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Hemp oil, extracted from the seeds of industrial hemp Cannabis sativa L., is widely used in medicine and the
food industry. It has a positive effect on the body and on biological and physiological processes due to its ideal ratio
of essential polyunsaturated fatty acids. The aim of the study was to evaluate the histological organization of the
parenchymal and stromal-vascular components of the liver of rats on the 42nd day of experimental application of
hemp seed oil. The study was conducted on 26 sexually mature white male rats weighing 180-230 g in compliance
with bioethical standards. The daily dose of hemp seed oil in the experimental group was 0.5 mi/kg, and in the con-
trol group — 0.1 mi/kg. The morphological features of the liver were determined, and a morphometric study of the
diameter of the vessels of the microcirculatory bed of the liver was performed with statistical data processing. It was
found that the structural organization of the parenchymal and stromal-vascular components of the liver on the 42nd
day of experimental use of hemp seed oil as a dietary supplement at a dose of 0.5 ml/kg/day was not disturbed,
no morphological signs of inflammation and necrotic changes in hepatocytes were found, microvesicular steatosis
in <5% of hepatocytes corresponded to grade SO according to Kleiner and indicated the absence of parenchymal
fatty degeneration of the liver. Morphometric analysis of the microcirculatory vessels of the liver on the 42nd day
of experimental application of hemp seed oil at a dose of 0.5 mi/kg/day showed no significant difference between
the average values of their diameters and the relative values of dilation and fullness in the experimental and control

groups and intact animals (p>0.05), indicating the safety of consuming hemp seed oil at a dose of 0.5 mi/kg/day.
Key words: liver, microcirculatory bed, histology, morphometry, rats, experiment, hemp seed oil.

Connection of the publication with planned re-
search work.

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.

Cannabis Sativa L. seeds are a very important and
valuable raw material for oil production [1]. The seeds
are a unique source of protein, consisting of 20-25% eas-
ily digestible protein, containing vitamins, minerals, and
about 35% beneficial oil obtained by cold pressing [2].
Hemp oil contains 20 amino acids, including 9 essential
polyunsaturated fatty acids in an ideal ratio of omega-6
linoleic acid to omega-3 alpha-linolenic acid of 3 to 1.
This ratio of polyunsaturated fatty acids has a positive
effect on the body’s condition and biological and physio-
logical processes when hemp seed oil is consumed daily
[3, 4]. Hemp oil, which is used for food purposes, also
helps to lower cholesterol levels, is effective in treating
hypertension and constipation, and has anti-inflamma-
tory effects in skin diseases and autoimmune diseases
[2, 4-6].

The results of experimental studies conducted by N.
Kaushal et al. (2020) showed a positive effect of hemp
seeds on obesity in Wistar rats caused by a high-fat diet.
Thus, consumption of hemp seeds for 1 and 2 months
reduced hypercholesterolemia, major liver enzymes,
and morphological manifestations of macro- and mi-
crovesicular liver steatosis, indicating the hepatopro-
tective effects of hemp seeds and their antioxidant and
anti-inflammatory role [7].

Authors M. Majewski, A. Jurgonski (2021) also stud-
ied Zucker rats with genetically determined obesity and
the effect of hemp seeds and hemp oil on vascular dys-
function and found that seed supplements were more
effective and beneficial than oil due to a wider range
of potentially bioactive compounds [8]. Experimental
studies by P. Opyd (2020) also demonstrated that edible
hemp seeds are more effective than oil extracted from
them in alleviating metabolic disorders in rats with ge-
netically determined obesity, suggesting that the lipid
fraction is only partially responsible for these effects [9].

Important are the results of an experimental study
conducted on white albino Wistar rats to determine the
toxicological effects and side effects of hemp seed oil on
the liver after 4 weeks of oral administration of various
doses in the experimental groups — 0.01 ml/kg/day, 0.1
ml/kg/day, and 1 ml/kg/day. A significant increase in
liver enzymes ALT, AST, and LF was observed in all exper-
imental groups compared to the control group. in the
experimental groups with a dosage of hemp seed oil of
0.01 ml/kg/day and 0.1 ml/kg/day, pathological chang-
es in the liver were observed in the form of mild fatty
hepatosis and congestive phenomena in the liver, how-
ever, in the group of animals with a dosage of 1 ml/kg/
day, parenchymal fatty liver dystrophy was significantly
pronounced. Histological examination of liver samples
in the group of animals receiving a dose of 1 ml/kg of
hemp oil revealed widespread macro- and microvesic-
ular steatosis and focal areas of hepatocyte necrosis.
Similar changes were observed in the groups of animals
with doses of 0.01 ml/kg/day and 0.1 ml/kg/day, but
to a much lesser extent [10]. We previously conduct-
ed an experimental study on the use of hemp seed oil
as a dietary supplement in doses of 0.5 ml/kg/day and
0.1 ml/kg/day for 4 weeks and found that there were
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no dystrophic-necrotic and inflammatory signs in the
parenchymal, stromal-vascular components of the liver
of rats, there were no statistically significant changes in
the average diameters of the microcirculatory bed and
relative blood flow indicators compared to the control,
and in general, the microscopic structure of the vascular
component did not differ from the control group [11].
Despite the results obtained, further experimental stud-
ies are needed on the long-term use of hemp seed oil
and the establishment of pathological and histological
changes in the parenchymal and stromal-vascular com-
partments of the rat liver.

The aim of the study.

To determine the histological features of the paren-
chymal and stromal-vascular compartments of the liver
in white rats on the 42nd day of experimental applica-
tion of hemp seed oil.

Object and research methods.

