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of the muscular coat of the urinary bladder prevail in small myocytes of the muscular coat in the combination of
postresection portal hypertension with multiple organ failure.
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MORPHOMETRIC CHARACTERISTICS OF THE STATE OF THE HEMOMICROCIRCULATORY
BED OF THE VASCULAR LAYER OF THE EYEBALL AT 6 WEEKS OF DIABETES MELLITUS

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

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

The work is a fragment of the research project of
the Department of Normal Anatomy “Structural orga-
nization of human organs and experimental animals in
ontogenesis under conditions of physiological norm and
the influence of external and internal environmental fac-
tors”, state registration number 0125U000814

Introduction.

The diabetes mellitus (DM) epidemic, which pro-
gresses every year, is usually combined with the obesity
epidemic, which is one of the major public health cri-
ses facing both developed and developing countries [1,
2]. Of the two major forms of diabetes, type 2 diabetes
significantly exceeds type 1 diabetes (DM1) in preva-
lence and poses a greater challenge to modern health
care systems. DM1 is considered an autoimmune dis-
ease, possibly caused by a viral infection, with an acute
onset that includes insulitis and islet cell infiltration, but
persists as a chronic disease [3, 4], whereas type 2 di-
abetes (DM2) is a chronic disease caused by metabolic
dysfunction and insulin resistance. Both conditions are
characterized by hyperglycemia and dyslipidemia, which
are considered major risk factors for the development
of common macro- and microvascular complications [5,
6], as well as neurological dysfunction; in addition, these
two conditions can coexist [7, 8].

The effectiveness of methods for diagnosing and
treating eyeball angiopathies in diabetes is based on an
in-depth and detailed study of the morphological struc-
ture of the organ of vision. The results of morphometric
research of the choroid of the rat eyeball can serve as a
foundation for solving problems in clinical ophthalmol-
ogy.

The aim of the study.

To establish the morphometric features of the angio-
architectonics of the choroid of the rat eyeball at week 6
of the course of experimental diabetes mellitus.

Object and research methods.

The study material is represented by eye prepara-
tions of 30 male Wistar rats weighing 100-130 g with
a vascular bed injected with tempera paint “Renesans
Tempera One” (Poland) [9]. All animals were kept under
standard conditions of the vivarium of the Danylo Ha-
lytsky Lviv National Medical University. The diabetes
model was induced by a single intraperitoneal injection
of streptozotocin (Sigma USA) at the rate of 7 mg per 100
g of animal body weight. The illumination of the eyeball
membranes was carried out in glycerin with 96% ethyl
alcohol (1:1) for 2 days, and then in pure glycerin. Mor-
phometric analysis of the components of the hemomi-
crocirculatory bed of the rat was normally carried out on
5 animals. The animals were divided into a control group
of 10 animals and an experimental group of 20 animals
(6 weeks of streptozotocin-induced diabetes).

The following quantitative criteria were used: capil-
lary diameters, capillary network density, tissue trophic
activity index, specific vessel volume, specific vessel
surface area. The minimum sample size for each indica-
tor for each group was 30-50 measurements. Measure-
ments were calculated using the “straight” tool of the
Imagel 1.52 program with subsequent entry of the ob-
tained results into a spreadsheet for statistical analysis.
The data of morphometric studies at the first stage of
statistical analysis were checked for normal distribution

using the Shapiro-Wilk test and using graphic methods
- boxplot analysis (boxes with whiskers) and K-K graphs
(quartile-quartile graphs). All obtained indicators cor-
responded to the normal distribution, the results were
presented as M+SD, where M is the arithmetic mean, SD
is the standard deviation. In order to select an adequate
criterion for determining the significance of the differ-
ence in indicators between groups, the data were test-
ed for equality of variances using the Levene test. The
level of confidence for morphometric studies was set at
&=95. The difference between groups was considered
significant at p<0.05. All statistical calculations were per-
formed using the RStudio v. 1.2.5042 software.

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

Research results and their discussion.

Based on the conducted study of morphometric in-
dicators of the hemomicrocirculatory bed (HMCR) of the
choroid of the eyeball under physiological normal con-
ditions, we established that the diameter of the capil-
lary loop of the pupillary edge of the iris is (5.1+0.1) um,
the packing density of exchange vessels is (140.0+3.0),
the indicator of trophic activity of tissues is (20.6+0.3)
pum, the arteriovenular coefficient is (0.881+0.003), the
specific surface area of the loops is (0.121+0.0007) um?/
um3; the specific volume of the loops is (0.238+0.003)
um3/um3. The vascular bed of the ciliary processes
is characterized by: the diameter of the capillaries is
(7.840.3) um, the packing density of the exchange ves-
sels is (141.0+3.3), the index of trophic activity of the
tissues is (12.1+0.4) um, the specific surface area of the
capillaries is (0.047+0.0007) um?/um?3; the specific vol-
ume of the capillaries is (0.238+0.003) um3*/um?®. In the
choroid itself, the diameter of the capillaries is (7.8+0.3)
pm, the packing density of the exchange vessels is
(121.6+4.7), the index of trophic activity of the tissues is
(21.340.5) um, the specific surface area of the capillaries
is (0.240.0014) um?/um?3; specific volume of capillaries
(0.286+0.007) um3 /um3.

During the experimental study, significant changes
were observed in all components of the microcirculato-
ry bed of the choroid (iris, ciliary body, choroid itself).
The restructuring of microvessels attempts to adapt the
microcirculatory bed to the new functional needs of the
tissues of the eyeball (OB).

Venous dilation contributes to an increase in the ca-
pacity of the venular component of the GMCR. Torn ar-
terioles allow to reduce the forces of the pulse impulse
in these vessels. The formation of new arterio-venular
anastamoses and the strengthening of their functions
will allow to increase the juxtacapillary blood flow and
reduce the load on the capillary networks from the ex-
cess amount of blood. The number of dilated capillaries
increases significantly. But, despite all these auxiliary
processes that occur during this period, the GMCR of the
choroid of the OB is deeply destroyed, the blood supply
to the iris, ciliary body, and its own choroid is sharply
disturbed. The capillaries of the iris are coarse, straight,
and “break off” near the pupillary edge of the iris, the
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Figure 1 — Vascular bed of the rat iris near its pupillary edge under
conditions of streptozotocin-induced diabetes. Experiment for 6
weeks. Microphoto. Injection of tempera paint into the haemomi-
crocirculatory bed. Magnification: okh. 5, obh. 10. Designations:
1 - arteriole, 2 — venule, 3 — loop of the capillary looped network
of the pupillary edge of the iris.

arterioles are tortuous, dilated, and the venules are di-
lated (fig. 1).

The number of avascular areas in the iris, areas with
a sparse vascular network, and destroyed capillaries in-
creases. The capillary loop network of the pupillary edge
of the iris is characterized by the following morpho-
metric indicators: the loop diameter is (13.4+0.8) um,
control (5.1+0.1) um, p<0.05, arteriovenular coefficient
0.912+0.002, control (0.881+0.003) um, p<0.05, tortuos-
ity coefficient 0.467+0.002; packing density of exchange
vessels of the iris (77.8£0.89) um, control (140.0+3.0)
um, p<0.05, trophic activity of the iris tissue (92.5+4.2)
um, control (20.6+0.3) um, p<0.05, specific surface area
of preserved loops (0.038+0.0008) um¥%um?3, control
(0.121+0.0007) pm?2/um?3, p<0.05 specific volume of
loops (0.125+0.0037) pm¥um?, control (0.238+0.003)
pum3/ums3, p<0.05.

