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rats. The adjuvant arthritis model was induced by subplantar injection of complete Freund’s adjuvant. A group
of intact animals was also formed. On the 7%, 21%* and 35% day after modeling of adjuvant arthritis, ankle joints
of the rats of experimental groups were isolated for histological examination. At the indicated terms the number
of leukocytes and the sedimentation rate of erythrocytes were determined in the blood, and the content of total
protein and rheumatoid factor were measured in the serum. The assessment of the local condition of the joints of
the experimental animals showed that in rats with the model of adjuvant arthritis on the 7" day of modeling signs of
the inflammatory process in the joints, namely edema and hyperemia, were observed as well as the index of arthritis
was increased by 1.4 times compared to intact animals. In the articular cartilage during this period of observation,
signs of degenerative changes corresponded to acute arthritis were determined correlating with the investigated
hematological indicators of inflammation (the content of leukocytes, total protein, rheumatoid factor, as well as the
rate of erythrocyte sedimentation). When the observation period increased to 35 days, the process became chronic,
which led to the development of pronounced arthrosis disorders, which appeared in the absence of a cartilage
coating on most of the articular ends of the bones that form the ankle joint and the lack of normalization of blood
parameters. The obtained data can be used to justify and develop effective methods of treatment of arthritis in
clinical practice.
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Resections of large liver volumes are often complicated by the development of post-resection portal hyperten-
sion, which is complicated by bleeding from varicose veins of the oesophagus, stomach, rectum, ascites, splenomeg-
aly, secondary hypersplenism, parenchymal jaundice, portosystemic encephalopathy, and multiple organ failure. The
reproductive system organs are extremely vulnerable to various changes in haemodynamics, but to date, there is no
complete understanding of the morphological and pathophysiological processes occurring in the testes under condi-
tions of prolonged hypertension in the hepatic portal vein. When exposed to endogenous and exogenous negative
factors, the haemomicrocirculatory bed plays an essential role in developing damage to organs and systems. The
study aimed to investigate the peculiarities of the structural changes in the hemomicrocirculatory bed of the testes
in the conditions of postresection portal hypertension using quantitative morphological methods. Morphological
methods were used to study the vessels of the hemomicrocirculatory bed of the left and right testes of 62 labora-
tory mature male rats divided into three groups. Group 1 - 15 control animals, group 2 - 30 rats with postresection
portal hypertension, and group 3 - 17 animals with postresection portal hypertension who developed multiple organ
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failure. The rats were euthanised by bleeding under thiopental anaesthesia 30 days after the start of the experiment.
Postresection portal hypertension was modelled by removing the left and right lateral lobes of the liver (58.1% of
its parenchyma). The morphometry of the hemomicrocirculatory vessels was performed on histological microsec-
tions of the testes. It has been established that prolonged postresection portal hypertension leads to narrowing of
arterioles, precapillary arterioles, hemocapillaries, marked dilation of the testicular venules and venules, decreased
microvascular density, venous blood flow, hypoxia, atrophy, dystrophy, necrosis of vascular endothelial cells, sper-
matogenic epithelial cells, stromal structures, infiltration and sclerosis.

The degree of structural changes in the vessels of the hemomicrocirculatory bed is dominant in the left testis of
experimental animals with a combination of postresection portal hypertension and multiple organ failure.

Key words: testes, haemomicrocirculatory bed, postresection portal hypertension.

Connection of the publication with planned re-
search works.

The work is a fragment 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.

Resections of large volumes of liver parenchyma are
often performed in modern surgical clinics. These sur-
gical interventions are performed for benign and ma-
lignant tumours, metastasis, liver trauma, intrahepatic
cholangiolithiasis, alveolar echinococcosis, and liver
transplantation [1, 2, 3]. Removal of large liver volumes
can lead to postresection portal hypertension [3, 4, 5].
The last one is complicated by bleeding from varicose
veins of the oesophagus and stomach, rectum, ascites,
splenomegaly, secondary hypersplenism, parenchymal
jaundice, portosystemic encephalopathy, and multiple
organ failure [3, 4]. Portal hypertension primarily affects
the organs whose venous outflow is carried out into the
portal hepatic vein. Complete venous drainage from the
organs plays an essential role in maintaining and regu-
lating homeostasis. Prolonged venous full-blood flow
and hypertension in the veins of the portal hepatic vein
organs induce hypoxia and impaired perfusion of these
organs, which is a leading factor in their damage and
dysfunction. Developing the last one in organs can lead
to multiorgan failure [3, 4, 5].

Quantitative morphological methods are now
widely used to study the angioarchitectonics of the
intra-organic vascular bed of intact organs and in vari-
ous pathological conditions, where complex processes
of blood, tissue and cell interactions are predominantly
localised. The intra-organic haemomicrocirculatory bed
plays an essential role in blood supply, organ trophism,
and transcapillary metabolism, the disruption of which
significantly affects the full functioning of organs and
systems [6, 7]. In case of impaired blood supply and tes-
ticular trophism, male fertility, hormonal homeostasis,
and immune defence of the urinary and reproductive
systems deteriorate.

In recent years, experimenters and clinicians have
become increasingly interested in haemomicrocircula-
tion, as the haemomicrocirculatory bed is the site of
the transport function of the cardiovascular system and
provides transcapillary metabolism and venous drain-
age, which creates tissue homeostasis necessary for life
[8, 9]. Without a comprehensive study of haemomicro-
circulation, the pathogenesis of various diseases cannot

be adequately explained. Insufficiency of capillary and
venous blood flow is one of the leading factors in de-
veloping significant trophic disorders in organs and sys-
tems in portal hypertension [3]. It is worth noting that
the vessels of the testes’ hemomicrocirculatory bed in
the postresection portal hypertension setting have been
insufficiently studied.

The aim of the study.

To determine the peculiarities of the structural
changes in the hemomicrocirculatory bed of the testes
in the conditions of postresection portal hypertension
by quantitative morphological methods.

Object and research methods.

The work was performed on 62 laboratory mature
white male rats weighing 195-200 g, divided into three
groups. The 1st control group consisted of 15 intact
animals, the 2nd — 30 rats with postresection portal
hypertension, and the 3rd — 17 animals with postresec-
tion portal hypertension who developed multiple organ
failure. The animals were kept in standard vivarium
conditions. Animals were euthanised by bleeding under
thiopental anaesthesia 30 days after the start of the ex-
periment. Postresection portal hypertension was mod-
elled by removing the left and right lateral lobes of the
liver (58.1% of its parenchyma) [3]. The vascular bed of
the testes was filled with a carcass-gelatin mixture. The
excised pieces of the left and right testes were fixed in
Buen’s solution, passed through increasing concentra-
tion ethyl alcohols, and placed in paraffin blocks. After
deparaffinisation, microtome sections 5-6 um thick
were stained with hematoxylin and eosin, van Gieson,
Mallory, Masson, and toluidine blue [10].

Morphometry of the vessels of the hemomicrocir-
culatory bed of the left (LT) and right testes (RT) was
performed on histological micrographs, in which the di-
ameters of arterioles (DA), precapillary arterioles (DPA),
hemocabpillaries (DH), post-capillary venules (DPV), ve-
nules (DV), and microvessel density (MD) per 1 mm? of
testicular tissue were determined [3]. In each microsec-
tion, 50 measurements were made. Morphometry was
performed using an Olimpus BX-2 light microscope with
a digital video camera and the Video Test 5.0 and Video
Size 5.0 software packages.

Quantitative values were processed statistically. The
results were processed at the Department of System-
atic Statistical Research of the I. Horbachevsky Ternopil
National Medical University of the Ministry of Health of
Ukraine using the StatSoft STATISTIKA software package
(licence number VXHR303F737429FA-8). The difference
between the comparative values was determined by the
Student’s test [11].

