Ta eK3oreHHMx pakTopiB» (HOMep AeprKaBHOI peecTpallii
0122U000031).

Bcryn.

MiKpocyauHu BiZirpatoTb BaXKMBY posb y mopdore-
He3i opraHiB npu pisHUX $i3ioNoriyHMxX Ta NATONOTIYHUX
CTaHax opraHiamy. BoHu 3abesnedvyioTb apTepianbHOMO
KPOB't0 TKAHMHU Ta KAITUHW, 34iNCHIOIOTb TPAHCKaNinsap-
HWIM 06MiH, BUKOHYIOTb ApeHak BEHO3HOI KPOBi Ta Npo-
AyKTiB meTabonismy [1, 2, 3].

BiZOMO TaKOMX, WO 3MiHM reMOANHAMIKMN Yy CcUCTEMI
BOPITHOI NMEYiHKOBOI BEHMU, AKIi MOXYTb BUMHUKATU NpwU
peseKLii 3Ha4yHMX obcAriB neyiHkK [4, 5] TakoXK B3ae-
MOMOB’A3aHi 3 BE/IMKMM Ta MaIMM KONlaMuK KpoBoobiry
i MOXYTb CYTTEBO BM/MBATM Ha KPOBOMJIMH Y HUX [6, 7].
CeyoBuit Mixyp — BaXK/IMBWUIA opraH ce4ocTaTeBoi cucTe-
MW, AKUWA HEPIAKO MOPAXKAETbCA PI3HUMM NATONOTIYHU-
MW NPOLECaMM i TAKOXK pearye Ha 3MiHM reMOAMHAMIKK
[8]. B Toi1 ke yac mopdoreHes BKa3aHOro opraHa B yMmo-
Bax NOpPTa/ibHOI rinepTeHsii Mano AocaigxeHnN.

B OCTaHHi pecATunitTa [OCNIAHMKM BCe LWunplie
3aCTOCOBYIOTb Ki/IbKICHI nigxoan [0 aHanisy AaHux,
OTPUMAHUX PI3HUMM CyHaCHUMM BioXiMiYHUMM Ta MOp-
donoriyHMMM MeTogamm, aNs NigBULLEHHS AKOCTI 40CAI-
[)KeHb Ta MOBHOL,iHHOIO PO3KPUTTA CYTi ABULL Ta npoLe-
ciB, WO BMBYalOTbCA. N8 MaKCMManbHOI 06’ eKTuBizaLil
MOpPdONOriYHOro aHanily, HanpaB/AEHOro Ha AOCATHEH-
HA HaZAiMHOCTI, TOYHOCTI, AOCTOBIPHOCTI AOCAIAMKEHb
Mop®dO/IorM  3aCTOCOBYOTb MOPPOMETPUYHI  METOoAM,
AKi 403BONAOTL Ki/IbKICHO OLHUTU 0COBAMBOCTI CTPYK-
TYPHOI NepebyaoBu OpraHis, TKAHWH, KAITUH NPU 3MiHi
¢disionoriyHMx cTaHiB Ta PO3BUTKY NATOAOrIT i OMYHO iH-
TepnpeTyBaTth ix [1].

MerTa gocnigKeHHs.

MopdpomeTpUYHO BM3HAUMUTU ocobamsocTi mopdo-
NOTIYHMX 3MiH MIKPOCYAMH CEYOBOro Mmixypa npu no-
CTPe3eKUiMNHI NopTanbHii rinepTeHsii.

O6’eKT i meTOAU AOCNIAXKEHHA.