Even more profound changes in GMCR under condi-
tions of streptozotocin-induced diabetes are detected
in the ciliary processes. Their capillary bed has under-
gone significant destructive processes, there is capillary
obliteration, atrophy of the capillary link of the GMCR, in
some cases with remnants of capillary fragments (fig. 2).
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Figure 3 — The choroid of the rat eyeball under conditions of strep-
tozotocin-induced diabetes. Experiment for 6 weeks. Microphoto.
Injection of tempera paint into the haemomicrocirculatory bed.
Magnification: okh. 5, obh. 10. Designations: 1 — arteriole of the
choroid, 2 — venule of the choroid, 3 — capillary of the choroid.

Figure 2 — Vascular bed of the ciliary processes of the rat eyeball
under conditions of streptozotocin-induced diabetes. Experiment
for 6 weeks. Microphoto. Injection of tempera paint into the haem-
omicrocirculatory bed. Magnification: okh. 5, obh. 10. Designations:
1 - fragments of capillaries of the ciliary processes.

In most of the ciliary processes, hemorrhages and
microaneurysms are detected. Morphometric analysis
of the GMCR of ciliary processes on injected and illu-
minated preparations reveals a sharp expansion of the
preserved vessels, their diameter is (15.3%0.69) um,
control (7.8+0.3) um, p<0.05, packing density of ex-
change vessels (76.5+1.19), control (141.0+3.3), p<0.05,
index of trophic activity of the tissue (37.2+2.15) um,
control (12.1+0.4) um, p<0.05, specific surface area of
preserved vessels (0.469+0.0016) um?%um?3, control
(0.047+0.0007) um?/um3, p<0.05, specific volume of
vessels (0.36+£0.008) um¥um3, control (0.238+0.003)
um?3 /um3, p<0.05.

There is a significant thinning of the vascular net-
work of the choroid itself. The vessels of the choroid it-
self are dilated, the capillaries are mostly destroyed. The
capillary network seems to be torn into small separate
fragments (fig. 3).

The diameter of the preserved capillaries is sharp-
ly increased to (16.0+2.0) um, control (7.8+0.3) um,
p<0.05, the capillary packing density is (83.4+0.78),
control (120.6%4.7), p<0.05, trophic activity of the tis-
sue (72.1%£3.4) um, control (20.310.5) um, p<0.05, spe-
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Figure 4 — Vascular bed of the corneal edge area of the rat eye.
Experiment for 6 weeks. Microphoto. Injection of the haemomi-
crocirculatory bed with collargol. Magnification: okh. 5, obh. 10.
Designations: p — cornea, ¢ — albumen, 1 — vessels of the corneal

edge, 2 — arteriovenous loop of the cornea.
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cific surface area of capillaries (0.048+0.0012) pum?¥
um3, control (0.1+0.0014) pm?/um?, p<0.05, specif-
ic volume of capillaries (0.3+0.006) pm¥um3, control
(0.285+0.007) um3/um3, p<0.05

Practically the vascular membrane of the OB after 6
weeks of the course of streptozotocin-induced diabetes
is at the stage of irreversible changes, the so-called de-
compensatory stage, where the capillaries undergo de-
structive changes, they are dilated, twisted, deformed,
arterioles are tortuous, uneven. Therefore, the above
processes indicate that the vascular membrane in this
case is unable to perform its main trophic function. An
interesting feature of the 6th week of the course of
streptozotocin-induced diabetes is the process of corne-
al vascularization. The corneal vascularization originates
from the vascular bed of the corneal edge, vessels in
the cornea are observed in the form of thin, short arte-
rio-venular loops (fig. 4).

Many scientists study changes in the vascular bed of
organs and tissues in diabetes mellitus, as this patholo-
gy progresses every year among the young population
[10, 11]. Morphometric studies allow scientists to study
changes in different organs and tissues in different pa-
thologies in more depth [12], however, a detailed de-
scription of changes in the hemomicrocirculatory bed
of the choroid of the eyeball requires further in-depth
studies and observations, as the pathology of the organ
of vision in diabetes mellitus remains an urgent issue
for morphologists and clinicians. Our study established
some parameters of changes in this structure, and
showed that in the late stages of diabetes mellitus devel-
opment, severe decompensatory processes are formed,
which cause irreversible changes in all links of the hem-
omicrocirculatory bed.

Conclusions.

Analyzing the data of the conducted experimental
study, we came to the following conclusions:

1. The sixth week of the course of experimental dia-
betes mellitus in white rats was characterized by a signif-
icant increase in the number of avascular areas in the iris
and the appearance of pathological fields with a sparse

DOI 10.29254/2077-4214-2025-2-177-429-437
YAK 611.842-076.1-08

capillary network and total destruction of the structure
of the wall of these vessels.

2. In advanced experimental diabetes mellitus, fun-
damental changes in the structure of the vascular net-
work of the choroid of the eyeball were observed. The
vessels of the choroid were significantly dilated, and the
capillaries were mostly destroyed without clear differen-
tiation of cellular elements. The capillary network was
“divided” into separate small fragments.

3. In most vessels of the ciliary processes, zonal hem-
orrhages were identified, combined with microaneu-
rysms.

4. The vascular membrane of the eyeball of experi-
mental animals during one and a half months of strep-
tozotocin-induced diabetes mellitus reached a critical
stage of irreversible changes (morphological decompen-
sation). At the same time, capillaries with signs of deep
destruction, significantly expanded, pathologically tor-
tuous and deformed. The arterioles of the studied zone
acquired similar pathological changes (abnormal loop-
ing and unevenness of the lumen). The above-described
morphological changes clearly correlate with the viola-
tion of the trophic function of the vascular membrane.

5. The obtained data allow us to express a reason-
able assumption about the existence of a strong con-
nection between the advanced structural changes of the
hemomicrocirculatory bed and morphometric calcula-
tions. A decrease in the density of the capillary network
compared to the control with a simultaneous increase
in the trophic activity index of tissues and an increase in
the diameter of microvessels may indicate morphologi-
cal and functional decompensation under conditions of
experimental diabetes mellitus.

Prospects for further research.

The obtained results of the study provide a morpho-
logical basis for the implementation of targeted treat-
ment methods for patients with complicated diabetes
mellitus, which in the future will create a downward
trend in the number of disabilities and social burden in
the conditions of modern post-industrial society.

Kupuk X. A., Modonarwk M. B., IpecoKo H. I., Muxanesuy M. M., J/loecaw M. B., bekeceeuy A. M.

