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relief formed by villi and crypts. The villous surface is lined with a simple columnar epithelium containing goblet
cells, columnar epithelial cells with a brush border, columnar epithelial cells without a brush border, and endocrine
cells. The haemomicrocirculatory bed is represented by the capacitive (venules), resistive (arterioles) and exchange
(capillaries) links, which are present in both the submucosa and mucosa. The results obtained indicate that the
morphological organisation of the rat ileum largely corresponds to that of the human ileum, thereby providing
a foundation for further experimental studies and the practical application of findings in the search for effective
approaches to the prevention and treatment of small intestinal diseases in humans. Moreover, the results may serve
as a basis for evaluating morphofunctional changes in the rat ileum under the influence of complex chemical food
additives.

Key words: digestive tract, ileum, intestinal wall, goblet cells, columnar epithelial cells with brush border,
venules, arterioles, capillaries, rats, experimental study.
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ASSESSMENT OF MORPHOMETRIC CHANGES IN THE ANGIOARCHITECTONICS

OF THE TESTIS UNDER EXPERIMENTAL DIABETES MELLITUS
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
irynasavka05@gmail.com

To diagnose complications of diabetes mellitus, it is essential to understand the structural features and blood
supply of the organs affected by diabetes mellitus. The vessels of the haemomicrocirculatory bed play an important
role in immune processes. The frequency of vascular damage (micro- and macroangiopathy) in diabetes mellitus
ranges from 68% to 91%. Peripheral vascular damage in these patients is observed 30 times more often than in
people of the same age without diabetes mellitus. Numerous studies have been devoted to this problem. Domestic
and foreign scientists have studied the mechanism of development of diabetic angiopathies. There are many unre-
solved issues regarding morphological changes in organs and their haemomicrocirculatory bed in diabetes mellitus,
qualitative and quantitative changes in the angioarchitectonics of rat organs in experimental diabetes mellitus, and
the problems of successfully selecting the most effective methods of treating vascular disorders of organs in diabetes
mellitus, which is undoubtedly due to insufficient study of the morphological features of the pathogenesis of micro-
circulatory disorders at different stages of diabetic microangiopathy. The paper presents the results of a study of the
blood vessels of the testicle of a white rat under normal conditions and the blood supply to the rat testicle under
conditions of experimental diabetes mellitus. The testicle of a white rat is supplied with blood by the testicular ar-
tery, which branches off from the abdominal aorta, the seminal duct artery, and the artery of the testicular elevator
muscle. Morphological and morphometric analysis of the angiarchitectonics of the testicle allowed us to assess the
state of its vascularisation in normal conditions and under conditions of streptozotocin-induced diabetes mellitus.
The depth of structural changes in the blood vessels of the testis of white rats with diabetes mellitus correlates with
morphometric indicators.
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Connection of the publication with planned re-
search works.

The article is a part of the SRW “Structural organisa-
tion of human and experimental animal organs in onto-
genesis under physiological conditions and the influence
of external and internal environmental factors”, state
registration number 01250000814.

Introduction.

For the early diagnosis of complications of diabetes
mellitus, which is crucial for successful further treat-
ment of the disease, it is essential to understand the pe-
culiarities of the structure and blood supply of organs in
diabetes mellitus. Damage to the walls of blood vessels
in various organs plays a dominant role in disability in
diabetes mellitus [1]. The vessels of the haemomicrocir-
culatory bed play a significant role in immune processes.
The frequency of vascular damage (micro- and macro-
angiopathy) in diabetes mellitus ranges from 68% to
91%. Peripheral vascular damage is observed 30 times
more often than in people of the same age without di-
abetes mellitus. Numerous studies have been devoted
to this problem. Domestic and foreign scientists have
studied the mechanism of development of diabetic an-
giopathies. There are many unresolved issues regarding
morphological changes in organs and their haemomi-
crocirculatory bed in diabetes mellitus, qualitative and
guantitative changes in the angioarchitectonics of rat
organs in experimental diabetes mellitus, and the prob-
lems of successfully selecting the most effective meth-
ods of treating vascular disorders of organs in diabetes
mellitus, which is undoubtedly due to insufficient study
of the morphological features of the pathogenesis of
microcirculatory disorders at different stages of diabetic
microangiopathy. Quite often, changes occur in the or-
gans of the reproductive system, in particular the male
gonads. However, until recently, the issue of morpholog-
ical changes in the blood vessels of the testicles in diabe-
tes mellitus has remained insufficiently studied.

The aim of study.

To determine characteristics of circulatory bed of the
testis in reproductive-age albino rats in norm, and the
patterns of restructuring during the progression of ex-
perimental diabetes mellitus.

Object and research methods.

The study was conducted on 20 sexually mature
male albino rats aged 4.5-7.5 months, with a body
weight of 130-150 g. Experimental diabetes mellitus was
induced by a single intraperitoneal injection of strepto-
zotocin («Sigma», USA) prepared in a 0.1 M citrate buf-
fer (pH=4.5) at a dose of 7 mg per 100 g of animal body
weight. The development of diabetes was monitored by
measuring blood glucose levels using the glucose oxi-
dase method. The study was performed on animals with
blood glucose levels exceeding 13.4 mmol/L in 2, 4, 6,
and 8 weeks after the onset of the experiment.

For injection of vascular bed of the testis, an aqueous
suspension of casein oil gas black «Tempera» was used.
The morphometric analysis was conducted based on the
following quantitative criteria: microvessel diameter,
packing density of exchange vessels, and tissue trophic
activity index (diffusion radius). The term «exchange
vessels» referred to hemocapillaries.

For statistical analysis of the initial data, mathemat-
ical calculations, their graphical representation, and
analysis results, Excel software from the Microsoft Office

application package was used. To evaluate the results
of the study, the following indicators were determined:
mean value (M); mean square deviation (o sigma); and
absolute error (m). Statistics is the criterion for verifica-
tion.

The experiment was conducted in accordance with
the provisions of the European Convention for the Pro-
tection of Vertebrate Animals used for Experimental and
other Scientific Purposes (Strasbourg, 1986), Council Di-
rective 86/609/EEC (1986), and Ukrainian Law No. 3447-
IV “On the Protection of Animals from Cruel Treatment.
“The materials of the work were reviewed by members
of the Bioethics Committee of the Danylo Halytsky Lviv
National Medical University (Protocol No. 8, dated 18
November 2013).

Research results and their discussion.

After two weeks of streptozotocin-induced diabetes,
the first changes in the angioarchitecture of the testis
become apparent. The arterioles of the testis exhibit an
uneven lumen and a tortuous course [2]. Precapillary ar-
terioles and capillaries are constricted (fig. 1).

The capillary network in the injected preparation of
the rat testis at this stage of the experiment is barely vis-
ible, while the venules are slightly dilated (fig. 2).

Morphometric analysis demonstrates a statistically
significant decrease (p<0.05) in the diameter of the cap-
illaries in the capillary network of the testis compared
to the norm (tables 1, 2). Moreover, there is a signifi-
cant increase (p<0.05) in the trophic activity index (dif-
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Figure 1 — Blood vessels of the testis of an albino rat after 2 weeks of
streptozotocin-induced diabetes mellitus. Migrograph. Injection of
vessels. Magnification: lens x20, eye-piece x8. Designations: 1 — arteri-
ole, 2 - longitudinal capillary, 3 — transverse capillary.

Figure 2 — Capillary network of the testis of albino rat after 2 weeks
of experimental diabetes mellitus. Migrograph. Injection of vessels.
Magnification: lens x10, eye-piece x8. Designations: 1 — capillary
network, 2 — venule.
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fusion radius) of the testis (table 3). Packing density of
exchange vessels in the testis, and other morphometric
indicators remain unchanged at this stage of the exper-
iment (p>0.05).

Over the course of the experiment, the average
difference in the diameter of the transverse capillaries

Table 1 — Diameter of transverse capillaries
in the convoluted seminiferous tubules over
the course of the experiment (um)

M+m p
Norm 7.01+0.04*
Control 7.01+0.04°
After 2 weeks 6.29+0.04%°" *p<0.001;
After 4 weeks 6.95+0.05"4 "p<0.001;
After 6 weeks 7.40+0.03%4 *emd H<0.001;
After 8 weeks 7.47+0.06%4 *emkH<0.001;

Notes: * — between norm and weeks of the experiment, ®— between

control and weeks of the experiment, ® — between the second week

and 4™, 6, 8t weeks of the experiment, 4 — between the fourth and

6", 8" weeks of the experiment.

