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Cannabidiol (CBD) is a natural non-psychoactive extract of Cannabis sativa L, with therapeutic effects, in the
treatment of cardiovascular diseases. The aim of the study was to determine morphological and morphometric
changes in the heart and coronary vessels of rats after 2 weeks of experimental application of 10% CBD oil. The ex-
periment was conducted on 26 sexually mature white male rats weighing 180-230 g in compliance with bioethical
standards. The animals of the experimental group (14) received 10% CBD oil orally once a day at a dose of 10 mg/
kg for 2 weeks with the standard diet. The animals of the control group (6) received the CBD carrier solvent - hemp
seed oil orally once a day at a dose of 0.1 mi/kg for 2 weeks with the standard diet. The intact group consisted of
6 rats that were only on the standard diet. Morphological features of the heart were determined, morphometry of
heart vessels were performed, their diameters and wall thickness with statistical data processing. It was found that
the morphological structure of the myocardium and coronary vessels retained typical histoarchitectonics without
signs of destructive, inflammatory or sclerotic changes. Morphometric parameters of large-caliber coronary arteries
did not significantly differ from the control group (p>0.05). In small arteries, a predominance of dilatational changes
without signs of remodeling was observed. Morphometric parameters of arterioles in the CBD group showed the
profile of functional vasodilation without structural reorganization of the vascular wall. Myocardial capillaries were
characterized by preserved structural organization, intact endothelial layer and stable density of the capillary net-

work. No signs of reduction of the microcirculatory bed or impaired perfusion were detected.
Key words: heart, vessels, microcirculation, histology, morphometry, rats, experiment, CBD oil.

Connection of the publication with planned re-
search works.

The work is a fragment of the research project “Study
of the pathogenetic mechanisms and pathomorphologi-
cal features of diseases of the endocrine, cardiovascular,
respiratory, nervous, digestive, urinary and reproductive
systems with the aim of improving their morphological
diagnosis”, state registration number 0123U201668.

Introduction.

Cannabidiol (CBD) is one of the main non-psychoac-
tive phytocannabinoids of the Cannabis sativa L. plant.
Unlike A9-tetrahydrocannabinol (THC), it does not have
psychotropic effects, but is characterized by pronounced
anti-inflammatory properties, antioxidant action, an-
ti-apoptotic effects and vasomodulatory properties [1].
Recent experimental studies indicate that CBD can affect
the cardiovascular system through endocannabinoid
mechanisms, regulation of oxidative stress and mod-
ification of endothelial function [2]. According to the
findings of Y. Guo et al. (2024) CBD has a positive effect
on the vascular wall in atherosclerosis, diabetes melli-

tus, ischemia-reperfusion, increased blood pressure in
stressful situations, in addition, in vascular damage due
to cigarette smoking and alcohol abuse [3]. But to date,
there are no official recommendations for choosing a
CBD dose that would be ideal in terms of safety and ef-
fectiveness of use, so the choice of CBD dose in a par-
ticular case depends on the type of CBD (full or broad
spectrum or isolate), pharmaceutical form, and effec-
tiveness [4].

Due to the high prevalence of cardiovascular diseas-
es, the study of the morpho-functional state of the heart
with the use of CBD is scientifically and clinically justified
[5]. In experimental heart failure, the use of CBD contrib-
uted to the preservation of the contractile function of
cardiomyocytes, CBD limited fibrotic and hypertrophic
changes in the heart of mice with cardiovascular failure
[5]. In the cardiovascular system, cannabinoid receptors
type 1 (CB1), and type 2 (CB2) differ in their functions.
CB1 receptors are localized in cardiomyocytes and vas-
cular endothelium and are associated with a negative
inotropic effect and modulation of sympathetic activity.
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CB2 receptors are expressed mainly in cells of the im-
mune system but are also found in the myocardium and
their activation is associated with anti-inflammatory and
cardioprotective effects [2]. CBD indirectly modulates
endothelial function, inflammation, and oxidative stress
— key factors in the pathogenesis of atherosclerosis, hy-
pertension, and ischemia-reperfusion injury [2].

CBD exhibits vasodilatory properties via CB1 recep-
tors, regulating vascular smooth muscle cell tone and
NO synthase activity. Previous studies in isolated rat ar-
teries have shown that CBD stimulates endothelium-de-
pendent vasodilation [6]. However, CBD has minimal
effects on blood pressure under normal conditions, and
its efficacy may be altered by stress or pathological con-
ditions [7, 8]. The role of CBD in hemodynamic regula-
tion requires further investigation, considering dosage,
duration, and route of administration [8].

Despite its potential beneficial effects, the data on
CBD are heterogeneous and often contradictory. Many
studies have small sample sizes, vary in dosage and
route of administration, and clinical trials are limited [9].
Further experimental studies will allow us to evaluate
morphological changes in the myocardium and coronary
arteries under the influence of CBD oil.

The aim of the study.

To determine the morphological and morphometric
changes in the heart and coronary vessels of rats after
2 weeks of experimental application of 10% cannabidiol
oil.

Object and research methods.

The experimental study was conducted in vivarium
conditions on 26 white non-linear male rats weighing
180-230 g, 5-7 months old at the beginning of the experi-
ment after ethical approval by the Bioethics Commission
at the Danylo Halytskyi Lviv National Medical University
(protocol No. 7 dated August 29, 2022) in accordance
with the provisions of the European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes (Strasbourg, 1986), Coun-
cil of Europe Directive 2010/63/EU, Law of Ukraine No.
3447-IV “On the Protection of Animals from Cruelty to
Animals” [10, 11].

The experimental group included 14 rats, which, in
addition to the standard diet, received 10% CBD oil orally
once a day at a dose of 10 mg/kg for 2 weeks. The manu-
facturer of the studied product is the licensed company
Aroma Extract Labs s.r.o. (Prague, Czech Republic). A 20
ul laboratory single-channel pipette dispenser was used
to administer the dose. The control group included 6 sex-
ually mature white male rats, which orally received the
CBD carrier solvent - hemp seed oil for 2 weeks before
the standard diet. The intact group consisted of 6 rats
that were only on the standard diet. During the experi-
mental study, the general condition of the rats was ob-
served. At the end of the experiment, after euthanasia,
material was collected for morphological examination.
The heart served as the material for the study. Paraffin
blocks were prepared from heart tissue samples using
standard techniques [12]. Deparaffinized histological
slides 5+1 pum thick were stained with hematoxylin-eo-
sin and Masson’s trichrome for general examination.
Semi-thin slides 1 um thick were also prepared, stained
with methylene blue-basic fuchsin and using immersion
oil to increase resolution, histological preparations were

examined under a light microscope at a magnification of
%1000 [13].

Immunohistochemical studies were performed on
histological slides from paraffin blocks intended for stan-
dard morphological studies, using monoclonal antibod-
ies for vascular endothelium CD31 (Clone JC70A, Thermo
Fisher scientific). The studies were performed according
to the manufacturer’s protocol with the necessary con-
trols. Visualization of the immunohistochemical reaction
was performed using the DAKO EnVision+System detec-
tion system with diaminobenzidine chromogen [14, 15].
For analysis and microphotography of histological prepa-
rations, a Leica DM 2500 light-optical microscope (Leica
Microsystems GmbH, Germany) with a Leica DFC450 C
digital camera (Germany) and licensed Leica Application
Suit Version 3.8 software were used. Morphometry of
rat heart vessels, in particular their diameters and wall
thickness, was performed using Aperio ImageScope
v12.3.3 software (Leica biosystems, Wetzlar, Germany).
The average diameters and wall thickness are present-
ed as arithmetic mean with standard deviation (M+SD),
the significance of the difference between the indicators
was determined by the Mann-Whitney (U) test. In all
comparisons, the difference was considered statistical-
ly significant at a minimum significance level of p<0.05
[16].

Research results and their discussion.

Macroscopic signs of pathological changes in the
heart of rats in the experimental group were not detect-
ed. The hearts of animals in the experimental group re-
tained a typical conical shape, had a clearly defined apex
and base. The surface of the epicardium was smooth,
shiny, without fibrin layers or hemorrhages. The heart
chambers were preserved; the heart had no signs of hy-
pertrophy or dilatation. The average heart weight was
1.05+0.04 g. and was not statistically different from the
control group (1.04+0.05 g), (p>0.05).

Microscopically, the endocardium was preserved,
represented by endothelium with a subendocardial
layer of loose connective tissue, without signs of dam-
age and desquamation of endothelial cells. The nuclei
of endothelial cells were of regular oval shape, without
signs of hyperchromia or karyopyknosis. The epicardi-
um in most preparations retained its normal structure.
Subepicardial adipose tissue was almost not expressed.
In the myocardium, cardiomyocytes formed ordered
bundles with clear transverse striation, the nuclei were
oval, centrally located, many cardiomyocytes were bi-
nucleate. Between the cardiomyocytes was located the
stroma in the form of a narrow space with thin layers of
loose fibrous connective tissue and uniform vasculariza-
tion, without signs of inflammatory infiltration (fig. 1).

We assessed the expression of the immunohisto-
chemical marker of endothelial CD31 in the myocardial
vessels of rats on the 14th day of oral administration of
10% CBD oil at a dose of 10 mg/kg/day. The CD31-pos-
itive reaction was localized mainly in capillaries, arteri-
oles and venules. The staining was membranous, with
moderate intensity. Morphologically, endothelial cells
had clear contours, no signs of endothelial destruction
or decreased CD31 expression were detected, which in-
dicates the absence of toxic effects at the studied dose
of 10 mg/kg/day (fig. 2).