MOP®OMETPUYHA XAPAKTEPUCTUKA CTAHY FEMOMIKPOLIMPKYNATOPHOIO
PYC/IA CYAUHHOI OEO/IOHKM OYHOTO AAB/TYKA HA 6-TUMKHI NEPEBITY LIYKPOBOTO
[IABETY (EKCMEPUMEHTA/IbHE JOCNIAMEHHSA)

JIbBiBCbKMIA HaLiOHaNbHUITI MeanYHUIA yHiBepcuTeT imeHi JaHuna MaauubKoro (m. /lbeiB, YKpaiHa)
kyryk.khrystyna.lviv@gmail.com

3a su3sHayeHHAM ekcriepmHoi epynu BOO3 uyykposuli diabem, ak naHoemia 21 cmonimms, nocioae 4vinoHe
micye 3 npuyuH iHeaniousayii Npaye3damHo20 HACeneHHA eKOHOMIYHO-PO38UHYMUX KpaiH. 3 0enady Ha ye,
npiopumemHo20 3Ha4YeHHA HAbynu Haykosi 00CNIOIeEeHHSA, CPAMOBAHI HO OOCKOHA/E 8UBYEHHA CMPYKMYpPHUX
ma ynempacmpykmypHUX 3MiH MKAHUH ma Opa2aHie 8 eKcrepumMeHmasbHUX moodensax. B AKocmi ocmaHHix
0bpaHi nabopamopHi wypi niHii Bicmap. [MpedcmasneHe eKcrnepumeHmMasbHe O0CAIOMEHHA HayineHe Ha
MowyK mMopgomempuyux 3mMiH 2eMOMIKPOYUPKYAAMOPHO20 Pycaa cyOUHHOI 060/10HKU 04HO20 A6ayKa wypa 3a
YMO8 WMy4YHO iHOYKOBAHO20 CMPernmo30moyuHOM Uykposozo Oiabemy 8 nepiod 8i0 6 muxcHie 8i0 no4yameky
30X80PHOBAHHA. Bpaxosyroyu nepesaxcHe ypaxceHHA CyOUHHOI AAGHKU, MU CKepysasu yeazy Ha mMmopgomempuyHuli
aHani3 aH2ioapximeKkmoHIiKU 04YHO20 AbAYKA, W0 € MiOrpyHMAM OUiHKU CMyneHs namoso2iYHuUx 3miH (io2o
sackynAapusayii 3a ymos yykposozo diabemy. B ekcnepumeHmi 6ys10 008e0eHO, W0 KOMNEeHCAMOPHI MeXAHI3MU He
30amHi 3a6e3neqyumu 3meHWeHHA macwmabie pyliHYy8aHHA AAHOK 2eMOMIKPOUUPKYAAMOPHO20 pycaa cyOuHHOT
060/10HKU 04H020 Ab6YKa Binux wypie i 3a3HaYeHi 3MiHU 30KOHOMIPHO repexodams y cmaodito He380pPoMHuUX. OKpim
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Ub020, MU 8iIOMIMUAU YiMmKYy MeHOeHYilo 3pOCMAaHHA MOPOA02IYHUX 3MIH CMPYKMYPHUX esieMeHmie cyOUHHOT
060/10HKU OKa, 3HAXIOKU XapaKkmepu3ysanucsa MpAMUMU KOPenaamueHUMU 38'A3KamMu i3 mpusasicmio nepebizy
namosoeii, i 8i0N08IOHO, 8aM(KICMIO 3a0X80PHOBAHHSA. [10 308epUIeHHIO 6 MUXCHI8 eKcriepuMeHmy, MU 86CIAHO8UU,
wo pyliHayia cyOuHHOi 060710HKU 04YHO20 AbayKa nepebysana Ha cmadii mopgonoziyHoi dekomneHcauii, a
Kaninapu 060aA0HKU 303HAAU Cymmesux 0ecmpykmusHux nepmypbayili, npu ybomy apmepionu Habynau 3eusucmoi
CMpyKmMypu, 3 NopyweHor npoxioHicmro ma HepieHoMipHicmio npoceimy. He meHW 3HauywumMmu 6yau namosoaivHi
8i0XuneHHA KaninapHoi AaHKU 8ilikosux 8i0pocmkis, Mu crnocmepieasanu HenooOUHOKI Asuwa obaimepayii kaninApis,
ampodidHi 3MiHU KaninapHo20 KOMMOHEHMA 2eMOMIKPOUUPKYAAMOPHO20 PYCad, MAKOX 8U3HAYAAU hpazmeHmu
OKpeMux Kaninsapis, nosHicmro no3bassieHUx c80iX OCHOBHUX (hyHKYil. .

Kntouoei cnoea: o4He s6ayKo, cyOUHHA 060/10HKa, Wyp, diabem, 2eMOMIKPOUUPKYAIMOpHe pycso.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-JoCAIA-
HUMK poboTamu.

Pobota € ¢parmeHtom HOP kadeapy HopmasbHOI
aHaToMii «CTPYKTYypHa OpraHisalia opraHis AOANHK Ta
eKCrnepMMeHTaNbHMX TBAPWUH B OHTOreHesi 3a ymos o¢i-
3i0/10TYHOT HOPMW Ta BMN/UBY YMHHWKIB 30BHILLHBOTO
Ta BHYTPILHbOrO cepesoBuLL», HOMEP AEePrKaBHOI pee-
cTpauii 0125U000814.

Bcryn.

Enigemis uykposoro aiabety (LU[), sKka nporpecye
LLOPOKY, AK MPaBWIO MOEAHYETbCA 3 EeMigeMIEID OXU-
PiHHA, WO € OAHIED 3 FONOBHUX KPU3 FPOMAACHKOrO
300pOB’A, 3 AKUMWU CTUKAIOTLCA SIK PO3BUHEHI KpaiHW,
TaK i KpaiHK, Wo po3suBatoTbeA [1, 2]. 3 ABOX FONOBHUX
dopm gajabety, giaber 2 TMNY 3HAYHO MepeBarkae Aia-
6et 1 Tvny (LLA1) 33 nowwmpeHicTio Ta cTBOPHOE BinblLui
TPYAHOLL A8 CY4aCHUX CUCTEM OXOPOHM 310poB’a. L1
BBAYKAETbCA AYTOIMYHHMM 3aXBOPHOBAHHAM, MOMK/MBO,
BMK/IMKAHUM BipYCHOO iHPEKLLIEID 3 TOCTPMM MOYATKOM,
O BK/OYAE iHCYAIT Ta iHiNbTpaLil0 OCTPiBLEBUX KAi-
TUH, ane 36epiraeTbCa AK XPOHiYHE 3axBOplOBaHHA [3,
4], Togai Ak giabet 2 Tuny (LLA2) € XpOHiYHMM 3axBoplo-
BaHHAM, CMPUYMHEHUM MeTaboniyHo AnchyHKLiE Ta
iHCcyniHope3sucTeHTHicTIo. ObMAaBa CTaHW XapaKTepusy-
I0TbCA rinepraikemiero Ta gucainigemieto, AKi BBaXKatoTb-
CA OCHOBHMMM GAKTOPaMW PU3UKY PO3BUTKY CMiNIbHUX
MaKpo- Ta MiKPOCYAUHHUX yCKNagaHeHb [5, 6], a Takox
HEeBPOJIOTIYHOT ANCPYHKLT; Kpim TOro, Li ABa CTAaHM MO-
XYTb cniBicHyBaTtu [7, 8].