Komnnekcom mopdonoriyHMx meToniB A0CaigMHKeHi
CYAVHU TeMOMIKPOLUPKYAATOPHOrO pycaa Ce40BOro Mi-
Xypa 22 nabopaTopHUX CTAaTEBO3PINMX CBUMHEN-CAMLiB
B’€ETHaMCbKOI nopoau, AKki byan posgineHi Ha 3-1 rpynu.
1-a rpyna — 5 KOHTPONbHUX TBapuH, 2-a — 11 cBUHeNn 3
NoCTpe3eKLiiHO MOoPTa/ibHOW rinepTeHsielo, 3-a — 6
TBapWH 3 NOCTPE3EeKLiNHOI NOPTaNbHOK rinepTeHsieto,
Y AKUX PO3BMHYMACA NOJIOPraHHa HepocTaTHIiCcTb. MNpwu
OCTaHHIN [AjarHOCTyBanM acuMT, MEeYiHKOBY, HWPKOBY,
eHTepanbHy, cepueBy HegocTaTHOCTi. Yepes 30 aHiB Bif,
noyaTKy Jocniay BUKOHYBa M eBTaHA3i0 CBUHEN KpoBO-
NycKaHHAM B YMOBaX TiONEHTa1-HAaTPIEBOrO HApPKO3Yy.

3 ceyoBOro Mixypa BMpisanu LWMaToUKK, AKi PpikcyBa-
m 2 rognun B 2,0% po3unHi yotnpuokrmcy ocmito y 0,1
M ¢ochaTtHomy bydepi 3 pH 7,4, nicna yoro nposBoanam
Aerigparauito B eTUA0BUX CNMPTAX 3pOCTAOY0i KOHUEH-
Tpauji. BKasaHi WMaTO4YKM Ce4YOBOro Mixypa mnpocouy-
Ba/IN y CyMilLax enoKCUAHX CMOA 3 aBCOMOTHUM aLeTo-
HOM Yy pi3HUX cniBBigHOWEHHAX (N0 1 roAuHI B KOXKHIl)
i 3a/1MBaNM YMUCTOIO €NOKCUAHOK CMO/OK. Burotosnanm
HanMiBTOHKI 3pi3u, AKi bapbyBanu NONIXPOMHUM BapPBHU-
Kom [9]. Ha BMrotoBneHmx 3pizax BUMIiptOBaan 30BHiLL-
Hin (3[) Ta BHYTpiWHIK (BA) AiameTpu, TOBLMHY CTIHOK
(TC) apTtepion (A), nepeakaninapHux aptepion (MNA), re-
mokaninapis (I), 3akaninapHux seHyn (3B) Ta seHyn (B).
Ha KoxkHomy 3abapsneHomy 3pisi 3ailicHioBanum 50 Bu-
MmipiB.

MopdomeTpito MiKpoCyaMH CEHOBOrO Mixypa BUKO-
HYBa/I1M 33 AONOMOTOL0 CBiTI0BOro Mikpockona Olimpus
BX-23 3 undpoBoto BigeoKamepoto Ta NaKeTOM NPUKIAA-
HUX nporpam «Bigeo-Tect 5,0» Ta «Bigeo-po3mip 5,0».

OTpMaHi MoppoMeTpUUHi NapamMeTpu CyguH re-
MOMIKPOLIMPKYNATOPHOrO  pycaa CevyoBOro  Mixypa
06p06nsNM CTAaTUCTUYHO, WO BMKOHYBaAW Yy Biagini
CUCTEMHUX CTAaTUCTUYHWUX [OCAIAKEHb TepHOMiNbCbKO-
ro HalioOHANbHOro MegMyHOro yHisepcutety imeHi . A.
lop6aueBcbkoro MO3 YKpaiHM 3a 4ONOMOro nporpam-
Horo 3abesneuyeHHs «Statsoft Statistica” (niueHsia No
BXXR303F737429FA-8). Pi3HWUIO Mi¥ MOpPiBHIOBA/NIbHU-
MU MOPGOMETPUYHUMM MapameTpamMu BU3HAYanAM 3a
KpuTepiem CTblogeHTa [10].

Jocnign Ta eBTaHasilo cBMHeN B'€THaMCbKOi nopo-
OV BUKOHYBaNM i3 AOTPUMAHHAM «3araibHUX €TUYHUX
NPUHLMMNIB E€KCMEePUMEHTIB Ha TBapuHax», yXBaJeHWX
Mepwmnm HauioHanbHUM KOHrpecom 3 6ioeTuku (Kuis,
2001) Ta BigNoOBIAHO A0 «EBPONENCbKOI KOHBEHL,i Npo
3aXMCT XPebEeTHUX TBAPUH, L0 BUKOPUCTOBYIOTLCA B A0-
CNiAHUX Ta IHWKWX HayKoBMX Linsax» [11, 12].