All manipulations with experimental animals were
carried out in compliance with generally accepted biotic
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Table — Quantitative morphological parameters
of the vessels of the hemomicrocirculatory bed
of the testes of experimental animals (Mim)

Observation group

Indicat

ndicator 1st 2nd 3rd
DALT, um 18,2240,27 | 13,50£0,12*** | 12,90+0,12***
DPALT, um 10,84+0,12 7,20£0,09*** 6,95+0,09***
DHLT, um 6,12+0,09 4,75+0,06*** 4,60+0,06***
DPVLT, um 12,60+0,15 | 17,10+0,18*** | 17,50+0,18***
DVLT, um 26,70+0,30 | 35,30+0,36*** | 36,10+0,33***
MDLT 3844,5+27,6 | 2560,4+24,3*** | 2468,2+26,1***
DART, pm 18,20+0,27 | 13,80+0,12*** | 13,10+0,12%**
DPART, um | 10,82+0,12 7,40+0,09*** 7,18+0,09%**
DHRT, pm 6,10+0,09 4,90+0,06*** 4,68+0,06***
DPVRT, um | 12,58+0,15 16,70+0,15%** 17,1040,15%**
DVRT, pm 26,68+9,27 | 34,60+0,33*** | 35,90+0.30***
MDRT 3844,2+28,3 | 2645,8+24,6%** | 2567,9+30,6***

Note: *** — p<0.001 compared to group 1.

standards of humane treatment of laboratory animals
following international and national regulations on ex-
periments involving animals: European Convention for
the Protection of Vertebrate Animals Used for Research
and Scientific Purposes (Strasbourg, 1986), General
Ethical Principles for Experiments on Animals (Ukraine,
2001), Law of Ukraine “On Protection of Animals from
Cruelty” No. 3447-1U (Ukraine, 2006) [12, 13].

Research results and their discussion.

Our studies have established that one month after
resection of 58.1% of the liver parenchyma in experi-
mental animals, peritoneal cavity dissection revealed
full blood flow, dilation of the portal hepatic vein, full
blood flow and dilation of the mesenteric veins and vis-
ible venous bed of the small and large intestine, asci-
tes, splenomegaly. The mucous membranes of the small
and large intestine were full of blood and swollen, with
isolated foci of punctate haemorrhage. The above de-
scribed testified to the presence of postresection portal
hypertension [3, 4, 5]. When postresection portal hyper-
tension was combined with multiorgan failure, hepatar-
gy, enteric, cardiac, and renal failure appeared [3].

The obtained quantitative morphological parameters
of the vessels of the haemomicrocirculatory bed of the
testes of laboratory mature white male rats are shown
in the table. A comprehensive analysis of the presented
data revealed that they changed significantly under the
conditions of the modelled experiment. Thus, the diam-
eter of the arterioles of the left testis in postresection
portal hypertension statistically significantly (p<0.001)
decreased from (18.2240.27) um to (13.50+0.12) um,
i.e. by 25.9%, in the combination of postresection por-
tal hypertension with multiple organ failure — by 29.2%
(p<0.001). In the right testis, the studied morphometric
parameters changed by 24.2% and 28.0%, respectively
(p<0.001).

Quantitative morphological parameters of the pre-
capillary arterioles of the testes in the simulated experi-
mental conditions changed similarly. Thus, the diameter
of the precapillary arterioles of the left testis in control
observations was (10.84+0.12) um, in postresection
portal hypertension (7.20+0.09) um. A statistically sig-

nificant difference (p<0.001) was found between the
above morphometric parameters. At the same time, the
diameter of the arterioles of the left testis in postresec-
tion portal hypertension decreased by 33.6% compared
with the control value, in the case of multiple organ fail-
ure — by 35.9% (p<0.001). In the right testis, the precap-
illary arterioles’ diameters in the studied pathology con-
ditions were reduced by 31.6% and 33.6%, respectively
(p<0.001).

In postresection portal hypertension and the com-
bination of postresection portal hypertension with
multiple organ failure, the hemocapillaries of the left
and right testes were also structurally changed. In the
conditions of postresection portal hypertension, the
diameter of the left testicular haemocapillaries statisti-
cally significantly (p<0.001) decreased from (6.12+0.09)
pm to (4.75+0.06) um, i.e. by 22.4%, in the 3rd group
of observations (combination of postresection portal
hypertension with multiple organ failure) — by 24.8%
(p<0.001). In the right testis, the detected changes in
the morphometric parameters of haemocapillaries in
the conditions of modelled pathology were 19.7% and
23.3%, respectively (p<0.001).

Our studies have established that in postresection
portal hypertension and its combination with multiple
organ failure, the venous vessels of the haemomicrocir-
culatory bed (post-capillary venules and venules) of the
left and right testes expanded, which was confirmed by
an increase in their diameters. Thus, the diameter of the
post-capillary venules of the intact left testis (control ob-
servations) was (12.60+0.15) um, and in postresection
portal hypertension (17.10+0.18) um. A statistically sig-
nificant difference was found between the above mor-
phometric parameters (p<0.001). The latter morpho-
metric parameter exceeded the previous one by 35.7%.
In the conditions of multiorgan failure, the lumen of the
left testicular venules was enlarged compared to the
previous one and was equal to 38.9% (p<0.001).

In the right testis, under the conditions of the ex-
periment, the post-capillary venules changed similarly.
Thus, the lumen of the right testicular venules in postre-
section portal hypertension was statistically significantly
(p<0.001) dilated by 32.7% compared with the control,
and in the combination of postresection portal hyper-
tension with multiple organ failure — by 35.9% (p<0.001).

The modelled postresection portal hypertension in
laboratory mature white male rats also led to dilation of
the venules of the left and right testes. Thus, the venules
of the left testis were statistically significantly (p<0.001)
increased by 32.2%, and in the development of multi-
ple organ failure — by 35.2% (p<0.001), which was ad-
equately confirmed by the morphometric parameters of
their diameters. In the right testis, the detected struc-
tural changes of the venules were less, as evidenced by
the quantitative morphological parameters of the stud-
ied structures. In the conditions of postresection portal
hypertension, the diameter of the venules of the right
testis was 29.7% larger by 29.7% (p<0.001) compared
to the same control indicator, in the combination of
postresection portal hypertension with multiple organ
failure — by 34.5% (p<0.001).

Under the conditions of modelled pathology, the
density of microvessels in the tissues of the left and
right testes of laboratory mature white male rats was
significantly changed. In postresection portal hyperten-
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sion, this morphometric parameter in the left testis de-
creased by 33.4% with a significant statistically probable
difference (p<0.001), and in the combination of postre-
section portal hypertension with multiple organ failure
— by 35.8% (p<0.001). In the right testis, the studied
morphometric parameters were statistically significant-
ly changed by 31.2% and 33.2%, respectively (p<0.001).
The established changes in the number of microvessels
in the left and right testes indicated a marked deteriora-
tion in haemomicrocirculation, blood supply, and meta-
bolic processes in the studied organs [6, 8]. The more
pronounced changes in the morphometric parameters
of the microvasculature of the left testis are explained
by the peculiarities of venous outflow from this organ.
The results of the study also confirm the judgement of
many researchers that haemodynamic changes in the
large and small circulation circles, the hepatic portal
vein system do not occur in isolation but are interrelated
and affect the functional and structural changes in vari-
ous organs and systems [3, 5, 8].

In the light-optical examination of microsections of
the left and right testes under conditions of prolonged
postresection portal hypertension, severe vascular dis-
orders, full blood flow, and dilation of mainly venous
vessels were observed, perivascular and stromal oe-
dema, foci of dystrophic, necrobiotic, apoptotic altered
endothelial cells, spermatogenic epithelial cells, stromal
structures, focal infiltrates and connective tissue pro-
liferation. Vessels of the hemomicrocirculatory bed of
the testes with uneven lumen, arterioles, precapillary
arterioles, and hemocapillaries are spasmodic. Their
lumen is narrowed, the wall is thickened, the lumen of
the post-capillary venules and venules is markedly in-
creased, these vessels are tortuous, full of blood with
varicose dilatations and numerous sacculations, stasis,
thrombosis foci and diapedesis haemorrhages. There
are plasmorrhages in the wall of these vessels and peri-
vascular space. The paravasal spaces were enlarged due
to oedema. Their stroma was markedly disorganized
with phenomena of disorganization and sclerosis. There
was tortuosity of almost all microvessels, pronounced-
ly prevalent in the post-capillary venules and venules
of the left testis, combined with post-resection portal
hypertension with multiple organ failure. Swollen en-
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dothelial cells with atrophy processes, mainly protein
dystrophy, necrosis, foci of desquamation and prolifera-
tion, were detected. Proliferative processes indicated
ischaemia and hypoxia of the organ [3, 6]. The absence
of endothelial lining was observed in some venous mi-
crovessels. The decrease in microvessels in the testicu-
lar tissues was partly due to their reduction, visualized
as fibrous formations with signs of hyalinosis and in-
complete or total obliteration of microvascular lumens
on histological sections. Haemolyzed erythrocytes and
hyalinized thrombi were detected in the lumen of some
microvessels. Basal membranes in arterial microvessels
were thickened, often homogeneous with foci of hyali-
nosis, and there was multiplication and fragmentation
of elastic fibres. In places of necrotic changes in cells
and tissues, cellular infiltration appeared with the sub-
sequent proliferation of connective tissue, i.e., the de-
velopment of sclerosis.