EpeKTUBHICTb MeToAiB AiarHOCTMKM Ta /liIKyBaHHA aH-
rionartii ouHoro abnyka npu LI, 6a3yeTbcsa Ha NBUHHO-
MYy i AeTanbHOMY BMBYEHHI MopdosioriyHoi byaosu op-
raHa 3opy. Pe3ynbtatv MOpGoOMeTPUYHOIO AOCNIAKEHHA
CYANHHOI 060/1I0HKM OYHOTO ABYKA Lypa MOXKYTb CAYry-
BaTM GYHAAMEHTOM, NPU BUPiLLEHHI Npobiem KAiHiYHOT
odTanbmonorii.

MerTta gocnigKeHHs.

BcTaHOBUTU MOpPPOMETPUYHI 0COBAMBOCTI aHrioap-
XITEKTOHIKM CYyAMHHOI 060/I0HKM O4YHOro Abayka Liypa
Ha 6 TWXKHI nepebiry ekcnepMMeHTasIbHOMO LlyKPOBOrO
niabeTy.

O6’eKT i meTOaU AoCNiAXeHHA.

MaTepian gocnigKeHHs npeacTaBaeHuUl npenapaTta-
mu ovei 30 wypis-camu,is ninii Bictap macoto 100-130 r
3 iH’ekoBaHMM TemnepHoto dapboto «Renesans Temne-
pa One» (MonbLwa) cyguHHUM pyciom [9]. Ycix TBapuH
YTPUMYBANM y CTaHZ4APTHMX YMOBAX BiBapito /IbBiBCbKO-
ro HauioHa/IbHOrO MeANYHOrO YHiBEpCUTETY iMeHi JaHu-
na fanuubkoro. Mogenb LyKkposoro aiabety BUKAMKanu
O[HOPA30BUM BHYTPILUHBOOYEPEBUHHUM BBEAEHHAM
cTpenTo3oToumHy (Sigma CLUA) 3 po3paxyHKy 7 Mr Ha
100 r macu Tina TBapuHU. MpocBiTIeHHA 060N0HOK Ou-
HOro A6/yKa NPOBOAMNOCD Y MNiLEPUHI 3 96% eTUA0BUM

cnupTtom (1:1) npoTtarom 2 4i6, a NOTIM y YMCTOMY TAiLLe-
puHi. MopdoMeTpUUYHUIA aHaNi3 KOMMNOHEHTIB reMomi-
KPOLUMPKYNATOPHOIO pycna Liypa B HOPMi 34iACHIOBANN
Ha 5 TBapuHax. TBapmMHM Byan NogineHi Ha KOHTPOAbHY
rpyny 10 TBapuH i ekcnepumeHTanbHy 20 TBapUH (6 TUXK-
AEHb CTPEenTo30TOLMHIAYKOBaHOrO Aiabety).

BrKopucToBYBanM HaCTyMHI KiNbKiCHI KpuTepii: aia-
METPU Kaninsapis, WinbHICTb (ryctoTa) CiTKM Kaninspis,
NOKa3HMK TPOPIYHOT aKTUBHOCTI TKAHUH, MUTOMUI 06’ em
CyAuH, NUTOMa NJowa noBepxHi cyauH. MiHimanbHWUi
06’em BUBIpKM o5 KOXKHOTO MOKa3HMKA MO KOXKHIM rpyni
ctaHoBuB 30-50 3amipis. 3amipu nigpaxosysanu i3 Bu-
KOPUCTaHHAM iHCTPYMEHTY «straight» nporpamu Image)
1.52 i3 HAaCTyNHMM BHECEHHAM OTPUMAHUX pPe3y/abTaTiB
B €/IeKTPOHHY TabAnuto ana 34iMCHEHHA CTaTUCTUYHOIO
aHanisy. [laHi MopdOMETPUYHMX AOCNiIAKEHb HA Mnep-
LIOMY eTani CTaTUCTUYHOTO aHai3y NPOMLLAM NepeBipKy
Ha HOPMaNbHICTb PO3MOAiNY 32 AOMOMOrOK KpUTepito
LWanipo-Yinka Ta i3 BUKOPUCTAHHAM rpadiyHNX MEeTOLiB
— aHani3zy bokcnnortis (AWuKiB 3 Bycamu), Ta K-K rpadikis
(kBapTUABLKBApPTUADL rpadikM). Bci oTpMmaHi NoKasHMKK
33 XapaKTepom po3noAainy BignoBigaAnM HOPMaNbHOMY,
6yN0 BMKOPUCTAHO MpeacTaBNEHHA pe3ynbTaTiB yepes
MzSD, ae M — cepegHe apudmeTnyHe, SD cTaHaapTHe
BiAAXWM/IEHHA. 3 MeTol BMOOPY aJEKBATHOIO KpUTEpito
BM3HAYEHHA 3HAYYLWOCTi PI3HMLiI NOKA3HUKIB MiXK rpy-
namu, AaHi Npoxogunun nepesipKy PiBHOCTI Aucnepcin
3a gonomoroto TecT JleBeHa. PiBeHb A0CTOBIpHOCTI AN
MOPGPOMETPUYHUX AOCANIAKEHb BCTAHOBWUIWM Ha PiBHI
&=95. Pi3HMUA MiX rpynamu BBaKasiacb AOCTOBIPHOMO
npu p<0,05. Bci cTaTUCTUYHI NigpaxyHKK 34iACHI0BaNNUCh
i3 BUKOPUCTaHHAM NporpamHoro 3abesneyeHHs RStudio
v. 1.2.5042.

EKcnepumeHTanbHe pocnigKeHHs 6yno nposeaeHo
3 JOTPMMAHHAM BMMOF TYMaHHOrO CTaBNEHHA A0 Mia-
[OCNIAHNX TBAPUH, PErfiaMeHTOBaHMX 3aKOHOM YKpai-
HU «[pO 3axMCT TBapUH Bif, *KOPCTOKOrO MOBOAKEHHA»
(Ne3447-IV Big, 21.02.2006p.) Ta EBPONENCHKOI KOH-
BEHLLi€I0 NPO 3aXMCT XPeBETHUX TBAPUH, AKIi BUKOPUCTO-
BYHOTbCA 1A AOCAIAHMX Ta iHWKX HayKosux winew (Ctpa-
cbypr, 18.03.1986p.)

Pe3ynbTatu gocniaKeHHs Ta ix 06roBopeHHs.

