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and left hands was noted, amounting to 1-3 months, alongside a regular increase in the size and growth intensity of
the bone nuclei.

The obtained results refine indicators of bone age and may be used as a sufficiently informative component in
the assessment of a child’s physical development. Improvement of morphological criteria and the integration of
morphological and functional research methods contribute to expanding the possibilities for a comprehensive eval-
uation of the organism’s condition.
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MORPHOLOGICAL CHANGES IN THE THYROID ARTERIAL BED AT LONG-TERM

POSTRESECTION PORTAL HYPERTENSION AND MULTIORGAN FAILURE
I. Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine
(Ternopil, Ukraine)
hnatjuk@tdmu.edu.ua

It is well known that hypertension in the portal vein system often leads to pronounced changes in systemic he-
modynamics and is complicated by variceal dilatation and bleeding from gastroesophageal and rectal veins, hepa-
torenal and hepatopulmonary syndromes, enteropathy, encephalopathy, and multiple organ failure. Resection of
large liver volumes is also complicated by post-resection portal hypertension. The structures and vascular bed of
the thyroid gland, an important organ of the endocrine system, are altered not only under the influence of adverse
endogenous and exogenous factors but also in various hemodynamic disorders. The morphology of the arterial
vasculature of the thyroid gland under conditions of portal hypertension has not been fully elucidated. Therefore, a
comprehensive study of the thyroid arteries in portal vein hypertension is warranted.

Morphologically and morphometrically, the thyroid arteries were studied in 15 intact male Wistar rats, 30 ani-
mals with postoperative portal hypertension, and 17 animals with a combination of postoperative portal hyperten-
sion and multiple organ failure. On histological sections of the thyroid gland, the area of the arteries, their lumen,
intima, adventitia, Wogenworth and Kernogan indices, endothelial cell area, nuclear area, nuclear-to-cytoplasmic
ratios, and the volume of damaged endothelial cells were determined. Quantitative data were processed statistically.

It was established that post-resection portal hypertension leads to pronounced structural remodeling of the thy-
roid arteries, characterized by an increase in the area of the studied vessels, media, and adventitia, as well as the
Wogenworth index, while the lumen, intima, and endothelial cell areas decrease, the Kernogan index declines, and
the arterial permeability is reduced. Endothelial cells are damaged, accompanied by endothelial dysfunction, im-
paired organ perfusion, hypoxia, dystrophy, apoptosis, necrosis of endothelial cells, thymocytes, and stromal struc-
tures, foci of cellular infiltrates, and sclerosis. The observed morphological changes in the thyroid arteries are most
pronounced in the development of multiple organ failure.

Key words: thyroid gland, arteries, postoperative portal hypertension, multiple organ failure.
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Connection of the publication with planned re-
search works.

The article 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 patterns of adaptation and compensation process-
es in organs and systems during surgical interventions on
the organs of the abdominal and thoracic cavities under
the influence of toxic endogenous and exogenous fac-
tors” (state registration number 0122U000031).

Introduction.

It is well known that portal hypertension, most
commonly associated with liver cirrhosis, is complicated
by pronounced alterations in systemic hemodynamics
and leads to a range of severe complications, including
variceal dilation and bleeding from gastroesophageal
and rectal veins, hepatorenal and hepatopulmonary
syndromes, enteropathy, encephalopathy, and multiple
organ failure [1, 2]. Elevated portal vein pressure and the
development of these complications also occur following
resection of significant liver volumes [3]. Systemic
hemodynamic disturbances invariably accompany portal
hypertension, contributing to functional impairment of
nearly all organs and often resulting in fatal outcomes.
Both clinical and experimental studies have established
the impact of portal hypertension on splanchnic and
organ blood flow. In the context of portal hypertension
and liver injury, alterations also occur in the kidneys
and other organs, leading to distinctive functional
impairments even in the absence of overt anatomical
changes. Morphological changes have also been
observed in the thyroid gland [4]. However, structural
changes in the arterial vasculature of the thyroid under
conditions of portal hypertension remain insufficiently
studied.

The aim of the study.

Using a set of morphological methods, to investigate
the features of structural remodeling of the thyroid gland
arterial vasculature under conditions of post-resectional
portal hypertension and multiple organ failure.

Object and research methods.

Using a set of morphological methods, the arteries
of the thyroid gland were studied in 62 sexually mature
male Wistar rats, divided into three groups. The first
group included 15 intact animals, the second group
comprised 30 male rats with post-surgical portal vein
hypertension, and the third group included 17 animals
with post-resectional portal hypertension complicated
by multiple organ failure. Post-resectional portal
hypertension was modeled by removing the left and right
lateral lobes of the liver (58.1% of its parenchyma) [5].
Liver resection was performed under sodium thiopental
anesthesia, adhering to aseptic and antiseptic protocols.
Euthanasia of the animals was carried out 30 days after
the beginning of the experiment via exsanguination
under sodium thiopental anesthesia.

Histological micropreparations and semithin sections
were prepared from the thyroid gland [6, 7], on which
the area of the arteries (AA), their lumen (AL), the area
of the intima (Al), the area of the adventitia (AAd),
Wogenworth (WI) and Kernogan (KI) indices, the area
of endothelial cells, their nuclei, nuclear-to-cytoplasmic
ratios, and the volume of damaged endothelial cells
were determined [8]. Quantitative data were processed
statistically. Statistical analysis of the obtained data was

performed on a personal computer using the Statistica
software package (StatsSoft Inc., USA) (license No.
BXXR303F737429FA-8) [9].

All experimental procedures and euthanasia of the
animals were conducted in accordance with the “General
Ethical Principles for Animal Experiments” adopted by
the First National Congress on Bioethics (Kyiv, 2001), the
“European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes,” as well as the Law of Ukraine “On the
Protection of Animals from Cruel Treatment” (February
21, 2006) [10, 11].

Research results and their discussion.

It was established that in 47 white rats undergoing
resection of the left and right lateral lobes of the liver,
post-resectional portal hypertension developed, charac-
terized by dilation of the portal vein, varicose enlarge-
ment and congestion of the gastroesophageal and rectal
veins, congestion and dilation of the mesenteric veins,
visibly engorged venous networks of the small and large
intestines, splenomegaly, and ascites. These findings
indicated the presence of post-resectional portal hy-
pertension [3, 12]. Among these experimental animals
with post-resectional portal hypertension, 17 (36.1%)
developed multiple organ failure, which manifested as
enteric, renal, and cardiac insufficiency, as well as hepa-
topathy.

Morphometric data of small-caliber arteries (exter-
nal diameter 26-30 um) of the thyroid gland in white
rats are presented in the table.