The above morphological changes predominated in
the left testis in combination with postresection portal
hypertension and multiple organ failure.

Conclusions.

Resection of the left and right lateral lobes of the
liver in laboratory mature white male rats is complicated
by postresection portal hypertension, which leads to a
pronounced structural alteration of the vessels of the
hemomicrocirculatory bed of the testes, characterised
by a marked narrowing of the arterioles, precapillary ar-
terioles, hemocapillaries, significant dilation of the post-
capillary venules and venules, venous haemorrhage,
hypoxia, atrophy, dystrophy, necrolysis of endothelial
cells, spermatogenic epithelial cells, stromal structures,
foci of cellular infiltration, and sclerosis. The degree of
structural alteration of the vessels of the haemomicro-
circulatory bed is dominant in the left testis and in the
combination of post-resection portal hypertension with
multiple organ failure.

Prospects for further research.

A comprehensive, integrated morphological study
of the structural changes in the vessels of the hemomi-
crocirculatory bed of the testes in postresection portal
hypertension will significantly improve the diagnosis,
correction and prevention of the studied pathology.

Famwk M. C., Hecmepyk C. O., Tamapuyk /1. B., MoHacmupcoka H. A., AciHoecbKuli O. b.

KINbKICHI MOP®O/10TIYHI ACNEKTU CTPYKTYPHOI NEPEBY/1OBU
FEMOMIKPOLIUPKY/IATOPHOTO PYC/IA CIM'AAHUKIB
B YMOBAX NOCTPE3EKL|IMHOI MOPTA/IbHOI FMNEPTEH3I|

TepHONiNbCbKUIA HALiOHANbHUIA MeauYHKUI YHiBepcuTeT im. |. fl. TopbaueBcbKkoro MO3 YKpaiHu
(m. TepHoninb, YkpaiHa)
hnatjuk@tdmu.edu.ua

PeseKyii senuKkux o0b6'emie neyiHKU HepiOKO YCKAAOHIOMbCA PO38UMKOM rocmpe3eKyiliHoi nopmasnbHoi
2inepmeHsii, AKA YCKAAOHIOEMbCA KPOBOMEYaMU 3 B8APUKO3HO PO3WUPEHUX 8eH Cmpasoxood, WsyHKd, npamoi
KUWKU, acyumom, CcraeHoMe2ani€o, B8MOPUHHUM 2inepcrieHi3MomM, MNapeHXiMamo3HO HOBMAHUUEI,
nopmocucmemHo0 eHuegasnonamiero, nosaiopa2aHHo HedocmamHicmioo. OpeaHu penpooyKmueHOi cucmemu €
Had3su4yaliHO ypasnueuMU MpPU Pi3HUX 3MIHAX 2eMOOUHAMIKU, npome 00 Cb0200HIWHbL020 OHA 8i0CYMHSA MNOBHA
yA8a npo mopgonoziyHi ma namogizionoziyHi npoyecu, wo 8i0bysaromsca 8 CiM'AHUKAX 8 ymMosax mpueasol
2inepmeHsii y neviHkosili 6opimHili 8eHi. [eMOMIKPOUUPKYAAMOpHe pycno 8idiepae 8axaugy posb 6 Po38UMKY
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YWKOOMeHb opaaHie i cucmem npu Oii HG Opa2aHi3mMm eHOO02eHHUX Ma eK302eHHUX HeaamusHUX ¢haKmopis.
Mema 0ocnidweHHA — KinbKiCHUMU MOpP@osa02iMHUMU Memodamu eus4yumu ocobausocmi cmpyKmypHoi
rnepebydosu 2eMOMIKPOUUPKYAAMOPHO20 Pycaa CiM'AHUKI8 8 yMO8aX mocmpe3eKyiliHoi mopmaneHoi 2inepmens3i.
MopdonoziyHumu mMemodamu 0ocnioxnceHi CyOUHU 2eMOMIKPOYUPKYAAMOPHO20 pycaa niso2o ma npasozo
cim'aHUKie 62 nabopamMopHUX CMameeo3pinux Wypax-camysx, AKi 6yau posdineHi Ha 3-u epynu. 1-a epyna — 15
KOHMPpOosabHUX meapuH, 2-a — 30 wypie 3 nocmpesekyiliHolo nopmanbHot 2inepmeHsieto, 3-9 — 17 meapuH 3
rnocmpe3eKyiliHo nopmanbHO 2iNepmeH3i€r, y AKUX PO3BUHYAACA MoaiopeaHHa HedocmamHicme. EemaHasito
wypie 30ilicHIOB8AAU KPOBOMYCKAHHAM 8 YMOBAX MioneHmMasnos020 HapKo3y yepes 30 OHig 8i0 noyamky 00cnidy.
Mocmpe3sekyiliHy nopmasnsHy 2inepmeH3ito Modentosanu WAAXOM 8UdaneHHA nisoi ma npasoi 6oKosUX YACMOK
neyiHku (58,1% ii napeHximu). Ha 2icmosnoziyHux Mikponpenapamax cim'aHuKie nposoousau mopgomempiro cyOuH
2eMOMIKPOUUPKYAAMOPHO20 pycad. BcmaHosneHo, wo mpueana nocmpesekyiliHa nopmaneHa einepmeHsis
npuszeodums 00 38YHEHHA apmepiosn, nepedKaninApHUX apmepios, 2eMOKaninApie, 8UPAHEHO20 PO3WUPEHHSA
30KaninapHUX 8eHys ma 8eHys CiM'aHUKI8, 3MeHWEeHHSA WinbHOCMi MiKpoCyOUH, 86HO3HO20 MOBHOKPOB s, 2iMOKCIl,
ampogii, ducmpodgii, Hekpobiozy eHOomenioyumis cyOuH, CrepmMamoz2eHHUX enimesnioyumis, CMpPoOMasbHUX

cmpykmyp, ocepeokie iHpinempayii ma ckaeposy.

CmyniHe cmpykmypHoi nepebyd0osu cyOuH 2eMOMIKPOUUPKYAIMOPHO20 pycaa OOMIHYE y 1i6OMY CiM'AHUKY

eKcrepumeHmasnbHUx meapuH
HedocmamHicmio.

npu MOEOHAHHI nocmpe3ekyiliHoi mopmasnbHoi 2inepmeHsii 3 noniop2aHHO0

Knro4voei cnosa: cim'aHUKU, 2eMOMIKPOYUPKYAAMOPHE pycao, mocmpe3eKyiliHa nopmassHa 2inepmeHsis.

3B’A30K ny6niKauii 3 N1aHOBMMMU HAyKOBO-A0CAIA-
HUMU poboTamu.

PoboTa € ¢pparmeHTOM HayKoBO-AOCNigHOI pobo-
TM TepHONINbCbKOrO HaLiOHANIbHOMO MEeANYHOro YHi-
Bepcutety imeHi |. fl. TopbayeBcbkoro MO3 YKpaiHu
«CTPYKTYpHO-PYHKLIOHa/bHI 3aKOHOMIpHOCTI nepebiry
afanTaLiMHO-KOMMNEeHCAaTOPHMX NPOLECIB B OpraHax Ta
CMCTeMax NpY ONepaTUBHUX BTPYHAHHAX Ha OpraHax ye-
PEBHOI Ta rPyAHOI MOPOXKHMH B YMOBAX Aii TOKCUYHUX
€HAO0reHHNX Ta eK30reHHUX ¢paktopis» (N aepykaBHOI
peecTpauii 0122U000031).

Bcryn.