Ha ocHoOBi npoBefseHoro pocnigxeHHA mopdo-
METPUYHUX  MOKA3HUKIB  FEMOMIKPOLIMPKYNATOPHOTO
pycna (TMUP) cyanHHOI 06010HKM O4YHOro sbnyka 3a
ymoB ¢i3ioN0riYHOi HOPMKM HaMM BCTAHOB/IEHO, WO Ai-
aMeTp KaninapHoi netni 3iHMYHOrO Kpak pangyrKku
cTaHoBUTb (5,140,1) MKM, rycTMHa MaKyBaHHA OOMiH-
HUX cyamH (140,0+3,0), NoKasHMK TPodiYHOI aKTUBHOCTI
TKaHWH (20,6+0,3) MKMm, apTepioNo-BeHyNApHUIA Koeodi-
uieHT (0,881+0,003), nuToma naowa MNoBepxHi netenb
(0,121+0,0007) MKMm?/MKM3; nuToMuin 06’em netesb
(0,238+0,003) mkm® /MKM3. CyamMHHE PYCcNo BiKOBUX
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PucyHoK 1 — CyauHHe pycno paiAy»KKu oKa ypa 6ins i siHuuHoro
Kpalo 3a yMOB cTpenTo3oTouuHiHaykosaHoro L. flocnip TepmiHom
6 TUXKHIB. MiKpodOTO. |H EKLA CYyAUH reMOMIKPOLMPKYNATOPHOTO
pycna ra3oBoto caxoto. 36.: oK. 5, 06. 10. Mo3HaueHHs: 1 — apTepi-
ona, 2 — BeHyna, 3 — NeTia KaninApHoi NeTAACTOI CiTKU 3iHMYHOro
Kpato panayKKu.

BiAIPOCTKIB XapaKTepu3yeTbCA: AiaMeTp KaminAapis cTa-
HoBUTb (7,840,3) MKM, TryCTMHA MNaKyBaHHA OBMiHHMX
cyamH (141,0+3,3), NOKasHUK TPOdiYHOI aKTUBHOCTI TKa-
HUH (12,140,4) MKM, NMTOMa NOLLLA MOBEPXHi KaninApis
(0,047+0,0007) MKMm2/MKM3; nuTOMMIA 06’em Kaninapis
(0,238+0,003) Mkm® /MKM3. Y BnacHe cyamuHHIA 06010H-
Ui aiameTtp Kaninapis ctaHoBuTb (7,8+0,3) MKM, ryctu-
Ha NaKkyBaHHA OBMiHHUX cyauH (121,6+4,7), NOKa3HUK
TpoGiYHOT aKTMBHOCTI TKaHMH (21,3+0,5) MKM, NUTOMa
naouia nosepxHi Kaninapis (0,2+0,0014) mMKm?/MKM3;
nutomuii 06’em kaninapis (0,286+0,007) MKm® /MKM3,

B npoueci eKcnepMmeHTa/IbHOrO AOCNIAXKEHHA CMno-
CTepiratoTbCA 3HAYHI 3MiHM YCiX CKNAA0BUX MiKPOLIMPKY-
NIATOPHOrO pycna cyAuHHOT 060NOHKK (paitgyKKu, Bil-
KOBOrO Tina, BNacHOI cyaAnHHOT 06010HKM). MepebynoBsa
MIKPOCYAMH HaMaraeTbCs aAanTyBaTU MIiKPOLMPKyNa-
TOpPHE pycno A0 HOoBUX QYHKLIOHANbHUX NOTPeb TKAaHWH
oyHoro sbnyka (0A).

Po3wunpeHHA BeH crpusae 36iNblUEHHIO EMKOCTI Be-
HynApHOi cknagosoi MMUP. MoKpy4veHi apTepionn gos-
BO/IAIOTb 3MEHLUUTU CUAU MY/IbCOBOFO MOLUTOBXY B LiMX
CyAMHax. YTBOPEHHA HOBWUX apTepiono-BeHYNAPHUX
aHacTamMo3iB i NiACUNEHHA iXHIX QYHKLil 403BONATL MO-

PucyHoK 3 — BnacHa cyauHHa 06010HKa O4HOro AbaykKa wypa 3a
YMOB CTpenTo3oTouuHiHgyKoBaHoro L. ocnig TepmiHOm 6 TUXK-
HiB. Mikpo¢oTO. IH’ €KLiA CyAUH reMOMIKPOLUPKYAATOPHOrO pycna

rasoBoto caxoto. 36.: oK. 5, 06. 10. Mo3HaueHHs: 1 — apTepiona
BNACHOI CYAUHHOT 06010HKM, 2 — BeHyNa BAACHOI CyAUHHOT 06010H-
KM, 3 — Kaninap BAacHoi CyAMHHOI 06010HKMN.

PucyHoK 2 — CyaAnHHe pyc/io BiNKOBMX BiAPOCTKiB O4HOro abnyka
Lypa 3a yMOB CTpenTo3oTouuHiHAYKoBaHoro L. flocnig TepmiHom
6 TUXKHIB. MiKpodoTO. IH EKLiA CYyAMH reMOMiKPOLIUPKYNAATOPHOTO
pycna rasoBoto caxoto. 36.: oK. 5, 06. 10.
Mo3HaueHHsA: 1 — pparmeHTH KaninApis BiliKOBUX BiAPOCTKIB.

CUNNTW HOKCTaKaninspHUA KPOBOTIK | 3MEHLINTM HaBaH-
TaXKEHHA KaniNAPHMX CIiTOK Big, HAaAJMLLIKOBOI KiJIbKOCTI
KpOBi. 3HAaYHO 3POCTAE KiNIbKICTb PO3LIMPEHMX Kamnina-
piB. Ane, He AMBAAYMCL HA BCi Ui AONOMIXKHI npouecy,
AKi BigbyBatoTbca B Uel nepioa, TMUP cyamnHHoi 060-
NoHKK OA rnMboKo 3pyiHOBAHE, Pi3KO NMopylleHe Kpo-
BOMOCTAYaHHA panay»KKu, BiMKOBOro Tina, BAAcHOI cy-
OVUHHOT 060/IOHKM.

Kaninapu paiay»ku rpybi, npami, «obpmeatoTbca»
6inn 3iHMYHOrO Kpato panay*KKu1, apTepionn NOKpPyYeHi,
po3LWupeHi, BeHyAn poswnpeHi (puc. 1).

36inblIYETbCA KiNbKICTb 6€3CyANHHUX AiNAHOK B pali-
AYXUj, LiNAHOK 3 po3piaKeHOo CYANHHO CiTKO, 3pyi-
HOBaHMX KaninAapis. KaninapHa neTnAacTa ciTka 3iHMYHOTO
Kpato parify’KKM XapaKTepU3yeTbCA HACTYMHUMMKU MOp-
boMeTpMUHMMKM MOKa3HMKamK: diameTp neTni cTaHo-
BUTb (13,4+0,8) MKm, KOHTpoOAb (5,1+0,1) mkm, p<0,05,
apTepiono-seHynsapHuit KoediuieHt 0,912+0,002, KOH-
Tponb (0,881+0,003) mKm, p<0,05, KoedilieHT 3BUBMC-
TocTi 0,467+0,002; rycTHa NakyBaHHA 0OMiHHMX CyauH
panayxku (77,8+0,89) MKM, KoHTponb (140,0+3,0)
MKM, p<0,05, TpodiyHa aKTUBHICTb TKAHUHU PaNYKKK
(92,5%4,2) MKM, KOoHTpOb (20,6+0,3) MKkm, p<0,05, nuTto-

y " -
. : \. f\\\ R

PUCYHOK 4 — CyANHHe PYyCcNo AiNAHKM KaHTY POriBKU OKa Lwypa.
Aocnip TepmiHom 6 TUXKHIB. MikpodoTo. IH’ €EKLiA cyanH remomikpo-
LMPKYNATOPHOrO pycna Konanapronom. 36.: oK. 5, 06. 10.
Mo3HaueHHsA: p — poriBKa, ¢ — 6inkoBa 060/10HKa, 1 — CyAUHM KaHTY
poriBKkK, 2 — apTepiono-BeHyNAPHa NETAA POTiBKU.
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Ma naolLLa noBepxHi 36epexeHnx netens (0,038+0,0008)
MKMYMKMm3,  KoHTposnb  (0,121+0,0007) MKMZ/MKM3,
p<0,05 nutomuin o6’em netensv (0,125+0,0037) mrm¥
MKm3, KoHTposb (0,238+0,003) mkm® /mkm?® p<0,05.