Table — Quantitative morphological parameters of
thyroid arteries in experimental animals (M+m)

Group of animals
Parameter - -
First Second Third
AA, um? 1068,4+6,9 | 1139,5+8,1** | 1145,5+8,1***
AL, um? 247,3+1,5 | 183,8+1,2*%** | 158,241, 2%**
Al, um? 202,641,2 | 169,0+1,2*** | 149,5+1,2%**
AM, um? 306,4+2,1 335,1+2,4*** | 375,442 7***
AAd, pm? 312,1+2,1 451,644, 2*** | 462,4+4,2%**
WI, % 432,0+3,0 | 619,9+4,2%** | 724,145,1%**
Kl, % 23,1040,15 | 16,1040,12*** | 13,80+0,11***
AEC, pm? 30,1040,21 | 27,30+0,18*** | 24,60+0,15***
AN, pm? 7,20+0,05 | 6,14+0,04*** | 5,34+0,03***
NCR 0,240+0,002 | 0,225+0,002** |0,217+0,002***
VDEC, % 2,20+0,02 | 18,40+0,15*** | 32,80+0,21***

Notes: ** — p<0,01; *** — p<0,001 compared to first group.

Analysis of the quantitative morphological
parameters presented in the table demonstrated that
these indicators were markedly altered under conditions
of postoperative elevated portal vein pressure and in the
combination of post-resectional portal hypertension with
multiple organ failure. Specifically, the cross-sectional
area of the examined vessels under postoperative portal
hypertension significantly increased (p<0.01) from
1068.4+6.9 um? to 1139.548.1 um?, representing a 6.6%
rise, and in the presence of multiple organ failure, the
increase reached 7.2% (p<0.001).

Under postoperative elevation of portal vein
pressure, the areas of the media and adventitia also
increased significantly. In the second experimental group
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(post-resectional portal hypertension), the medial area
of small-caliber thyroid arteries showed a statistically
significant increase (p<0.001) from 306.4+2.1 pm? to
335.1+2.4 um?, corresponding to a 9.3% rise. When
post-resectional portal hypertension was combined
with multiple organ failure, this increase reached 22.5%
(p<0.001).

Similarly, under the experimental conditions,
the area of the adventitia changed markedly. In the
second observation group, it measured 451.6+4.2 um?.
This morphometric parameter differed from the
corresponding control value (312.1+2.1 um?) with a high
degree of statistical significance (p<0.001) and exceeded
it by 44.7%; in cases of multi-organ failure, it increased
by 48.1% (p<0.001), reaching 464.4+4.2 um?.

One month after resection of the left and right
lateral liver lobes, the Wogenworth index increased
significantly from 432.0+3.0% to 619.9%+4.2%, i.e., by
1.43-fold (p<0.001). In cases where post-resectional
portal hypertension was complicated by multi-organ
failure, this morphometric parameter increased by 1.67-
fold (p<0.001) relative to the corresponding control
value. The Kernogan index under the same experimental
conditions decreased by 7.0% and 9.3%, respectively
(p<0.001).

Quantitative morphological analysis revealed that
the lumen of the thyroid arteries decreased under
conditions of elevated postoperative portal pressure
and the development of multi-organ failure. In the intact
thyroid of Wistar rats, the lumen area of the studied
arteries was 247.3+1.5 um?, while in the second group
it measured 183.8+1.2 um2. Thus, in post-resectional
portal hypertension, the lumen area of these vessels
decreased by 25.7% with high statistical significance
(p<0.001), and in cases of multi-organ failure, by 36.0%
(p<0.001).

The observed reduction in the lumen of small-caliber
thyroid arteries, the decrease in the Kernogan index,
and the increase in the Wogenworth index indicate a
significant decline in vascular conductance under the
experimental conditions, which markedly impaired
blood supply to the studied organ.

The intimal area of small-caliber thyroid arteries also
decreased significantly under the modeled experimental
conditions. In the second group of experimental animals,
this morphometric parameter of the studied vessels
decreased by 16.6% with high statistical significance
(p<0.001), while in the third group (combination of portal
hypertension with multi-organ failure), it decreased by
26.2% (p<0.001).

The endothelial cell area of small-caliber thyroid
arteries under post-resectional portal hypertension also
showed a statistically significant reduction (p<0.001),
decreasing from 30.1+0.21 um? to 27.30%0.18 pm?2.
The observed decrease amounted to 9.3%, and in
the presence of combined post-resectional portal
hypertension with multi-organ failure, it reached 18.3%
(p<0.001). It should be noted that the pronounced
reduction in both the intimal area of the studied vessels
and endothelial cells under the modeled experimental
conditions indicated endothelial cell atrophy [8].

It was found that the nuclear area of endothelial cells
in thyroid arteries also decreased following resection of
the left and right lateral lobes of the liver. In the second
experimental group, the reduction of this morphometric

parameter was 14.7% (p<0.001), and in the third group,
it reached 25.8% (p<0.001). Uneven changes in the
morphometric parameters of the nuclei and cytoplasm
of endothelial cells under the experimental conditions
were accompanied by alterations in the nuclear-to-
cytoplasmic ratios, which decreased by 6.25% and 9.6%
in the respective groups (p<0.001). These changes in the
spatial relationships between the nucleus and cytoplasm
indicate disruption of cellular structural homeostasis,
endothelial cell damage, and depletion of nuclear
reserves [8].

Further analysis demonstrated that post-resectional
portal hypertension and its combination with multi-
organ failure led to a pronounced increase in the volume
of damaged endothelial cells in the studied thyroid
vessels, which rose 8.36-fold and 14.9-fold, respectively,
with high statistical significance (p<0.001). It is known
that damage to a substantial number of endothelial cells
results in their dysfunction, inhibition of NO synthase,
decreased NO synthesis, activation of its degradation
pathways, and increased synthesis of vasoconstrictors
— endothelin, angiotensin I, thromboxane, and
prostaglandin H1 - thereby intensifying vascular
spasm and constriction, which ultimately impairs organ
perfusion and promotes hypoxia [8].

Light microscopy of the thyroid gland under post-
resectional portal hypertension revealed pronounced
disturbances in Ilymphatic and blood circulation.
Predominantly, the venous vessels were dilated,
engorged, with diapedetic hemorrhages and thinned
walls. Perivascular and stromal edema was observed,
along with foci of dystrophic, necrobiotic, and apoptotic
changes in endothelial cells and thymocytes, focal
cellular infiltrates, and connective tissue proliferation.
Endothelial cell swelling, dystrophy, necrobiosis,
desquamation, and proliferation were also noted,
indicating the presence of hypoxia. Histologically,
thickening of the arterial walls and narrowing of their
lumen occurred due to increased thickness of the
media and adventitial layers, as well as enhanced tone,
hyperplasia, and hypertrophy of smooth muscle cells.
Marked tortuosity of the internal elastic membrane of
the examined arteries indicated increased vascular tone.
Elastic components in the walls of the thyroid arterial
vessels were predominantly multiplied and fragmented.
In the walls of some thyroid arteries of experimental
animals, foci of fibrinoid edema and necrosis were
identified. The observed morphological changes in
the thyroid gland were more pronounced when post-
resectional portal hypertension was combined with
multi-organ failure.

The conducted studies and obtained results indicate
that hemodynamic disturbances in the portal vein system
also affect and alter organ perfusion in other organs,
including the thyroid gland, which is consistent with the
findings of other researchers [1, 2]. Thus, the resection
of large liver volumes not only increases pressure and
alters blood flow in the portal vein system but also
significantly influences the structural remodeling of the
thyroid arterial bed.

Conclusions.