Pe3ynbTati gocnigyKeHHA Ta ix o6roBopeHHs.

Y pe3ynbTati NpoBeAeHOro eKCNnepuUMeHTY OTPUMaHI
MopbOMETPUYHI NapaMeTpu MIKPOCYAUH CEYOBOro Mi-
Xypa MokKasaHi B Tabnuui. AHani3om NoKasHWKIB BKasa-
HOT TabAuLi BCTaHOBNEHO, LLLO OTPUMaHI MOppoMeTpUY-
Hi NapameTpu CyAnH MIKPOreMOLMPKYIATOPHOrO pycaa
CEYOBOro Mixypa B YyMOBax NOCTpe3eKL,iiHOi MopTanbHOI
rinepTeHsii cyTTeBO 3miHoBanncA. lpun ubomMmy BCTAHOB-
JIEHO, WO B YMOBAX 3MOZE/bOBAHOI NaToONOrii NPOCBiTH
apTepion, nepeaKaninApHuUx apTepion (apTepianbHa
YacTMHaA reMOMIKPOLUMPKYNATOPHOIO pycna) 3BY»KyBa-
JINCA, WO NiATBEPAXKYBANOCA 3MIHAMM IXHIX BHYTPILIHIX
niametpis. Tak, BKazaHU MOpPOMETPUUHMI NapameTp
apTepion cevyoBOro Mmixypa npu TpWBaJiN MoOCTpeseK-
LiMHIA nopTanbHiA rinepTeHsii cTaTUCTUYHO BipOrigAHO
(p<0,001) 3meHwWwmBCA Ha 14,9% NOPIBHAHO 3 KOHTPO/1b-
HUM NOKA3HUKOM, NPU BUHUKHEHHI NONiopraHHOI Hepo-
cTaTHOCTI Ha 20,0%, nepegKaninapHux apTtepion — Big-
nosigHo Ha 15,0% Ta 20,4% (p<0,001). ToBLMHA CTiHKK
apTepion ce4oBOro Mixypa y Apyrii rpyni cnoctepekeHb
(nocTpesekuiHa nopTasnbHa rinepTeHsis) 3 BUpaXKeHo
CTaTUCTUYHO AOCTOBipHOW pisHUUeto (p<0,001) 36inb-
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wwnnaca Ha 49,8%, B ymoBax NONiOPraHHOI HeAOCTAaTHO-
cTi — Ha 55,5%, nepegkaninapHux apTepion BMABMAUCA
aHaNoriyHO 3MiHEeHMMM Ha 29,7% Ta 33,1% (p<0,001).
He3HayHi 3MeHLeHHs 30BHIWHbOTO AiaMeTpy apTepion
Ta nepeaKaninApHUX apTepion cevyoBoro mixypa Ta no-
TOBLUEHHSA iX CTIHKM Y AOCNIAXKYBAaHUX eKCNepuMeHTab-
HMX YMOBax BKa3yBa/IM Ha Te, WO 3BY)XEHHA NpPOCBITY
BKa3aHMX MIKPOCYAMH MPOXOAMI0 B OCHOBHOMY 3a pa-
XYHOK iX cnasmy Ta He3Ha4yHO BMpakeHoi nponipepadii
M’ A30BUX CTPYKTYP. BuparkeHe 3ByKeHHA NPOCBITiB NpK-
HOCHWX CYAIMH FeMOMIKPOLMPKYNATOPHOIO pycna BKasy-
Ba/I0 Ha 3HUXKEHHA 3abe3neyeHHA TKAHWH Ta KAITUH ap-
TepianbHOW KPoB'to.