Table 2 — Diameter of longitudinal capillaries in the

convoluted seminiferous tubules over the course of
the experiment (um)

M+m p
Norm 8.48+0.19*
Control 8.07+0.37°
After 2 weeks 7.07+0.12%°= *p<0.001; *p<0.05
After 4 weeks 7.10+0.114 *p<0.001; °p<0.05
After 6 weeks 9.34+0.04**4° | *"4p<0.001; *p<0.01
After 8 weeks 9.93+0.03%*4 *emdopH<0.001;

Notes: * — between norm and weeks of the experiment, *— between
control and weeks of the experiment, ®*— between the second week
and 4™, 6t 8" weeks of the experiment, 4 — between the fourth and
6, 8" weeks of the experiment, “— between the sixth and eighth
weeks of the experiment.

Table 3 — Changes in the trophic activity index
(diffusion radius) of the testis over the course
of the experiment (um)

Mim p
Norm 60.30+0.26*
Control 60.40+0.19°
After 2 weeks 80.54+0.13%°= *p<0.001
After 4 weeks 72.06+0.63"4 **#p<0.001;
After 6 weeks 75.96+0.64*4A0 *emk H<0.001;
After 8 weeks 84.40+1.50%"4  |**455H<0.001; "p<0.05

Notes: * — between norm and weeks of the experiment, *— between
control and weeks of the experiment, ®— between the second week
and 4%, 6', 8" weeks of the experiment, 4 — between the fourth and
6, 8" weeks of the experiment, ©“— between the sixth and eighth
weeks of the experiment.

Table 4 — Changes in the diameter of venules of
the testis of an albino rat over the course of the
experiment (um)

Mim p
Norm 30.28+0.14*
Control 30.38+0.12°
After 2 weeks 30.40+0.12%" p<0.001;
After 4 weeks 31.30+0.074 **p<0.001; °p<0.01
After 6 weeks 31.84+0.08%4 *ude5H<0.001;
After 8 weeks 31.92+0.04*4 *enkH<0.001;

Notes: * — between norm and weeks of the experiment, *— between
control and weeks of the experiment, * — between the second week
and 4™, 6%, 8" weeks of the experiment, 4 — between the fourth and
6, 8" weeks of the experiment.

of the convoluted seminiferous tubules of the testis in
norm, control, and after 2, 6, and 8 weeks of streptozo-
tocin-induced diabetes mellitus is statistically significant
(p<0.001). The difference in the mean diameters of the
transverse capillaries of the convoluted seminiferous tu-
bules of the testis after 6 and 8 weeks of the experiment
is not statistically significant (p>0.05).

A statistically significant correlation was established
between the control and changes in the diameters of
transverse capillaries after 2 weeks, between changes
in the diameters of transverse capillaries after 2 and
8 weeks, as well as after 4 and 6 weeks (p<0.05). The
difference between the mean values of the diameter of
longitudinal capillaries of the convoluted seminiferous
tubules of the testis in albino rats in norm, control, and
after 2, 4, 6, and 8 weeks of streptozotocin-induced dia-
betes was statistically significant (p<0.001). A correlation
dependence (p<0.05) was observed between changes
in the diameter of longitudinal capillaries after 2 and 6
weeks.

The difference in mean values of the trophic activity
index of the testis of an albino rat between norm and
control is not statistically significant (p>0.05). Howev-
er, the difference in mean values of the trophic activity
index (diffusion radius) of the testis of an albino rat in
norm, control, and after 2, 4, 6, and 8 weeks of the ex-
periment is significant (p<0.001). The correlation coeffi-
cient is significant only between the norm and changes
in the trophic activity index of the testis after 6 weeks of
diabetes progression (p<0.05). The difference between
changes after 2 and 8 weeks is significant (p<0.05). The
difference in mean values of the trophic activity index
(diffusion radius) of the testis between 2 and 4 weeks, 4
and 6 weeks, 4 and 8 weeks, and 6 and 8 weeks is sub-
stantial (p<0.001). Correlation is observed only between
changes after 4 and 8 weeks (p<0.01).

After 4 weeks of experimental streptozotocin-in-
duced diabetes, the testicular specimens of a rat with
injected vascular networks revealed signs of destruc-
turization of angiographic relief of the testis. Orderly
arrangement of the hemomicrocirculatory bed compo-
nents is disrupted [3].

The capillary component of the hemomicrocircula-
tory bed is partially destroyed, while the arterioles and
venules are dilated. Mean diameter of venules increases
to 31.30+0.07 um [4]. The dynamics of changes in the
diameter of venules of the convoluted seminiferous tu-
bules of the albino rat testis over 8 weeks of experimen-
tal diabetes are presented in table 4. The difference in
the mean diameter of venules of the testis between the
norm, control, and after 2 weeks of the experiment is not
statistically significant (p>0.05). However, the difference
became significant (p<0.001) after 4, 6, and 8 weeks of
the experiment. A significant correlation (p<0.05) is ob-
served between the norm and change in the diameter of
venule after 2 weeks of the experiment. A significant dif-
ference in the mean diameter of venules is observed be-
tween the following time points: 2 and 4 weeks, 2 and 6
weeks, 2 and 8 weeks, 4 and 6 weeks, and 4 and 8 weeks.
However, a significant correlation (p<0.05) is found be-
tween the control and changes after 2 weeks, as well as
between the control and changes after 8 weeks. The dif-
ference in the mean diameter of venules between weeks
6 and 8 is not statistically significant, and no correlation
is observed (p>0.05).
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Figure 3 — Dilated and tortuous arterioles of the testis of an albino
rat after 6 weeks of streptozotocin-induced diabetes mellitus.
Migrograph. Injection of vessels.

Maghnification: lens x 20, eye-piece x8.

After 6 weeks of the experiment, further restructur-
ing of all components of the hemomicrocirculatory bed
occurs [5]. In the testis, arterioles and venules become
dilated and tortuous (fig. 3).

Arteriolo-arteriolar and arteriolo-venular anasto-
moses also expand. The preserved capillaries are dilat-
ed [6]. At this stage of the experiment, the diameter of
the arterioles is 30.02+0.09 um, longitudinal capillaries
9.3440.04 um, transverse capillaries 7.40+0.03 um, and
venules 31.84+0.08 um.

The difference in the mean diameters of arterioles
in norm, control, and after 4, 6, and 8 weeks of the pro-
gression of streptozotocin-induced diabetes is signif-

Table 5 — Changes in the diameter of arterioles of
the testis of an albino rat over the course of the
experiment (um)

Figure 4 — Capillary network of the testis of an albino rat after 8 weeks
of the experimental streptozotocin-induced diabetes mellitus.
Migrograph. Injection of vessels. Magnification: lens x20, eye-piece x8.

with a significant increase (p<0.05) in the trophic activity
of the testis to 84.40+1.50 um compared to the norm,
indicates a significant thinning of the capillary network
of the testis under conditions of experimental diabetes
mellitus, leading to a severe disturbance of its blood
supply [9]. The dynamics of changes in the packing den-
sity of capillary of the testis are presented in table 6.
Assessing the packing density of capillary of the
testis over time, we observe an insignificant difference
(p>0.05) in the mean values of this parameter between
the control and after 2 weeks of experimental diabetes
progression. It was established that there is a signifi-
cant (p<0.05) linear correlation between the norm and

Table 6 — Changes in the packing density of capillary
of the testis of an albino rat over the course of the
experiment (um)

Mzm p Mim P
Norm 27.34+0.41* Norm 20.20+1.86
Control 27.76x0.44° Control 21.80+1.28°
After 2 weeks 26.28+0.08%" *p<0.05; °p<0.01 After 2 weeks 20.80+0.50"
After 4 weeks 27.84+0.09"4 "p<0.001; After 4 weeks 17.004+0.71 p<0.05
After 6 weeks 30.02+0.09%°A° *end H<0.001; After 6 weeks 15.00+1.48° "p<0.05; p<0.01
After 8 weeks 30.56+0.13*4° | **=45<0.001; °p<0.01 After 8 weeks 13.80+0.97° *p<0.05

Notes: * — between norm and weeks of the experiment, *— between
control and weeks of the experiment, *— between the second week
and 4, 6%, 8" weeks of the experiment, 4 — between the fourth and
6t 8" weeks of the experiment, ®— between the sixth and eighth
weeks of the experiment.

icant (p<0.001). The difference in the mean diameters
of arterioles of the testis at comparison of the material
under study after 6 and 8 weeks of the experiment is
also significant [7]. Furthermore, there is a significant
correlation between the changes observed after 6 and 8
weeks (p<0.05) (table 5).