Resection of the left and right lateral liver lobes in
experimental animals is complicated by post-resection
portal hypertension and pronounced remodeling of
the thyroid arteries. This remodeling is characterized
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by an increase in the area of the arteries, media, and
adventitia; an increase in the Wangenwort index; a
decrease in lumen area, intima, and endothelial cell area;
a reduction in the Kernohan index; diminished vascular
conductance; endothelial cell damage; endothelial
dysfunction; impaired organ perfusion; hypoxia;
dystrophy; tissue and cellular necrosis; foci of cellular
infiltration; and sclerosis. The observed morphological

DOI 10.29254/2077-4214-2025-4-179-305-312
YAK 616.36-089.87-06.616-91]-092.9

changes in the thyroid arteries were most pronounced
when post-resection portal hypertension was combined
with multiple organ failure.

Prospects for further research.

Comprehensive morphological studies, combined
with morphometric analysis of the thyroid arterial
vessels, may contribute to improved diagnostics,
correction, and prevention of lesions in this organ.

Tamiok M. C., YepHeybkuii A. A., Tamapuyk /1. B., Cmeuyb H. A.

MOP®OONYHI 3MIHW APTEPIAZIbHOIO PYCNA LLUTONOAIBHOI 3AN103U
NPU TPUBANINA I'IOCTPE3EKLI,IEIHII7I NOPTANIbHIN FNEPTEH3II
TA NONIOPTAHHIN HEAOCTATHOCTI

TepHONiNbCbKUIT HaLiOHANbHUIA MeaUYHUIA YHiBepcuTeT im. |. fl. TopbaueBcbkoro MO3 YKpaiHu
(m. TepHoNinb, YKpaiHa)
hnatjuk@tdmu.edu.ua

Bidomo, wo einepmeHsia 8 cucmemi 80piMHOI MeYiHKoBoi 8eHU HepPiOKO Npu3so0UMb 00 BUPAHEHUX 3MiH
CUCMEMHOI 2eMOOUHAMIKU ma YCKAQOHIOEMbCA BAPUKO3HUM PO3WUPEHHAM | Kposomeyamu i3 WYHKOBO-
CMpPaBOXiOHUX, MNPAMOKUWKOBUX B8€H, 2ernamopeHasnbHUM ma  2enamonysbMOHAAbHUM — CUHOPOMAamMU,
eHmeponamieto, eHyeganonamiero, noniop2aHHoO Hedocmamuicmio. BudaneHHA 3HaYHUX 06cAzie neviHKU mex
YCKAAOHIEMbCA nicaape3eKyiliHo nopmansHor einepmesieto. Cmpykmypu ma cyOuHHe pycsao wumomnodibHol
30/7103U — B8QX/UBO20 OP2aHA EHOOKPUHHOI cucmemu 3MIHIOIOMbLCA He MinbKu nid 8nausom He2amusHUX
eHO02eHHUX Ma eK302eHHUX (hakmopia. ane i npu pi3HUX MOpyWeHHAX 2eMOOUHaMiKU. Mopgponoeia apmepianbHozo
pycaa wumonodibHoi 3aa103u npu nopmansHil 2inepmeHsii 0o KiHYA He sus4yeHi. TAKUM YUHOM, 8CECMOPOHHE
docnioxceHHa apmepili uyumonodibHoi 3a:103u npu 2inepmeH3ii 8 cucmemi 80piMHOI NeYiHKo80i 8eHU € OOUiNbHUM.

MopdonoziyHo ma mopgomempuyHo susveHi apmepii uyumonodibHoi 3asn03u 15 iHmakmHux binux wypis-
camuyis, 30meapuH3nicasonepayiliHor MopManbHor 2inepmeH3iero ma 17 meapuH 3 noeOHAHHAM MicagonepayiliHoi
nopmansHoi einepmensii 3 nosniopeaHHoo HedocmamHicmio. Ha Mmikponpenapamax wumomnodibHoi 3aa03u
su3Ha4anu naowy apmepil, ix npocsimy, naowy iHMumu, adseHmuuyii, iHoekcu BoeeHsopma ma KepHozaHa,
naowy eHoomenioyumis, ix A0ep, A0epHO-NAA3MAMUYHI 8iOHOWEHHA, 0bca2 NoWKoOMeHuUx eHoomesnioyumis.
KinbKicHi MoKasHUKu 06pobaaau cmamucmu4Ho.

BcmaHosneHo, w0 nicaapesekyiliHa nopmansHa 2inepmeHsia npu3gooums 00 8uUpPaMeHoi cmpyKkmypHoi
nepebydosu apmepili wumonodibHoi 3as103u, NpuU AKOMY 36inbWYEMbCA NaAOUWA O0CAIOHYBAHUX CYOUH, naoua
meOil, adseHmMuyii, iHOeKc BoeeHsopma, 3ameHwyemeoca naouw,a npocsimy, iHmumu, eHoomesnioyumis, 3HUHYEMbCA
iHOeKc KepHoz2aHa, 3MeHWYeEMbCA nponycKkHa 30amHicme apmepil, nowkKooxcyromeca eHOomesnioyumu, wo
CynpoeooHytomecs eHOomesnianbHo OUCPHYHKYIED, MO2IPWAHHAM KPOBONOCMAYAHHA OpP20aHQ, 2iMOKCIEr,
oucmpocgpiero, anonmo3om, Hekpo3om eHoomesnioyumis, MuUMoOyUMIis, CMPOMAAbHUX CMPYKMYyp, ocepeokamu
KAIMUHHUX iHinbmpamis, cKknepo3ysaHHAM. BusaeneHi mopgonoziyHi 3miHU apmepili ujumonodibHoi 3aa103u
rnepesa}aroms npu Po38UMKY oaiopeaHHOI HedocmamHocmi.

Knro4oei cnosa: wjumonodibHa 3asa03a, apmepii, nicnaonepauiliHa nopmansHa 2inepmeH3is, noniop2aHHa
HedocmamHicme.

38’A30K nyb6AiKauii 3 Nn1aHOBMMM HAyKOBO-A0CAIA-
HUMMK poboTamu.

Ctatta € ¢parmMeHTOM HayKoOBO-AOCANigHOI poboTu
Kadeapu onepatmBHOI Xipyprii Ta KAiHIYHOI aHaToMmil
TepHONIiNbCbKOro HaLOHAaNbHONO MeANUYHOro YHiBepCK-
TeTy imeHi |. Al. TopbaueBcbkoro MO3 YkpaiHu «CTpyKTyp-
HO-dYHKLiOHaNbHi 3aKOHOMIpPHOCTI Nepebiry aganTauin-
HO-KOMMNEHCaTOPHMX NPOLECIB B OpraHax Ta cucTemax
npuv onepaTMBHMUX BTPYYAHHAX Ha OpraHax YepesHOI Ta
rPYAHOI NOPOXKHMH B YMOBAX Ail TOKCUYHUX €HA0TeHHMX
Ta eKk3oreHHMx pakTopiB» (HOMep AeprKaBHOI peecTpallii
0122U000031).

Bcryn.