CTpyKTypHa nepebygoBa remokaninapis ceyoBoro
MixXypa B yMOBax NoCTpe3eKL,iHOi NopTanbHOI rinepTex-
3ii, @ TAKOXK PO3BUTKY MOJIIOPraHHOI HeAOCTATHOCTI BU-
ABMNACA aHANOrYHOW BULLLEONUCaHil. TaK, BHYTPILWHIN
AiameTp remokaninApis ce4oBOro Mixypa npu nocrpe-
3eKLUilHIN nopTanbHii rinepTeHsii cTaTUCTUYHO Biporia-
HO (p<0,001) 3meHwWwMBCA Ha 16,0%, Npy NOEAHAHHI No-
CTpe3eKLiHOI MopTaNbHOI rinepTeHsii 3 noniopraHHoO
HeAoCTaTHICTIO Ha 19,6%, TOBLWMHA CTiHKM BKa3aHMX
CYAMH npu ubomy 36inblinnaca signosigHo Ha 33,8%
Ta 34,8% (p<0,001). BctaHoBNEHI MOpdONOTiyHI 3MiH re-
MOKaMninApiB ce40BOro Mixypa MoXXyTb NPU3BOAUTU OO0
nopyLLeHb TPaHCKaninspHoro obmMiHy mix KpoB'to i TKa-
HUHAMM Ta KNITUHAMU.

Tabnuua — MopdpomeTpuUHi NOKa3HUKK CYAUH
reMoMiKpOLMPKYNATOPHOrO pyc/ia Ce40BOro mixypa
eKcnepumMeHTasIbHUX TBapuH (Mim)

MopdomeTpuu- lpyna TBapuH

HUI NapameTp 1-a 2-a 3-3

34A, MKMm 20,90+0.21 | 19,82+0,18* 19,10+0,18**
BOA, MKm 17,75+0,18 |15,10+0,12***| 14,20+0,12***
TCA, MKM 3,15+0.03 4.7240,03*** | 4,90+0,04***
340MA, MKm 13,50+0,12 12,9+0.09* 12,46+0,12**
BAMNA, MKm 10,30+0,09 | 8,75+0,09*** | 8,20+0,07***
TCMNA, MKm 3,20+0,03 | 4,15+0,03*** | 4,26+0,03***
340, MKMm 8,70+0,06 8,85+0,08 8,58+0,06
BAI, MKm 5,60+0,04 | 4,70+0,03*** | 4,50+0,02***
TCI, MKM 3,10+0,03 4,15+0,03** | 4,08+0,03***
3/43B, mKkm 15,29+0,12 | 16,65+0,12** | 17,38+0,15***
B3B, MKkm 12,55+0,12 [14,60+0,11***| 15,40+0,12***
TC3B, MKM 2,74+0,02 2,05+0,02*** | 1,98+0,01***
3B, MKMm 29,20+0,24 [32,64+0,24*** | 34,25+0,27***
BAB, Mkm 26,30+0,18 [30,10+0,21***| 31,70+0,21***
TCB, MKM 2,90+0.02 | 2,54+0,02*%** | 2,45+0,02***

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

BWHOCHI cyauHK (3aKaninAapHi BEHYAN Ta BEHYM) re-
MOMIKPOLIMPKYNAPHOTO pyc/ia Ce4OBOro Mixypa y 3mo-
OenboBaHMX NAaTONOrYHMUX YMOBAxX PO3LIMPHOBAINUCA.
Tak, 30BHIiWHIM AiameTp 3aKanifApPHUX BEHY/ CEYOBOrO
MiXypa B yMOBax TPWBasoi nicnsonepawiitHoi rinepTeH-
3ii y BOPIiTHilM Ne4YiHKOBIN BEeHi CTaTUCTUYHO AOCTOBIPHO
(p<0,001) 3pic Ha 8,9%, NMpU BUMHUKHEHHI MoniopraH-
HOI HegoCTaTHOCTI — Ha 13,6%, BeHyn — BiANOBIAHO Ha
14,4% Ta 20,5% (p<0,001). MpocBiTn AOCAiAKYBAHUX
MiKPOCYANH 3MIHIOBANMCA aHANOrYHO. BHYTpiWHIN aia-
MEeTP BEHY/1 CEYOBOro Mixypa y 2-/ rpyni cnocTepeskeHb
3 BUCOKMM CTyMneHem CTAaTUCTUYHO AOCTOBIPHOI PisHUL
(p<0,001) 36inblumnBca Ha 14,4%, Npu PO3BUTKY Mosiop-
raHHoi HegocTaTHOCTI — Ha 20,5% (p<0,001).