In the study of myocardial vessels, morphometric
analysis did not reveal statistically significant changes in
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Figure 1 — Myocardium of a rat of the experimental group on the
14th day of experimental application of 10% CBD oil. Transverse
and longitudinal striation of contractile cardiomyocytes is well
expressed; between cardiomyocytes there is a stroma in the form
of a narrow space with thin layers of loose fibrous connective tissue
and vessels. Staining with hematoxylin and eosin.
Magnification: x1000 (immersion oil).

Figure 2 — CD31-positive membrane reaction of predominantly
moderate intensity in myocardial capillaries, arterioles and venules
on the 14th day of CBD oil application. IHC typing of endothelial
cells using the CD31 marker (Clone JC70A, Thermo Fisher scientific).
Magnification: x400.

the external and internal diameters of large-caliber coro-
nary arteries after the use of CBD at a dose of 10 mg/kg/
day. Thus, the external diameter was 198.45+26.23 um
(control group — 197.83+25.17 um), the internal diam-
eter — 133.59+15.12 um (control group — 132.47+14.19
um), the wall thickness — 33.43+5.03 um (control group
— 35.1346.02 um), the media thickness — 23.31%3.07
pum (control group — 23.51+4.12 um). The proportion
of media in the wall structure remained stable, which
indicates the absence of hypertrophic processes. Thus,
the experimental use of cannabidiol at the studied dose
was not accompanied by morphometrically significant
changes in the morphometric parameters of large-cali-
ber coronary arteries (p>0.05).

In the morphometric study of medium-caliber arter-
ies in the CBD group, the average external diameter was
86.65+1.12 um and did not significantly differ from the
control group (87.65%+2.12 um), p>0.05. The average in-
ternal diameter (59.75+1.31 um) was slightly, but signifi-
cantly higher than the corresponding figure in the con-
trol group (58.47+2.07 um), p<0.05. The wall thickness
(13.15+0.95 um) and the media thickness (10.75+0.21

pum) of medium-caliber arteries are less than the cor-
responding indicators of the control group (14.59+1.13
pum and 11.09+0.25 um), a significant difference with
the control group was established in morphometric
measurements of wall thickness, indicating a tendency
to reduce the relative mass of the vascular wall and the
absence of concentric remodeling. The increase in the
internal diameter in the CBD group caused a decrease
in the ratio of the wall area to the lumen area, the in-
dicator of which was 1.10 (in the control group — 1.25).
The obtained values correspond to the morphometric
characteristics of medium-caliber muscular arteries, for
which the wall area, as a rule, exceeds the lumen area.
From a morpho-functional point of view, such changes
may reflect the predominance of vasodilation mecha-
nisms without signs of media hypertrophy or sclerotic
processes.

In small-caliber myocardial arteries, with the exper-
imental use of CBD oil, a significant increase in the in-
ternal diameter of the vessels was found compared to
the control group (p<0.05). In the CBD group, the inter-
nal diameter was 24.31+1.07 um, in the control group
— 23.5441.07 um, in the control group — 23.54+1.12
um. At the same time, there was a tendency to reduce
the total wall thickness and the thickness of the media.
Morphometry showed that the wall thickness in the
CBD group was 5.40+0.35 um and was significantly less
than in the control group (6.08+0.83 um), the thickness
of the media in the CBD group was 4.60+£0.18 um and
significantly different from the control group (5.10+0.21
um), p<0.05. In morphometric measurements of the
external diameter, no significant difference was found
(p>0.05). Thus, the external diameter in the CBD group
was 35.47+1.09 um, in the control group — 35.69+1.23
pum. From a morphological point of view, such changes
indicate the absence of concentric remodeling of the
vascular wall and hypertrophy of smooth muscle cells.
On the contrary, the expansion of the lumen with a rel-
ative decrease in the thickness of the muscle layer may
reflect a decrease in the tone of the arterial wall and the
predominance of vasodilator mechanisms of regulation.
From a hemodynamic point of view, an increase in mor-
phometric parameters of diameters can potentially be
accompanied by an increase in local myocardial perfu-
sion. The tendency to reduce the thickness of the media
may be associated with the possible effect of CBD oil on
calcium channels and contractile activity of myocytes.
Thus, in small arteries, a structural profile is observed,
characterized by a predominance of dilatational changes
without signs of hypertrophic or sclerotic remodeling,
which may indicate the preservation and improvement
of the microcirculatory blood supply.

In the experimental application of CBD oil, myocar-
dial arterioles retained the typical histoarchitectonics
of muscular-type vessels. The endothelial layer is rep-
resented by flattened cells with clear contours, with-
out signs of desquamation or proliferation. The nuclei
of endothelial cells are elongated, oriented along the
axis of the vessel, the cytoplasm is uniformly stained.
The internal elastic membrane was visualized as a thin
wavy structure, without fragmentation or thickening.
The media is formed by 1-2 layers of circularly orient-
ed smooth muscle cells. In the CBD group, there was a
tendency to reduce the thickness of the media, without
signs of myocyte hypertrophy or an increase in their
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number. The nuclei of smooth muscle cells retained an
oval shape, without hyperchromia or polymorphism.
The adventitia is thin, represented by loose connective
tissue, without signs of sclerosis or perivascular edema.
No signs of plasmorrhagia, perivascular infiltration, hya-
linosis, or dystrophic changes were detected (fig. 3).

In the CBD oil group, a significant increase in the
external (27.23+0.19 um), internal diameter of arteri-
oles (19.11+0.17 um) and a tendency to decrease in the
thickness of the media (4.12+0.05 pm) were found. In
the control group, the corresponding indicators were
external diameter — 26.57+0.15 pum, internal diameter —
18.08+£0.11 um, wall thickness —4.29+0.09 um. Morpho-
metric changes in arterioles in the CBD oil group corre-
sponded to the profile of functional vasodilation without
structural reorganization of the vascular wall.

The myocardial capillary network in the CBD oil
group retained typical normal architectonics. Capillaries
were located mainly between cardiomyocytes, form-
ing a dense anastomosing network oriented along the
muscle fibers. The endothelial layer was represented by
flattened cells with clear contours and evenly stained
cytoplasm. The nuclei of endothelial cells were oval,
elongated, without signs of hyperchromia or pyknosis.
No signs of endothelial desquamation, vacuolization or
edema were detected. The basement membrane was
clearly contoured, without thickening or fragmentation.
The pericapillary space was free of edema and cellular
infiltration. Formed blood elements in the lumen were
free of signs of stasis and aggregation.

In the experimental group, there was also a tendency
to a moderate increase in the average diameter of the
capillaries. The capillaries were characterized by a stable
thickness of the endothelial layer, looked moderately di-
lated, slightly tortuous and full of blood, the diameter of
which was in the range from 4.5 um to 12.5 um, the av-
erage diameter was 8.56+0.11 um. In the control group,
the diameter of the capillaries was from 5 to 8 um, the
average diameter was slightly smaller (6.25+1.07 um).
The increase in the lumen of individual capillaries may
be associated with functional vasodilation and improved
myocardial perfusion. Capillaries are the most sensitive
link in microcirculation, therefore the absence of struc-
tural damage and signs of reduction of the capillary net-
work indicates the preservation of trophic support for
cardiomyocytes.

Thus, the use of CBD oil at a dose of 10 mg/kg/day
for 2 weeks was not accompanied by structural changes
in myocardial capillaries, and the morphological picture
corresponded to the state of functional stability of the
microcirculatory bed. The tendency to vasodilation of
small arteries and myocardial arterioles without signs of
hypertrophic remodeling, detected after 2 weeks of ex-
perimental CBD application, is consistent with the data
of modern studies on the vascular effects of cannabi-
noids [2].

Hooshmand S. et al. (2025) in their studies demon-
strate that CBD can reduce the expression of enzymes
that provide nitric oxide synthesis and increase the activ-
ity of the endothelial NO synthase enzyme, which in turn
leads to a decrease in oxidative stress and an improve-
ment in endothelial function [17]. However, the effect
and safety of CBD depend on the dose, form of the drug,
duration of use, as well as on interactions with other
drugs. Therefore, according to the authors, further stud-

B e R

Figure 3 — Preserved histological structure of the myocardium and
vessels after 2 weeks of experimental use of CBD oil. Arteriole
and capillary bed of the myocardium without structural changes.
Semi-thin preparation (1 um), stained with methylene blue — basic
fuchsin. Magnification: x1000 (immersion oil).
ies are needed to determine the optimal dosage, form
of the drug and long-term safety for specific conditions

[17].

Stanley C. et al. studied that CBD causes vasodilation
of human mesenteric arteries by activating CB1 recep-
tors and transient receptor potential channels and is de-
pendent on the endothelium and nitric oxide. However,
CBD-induced vasodilation was suppressed in men and in
patients with type 2 diabetes and hypercholesterolemia
[18]. Similar results were obtained in a study by S. O’Sul-
livan, where a decrease in vascular tone in the aorta of
rats was demonstrated under the influence of CBD [19].