Bisomo, WO nopTanbHa rinepTeHsia, AKa HalvacTi-
We 3yCTPIYAETbCA NPU LUPO3i NEYiHKKU, YCKNALHIOETbCA
BUPAXKEHMMWU 3MiHAMU CUCTEMHOI reMoAMHaMIKM Ta

NPU3BOAMUTL A0 LiNIOr0 pAfdy TAXKKUX YCKNaAHEHb — Ba-
PUKO3HOTO PO3LUMPEHHSA Ta KPOBOTEY i3 LLIYHKOBO-CTPa-
BOXiAHMWX, MPAMOKULLKOBUX BEH, renaTopeHasibHOro Ta
renaTtony/ibMOHA/IbHOTO CUHAPOMIB, eHTeponartii, eH-
uedanonartii, noniopraHHoi HegoctaTHocTi [1, 2]. Nia-
BULLEHHS TUCKY Yy BOPITHIM Me4YiHKOBIlA BEHi Ta po3BU-
TOK NepepaxoBaHMX BULLE YCKNAAHEHb BUHUKAE TAKOX
npw pesekuii 3HayHUx 06’emi neviHku [3]. MopyLueHHA
CMCTEMHOI reMOAMHaAMIKM 3aBXAW CYNpPOBOAKYE MOp-
Ta/bHY rinepTeHsito, cnpusae pPo3BUTKY GYHKLIOHANbHOT
HeAO0CTAaTHOCTI MPAaKTUYHO BCiX OPraHiB i HEPIAKO € Npu-
UYMHOI NETANbHOrO KiHUA. Y KNiHIYHIA Ta eKcnepumeH-
TaNbHI MegUUNHI BXKe BCTaHOB/IEHO BMN/IMB NOPTaNbHOT
rinepTeHsii i Ha CNIAHXHIYHWI Ta OPraHHU KPOBOTOKM.
Mpu nopTanbHiN rinepTeHsii Ta yparkeHHi NeYiHKN BUHMK-
KaloTb 3MiHM, B HUPKaxX Ta iHWWX OpraHax, npu Lbomy
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PO3BMBAETHCA CBOEPiAHE MOPYLIEHHs X GYHKLiT HaBiTb
no4yatkoBo 6e3 BUparkeHMX aHaTOMIYHUX 3MiH. Mop-
$bonoriyHi 3MiHM NpU LbOMY BUHUKAIOTb TaKOXK Y LUUTO-
noaibHii 3an03i [4]. CTpyKTYpHi 3MiHM apTepiasbHOro
pycna wuTonoAibHoi 321031 Npwu rinepTeHsii B nopTanb-
Hilt cuctemi gocnigsKeHi HegoCTaTHLO.

Merta gocnigKeHHs.

Komnnekcom mopdonoriyHnMx MeToais Aocniantm
0COo6MBOCTI CTPYKTYpHOI nepebynoBu apTepianbHOro
pycna wmtonoaibHoi 331031 B ymoBax niciapesekuinHoi
NopTasibHOI rinepTeH3ii Ta NoNiopraHHOT HeAOCTATHOCTI.

O6’eKT i meTOaU AOCNIAMKEHHSA.

Komnnekcom mopdosioriyHMX MeToAiB A0CAiAKEeHO
apTepii wutonoaibHoi 3an03n 62 6innux ctaTeBO3pPiANX
WypiB-camuiB NiHii Bictap, Aki 6ynu po3gineHi Ha Tpwm
rpynu. Mepwa rpyna — 15 iHTaKTHMX TBapwuH, gpyra — 30
6innx wypis-camuis 3 nicnsonepawinHoto rinepTeHsieto
B CMCTeMi BOPITHOI BeHU, TpeTa — 17 TBapuH 3 nocTpe-
3eKLUiMHO MOpPTaNbHOK TinepTeH3iel, YCKNAAHEHO
noniopraHHoO HeZocCTaTHicTo. [licnapesekuitHy nop-
Ta/bHY FiNepTeH3il0 MOAENOBAN LWAAXOM BUAANEHHA
NiBOi Ta NpaBoi 6iYHUX YacToK nediHkuM (58,1% ii napeH-
ximn) [5]. Pe3eKuis neviHKW 34jlicHOBafaca B ymoBax
TiONeHTaN-HATPIEBOrO HAPKO3y 3 AOTPMMAHHAM NpPaBUI
aCenTWKM i aHTUCenTuKK. EBTaHasito TBApUH BMKOHYBa-
nn yepes 30 gHiB Big, No4aTky Jocnigy 3a AONOMOrow
KPOBOMYCKaHHA YMOBaXx TiONEeHTa/I0BOro HapKo3y.

3 wuTonoAdibHoi 3a103M BUTOTOBASAM FiCTONOTIYHI
MiKponpenapaTy Ta HaniBTOHKI 3pi3u [6, 7], Ha AKUX BU-
3Havanu naowy aptepint (MA), ix npocsity (MMp), naowy
iHTumum (MI), naowy agseHTuuii (MA), iHAeKcu BoreH-
BopTa (IB) Ta KepHoraHa (IK), nnowy eHgoteniouuTis, ix
anep, AAepPHO-NIa3MaTUYHI BigHOWEHHSA, 06CAr NOLWKo-
AxkeHux eHpotenioymTis [8]. KinbKicHi NoKasHWKK 06po-
61a1M cTaTUCTMYHO. CTaTUCTMYHA 06POOKa OTPMMAHMX
JaHUX NPOBOAMAACA Ha NepPCoHasibHOMY KOMN'toTepi 3
BMKOPUCTAHHAM MaKeTa nporpam Statistica (StatsSoft
Inc. USA) (niuensis Ne BXXR303F737429FA-8) [9].

EKcnepumeHTH Ta eBTaHasia AOCNIAHUX TBAPUH NPO-
BOAWUINCA 3 AOTPUMAHHAM «3araibHUX eTUYHUX NPUH-
LMMiB €KCNepuMMEHTIB Ha TBapwuHax», yxsaneHux [lep-
UMM HaLioHaIbHMM KoHrpecom 3 bioeTuku (Kuis, 2001),
BiANOBIAHO A0 «EBPONENCbKOI KOHBEHLIT Mpo 3axucT
XpebeTHUX TBapuH, WO BMKOPWUCTOBYIOTLCA Y AOCAIA-
HUX Ta iHLWMX HAYKOBMX LLINAX», @ TAKOXK 3aKOHY YKpaiHu
«Mpo 3axXMCT TBAPMH Bif, *)KOPCTOKOrO NOBOAKEHHAY (Big,
21.02.2006) [10, 11].

Pe3ynbTatv focCnigKeHHA Ta ix 06roBopeHHs.

BcTtaHoBneHo, wo y 47 6inux wypiB npu pesekuii
NiBoi Ta npaBoi 6iYHMX YaCTOK MeyviHKM po3BMBasiacs
nocTpeseKuiiiHa nopTanbHa rinepTeHsia, AKa XxapakTte-
pu3yBanacA po3LWMPEHHAM BOPITHOI NEYiHKOBOI BEHMW,
BAPMKO3HMM PO3LIMPEHHAM | MOBHOKPOB'AM LUIYHKO-
BO-CTPABOXiAHWUX, MPAMOKULLKOBUX BEH, NOBHOKPOB'AM
i PO3WMPEHHAM BPUIKOBUX BEH, BUAMMOIO BEHO3HOTO
pycna TOHKOI Ta TOBCTOI KULWOK, Cr/JIeHOMeranieto, ac-
uMTOM. BruaABneHe cBifYMN0 NPO HAABHICTb MOCTpe3ek-
LiHOT nopTanbHoi rinepteHsii [3, 12]. Cepen BKasaHMX
eKCnepMMeHTaNbHUX TBAPUH 3 MicaApeseKLiitHOW nop-
TanbHoto rinepTeHsieto y 17 (36,1%) po3suHyAaca noni-
OpraHHa HeAoCTaTHICTb, MPU AKIA BUABNAAN eHTepab-
HY, HUPKOBY, CepLeBy HeLOCTaTHOCTI Ta renaTaprito.