ToBLYMHA CTIHOK 3aKanifIAPHUX BEHY/ Ta BEHY/ CeYO-
BOr0 Mixypa npu 3mMoAen1b0BaHOMY EKCNEPUMEHTI 3MeH-
wyBanacA. TaK, TOBLIMHA CTIHKM 3aKaniIAPHUX BEHYN
npw rinepTeHsii y cuctemi BOpiTHOI BEHW CTAaTUCTUYHO
BiporigHo (p<0,001) smeHwwnnacs 3 (2,74+0,02) MKkm a0
(2,05£0,02) mKm, TObBTO Ha 25,2%, Npu NOEAHAHHI Mnic-
NAonepauiiHoi NopTanbHOI rinepTeHsii 3 eHTepasibHOM,
NeYiHKOBO, HUPKOBOK HEAOCTAaTHOCTAMU — Ha 27,7%.
TOBLUMHA CTiHKM BEHY/A CEYOBOrOo MiXypa y AaHWX 3MO-
[eNbOoBaHMX YMOBAX BiANOBIAHO 3HM3UAUCA Ha 12,4% Ta
15,5%.

Mpwn rictonoriyHOMy BMBYEHHI HANIBTOHKMX 3pi3iB
CevyoBOro Mixypa B ymoBax TpUBasoi nicnaonepawinHoi
rinepTeHsii y BOpPiTHIM neviHKOBIM BeHi cnoctepiranuca
3Ha4Hi nopyleHHA nimbo- Ta KpoBoobiry. Bigmiyanocs
nepenoBHEHHA KPOB't0 Ta ANNATALLA NepeBaXKHO BEHO3-
HWX CYAMH, HaBPAKK, CTPOMM Ta NePUBA3a/IbHUX TKAHUH,
BOTrHMLWA anonTo3y, aTpodii, AncTpoodii, Hekpobiosy eni-
TenioumnTie cAM30B0i 06ONOHKK O0C/iAXKYBAaHOrO opra-
Ha, M’A30BUX KAITUH, eHAOTENIOLUTIB CYANH, CTPOMA/b-
HUX CTPYKTYP, ocepeaku iHOINbTpaLii Ta po3pocTaHHA
CMONYYHOI TKaHWHW. [POCBIT BEHO3HUX MIKPOCYAUH
CEeYOBOro Mixypa PIi3HOro AiameTtpy, NepeBakHO BU-
pa*keHo 36inblWEeHNI, 3BMBUCTMI 3 MilLKONOAIGHMMM
PO3LWMPEHHAMM, 3 CTa3amM, cagKamu, MiKpoTpombo-
3aMu, gianeaesHUMmM KPoBOBUIMBAMM, Y iXHil CTiHUi Ta
nepvBasasbHUX TKAHWHAX Naasmoparia. MapasasanbHo
BifimivaBca HabpsAK, PO3BOJIOKHEHHA Ta Ae30praHisain
TKaHMH, NOMipHa KNiTUHHA iHOINbTPaLLiA Ta pO3POCTaHHSA
CNONYYHOT TKAHUHW.

ApTepianbHi Ta 06MiHHI MiKpOCyaMHM Ce4Y0BOro Mi-
Xypa CrMa3moBaHi, IX NPOCBIT 3BYXEHWI, CTiHKa NOTOB-
weHa. EHaoTenianbHi KAITUHKM  MiKpocyauMH Habpsakai,
BigMi4anmcs anonTUYHO 3MiHEHI eHA0TeNioOUUTH, ABMLLA
atpooii, AncTpodii, HeKpobio3y, BOrHMLLA AecKBamaLi
Ta nponidepadii. OCTaHHE CBIAYMIO NPO HASBHICTb iWwe-
Mii Ta rinoKcii TKaHuH [1]. EHgoTeniafibHa BUCTUAKA Y Ae-
AKMX BEHO3HWUX MiKpOCyaAMHax BiacyTHA. CnocTepiranaca
YacTKOBa peayKLia MIKPOCYAMH Yy BUMNALI NepeBaxKHO
rianiHisoBaHmx GibPO3HUX TAXKIB.