However, according to H. Urli¢ et al. (2025), small
sample sizes, short study duration, and uncertainty
about long-term safety pose challenges for the clinical
use of CBD. Further studies are needed to standardize
dosing, refine receptor targeting, and clarify the role of
the endocannabinoid system in the cardiovascular sys-
tem. Overall, the results of the studies support the po-
tential of CBD as an adjunct in the treatment of cardio-
vascular diseases, but broader clinical use requires more
thorough and large-scale studies [2].

Conclusions.

1. After 2 weeks of CBD oil application, the morpho-
logical structure of myocardial vessels retained typical
histoarchitectonics without signs of destructive, inflam-
matory or sclerotic changes. Morphometric parameters
of large-caliber coronary arteries did not significantly dif-
fer from the control group (p>0.05).

2. In medium-caliber coronary arteries, morphomet-
ric measurements revealed a significantly lower wall
thickness compared to the control group, which indicat-
ed the absence of signs of thickening and concentric re-
modeling of the vascular wall. An increase in the internal
diameter in the CBD group, a decrease in the ratio of
wall area to lumen area from a morpho-functional point
of view may indicate the predominance of vasodilation
mechanisms without signs of media hypertrophy or scle-
rotic processes.

3. In small arteries, a structural profile is observed,
characterized by the predominance of dilatation chang-
es without signs of hypertrophic or sclerotic remodeling,
which indicates the preservation and improvement of
the microcirculatory blood supply. Morphometric pa-
rameters of arterioles in the CBD group corresponded to
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the profile of functional vasodilation without structural
reorganization of the vascular wall.

4. Myocardial capillaries were characterized by pre-
served structural organization, intact endothelial layer
and stable density of the capillary network. No signs of
reduction of the microcirculatory bed or impaired perfu-
sion were detected.

5. The combination of morphological features and
morphometric parameters indicates the absence of a
negative effect of CBD oil on the myocardial vascular
system in the early stages of the experiment. The de-

DOI 29254/2077-4214-2026-1-180-478-488

tected changes in small-caliber vessels may reflect the
predominance of endothelial-dependent vasodilation
mechanisms without the development of pathological
remodeling.

Prospects for further research.

Further experimental studies of the cardiovascular
system at different times of application of CBD oil at
a dose of 10 mg/kg/day and the establishment of the
features of the morphological organization and morpho-
metric parameters of coronary arteries in rats without
induced pathology are necessary.
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KaHabidion (KBA) — HamypansHuli HencuxoakmusHuli ekcmpakm Cannabis Sativa L, 3 mepaneemuyHuMu
eghekKmamu, 30Kkpema 8 siKy8aHHI cepuyeso-cyOUHHUX 3ax80pteaHb. Memot 0ocnioreHHAa 6yno0 ecmaHosumu
MOpP@os02iuHi i MopghomempuYHi 3MiHU cepuys i KOPOHAPHUX CYOUH Wypis Micasa 2 MUMCHi8 eKcriepumeHmasbHo20
3acmocysaHHA 10% onii KB/. EkcnepumeHm nposedeHuli Ha 26 cmameso3pinux binux wypax-camysax eazoro 180-
230 2 i3 0ompumaHHAM 6ioemuYHUX HOpM. TeapuHuU 0ocnioHoi 2pynu (14) ompumysanu 10 % onito KB/ nepopasnbHO
1 pa3 Ha 006y 6 003i 10 ma/Ke 8npodosx 2 muxcHie 00 cmaHAapPMHo20 payioHy. TeapuHU KOHMPObHOI 2pynu
(6) ompumysanu po34yuHHUK-Hocil KB/ — onito HAciHHA KoHonesnb 8 003i 0,1 Ms/Kke 8rnpodosx 2 MmuxHie 00
CMAaHOApPMHO20 PauyioHy. IHMakmdy epyny ckaanu 6 wypis, Aki 6yau MminbKU HA CMAHOAPMHOMY PaUioHI.
BusHayanu mopgosoeiyHi ocobausocmi cepusd, nposodunu Mmopgomempito cyOuH cepys, 30kpema ix diamempu
i moswuHy cmiHKU i3 cmamucmu4Hor 06pobKor AaHuUx. Byno 8cmaHo8aeHO, WO MOpghonoiYHa cmpykmypa
MiOKapOa i KopoHapHuUx cyOuH 36epieana munosy 2icmoapximeKmoHiky 6e3 03HaK 0ecCmpyKmMuBHUX, 3anaabHUX
abo cknepomuyHuUx 3miH. MopgomempuyHi napamempu KOPoHApHUX apmepili 8enuKo20 Kanibpy 0ocmosipHO He
8i0pi3HANuUCA 8i0 KOHMposbHoi 2pynu (p>0,05). ¥ OpibHUX apmepisx cnocmepieasnocsa nepesamaHHa ounamauitiHux
3MiH 6e3 03HaK pemoodenosaHHA. MopgomempuyHi napamempu apmepion y 2pyni Kb/ sidnosidanu npogpinto
byHKUioHanbHOI eazodusnamauii 6e3 cmpykmypHoi nepebydosu cyOuHHOi cmiHKu. Kaninapu miokapoa
Xapakmepusyeanucsa 36epexeHo CMpPYKMypHOK 0p2aHi3auieto, iHMaKmHicmiwo eHoomenianbHo20 wapy ma
cmabinbHo WinbHicMio KaninapHoi cimku. O3HAK peodyKuii MIKpOUUpKyaAamopHo20 pycaa abo nopyuweHHs

nepepysii He sussAEHO.

Knro4oei cnosa: cepuye, cyOuHU, MiKpoUUupKynayis, 2icmosnozis, Mopgomempis, wypu, ekcnepumeHm, onisa KB/].

38’A30K ny6nikauii 3 nnaHOBUMM HAyKoBO-AOCAIA-
HUMMK poboTamu.

PoboTa € ¢parmeHtom HAP «BuBYeHHA naToreHe-
TUYHUX MeXaHi3miB Ta naTomopdonoriyHMX ocobamnBoc-
TeN 3axBOPIOBaHb EHAOKPWHHOI, cepLeBO-CyANHHOI,
AMNXaNbHOI, HEepPBOBOI, TPaBHOI, CEeYOBUAINbHOI Ta pe-
NPOAYKTUBHOT CUCTEM 3 METOI YAOCKOHANEHHA iIX MOp-
donoriyHoi AiarHOCTUKM», HOMep AepKaBHOI peecTpaLii
0123U201668.

Bcryn.

KaHabigion (KB/[l) € o4HMM 3 OCHOBHUX HEMCUXOaK-
TMBHMX diToKaHabiHoiaiB pocnuHu Cannabis Sativa L..
Ha BiamiHy Big A9-TeTparigpoKaHabiHony, BiH He Mae
NCUXOTPOMNHOI Aii, NPOTe XapaKTepU3yETLCA BUPAZHMMMU
NpoTM3anasbHUMU BAACTUBOCTAMMU, AaHTUOKCUAAHTHOO
AOi€l0, aHTMANONTUYHUMKM edeKTamu i Ba3oMOAZyNto0-
Ynmm BnactuBocTAMM [1]. OCTaHHi ekcnepumeHTasbHi
AOCNigXKeHHA cBiaYvaTh, wo Kb moxe BnamBaTn Ha cep-

LEeBO-CYAMHHY CUCTEMY Yepe3 eHZoKaHabiHoigHI mexa-
Hi3MK, perynauito oKCMAATUBHOIO cTpecy Ta moaudika-
uito GyHKUii eHaoTenito [2]. 3rigHo 3 BUCHOBKamu Y. Guo
i cnisaBTop. (2024) KB/l BN/IMBAE HA CyAUHHY CTiHKY npw
aTepoCKeposi, LyKpoBoMy AiabeTi, iwemii-penepoysii,
nigBMLLEHOMY TUCKY MNPM CTPECOBUX CUTyaLiAX, Kpim
TOro, NPV MOLWKOAMKEHHI CYAMH BHACNIAOK MaNiHHA LK-
rapok i 310BXuBaHHA ankoronem [3]. Ane Ha CbOroAHiL-
Hi feHb HeMae odiliiHUX pekomeHAaalii woao Bubo-
py no3u Kb/, aka 6yna 6u ineanbHoo B NaaHi 6esnekn
Ta epeKTUBHOCTI 3acTocyBaHHA, Tomy BMbGip ao3n KB/,
B KOHKPETHOMY BMNAAKY 3anexuTb Big Tmny KB (nos-
HUI YM WNPOKMIA cneKTp abo i3onaT), dapmaueBTUYHOT
dopmu Ta epekTmBHOCTI [4].