The experiment lasted 42 days and was conducted
on 26 non-linear white male rats weighing 180-230 g.
The animals were 5-7 months old at the start of the ex-
periment, which corresponds to active sexual maturity.
The rats were kept in special cages in a ventilated room
of a standard vivarium at a controlled temperature of
21+1°C and humidity of 50-55%, had a standard diet for
laboratory animals and constant access to fresh water
(ad libitum). Throughout the experiment, observations
were made on feed intake and the general condition of
the animals. The behaviour of the rats and the condition
of their fur were also assessed.

The rats were divided into three groups. The exper-
imental group consisted of 14 animals, which were ad-
ministered hemp seed oil orally once a day for 6 weeks
at a dose of 0.5 ml/kg/day; the control group consisted
of 6 animals, which were administered hemp seed oil
orally once a day for six weeks at a dose of 0.1 ml/kg/
day (minimum concentration); the intact group consist-
ed of 6 sexually mature white male rats. The dose for the
experiment was calculated based on the recommended
dose of 0.25 g/kg for an adult human, as documented
in the Chinese Pharmacopoeia, and 35% oil content in
hemp seeds [4] using the equation: dose for animals (g/
kg) = dose for humans (g/kg) x oil content in hemp seeds
x Km for humans/Km for animals, where Km for an adult
human was 37 and Km for a rat was 6 [12]. The dose
was 0.54 g/kg, and the oil density was 1.08 g/ml. Thus,
0.54 g/kg + 1.08 g/ml = 0.5 ml/kg.

All experimental procedures involving animals were
conducted after ethical approval by the Danylo Halytsky
Lviv National Medical University, which was granted by
members of the Bioethics Committee (Protocol No. 7 of
29 August 2022) in compliance with the requirements
of the European Convention for the Protection of Verte-
brate Animals used for experimental and other scientific
purposes (Strasbourg, 1986), Council Directive 2010/63/
EU, Law of Ukraine No. 3447-IV ‘On the Protection of An-
imals from Cruel Treatment,” and ethical requirements in
accordance with Order No. 231 of the Ministry of Health
of Ukraine dated 1 November 2000 [13, 14].

The material for research was collected at the end of
the experiment after euthanasia and autopsy. The rats’
livers were subjected to morphological examination.
Pieces of liver tissue were fixed in 10% neutral buffered
formalin, dehydrated in ascending concentrations of al-
cohol and embedded in paraffin according to standard

procedure, after which histological sections 5+1 um thick
were prepared from the paraffin blocks and stained with
hematoxylin and eosin for general examination [15].

The morphological features of the parenchymal and
stromal-vascular compartments of the liver were stud-
ied. The degree of hepatosis was determined accord-
ing to Kleiner [16]. Immunohistochemical studies were
also performed on histological sections from paraffin
blocks intended for standard morphological examina-
tion. Monoclonal antibodies for CD68 macrophages
(Clone KP1, DAKO) and CD31 vascular endothelium
(Clone JC70A, Thermo Fisher Scientific) were used with
appropriate control and visualization using a chromogen
detection system with diaminobenzidine [17, 18]. Mor-
phometric examination of the diameter of the microcir-
culatory vessels of the lobule with determination of indi-
cators was performed using Aperio ImageScope v12.3.3
software (Leica biosystems, Wetzlar, Germany). For gen-
eral examination of histological preparations, morpho-
metric study, and microphotography, a Leica DM 2500
light microscope (Leica Microsystems GmbH, Germany)
with a Leica DFC450 C digital camera (Germany) and
Leica Application Suit Version 3.8 software was used.

Statistical data processing was performed using
Microsoft Office Excel. The reliability of the differ-
ence between group indicators was checked using the
Mann-Whitney U test, and relative indicators were
checked using Pearson’s chi-square test. The difference
was considered statistically significant at a minimum sig-
nificance level of p<0.05 [19].

Research results and their discussion.

In macroscopic examination, the liver of rats after 6
weeks of experimental use of hemp seed oil had a red-
brown color and did not differ from the control group
and the intact group. The outer surface of the liver is
smooth, shiny, covered with a thin connective tissue
capsule. When analyzing histological preparations of the
liver, it was noted that the liver of rats in the experimen-
tal group was characterized by a lobular structure. He-
patocytes of the lobules in most cases had a polyhedral
shape with granular cytoplasm. The average diameter
of hepatocytes was 14.47+1.55 um. Hepatocytes were
arranged in irregular rows, which branched out and
ran from the periphery of the lobule towards the cen-
tral vein. The nuclei of hepatocytes were rounded with
clear karyolemma and distinct nucleoli and chromatin
grooves. The average diameter of the nuclei was 7.53 *
0.37 um. Among the hepatocytes, there were binuclear
cells with a diameter of up to 25.68 um.

A detailed histological examination showed that in
the liver samples of the experimental group, individu-
al hepatocytes with signs of dust-like accumulation of
neutral fats and microvesicular steatosis were found in
<5% of liver cells, which corresponded to the degree of
hepatosis according to Kleiner SO. These changes were
observed in hepatocytes both at the periphery of the
liver lobules and in the centrolobular zone (fig. 1). In 3
(21.43[4.74-45.78] %) of 14 cases, we diagnosed a mild
degree of steatosis S1 according to Kleiner with dust-like
accumulation of lipids in cytoplasm of 5-33% hepato-
cytes and found a significant difference from the control
group, p(x2) = 0.03.