After 8 weeks of progression of streptozotocin-in-
duced diabetes mellitus, destructive changes are ob-
served in all components of the hemomicrocirculatory
bed of the testis (fig. 4).

The diameter of the preserved longitudinal capillar-
ies is 9.93+0.03 um and that of the transverse capillaries
is 7.47+0.06 pm. The arterioles are dilated, with a diam-
eter of 30.56+0.13 um, and are tortuous. The venules
are also dilated, with a diameter of 31.92+0.04 pm. A
significant decrease (p<0.05) in the packing density of
the exchange vessels in the testis to 13.80£0.97, along

Notes: * — between norm and weeks of the experiment, *— between
control and weeks of the experiment, *— between the second week
and 4, 6%, 8" weeks of the experiment, 4 — between the fourth and
6t 8" weeks of the experiment, “— between the sixth and eighth
weeks of the experiment.

changes in the packing density of capillary after 4 weeks
of the experiment [10]. There is a significant difference
in the mean values of the packing density of capillary
between control and the changes observed after 4 and 6
weeks of the experiment (p<0.01). Correlation between
these parameters is not statistically significant. Change
in mean values between 2 and 4 weeks, as well as be-
tween 2 and 6 weeks, is significant (p<0.05). A significant
correlation is observed between changes after 4 and 8
weeks and after 6 and 8 weeks.

Conclusions.

1. The first changes in the blood vessels of the rat
testis were detected after 2 weeks of streptozotocin-in-
duced diabetes mellitus. The testicular arterioles exhib-
ited an uneven lumen and are tortuous. A significant
decrease (p<0.05) in the diameter of the capillary of
testicular capillary network was observed compared to
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the norm, while the trophic activity index of the testis
significantly increased (p<0.05).

2. After 4 weeks of progression of the experimental
diabetes mellitus, the specimens of testis of a rat with
injected vascular bed showed signs of destructuring of
the angiographic relief of the testis. Clear arrangement
of the microcirculatory bed components is lost.

3. After 6 weeks of the experiment, further restruc-
turing of all components of the microcirculatory bed
occurs. The testicular blood vessels are dilated, and the
arterioles become tortuous. The arteriolo-arteriolar and
arteriolo-venular anastomoses also expand. The pre-
served capillaries are dilated.

4. A significant decrease (p<0.05) in the packing den-
sity of the exchange vessels in the testis to 13.80+0.97,
along with a significant increase (p<0.05) in the diffusion
radius (trophic activity index) of the testis to 84.40+1.50

DOI 10.29254/2077-4214-2025-3-178-410-419
YOK 616.37-002-036.11-085.032.13
Caeka l. I., Mokomuano I1. b.

pm compared to the norm after 8 weeks of the experi-
ment, indicates a significant thinning of the capillary net-
work of the testis under conditions of streptozotocin-in-
duced diabetes mellitus, leading to a severe disturbance
of its blood supply.

5. A correlation between the depth of structural
transformations in the components of the testicular he-
momicrocirculatory bed of a rat in diabetes mellitus and
their morphometric parameters has been established.

Prospects for further research.

The results of morphometric analysis of testicular
angiomorphology in experimental diabetes mellitus will
contribute to a deeper understanding of the pathogen-
esis of diabetic angiopathies in the reproductive system
and the search for new approaches to the prevention
and treatment of complications of diabetes mellitus.

OUIHKA MOP®OMETPUYHUX 3MIH AHTIOAPXITEKTOHIKU AEYKA 3A YMOB
EKCNEPUMEHTA/IbHOIO LYKPOBOIO AIABETY

JIbBiBCbKMIA HaLiOHaNbHUITI MeAUYHUIA yHiBepcuTeT imeHi [laHuna NaauubKoro (m. /lbeiB, YKpaiHa)
irynasavka05@gmail.com

[nsdiaeHoCMUKU ycKnadHeHb UyKkposo2o diabemy, 8axs1U80 po3ymMimuocobaugocmibydosuikpo8onocma4aHHs
opeaHis npu uykposomy diabemi. CyoOuHU 2eMOMIKPOUUPKYAAMOPHO20 Pycaa 8idieparome 8axcaU8Y POsb 8 iIMyHHUX
npouecax. Yacmoma ypaxceHb cyOuH (Mikpo-, makpoaHaionamili) npu uykposomy Oiabemi cknadae 68-91%.
YpaxceHHs nepugpepiliHux cyOuH y 0aHux xeopux crnocmepieaemoca y 30 pasie yacmiwe, Hix y ocib aHan02iYHo20
8iky 6e3 uyKkposoz2o diabemy. YucneHHi npaui npucesyeHi sus4eHHKO OaHoi npobaemu. MexaHiam po3sumKy
diabemuyHux aHzionamili docnidxcyeanu eimyusHaHi ma 3apybixcHi HayKkoasuyi. IcHye 6aeamo HegupilueHUX MUMaHb
w000 MopEhoso2iYHUX 3MIH OP2aHi8 ma iXHb020 2eMOMIKPOUUPKYAAMOPHO20 Pycsd 3a YMO8 UyKposoz2o diabemy,
AKICHO-KIiNbKICHUX 3MiH aH2ioapXximeKmOoHIKU op2aHie wypa npu eKkcrepumeHmasnsHil gpopmi yykposozo diabemy,
npobaem ycniwHo2o subopy HaliedheKmusHiwWux Mmemodis NiKy8aHHA CyOUHHUX MOPYWeHb OP2aHI8 Npu UyKposomy
diabemi, w0 b6e3nepeyHo 3yMOB/AEHO HeOOCMAMHIM BUBYEHHAM MOpPEOso2iYHUX ocobausocmeli namozeHesy
MIKPOUUPKYAAMOPHUX MOpyweHb Ha pi3Hux cmadiax OdiabemuyHoi mikpoaHaionamii. ¥ pobomi HaseoeHi
pe3ynbmamu 00Cai0HeHHA AAHOK KPOBOHOCHO20 PyCc/a AEYKA 6ino2o Wwypa 8 HOPMi ma WAAXU KPO8ONOCMA4aHHSA
AEYKA Wypa 30 YMO8 eKCnepumMeHmasnbHo20 uykposozo diabemy. Aeuko 6ino2o wypa Kposonocmayaemocs
AIEYKOBOIO apmepi€to, AKa 8i02anyHYEMbCA 8i0 YepesHOl YacMuHU aopmu, apmepieto CiMm’a8UHOCHOT MPOMOKU ma
apmepieto m’a3a niditimaya Aaeyka. MopgponoziyHuli ma mopgomempuyHUl aHAAI3 aH2I0aPXIMEeKMOHIKU AEYKA
00380/1U8 OyiHUMU cMaH [i020 8ACKYAAPU3AYii 8 HOPMI Ma 3a yMO8 CMpPenmo30mMoyuHiHOYKOBAHO20 UyKpP0oB8o2o
diabemy. [MubUHa cMpPyKMypHUX 3MiH /IOHOK KPOBOHOCHO20 pycaa A€YKa 6inoz2o wypa npu uykposomy diabemi
KOpEentoe 3 MOpehomMmempuUYHUMU MOKA3HUKAMU.

Knro4oei cnoea: ae4ko, yykposuli diabem, KpoBOHOCHe pycro.

38’A30K nyb6aiKauii 3 n1aHOBMMM HayKOBO-AOCAIA-
HUMMK poboTamu.

CtaTTs € ¢$parmeHTOM HayKOBO-AOCNiIAHOI poboTn
«CTPYKTYpHA OpraHisauia opraHis NI04ANHU Ta eKcnepu-
MEHTA/IbHUX TBAapMH B OHTOreHesi 3a ymoB isionoriy-
HOi HOPMM Ta BMNMBY YMHHWKIB 30BHILUHBLOTO Ta BHY-
TPIWHbOro cepenoBULLY, HOMEpP AepXaBHOI peecTpauii
01250000814.

Bcryn.