ba3asnibHi MembpaHn HeOLHAKOBOI TOBLMHU, Pi3HOI
€NeKTPOHHOI LWiNbHOCTI, MiCLLAMW PO3pPUXNEHi i po3La-
POBaHIi 3 BOTHULAMM rianiHO3y. Y nepuKaninapHMx npo-
CTOpax CrocTepiranoca pPo3pOoCTaHHA CNOYYHOI TKAHU-
HW, 0COBNMBO KONareHOBWUX Ta PETUKYNAPHUX BOSIOKOH
3 KNITUHHO iHINbTPaLi€to, 30Kpema fimpoLnTamu Ta
MaKpodaramu. BuaBneHi CTPYKTYpHi 3MiHM nepeBarkanu
Yy CEeYOBOMY MiXypi NMpW MOEAHAHHI nicasonepauinHoi
rinepTeHsii y BOPIiTHIA NeYiHKOBI BEHi 3 eHTepasibHOIO,
NeYiHKOBO, HUPKOBOK HEAOCTAaTHOCTAMMU.

BucHOBKM.

Pesekuin niBoi Ta NpaBoi BiYHMX YAaCTOK NEYiHKK y Na-
60paTOPHUX CTAaTEBO3PI/IUX CBUHEN-CaMLLiB B’€THAMCbKOT
NopOAM YCKNAAHIOETLCA FiNePTEH3IEID Y BOPITHIM NeyiH-
KOBili BEHi Ta BMpParKeHUMN MOPDONOTiYHUMMU 3MiHaAMM
MIKPOCYAMH CEYOBOro Mixypa, AKi XapaKTepusyTbcA
3HAYHMM 3MEHLUEHHAM MNPOCBITIB apTepion, nepenka-
NiNAPHUX apTepios;, reMoKaninApiB 3 NOTOBLLEHHAM iX
CTIHOK, BUPQXKEHO AUNATALLIEID 3aKaniNAPHWUX BEHYA Ta
BEHY/, CTOHLWEHHAM iX CTIHOK, NepenoBHEHHAM BEHO3-
HOO KPOB'tO i3 CTazamu, crnagyKamu, MikpoTpomboszamu,
iwemieto, aTpodiyHMMM, aNONTUYHUMMK, AUCTPODIYHU-
MM, HEKPOBIOTUYHUMM NpOLLECAMM B eNiTeNiouUTax Can-
30B0i 000JIOHKM, M'A30BUX KAITUHAX, eHAoTeniounTax
CYAVH, CTPOMANbHUX CTPYKTYp, OCepesKaMmn KNiTUHHOI
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iHdinbTayji, po3pocTaHHAM CNOAYYHOI TKAHWHWU. Bupa- AWH CeYoBOro Mixypa Npu NOCTPE3eKLiNHIl rinepTeHsii

MEHICTb CTPYKTYPHIX 3MiH MIKDOCYAMH CE4OBOTO MiXyPa v cicTemi BOpiTHOT NeUiHKOBOT BEHM Ta MoniopraHHiii He-
nepeBaKa€ Npu PO3BUTKY NOMIOPraHHOI HEAOCTAaTHOCTI.

MepcnekTMBM NOAANbLINX AOCAIAMKEHD. ) ) ’ )
BcecTopoHHe Mopdonoro-mopdomeTpudHe gocni- AATHOCTUYHI MOX/MBOCTI MPW PI3HMX MOLKOAKEHHAX
[OKEHHS 3aKOHOMIPHOCTEN CTPYKTYPHMX 3MiH MIKpOCY-  [AOCAiAsKYyBaHOro opraHa.
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MOP®OMETPUYHE AOCNIAXEHHA CTPYKTYPHUX 3MIH CYOUH TEMOMIKPOLMPKYIATOPHOIO PYC/A CE-
4YOBOrO MIXYPA NPU NOCTPE3EKLIAHIA NOPTA/IbHIN MMNEPTEH3IT

FHaTioK M. C., Qosruii b. I., Tatapuyk /1. B., Cteupb H. fl., iciHoBcbkuii O. b.