3 ornAgy Ha BUCOKY MOLUMPEHICTb CepLeBO-CYAUH-
HWX 33aXBOPHOBaHb, AOCAIAXKEHHA MOPPO-PYHKLiOHANb-
HOrO CTaHy cepuA npu 3actocyBaHHi Kb/ € HayKkoBo Ta
KNiHiYHO 0brpyHTOBaHUM [5]. Mpy eKcnepumeHTanbHin
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cepueBii HeaocTaTHOCTI 3actocyBaHHA KB/ cnpwusano
36epeXKeHHI0 CKOPOTAMBOI  QYHKLIT KapaiomiouuTis,
Kb obmerkyBaB ¢ibpo3Hi Ta rinepTpodiyHi 3miHM cepua
MULLIEMN i3 cepueBo-CyaMHHOW HegocTaTHicTio [5]. Y cep-
LEeBO-CYAMHHIl cucTemi KaHabiHoigHI peuenTopu 1 Tuny
(CB1) i 2 Tny (CB2) Bigpi3HAIOTbCA 3@ CBOIMU PYHKLL-
amn. CBl-peuentopu NOKanisyloTbca y KapAiomioum-
Tax Ta CyAMHHOMY eHAoTenil i NoB’s3aHi 3 HEraTUBHUM
iHOTPONHMM edeKToOM Ta MOAYNALIEID CUMMNATUYHOI aK-
TMBHOCTI. CB2-peuenTopun ekcnpecyroTbCA MepeBaxkHOo
B K/iTUMHaX iMyHHOI CUCTEMM, ane TaKOXK BUABNAIOTLCA Y
MiOKapai i iXx akTMBaLLiA aCOLOETLCA 3 NPOTU3aNAAbHUM
Ta KapaionpoTtektopHum edektom [2]. KB onocepes-
KOBAaHO MOAYNIOE eHAoTeNianbHy OYHKLit0, 3ananeHHn
Ta OKCUAATUBHWUI CTPeC, AKi € KNYoBMMKU daKTopamm
B NaToreHesi aTepocKkneposy, rinepteHsii Ta iwemii-pe-
nepoysii [2].

KB[, nposaBnse BasogunaTaLiiHi BNacTMBOCTI Yyepes
CB1-peuenTopu, peryntorym TOHYC ragKkom’ a30BUX Ki-
TUH CYAMH Ta akTmMBHicTb NO-cmHTasu. MonepeaHi gocni-
OXKEeHHA Ha i30/1bOBaHMX apTepiax LWypiB NoKasaau, Wo
KB, cTumyntoe eHAOTeni-3anexKHy Aunatauito cyamH
[6]. MpoTe KB mae miHimanbHUIA BNAWB Ha apTepiaib-
HWIM TUCK Y HOPMaJIbHUX YMOBaX, a ePeKTUBHICTb MOKe
3MiHIOBATUCA NiJ, BNJIMBOM CTPECY YM NAaTONOTYHUX CTa-
HiB [7, 8]. Ponb KB[, y perynsuii remoanHamikn Bumarae
noganblnx AOCNIAMKEHb 3 YpaXyBaHHAM [03yBaHHA,
TPUBANOCTI Ta WAsAXY BBeAEeHHA [8].

HesBakatoumn Ha NOoTeHLUiHI NO3UTUBHI edeKTH, AaHi
woano KB, HeogHOpiaHI Ta YacTo cynepeynmsi. barato
OOCNiAKeHb MatoTb HEBEUKI BMOIPKM, BapitolOTb 403U
i WNAXM BBEAEHHSA, @ KNiHIYHI BUNPOOYBaHHA 0bMeKeHi
[9]. Momanblui ekcnepMmeHTanbHI AOCNIAKEHHS 003BO-
NATb OLiHUTN MOPHONOTIYHI 3MiHM MiOKapAa 1 KOpoHap-
HOro pycna nig snansom onii KB/,

MerTa gocnigeHHs.

BctaHoBNEHHA MOPGOOTiYHUX i MOPDOMETPUYHNX
3MiH cepuAa i KOPOHAPHUX CYAMH LUYPiB MiCNA 2 TUMXKHIB
eKCcnepumeHTanbHoro 3actocyBaHHA 10% onii KaHabigj-
ony.

O6’eKT i meTOaM AOCNiAXKEHHA.

EKkcnepumeHTanbHe pocnigeHHsa 6yno nposeaeHe
B YMOBaXx BiBapito Ha 26 Binnx HeNiHIMHKUX Lypax-camuax
macoto 180-230 r, Bikom 5-7 micALiB Ha MOYATOK eKcne-
PUMEHTY NicNA €eTUYHOro CXBaJIEHHA KOMICIEIO 3 MUTaHb
BiOETMKKN Yy JIbBIBCbKOMY HaLiOHaNIbHOMY MeAWYHOMY
yHiBepcuTeTi imeHi [aHuna FananupKoro (npotokon Ne7
i, 29.08.2022 poKy) y BignoBigHoCTi A0 NonoxKeHb €B-
ponencbKoi KOHBEHL,T WoA0 3aXMCTY XpebeTHUX TBAPUH,
AKMX BUKOPUCTOBYIOTb B €KCMEPUMEHTANbHUX Ta iHLWKNX
HaykoBux uinax (Ctpacbypr, 1986), Oupektusu Paau
€sponu 2010/63/ EU, 3aKkoHy Ykpainn Ne3447-1V «[Mpo
3aXMCT TBAPWH BiA, *KOPCTKOro nosogsKeHHa» [10, 11].

Y pocnigHy rpyny ysiwan 14 wypis, fAKi, oKkpim
CTaHOAPTHOrO pauioHy, oTpumysanu 10% onito KB
nepopanbHo 1 pa3 Ha goby y Ao03i 10 Mr/Kr BNpoaoBX
2 TWKHIB. BMPOBHMKOM A0CAIAMKYBAHOrO MNPOAYKTY
€ niueH3oBaHa KomnaHia «Aroma Extract Labs s.r.o.»
(Mpara, Yecbka Pecnybnika). Ana BBeAEHHA 4031 BUKO-
pucToByBaBCA 1abOPaTOPHUIA OLHOKAHANBbHUIA NiNeTKo-
BUi pgosatop 20 mMKA. [JO KOHTPOAbHOI rpynu yBinwan
6 cTaTeBO3piANX BinnX LWypiB-CaMLLiB, SIKi NepopasibHO
OTPUMYBaIM PO3YMHHUK-HOCI KB/, — onito HaciHHA Ko-
HOMesNb BNPOAOBK 2 TUXKHIB A0 CTAHAAPTHOrNO paLlioHy.
[HTaKTHY rpyny cknanu 6 wypis, AKi 6yan TiNbKKW Ha CTaH-

[ApTHOMY pauioHi. Mig Yyac eKcnepMmeHTasllbHOro Ao-
CNiAXeHHA crnocTepirann 3a 3arajbHMM CTaHOM LUyPIB.
HanpwuKiHLi ekcnepumeHTy nicnsa eBTaHasii npoBoauau
3abip maTepiany ana mopdonoriYHOro AOCAIAMKEHHS.
MaTepianom pgns pocnigrKeHHa cayryeBano cepue. 3i
3paskiB TKAHWMHU cepuA BUrOTOBAAAN NapadiHoBi 610KM
33 cTaHAapTHot MmeToamkotw [12]. OenapadiHoBaHi ri-
CTONOriYHI 3pi3n TOoBWMHOK 51 mKkm 3abapsntoBanu
remaToKCUAiHOM-e03MHOM, Tpuxpom MacoHom Aand
3arafibHO OMNAZOBOrO AOCAIAXKEHHA. TakKoX 6ynu Buro-
TOBJ/IEHI HAMIBTOHKI 3Pi3n TOBLLMHOW 1 MKM, siKi 3abapB.-
NIOBa/I METUIEHOBUM CUHIM-OCHOBHUM GYKCUMHOM i 33
[0MOMOroto iMepcCinHoi oniil gns NiaBULWEHHS PO34iNb-
HOI 34aTHOCTI FiCTONOrIYHI NpenapaTh AOCAIAXKYBaAU Mif,
CBITI0BUM MiKpocKkonom npu 36inblueHHi x1000 [13].
IMyHOTICTOXiIMIYHI JOCNIAKEHHA MPOBOAWAWN HA Ti-
CTONOTiIYHUX 3pi3ax 3 napadiHoBMX BNOKIB, MPU3HAYEHUX
ONA CTaHAaPTHOro MopdONOriYHOro AOCAIAMKEHHS, BU-
KOPWCTOBYBA/IM MOHOK/IOHANbHI aHTUTING ANA eHAoTe-
nito cyauH CD31 (Know JC70A, Thermo Fisher scientific).
JocnigeHHA NpoBoAMAM BiANOBIAHO A0 MPOTOKO/NY BU-
pobHMKa 3 HeobXiAHMMM KOHTpoNAMM. Bisyanisauito ITX
peakuii BUKOHYBanM 3a AOMNOMOIOK CUCTEMMU AeTeKLii
DAKO EnVision+System 3 xpomoreHom giamiHO6eH3u-
anHom [14, 15]. Ana aHanisy Ta mikpopoTorpadysaHHs
ricTonoriyHMx npenapaTiB BUKOPWUCTOBYBa/IM CBITI00M-
TUYHUIA MmiKpocKon Leica DM 2500 (Leica Microsystems
GmbH, HimewyunHa) 3 umdpoBoto Kamepoto Leica
DFC450 C (HimeuumHa) Ta NiLeH30BaHUM NPOrPamMHUM
3abe3neyeHHsam Leica Application Suit Version 3.8. Mop-
domeTpito cyamH cepud LWypiB, 30Kpema ix diameTpw i
TOBLUMHY CTiIHKM 3AilMCHIOBAAN 3@ AOMNOMOTO Nporpam-
Horo 3abe3neyeHHs Aperio ImageScope v12.3.3 (Leica
biosystems, Wetzlar, HimeyunHa). CepegHi NoKasHUKM
LiameTpiB i TOBLMHA CTIHKM NpeaCcTaB/eHi y BUrALi ce-
pefHbOro apuPMeTUHHOro i3 cepefHimMm KBaApPaTUYHUM
BigxuneHHam (MzSD), AOCTOBIpHICTb Pi3HULI MiX no-
KasHMKaMK BM3HaYanu 3a Kputepiem MaHHa-YitHi (U).
Mpu BCiX NOPIBHAHHAX Pi3HMLA BBaXKanaca CTaTUCTUYHO
3HAYYLLOO MPY MiHIManbHOMY piBHI 3HaYnmocTi p<0,05
[16].
Pe3ynbTaTu AoCAiaKeHHA Ta iX 06roBopeHHs.
MaKpOoCKONIYHNX O3HAK MATOJIOMIYHUX 3MiH cepuAa y
LypiB A4ocnigHol rpynu He BusasaeHo. Cepus TBapuH 40-
cnigHoi rpynu 36epiranm TMnoBy KoHiuHYy dopmy, manu
YiTKO BMpaKeHy BepXiBKy Ta OCHOBY. [ToBepxHA enikap-
[a rnageHbka, 6anckyya, 6e3 HawapyBaHb GibPUHY um
KpoBoBMAMBiB. Kamepu cepua 3b6eperkeHi, cepue 6e3
03Hak rinepTpodii un amnatauii. CepeaHs maca cepus
ctaHoBuaa 1,05+0,04 r i cTaTUCTMYHO He BiApi3HANacA
Big, KOHTpOAbHOI rpynu (1,04+0,05 r), (p>0,05).
MiKkpocKkoniyHo eHAoOKapa 36epexeHuin, npeacTas-
NIeHU eHpoTeniem 3 nigeHAOKapAianibHUM  LAPOM
MyXKOi CMNOMYYHOI TKAaHWHW, 6€3 O03HAK YLUKOAMKEHHA
i AeckBamalii eHaoTeniouuTiB. Agpa eHAoTeniouuTiB
npaBWbHOT 0BanbHOI popmu, 6e3 03HaK rinepxpomii um
KapionikHo3y. Enikapa y 6inbwocTi npenapartis 36epiras
HopmanbHy b6yposy. CybenikapaianbHa ¥UpPOBa TKaHU-
Ha MaliXKe He BUparkeHa. Y miokapai KapgiomioynTn
bopmyBanm BNOPALKOBaHI MyYKM 3 YiTKOK NonepevyHoo
NOCMYrOBaHICTIO, AZPa OBaJbHi, LEHTPa/bHO PO3TaLlO-
BaHi, baraTo KapaiomiounTis asosaepHi. Mix Kapgiomi-
OouMTamMM PO3TALLOBYBA/IAcA CTPOMA Yy BUMNALI BY3bKOTO
NPOCTOPY 3 TOHKMMM NMpPOLIAaPKaMU MYXKOI BOSIOKHUCTOT