LLle rnnbuwi 3miHn TMLLP 3a ymOB CTPENTO30TOLUMHIH-
fykoBaHoro L[ suaBnsaoTbea v BilikoBMX BigpocTKax. Ix
KaninspHe pycno 3a3Hano 3Ha4YHUX AeCTPYKTUBHUX NpPo-
uecis, HaABHa obniTepauia Kaninapis, atpodia Kaninap-
HOi naHkn TMLP, B OKpemux BMNagKax i3 3anvwKamm
KaninapHux ¢parmeHTis (puc. 2).

B 6inbwocTi BiMKOBMX BiApPOCTKIB BUABNAOTLCA re-
moparii, mikpoaHespuamu. Mpu mopdomeTpuyHOMY
aHanisi TMLUP BilKoBMX BiAPOCTKIB Ha iH'€KOBaHMX Ta
NPOCBIT/IEHMUX MpenapaTax BUABMAETbCA pi3Ke poO3-
WMpEHHA 36epeeHnx cyauH, AiameTp iX CTaHOBUTb
(15,3+0,69) mKm, KoHTpoAb (7,8+0,3) mKm, p<0,05, ryc-
TWUHA NaKyBaHHA 0BMiHHUX cyamH (76,5%1,19), KOHTPOAb
(141,043,3), p<0,05, noKasHWK TPOGiIYHOI aKTUBHOCTI
TKaHWHKU (37,242,15) MKMm, KoHTponb (12,1+0,4) mMKm,
p<0,05, nuTomoi nsowi NoBepxHi 36eperkeHnx cyauH
(0,469+0,0016) mkmZmKm3, KoHTponb (0,047+0,0007)
MKM2/MKM?, p<0,05, nutommit 06’em cyamH (0,36+0,008)
MKMYMKM2, KoHTpOb (0,238+0,003) MKkMm® /MKM® p<0,05.

CnocTepiraeTbCA 3HAYHE pPO3PIAMKEHHA CYyAMHHOI
CiTKM BNACHOI cyaMHHOI 06010HKN. CyaMHM BNACHOI Cy-
OMHHOI O0BO/IOHKM PO3LWWMPEHi, Kaninapu nepeBaxHO
3pyliHOBaHi. KaninApHa ciTka Hibn po3puBaETbCcA Ha
Opi6Hi okpemi pparmeHTH (puc. 3).

[LiameTp 36eperkeHnx Kaninapis pisko 36inblueHui
0o (16,0+2,0) mkm, KoHTponb (7,8+0,3) mkm, p<0,05,
rycTMHa naKyBaHHA Kaninsapis ctaHoBuTb (83,4+0,78),
KOHTpoAb (120,6+4,7), p<0,05, TpodiuHa aKTUBHICTb TKa-
HUHU (72,1£3,4) MKM, KOHTpOAb (20,3+0,5) mKm, p<0,05,
nutoma nJsowa nosepxHi Kaninapis (0,048+0,0012)
MKMZMKM3, KoHTposb (0,1+0,0014) mKM?/MKM3, p<0,05,
nuTOMMiA 06’em Kaninapis (0,3+0,006) MKMYMKMZ, KOH-
Tponb (0,285+0,007) mkm? /mKm? p<0,05.

MpaKTUYyHO cyamMHHa obonoHKa Ofl yepes 6 TUXKHIB
nepebiry cTpenTo30ToUMHIHAYKOBaHoro LI/ 3HaxoauTb-
CA Ha cTagil He3BOPOTHIX 3MiH, TakK 3BaHiN AeKOMMEH-
CaTOpPHIl cTagii, ge Kaninapu 3a3HaloTb AECTPYKTUBHUX
3MiH, BOHM PO3LWWMpPEHi, NOKpyYeHi, aepopmoBaHi, apTe-
pionu 3BMBUCTI, HepiBHOMIpHI. OT)Ke, BMLLEBKA3aHi Npo-
LLleCM BKasyloTb Ha Te, WO CyAMHHA 060/10HKa B AaHOMY
BUMAAKYy HE CNPOMOXKHA BMKOHYBATU CBOK OCHOBHY
TpodiuHy dyHKLitO.

LlikaBoto 03HaKol 6 TUKHA nepebiry cTpenTo30To-
LUMHiHAYKoBaHOro LU/ € npouec BacKynapusaLii porisku.
BackynapusaLia porisBknm BUXOAUTb 3i CYAUHHOrO pycna
KaHTY POriBKM, B POTiBLi CNOCTEPiraloTbCA CYAUHU Y BU-
rNAA4ji TOHKUX, KOPOTKMX apTepioNo-BeHYAAPHUX NeTesnb
(puc. 4).

barato HayKOBLiB AOCANIAXKYIOTb 3MiHM B CYAUHHO-
MY PYCNi OpraHiB i TKAaHMH NpU LlyKpPoBOMY AjabeTi, Tak
AK JaHa NaTo/IoriA 3 KOXHUM POKOM MpOrpecye cepes,
monogoro HaceneHHa [10, 11]. MopdomeTpuuHi ao-
CNifXeHHA [O03BONAIOTb HAayKoBUAM 6inbw rMBUHHO
BMBYATU 3MiHW Y PI3HMX OpraHax i TKAHMHAX NPU Pi3HMUX
natonoriax [12], npote AeTanbHUIA ONUC 3MiH reMOMi-

KPOLMPKYNATOPHOTO pycaa CyAnHHOT 060NOHKM OYHOTO
A6AyKa BMMarae nofanblunx rMUOBUHHUX JOCAIAKEHDb i
cnoctepexkeHb, TaK AK NATONOriA opraHa 30py nNpu Ly-
KpOBOMY fiabeTi 3a/IMWAETLCA aKTya/lbHUM MUTAHHAM
ona mopdosorie i KniHiuMcTiB. Hawe pocnigykeHHs
BCTAHOBWJIO AeAKi MapameTpu 3MiH B [aHili CTPYKTYpI,
i 3acBigYMIO, WO Ha Mi3HIX eTanax Po3BUTKY LlyKPOBOTO
AiabeTy dopmyoTbCA BaXKKi LEKOMMNEHCATOPHI NpouecH,
AKI 3yMOB/IOIOTb HE3BOPOTHI 3MiHM Y BCiX ITAHKAX remo-
MiKPOLMPKYNATOPHOrO pycna.