Sinusoids were located between hepatocyte beams.
The sinusoidal compartment included fenestrated endo-
thelial cells of hemocapillaries, Kupffer cells, and perisi-
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Figure 1 — Dust-like accumulation of neutral fats in hepatocytes in
the intermediate zone of the hepatic lobule, degree of steatosis ac-
cording to Kleiner was S0. Experimental group of hemp seed oil with
a concentration of 0.5 ml/kg/day. Hematoxylin and eosin staining.
Magnification: x400.

nusoidal cells. Sinusoidal capillaries are thin-walled and
were dilated in some areas. The average diameter of the
sinusoids was 7.24+1.47 um and did not differ signifi-
cantly from the control group (p=0.16). The walls of the
sinusoidal capillaries were formed by flattened endothe-
lial cells. Endothelial cells could be identified by elongat-
ed basophilic nuclei adjacent to the walls of sinusoidal
capillaries and by immunohistochemical typing of the
endothelium using the CD31 marker (fig. 2).

The walls of sinusoidal capillaries contained Kupffer
cells, which were attached to the wall with their pro-
cesses. These are large star-shaped cells that are macro-
phages of the liver and participate in the phagocytosis of
microorganisms, toxins, and foreign substances. Kupffer
cells were larger than endothelial cells and showed hy-
pertrophy (fig. 3). In addition to hypertrophy, we noticed
an increase in the number of Kupffer cells, i.e., their hy-
perplasia was observed in all areas of the lobule.

The sinusoids drain into a central vein, the inner wall
of which was lined by endothelial cells with oval or elon-
gated narrow rod-like nuclei. The central (hepatic) veins
are of the non-muscular type (fig. 4). The average diam-
eter of the central veins was 71.37+5.41 um and did not
differ significantly from the control group (p=0.73). We
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Figure 3 — Hypertrophy of Kupffer cells. Individual hepatocytes with
signs of dust-like accumulation of neutral fats and microvesicular
steatosis in the intermediate zone of the lobule, degree of steatosis
according to Kleiner S1. Experimental group of hemp seed oil with a
concentration of 0.5 ml/kg/day. IHC typing of Kupffer cells using the

CD68 marker. Magnification: x400.

s

Figure 2 — Some sinusoidal capillaries are dilated, endothelium in
the sinusoids is preserved. Experimental group of hemp seed oil
with a concentration of 0.5 ml/kg/day. IGH typing of the endotheli-
um using the CD31 marker. Magnification: x600.

did not diagnose any disturbances in blood flow from
the hepatic lobules.

Connective tissue layers in the liver of animals are
very weak, few layers consist of thin fibers and cellular
elements surrounding interlobular blood vessels and bile
ducts in the portal triads, no signs of inflammation were
found (fig. 5). Interlobular veins and hepatic arteries dif-
fered in the thickness of the muscular layer and the size
of the lumen. Interlobular veins were the largest vessels
in the triads and had a large lumen. The average diame-
ter of interlobular veins was 45.65+1.49 um and did not
differ significantly from the control group (p=0.93).

Their muscular layer consists of smooth myocytes,
and the intima is characterized by a continuous endo-
thelial lining. The adventitia of the interlobular veins is
well developed. The fibers that comprise it are inter-
twined with elements of the connective tissue of the
portal tract.

The interlobular bile ducts were lined with cubic
and low prismatic epithelium with a weakly expressed
basement membrane. The boundaries of the epithelial
cells were quite clearly visible. The rounded and oval cell
nuclei are weakly stained with hematoxylin but have a
well-defined membrane. The bile ducts were also char-
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Figure 4 — Central vein with preserved endothelium, formed
blood elements in the lumen. The endothelium in the sinusoids is
preserved; some sinusoids are dilated. Experimental group of hemp
seed oil with a concentration of 0.5 mi/kg/day. IHC typing of the
endothelium using the CD31 marker. Magnification: x400.
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Figure 5 — Portal triad of the classic hepatic lobule and sinusoidal
compartment after 6 weeks of experimental application of hemp
seed oil at a concentration of 0.5 ml/kg/day. Hematoxylin and eosin
staining. Magnification: x400.
acterized by the presence of a clear-cut connective tis-

sue membrane.

Interlobular arteries belong to the muscular type of
arteries, microscopically visualized layer of smooth mus-
cle cells, endothelial cells without pathological changes.
Compared to the interlobular vein, the interlobular ar-
tery has a smaller diameter and a thicker wall relative to
the diameter of their lumen, with the largest proportion
of the wall being the media. Three layers are visualized
in the composition of its wall. Adventitia is characterized
by moderate development. The muscular layer is formed
by several layers of smooth myocytes. The nuclei of the
myocytes are elongated and elongated in shape. When
compared with the data of the control and intact groups,
the morphology and morphometry of the interlobular
arteries in the rats of the experimental group did not dif-
fer significantly (p>0.05). The average diameter of the in-
terlobular arteries of the liver was (OD (outer diameter)
—27.25+1.03 um; ID (inner diameter) — 17.4040.65 pum).

Sublobular veins were formed from the fusion of cen-
tral veins; we did not observe any dilation or impaired
blood flow (fig. 6). Sublobular and collecting veins were
characterized by thin walls and preserved endothelium.
The average diameter of the sublobular veins of the liver
was 162.38+13.4 um, and the average diameter of the
collecting veins was 321.64+36.05 um, which did not dif-
fer significantly from the control group (p>0.05).

We compared the relative indicators of the presence
of dilated and hyperemia vessels of the microcirculatory
bed of the liver in the experimental group with the con-
trol group. Thus, in 1 (7.14 [0.01-25.77] %) of 14 cases,
some hyperemic interlobular veins and interlobular ar-
teries were diagnosed, but we did not find a significant
difference with the control group; p(x2) = 0.77 (for inter-
lobular veins) and p(x2) = 0.79 (for interlobular arteries).
Regarding the presence of dilated and hyperemic sinu-
soids, in 4 (28.57 [8.85-54.04] %) of 14 observations, we
diagnosed dilated and hyperemic some sinusoids; when
compared with the control group, the difference was in-
significant (p (x2) = 0.56). In 1 (7.14 [0.01-25.77] %) of 14
observations, some hyperemic central veins were diag-
nosed in the fields of view, the significance according to
Pearson’s criterion was p (x2) = 0.18, i.e., no significant
difference with the control group was observed.