OnAa paHHbOI AiarHOCTMKM YCKNaAHEHb LlyKPOBOro
Aiaberty, WO € 3aM0OpyKoto ycnixy A4 NoAanbLioro Niky-
BaHHA 3aXBOPHOBAHHA, BaX/IMBO PO3YMiTU 0COHAMBOCTI
6y40BM | KPOBOMOCTAYaHHA OpraHis Npwu LyKpPOBOMY Ai-
abeTi. [lomiHytouy posb B iHBaniaM3aLii npu LyKpoBomMmy
Aiaberi Bigirpae ypaxKeHHs CTIHKM CyANH Pi3HMX OpraHiB
[1]. CyamHn reMomiKpOLMPKYNATOPHOIO pycna Bigirpa-

I0Tb 3HAYHY POJIb B IMYHHUX Npouecax. YacToTa yparkeHb
cyauH (MiKpo-, MaKpoaHrionartiit) npu LyKpoBomy Aia-
6eTi cknagae 68-91%. YpaxkeHHa nepudepiiHmMx cyauH
cnoctepiraetbea y 30 pasiB yacTille, HiX y ocib aHano-
riyHoro BiKy 6e3 uykpoBoro aiabety. YucneHHi npaui
npucBAYeHi BUBYEHHIO AaHOi npobiemun. MexaHiam pos-
BUTKY AiabeTUYHMX aHrionaTiit 4ocnigKyBann BiTYN3HA-
Hi Ta 3apybixHi HayKoBLi. IcHye 6araTto HeBMpiWEHNX
NUTaHb WOA0 MOPGONOriYHUX 3MiH OpraHiB Ta IXHbOrO
reMOMIiKPOLMPKYNATOPHOrO pycsia 38 YMOB LyKPOBOTO
AiabeTy, AKICHO-KINbKICHMX 3MiH aHri0apXiTEKTOHIKMN op-
raHiB Lypa Npy eKcnepumeHTanbHiIn GopMmi LlyKpoBOro
AOiabety, npobnem ycniwHoro Bubopy HalledeKTUBHI-
WMX METOAIB NiKYBaHHA CYAUHHMX MOPYLUEHb OpPraHiB
npv uykposomy paiaberti, Wwo 6e3nepeyHo 3ymMoOBIEHO
HeLOCTaTHIM BUBYEHHAM MopdonoriyHmx ocobamsoc-
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TeW naToreHesy MiKPOLMPKYNATOPHUX NOPYLUEHb Ha Pi3-
HUX CTagiax AiabeTnyHoi mikpoaHrionarii. [locuTb YacTo
3MiHM BUHMKAIOTb Y OpraHax CrtaTteBoi CMCTEMMU, 30Kpe-
Ma YOJIOBiYMX CTaTeBUX 3ano3ax. [1poTe, 4O OCTaHHbLO-
ro Yyacy HeOCTaTHbO BMBYEHUM 3a/IMLLAETLCA NUTAHHA
MOPHONOTiYHUX 3MiH KPOBOHOCHWUX CYAMH fEYKA NpU
LyKpoBoMy AiaberTi.

MerTta gocnigeHHs.

BcTtaHOBMTM  0COBAMBOCTI  KPOBOHOCHOTO  pycna
Aeyka 6inoro wypa penpoAyKTMBHOrO BiKy B HOPMIi Ta
3aKOHOMipHOCTI nepebynoBu B AnMHamiLi nepebiry ekc-
nepMMeHTaIbHOIOo LlYKpOBOro Aiabery.

O6’eKT i meTOaM AOCNiAXKEHHA.

JocnigrkeHHsa nposeaeHo Ha 20 cTaTeBO3pinnx 6inmx
Lypax-camuygax, sikom 4,5-7,5 micauis i macoto Tina 130-
150 r. EKcnepuMmeHTaibHUI LyKpoBuii aiabeT moaento-
Ba/M OAHOPA30BUM BHYTPILUIHBOOYEPEBUHHUM BBeAEH-
HAM cTpenTo30ToumHy («Sigma» CLUA), npurotoBaHomy Ha
0,1 M umntpaTtHOoMy Bydepi, pH =4,5, i3 po3paxyHKy 7 mr
Ha 100 r. macu Tina TBapMHU. PO3BUTOK LIYKPOBOrO Ai-
abeTy KOHTpoNtoBaAM 33 36iNblIEHHAM PiBHA [1OKO3M
B KPOBI, AKWI BUMiptOBaNN FIOKO300KCUAA3HUM METO-
aom. [locnigKeHHA NPOBOAMIM Ha TBAapMHAX 3 PiBHEM
r0KO3M noHag, 13,4 mmosnb/n Yepes 2, 4, 6, 8 TUXKHIB
nicnA NoYaTKy eKCnepumeHTy.

Ons iH'ekujii cyAMHHOro pycna sieyka BMKOPUCTOBY-
Ba/IM BOAHY CYCMeHsito Ka3eiHOBOI 0M1ilHOI ra30BOl caxi
«Temnepa». Ona nposegeHHA MOPPOMETPUYHOIO aHa-
Ni3y BMKOPMCTOBYBANM HACTYMHI KiNbKiCHI KpuTtepii: gi-
aMeTp MIKpOCyAUH, ryCTUHA (LLiNbHICTb) NakyBaHHA 06-
MIHHUWX CYAMH, NOKa3HMK TPOdiYHOI aKTUBHOCTI TKAHMHM
(paaiyc andysii). TepmiHoM «0BMiHHI CyaAMHMU» NO3HaYa-
NIV remoKaninapu.

[Ona cTaTUCTMYHOrO aHanisy BUXiAHUX OAHUX, maTe-
MaTUYHUX PO3pPaxyHKiB, iX rpadiyHOro npeacTaBAeHHA
Ta pe3ynbTaTiB aHaNi3y BUKOPUCTAHO NporpamHe 3abes-
neyeHHs Excel 3 nakeTty npuknagHux nporpam Microsoft
Office. [ns OUiHKM pe3ynbTaTiB AOCAIAKEHb BU3HAYaNN
HaCTYNHi NOKa3HWKKU:cepeaHE 3HaYeHHA (M); cepeHbo-
KBaZpaTuyHe BiaxuneHHa (o sigma); abcontoTHy Noxm6-
Ky (m). KpuTepiem nepeBipKku € cTaTUCTUKA.

EKcnepuMeHT npoBeaeHui y BignoBigHOCTI 3 noso-
KEeHHAM EBpPOMencbKoi KOHBEHLIT WoA0 3aXUCTy Xpe-
6eTHUX TBApPWH, AKUX BUKOPUCTOBYIOTb B EKCMEepUMEH-
TaNbHUX Ta iHWKWX HayKoBuX winsax (CTpacbypr, 1986),
Oupektnsn Paam €sponu 86/609/EEC (1986), 3aKoHy
YKpaiHn Ne 3447-1V «[po 3axMCT TBApPUH Bif *KOPCTO-
KOro MOBOAMKEHHA». Martepiann poboTM PO3rAsHYTO
yneHamm Komicii 3 NnuTaHb 6ioeTUKN JIbBIBCbKOro Hali-
OHA/NbHOIO MeANYHOro yHiBepcuTeTy imeHi JaHuna la-
nvubKoro (npotokon Ne 8, Big 18 nmuctonaga 2013 poky).

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

Yepes 2 TUKHI nepebiry cTpenTo30TOUMHIHAYKOBa-
HOTO LYKpOBOro AiabeTy nNpoABAAOTbCA MepLli 3MiHK
QHTI0APXITEKTOHIKM AEYKA. APTepionn f€4Ka MatoTb He-
piBHOMIpHMIA NPOCBIT, 3BUBUCTI [2]. MNpeKaninapHi apTe-
pionu i Kaninsapu cnasmoBsaHi (puc. 1).

KaninapHa ciTka Ha iH’€eKoBaHOMYy npenapaTi Aeyka
Lypa LbOro nepiofy eKCnepumeHTy sefb NOMiTHa, Be-
HY/WN AeLo po3lmpeHi (puc. 2).

Mpu mopdomMeTpUYHOMY AOC/IAMKEHHI crocTepi-
raeTbCA CTATUCTUYHO BiporigHe 3meHweHHA (p<0,05)
Yy MOPIBHAHHI 3 HOPMOLO, AiameTpa KaninApis Kaninap-
HOI CiTKM fieuKka (Tabn. 1, 2), BiporiaHo 36inblyeTbeA
(p<0,05) nokasHMK TpoodiYHOI aKTMBHOCTI (pagiyc Au-

oysii) Aeyka (Tabn. 3), WinbHiCTb NaKyBaHHA 0BMIHHUX
CYAMH fAeUKa Ta iHWKUX MOPOOMETPUYHUX MOKA3HUKIB B
Lel TepMiH eKCcnepumeHTy He 3miHeHa (p>0,05).