Pesekuii BenMKnx 06’emiB napeHXimu neyviHKK cbo-
rogHi HepPiZLKo BUKOHYIOTBCA Y CYYaCHUX XipyPriYHUX KAi-
Hikax. BKa3saHi onepaTuBHi BTPy4YaHHA 34iMCHIONOTb NPK
[06POAKICHUX Ta 3N10AKICHUX NYyX/IMHAX, MeTacTasyBaH-
Hi, TPaBMax NeYiHKW, BHYTPILHbONEYiHKOBOMY XONaHTi-
ONiTia3i, anbBeONAPHOMY exiHOKOKO3i, TpaHcnAaHTau,i
nediHku [1, 2, 3]. BuganeHHs 3HaYHMX 06CAriB NeviHKu
MOXYTb NPU3BOAUTM A0 MNOCTPe3eKLUiMHOI nopTanbHOI
rineptensii [3, 4, 5]. OCTaHHA YCKNaOHIOETLCA KPOBO-
TEYaMM 3 BAPWMKO3HO PO3LUIMPEHUX BEH CTPaBOXoAa i
WYHKA, NPAMOI KULUKM, acLUUTOM, Crn/IeHOMEranieo,
BTOPUHHUM FiNepcnaeHisMmom, NapeHXimaTo3HO »KOB-
TAHWULED, MOPTOCUCTEMHOI eHuedanonaTieto, noniop-
raHHow HepocTtaTtHicTio [3, 4]. MNpwu nopTanbHil rinep-
TeH3ii B neply 4yepry ypaxaroTbCA OpraHu, BEHO3HUM
BiATIK Bif, AKX 34iACHIOETLCS Y BOPITHIO NEYiHKOBY BEHY.
MOBHOLIHHMA BEHO3HUI ApeHaXK Bif, opraHiB Bigirpae
Ba*K/IMBY PO/b Yy MIiATPUMLI Ta perynauii romeocrtasy.
TpuBane BeHO3He MOBHOKPOB'A Ta rinepTeHsis y BeHax
OpraHiB BOPITHOI Ne4YiHKOBOI BEHM iHAYKYHOTb FiMOKCIto,
nopyweHHA nepodysii BKasaHMUX opraHiB, WO € Nposig-
HMM YMHHUKOM TX ypayKeHHs Ta AMcdyHKLii. PO3BUTOK
OCTaHHbOI B OpraHax MoXe NpM3BecTu A0 NONIOPraHHOI
HepgocTaTHOCTI [3 ,4, 5].

KinbKicHi mopdonoriyHi meToaM CbOrofHi WKMPOKO
3aCTOCOBYIOTbCA /1A BUBYEHHA AHTIOAPXITEKTOHIKM iH-
TPAOPraHHOro CyAUHHOrO Pyc/ia HeyLUKOAMKEeHUX opra-
HiB Ta MpW Pi3HMX NATONOTYHUX CTaHax, Ae NepeBa-
HO JIOKaNi3oBaHi CKAagHi npouecu B3aEMOBIAHOLWEHb
KPOBI, TKAHUH Ta KANITUH. IHTpaopraHHe remomikpouup-
KYNATOPHE PYC/0 Bigirpae Bax/auMBy posib Y KpOBOMOC-
TauyaHHi, Tpodiui opraHis, TpaHCKaninspHoOMy O06MiHi,

NOPYLIEHHA AKWUX CYTTEBO BMJIMBAE HA MOBHOLIHHICTb
dYHKUiOHYBaHHA opraHis i cuctem [6, 7]. Mpy nopyLueH-
Hi KpoBOMOCTaYyaHHA Ta TPOdIKM CiM’ SHUKIB NOTiPLIYETb-
€A GepTUNbHICTb YON0BIKIB, TOPMOHaNbHUI TOMEOCTa3s,
iMYHHMI 3aXUCT CEYOBUAINBHOI Ta PenpoayKTUBHOI cuC-
TEM.

B OCTaHHi pOKM eKcnepuMmeHTaTopu Ta KAiHiumc-
TM BCe YacTilwe LiKaBAATbCA reMOMIKPOLMPKYAALLED,
OCKi/IbKM TeMOMIKPOCYAMHHE PYC/I0 € MicLem pearisa-
Lji TpaHcnopTHOI GYHKLIT cepLeBo-CyANHHOI CUCTEMMU i
3abe3neyeHHA TpaHCKaninApHoro obmiHy, BEHO3HOrO
OPEeHay, WO CTBOPHOE HEOOXIAHWUM ANA KUTTA TKAHUH-
HUA romeocTas [8, 9]. be3 KOMMNIEKCHOro BMBYEHHA
reMOMIKPOLMPKYAALIi naTtoreHe3 BUHMKHEHHA Pi3HUX
3aXBOPIOBaHb aZleKBAaTHO HE MOX/IMBO MOACHUTW. He-
[OCTATHICTb KaniNApHOro i BEHO3HOTO KPOBOMJINMHY €
OAHUM i3 MPOBIAHUX (AKTOPIB Yy PO3BUTKY 3HAYHMX
TpodivHMX NOpyLEeHb Y OpraHax Ta cMcTemax npu nop-
TanbHil rineptensii [3]. BapTo 3a3HauYMTK, WO CyaMHMU
reMOMIiKPOLIMPKYIATOPHOTO pycna CiM AHMKIB B ymOBax
nocTpeseKLiMHOi nopTanbHOI rinepTeHsii [JocniAKeHi
HeAOoCTaTHbLO.

Merta gocnigeHHs.

KinbkicHUMM mopdonoriYyHMMmM mMmeTogamm BU3Ha-
YUTN 0COBANBOCTI CTPYKTYPHOI NepebyaoBU reMOMiKpOo-
LMPKYAATOPHOIO pycna Cim aAHMKIB B yMOBAxX NOCTPe3eK-
LiMHiIMHOT NnopTanbHOI rinepTeHsii.

O6’eKT i meTOAU AOCNiAXKEHHA.

PoboTa BMKOHaHa Ha 62 nabopaTopHMX CTaTeBO3-
pinnx 6inux wypax-camuax, macoto 195-200 r, ski byau
po3gaineHi Ha 3-u rpynu. 1-a rpyna KOHTPO/IbHA Hapaxo-
ByBana 15 iHTakTHMX TBapwuH, 2-a — 30 wypis 3 nocrpe-
3eKLiMHOI0 NOPTaNbHOM rinepTeHsieto, 3-a — 17 TBapuH
3 NOCTpe3eKLiiHO NOPTaNbHO TiNepTeH3IE, Y AKNX
PO3BMHYNACA NONIIOPraHHa HEAOCTATHICTb. TBAPUH yTpu-
MyBa/M B CTaHAAPTHUX YMOBax BiBapito. EBTaHasito TBa-
PWH 34iACHIOBANIM KPOBOMYCKAHHAM B YMOBAX TiOMeH-
Tanosoro Hapko3sy Yepes 30 AHIB Big NoYaTKy gocnigy.
MocTpeseKLUiliHy MopTanbHy rinepTeHsilo moaentoBa-
NN WAAXOM BMAANEHHA NiBOT Ta NpaBoi 6OKOBMX Yac-
TOK neyiHku (58,1% ii napeHximu) [3]. CyanHHe pycno
CiM’AHMKIB 3aMOBHIOBANM TYLL-}KENaTUHOBOK CYMILLILLIO.
Bupi3aHi WMaTo4YKM NiBOro Ta NpaBoro cim’aHUKIB ¢iK-
CyBa/n B po3uuHi byeHa, npoBoannun uyepes eTUNOBI
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CNMPTHM 3POCTAtOYO0I KOHUEHTpPALT Ta NoMiwanm B napa-
¢diHOBi 6/10KM. MiKPOTOMHI 3pi3nM TOBLLMHOK 5-6 MKM
nicna genapadiHisauii 3abapeatoBann reMmaToKCUNAIHOM
i @03MHOM, 3a BaH-[30H, Mannopi, MaccoHom, Tonyigm-
HOBUM cuHim [10].

Ha rictonorivHnx mikponpenapatax npoBogMAn
mopdoMeTpito CyamH reMOoMIKPOLMPKYIATOPHOTO pycna
nisoro (/1C) i npasoro cim’aHukiB (MC), Npu AKilA BU3HA-
Yyanu giameTtpu apTepion (AA), nepeaxaninapHux apTe-
pion (4NA), remokaninapis (Ar), 3akaninApHUX BeHyN
(A3B), BeHyn (AB), winbHicTb MikpocyamH (LLM) Ha 1
MM? TKaHWH cim’aHmKKiB [3]. B KoskHOMY Mikponpenapa-
Ti 3aivicHoBanu 50 BumipiB. MopdomeTpito npoBoanamn
33 40ONOMOrot CBiTA0BOro mikpockona “Olimpus BX-2”
3 UMPPOBOIO BiZEOKAMEPOK Ta MAKETOM MPUKAALHUX
nporpam “Bigeo Tect 5,0” Ta ”Bigeo po3mip 5,0”.