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuuxn — 2026 — Bun. 1(180) / Bulletin of problems in biology and medicine - 2026 - Issue 1 (180)

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

483



MOP®O0NO0rifA / MORPHOLOGY

PucyHok 1 — Miokapa wypa AocnigHoi rpynu Ha 14-y no6by ekcnepu-
MeHTanbHoro 3actocyBaHHA 10% onii KB/Al. MonepeyHa i N03A0BXHA
NOCMYroBaHiCTb CKOPOTIMBUX KapaiomiouuTis ao6pe BUpasHa, Mix
KapaiomiouuMtamm cTpoma y BUINAAi By3bKOro NPoCTopy 3 TOHKUMU
npoLapKaMm NyXKOi BOJIOKHUCTOI CNOJIY4YHOI TKAHUHM | cyAuHaMu.
3abapBneHHA reMaToOKCUAIHOM Ta €03MHOM. 36inblueHHs: x1000
(imepcis).

PucyHoK 2 — CD31-no3utuBHa membpaHHa peakuia nepesaXHo no-
MipHOI IHTEHCMBHOCTI Y KaninApax, apTepionax i BeHynax miokapaa
Ha 14-y poby 3acrocysaHHs onii KB/, ITX TunyBaHHA eHgoTenio-
uuTiB 3a gonomoroto mapkepa CD31 (KnoH JC70A, Thermo Fisher
scientific). 36inbweHHA: x400.

CMNONYYHOT TKAHWUHM i PIBHOMIPHOI BaCKynApuU3aLi€to,
6e3 03HaK 3ananbHoi iHdinbTpauii (puc. 1).

Hamu 6yno ouiHeHO eKcrnpecito iMyHOriCTOXiMiYHOTO
mapkepa eHgotenito CD31 y cyanHax miokapaa Liypis
Ha 14-y poby nepopanbHOro 3actocyBaHHa 10% onii
KB, B8 n03i 10 mr/kr/no6y. CD31-no3uTnBHa peakLin
JIOKaNi3yBasiacs NepeBaXKHO y Kaninapax, aprepionax i
BeHy/nax. 3abapBieHHA 6yn0 membpaHHMM, 3 MOMIPHOO
iHTeHcuBHicTo. MopdonoriyHo eHaoTeniounTM Manu
YiTKi KOHTYPM, O3HAK eHA0TeNiaNbHOI AEeCTPYKLUiT UM 3HU-
KeHHA ekcnpecii CD31 He BMABNEHO, WO CBIAYMTL NPO
BiACYTHICTb TOKCUYHOI Aii B AocniaskeHin aosi 10 mr/kr/
noby (puc. 2).

Mpu gocniarKeHHi cyauH miokapga mopdpomeTpuy-
HWUI aHani3 He BWABMB CTATUCTUYHO 3HAYYLLMX 3MiH
30BHILIHbOrO Ta BHYTPILHbLOrO AiaMeTpiB KOPOHAPHUX
apTepili BeAnKoro Kanibpy nicna 3actocyBaHHsA KB y
no3i 10 mr/kr/no6y. Tak, 30BHIilWHIl AiameTp CTaHOBMB
198,45+26,23 mMKM (KOHTpOAnbHa rpyna — 197,83+25,17
MKM), BHYTpIlWHIA AiameTp — 133,59+15,12 MKM (KOH-
TponbHa rpyna — 132,47+14,19 MKM), TOBLUMHA CTiH-
KM — 33,43+5,03 MKm (KOHTpoAnbHa rpyna — 35,13+6,02

MKM), TOBLMHA Megii — 23,31+3,07 MKM (KOHTpO/IbHa
rpyna —23,51+4,12 mkm). YacTka meaii y CTPYKTypi CTiH-
KM 3a/MWanacb cTabinbHOO, WO BKA3ye HA BiACYTHICTb
rineptpodivyHMx npouecis. TaKUM YMHOM, eKCnepuMeH-
TanbHe 3actocyBaHHA KB/ y pocnigskysaHin fosi He cy-
NPOBOAKYBaNOCA MOPOOMETPUYHO 3HAYYLLMMM 3MiHA-
MU MOPGOMETPUYHUX MAPaMETPiB KOPOHAPHUX apTepiit
Be/IMKOro Kanibpy (p>0,05).

Mpn mopdomeTpruyHOMY AOCHiAKEHHI apTepil ce-
peaHboro Kanibpy y rpyni Kb cepegHiit nokasHUK
30BHIlIHbOrO AjameTpa cTaHoOBMB 86,65+1,12 MKM i
LOCTOBIPHO He BiApPi3HABCA Big, KOHTPO/ABHOI rpynu
(87,65%£2,12 mKm), p>0,05. CepegHiit MOKa3HWUK BHY-
TpilwHboro agiametpa (59,75+1,31 MKm) He3HaYHO, NpoTe
[,0CTOBIPHO NepeBULLLYBAB BiAMNOBIAHWI MOKA3HUK rpynu
KoHTposto (58,47+2,07 MKm), p<0,05. ToBLMHA CTiHKK
(13,154£0,95 mkm) i ToBwMHa meaii (10,75+0,21 mKm)
apTepilt cepeAHbOro Kanibpy meHwWi 3a BiANOBIAHI Mo-
KasHWKM rpynu KoHTposto (14,59+1,13 mkm i 11,09+0,25
MKM), BCTAHOB/IEHA AOCTOBIPHA Pi3HWULLA 3 KOHTPOIbHOMO
rpynow npu mopGoMeTPUYHMUX 3amipax TOBLMHU CTiH-
KW CBigYMNA NpO TEHAEHLi A0 3MEeHLIEeHHA TOBLMHU
CYAMHHOI CTiHKM i BiACYTHICTb KOHLLEHTPUYHOIO pemoge-
NtOBaHHA. 36iNblUEHHS BHYTPIWHbOrO AiameTpa B rpyni
KB, 3ymoB/1t0BaNo 3MEHLLEHHA CNiBBiAHOLEHHSA NaoL,i
CTiHKM [0 NJIOLWi NPOCBITY, MOKAa3HWUK AKOro AOPiBHIOBAB
1,10 (B KOHTpoOAbHIN rpyni — 1,25). OTpMmaHi 3Ha4yeH-
HA BiANOBIAAOTD MOPPOMETPUYHMM XAPAKTEPUCTUKAM
M’130BUX apTepiin cepeaHbOro Kanibpy, oas AKMX naoLa
CTiHKM, AK NpaBWAO, MepeBWLLYyE MAOLLy NpPOCBiTYy. 3
Mopdo-dyHKLIOHANbHOT TOUKM 30pYy TaKi 3MiHU MOXKYTb
BifoOparkaTM nepeBaxkaHHA BA30AMATALIMHUX MeXxa-
Hi3miB 6€3 03HakK rinepTpodii meaji abo CKNepPOTUYHUX
npouecis.