Figure 6 — Sublobular vein with preserved endothelium, without
pathological changes. Experimental group of hemp oil with a con-
centration of 0.5 ml/kg/day, degree of steatosis according to Kleiner
S0. Hematoxylin and eosin staining. Magnification: x400.

Thus, the histological, immunohistochemical and
morphometric study of the liver of rats after 6 weeks of
experimental use of hemp oil at a concentration of 0.5
ml/kg/day as a dietary supplement observed the fea-
tures of the histological organization of the parenchy-
mal and stromal-vascular compartments. According to
the results of the histological study of the parenchymal
compartment, it was found that in the liver of the exper-
imental animals, signs of dust-like accumulation of neu-
tral fats and microvesicular steatosis were diagnosed in
<5% of hepatocytes, which corresponded to the Kleiner
grade SO (absent steatosis). These changes were diag-
nosed in hepatocytes both on the periphery of the liver
lobules and in the centrilobular zone. In 3 (21.43[4.74-
45.78] %) of 14 cases, a mild degree of steatosis S1 ac-
cording to Kleiner with dust-like and microvesicular ac-
cumulation of neutral fats in 5-33% of hepatocytes was
diagnosed and a significant difference with the control
group was observed, p(x2) = 0.03. Morphological signs
of inflammation and necrotic changes in hepatocytes
were not detected.

The structure of the vascular compartment of the
liver in rats in the experimental group after 6 weeks of
experimental administration of hemp oil at a concen-
tration of 0.5 ml/kg/day did not undergo morphologi-
cal changes. The vessels of the microcirculatory bed of
the liver were preserved, and the endothelial cells were
clearly visualized using general examination methods
and immunohistochemical typing of the endothelium
using the CD31 marker. No significant difference in the
mean diameter of the portal triad vessels was found
compared to the control group (p>0.05).

The sinusoidal compartment included fenestrated
capillaries consisting of endothelial cells, hypertrophied
Kupffer cells, and perisinusoidal cells. Some sinusoidal
capillaries were dilated, with preserved endothelium.
The mean diameter of the sinusoids was 7.24+1.47 um
and did not differ significantly from the control group
(p=0.16).

The data obtained are consistent with our previous
findings on the short-term effects of hemp seed oil on
the liver structure of rats [11] and with studies by other
authors [20] after feeding rats a high-cholesterol diet for
8 weeks. According to the authors, hemp seed oil had a
positive effect on rats after feeding them a high-choles-
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terol diet. Histological signs of liver steatosis decreased,
and positive dynamics were observed when hemp seed
oil was used at a dose of 0.5 ml/kg/day compared to a
high dose of 1 ml/kg/day and simvastatin at a dose of
10 mg/kg/day. Reduced levels of AST, ALT, creatinine and
LDL were recorded when using hemp seed oil at a dose
of 0.5 ml/kg/day [20]. According to the results of our
study, hemp seed oil is a potentially beneficial dietary
supplement for health.

Conclusions.

It was found that the structural organization of the
parenchymal and stromal-vascular compartments of the
liver on the 42nd day of experimental use of hemp seed
oil as a dietary supplement at a dose of 0.5 ml/kg/day
was not disturbed, no morphological signs of inflamma-
tion and necrotic changes in hepatocytes were found,
microvesicular steatosis in <5% of hepatocytes corre-
sponded to grade SO according to Kleiner and indicated
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the absence of liver parenchymal fatty disease (hepatic
steatosis).

Morphometric analysis of the vessels of the portal
triad, central, sublobular and collecting veins, and si-
nusoids on the 42nd day of experimental application
of hemp seed oil at a dose of 0.5 ml/kg/ day showed
no significant difference between the average values of
their diameters and the relative values of dilatation and
hyperemia in the experimental and control groups and
intact animals (p>0.05), indicating the safety of consum-
ing hemp seed oil at a dose of 0.5 ml/kg/day.

Prospects for further research.

Further experimental studies are needed to deter-
mine the long-term use of hemp seed oil at a dose of 0.5
ml/kg/day and to establish the morphological organiza-
tion of the components of the parenchymal and vascu-
lar-stromal compartments of the liver.

rNCTONOrN4YHA OPTAHI3ALIA NAPEHXIMATO3HOIO | CTPOMA/IbHO-CYAUHHOTIO
KOMMAPTMEHTY NEYIHKU BIJZTIUX LLYPIB HA 42-y OBY EKCMEPUMEHTAJ/IbHOIO
3ACTOCYBAHHA O/l HACIHHA KOHONE/b

Dep:KaBHe HeKomepLiHe NianpuemcTso «J1bBiBCbKUIA HaLiOHaNbHUIT MeAUYHUIA YHiBepcUuTeT
imeHi flaHuna MaauybKoro» (m. /1bBiB, YKpaiHa)
Liliya.volos@gmail.com