[aHi mopdomeTpii apTepilt aApibHoOro Kanibpy (3os-
HilWHIN giameTp 26-30 MKM) WMTONOAIBHOT 331031 6innx
LypiB NOKa3aHi B Tabauu,i.

MpoBegeHNM aHani3oM KifbKicHUX MOPGONOFIYHMX
NOKa3HWKIB BKasaHOI Tabauui BCTaHOB/EHO, WO BOHMU
B YMOBax nicasonepawiinHoro nigBuLLEHOrO TUCKY Y BO-
PiTHI NeyYiHKOBIN BeHi Ta MOEAHaHHI NOCTpe3eKuinHOI
NOpPTaNbHOI rinepTeHsii 3 NoNIOPraHHOK HeAOCTATHICTIO
BMPAXKEHO 3MiHIOBanucA. Tak, naowa [OCAiAXKYBaHMUX
CYAMH B yMOBax nicnsonepawinHoi nopTtanbHOi rinep-
TeHsii cTtatucTMyHo BiporigHo (p<0,01) 36inbwwmnacs
3 (1068,4+6,9) mkm? go (1139,5+8,1) mMkm?, To6TO Ha
6,6%, NPy BUHUKHEHHI NONiOpraHHOI HEAOCTAaTHOCTI — Ha
7,2% (p<0,001).

Mpw nicnaonepauiiHomy nNiABULLEHHI TUCKY Y BO-
PiTHIN NeYiHKOBIN BEHi 3HAYHO 3POCTa/NIN TAKOXK MOLL
megji Ta agseHTULi. Tak, naowa meaii aptepin apibHoro
Kanibpy wmTonoAibHol 3a103u y Apyrin rpyni cnoctepe-
XeHb (nocTpesekKuiliHa nopTanbHa rinepTeHsia) 3 Bupa-
YKEHOK CTaTUCTMYHO BiporigHoo pisHuMueo (p<0,001)
36inbwmnaca 3 (306,4+2,1) mkm? go (335,1+2,4) mrkm?,
[aHe 36inbweHHA cknagano 9,3%, a npy NOEAHAHHI no-
CTpe3eKLUiMHOI NopTanbHOI rinepTeHsii 3 nosiopraHHo
HeAoCTaTHICTIO — Ha 22,5% (p<0,001).

Maitke aHanoriyHoO y AaHWUX eKCnepuMeHTasIbHUX
yMoBax 3MiHIOBaslacs MNaolLa aABeHTULii, AKka y apyrin
rpyni crnoctepeskeHb aopisHioBana (451,6+4,2) mMKkm2,
HasegeHuii mopdoOMETpUYHUI NapamMeTp 3 BUCOKUM
CTyneHem CTaTUCTUYHO A0CTOBipHOI pisHMUi (p<0,001)
BiAPI3HABCA BiA4, TAaKOro X KOHTPOAbHOrO KinbKicHOro
MopdonoriYHOro nokasHuka (312,1+2,1) mkm? i nepesu-
wyBaB 1oro Ha 44,7%, npu po3BUTKY NONIOPraHHOI He-
[ocTaTHOCTI — Ha 48,1% (p<0,001) i pocaras (464,4+4,2)

MKM?2.

Tabauusa — KinbKicHi mopdonoriuHi nokasHuku
apTepiii wuTonoaibHoi 3an03m
eKcrnepumeHTaNnbHUX TBapuH (Mim)

lpyna TBapuH
lMoKasHMK
Mepwa Opyra TpeTa
MA, MKMm? 1068,4+6,9 | 1139,5+8,1*%* | 1145,5+8,1***
MMNp, MKm? 247,3+1,5 | 183,8+1,2*** | 158,241 2%**
Ml, MKm? 202,6£1,2 | 169,041,2*** | 149,541, 2%***
MM, MKm? 306,4+2,1 | 335,1+2,4%*** | 375,442 7***
MA, MKM? 312,142,1 | 451,6%4,2%*%*% | 462,4+4,2%**
1B, % 432,043,0 | 619,9+4,2%** | 724,145, 1%**
IK, % 23,1040,15 | 16,10+0,12*** | 13,80+0,11***
ME, MKm? 30,1040,21 | 27,30+0,18*** | 24,60+0,15%**
MA, MKm? 7,20+0,05 | 6,14+0,04*** | 5,34+0,03***
AUB 0,240+0,002 | 0,225+0,002** |0,217+0,002***
OME, % 2,204+0,02 | 18,40+0,15*** | 32,80+0,21***

Mpumitku: ** — p<0,01; *** — p<0,001 BigHOCHO NepLLOi rpynu.

Yepes micaub nicna pesekuii nNiBoi Ta NpaBoi biYHMX

YaCTOK Me4YiHKM BUpPArKEHO 3pocTaB iHAEeKC BoreHBop-
Ta 3 (432,0+3,0)% po (619,9+4,2)%, 106710 y 1,43 pasu
(p<0,001). Mpu yckNagHeHHi nicnapeseKLiiHoi nopTanb-
HOI rinepTeHsii noniopraHHOK HeAOoCTaTHICTIO AaHuM
MOPGDOMETPUYHMI NMOKA3HUK BUABMBCA 36inblueHMM Y
1,67 pa3u (p<0,001) BiAHOCHO aHaNOFIYHOT KOHTPOLHOT
BeNNYNHW. |IHAeKc KepHoraHa y gocnigyKyBaHuX ekcne-
PUMEHTa/IbHMX YMOBaxX BiANOBiAHO 3meHWwunBcA Ha 7,0%
Ta 9,3% (p<0,001).

MpoBeaeHUMU KiNbKICHUMM MOpdOoNoriYyHMMKU A0~
CNiAKEeHHAMM BCTQHOBNEHO, WO MPOCBIT BKa3aHWUX
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apTepil WwWMTOoNoAibHOT 331031 Npw NigBULLEHOMY Mic-
naonepayinHomy TUCKY Y NOPTasibHIN cucTemi Ta pos-
BUTKY MONIOPraHHOI HEAOCTAaTHOCTI 3MeHLYBaBCA. Tak,
Y HEeYLKOAKEeHIN wutonogibHin 3ano3i b6innx wypis
naowa nNpoceiTy A0CNiAXKYBaHUX apTepili AopiBHIOBaNa
(247,3+1,5) mkm?, B apyrin rpyni TBapuH — (183,8+1,2)
MKM?2, TOBTO n/ioLa NPOCBITY BKa3aHUX CyAMH Npw mic-
NApeseKLUiliHii nopTanbHii rinepTeHsii 3 BUCOKOW CTa-
TUCTUYHO BiporigHoto pisHuMueto (p<0,001) 3meHwnnacs
Ha 25,7%, Npyv BUHUKHEHHI NONIOPraHHOi HeEAOCTATHOCTI
—Ha 36,0% (p<0,001).