B apTepisx miokapaa apibHoro Kanibpy npu ekcne-
pUMeHTaNbHOMY 3acTocyBaHHi onii KB/l BcTaHOBAEHO
[0CTOBipHE 36iMbWEeHHA BHYTPILWHbOrO AiaMeTpa CyauH
NMOpPiBHAHO 3 KOHTpO/bHOW rpynoto (p<0,05). Y rpyni
KB/, BHYTpilWHIil giameTp ctaHosuB 24,3111,07 MKM, Y
KOHTPOAbHIlM rpyni — 23,54+1,12 mkm. BogHouac Big-
3HauanacA TeHAEHLIA [0 3MeHLWeHHA 3arajabHOoi TOB-
LWMHW CTiIHKM | TOBLWMHW Megii. Mpu mopdomeTpii BCTa-
HOBJ/IEHO, WO TOBLWMHA CTiHKM y rpyni KB/, cTaHoBUMAa
5,401£0,35 MKM i OCTOBIpHO 6y/la MEHLLO, Hi¥K Y KOH-
TpoAbHil rpyni (6,08+0,83 MKM), TOBLWMHA Megji y rpyni
KB/, ctaHosuna 4,60+0,18 MKm i TaKOXK AOCTOBIPHO Bif-
pi3HAnacs Bia rpynu KoHTpoto (5,100,211 mkm), p<0,05.
Mpn MopdomeTpnYHMX 3amipax 30BHILLHbOIO AiameTpa
[0CTOBIPHOT Pi3HUL, He BcTaHoBeHO (p>0,05). TakK, 30B-
HiWHIN giameTp y rpyni KB, ctaHosuB 35,47+1,09 MKMm,
B KOHTPO/bHIiN rpyni — 35,69+1,23 mkm. 3 mopdono-
riYHOI TOYKM 30pY TaKi 3MiHM CBigYaTb NPO BiACYTHICTb
KOHLIEHTPMYHOIO PeMOZAENtOBAHHA CYAMHHOI CTIHKM Ta
rineptpodii rMagkom’s3oBux KNiTMH. HaBnaku, poswu-
PEHHA NPOCBITY NPWU BiZHOCHOMY 3MEHLUEHHI TOBLLMHMN
M’I30BOrO Wapy MOKe BifobpakaTu 3HUKEHHA TOHYCY
apTepianbHOI CTIHKM Ta MepeBa)kaHHA BasoAwaTaLin-
HUX MexXaHi3miB perynauii. 3 remognmHamivyHOi No3nLii
36inblWeHHA MOPPOMETPUUHUX MapamMeTpiB AiameTpis
NMOTEHLIMHO MOXYTb CYMNpPOBOAXKYBATUCA 3POCTaHHAM
NokanbHoi nepdysii miokapaa. TeHAEHLiA A0 3MEHLLEeH-
HS TOBLUMHM Megii moxe 6yTM Nos’si3aHa MOMKAUBUM
snamBom onii KB, Ha KanbLi€eBi KAaHA/M Ta CKOPOTAUBY
aKTMBHICTb MioLMTIB. TaKMM YMHOM, Yy ApPiGHUX apTepiax
CMOCTEPIraeTbCca CTPYKTYPHUIN Npodinb, WO XapaKTepu-
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3YETbCA MepeBaXKaHHAM AWNaTauiMHUX 3MiH 6e3 03HaK
rineptpodiyHoro abo CKAEPOTUYHOIO PEMOLENIOBAHHS,
LLLO MOXKe CBIiAYMTM NpPOo 36epeskeHHsA i MOKpalLeHHA Mi-
KPOUMPKYIATOPHOT NAHKM KPOBOMOCTAYaHHA.

Y rpyni eKcnepumeHTaNbHOro 3acToCcyBaHHA OANii
KB apTepionn miokapga 36epiranv TMNoBy rictoapxi-
TEKTOHIKY CyaMH M’A30BOro TMny. EHAOTenianbHMIA Wwap
npeacTaBfeHUA CMJIOWEHUMU  KAITUHAMU 3 YiTKMMK
KOHTypamu, 6e3 03HaK geckBamauii abo nponidepadiii.
Appa eHgoTeNnioumTiB BUAOBKEHI, OPIEHTOBAHI B34,0BX
OCi cyaAnHK, uMTonnasma piBHOMipHO 3abapsneHa. BHy-
TPilWHA enacTMyHa membpaHa Bi3yasisyBasiaca fiK TOHKA
XBWUAACTA CTPYKTYpa, 6€3 pparmeHTaLLii Y4 NOTOBLLEHHA.
Megia chpopmoBaHa 1-2 Wwapamu LUPKYAAPHO OPIEHTO-
BaHWX rnagKkom’a30BuUX KNiTUH. Y rpyni KB/ Bia3Havana-
CA TEHAEHLiA A0 3MEHLIEHHA TOBLUMHKN Meaji, 6e3 03HaK
rineptpodii miounTis abo 36inbweHHA ix KinbKocTi. Agpa
rNagKoM’ a30BMX KNITUH 36epiranm oBanbHy popmy, 6es
rinepxpomii yn nonimopdiamy. AgBeHTULIA TOHKA, Npea-
CTaB/fieHa MyXKOK CMOAYYHOH TKaHMHOW, 6e3 AsuLy
CKNepo3yBaHHA abo NepuBacKyNspHOro Habpsaky. O3HakK
nnasmoparii, NnepuBackyNApHoi iHPiNbTpaLi, rianiHo3y,
anctpodiuHux 3miH He BuaBneHo (puc. 3).

Y rpyni onii Kb[, BCTaHOBNEHO AOCTOBipHE 36i/b-
LWEeHHA 30BHiWHbOro (27,23+0,19 MKM), BHYTPIiLLHbOIO
AiameTpa apTtepion (19,11+0,17 mKm) i TeHAeHUilo A0
3MeHLEeHHA TOBLWMHN Megii (4,12+0,05 MKm). Y KOH-
TPOJIbHIN rpyni BiANOBIAHI NOKAa3HUKM CTAHOBUAW: 30B-
HilWHIN giameTp — 26,57+0,15 MKM, BHYTpILLHIN giameTp
— 18,08+0,11 MKMm, TOBLUMHA CTiHKKM — 4,2910,09 mMKMm.
MopdomeTpuryHi 3miHM apTepion y rpyni onii KB Big-
nosiganu npoodinto dyHKUioHanbHOI Bazoagmnatauii 6es
CTPYKTYPHOI NepebynoBu CyANHHOI CTIHKK.

KaninapHa ciTka miokapga y rpyni onii KB/ 36epirana
TUNOBY HOPMaA/bHY apXiTEKTOHiKy. Kaninapu postawo-
BYBa/INCA MEePEBaXKHO MiX Kapgiomioumntamu, bopmyto-
YW LWiNbHY aHACTOMO3YH4Y CiTKY, OPIEHTOBaHY B340BX
M’130BUX BOJIOKOH. EHAOTenianbHMit liap 6yB npeacTas-
NEHWI CNNOLWEHUMU KNITUHAMW 3 YITKUMU KOHTypamu
Ta piBHOMipHO 3abapBneHol UMToNNa3moto. fAapa eH-
[0TeNioumnTiB OBasIbHI, NOAOBXKEHI, 6€3 03HaK rinepxpo-
Mii um nikHo3y. O3HaK gecKkBamalii eHAoTeN o, BaKyoni-
3auii abo HabpsaKy He BuABNAEHO. ba3anbHa membpaHa
YiTKO KOHTYpOBaHa, 6e3 NOTOBLLEHHA Yn dparmeHTay;i.
MepuKaninapHUit npocTip 6e3 ABULL, HaBPAKY i KNITUHHOI
iHpinbTpauii. PopmeHi enemeHTN KpoBi y NpocBiTi 6e3
O3HaK CTa3y i arperaduii.

Y pocnigHii rpyni TakoXK BiA3Hayanaca TeHAeHUiA
[0 nomipHoro 36inblueHHA cepeaHboro AiameTpa Ka-
ninapie. Kaninapu xapakTtepusyBanmca CTabifbHICTIO
TOBLMHU eHAOTeNiaNbHOro Wwapy, BUrIa4aAn NOMipHO
OWUNATOBaHi, HE3HAYHO 3BMBUCTI i MOBHOKPOBHI, Aia-
MeTp AKux 6yB y AianasoHi Big 4,5 MKm 0 12,5 MKMm,
cepegHilt giameTp cknas 8,56+0,11 MKM. Y KOHTPOJIbHIMN
rpyni giameTp Kaninsapis CTaHOBMB Bif 5 A0 8 MKM, ce-
peaHin giametp 6yB Aewo meHwui (6,25+1,07 MKm).
36inbleHHA NPOCBITY OKpemMMUX KaninApis moxke 6yTu
nos’asaHe 3 QyHKLiOHAaNbHOO BasoAufaTaLlieto Ta Mno-
KpalleHHsm nepdysii miokapaa. Kaninapu € Hanbinbuw
YYTIMBOKO JIAHKOK MiKPOLMPKYAALLi, TOMY BiACYTHICTb
CTPYKTYPHUX YLIKOAMKEHb Ta 03HAK peayKuii KaninAapHoi
CiTKM CBigUMTL Npo 36epexkeHHA TpodiyHoro 3abesne-
YeHHSA KapgiomiouuTis.