KoHonnsHa onid, ompumMaHa 3 HACIHHA MPOMUCA08UX KOHonenb Cannabis sativa L., WupoKo 8UKOPUCMOBYEMbCA
8 MeOUyUHI i xap4yosili MpPomMuca080CMI, NO3UMUBHO B8M1/UBAE HA CMAH OpP2aHi3my, Ha bionoaivHi i ¢pizionoaiuHi
npouyecu 3a80AKU 8MicCmy He3aMIHHUX MOAIHeHACUYeHUX MCUPHUX Kucaom 8 i0easbHOMY CriB8iOHOWEHHI.
Memoto 0ocnidnceHHA 6yno oyiHUMU 2icmosoeiyHy opeaHi3auito NapeHximamo3Ho2o i CmpomanbHO-CyOUHHO20
KOMMOHEeHmMYy neyYiHku wypie Ha 42-y 006y ekcriepumMeHmMasnbHo20 3aCMOCYBAHHA O0nii HACIHHA KoHomess.
JocnioxeHHs 6yno nposedeHe Ha 26 cmamesgo3pinux binux wypax-camysax eazoro 180-230 2 i3 0ompuUMaHHAM
bioemuyHUX HopM. LLlodeHHa 003a oii HaciHHA KoHonesb y 00CnidHil epyni cknana 0,5 mn/Ke, y KoHmposneHild — 0,1
mr/Ke. BusHayanu mopgonoziuHi ocobausocmi rneyiHku, nposoousnu mopgomempuyHe 0ocnionceHHa diamempa
CYOUH MIKPOUUPKYAAMOPHO20 Pycaa MeYiHKU i3 cmamucmu4yHoo obpobkoto OaHux. bysno ecmaHosesneHo, Wo
CMPYKMypHA Op2aHi3ayia napeHXimamo3Ho20 i CMmpoManbHO-CYOUHHO20 KOMIOHEHmYy neYiHku Ha 42-y 0oby
eKcrepumMeHmasbHo20 30CMOCy8aHHA 0Aii HACIHHA KoHonesnb AK diemuyHoi dobasKku 8 003i 0,5 mn/ke/006y He
rnopyweHa, Mop@o102iYHUX 03HAK 3aMaAeHHSA | HEKPOMUYHUX 3MiH 2er1amoyumis He 8Us8/1eHO, MiKpo8e3uKyAApHUl
cmeamos y <5% zenamoyumis sidnosidas cmyneHto SO 3a Kleiner i 6kasysas npo 8idcymHicme napeHximamo3sHoi
Huposoi ducmpogii neviHku. MopgomempuyHuli aHANI3 CyOUH MIKPOUUPKYASMOPHO20 pycaa neviHku Ha 42-y
006y excriepumMeHmarnbHO20 30CMOCY8AHHA 0nil HACIHHA KoHomenb 8 003i 0,5 ms/Ke/00by npodemoHcmpysas
sidcymHicmb 00CMOBIPHOI pi3HUYi MiX cepedHiMu MoKasHUKamu ix diamempie i 8i0HOCHUMU MOKA3HUKAMU
HaseHocmi Auaamayii i Mo8HOKP0O8’s 8 00CAiOHIl, KOHMPObHIl epynax ma iHmakmHux meapuH (p>0,05), wo
8Ka3ye Ha 6e3neyHicmo CrOXUBAHHA 0Aii HACIHHA KOHonesnb 8 003i 0,5 mn/Ke/006y anpodosxc 42 0i6.

Knro4oei cnoea: neviHka, MiKpOUUPKYAamopHe pycso, 2icmosoeais, Mopgomempis, uypu, ekcriepumeHm, ois
HACIHHA KOHorero.

38’A30K ny6aikauii 3 nhaHoBMMM HayKoOBO-goCNig-
HUMU poboTamu.

Pobota € ¢parmeHtom HOP «BuBYeHHA naToreHe-
TUYHMX MeXaHi3miB Ta naTomopdonoriyHNX ocobamsoc-
Te 3axBOPIOBaHb EHAOKPWUHHOI, CepLeBO-CYANHHOI,
AMXanbHOI, HEpPBOBOI, TPaABHOI, CEYOBUAINbHOI Ta pe-
NPOAYKTUBHOI CUCTEM 3 METO YAOCKOHANEHHA IX MOp-
$oNoriyHOT AiarHOCTUKMY, HOMEP AeP*KaBHOI peecTpaLil
0123U201668.

Bcryn.

HaciHHs KoHonenb Cannabis Sativa L. € gye Baxau-
BOIO i LLIHHOO CMPOBUHOIO A4 BUpobHMUTBa onii [1]. Ha-

CiHHA € YHIKanbHMM AXKepenom MpOoTeiHiB, CKNafaETbCA
3 20-25% nerko3sacBoloBaHOro 6inKa, MiCTUTb BiTaMiHM,
MiHepanu, 6an3bko 35% KOpUCHOI onii, OTpMMaHoi me-
TOOAOM X0N0A4HOro BigKumy [2]. Y cknagi KoHonasHoi
onii micTuTbea 20 aMiHOKMCNOT, BKAKOYAOYM 9 He3aMiH-
HUX MONIHEHACUYEHUX KUPHUX KUCNOT B ifeanbHOMY
cniBBiAHOWEHHI omera 6 NiHONEBOi KUCNOTU A0 Omera
3 anbda-niHoneHosoi kKMcnotM Ak 3 go 1. Take cnisBia-
HOLUEHHA MNONIHEHACUYEHUX KUPHUX KMCNOT NO3UTUBHO
BM/IMBAE Ha CTAaH OpraHiamy, Ha bionoriyHi Ta ¢isionoriv-
Hi npouecn Npu WOLEHHOMY CNOXKMBAHHI ONii HACiHHA
KoHonesnb [3, 4]. TakoXK KOHOM/IAHA ONisl, AKa BUKOPUCTO-
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BYETbCA Y XapyOBUX LiNAX, CIPUAE 3HUMKEHHIO PIBHA XO-
nectepuHy, € eGeKTUBHOK NP FiNEepPTOHIYHIN XBOPODI,
npv 3aKkpenax, Mae NpPOTM3anasabHy Ai0 NPU LWKIPHUX
3aXBOPIOBAHHSAX Ta aBTOIMYHHUX XxBopobax [2, 4-6].