BcTaHOB/NIEHE 3MEHLLIEHHA NPOCBITY apTepin ApibHO-
ro Kanibpy wwutononibHoi 3anosu, iHaekca KepHoraHa
Ta 3pOCTaHHA iHAEeKcy BoreHBopTa CBiAYMIN, WO Y 3MO-
[,eNbOBaHMNX YMOBaX eKCNepUMEHTY CYTTEBO 3MEHLLYBa-
naca ix NPonycKHa 34aTHICTb, WO iCTOTHO MOripLyBaao
KPOBOMOCTaYaHHA AOC/IAXKYBAHOrO OpraHa.

Mnowa iHTUMK apTepii ApibHOro Kanibpy wmTO-
NoAibHOI 3a103M Yy 3MOAENbOBAHUX EKCMEePUMEHTasb-
HMUX YMOBAX TaKOX 3HA4YHO 3MeHLWyBanacsa. HassaHui
MOPGOMETPUYHUI NapameTp AOCAIANKYBAHUX CYAWH Y
OpYri rpyni eKcnepMmeHTasIbHUX TBAPUH 3MEHLUMBCA 3
CTaTUCTUYHO BiporigHoto pisHuueto (p<0,001) Ha 16,6%,
y TpeTiii rpyni cnoctepexeHb (MOEAHAHHA NOPTaNbHOI
rinepTeHsii 3 NoniopraHHO HeJoCTaTHICTIO) — Ha 26,2%
(p<0,001).

Mnowa eHpoTeniounTa apTepii ApibHoro Kanibpy
LWMTONOAIOHOI 331031 B YMOBAxX NOCTPE3eKLUinHOi nop-
TaNbHOI rinepTeHsii 3 BUMPAXKEHOK CTAaTUCTUYHO BipO-
rigHoto pisHuueto (p<0,001) 3HM3Mnaca 3 (30,1+0,21)
MKM? 00 (27,30+0,18) mKm?. BcTaHOBAEHO, WO BUAB-
NleHe 3MeHLWeHHA cKnagano 9,3%, npu NoeAHaHHI no-
CTpe3eKLUiMHOT NopTanbHOI rinepTeHsii 3 noniopraHHo
HegocTaTHicTio — 18,3% (p<0,001). BapTo BKasatu, Wwo
3HaWgeHe BUPaXKEHe 3HMMKEHHS NAOLWi iHTMMKW AOoChi-
OKYBaHUX CYAMH Ta eHAOTeNioumnTiB Y 3MOAEeNbOBaHMX
YMOBax eKCcnepuMeHTy BKalyBano Ha aTpodito eHaoTe-
NiaNbHUX KNITUH [8].

BuAaBneHo, Wo naowa agep eHOoTenioumnTis aprte-
piit wuTonoAibHOT 321031 TeX 3MeHLIyBanacs nicas pe-
3eKUii niBoi Ta NpaBoi HiYHMX YACTOK NeyiHKKu. B apyrii
rpyni cnocrepekeHb BCTAHOBJ/IEHE 3HWMMKEHHA BKa3aHo-
ro mopdomeTpuyHOro napamertpa AopisHosano 14,7%
(p<0,001), B TpeTit — 25,8% (p<0,001). HepiBHOMIpHI
3MiHW MOpdOMETPUYHMX MapameTpiB Aapa Ta umTon-
NasMu eHAOoTeNiounTIB Y AOCAIAKYBAHUX YMOBAX €KC-
NepMMEeHTY CYNpPOBOANKYBANINCA 3MIHAMM AAEPHO-Na3-
MaTUYHUX BiAHOLWEHb, AKi Yy AOCNIAXKYBaHMX rpynax
cnocTepeeHb BiAMNOBIAHO 3meHWWAUCA Ha 6,25% Ta
9,6% (p<0,001). BusBneHi amiHM BigHOLWEHb MiX Mpo-
CTOPOBMMMW XapPaKTEPUCTMKaMM Aapa Ta LMUTOMIA3MU
CBiAYMAN NPO MOPYLEHHA KAITUHHOIO CTPYKTYPHOTO
romMeocTasy, MOLWKOAKEHHA eHAO0TeNiaIbHUX KNITUH Ta
BUCHa)KeHHA aaepHUX pesepsis [8].

MNpoBeAeHUMU [OCNIAKEHHAMW BCTAHOBJ/IEHO, LWO
nicnapesekuiHa nopTanbHa rinepTeHsia Ta il NoeaHaH-
HA 3 NONIOPraHHO HEeAOCTATHICTIO NPU3BOAUAN A0 BU-
pakeHoro 36iMbleHHA 06CAry MOLKOAMKEHUX eHAoTe-
NiouMTIB AOCAIAKYBAHUX CYAMH WMTOMNOAIOHOT 3a103K,
AKMIA 3 CTaTUCTUYHO AOCTOBipHOW pisHMUEeto (p<0,001)
BignosiaHo 3pic y 8,36 Ta 14,9 pa3u (p<0,001). Bigo-
MO, WO MOLWKOAMKEHHA 3HAYHOI KiNIbKOCTI eHAoTenio-
UMTIB NPU3BOAUTbL A0 IXHbOT AMchyHKLIi, 6nokaan NO-
CMHTa3n, 3ameHweHHAa cuHTesy NO, akTuBauii npouecis
Moro aerpagaLii, NOCMNEHHA CUHTE3Y BAa3OKOHCTPUKTO-

piB: eHAoTeniHy, aHrioteH3nHy-M, TpomboKcaHy, npo-
cTarnaHauHy HlI, WwWo nocuatoe cnasm, 3ByXKeHHA CYAuH,
WO NPU3BOAWUTb A0 MOTipLIAHHA KPOBOMOCTAaYaHHA [0-
CNiaXKyBaHOro opraHa Ta PO3BMUTKY rinokKcii [8].