3]
L

PucyHoK 3 — 36eperkeHa rictonoriyHa CTpyKTypa Miokapga Ta cyauH
nicna 2 TXKHIB eKcnepuMMeHTaIbHOro 3acTtocyBaHHA onii Kb/,
ApTepiona i KaninapHe pycao miokapaa 6e3 CTPYKTYpHUX 3MiH.
HanisToHKui npenapart (1 MKm), 3a6apBneHHA METUIEHOBUM CUHIM
— 0CHOBHUM ¢yKcMHOM. 36inbieHHsA: x1000 (imepcin).

Taknum YMHOM, 3actocyBaHHa onii Kb y ao3i 10 mr/
Kr/poby BMpoAOBXK 2 TUXKHIB HE CynpoBOAKYBanocs
CTPYKTYPHUMM 3MiHAMM Kaninapis miokapaa, a mopdo-
NoriyHa KapTuHa Bignosifana ctaHy ¢yHKUiOHanbHOI
CTabiNbHOCTI MIKPOLMPKYNATOPHOrO pycna. BuasneHa
nicna 2 TUXKHIB EKCNepUMMEHTa/IbHOTro 3aCTOCYBaHHA
KB[, TeHaeHuia 0o Basogunatauii ApibHMX apTepii Ta
apTepion miokapga 6e3 o3Hak rinepTpodiyHoro pemo-
OEeNoBaHHA Y3roAMKYETbCA 3 AAaHMMMU CydYaCHUX AOCAi-
OXKeHb WoA0 cyauHHUX edeKTiB KaHabiHoiais [2].

S. Hooshmand i cnisasTop. (2025) y cBoix gocni-
OXKEHHAX OeMOHCTPYHoTb, Wwo Kb/ moxe 3meHLyBaTh
eKkcnpecito pepmeHTiB, WO 3abe3neyyroTb CUHTE3 OKCU-
Ay as30Ty, i NiACMNIOBaTU aKTUBHICTb GepmeHTy eHao-
TenianbHoi NO-CMHTa3u, Wo B CBOK Yepry nNpu3BoauTb
00 3HMXKEHHA OKCMOATUBHOINO CTPecy i MOKpalLeHHA
eHaoTenianbHoi ¢yHKUii [17]. MpoTte BnamB i 6e3neka
KB/ 3anexuTtb Big Ao3n, popmu npenapaTy, TPMBANOCTI
BXXMBAHHA, A TAKOX Big, B3aEMOZII 3 iHWMMKN npenapa-
Tamu. Tomy, Ha AiYyMKy aBTOpiB, HeobXxigHi noganbLi fo-
CNigXKeHHA ANA BU3HAUYEHHA ONTMMANIbHOTO A03YBaHHS,
dopmu NpenapaTy Ta 4OBrOCTPOKOBOI 6e3neKun A/1a KOH-
KpeTHux cTaHis [17].

C. Stanley i cniBaBTop. gocniannu, wo Kb, BUKNMKae
BasoguMnaTauito BpuKOBUX apTepi NHOAUHWU LIAAXOM
aKtmBauii CBl-peuenTopiB Ta KaHaniB TPaH3UTOPHOro
pPEeLenToOpHOro NoTeHuiany, i 3aneXnTb Bifg eHaoTenito
Ta okemay asory. Mpote iHaykoBaHa KB/, Basogunartauis
6yna npurHiyeHa y 4oN0BiKiB Ta y NaLieHTiB 3 AiabeTom 2
TMNy i rinepxonectepuHemieto [18]. MogibHi pesynbtaTn
oTpMMaHi B gocniaxkeHHi S. O’Sullivan, ge npogemoH-
CTPOBaHO 3HUMKEHHA CYAMHHOrO TOHYCYy B a0OpTi LUypiB
nig snansom Kb, [19].

OpHak Ha aymKy H. Urli¢ 3i cnisasTop. (2025), Hese-
JIMKi po3mipu BUBIPOK, KOPOTKa TPUBaNiCTb AOCIAKEHD
i HEBM3HAYEHICTb WO40 AOBrOCTPOKOBOI 6e3nekun CcTBo-
pOIOTb TPYAHOLL ANA KAiHIYHOro BuKopucTaHHA KAB.
MoTpibHI Nmoganbli AoCnigKeHHA ANA cTaHAapTusauii
[O3YBaHHA, YTOYHEHHA TapreTyBaHHA peLenTopiB Ta
YTOYHEHHA PoJii eHAoKaHabiHoIAHOI cucTemmn B ceple-
BO-CYAMHHIN cucTemi. 3arasiom, pesyibTaTu A4OCNiAKEHD
niaTBEPAKYIOTb NepcnekTnBHicTb KB, AK gonomixHoro
3acoby B NiKyBaHHI CepLeBO-CyAUHHUX 3aXBOPOBaHb,
ane wupLle KNiHiYHe BUKOPUCTAHHA BUMarae binbL pe-
TENbHUX | MacWwTabHUx pocnigxeHb [2].
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BucHoBKM.

1. Micna 2 TMKHIB 3actocyBaHHA onii KB mopdo-
IoriYHa CTPYKTypa cyauH miokapaa 36epirana tmunosy
ricToapXiTeKTOHiKy 6e3 03HaK AeCTPYKTUBHMX, 3analib-
HUX abo CKNepPOTUYHUX 3MiH. MopdomeTpuYyHi Nnapame-
TPM KOPOHAPHUX apTepiit BEIMKOro Kanibpy A0CTOBIpHO
He Bigpi3HAAUCA Big KOHTpobHOT rpynu (p>0,05).

2. Y KOpOHapHUX apTepisx cepeaHboro Kanibpy npm
MOPPOMETPUYHUX 3amipax BCTAHOB/NEHO [AOCTOBIPHO
MEHLLY TOBLLMHY CTiIHKM NOPIBHAHO 3 KOHTPO/IbHOIO rpy-
noto, WO CBiAYMN0 MPO BiACYTHICTb O3HAK MOTOBLLEHHA
i KOHUEHTPUYHOrO pPemogentoBaHHA CYAWHHOI CTiH-
KW. 36inblueHHA BHYTpiWHbOro giametpa B rpyni KbA,
3MEHLUIEHHA CMiBBIAHOWEHHA MJOWi CTIHKM A0 NOLi
NpocBiTy 3 Mopdo-PYHKLiIOHANbHOT TOYKM 30Ppy MOXKYTb
BKa3yBaTM Ha MepeBa)kaHHA Ba3o4MNaTaLiMHUX Mexa-
Hi3miB 6e3 03HakK rinepTpodii meajii abo cKNepPOTUYHUX
npoL,ecis.

3. Y apibHUX apTepiax cnocTepiraeTbCs CTPYKTYPHUN
Npodinb, WO XapaKTepU3yETbCA NepeBaXKaHHAM AunaTa-
LiMHUX 3MiH 6€3 03HaK rinepTpodivyHoro abo ckaepoTny-
HOrO PeMOAENIOBAHHA, WO CBIAYUTb NPO 36epeskeHHs i
NOKPALLEHHA MIKPOLMPKYNATOPHOI NAHKM KPOBOMOCTa-

YaHHA. MopdomeTpuyHi napameTpu apTtepion y rpyni
KB/ Bignosiganun npodinto ¢yHKLioHaNbHOI Basogua-
Tauii 6e3 cTpyKTypHOi NnepebynoBuM CYAUHHOI CTIHKW.

4. Kaninapu miokapga xapakTtepusysanuca 3bepe-
YKEHOK CTPYKTYPHOK OpraHi3aLi€to, iHTAaKTHICTIO eHao-
TeNiaNbHOro Wapy Ta cTabiNbHOMO WiNbHICTIO KaninApHoi
mepexi. O3HaK peayKLuii MiIKPOLUPKYAATOPHOrO pycna
abo nopyweHHA nepodysii He BUABAEHO.

5. CykynHicTb MopdonoriyHnx o3Hak i mopdome-
TPUYHUX MapaMeTPiB CBiAYMTb NPO BiACYTHICTb HEraTmB-
Horo Bnamey onii KB/ Ha cyAnHHY cuctemy miokapga y
PaHHI TEPMIHM eKCnepumeHTy. BuasneHi amiHu y cyan-
Hax ApibHoro Kanibpy moxyTb BigobpakaTu nepesa-
aHHA eHAoTeniabHO-3aNeXHUX  Ba3oAunaTauiiHmX
MexaHi3miB 6e3 po3BUTKY MaTONOMNYHOIO pPEMOoAeNto-
BaHHA.

MepcnekTMBKM NOAANBLUNX [OCNIAMKEHD.