Pe3ynbtaTv NpoBefeHUX eKCnepuUMeHTaNbHUX [0-
cnigxkeHb N. Kaushal 3i cnisaBTop. (2020) nokasanu no-
3UTUBHUI eDEKT HACIHHA KOHOMENb MPY OXKUPIHHI LLypiB
NiHiT Wistar, BUKNIMKAHOMY iHAYKOBAHOO AIi€TOLO 3 BUCO-
KMM BMICTOM }KMPiB. TaK, BXMBAHHA HACIHHA KOHONENb
BNPOAO0BK 1 i 2 MicALiB 3HU3MAO rinepxosecTepuHeEMIto,
OCHOBHi (epMeHTU neviHKM, MopPQONoriyHi NposBu
MaKpo- Ta MiKPOBE3UKYNAPHOTO CTeaTo3y MeyiHKM, Lo
CBIAYMTb NPO renaTonpPoTEKTOPHI ePeKTU HaCiHHA KOHO-
nesb, IX aHTMOKCUAAHTHY Ta NPOTM3ananbHy ponb [7].

Astopu M. Majewski, A. Jurgonski (2021) Takox ao-
CniaxKyBanu wypis AiHii Zucker 3 reHeTMYyHO obymoBe-
HUM OMKMPIHHAM i BNJIMB HACiHHA KOHOME/Nb Ta KOHO-
NAAHOT ONii Ha CYANHHY AUCOYHKLIO | BCTAHOBUAK, WO
Xap4oBi A06aBKM HaciHHA 6yan 6inbll ePeKTUBHUM i
KOPWCHILIMMMU, HiXK 0N1if 3aBAAKM LUMPLLIOMY CNEKTPY Mo-
TEHUiMHO 6i0aKTMBHMX cnosyk [8]. EKcnepuMmeHTasbHi
pocnigreHHs P. Opyd (2020) Tako»K NpoAeMOHCTPyBa-
/M, WO XapyoBe HacCiHHA KoHonenb edeKTUBHiILe Mo-
cnabntoe meTaboniyHi NOPYLIEHHSA Y LLYPiB 3 reHeTUYHO
06YMOBNEHUM OXKUPIHHAM, HiXK 0nin, BUA0OYTA 3 HbOTO,
LLLO CBiAYMTb NPO Te, WO NinigHa GpaKL,is N1LIe YaCcTKOBO
Bignosigae 3a ui edpektu [9].

BakIMBUMM € pe3ynbTaTh eKCrnepuMeHTaIbHOro f0-
CnipeHHs, ake Byno nposeseHe Ha 6inMx wWwypax anb-
6iHocax niHii Wistar 3 meToto 3’AcyBaHHA TOKCUKO/IOTiY-
HOro BNAMBY i NOBIYHMX edeKTiB onii HaciHHA KoHoMNesb
Ha ne4iHKy nicna 4 TUXKHIB NepopasibHOro0 3aCTOCYBaHHA
pi3HUX 403 B AocniaHux rpynax — 0,01 ma/kr/poby, 0,1
mn/kr/poby Ta 1 mn/Kr/noby. byno BCTaHOBAEHO A0CTO-
BipHe nigBuLLeHHs depmeHTiB nediHku AT, ACT, 1® y
BCiX JOCMIAHUX rpynax MNOPiBHAHO 3 KOHTPOJIbHOM rpy-
noto; y AOCNIAHUX rpynax 3 A03YBaHHAM Ol HACIHHA
KoHonenb 0,01 mn/kr/poby i 0,1 mn/kr/goby cnoctepi-
rannca NaToNorivyHi 3MiHW NeYiHKN Y BUTNAA| HE3HAYHOTO
YKMPOBOIO renaTosy i 3aCTiiHMX ABULL Y NeviHLi, npoTe y
rpyni TBapuH 3 fo3yBaHHAM 1 ma/Kr/poby napeHxima-
TO3Ha }XMPOBa AMCTPOdiA NeviHKK 6yna 3HAaYHO BUpaKe-
Ha. Mpwu ricTonoriyHOMy AOCAiIAMKEHHI 3pa3KiB NeYiHKM y
rpyni TBapuH 3 A03yBaHHAM 1 MA/Kr KOHOMAAHOI onii
6yn0 BCTAHOBNEHO MOWMPEHUI MAKPO- i MiKpoBesu-
KYNAPHUIA CTeaTo3 i BOTHULLEBI AiNAHKM HEKPO3y rena-
ToumTie. Y rpynax TBapuH i3 gosamu 0,01 ma/kr/goby i
0,1 mn/Kkr/poby cnocTepiranuca aHanoriyHi 3miHu, ane
3HAYHO MEHLUOTo CTyneHs BupaxkeHocTi [10]. Hamu pa-
Hiwe 6y/n10 NpoBeAeHe eKcrnepuMeHTasibHe AOCAIAKEH-
HA 3aCTOCYBAHHA OJii HAaCiHHA KOHOMeNb AK AIETUYHOI
no6asKku y pauioH B gosax 0,5 ma/kr/goby i 0,1 mn/kr/
006y BNpoZoBXK 4 TUXKHIB | BCTAHOBNEHO, LLO AUCTPO-
biYHO-HEKPOTUYHMX | 3aMaNibHUX O3HAK B MApPeHXiMaTo3-
HOMY, CTPOMA/IbHO-CYAMHHOMY KOMMOHEHTaX MeYiHKK
LLypiB He BCTAHOB/EHO, BiACYTHI CTaTUCTUYHO 3HAYYLL,i
3MiHW cepeaHiX MOKA3HWKIB AiamMeTpiB MIKpOUMpPKyNa-
TOPHOrO pycna i BiAHOCHMX MOKA3HMKIB KPOBOTOKY B
NOPIBHAHHI 3 KOHTPO/AEM, i 3aralom MiIKPOCKOMiYHa
CTPYKTYpPa CYAMHHOIO KOMMNOHEHTa He BifApi3HANach Big,
KOHTpoAbHOI rpynu [11]. NMonpu oTpumaHi pesynbtaTu
noTpibHi MNofanbli eKcnepMmeHTaslbHi  A0CNIAKEHHA
[0BrOCTPOKOBOIO 3aCTOCYBaHHA ONii HACiHHA KoHone-
b | BCTAHOB/IEHHA NATOJIOTNIYHMX i FiICTONOTIYHUX 3MiH B

napeHXximaTo3HOMY, CTPOMabHO-CYAUHHOMY KOMMapT-
MEHTaX NeYviHKM Lypis.