Y auHamiui nepebiry eKcnepumeHTy cepeaHs pisHu-
uA giameTtpa rnonepevyHUx Kaninapis 3BUBUCTUX Cim’'s-
HUX TPYBOUOK AEYKA B HOPMi, KOHTpOAi Ta Yepes3 2,6i8
TUKHIB nepebiry cTpenTo30TOUMHIHAYKOBAHOTO LyKpO-
Boro aiaberty € BiporiaHoto (p<0,001). PisHULA cepeaHix
NOKa3HMKIB AiameTpa NonepeyHMx Kaninapis 3BMBUCTUX
cim’AHNX TPyOOUOK AEYKa 4Yepes 6 i 8 TUMKHIB eKcnepu-
MEHTY € He BiporigHoto (p>0,05).

BcTaHOBNEHO BipOrigHY KOpenauito MiX KOHTpoaem
i 3MiHaMKn giameTpis nonepeyvyHux Kaninapis yepes 2
TUXKHI, MiXK 3MiHAMW giameTpiB nonepeyHmx Kaninapis
yepes 2 i 8 TUKHIB, a TaKOX Yepes 4 i 6 TKHIB (p<0,05).
PisHMuA mix cepefgHiMM NOKa3HMKamMu AiameTpa nos-
OOBXKHIX Kaninapis 3BMBUCTUX CiM'AHUX TPYOOUOK siEUKa
6inoro Lypa B HOpMi, KOHTpoi Tayepes 2, 4, 6 i 8 TUXKHIB
nepebiry cTPenTo30TOLMHIHAYKOBAHOIO LyKPOBOTO Aia-
6eTy € BiporigHoto (p<0,001). KopensuiitHa 3aneKHicTb
(p<0,05) cnocTepiraeTbca MixK 3MiHaMM NOKa3HUKIB Aia-
MEeTPiB NO340BXKHIX Kaninapis yepes 2 Ta 6 TUXKHIB.

PisHMUA cepefHiX 3HayeHb MNOKa3HWKa TPOdiYHOI
AKTMBHOCTI A€YKa 6iNOro LWypa B HOPMi Ta KOHTPOAI He
BiporigHa (p>0,05). PisHMuA cepeaHix 3HaYeHb NOKa3HU-
KiB TPO®iYHOT aKTMBHOCTI (pagiyca andysii) saeuka binoro
Lypa B HOpMi, KOHTpOAI Ta Yepes 2, 4, 6 i 8 TKHIB ne-
pebiry ekcnepumeHTy € cyTTeBOLO (p<0,001). KoediuieHT
Kopenau,ii € BiporigHMm nuLLe mixk HOpMOK Ta 3MiHAMM

W/, )'“' - 5 d

PucyHoK 1 — KpoBOHOCHI cyanHM AieuKa 6inoro wypa yepes 2 TUXKHI
nepebiry cTpenTo30TOLMHIHAYKOBAHOIO LlyKpoBoro aiabery. Mikpo-
doro. IH eKLia cyauH. 36inblieHHA: 06. x20, oK. x8. Mo3HayeHHA: 1 —

apTepiona, 2 — NO3A0BXKHIW Kaninap, 3 — nonepeyHunii Kaninap.

PucyHoK 2 — KaninapHa citka sieuka 6inoro wypa uepes 2 TMKHi
nepebiry ekcnepumeHTanbHoOro LyKposoro giabery. Mikpodoro.
IH’eKuin cyamnH. 36inblieHHA: 06. x10, oK. x8.
Mo3HaueHHA: 1 — KaninApHa ciTka, 2 — BeHyna.
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Tabnuusa 1 — [iiameTp nonepeyHUx Kaninsapis
3BUBUCTUX CiM’AHUX TPYBOUOK B ANHaMILi nepebiry
ekcnepumeHTy (MKm)

M+m p
Hopma 7.01+0.04*
KoHTponb 7.01+0.04°
Yepes 2 TUKHI 6.29+0.04%*°" **p<0.001;
Yepes 4 TVXKHI 6.95+0.05"4 "p<0.001;
Yepes 6 TUNKHIB 7.40£0.03%4 *emkH<0.001;
Yepes 8 TUKHIB 7.47£0.06*4 *emk H<0.001;

MPUMITKKU: * — MiXK HOPMOIO | TUSKHAMM EKCMEPUMEHTY, ® — MiX KOHTP-
OfleM | TXKHAMMU eKCNepUMEHTY, ™ — MiXK Apyrum TUKHeM i 4, 6, 8-m
TUXKHAMM €KCNePUMEHTY, & — Misk 4eTBEPTUM i 6, 8-M TVIKHAMM eKc-
nepumeHTy.
Tabnuua 2 — fliameTp No340BXKHiX Kaninapis 3su-
BUCTUX CiM’AHUX TPYBOUOK B auUHamiLi nepebiry
eKcnepumeHTy (MKm)

M+m p
Hopma 8.48+0.19*
KoHTponb 8.07+0.37°
Yepes 2 TUKHI 7.07+0.12%" *p<0.001; *p<0.05

7.10+0.114 *p<0.001; °p<0.05
Yepes 6 TUXKHIB 9.34+0.04*°A° *=49<0.001; °p<0.01
Yepes 8 TUKHIB 9.93+0.03%4 *emAopH<0.001;
MPUMITKK: * — MiXK HOPMOIO | TUNKHAMM EKCNEPUMEHTY, *— MiXK KOHTP-
ONEM i TUKHAMM EKCNEPUMEHTY, ™ — MiXK APYrUM TUXKHEM i 4, 6, 8-m
TUKHAMM EKCEPUMEHTY, 4 — MiX YeTBepTUM i 6, 8-M TUKHAMM eKcne-
PUMEHTY, “— MiXK LLOCTUM | BOCBMUM TUKHAMM EKCNEPUMEHTY.

Yepes 4 TUKHI

Tabauusa 3 — 3miHM NOKa3HUKa TPOGiYHOT aKTUB-
HocTi (paaiyca gudysii) aeuka B guHamiui nepebiry
eKkcnepumeHTy (MKm)

Mim p
Hopma 60.30+0.26*
KoHTponb 60.40£0.19°
Yepes 2 TUKHI 80.54+0.13%" *p<0.001
Yepes 4 TUXKHI 72.06+0.63"4 **=pn<0.001;

Yepes 6 TUXKHIB 75.96+0.64*"A° *emk H<0.001;

Yepes 8 TUKHIB 84.40+1.50%"4  [**455H<0.001; "p<0.05

NPUMITKKU: * — MiXK HOPMOIO | TUSKHAMM EKCNEPUMEHTY, * — MiXK KOHTP-
ONem i TUXHAMU eKCnepuMeHTY, ™ — MiXX ApYyrum TvxKHem i 4, 6, 8-m
TUKHAMM EKCNIEPUMEHTY, 4 — MiXK YeTBEPTUM i 6, 8-M TUKHAMM eKcne-
PUMEHTY, 7= Mi¥K LLOCTUM | BOCBMUM TUXHAMU EKCNIEPUMEHTY.

Tabnuusa 4 — 3miHu aiameTpa BeHyn A€4Ka 6inoro
Lypa B AUHaMiLi nepebiry ekcnepumeHTy (MKm)

Mtm p
Hopma 30.28+0.14*
KoHTposb 30.38+0.12°
Yepes 2 TUXKHI 30.40£0.12%* p<0.001;
Yepes 4 TUKHI 31.30+0.074 *1p<0.001; °p<0.01
Yepes 6 TUNKHIB 31.84+0.08*4 *mhe5H<0.001;
Yepes 8 TMXKHIB 31.9240.04%4 *emkH<0.001;

MPUMITKKU: ¥ — Mi>K HOPMOIO | TUSKHAMM EKCMEPUMEHTY, ® — MiX KOHTP-
ONem i TUKHAMU EeKCNEPUMEHTY, ™ — MiX ApYyrum TuxKHeMm i 4, 6, 8-m
TUXKHAMM EKCNEPUMEHTY, 4 — MisK YeTBEPTUM i 6, 8-M TUXHAMM eKc-
nepumeHTy.

NOKa3sHMKa TPOIYHOT aKTUBHOCTI SIEYKA Yepe3 6 TUXKHIB
nepebiry uykposoro Agiabety (p<0,05). Mix 3miHamu
yepes 2 i 8 TMXKHIB pi3HUUA € icToTHOW (p<0,05). Mix
NOKasHMKammn 24,416,418, 6i 8 TMKHIB Pi3HNULA MiXK
cepegHiMM 3HAYEHHAMM MOKa3HMKA TPOQIYHOI aKTUB-
HocTi (paajyca gnaoysii) seuka € 3HauyHot (p<0,001). Ko-
penauia cnocTepiraeTbca Ane MixK 3miHamm yepes 4i 8
TUXHIB (p<0,01).