KinbKicHi BennMunHM o06pobnsnvca  CTaTUCTUYHO.
O6pobka pesynbTaTiB BUKOHAHA Y Bigdini CUCTEMHMX
CTAaTUCTUYHUX AOCANigKeHb TepHOMINIbCbKOro Hauio-
HaNbHOTO MeJM4YHOro yHiBepcuteTy imeHi |. A. Topba-
yeBcbkoro MO3 YKpaiHu B nporpamHomy nakeTi Statsoft
STATISTIKA (niueHsia Ne BXXR303F737429FA-8). Pi3Hu-
L0 Mi>K MOPIBHIOBA/IbHUMMW BEIMYMHAMM BU3HAYAIN 33
KpuTepiem CTblogeHTa [11].

Yci maHinynauii 3 ekcnepMMeHTasibHUMKW TBAapUHa-
MW MPOBOAUANCA 3 AOTPUMAHHAM 3arasibHOMPUAHATUX
6iOTUYHMX HOPM 'YMAHHOFO NMOBOAKEHHA 3 nabopaTop-
HUMM TBApMHAMM Y BiANOBIAHOCTI A0 MiKHAPOAHMX Ta
HAUiOHaNIbHUX MOMOXEHb CTOCOBHO MPOBEAEHHA EKC-
NEPUMEHTIB i3 3a/ly4eHHAM TBapuH: «EBpPoOMelcbKa
KOHBEHLLifl NPO 3aXUCT XpebeTHUX TBAPMH, LLO BUKOPUC-
TOBYIOTbCA N5 AOCNIAHUX T HayKoBMX Winel» (CTpac-
6ypr, 1986), «3aranbHi eTUYHI NPUHLMNKU NPOBEAEHHS
eKcrnepumeHTiB Ha TBapuHax» (YKkpaiHa, 2001), 3akoH
YKpaiHn «[po 3axucT TBApPWH Bif, *KOPCTOKOrO MNOBO-
oxkeHHa» No 3447-1Y (YKpaina, 2006) [12, 13].

Pe3ynbTatu AocnigyKeHHA Ta ix 06roBopeHHs.

MpoBegeHNMM [OCNIAKEHHAMU BCTAaHOBNEHO, LWO
yepes micaub nicna pesekuii 58,1% napeHximu nedviHkm
Yy eKCnepuMeHTaIbHUX TBAPWH NPU PO3TUHI OYepeBUH-
HOI NOPOXKHMHU CNOCTEPiranoca NOBHOKPOB'A, PO3LWIK-
peHHA BOPiTHOI NeYiHKOBOI BEHM, MOBHOKPOB'A i po3Lwu-
peHHsA BPUIKOBMX BEH Ta BMAMMOIO BEHO3HOrO pycna
TOHKOI Ta TOBCTOI KMLUOK, acumT, cnaeHomerania. Chum-
30Bi 0GO/IOHKM TOHKOi Ta TOBCTOI KMLIOK MOBHOKPOB-
Hi, HabpAKAi, 3 NOOANHOKMMM OCepesKaMn TOYKOBMX
KpoBOBMAMBIB. ONncaHe BuLE CBIAYMN0 NPO HAABHICTb
nocTpeseKLiiHoi nopTasbHOI rinepTeHsii [3, 4, 5]. Mpwu
NOEAHAHHI MOCTpe3eKLilMHOI NopTa/bHOI rinepTeHsii 3
noniopraHHO HepoCTaTHICTIO 3'ABAAAMCA renaTapria,
eHTepasibHa, cepLeBa Ta HUPKOBa HegocTaTHOCTI [3].

OTpuMaHi KinbKicHi MopdonorivyHi NoKasHWKK CyamH
reMOMIKPOLMPKYNATOPHOrO pycna cim’aHukiB nabo-
PaTOPHUX CTaTeBO3PINMX BINMX LypiB-CaMLiB NoKasa-
Hi y Tabnuui. YcecTopoHHIM aHanisom npeacraBaeHmx
[OAHUX BUABNEHO, LLLO B YMOBAX 3MOAE/1bOBAaHOrO eKcne-
PUMEHTY BOHW BUPAXKEHO 3MiHloBanuca. Tak, giamertp
apTepion NiBoro cim’AHMKa NpU NOCTPe3eKLUiiHik nop-
TaNbHiN rinepTeHsii ctaTucTMyHO BiporiaHo (p<0,001)
3meHwwmBca 3 (18,22+0,27) mkm go (13,50+0,12) MKM,
TO6TO Ha 25,9%, Npun NOEAHAHHI NOCTPE3eHKLiNHOI Mop-
TaNbHOI rinepTeHsii 3 NONIOPraHHOK HeJOCTaTHICTIO —
Ha 29,2% (p<0,001). Y npaBomy ciMm’AHUKY AOCNiAKyBa-
Hi MopdOMETPUYHI NapameTpu BigNOBIAHO 3MiHMAUCA
Ha 24,2% Ta 28,0% (p<0,001).

Tabauusa — KinbKicHi mopdonoriuHi nokasHuku
CYAWH reMOMiKpPOLMPKYNATOPHOTO pycna
cim’AHUKIB eKcnepumeHTaNbHUX TBapuH (Mim)

P lpyna cnocTtepexkeHHA
1-a 2-a 3-a
OANC, mkm | 18,22+0,27 | 13,50+0,12*** | 12,90£0,12***
OMNANC, mkm | 10,84+0,12 | 7,20£0,09*** 6,95+0,09***
ArNC, Mkm 6,12+0,09 | 4,75+0,06*** 4,60+0,06***
O3B/C, mkm |12,60£0,15| 17,10+0,18*** | 17,50+0,18***
OBJ/IC, mkm | 26,7010,30 | 35,30+0,36*** | 36,10+0,33***
wmnc 3844,5+27,6/12560,4+24,3***| 2468,2+26,1***
OANC, mkm  |18,20 £0,27| 13,80+0,12*** | 13,10+0,12%**
OMATC, mkm | 10,82+0,12 | 7,40+0,09*** 7,18+0,09***
ArNC, Mkm 6,10+0,09 | 4,90+0,06*** 4,68+0,06***
O3BMC, mkm | 12,58+0,15 | 16,70+0,15%** | 17,10+0,15***
ABIMC, MKkm 26,6819,27 | 34,60+0,33*** | 35,90+0.30***
wmnc 3844,2+28,3(2645,8+24,6%**| 2567,9+30,6%**

Mpumitka: *** — p<0,001 nopisHAHO 3 1-t0 rpynoto.

KinbKicHi mopdonoriyHi NoKasHMKM nepeaKaninap-
HUX apTepion CiM'AHMKIB Y 3MOAENbOBAHUX eKcrnepu-
MEeHTaNbHUX YMOBaX 3MIiHIOBA/INCA aHanoriyHo. Tak,
AiaMeTp nepeakaninapHUX apTepion NiBoro cim’saHMKa
Y  KOHTPO/JIbHMUX  CMOCTEPEXEHHAX  [OPiBHIOBAB
(10,84+0,12) MKm, nNpu NOCTPE3eKLiHiA MopTanbHil
rinepteHsii (7,20+0,09) mKm. MiK HaBegeHUMMW MOp-
GOMETPUYHMMM NApaMeTpaMn BUABJEHA BUPAXKEHA
CTaTUCTUYHO AOCTOBipHa Pi3HMUA (p<0,001). Mpu Lbomy
AiaMeTp apTepion niBoro cim’sHMKa B ymoBax nocTpe-
3eKLiHOT NopTanbHOI rinepTeHsii 3meHwWwmBcA Ha 33,6%
NOPIBHAHO 3 KOHTPONLHO BENYMHOLK, MPU BUHUKHEH-
Hi noniopraHHoi HegocTaTHOCTI — Ha 35,9% (p<0,001).
Y npaBomy CiM’AHWKY AiaMeTpu nepegKaninapHuUx ap-
Tepion B ymoBax AO0CANIAXKYBaHOI NAaTONOr BUABMAKUCA
BigNoBiAHO 3meHWweHMMM Ha 31,6% Ta 33,6% (p<0,001).