BucHoBKM.

AHanizyroum faHi NnpoBeaeHoro eKcnepmMmeHTaibHo-
ro AOCNiAXKEHHA MU AiNLWAN HACTYMHUX BUCHOBKIB:

1. Woctuit TuxAeHb nepebiry ekcnepuMmeHTasibHo-
ro LyKpoBoro giabety y 6inmx LWypiB XxapakTepusysasca
CYTTEBUM 3POCTaHHSAM 4mMcia 6e3cyauHHUX LiNAHOK B
panayKui Ta NosBOO MATO/MIONYHMX NOJIB 3 po3pigKe-
HOI KaMiNAPHOI CITKOK Ta TOTaZlbHUM PYMHYBaHHAM
CTPYKTYPU CTIHKM LUUX CYLANH.

2. [pn 3aaBaHCOBAaHOMY e€KCNepUMEHTa/IbHOMY Ly-
KpoBomy AiabeTi cnoctepiranv ¢yHAaMeHTaIbHI 3MiHU
CTPYKTYPU CYAMHHOI CiTKM BIAaCHOI CyAMHHOI 060/10H-
KM o4Horo abnayka. CyauMHu BAacHoi cyamnHHOI 06010H-
KM Bynu cyTTEBO PO3LUMPEHI, a Kaninapu 34ebinbworo
3pyliHOBaHi 6e3 uiTkoi audepeHuiauii KNiTUHHKUX ene-
meHTiB. KaninspHa ciTka 6yna «nogifeHa» Ha okpemi
Api6Hi pparmeHTH.

3. B 6inblUOCTi CyaMH BiMKOBUX BiAPOCTKIB Bynu igeH-
TMdiKoBaHi 30HaNbHi KPOBOBUIMBMY, LLLO NOEAHYBANCA 3
MiKpOaHeBpM3MU.

4. CyamHHa 06010HKa OYHOro ABNyKa ekcnepumeH-
TaNbHUX TBAapWH BMPOAOBXK MiBTOpa MicAui nepebiry
CTPENnTO30TOLMHIHAYKOBAHOTO LyKpoOBOro Aiabety no-
cArna KPUTUYHOT CTagii HE3BOPOTHMX 3MiH (Mopdonoriy-
Ha gekomneHcauin). NMpu LboMy Kaninapm 3 03HaKamu
rMMBOKOI AecTpyKLii, 3HaYHO PO3LIMPEHi, NaTONOrYHO
3BMBUCTI Ta AedopmoBaHi. ApTepionu AoCAiaKyBaHOI
30HM HabyNM NOAIBHUX NATONOrYHUX 3MiH (AHOMasIbHA
NeTAACTICTb Ta HePiBHOMIPHICTb NpocBiTy). Buuieonuca-
Hi MopdonorivyHi 3MiHM 04HO3HAYHO KOPEsOTb 3 NOpY-
LUEHHAM TPOdiIUHOT GYHKLT CYyAUHHOT 060NOHKM.

5. OTpumaHi AaHi AaloTb Ham 3MOry BUC/IOBUTU
06rpyHTOBaHe MPUMYLLEHHA NPO iCHYBaHHA CU/IbHOTO
3B’A3KY MiX 32aBaHCOBAHICTIO CTPYKTYPHUX 3MiH remo-
MIKPOLMPKYNATOPHOrO pycna Ta MopdoMeTpUYHUMM
BMK/IaAKaMW. 3MEHLUIEeHHA, MOPIBHAHO 3 KOHTPOJIEM,
LWiNbHOCTI CiTKM KaninAapis 3 ogHOYaCHUM 36i/blUeHHS
noKasHMKa TpodiyHOi aKTUBHOCTiI TKAHMH Ta 3POCTaHHAM
AiaMeTpy MiKpOCYAMH MOXKYTb BKalyBaTu Ha mopdono-
riYHy Ta QyHKLIOHaNbHY AEKOMMEHcaLilo 338 YMOB eKc-
NnepuMeHTaIbHOro LlYyKpoBOro aiabery.

MepcneKkTMBM NOAANbLUINX AOCNIAMKEHD.

OTpuMmaHi pe3ynbTaTv A0CNiAKeHHsA 3abe3nevyoTb
mopdonoriyHy 6a3y BNpoBaAKeHHA TapreTHUX MeTo-
OVK NiKYBAHHA NaLEHTIB 3 yCKNagHEHMM nepebirom uy-
KpPOBOro AiabeTy, WO B NepCneKkTMBi CTBOPUTbL CMagHUM
HaNpPAMOK TPeHAY Yncaa iHBanigM3aLin Ta couiaibHOro
HaBaHTaXeHHA B YyMOBaX Cy4aCHOro MOCTiHAYCTPiasbHO-
ro cycninbCcTaa.
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MOP®OMETPUYHA XAPAKTEPUCTUKA CTAHY FTEMOMIKPOLIMPKYIATOPHOIO PYCNA CYAUHHOI OBO/10H-
KW O4YHOTIO ABNTYKA HA 6 TU}KHI NEPEBITY LLYKPOBOIO AIABETY (EKCMEPUMEHTANIbHE AOCNIAMKEHHSA)

Kupuk X. A., Nogoniok M. B., I'pecbko H. |., Muxanesnu M. M., Jloraw M. B., bekecesuy A. M.

Pestome. ToTanbHe PO3MNOBCIOAMKEHHA LLYKPOBOro AiabeTy cepen ycix BEpPCTB HaceNeHHA 3 HAABHICTIO BaXKKMX
YCKNaZHEeHb, 30Kpema MiKpo- Ta MaKpoaHrionaTiii, pobuUTb BKpai akTyaNbHUM MOLUYK Ta PO3NpPALLIOBAaHHA METOANK
paHHbOI AiarHOCTUKM Ta Tepanii NauieHTiB, Wo 6a3yeTbCcA HAa KOMMIEKCHIM OLiHLi 3MiH MaKpo- Ta MiKPOCTPYKTYPHOI
OpraHisaLii TKAaHWH OpraHiB-MiLLeHeN.