Yepes 4 TUKHI nepebiry ekcnepMmeHTasIbHOTO Ly-
KpoBoro AiabeTy Ha npenapaTtax f€YKa Lypa 3 iH eKo-
BaHWM CYAMHHUM PYC/IOM BUABNEHO ABULLA AECTPYKTY-
pu3auii aHriorpadivyHoro penbedy Aeyka. MNopywyetbea
BMOPALKOBAHICTb PO3TaLLyBaHHA JJTaHOK reMOMiKpoLump-
KynsTopHoro pycna [3].

KaninApHa naHKa reMOMIKPOLUPKYIATOPHOro pycaa
YaCTKOBO 3pyiiHOBaHa. ApTepionin i BEHY/M pPO3LWMNPEHI.
CepepaHint giameTp BeHyn 36inbwyetbea go 31,30+0,07
MKM [4]. [MHamika 3MmiH pgiameTpa BeHyn 3BUBUCTUX
cim’aHNX TPYBOYOK AeUKa 6inoro Lypa BNpoaoBK 8 TUK-
HiB Nepebiry eKcnepuMeHTaIbHOro LyKpoBoro aiabety
HaBegeHa B Tabauui 4. PisHMUA cepefHiX NOKa3HMKIB
AiameTpa BeHy/N A€YKA B HOPMIi, KOHTPOAi Ta yepes 2
TUXKHI eKcnepuMeHTy € HegocToBipHoto (p>0,05). PisHK-
LA cepenHix NOKA3HMKIB AiameTpa BEHY/ AEYKA B HOPMI,
KOHTpONi Ta yepes3 4, 6 i 8 TMXKHIB eKCNepuMmeHTy € Bi-
porigHoto (p<0,001). Mix Hopmoto Ta 3MiHO AiameTpa
BEHYN Yepes3 2 TUXKHI eKCnepuMMeHTy € BiporigHa Kope-
nauis (p<0,05). Mix nokasHMKamu yepes 2 Ta 4, yepes
2 Ta 6, yepes 2 Ta 8, yepes 4 Ta 6, yepes 4 1a 8 pi3HU-
LA cepefHiX MOKA3HMKIB AiameTpiB BEHYN € CYTTEBOLO.
OpaHak BiporigHa Kopenauia (p<0,05) crnocTepiraeTben
MiXX KOHTPOJIEM | 3MiHAMUM Yepe3 2 TUNKHI, Ta KOHTpoJIEM
i 3MiHamM Yepes 8 TUKHIB. MiXK NOKa3HMKaMM 6 i 8 TUXK-
HiB Pi3HULA cepegHiX 3HAYeHb AiamMeTpa BEHYN AEYKA €
HeZ0CTOBIPHOLO | Kopenawia AK Taka BigcyTHa (p>0,05).

Yepes 6 TUXKHIB Nepebiry ekcnepnmeHTy BifOyBa€eTb-
€A nofanblwa nepebynoBsa yCix TAHOK reMOMIKPOLMPKY-
naTopHoro pycna [5]. B AeuKky apTepionn i BeHynu pos-
LUMpeHi, 3BMBUICTI (puc. 3).

Po3WwnptoloTbCcA TaKOXK apTepiono-apTepionapHi Ta
apTepioNo-BeHyNsPHI aHaCTOMOo3K. 36eperkeHi Kaninapu
po3wwupeHi [6]. fliameTp apTepion B Lei TepmiH ekcne-
pumeHTy cTaHoBUTb 30,02+0,09 MKM, NO34,0BXKHIX Kani-
napis 9,3410,04 mkm, nonepeyvHux Kaninapis 7,40+0,03
MKM, BeHyn — 31,8410,08 MKm.

Pi3HMUA cepefHiX NOKa3HWKIB AiameTpa apTepion
y HOPMi, KOHTpoAi Ta uyepes 4, 6 i 8 TUKHIB nepebiry
CTPENTO30TOUMHIHAYKOBAHOMO LyKpoBOro aiabety € Bi-
porigHoto (p<0,001). BiporigHoto € pi3HMLA cepeaHix
NOKa3HUKIB AiameTpa apTepion AevKa Npu MOPIBHAHHI
[OCNiAXYBAHOro matepiany yepes 6 i 8 TUXKHIB eKcne-
pumeHTy [7]. TaKOXK MiXK 3MiHaMK Yepes 6 i 8 TUKHIB €
cyTTeBa Kopensauia (p<0,05) (rabnanusa 5).

Yepes 8 TUKHIB Nepebiry cTpenTo30TOUMHIHAYKOBa-
HOTO LLYKPOBOro AiabeTy cnoctepiratoTbCs AeCTPYKTMB-
Hi 3MiHW YCiX TAHOK reMOMIKPOLMPKYNATOPHOrO pycna
Aeyka (puc. 4).

[LiameTp 36eperkeHnx MO3[0BXKHIX Kaninapis cTa-
HoBUTL 9,9310,03 mKkm i 7,47+0,06 mKm nonepeuy-
HUX. ApTepionn po3WwupeHi, AiameTp iX CTAaHOBWUTb
30,56%0,13 MKMm, 3BUBUCTIi, BEHYAM PO3LUMPEHi AiameTp
ix 31,9240,04 mKm [8]. BiporigHe 3meHLeHHA (p<0,05),
B MOPIBHAHHI 3 HOPMOIO, LWiNIbHOCTI MaKyBaHHA OOMIH-
HUX CyAMH sieuka go 13,80+0,97 Ta BiporigHe 36inblueH-
HA (p<0,05) B NOpiBHAHHI 3 HOPMOO, NOKa3HMKa Tpodiu-
HOI aKTMBHOCTI ficuka Ao 84,40+1,50 mkm cBig4aTb Npo
3HaYHe PO3PiAXKEHHA KanminApPHOI CITKM A€YKa 3a YMOB
eKCMepMMEHTANbHOTO LLYKPOBOro AiabeTy, Lo npu3Bo-
OUTb A0 Pi3KOro NOpYLLEHHS MOro KpoBonocTavaHHs [9].
[OuHamika 3MiH LWiNbHOCTI NaKyBaHHA Kaninapis A€vka
HaBeAeHa B Tabauu,i 6.

OUiHIOYN LWINbHICTb NAKyBaHHA KaninApis fAevka
B [AMHAMILi CNOCTepiraEMo HeAOCTOBIPHY Pi3HULLIO
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PucyHoK 3 — Po3wupeHi i 3BUBUCTI apTepionu aeuKka 6inoro wypa
yepes 6 TMXKHIB Nnepebiry cTPenTo30TOUUHIHAYKOBAHOTO LlyKPOBOro
Aiabety. MikpodorTo. IH’eKuisa cyamH. 36inbweHHsa: 06. x20, oK. x8.
Tabnuusa 5 — 3miHn aiameTpa apTepion seuka 6inoro
Wwypa B AuHaMiLi nepebiry ekcnepumeHTy (MKm)

PucyHok 4 — KaninapHa citTka sieuka 6inoro wypa yepes 8 TUXKHIB
nepebiry ekcnepumeHTanbHOro LyKposoro giabery. Mikpodoto.
IH’eKuin cyauH. 36inblueHHsA: 06. x20, oK. x8.
Tabnauusa 6 — 3miHa WinbHOCTI NaKyBaHHA Kaninapis
A€e4Ka 6inoro wypa B AUHaMILi pO3BUTKY eKcnepum-
MEHTa/IbHOro LlyKpoBoro aiaberty (MKm)

Mim p

Hopma 27.34+0.41* M+m p
KoHTponb 27.76+0.44° Hopma 20.20+1.86
Yepes 2 TUXKHI 26.28+0.08*°" *p<0.05; °p<0.01 KoHTponb 21.80+1.28°

Yepes 4 TUXKHI 27.84+0.09"4 "p<0.001; Yepes 2 TUXKHI 20.80+0.50"

Yepes 6 TUXKHIB 30.02+0.09*°4° *end H<0.001; Yepes 4 TUXKHI 17.00+0.71 p<0.05

Yepes 8 TUXKHIB 30.56+0.13%4° | **=45<0.001; °p<0.01 Yepes 6 TUXKHIB 15.00+1.48° "p<0.05; p<0.01