Mpy nocTpeseKLUiiHiA nopTanbHi rinepTeHsii, a
TAKOX MPWU MNOEAHAHHI NMOCTPe3eKLilMHOT NopTanbHOI ri-
nepTeHsii 3 NONiOPraHHO HeAOCTATHICTIO CTPYKTYPHO
3MiHIOBA/INCA TAaKOX remoKaninApu NiBoro Ta npa.oro
cim’AHUKIB. B ymoBax mocTpesekuiiHOi NopTanbHOI ri-
nepTeHsii AiameTp remoKaninsapis NiBoro cim’AHMKa cTa-
TUCTMYHO BiporigHo (p<0,001) 3meHwwmBcs 3 (6,12+0,09)
MKM 20 (4,75+0,06) MmKkm, To6TO Ha 22,4%, y 3-i rpyni
cnocTtepexeHb (NOeAHaHHA NOCTPe3eKLUiMHOI nopTanb-
HOI rinepTeHsii 3 NoNiOpPraHHOK HEeAOCTaTHICTIO) — Ha
24,8% (p<0,001). Y npaBomMy CiM’AHUKY BUABNEHI 3MiHU
MOPPOMETPUYHUX NapaMeTpiB reMoKaninsapis B ymoBax
3MOAeNb0OBaHOI NaToAorii BignNoBigHO cknaganmn 19,7%
Ta 23,3% (p<0,001).

MpoBeaeHMMK [OCNIAKEHHAMW BCTAHOBNEHO, LLO
npu NOCTpe3eKLUiNHIN NnopTanbHil rinepTeHsii Ta ii noea-
HaHHI 3 NONIOPraHHOK HEeAOCTaTHICTIO BEHO3HI CYAMHMU
reMOMIKPOLIMPKYIATOPHOTO pycaa (3akaninapHi BeHyau
Ta BEHYAW) NiBOro Ta NPaBOro Cim’ AHUKIB PO3LIMPIOBA-
UcA, Wo niaTeepaskysanocs 36inblweHHAM ix adiame-
TpiB. Tak, AiameTp 3aKaninApHWX BEHYN HeyLIKoAXKe-
HOro NiBOro CiM’AAHMKA (KOHTPO/IbHI CMOCTEPENKEHHSA)
nopisHioBaB (12,60+0,15) MKMm, Npu NOCTPE3EHKLiNHIN
nopTanbHin rineprteHsii (17,10+0,18) mkm. Mix HaBeae-
HUMKU MOPDOMETPUYHMMM NapameTpamm BCTAaHOBIEHA
BMpPaKeHa CTaTUCTUYHO AOCTOBipHa pisHMUA (p<0,001).
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MpKn UbOMYy OCTaHHIN MmopdOMETPUYHMIA NapaMeTp ne-
peBuLLyBaB nonepeaHin Ha 35,7%. B ymoBax BUHUKHEH-
HA NoniopraHHOI HeJOCTaTHOCTI BCTAHOB/IEHE PO3LWK-
PEHHA NPOCBITY 3aKanifIAPHUX BEHYN NiBOro Cim’siHMKa
6yn0 6iNbLIMM NOPIBHAHO 3 NONepeaHiM i L0PiBHIOBANO
38,9% (p<0,001).

Y npaBomy CiM’'SHUKY B yMOBax AOC/ifAKyBaHOro
eKCNepMMEHTY 3aKanifApHi BEHYM 3MiHIOBaIMCA aHa-
noriyHo. Tak, MPOCBIT 3aKaniNApHUX BEHY/l MPaBOro
CiM’AAHMKA NPU NOCTPE3eKLiNHIl NopTanbHil rinepTeHsii
BMABMBCA CTAaTUCTMYHO A0CTOBIpHO (p<0,001) po3wupe-
HUM Ha 32,7% NOPIBHAHO 3 KOHTPOAEM, NPU MNOEAHAHHI
NnocTpeseKLiiHOI NopTasibHOI rinepTeHsii 3 noniopraH-
HO HeaocTaTHICTIO — Ha 35,9% (p<0,001).

3moaenboBaHa MocTpeseKuiliHa nopTanbHa rinep-
TeHsia y nabopaTopHMX cTaTeBO3piANX 6inux wypis-
CcamLiB NpM3BOAMAA TAKOXK A0 PO3LUMPEHHA BEHYN NiBO-
ro Ta NpaBoro Cim’sHKKIB. Tak, BEHYAU NiBOro Cim’ssHMKa
Npu LbOMY BUABUANCA CTaTUCTMYHO BiporiaHo (p<0,001)
36inbweHnmm Ha 32,2%, nNpw PO3BUTKY MONIOPraHHOI
HegocTaTHocTi — Ha 35,2% (p<0,001), wo agekBaTHO
niaTBEpPAKYBaNoca MoOopPPOMETPUYHMMM MAapaMeTPamMm
iX AiameTpis. Y npaBoMy Cim’SHUKY BUSB/IEHI CTPYKTYpPHI
nepeTBOPeHHA BEHYN ByAN MEHLWKWMU, NPO WO CBiaYM-
N KiNbKicHi MOpP®ONOTiYHI MOKA3HUKM A0CNIAKYBAHUX
CTPYKTYp. B ymoBax nocTpesekLilHOT NopTasbHOI ri-
nepTeHsii giameTp BeHy/N NpaBoro Cim’sHMKa BUABMBCA
3 BUCOKUM CTYNEHEeM CTaTUCTUYHO O0CTOBIPHOI Pi3HULL
(p<0,001) 6inbwmm Ha 29,7% NOPIBHAHO 3 AHANOTFYHUM
KOHTPO/IbHUM NOKA3HWKOM, NPWU NOEAHAHHI NOCTPe3eK-
LiMHOI nopTanbHOI rinepTeHsii 3 noniopraHHOK Heno-
CTaTHicTIO — Ha 34,5% (p<0,001).

B ymoBax 3moaenboBaHOI NaTo/orii BUPAXKeHO 3Mi-
HIOBANaCA LWi/IbHICTb MIKPOCYAMH B TKAHWHAX NiBOTO Ta
NpPaBoro CiM’AHMKIB 1abopPaTOPHUX CTAaTEBO3PINMX Binnx
WwypiB-camu,is. MNMpun nocTpeseKuUiliHii nopTanbHin rinep-
TeH3ii BKa3aHU MopdoOMETPUYHNI NapameTp y niBomy
CiM'AHWMKY 3 BUPAXKEHOW CTAaTUCTMYHO BiporigHOW pi3-
Huueto (p<0,001) 3meHwmnBcA Ha 33,4%, NpU NOEAHAHHI
NnocTpe3eKLUiMHOI NopTanbHOI rinepTeHsii 3 noniopraH-
HOl HepocTaTHicTioO — Ha 35,8% (p<0,001). Y npasomy
CiM'AHMKY gocnigxKysBaHi mopdOMeTpUUHi napameTpu
BUABUAMCA CTaTUCTUYHO AO0CTOBIPHO 3MiHEHMMM BignNo-
BigHO Ha 31,2% Ta 33,2% (p<0,001). BcTtaHOBAEHI 3MiHM
KifIbKOCTi MiKpOCYAMH y NiBOMY Ta NPaBoOMy Cim AHMKaX
npu LbOMYy BKa3yBasia Ha BMpPAXKeHe MNoripwaHHA remo-
MIKPOLMPKYAALLT, KPOBOMOCTaYaHHA, OBMIHHUX Ta Me-
TabonivyHMX NpoueciB y AOCAiAKYBaHMX opraHax [6, 8].
Binbw BMparKeHi 3MiHM MOPPOMETPUYHMX NapaMeTpiB
MiKPOCYAMH NiBOro CiM’AHMKA NOACHIOETLCA 0c0BMBOC-
TAMM BEHO3HOTO BiATOKY Bif, AaHOro opraHa. Pesynbra-
TV NPOBEAEHOro AOCNIAMKEHHA TaKOX NiATBEPAXKYHTb
cyaeHHa 6araTbox OOCAIAHMKIB, WO remoAauHamiyHi
3MiHM Y BE/IMKOMY, MaJioMy Konax KpoBoobiry, cuctemi
nevyiHKoBOI BOPITHOI BEHM He nepebiratoTb i30/1b0BAHO,
a B3aEMOMNOB’A3aHi Ta BNAMBAKOTb HA PYHKLiOHANbHO-
CTPYKTYPHI 3MiHW pi3HMX opraHis i cuctem [3, 5, 8].