Pestome. BuaaneHHs BeNMKUX 06’eMiB NapeHXiMM NeYiHKM YCKNAAHIOETLCA NiABULLEHHAM TUCKY Y CUCTEMI BO-
piTHOT NeYiHKOBOI BeHUM, TOOTO NOPTA/IbHOO riNepPTeHsiel0, AKa Ha CbOroAHI € BaXK/IMBOK MeANKO-COLLia/IbHOK Npo-
6nemoto.

Mema 0ocnioreHHA — MOPGOMETPUYHO BU3HAYUTU 0COBNMBOCTI MOPHONOFIYHUX 3MiH MIKPOCYAUH Ce40BOrO
MixXypa npu NoCTpe3eKLiHiA NopTabHil rinepTeHsii.

06’ekm | memoou docnioreHHA. Mopdonoro-mopPomeTpUYHMMU METOAAMM Ha HaMiBTOHKMUX 3pi3ax BUBYEHI
MIKPOCYIMHN CeY0BOro Mixypa TPpbOX rpyn /1abopaToOpHUX CTaTeBO3PIANX CBUHEN-CaMLiB B'€THAMCbKOI nopoau:
5 iHTaKTHMX TBapMH BBIAWAK Yy Nepwy rpyny, y Apyry — 11 cBMHen 3 nichaonepauiitHUmM NigBULLEHUM TUCKOM Y BO-
PiTHIN NeYiHKOBIM BeHi, y TPETHO — 6 TBApPUH 3 TiNepTeH3i€l0 Yy CUCTEMi BOPITHOI BEHW Y NOEAHAHHI 3 NONAIOPraHHOK
HepgocTaTHicTio. Yepes 30 AHiB Bif MoyaTKy A0CNiAYy BMKOHYBA/M €BTaHA3il0 CBMHEN KPOBOMYCKaHHAM B yMOBax
TioneHTan-HaTPIEBOrO HapKOo3y.

Ha HaniBTOHKMX 3pi3ax CEYOBOro Mixypa BUMIpIOBa/M 30BHILLHI/ Ta BHYTPILWHIA AiaMeTpu, TOBLLMHY CTIHOK Mi-
KPOCYAMH: apTepion, nepeaKaninapHMX apTepion, reMoKaninApis, 3akaninApHUX BeHy, BeHyn. [poBeaeHo cTaTuc-
TUYHUWI aHaNi3 OTPUMAHUX KiIbKICHUX BEIUYMH.

Pe3ynbmamu 0ocnioxceHHA ma ix 062080peHHA. BusiBneHo, Wo BMAaneHHs NiBoi Ta NpaBoi 6iYHUX YacToK ne-
YiHKW Yy CBUHEN-CamLiB B'€THAMCbKOI NMOpoAM YCKNAAHHETLCA MOCTPE3EKLiMHOW MOopPTasibHOK TinepTeHsieo Ta
BMPAXKEHOIO CTPYKTYPHOIO NepebysoBOO CyAUH reMOMIKPOLMPKYIATOPHONO Pyc/ia CEYOBOrO MiXypa, AKa XxapaKTe-
PU3YETbCA BUPAXKEHUM 3BY)KEHHSAM MPOCBITIB Ta NOTOBLUEHHAM CTIHOK apTepianbHOi (apTepionu, nepegKaninapHi
apTepionn), 06MiHHOI (reMoKaninApun) YacTUH MIKPOreMOLIMPKYIATOPHOFO PYC/a, iCTOTHOM AWMNATALE0 BEHO3HUX
CYAVH (3aKaninapHi BEHY/M Ta BEHY/IN) | CTOHWEHHAM iX CTIHOK, NepenoBHEHHAM iX BEHO3HOI KPOB'io i3 cTazamu,
cnagamu, Tpomb03amu, gianefesHMMU KPOBOBMANBAMM, ilLeMieto, anonTo3amu, atpodieto, AncTpodieto, HEKPO-
6io3om enitTenioyMTiB CNM30BOI 060NOHKM, MiOLMTIB, EHAOTENIOLMTIB CYAMH, CTPYKTYP CTPOMM, OCEPEAKAMM KNITUH-
HoTl iHdinbTaLii Ta cKNeposy.