MPUMITKK: * — Mi3K HOPMOIO | TUSKHAMM EKCIEPUMEHTY, * — MiXK KOHTP- Yepes 8 TUMKHIB 13.80+0.97° *p<0.05

0N1eM | TP KHAMM eKCNepUMEHTY, ™ — MK Apyrum TuxkHem i 4, 6, 8-m
TUKHAMM EKCNEPUMEHTY, 4 — MiXK YeTBEPTUM i 6, 8-M TUNKHAMM eKcne-
PUMEHTY, “— MiX LOCTUM i BOCBMUM TUXHAMMW €KCMEPUMEHTY.
(p>0,05) cepeaHix 3HaY€Hb LLbOr0 MOKA3HUKA Mi¥K KOHTp-
ofieM Ta Yepes 2 TUXKHI nNepebiry ekcnepMmeHTasIbHOro
LyKpoBOro Aiabety. BcTaHOBAEHO, L0 MiXK HOPMOIO Ta
3MiHaMM LWiIbHOCTI NaKyBaHHA KaninAapis yepes 4 TUXKHI
nepebiry eKCnepmMmeHTy, MiXK HOPMOLO Ta Yyepes 8 TUXK-
HiB icHye BiporigHuii (p<0,05) niHiMHWIA KopenauiiHui
38’A30K [10]. MixX KOHTponem i 3miHamu yepes 4 Ta 6
TUXKHIB EeKCNepUMEHTY € BiporigHa pisHMUA cepesHix
MOKAa3HWKIB LWiNbHOCTI MaKyBaHHA Kaninapis (p<0,01).
KopensuiliHa 3a1eXHiCTb MiXK LMK NOKAa3HWKaMU € He-
[0CTOBIpPHOO. 3MiHA cepeHiX NOKa3HMKIB Yepe3 2i4, Ta
yepes 2 i 6 TMXKHIB € cyTTeBoto (p<0,05). CnocTepiraemo
BiporigHy Kopenauito mix 3miHamun Yepe3 4 i 8 TUXKHIB Ta
yepes 6 i 8 TMXKHIB.

BucHoBKM.

1. MNepwi 3MiHN KPOBOHOCHUX CYAMH AEYKA LLypa BU-
ABNEHO Yepes 2 TUXKHI Nnepebiry cTpenTo30TOLMHIHAYKO-
BaHOTO LIyKPOBOro AiabeTy. ApTepionu seuka matoTb He-
PiBHOMipHMIA MPOCBIT, 3BUBUCTI. BiporigHO 3meHLwyeTbeA
(p<0,05) y nopiBHAHHI 3 HOPMOIO, AiameTp Kaninapis Ka-
NiNAPHOI CITKM sieuKka i BiporigHo 36inblyeTbea (p<0,05)
NOKa3HMK TPOIYHOT aKTUBHOCTI AEYKA.

2. Yepes 4 TUKHI Nnepebiry eKcnepumMeHTa ibHOrO Ly-
KpoBoro giabeTy Ha npenapaTtax AeyKa Lwypa 3 iH’ekoBa-
HUM CYAUHHMM PYC/IOM BUAB/IEHO ABULLA AECTPYKTYpU-
3auii ariorpadiyHoro penbedy seyka. BTpayaerbca yiTka
BMOPALKOBAHICTb PO3TALLYyBaHHA 1aHOK reMOMiKpoLump-
KYNATOPHOrO pycna.

MpUMITKK: * — MiXK HOPMOIO | TUIKHAMM EKCNEPUMEHTY, ®— MiK KOHTp-
ONeM i TXKHAMMU eKCNePUMEHTY, ® — MiXK APYrUM TUXKHeM i 4, 6, 8-m
TUKHAMM EKCNEPUMEHTY, 4 — MiXK YeTBEPTUM i 6, 8-M TUMKHAMM eKcne-
PUMEHTY, "— MiXK LWOCTUM i BOCBMUM TUXKHAMMW E€KCNEPUMEHTY.

3. Yepes 6 TUKHIB nepebiry ekcnepumeHTy Binby-
BA€ETbCA Nojanbla nepebygoBa yciX NAaHOK remMomi-
KPOLMPKyNATOPHOro pycna. CyamHun AeyKka po3LIMpeEHi,
apTepionun 3BMBUCTI. PO3WIMpPEHMMHM € TaKOXK | apTepio-
N0-apTepioNApHi Ta apTepioNo-BeHYNAPHI aHAaCTOMO3MW.
36epexkeHi Kaninapu poswnpeHi.

4. BiporiaHe 3meHwWeHHA (p<0,05), B MOPIBHAHHI 3
HOPMOIO, LWiNbHOCTI NAaKyBaHHA OOMIHHUX CyAMH A€YKa
8o 13,80+0,97 Ta BiporiaHe 36inbweHHsA (p<0,05) B no-
piBHAHHI 3 HOpMmoOtO, pagiyca audysii (NokasHMKa Tpo-
divHOi aKTMBHOCTI) Aeuka Ao 84,40+1,50 MKm yepes 8
TUKHIB nepebiry ekcnepMmeHTy CBifYaTb MPO 3HauyHe
PO3PIAKEHHA KAaMINAPHOI CiTKM AEYKA 33 YMOB CTpenTo-
30TOUMHIHAYKOBAHOTO LyKPOBOro AgiabeTy, Wo npusso-
ANTb 00 Pi3KOro NopyLIEeHHA MOro KPOBOMOCTaYaHHA.

5. BcTaHOBNEHO KOPenAaTUBHUI 3B’A30K MiX rmMbu-
HOI CTPYKTYPHMX MEPETBOPEHb JIAHOK reMOMiKpoLuup-
KYNSTOPHOrO pyc/a fieyKa Lypa npu LyKpoBomy giaberi
Ta iXHIMWU MOPPOMETPUYHUMM NOKA3HUKAMMU.

MepcnekTMBKM NOAANbLUNX AOCAIAMKEHD.

Pe3synbtat MopdOMETPUYHOro aHasi3y aHrioapxi-
TEKTOHIKM AEYKA NPUN eKCNEPUMEHTAZIbHOMY LLyKPOBOMY
aiabeti cnpnATUMYTb FMBLWOMY PO3YMIHHIO NaToreHesy
AiabeTnyHMX aHrionaTil y penpoayKTUBHIN cucTemi Ta
MOLUYKY HOBUX MiAXOAiB A0 NPOdiINAKTUKKM M NiKyBaHHA
YCKNafHEeHb LyKpoBoro giabety.
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OUIHKA MOP®OMETPUYHUX 3MIH AHTIOAPXITEKTOHIKM AEYKA 3A YMOB EKCNEPUMEHTAJIbHOIO LY-
KPOBOTIO AIABETY

CaskKal l. I., Mokotuno M. b.

Pestome. Y f0OCNiAKEHHAX OCTAHHIX AECATUNITb 3pPOCTAE iHTEpeC A0 BUBYEHHA CTPYKTYPHUX i GYHKLIOHAaNbHUX
3MiH CYAMH AEYKA NPU Pi3HOMAHITHMX NATOMIONYHMX CTaHaX, 30Kpema Mpu LyKpoBomy aiabeti — meTaboniuHomy
3aXBOPIOBAHHI, O CYyNPOBOAKYETLCSA MOPYLIEHHAM BYI/1€BOAHOIO 06MiHY, XPOHIYHOO FiNepraikemMieto i ypaxKeHHAM
ApiOHUX cyauH pi3HUX opraHiB. MeToto Liei pob0TH cTaNo BU3HAYEHHA MOPHONOTFIYHUX | MOPHOMETPUYHMX 3MIH aH-
rioapxiTeKTOHIKM A€YKa 6inoro Lypa B HOPMi Ta 32 YMOB eKCNEePUMEHTANbHOIO LyKPOBOTo AiabeTy. Y AoCnigKeHHi
6YN10 BUKOPUCTAHO MOAE/Nb CTPENTO30TOLMHIHAYKOBAHOrO fiabeTy, AKa LUMPOKO 3aCTOCOBYETHLCA A iMITALLT LLyKpO-
Boro aiabety | TNy y 1abopaTopHMX TBAPMH.