Mpwn CcBITNOONTMYHOMY AOCAIAXKEHHI MiKponpena-
paTiB NiBOro Ta NPaBoro CiMm’AHMKIB B yMOBax TpMBaioi
nocTpeseKLiiHOi nopTasbHOI rinepTeHsii cnocrtepira-
IUCA BUPANKEHi CYAMHHI po3nagm, NMOBHOKPOB'A, poO3-
LWMPEHHA NepeBaXKHO BEHO3HWX CyAMH, NepuBasaibHi
Ta CTpOMasnbHi HabpsKK, ocepelkn AUCTPOodiYHO, He-
KpOBiOTMYHO, anonTUYHO 3MIHEHUX eHAOTeniouuTiB,
CNEepPMATOreHHUX eniTeniounTia, CTPOMaNbHUX CTPYK-

TYp, BOTHULLEBI iIHOINbTPATN Ta PO3POCTAHHS CMONYYHOT
TKaHUHU. CyAUHW TeMOMIKPOLIMPKYNATOPHOIO pycna
CiM'AHMKIB 3 HEpiBHOMIpHMM MPOCBITOM, apTepionu,
nepeaKaninApHi apTepionn, remokaninapu cnasmoBaHi,
X NPOCBIT 3BYXXEHWI, CTIHKA NOTOBLUEHA, NPOCBIT 3aKa-
NiNAPHUX BEHYN Ta BEHYN BUPAXKEHO 36inblUeHUIA, AaHi
CYAVHU 3BUBUCTI, MOBHOKPOBHI 3 BAPUKO3HUMM PO3LLIN-
PEHHAMM Ta YNCENIbHUMM CaKKYNALIAMMK, CTa3amMu, oce-
peakamu Tpombo3iB i Aianefe3HUMMU KPOBOBUIMBAMM.
Y CTiHLI UMX CYyAMH Ta NnepmnBasaibHOMY NPOCTOpI ABMLLA
nnasmoparii. [lapaBasanbHi NpOCTOpU PO3LIMPEHI 3a pa-
XYHOK HabpsKy, iX CTPOMa BUPAXKEHO PO3BOSIOKHEHA 3
ABMLLAMM Ae30praHisaLii Ta CKknepo3yBaHHA. Biamiva-
NlacA 3BMBUCTICTb Malie BCiX MIKPOCYAMH, fiKa BMpa-
YKEHO nepeBakana y 3aKanifApHUX BEHYNax Ta BEHYNAX
niBOro cim’sAHMKa NP NOEeAHaHHI NOCTPe3eKLUiliHOT nop-
TaNbHOI rinepTeHsii 3 MONIOPraHHOK HeAOCTATHICTIHO.
Buasnsanncsa Habpakai eHgoTenianbHi KNITUHKU 3 Npoue-
camm atpodii, nepesaxkHo 6inkoBoOi AMUCTPOdIi, HEKpPO-
6io3y, ocepeagKkamu ABULY AecKBamalLii Ta nposidepalii.
MponidepaTnBHi NpoLecK BKasyBaaM Npo iWemio Ta
rinokcito opraHa [3, 6]. Y geaKkuMx BEHO3HUX MiKpocy-
OMHax crnocTepiranaca BiACYTHICTb eHAOoTeNiaNbHOI BU-
CTiNIKW. 3MEHLIEHHA KiNbKOCTI MIKPOCYAWH Yy TKaHMHaX
CiM’AHMKIB NPOXOANIO0 YAaCTKOBO 3a PaxyHOK iX peayKLii,
AKa Ha riCTONOrYHUX 3pi3ax Bisyanisysanuca y BuUrnagi
$ibpO3HUX YTBOPIB i3 0O3HAKAMM FiaNiHO3Yy i HEMOBHOO
abo ToTanbHol 06niTepaLied NPOCBITIB MiKPOCYAUH.
Y NpocBiTi AeAKNX MIKPOCYAMH BUABNAAUCA FE€MONi30-
BaHi epuUTPOLUMTM Ta rianiHo30BaHi Tpombu. BasanbHi
MeMBpaHM MepeBaXKHO y apTepianbHUX MIKpOCyAMHAX
NOTOBLLEHI, HEPIAKO FOMOreHHi 3 ocepeaKamu TianiHo-
3y, Bigmivyanaca mynbTunaikauis Ta ¢parmeHTauia enac-
TUYHUX BONOKOH. Y MiCLAX HEKPOTUYHUX 3MiH KNITUH i
TKaHWH 3’ABAANACA KNITUHHA iHOINbTPALLA 3 HACTYNHUM
PO3POCTAaHHAM CMOYYHOI TKAHUHWU, TOBTO PO3BUTKOM
CKNeposy.

HaseneHi mopdonoriyHi 3miHM nepesaxanun y ni-
BOMY CiM’SHUKY NPV MOEAHAHHI NoCTpes3eKUiliHoi nop-
TaNbHOI rinepTeHsii 3 NoNiopraHHOK HeOCTATHICTHO.

BucHoBKM.

Pesekuia niBoi Ta nNpaBoi HOKOBMX YACTOK MeEYiHKM
y /NnabopaTopHMX CcTaTeBO3pPiAnX 6inMx uypiB-camuiB
YCKNAZHKETLCA NOCTPE3EKLiAHO NOopTasibHOW rinep-
TEH3I€l, WO NPU3BOAUTL A0 BUPAMKEHOI CTPYKTYPHOI
nepebynoBu CyauH reMOMIKPOLMPKYAATOPHOFO pycna
CiM'AHMKIB, AKA XapaKTePU3YETLCA BUPAKEHUM 3BYKEH-
HAM apTepion, nepeakaniNApHUX apTepion, remokani-
NApiB, 3HAYHUM PO3LUMPEHHAM 3aKaMiNAPHUX BEHYN Ta
BEHY/1, BEHO3HWM MOBHOKPOB'AM, FiNnokKcieto, aTpoodieto,
pucTpoodieto, HeKpobiosom eHAOTENIOUMTIB, cCepmaTo-
reHHUX eniTenioumTiB, CTPOMANIbHUX CTPYKTYp, ocepes-
KaMM KNITUHHOT iHdinbTauii, ckneposom. CTyniHb CTPYK-
TYPHOI NepebyfoBUN CYAUH reMOMIKPOLMPKYAATOPHOIO
pycna AOMIHYE y niBOMy CiM'AHMKY Ta Npu NOEAHAHHI
nocTpeseKLiiHOi MopTasibHOI rinepTeHsii 3 noniopraH-
HOI HeZOCTaTHICTIO.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

YcecTopOHHE KomnaeKkcHe MopdosioriyHe BUBYEHHSA
0CcoBNMBOCTEN CTPYKTYPHOI NepebyaoBu cyauH remo-
MIiKPOLMPKYNATOPHOrO pycna ciM'AHMKIB Npu noctpe-
3eKLUiMHIN nopTanbHil rinepTeHsii [03BONUTL CYTTEBO
NOKPALMTA  [iarHOCTUKY, KOPEKLito Ta NpodinakTnky
L0CNiAXKYBaHOI NaToNorii.
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KIIbKICHI MOP®ONONIYHI ACMIEKTU CTPYKTYPHOI NEPEGYAOBU FTEMOMIKPOLMPKYIATOPHOIO PYCNA
CIM’SIHUKIB B YMOBAX NOCTPE3EKLIINHOI MOPTA/IbHOI FMMNEPTEH3IT

MHaTioK M. C., Hectepyk C. O., Tatapuyk J1. B., MoHactupcbKa H. 1., ficiHoBcbKuii O. B.

Pe3stome. BuganeHHA BeIMKUX 0OCATIB NMEYiHKM YCKNAAHIOETBCA NMOCTPE3EKLIMHOK NOPTaibHOK FinepTeHsiEto,
AKa NPU3BOAMUTb A0 PI3HWUX YCKAAAHEHD | € BaXK/IMBOK MeAMYHOLO Ta colianbHO npobaemoto.

Mema 0ocnidxceHHA — KiNbKICHUMU MOPPONOTIYHUMM METOLAMM BUBUUTU 0COBAMBOCTI CTPYKTYPHOI nepebyao-
BU reMOMIKPOLMPKYASTOPHOrO pyc/ia CiM’ AHUKIB B yMOBaxX NOCTPe3eKLiHiHOI NopTabHOI rinepTeHsil.