CBIiTN00ONTUYHO Y WMTONOAIOHIM 3a103i Npu noctpe-
3EeKUiMHIN NopTanbHiv rinepTeHsii BUABNAAMCA 3HAYHI
posnagn nimdo- Ta KpoBoobiry. MepeBarkHO BEHO3HI
CYAVMHW pO3LWKMpPEHi, NOBHOKPOBHI, 3 AianegesHnmu
KPOBOBM/IMBAaMM, CTOHLLEHOLO CTiHKO. CnocTepiraamca
nepuBasanbHi HabpAaKM Ta HabpAKKM cTpomu, ocepearm
AMcTpodivuHO, HEeKPOBIOTMYHO, anonTUYHO 3MiHEHMX
eHA0TeNiounTiB, TUMOLMTIB, BOTHULLEBI iHINbTPaTK Ta
PO3POCTaHHA CMOMYYHOI TKaHMHWU. BigmivaBcA Takox
Habpsak eHgoTeniounTis, ix auctpodisa, Hekpobios, ae-
CKBamalia Ta nponipepauia. OcTaHHE cBiguMno npo
HaABHICTb rinokcii. licTonoriyHo cnocTepiranoca, LWo
NOTOBLUEHHA CTIHKM apTepiaibHUX CyAWH Ta 3BYXKEHHA
iX NPOCBITY NPOXOAMNO 33 PaxyHOK 36iNblIeHHA TOBLUWH
meaji, afBEeHTULIAHOI 0BONOHKM, @ TAKOX MOCUNEHHSN
TOHYCy, rinepnnasii Ta rinepTpodii ragkom’a30BuUxX Kii-
TUH. BuparkeHa 3BUBUCTICTb BHYTPIWHbBOI €1aCcTUYHOI
MeMbpaHn [ocniaxKyBaHMX apTepili cBiguymMna npo ix
NocuaeHu ToHyc. EnacTMyHi KOMNOHEHTM Yy CTiHKax ap-
TepiaNbHOro pycnia WMTonoAibHoI 331031 NepeBarkHO
MY/NIbTUMNNIKOBaHI Ta GparmeHTOBaHI. B CTiHLi aesaknx ap-
Tepin wutonoaibHoi 321031 eKCnepuMeHTaNbHUX TBa-
pUH Biamiyanuca ocepeakun ¢ibpuHoigHoro HabpsKy Ta
HeKpo3y. BuasneHi MopdonoriyHi 3SMiHM y LMTONOAIOHIN
33/103i nepeBakanM NpW NOEAHAHHI nicnsonepaLiiHol
NopTaNbHOI rinepTeHsii 3 NoNiopraHHOK HEAOCTATHICTIO.

MpoBeaeHi JoCnigXeHHA Ta OTPMMaHI pe3ynbratu
CBiYaTb, WO MOPYLIEHHA reMOAMHAMIKN Yy CUCTEMI BO-
PiTHOI MeYiHKOBOI BEHM BMN/IMBAE Ta 3MIHIOE TAKOX Op-
raHHWI KPOBOM/IMH iHLIWX OPraHis, B TOMY YMCAI Y LWK-
TonoaibHil 3a0103i, WO cniBnagae 3 TBEPAMKEHHAM iHLWINX
pocnigHukis [1, 2]. OTxKe, BUAANEHHA BENMKUX 0bcAris
NeyYyiHKN He TiIbKU MiABULLYE TUCK Ta 3MiHIOE KPOBOMJIMH
Yy CMCTeMi BOPITHOI MeYiHKOBOi BEHM, @ TAKOX iCTOTHO
BMN/IMBAE Ha CTPYKTYpHY nepebyaoBy apTepiasibHOro
pycna wuTonoAibHoi 3a103M1.

BuUCHOBKM.

Pesekuia niBoi Ta npaBoi 6iYHMX YACTOK NEYiHKM Y
eKCNepuMMEeHTaNbHUX TBAPWH YCKNAAHIOETbCA nicaape-
3eKLUilHOM TinepTeH3iel y CUCTEMI BOPITHOT NeYiHKOBOT
BEHW Ta BMPAXKEHUM PEeMOAENOBAaHHAM apTepin LWu-
TONoAibHOI 3a103K, AKe XxapaKkTepusyeTbca 36inblueH-
HAM naowi apTepii, mepqii, agBeHTUUIi, 3pOCTaHHAM
iHaeKcy BoreHBopTa 3mMeHLWeEeHHAM NAOLW,i NPOCBITY, iH-
TUMMK, eHAOTENIOUUTIB, 3HUXKEHHAM iHAeKcy KepHora-
Ha, 3HWXKEHHAM NPOMNYCKHOI 34aTHOCTI JOCAIAMXKYBaHMX
CYOVH, YparKeHHAM eHAOTeniouuTis, eHaoTeniaNbHo
ANCOYHKLIEID, NOTipLWAHHAM KPOBOMOCTaYaHHA opra-
Ha, TiNOKCi€l, ANCTPOdiEt0, HEKPO3OM TKAHUH i KAITUH,
ocepefKaMu KNITUHHUX iHDINBTPaTIB, CKNEepOo3yBaHHAM.
BctaHoBneHi mopdosoriyHi 3MiHM apTepii WuTonoAi6-
HOI 3371031 AOMiHYBaAWM NpPW NOEAHAHHI NOCTPe3eKLii-
HOi MOPTa/IbHOI rinepTeH3ii 3 NoniopraHHOK HeaoCTaT-
HiCTIO.

MNepcnekTMBM NOAANBLUNX JOCNIAMKEHD.

KomnnekcHe mopdonoriyHe AOCAIAKEHHS 3 MOEA-
HaHHAM MmopdomeTpii apTepianbHUX CyAMH LMUTOMNO-
AiOHOI 331031 CNPUATUME NOKPALLAHHIO AiarHOCTUKM,
KOpeKU,ii Ta NpodinakTmLi ypaxKeHb BKa3aHOro opraHa.
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MOP®OJI0TYHI 3MIHU APTEPIAJ/IBHOIO PYC/A LLMTOMNOZAIEHOI 3A/103U NPU TPUBANIN MOCTPE3EKLIN-
HIA NOPTANBHIN MNEPTEH3IT TA NO/IIOPTAHHIA HEQOCTATHOCTI

MHaTioK M. C., YepHeupbkuit A. A., TatapuyK /1. B., Cteupb H. 1.

Pestome. [10 BaK/IMBUX OPraHiB eHAOKPUHHOI CUCTEMM BIJHOCATL LWMTONOAIBHY 327103y, AKa NPOAYKYE KUTTEBO
HeobXifHi FOPMOHM OpraHiamy, WO perytotoTb BinbLlicTb Moro GyHKUi. JaHni opraH € HaA3BUYAMHO YYTIUBUM A0
Aii pi3HOMaHITHUX eHA0- Ta EK30reHHMX HEraTUBHUX PaKTOPIB i reMoANHAMIYHMX NOPYLLEHb Y NOPTabHIl cUCTEM,
BE/IMKOMY Ta MasloMy Kosax KpoBoobiry.

MeTa focniaKeHHA — KOMMIAeKcoM MOPGONOriYHUX METOLIB AOCAIANTM 0COBANBOCTI CTPYKTYPHOI Nepebynosm
apTepiaNbHOro pycna WuTonoaibHoi 3a1031 B yMOBax MNicaspeseKkLuinHoi nopTanbHoi rinepTeHsii Ta noniopraHHoi
HeAO0CTaTHOCTI.