OTpumaHi AaHi cBig4aTb NPO iICTOTHI BigMIHHOCTI MiX CTPYKTYPOIO CYAMHHOrO pPycaa AE€YKa Y LWYpPiB KOHTPOAbHOT
rpynu Ta TBapuH 3 iHAYKOBaHMM LlyKpPOBUM AiabeTom. Y HOpMi apTepionn MatoTb YiTKMIM M’ A30BUIA Wap, perynapHui
NPOCBIT i PIBHOMIPHY TOBLUMHY CTiHKM. Kaninapu piBHOMIpHO po3noifieHi No YacToykax, 4obpe BupaxkeHi 1 Wwinb-
HO KOHTAKTYIOTb i3 HaBKOIULWIHIMM KAITUHAMU. BeHyNM MatoTb XapaKTepHY TOHKY CTiHKY 1 LIMPOKKIA NpocBiT. Mpu
LyKpOoBOMY AiabeTi cnocTepiraeTbCa 3BY*KEHHA NPOCBITY apTepios, NOTOBLLEHHSA 1X CTIHKM 3a paxyHOK rinepnnasii
eHgoTenioumTis i BiaknageHHA 6a3anbHoOi MembpaHu. Y Kaninapax BUABAEHO NOPYLUEHHSA LiIICHOCTI CTiIHKK, HepiB-
HOMIpPHICTb PO3TaLLlyBaHHA, 3HMXEHHA 3arasibHOI KiIbKOCTi Ha OANHULIO NOLWi. BeHynM matoTb AeCTPYKTUBHI 3MiHM,
30Kpema AiNAHKU PO3PUBY, HABPAKM NepPUBACKYNAPHOI TKAHUHM.

MopdoMeTpHYHI MOKA3HUKM TaKOXK AEMOHCTPYIOTb A0CTOBiIpHI 3MiHW. CepeaHili AiameTp apTepion 3meHLLmMBCA
Ha 15-25%, a TOBLYMHaA iX CTiHKM 3pocna Ha 20—-30%. LLinbHicTb KaninapHOi CiTKM B 30Hi 3BUBUCTUX CIM'AHMX KaHab-
uiB 3HM3MNaca Ha 40%, Wo CBiAYNTb NPO 3HAYHY TiMOKCItO LLi€i 30HU.

Y merkax AoCNigKeHHA NPoBeAEeHO TaKOXK NOPIBHAHHA Pe3ynbTaTiB MiXK pisHMMK TepmiHamu nepebiry aiabery.
Byno BCTaHOBAEHO, WO BXe Ha 14-1 AeHb Nicna BBEAEHHA CTPENTO30TOUMHY 3 ABAAOTLCA NepLUi 03HAKM BacKynsp-
HWUX 3MiH. Ha 28-11 ieHb 3MiHW HabyBatoTb BifibLL BUPAXKEHOTO XapaKTepy 1 CYNnPOBOAKYOTLCA SMEHLIEHHAM 3arab-
HOI MacK AEYKA, 3HUKEHHAM Ki/IbKOCTi 3BUBUCTUX KaHANbL,iB, AereHepaLielo KNiTUH cnepmaToreHHoro enitenito. Lle
[,03BOJIIE CTBEPAKYBATH, LLLO LyKPOBUIA AiabeT HaBiTb Ha pPaHHIX CTadifX CIPUUYMHSAE iCTOTHI 3MiHWU Y KPOBOHOCHOMY
pycAni A€YKa, AKI MOXYTb MaTU HE3BOPOTHII XapakTep.

MopdodonoriyHi cnocteperKeHHA LOMOBHIOITLCA MOPGOMETPUYHUMM PO3PaAXYHKAMK, AKI MiATBEPAKYIOTL CTa-
TUCTUYHO AOCTOBIPHY Pi3HMLIIO MiXK rpynamu. Byno 3acTocoBaHO MeToAM BapiaLifHOT CTaTUCTMKK, BKIKOYAOUYMN BU-
3HaYeHHA cepefHix 3HaYeHb, CTAHAAPTHUX BiAXMNEHb Ta PiBHA 3HauyLocTi (p<0,05). Takuii niaxig 4o3BoAnB 06’ €K-
TMBHO OLLIHUTU CTYMiHb YPaXKeHHA MiKPOLMPKYAATOPHOrO pycaa npwu aiaberi.

Pe3ynbTaTti AOCNIAXKEHHA MAIOTb BaXK/IMBE NPAKTUUYHE 3HAUYEeHHA. BOHN MOXYTb ByTV BUKOPUCTaHI A8 po3pobKu
HOBMX NiAxoAiB A0 NPOdiNAKTUKM Ta NiKyBaHHA NOPYLLUEHb PENPOAYKTUBHOI GYHKLLT Y YONOBIKIB 3 LLYKPOBMM Aiabe-
TOM.

Kntouosi cnoBa: Ae4ko, LyKpoBuii aiabeT, KPOBOHOCHE pycno.

ASSESSMENT OF MORPHOMETRIC CHANGES IN THE ANGIOARCHITECTONICS OF THE TESTIS UNDER
EXPERIMENTAL DIABETES MELLITUS

Savka I. I., Pokotylo P. B.

Abstract. In recent decades, there has been growing interest in studying structural and functional changes
in testicular vessels under various pathological conditions, especially diabetes mellitus — a metabolic disease
characterized by impaired carbohydrate metabolism, chronic hyperglycemia, and damage to small vessels in
various organs. The aim of this study was to investigate the morphological and morphometric changes in the
angioarchitectonics of the rat testis under normal conditions and in experimental diabetes mellitus. A model of
streptozotocin-induced diabetes was used, which is widely employed to simulate type 1 diabetes in laboratory
animals.
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The results revealed significant differences between the vascular structures of the testis in control rats and
those with induced diabetes. In the control group, arterioles had a well-defined muscular layer, regular lumens, and
uniform wall thickness. Capillaries were evenly distributed across lobules and closely associated with surrounding
cells. Venules had thin walls and wide lumens. In diabetic rats, arterioles showed luminal narrowing, wall thickening
due to endothelial cell hyperplasia, and basement membrane deposition. Capillaries exhibited wall damage, irregular
distribution, and a reduced number per unit area. Venules displayed destructive changes, including rupture areas
and perivascular tissue edema.

Morphometric indicators also showed statistically significant changes. The average arteriolar diameter decreased
by 15-25%, and wall thickness increased by 20-30%. Capillary density in the region of seminiferous tubules decreased
by 40%, indicating marked hypoxia in this area.

The study also examined differences depending on the duration of diabetes. It was found that as early as 14
days after streptozotocin injection, the first signs of vascular changes appeared. By day 28, the changes became
more pronounced, accompanied by a decrease in testicular weight, a reduced number of seminiferous tubules,
degeneration of spermatogenic epithelium, and impaired tissue organization. These findings demonstrate that
diabetes induces significant and potentially irreversible changes in the testicular vasculature even at early stages.

Morphological findings were supported by morphometric calculations, confirming statistically significant
differences between the groups. Variational statistical methods were used, including the calculation of mean values,
standard deviations, and significance levels (p<0.05). This approach enabled an objective assessment of the severity
of microvascular damage in diabetes.

The findings of this study are of practical importance. They can be used to develop new approaches for the
prevention and treatment of reproductive dysfunctions in men with diabetes mellitus.

Key words: testis, diabetes mellitus, circulatory bed.
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THE INFLUENCE OF CHRONIC HYPOXIA ON THE PRENATAL DEVELOPMENT

OF THE CONTRACTILE APPARATUS OF RAT CARDIOMYOCYTES
Dnipro State Medical University (Dnipro, Ukraine)
kobeza.pavel@gmail.com

There is a wide range of publications that analyze various aspects of the influence of prenatal hypoxia on ontoge-
netic transformations of the myocardium, however, the topological features of changes in the contractile apparatus
of a cardiomyocyte that is formed and develops under conditions of chronic prenatal hypoxia require detailed study.
The aim is establish the ultrastructural features of changes in the contractile apparatus of typical cardiomyocytes
of different parts of the embryonic myocardium of rats under conditions of chronic hypoxia. The object of the study
were the hearts of rat embryos obtained after the administration of sodium nitrite to pregnant females at a dose of
50 mg/kg daily from the 10th to the 20th day of gestation. The material was analyzed by transmission electron mi-
croscopy in 12 topographical localizations of the myocardium. Results. It has been established that hypoxia inhibits
the formation of sarcomeres, leads to disorganization of myofibrils and mitochondrial damage. Starting from the
17th day of development, progressive destruction of contractile structures is observed: fragmentation of myofibrils,
disruption of intercalated discs and disintegration of filaments. The greatest changes were recorded in the intramu-
ral and subendocardial zones of the ventricles. In the atria, hypoxia caused a restriction of the spatial organization
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