06’ekm i memodu 0ocnioxceHHA. JocNiaKeHO reMOMIKPOLMPKYIATOPHE PYC/a0 NiBOro i NPaBoro cim’ aHUKIB 62
LLypiB-camuis, siKi 6ynn po3sgineHi Ha 3-u rpynu. 1-a rpyna — 15 KOHTPONbHUX TBapWH, 2-a — 30 LLypiB 3 NOCTPE3ekK-
LiMHOI NopTanbHOO rinepTeHsieto, 3-a — 17 TBapMH 3 NOCTPE3EKLiMHOIO NOPTA/IbHOIO TiNepTeHsiero, Y AKX PO3BU-
Hynacs NoniopraHHa HeAOCTaTHICTb. EBTaHa3il0 TBapWH 3A4iMCHIOBAAN KPOBOMYCKaHHAM B YMOBAX TiOMEHTan0BOro
Hapko3y yepe3 30 aHiB Big noyaTky gocnigy. MocTpeseKkuiinHy nopTanbHy rinepTeHsito MoaentoBaan WAAXOM BU-
OaneHHs NiBoi Ta nNpaBoi HOKOBMX YacTOK neyiHkK. CyauMHHE pycno CiM’ AHUKIB 3aMOBHIOBANN TyLU-KENATUHOBO
cymiwwio. Ha rictonoriyHnx mikponpenapaTtax nposoauaM MopdoMeTpito CyaMH reMOMIKPOLLMPKYAATOPHOIO pycna
NiBOrO i NPaBoOro Cim AHUKIB, NPU AKI BU3HAYaNM diameTpu apTepion, nepeaKaninApHUX apTepion, reMoKaninApis,
3aKanifIAPHUX BEHY/, BEHY/, LWibHICTb MiKpocyamH. KinbKicHi BeMYMHM 06pobasaanca ctTaTUCTUYHO.

Pe3ynbmamu docniduceHHs ma ix o62o8opeHHsA. BcTaHOBMEHO, WO pe3eKLia NiBoi Ta NpaBoi 6OKOBUX YaCTOK
neyvyiHKM y N1abopaTopHUX CTAaTEBO3PIANX BiNKX LLypiB-CamLiB NPU3BOAUTbL 4O NOCTPE3eKLiHIMHOI NopTaAbHOI Ti-
nepTeH3sii Ta BUpaXKeHoi CTPYKTYpHOT nepebyaoBu CyamMH reMOMiKPOLMPKYAATOPHOrO pycna CiMm’AHMKIB, iKa Xapak-
TEPU3YETLCA CYTTEBUM 3BYXKEHHAM apTepion, nepeaKaninApHUX apTepion, reMoKaninApis, iCTOTHUM PO3LLIMPEHHAM
3aKaniNAPHUX BEHY/ Ta BEHY/, BEHO3HWM MOBHOKPOB’AM, FiNOKCi€to, aTpodiyHMMKM NpoLecamm B iHTUMI, anonTuy-
HUMM, AUCTPOPIYHUMN Ta HEKPOBIOTUUHMMM 3MiHAMWU EeHOO0TENIOUMTIB, CNepMaTOreHHNX eniTeniounTie, Crnosyy-
HOTKaHUMHHMX KOMMOHEHTIB, iH}iNbTPaLieto Ta ckiepo3yBaHHAM. CTyMiHb CTPYKTYPHOI NepebygoBu cyauMH reMomi-
KPOLMPKYNATOPHOIO pycana AOMIHYE Yy NiBOMY CimM’ SHUKY NpY NOEAHAHHI NOCTpe3eKUinHOT NnopTanbHOI rinepTneHsii
3 NONIOPraHHOK HEAOCTATHICTIO .

Kntouosi cnosa: ciM’AHMKK, reMOMIKPOLIMPKYNATOPHE PyCcao, NoCTpeseKLUiiiHa nopTaibHa rinepTeHsis.

QUANTITATIVE MORPHOLOGICAL ASPECTS OF THE STRUCTURAL RECONSTRUCTION OF THE
HEMOMICROCIRCULATORY BED OF THE TESTIS IN THE CONDITIONS POSTRESECTION PORTAL HYPERTENSION

Hnatyuk M. S., Nesteruk S. O., Tatarchuk L. V., Monastyrska N. Ya., Jasinovsry O. B.

Abstract. Removal of large volumes of the liver is complicated by postresection portal hypertension, which leads
to various complications and is an important medical and social problem.

The purpose of the research — using quantitative morphological methods to study the features of the structural
reconstruction of the hemomicrocirculatory bed of the testes in conditions of postresection portal hypertension.

Methods and Material. The hemomicrocirculatory bed of the left and right testes of 62 male rats, which were
divided into 3 groups, was studied. The 1-st group — 15 control animals, the 2-nd — 30 rats with postresection
portal hypertension, the 3-rd — 17 animals with postresection portal hypertension, which developed multiple organ
failure. Animals were euthanized by bloodletting under thiopental anesthesia 30 days after the beginning of the
experiment. Postresection portal hypertension was simulated by removing the left and right lateral lobes of the liver.
The vascular bed of the testes was filled with a carcass-gelatin mixture. The morphometry of the blood vessels of
the hemomicrocirculatory bed of the left and right testes was performed on histological micropreparations, during
which the diameters of arterioles, precapillary arterioles, hemocapillaries, postcapillary venules, venules, and the
density of microvessels were determined. Quantitative values were processed statistically.

Results and Discussion. Resection of the left and right lateral lobes of the liver in laboratory sexually mature white
male rats leads to postresection portal hypertension and pronounced structural reconstruction of the vessels of the
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hemomicrocirculatory bed of the testes, which is characterized by a significant narrowing of arterioles, precapillary
arterioles, hemocapillaries, significant expansion of postcapillary venules and venules , venous congestion, hypoxia,
atrophic processes in the intima, apoptotic, dystrophic and necrobiotic changes of endotheliocytes, spermatogenic
epitheliocytes, connective tissue components, infiltration and sclerosis.

Key words: testis, hemomicrocirculatory bed, postresection portal hypertension.
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IMMUNOHISTOCHEMICAL CHARACTERISTICS OF STRUCTURAL CHANGES
IN THE CORTEX AND MEDULLA OF THE ADRENAL GLANDS UNDER

THE INFLUENCE OF A FOOD ADDITIVE COMPLEX
Poltava State Medical University (Poltava, Ukraine)
donchsveta77@gmail.com

The importance of taste plays a significant role in everyone's life. Our taste buds play an essential role in recog-
nizing flavors, determining the suitability of food, protecting us from harmful substances, and regulating our food
intake. People always enjoy tasty food, and sweet foods contribute to positive emotions. Every day, we consume
food containing a significant amount of food additives and preservatives without even thinking about their possible
health consequences. Tasty but unhealthy food has become popular and affordable, and we often cannot resist the
temptation to eat it. Many food additives are created to meet the needs of the food industry, as they differ from
cooking at home and require products that need to be stored in a marketable condition for longer. However, these
additives must be safe for consumers' health and should not mislead them. Today, there are many food additives
that consumers are unaware of but which can negatively affect human organs, including the adrenal glands. Some
of the most common food additives under investigation include monosodium glutamate (E 621), monosodium nitrite
(E 250), and Ponceau 4R (E 124).

Consumption of a significant amount of food additives can have the following adverse effects: chest and abdomi-
nal pain, migraines, nausea, tachycardia, obesity, weakness, and allergic reactions. Particular attention should be
paid to the impact of these supplements on the adrenal glands, as they can affect their function and contribute to
cancer development.

Research on adrenal morphology has been ongoing for many years. In recent decades, there has been an in-
crease in adrenal pathology as the negative impact of external and internal factors increases, leading to disorders in
their structure and function. The adrenal glands play an essential role in the hypothalamic-pituitary-adrenal system
and are also endocrine organs. The interest in changes in the structure of the adrenal glands is still ongoing among
experimental medicine and scientists. Thanks to the improvement of computer diagnostic methods, the possibility of
detecting both hormonally active and inactive benign and malignant tumors in the adrenal glands is increasing. The
most common endocrine disorders are hyperaldosteronism, adrenergic and estrogen imbalance. Computed tomog-
raphy significantly improves the ability to detect tumors of various origins in the adrenal glands.
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