BuparkeHicTb MopdOoNoriYHNX 3MiH MIKPOCYAMH CE4Y0BOro MiXypa NnepeBarkae Npu Po3BUTKY NONIOPraHHOT Heao-
CTaTHOCTI.

Kno4oBi cnoBa: ceyoBuii mMixyp, MiKpocyauHM, nicnsonepauiiHa rinepTeHsia y cMcTemi BOpPiTHOI Ne4viHKOBOI
BEHMU.

MORPHOMETRIC STUDY OF STRUCTURAL CHANGES IN VESSELS OF THE HEMOMICROCIRCULATORY BED OF
THE URINARY BLADDER AT POSTRESECTION PORTAL HYPERTENSION

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

Abstract. Removal of large volumes of liver parenchyma is complicated by increased pressure in the hepatic
portal vein system, i.e. portal hypertension, which is currently an important medical and social problem.

The aim of the study is to morphometrically study the features of morphological changes in the microvessels of
the urinary bladder in postresection portal hypertension.
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Object and research methods. The microvessels of the urinary bladder of three groups of laboratory sexually
mature male Vietnamese pigs were studied using morphological and morphometric methods on semithin sections:
5 intact animals were included in the first group, 11 pigs with postoperative elevated pressure in the hepatic portal
vein in the second, and 6 animals with hypertension in the portal vein system combined with multiorgan failure in
the third. 30 days after the start of the experiment, the pigs were euthanized by bleeding under thiopental-sodium
anesthesia.

On semithin sections of the urinary bladder, the outer and inner diameters and the thickness of the walls of
microvessels were measured: arterioles, precapillary arterioles, hemocapillaries, postcapillary venules, and venules.
A statistical analysis of the obtained quantitative values was performed.

Research results and their discussion. It was found that removal of the left and right lateral lobes of the liver in
male Vietnamese pigs is complicated by postresection portal hypertension and pronounced structural reorganization
of the vessels of the hemomicrocirculatory bed of the urinary bladder, which is characterized by pronounced
narrowing of the lumens and thickening of the walls of the arterial (arterioles, precapillary arterioles), exchange
(hemocapillaries) parts of the microhemocirculatory bed, significant dilation of venous vessels (extracapillary
venules and venules) and thinning of their walls, overflowing them with venous blood with stasis, sludge, thrombosis,
diapedetic hemorrhages, ischemia, apoptosis, atrophy, dystrophy, necrobiosis of epithelial cells of the mucous
membrane, myocytes, endothelial cells of vessels, stromal structures, foci of cellular infiltration and sclerosis.

The severity of morphological changes in the microvessels of the urinary bladder prevails in the development of
multiple organ failure.

Key words: urinary bladder, microvessels, postoperative hypertension in the hepatic portal vein system.
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FEATURES OF THE STRUCTURAL ORGANIZATION OF THE UMBILICAL VEIN
IN THE POSTNATAL PERIOD OF ONTOGENESIS

Bukovinian State Medical University (Chernivtsi, Ukraine)
oliazab1998@gmail.com

After birth, the umbilical vein undergoes obliteration. It transforms into the round ligament of the liver, which
is an important anatomical structure in the adult organism. These processes change the key role in the transition
of the newborn from intrauterine existence through the placenta and umbilical cord to independent life outside the
mother's body.

The aim of the study — to establish the features of the structural organization of the umbilical vein in mature and
old age.

The study analyzed 18 objects, including 6 objects of the first period of mature age, 7 of the second period of
mature age and 5 objects of old age. To obtain reliable results of the study, a set of morphological methods was used,
in particular, microscopic analysis, preparation of histological sections.

The study revealed a high content of elastic and collagen fibers, as well as intense cellular activity, which con-
tributes to the preservation of the structural cell and functional stability of the venous wall. The results of the study

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176) 411
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