BuasneHi mopdomeTpuyHi 0cobAMBOCTI NaHOK FEMOMIKPOLIMPKYNATOPHOrO pycsa CyauHHOT 060N0HKM O4HOro
A6/1yKa Wypa nNpu CTPenTo30TOLMHIHAYKOBAaHOMY LyKPOBOMY AiabeTi Ha 6 TUKHI Bif nodyaTKy Moro nepebiry. EKc-
nepuMeHTaNbHUMU MoAenAMM cayryBanm 6ini wypi-camui AiHii «BicTap» 3 iHiLiMOBaHWM CTPENTO30TOLMHIHAYKOBa-
HUM LyKpoBUM giabeTom. MpeacrtaBneHnin MopHOMETPUYHMIA aHai3 aHT0aPXITEKTOHIKM OYHOTO A6/yKa A03BONSAE
OLiHMTW CTYMiHb MOro BacKynsipM3aL,ii B HOPMi i MpM eKcnepuMmeHTaIbHOMY LyKpoBoMy aiabeTi. Ha nisHix eTanax
eKCcrnepumeHTYy CyAnHHa 060/10HKa 04HOro ABNYKA Ha CTaAil AeKomneHcaLii, Kaninapyu 3a3HatoTb AECTPYKTUBHUX Ne-
peTBOpPEHb, apTePioan 3BUBUCTI, 3 NOPYLLEHOI NPOXiAHICTIO, MPOCBIT iX HePiBHOMIPHWIA. KaninAapHa naHKa BiKOBMX
BiZPOCTKIiB 3a3HAE BMPaXKEHMX HE3BOPOTHIX 3MiH, iIHKOIM criocTepiraeTbea obniTepalis Kaninsapis, aTpodia Kaninap-
HOrO KOMMOHEHTA FeMOMIKPOLMPKYAATOPHOIO Pycna, iHKOAW MOXKHa BiACNiAKYBaTM GparMeHTN OKpeMuUX Kaninapis,
AKi He MOXKYTb BUKOHYBATU CBOIX OCHOBHUX QYHKLiN. XapaKTepHUMM 3MiHaMK 6ynn GopmMyBaHHA MiKpOaHEBPU3IM
KaninApis Ta Wini nona ix 3anycTiHHA. PeTenbHe gocnigKeHHAa KNITMHHUX KOMMOHEHTIB KPOBi NPOAEMOHCTPYBANo
30HM arperauiii epuTpPOLMTIB Ta aaresito. B cyaMHax BiAcNiAKOBYBaIMCb MOOAMHOKI €1eMEHTU KPOBI, Ta CyANHU, Ae
enemeHTn KpoBi Bynu BiACYTHI, NnepMBacKyNApHUIA HabPAK, KPOBOBUAMBM.

Pe3synbtat moppomMeTpUYHOro AOCNIAKEHHA CYAMHHOT 0O0NOHKM OYHOTO AB6AYKa LLypa MOXYTb MOCAYKUTU
bYyHOAAMEHTOM, Ha AKMIA ONNMPATUMYTLCA AOCNIAHUKM Ta NiKapi Npy BUPILLEHHI Npobaem KAiHiYHoT odTanbmonorii Ta
€HAO0KPWHONOTIT, @ TAaKOX Mopdonorn Ans yAOCKOHaNEHHSA i NornbneHHA npobaem, AKi MOXYTb TOPKATUCh JAHOTO
NUTaHHA.

Kntouosi cnoBa: o4He ab6/1yKo, cyanmHHa 060/10HKa, LWyp, AiabeT, reMoMiKpPOLMPKYAATOPHE pyc/o.

MORPHOMETRIC CHARACTERISTICS OF THE STATE OF THE HEMOMICROCIRCULATORY BED OF THE VASCULAR
LAYER OF THE EYEBALL AT 6 WEEKS OF DIABETES MELLITUS (EXPERIMENTAL INVESTIGATION)

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

Abstract. Total spread of diabetes among all segments of the population with the presence of severe complica-
tions, including micro- and macroangiopathies, makes it urgent to search for and develop methods for early diag-
nosis and therapy of patients, based on a comprehensive assessment of changes in the macro- and microstructural
organization of target organ tissues.

In this work revealed morphometrical peculiarities of links hemomicrocirculation stream of the vascular layer
of the eyeball of rat of the streptozotocininduced diabetes during 6 weeks of its occurrence was conducted. The
experimental models were white male “Wistar” rats with streptozotocin-induced diabetes mellitus. The applied
morphometric analysis of the eyeball angioarchitectonics allows evaluating its vascularisation degree — in diabetes
conditions. A regular connection is observed between structural transformations of the vacular bed and morpho-
metric calculations. The decrease, comparing to control — of tightness of exchange vessels net and the increase of
index of trophic tissue activity testify to rarefying of vascular layer of the eyeball in diabetes mellitus conditions.

The vascular layer is in the stage of decompensation after six weeks of the experiment. Capillaries undegro de-
structive changes, arterioles are tortuous, with impaired patency and their lumen is uneven. The capillary bed of the
ciliar processes undergoes pronounced irreversible changes, in some cases there is obliteration of the capillaries,
there is complete atrophy of the capillary component of the hemomicrocirculatory bed, sometimes it is possible to
trace fragments of individual capillaries that cannot perform their basic functions. Microaneurysms of capillaries
are found there, and nearby - areas of capillary desolation. Aggregation of erythrocytes and adhesion are observed
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in the lumen of some vessels. There are vessels with single blood elements, and vessels where blood elements are
absent. Perivascular edema and hemorrhages are observed around blood vessels.

The results of a morphometric study of the choroid of the rat eyeball can serve as a basis for researchers to use
in solving problems in clinical ophthalmology and endocrinology and also morphologists to improve and deepen the
problems that may affect this issue.

Key words: eyeball, vascular layer, rat, diabetes, hemomicrocirculatory bed
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Sherstiuk S. O., Gaft K. L., Panov S. I., Nakonechna S. A., Khramova T. O., Zotova A. B., Sydorenko R. V.

ANALYSIS OF COMPLICATIONS OF ALLOPLASTY FOR ANTERIOR ABDOMINAL WALL
HERNIAS IN ANATOMICAL AND PHYSIOLOGICAL ASPECTS

V. N. Karazin Kharkiv National University, Ministry of Education and Science of Ukraine
(Kharkiv, Ukraine)
s.nakonechna@karazin.ua

This article presents a comparative evaluation of hernia defect repair using a specialized polypropylene mesh
implant, which ensures the elasticity of the abdominal wall and significantly reduces the risk of hernia recurrence
compared to repair using local tissues. The article emphasizes the main principles of anterior abdominal wall her-
nia treatment, including minimal invasiveness, reduction of recurrence risk, patient comfort, and rapid recovery.
Therefore, modern hernia surgery aims to identify the most suitable defect closure techniques for each patient using
minimally invasive laparoscopic methods.

The aim of the study — to analyze the nature and clinical cases of complications following anterior abdominal wall
alloplasty in patients operated on using various techniques, and to determine the long-term outcomes of different
plastic surgery methods for the abdominal wall.

This study includes an analysis of surgical treatment outcomes in patients operated on over a three-year obser-
vation period for various abdominal wall defects. All patients were divided into groups based on age and the type of
rectus diastasis. They underwent allohernioplasty using Inlay or Sublay techniques with mesh placement, or purely
laparoscopic methods.

The study concludes that postoperative complications constitute a complex symptom complex of bodily changes
in operated patients that may pose a threat to health or life. Classical alloplasty techniques enable the elimination
of most abdominal wall defects. The identified early postoperative complications include acute cardiopulmonary
insufficiency, pneumonia, increased intra-abdominal pressure, prolonged mechanical ventilation, and pulmonary
artery thromboembolism.

Alloplasty is the method of choice for surgical treatment of abdominal hernias, due to a significant reduction in
recurrence rates and improved postoperative outcomes in patients with comorbid conditions.

Key words: hernioplasty, anterior abdominal wall hernias, rectus abdominis diastasis, anatomical and physiolog-
ical aspects, videolaparoscopy.

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177) 437
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