HeobxigHi noganblui eKcnepMmeHTanbHi  Aochi-
OXKEHHA cepLeBOo-CYyANHHOI CUCTEMU Ha Pi3HMX TEPMIHAX
3actocyBaHHs onii KB/ 8 o3i 10 mr/kr/noby i BctaHoB-
NIeHHA ocobamnsocTelt mopdonoriyHoi opraHisauii i mop-
boMeTPUYHMX NapameTpiB KOPOHAPHUX apTepil y LLypiB
6e3 iHayKkoBaHoi naTonorii.
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MOP®O/OT4YHI | MOPPOMETPUYHI 3MIHU CEPLLA | KOPOHAPHUX CYAUH LLYPIB NICNA 2 TUXHIB EKCNE-
PUMEHTA/IbHOIO 3ACTOCYBAHHA 10% ONIi KAHABIZIONY

LWesuyk M. M., Bonoc /. I.

Pestome. KaHabigion (KBJ) — HaTypa/ibHUIN HEMCUXOAKTUBHUI eKCTPaKT Cannabis Sativa L. xapaKTepusyeTbea
LUMPOKUM CMEKTPOM TEPANEBTUYHMX BNACTUBOCTEMN, LLLO NiATBEPANKYE BaXKAMBY POJb MOr0 3aCTOCYBAHHA Y NiKYBaHHI
CepLEeBO-CYAMHHUX 3aXBOPtOBaHb. MeTa AOC/iAKEHHS — BCTAHOBUTU MOPOOTiYHI | MOPPOMETPUYHI 3MiHM cepusa
i KOPOHAPHUX CYAMH LLYPIB NICNA 2 TUMXKHIB eKcnepMmMeHTanbHOro 3actocyBaHHA 10% onii KBA. EkcnepumeHT npo-
BeAEHUM Ha 26 cTaTeBO3pinnx 6inmx Lypax-camuax saroto 180-230 r i3 AOTPUMaHHAM NOMOXKEHb EBPONENCbKOI
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KOHBEHLLT OO0 3aXMCTY XpeBETHUX TBAPUH, AKUX BUKOPUCTOBYHOTb B EKCNEPUMEHTAZIbHUX Ta iHLLMX HAYKOBMX LLiNAX
(Crpacbypr, 1986), Anpektnen Paam Esponn 2010/63/ EU, 3akoHy YkpaiHu Ne3447-1V «po 3axmCT TBapyH Bif, Kop-
CTKOro NOBOAYKEHHA». TBApMHM pocnigHoi rpynu (14) otpumysanu 10 % onito KB, nepopanbHo 1 pa3s Ha foby y
0031 10 Mr/Kr BNpoaoB»K 2 TUXKHIB A0 CTaHAAPTHOrO paLioHy. TBapUHKU KOHTPO/IbHOI Fpynu (6) OTPUMYBasN PO3UNH-
HUK-HOCI KB, — 0onito HaciHHA KoHONENb WoAeHHO nepopanbHo B A03i 0,1 Ma/Kr BNpoaoBK 2 TUXKHIB 40 CTaHAapT-
HOTO pauioHy. IHTaKTHY rpyny ckaanu 6 wypis, AKi 6yau TiIbKM Ha CTaHAAPTHOMY paL,ioHi. BusHayann mopdonoriyHi
0cob6MBOCTI cepus, NposoanAN MOPPOMETRItD CyAUH cepLs, 30Kpema ix AiaMeTpu i TOBLLMHY CTiHKM i3 CTaTUCTUY-
HOlo 06p0o6KOI0 AaHMX. Pi3HMUSA BBaXKanaca CTaTUCTUYHO 3HAYYLLOK NPU MiHIManbHOMY piBHI 3HauMmocTi p<0,05.

Byno BcTaHOB/EHO, WO MopdoNoriYHa CTPYKTYpa MioKapaa i KOpoOHapHUX CyaAuH 3bepirana TMNOBY ricToapxiTek-
TOHiKy 6€e3 03HaK AeCTPYKTUBHMX, 3anasibHUX abo CKAEPOTUYHUX 3MiH. MopdoMeTpUYHI NapameTpu KOPOHapHUX
apTepilt BeIMKOro Kanibpy AOCTOBIPHO He Biapi3HAAUCA Big KOHTPObHOT rpynu (p>0,05). Y KopoHapHUX apTepiax
cepeaHboro Kanibpy npu mopbomMeTpuyHMX 3amipax BCTAHOBNEHO AOCTOBIPHO MEHLUY TOBLUMHY CTiIHKM MOPIBHAHO
3 KOHTpONbHOO rpynoto (p<0,05), Wwo cBig4YMA0 Npo BiACYTHICTb O3HAK MOTOBLUEHHSA | KOHLEHTPUYHOIO pemoge-
JIIOBAHHA CYAMHHOI CTiHKM. 36inbleHHA BHYTPIWHbOro giameTpa B rpyni KB/, 3meHLWeHHA cniBBiAHOLWEHHA NAOLL
CTIHKM 0 NAoLWi NPocBiTy 3 MopdOo-dYHKLIOHANbHOT TOYKM 30py MOXKYTb BKa3yBaTM Ha NepeBaykaHHA BaszoaunaTa-
LiMHUX MexaHi3miB 6e3 o3Hak rinepTpodii meaii abo ckiepoTUUYHKUX NpoueciB. Y ApibHMX apTepiax cnocTepiranocs
nepeBakaHHA gunaTauiiHuX 3miH 6e3 03HaK pemogentoBaHHA. MopdomeTpuyHi napameTpu aptepion y rpyni KB/,
Bignosiganun npodinto dyHKLioOHaNbHOI BazoannaTaLii 6e3 cTpyKTypHOI nepebyaoBu CyanHHOI CTiHKK. Kaninapm mi-
OKapAa XxapaKTepusyBanucs 36epexkeHo CTPYKTYPHOI OpraHi3aLli€to, iHTaKTHICTIO eHAoTeNiaIbHOTO LWapy Ta CTa-
6iNbHOIO WiNbHICTIO KaninapHoi ciTkM. O3HaK peayKuii MiIKpOUMPKYNATOPHOro pycaa abo nopyweHHs nepoysii He
BUABNEHO.

CyKynHicTb MoOphONOriYHNX 03HaK | MOPOMETPUYHMX NapaMETPIB CBIAYUTbL NPO BiACYTHICTb HEFATUBHOTO BNAU-
By onii KB/l Ak aietnuHoi no6asku B A03i 10 Mr/Kr/aoby Ha CyAMHHY CUCTEMY MiOKapAa Y paHHI TEPMIHK eKcnepu-
MEHTY.

Kntovosi cnoBa: cepue, CyanHWU, MIKPOLMPKYAATOPHE PycAo, ricTonoris, MopboMeTpisn, LypKu, eKCnepumMeHT,
onis KB/,

MORPHOLOGICAL AND MORPHOMETRIC CHANGES IN THE HEART AND CORONARY VESSELS OF RATS AFTER 2
WEEKS OF EXPERIMENTAL APPLICATION OF 10% CANNABIDIOL OIL

Shevchuk M. M., Volos L. I.

Abstract. Cannabidiol (CBD) is a natural non-psychoactive extract of Cannabis Sativa L. characterized by a wide
range of therapeutic properties, which confirms the important role of its use in the treatment of cardiovascular
diseases. The aim of the study was to establish morphological and morphometric changes in the heart and coro-
nary vessels of rats after 2 weeks of experimental application of 10% CBD oil. The experiment was conducted on 26
sexually mature white male rats weighing 180-230 g in compliance with the provisions of the European Convention
for the Protection of Vertebrate Animals used for Experimental and other Scientific Purposes (Strasbourg, 1986),
Council of Europe Directive 2010/63/EU, Law of Ukraine No. 3447-IV “On the Protection of Animals from Cruelty
to Animals”. Animals in the experimental group (14) received 10% CBD oil orally once a day at a dose of 10 mg/kg
for 2 weeks with the standard diet. Animals in the control group (6) received the CBD carrier solvent — hemp seed
oil orally once a day at a dose of 0.1 ml/kg for 2 weeks with the standard diet. The intact group consisted of 6 rats
that were only on the standard diet. Morphological features of the heart were determined, morphometry of the
heart vessels was performed, their diameters and wall thickness with statistical data processing. The difference was
considered statistically significant at the minimum significance level of p<0.05.

It was found that the morphological structure of the myocardium and coronary vessels retained a typical histoar-
chitectonics without signs of destructive, inflammatory or sclerotic changes. Morphometric parameters of large-cal-
iber coronary arteries did not differ significantly from the control group (p>0.05). In medium-caliber coronary ar-
teries, morphometric measurements showed a significantly lower wall thickness compared to the control group
(p<0.05), which indicated the absence of signs of thickening and concentric remodeling of the vascular wall. An
increase in the internal diameter in the CBD group, a decrease in the ratio of wall area to lumen area from a mor-
pho-functional point of view may indicate the predominance of vasodilation mechanisms without signs of media
hypertrophy or sclerotic processes. In small arteries, a predominance of dilatation changes without signs of remod-
eling was observed. Morphometric parameters of arterioles in the CBD group corresponded to the profile of func-
tional vasodilation without structural reorganization of the vascular wall. Myocardial capillaries were characterized
by preserved structural organization, intact endothelial layer and stable density of the capillary network. No signs of
reduction of the microcirculatory bed or impaired perfusion were detected.

The combination of morphological features and morphometric parameters indicates the absence of a negative
effect of CBD oil as a dietary supplement at a dose of 10 mg/kg/day on the myocardial vascular system in the early
stages of the experiment.

Key words: heart, vessels, microcirculation, histology, morphometry, rats, experiment, CBD oil.
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