Merta gocnigeHHs.

BcTtaHoBNeHHA 0cobaMBOCTEN FiCTO/IOMNYHOI OpraHi-
3aLil NapeHXiMaTo3HOro i CTPOMANbHO-CYANHHOIO KOM-
NapTMeHTY NeyviHku 6innx wypis Ha 42-y noby ekcnepu-
MEHTa/IbHOTO 3aCTOCYBaHHA ONii HAaCiHHA KOHONENb.

O6’€eKT i meTOAU AOCNiAXKEHHA.

EKcnepumeHT TpuBanicTio 42 obu nposeaeHU Ha
26 HeniHinHUX 6inmx wypax-camuax saroto 180-230 r.
BiK TBapWH Ha NOYaATKy eKcnepumeHTy CKnaB 5-7 mica-
LiB, WO BiANOBI4AE AaKTMBHOMY CTATEBO3PI/IOMY BIKY.
Lypu yTpymyBanuca y cneujialbHUX KJiTKax y BEHTU-
NIbOBAaHOMY MNPUMILLEHHI CTaHAAPTHOrO BiBapito npu
KOHTPONbOBaHiln TemnepaTypi 21+1°C i Bosorocti 50-
55%, Manu CTaHZapTHUI Ans NabopaToOpHUX TBAPUH
pauioH i nocTilHKit goctyn Ao ceixkoi Boau (ad libitum).
BnpoaoBX eKkcnepumMeHTy Be/nCA CMOCTepEerKeHHA 3a
noigaHHAM KOpMYy i 3araibHUM CTAaHOM TBApWH. TakoX
OLLiHIOBANIM NOBEAIHKY LLYPIB | CTaH LWepPCTi.

LUlypn 6ynn posnopgineHi Ha Tpu rpynun. JdocnigHy
rpyny cknanm 14 TBapuH, AKMM YyNpoJoBX 6 TUXKHIB
OAVH pa3 Ha o6y nepopasbHO KpanesibHO BBOAUAM
ONil0 HaciHHA KoHoMenb, go3a craHosuna 0,5 ma/kr/
[00Y; KOHTPONbHY rpyny CKAanu 6 TBAPUH, AKUM ynpo-
OB LIECTU TUXKHIB WOAEHHO OAMH pa3 Ha #oby nepo-
pPanbHO KpanenbHO BBOAWAM ONi0 HACIHHA KOHOMEsb,
fo3a ctaHosuna 0,1 ma/kr/poby (MiHiManbHa KOHLUEH-
Tpauifa); iHTaKTHY rpyny cknaau 6 crtaTeBo3pinnx 6inmx
wypis-camuis. o3y AnA eKCnepuMeHTy po3paxoByBanu
Ha OCHOBI pekoMeHa0BaHoi #03u 0,25 r/Kr ans opocnoi
NOANHK, 3340KYMeHTOBaHOI B KuTalicbkiin dapmakonei,
i 35% BMicTy onii B HaciHHI KoHonenb [4] 33 LoNOMOroto
PiBHAHHA: O03a A5 TBapuH (r/Kr) = fo3a Ansa NoanuHA
(r/kr) x BmicT onii B HaciHHi KoHOoNenb x Km aoamHm/Km
TBapuHK, ae Km gopocnoi ntognHu ctaHosms 37, a Km
wypa — 6 [12]. Oosa ctaHosuna 0,54 . r, WwinbHicTb onii
—1,08r/mn. Taknum unHom, 0,54 r/kr =~ 1,08 r/mn = 0,5
MJI/KT.

Bci ekcnepumeHTanbHi npoueaypu 3a yyacTio TBa-
PUH NPOBOAMAMCA MICNA €TUYHOrO CXBaneHHA y J1bBis-
CbKOMY HaLiOHa/IbHOMY MeAUYHOMY YHIBEPCUTETI iMEHi
JaHuna Manvubkoro, ake 6yno HagaHe YneHamm Komicii
3 NUTaHb 6ioeTnkM (MpoTokon Ne7 Big, 29.08.2022 poKy)
3 AOTPMMAHHAM BMMOT EBPOMNENCbKOI KOHBEHLi Woa0
3aXMCTY XpPebeTHUX TBAPUH, AKUX BUKOPUCTOBYOTb B EKC-
NepuMeHTaNbHUX Ta IHWKWX HayKoBMX Linax (CTpacbypr,
1986), AupekTtmusn Paan €sponn 2010/63/ EU, 3aKkoHy
YKpainn Ne3447-1V «po 3axmCT TBapuH Bif, *OPCTKOro
NOBOAMKEHHAY», €TUYHMM BMMOraM 3rigHO Hakaly MO3
YKpainm Ne 231 sig 01. 11. 2000 poky [13, 14].