MopdonoriyHnmm metTogamm BUBYEHO apTepii wuTtonoaibHoi 3an03um 62 6inux wypis-camuis, Aki 6ynu po3gine-
Hi Ha Tpu rpynu. Nepuwa rpyna — 15 iHTakTHUX TBapwuH, aApyra — 30 6inunx Wwypis-camLiB 3 nicnsonepadiitHoto rinep-
TEH3i€t0 B cMcTeMi BOPITHOT BeHW, TpeTa — 17 TBApMH 3 MOCTPe3eKLiMHO NopTasibHO rinepTeH3ieto, YCKAagHEHOO
noniopraHHO HeaoCTaTHICTHO. MicnApeseKUinHy NopTanbHY rinepTeH3ito MOAENI0BA/MN LWNAXOM BUAANEHHA NiBOT Ta
npasoi 6i4HMX YacTok neviHkm (58,1% ii obcary). OnepaTMBHI BTPyYaHHA NPOBOAUINCA B YMOBAX TiONeHTaN-HaTpie-
BOrO HapKO3Y 3 AOTPUMAHHAM NPaBUA aCeENTUKM | aHTUCENTUKM. EBTaHas3ilo TBapuH BUKOHYyBann yepes 30 AHiB Big,
noyaTKy A0CAiAy 32 LONOMOrol KPOBOMYCKAaHHA B YMOBaX TiONeHTasI0BOro Hapko3y. 3 wutonogibHoi 3an103u Buro-
TOBNIANIN TiICTO/IOTIYHI MiKpOnpenapaTu Ta HaniBTOHKI 3pi3K, Ha AKUX BU3HaYa N NJIOLLY apTepiit, IX MPOCBITY, NaoLy
iHTUMW, aaBeHTUL,T, iHAeKcK BoreHBopTa Ta KepHoraHa, naowy eHaoTenioyuTis, ix aaep, A4epPHO-NAa3MaTUYHI Bij-
HOLUEHHSA, 06CAT NOWKOAKEHUX eHaoTenioumTiB. KilbKicHI NOKa3HMKK 06pobaanm cTaTUCTUYHO.

BcTaHoOBNEHO, WO pe3eKuia NiBoi Ta NpaBoi 6iYHMX YaCTOK MEeYiHKM Y LypiB NPM3BOAUTbL A0 rinepTeHsii y nop-
TaNbHIN cMCTEMi Ta iCTOTHOTO pemofentoBaHHA apTepil WMTONoAiIBHOT 331031, AKe XapaKTepU3yeTbCA 30iNbLUeH-
HAM NJOWi apTepii, meaii, aABeHTULIi, 3pOCTaHHAM iHAeKcy BoreHBOPTa, 3MEHLWEeHHAM NOLWi NPOCBITY, iIHTUMK,
eHO0TeNnioumTiB, 3HMKEHHAM iHAEeKCy KepHoraHa, 3mMeHLeHHAM MPONyCKHOI 34aTHOCTI AOCAIAXKYBAHUX CYOMH,
ypaxKeHHAM eHA0TeNioumTiB, eHaoTeNiaIbHO ANCOYHKLEI, NOTipWaHHAM KPOBOMOCTAa4YaHHA OpraHa, rinokKcieto,
ANcTpodieto, HEKPO3OM TKAHWH i KNITUH, ocepeaKaMm KNITUHHUX iIHPINbTPaTiB, CKNepo3yBaHHAM. BctaHOBNEHI Mop-
$onoriyHi 3miHKM apTepilt wutonoaibHoi 331031 4OMiHYBaNM NPU NOEAHAHHI NOCTPE3EKLiHOI NOPTaNbHOI rinepTeH-
3ii 3 NoNiopraHHOK HeAOCTATHICTHO.

Kntouosi cnosa: wwutonogibHa 3ano3a, apTepii, nicnaonepaliinHa nopTanbHa rinepTeHsia, nofiopraHHa Heao-
CTaTHICTb.

MORPHOLOGICAL CHANGES IN THE THYROID ARTERIAL BED AT LONG-TERM POSTRESECTION PORTAL
HYPERTENSION AND MULTIORGAN FAILURE

Hnatyuk M. S., Chernetsky A. A., Tatarchuk L. V., Stets N. Ja.

Abstract. The thyroid gland is an important organ of the endocrine system, which produces vital hormones for the
body, which regulate most of its functions. This organ is extremely sensitive to the action of various endogenous and
exogenous negative factors and hemodynamic disturbances in the portal system, large and small blood circulation.

The aim of the study — to investigate the features of the structural reorganization of the arterial bed of the
thyroid gland at conditions of postresection portal hypertension and multiple organ failure using a complex of
morphological methods.

Morphological methods were used to study the thyroid arteries of 62 white male rats, which were divided into
three groups. The first group consisted of 15 intact animals, the second group —30 white male rats with postoperative
portal hypertension, and the third group — 17 animals with postresection portal hypertension complicated by
multiple organ failure. Postresection portal hypertension was simulated by removing the left and right lateral lobes
of the liver (58.1% of its volume). Surgical interventions were performed under thiopental-sodium anesthesia in
compliance with the rules of asepsis and antiseptics. The animals were euthanized 30 days after the start of the
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experiment by exsanguination under thiopental anesthesia. Histological micropreparations and semi-thin sections
were prepared from the thyroid gland, on which the area of the arteries, their lumen, the area of the intima,
adventitia, Vaughanworth and Kernoghan indices, the area of endothelial cells, their nuclei, nuclear-plasma ratios,
and the volume of damaged endothelial cells were determined. Quantitative indicators were processed statistically.

It has been established that resection of the left and right lateral lobes of the liver in rats leads to hypertension
in the portal system and significant remodeling of the arteries of the thyroid gland, which is characterized by an
increase in the area of the arteries, media, adventitia, an increase in the Wogenworth index, a decrease in the area
of the lumen, intima, endothelial cells, a decrease in the Kernoghan index, a decrease in the permeability of the
studied vessels, damage to endothelial cells, endothelial dysfunction, deterioration of the blood supply to the organ,
hypoxia, dystrophy, necrosis of tissues and cells, foci of cellular infiltrates, sclerosis. The established morphological
changes in the arteries of the thyroid gland dominated in the combination of postresection portal hypertension with
multiple organ failure.

Key words: thyroid gland, arteries, postoperative portal hypertension, multiple organ failure.
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ANALYSIS OF THE DYNAMICS OF FEMORAL BONE TISSUE DENSITY UNDER

EXPERIMENTAL HYPODYNAMIA
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
masna.zz@gmail.com

Hypodynamia, caused by reduced physical load and a general decrease in physical activity in modern humans,
has a negative impact on the body overall and on bone tissue in particular. A study conducted on 20 white outbred
sexually mature male rats aged 3-3.5 months and weighing 180-200 g, subjected to experimentally induced hypody-
namia, allowed us to determine its effect on the condition of bone tissue in different regions of the rat femur. Forced
hypodynamia was modeled by immobilizing the lumbosacral region and hind limbs using a plaster cast of the coxite
type, entirely restricting movement in the hip and knee joints.

The density of femoral bone tissue in the areas of the head, neck, greater trochanter, and proximal diaphysis was
assessed using radiovisiographic examination. The unit of tissue density measurement was the conditional gray level
unit (CGLU).

It was established that the highest density values were observed in the greater trochanter, slightly lower in the
femoral head and proximal diaphysis, and the lowest in the femoral neck. After six weeks of immobilization, bone
density decreased compared to normal values by 8% in the femoral head, 5% in the neck, 7% in the greater trochan-
ter, and 2% in the proximal diaphysis. Two weeks after cast removal, density remained below normal by 1% in the
head region, 3% in the neck, 6% in the greater trochanter, and 1% in the proximal diaphysis. The obtained data cor-
respond with the results of other authors and significantly expand our understanding of the effects of hypodynamia
on bone tissue.
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