Martepian ans gocniaskeHb 3abupanu B KiHUj ekcne-
pUMeHTy nicna eBTaHasii i aToncii. MeyiHka wypis byna
06’ekTOoM MopdonoriyHoro aocnigxKeHHs. LLmaTouku
TKQHWHKU nediHkn dikcyBanu B 10% HenTpanbHOMyY 3a-
bydepeHomy dopmaniHi, 3HEBOAHKOBAAM Yy CNMpTax
BUCXiAHOT KOHUEHTpaLii i 3an1MBanu B napadiH 3a CTaH-
[ApTHOI METOAMKOLO, Micns Yoro 3 napadiHoBux 610KiB
BUTOTOBAAIN FiCTONOTIYHI 3Pi3M 3aBTOBLUKM 511 MKM, AKi
3abapBnoBav reMaTOKCUIIHOM Ta €03MHOM ANA 3a-
raJibHO OrNA40BOro AocniaxeHHaA [15].

LocnigxKysanu mopdonoriyHi ocobanBoCTi napeH-
XiMaTO3HOroO i CTPOMANIbHO-CYAMHHOTO KOMMAPTMEHTY
neyviHkn. CTyniHb renaTosy Bu3Hayanau 3a Kleiner [16].
TakoX MPOBOAWMAM IMYHOTICTOXIMiIYHI 4OCNIOXKEHHA Ha
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ricToforiyHmx 3pisax 3 napacdiHoBMx 610OKIB, NpU3Haye-
HUX ANR CTaHAAPTHOrO MOPGONOriYHOrO AOCAIAMKEH-
HA. BUKOpUCTOBYBaNMCA MOHOKNOHA/bHI aHTWUTINA AnA
makpodaris CD68 (KnoH KP1, DAKO), eHaoTenito cyauH
CD31 (KnoH JC70A, Thermo Fisher scientific) 3 Bignosia-
HUM KOHTpOJIEM i Bi3yani3auieto 3a 4OMOMOro cucTe-
MW JeTeKLUii 3 XpomoreHom AiamiHob6eH3sugmHom [17,
18]. MopdomeTpuyHe AOCNiOKEHHA AiameTpa CyauH
MIiKPOUMPKYNATOPHOrO pyc/la 4acTOYKM 3 BU3HAYeEH-
HAM MOKa3HWKIB MPOBOAMAN 33 AOMNOMOrOK Nporpam-
Horo 3a6e3neveHHs Aperio ImageScope v12.3.3 (Leica
biosystems, Wetzlar, Himeuunna). [na 3arasbHOro Ao-
CNiAYKEHHA TICTONOTMYHUX NpenapaTis, mopdomeTpuy-
HOro AoCNiaKeHHA, MikpodoTorpadyBaHHA BUKOPUCTO-
BYBa/IM CBIT/IOONTUYHMI MiKpocKkon Leica DM 2500
(Leica Microsystems GmbH, HimeuuunHa) 3 uudposoto
Kamepoto Leica DFC450 C (HimeuunHa) Ta nporpamHmMm
3abe3neyeHHsam Leica Application Suit Version 3.8.

CTaTUCTUMYHY 0BPOOKY AaHUX NPOBOAWAM B NpOrpami
Microsoft Office Excel. JocToBipHicTb pi3HUL MiXK rpy-
NOBMMM MOKA3HMKaMM NepeBipAnn 3a Kputepiem MaH-
Ha-YiTHi p(U), BiAHOCHI NOKa3HUKKM — 3a KpuTepiem Mip-
coHa p (x2). PisHMLA BBaKanaca CTaTUCTUYHO 3HAYYLLOHO
npu MiHiManbHOMy piBHi 3HauMmocTi p<0,05 [19].

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

Mp¥ MaKpocKoNiYHOMY AOCAIAMKEHHI NeYiHKa Wwypis
nicna 6 TWXKHIB eKCNepuMMEeHTasIbHOro 3acToCyBaHHA
onii HaCiHHA KoHONeb Masa YepBoHO-bype 3abapBieH-
HA | He BiApi3HANAcA Bif rpyny KOHTPOJIO Ta iHTAKTHOI
rpynu. 30BHilWHA NOBEPXHA NeYiHKM rageHbka, 61nCcKy-
4a, BKPUTA TOHEHbKOIO CMOJIYYHOTKAHUHHOKO Kancynolo.
Mpu aHanisi rictonoriyHMx NpenapatiB NevyiHKM Big3Ha-
YEHO, WO MNeYyiHKa LypiB AOCNAIAHOT rPYNW XapaKTepusy-
BaJslacA YaCTOUYKOBOI CTPYKTYpPOIO. [enaToLmTh 4acTo4oK
y nepeBakHil 6inbloCTi BUNaaKis mann 6aratorpaHHy
dopmy i3 3epHUcTOlO LUMTOoNNasmoto. CepeaHin giameTtp
renatoumutis ctaHosus 14,47+1,55 mkm. lenatounTu
PO3TaLOBYBANNCA HENPABUABHUMWN pPALAMK, PALAM PO3-
rany»XyBanucs i HanpamMAsanca Big nepudepii YacToukm
y 6iK LLeHTpasbHOT BEeHUW. Agpa renatouuTiB OKPYi 3 YiT-
KOK Kapionemoto i BUpasHUMK agepuAmMmM Ta IMMbKamm
XpomatuHy. CepeaHilt aiametp agep - 7,53 + 0,37 mKm.
Cepep renaToumTiB 3yCTpiYannCa ABOALAEPHI KNITUHN, Aj-
aMeTp AKUX gocaras 25,68 mKm.

PucyHok 1 - Munonoai6He HarpoMagKeHHsA HeUTPaANbHUX KUpiB
y renaToumTax y NPOMiXKHii 30Hi 4acTouKM, CTyniHb cTeatosy SO 3a
Kleiner. JiocnigHa rpyna KOHONAAHOI ONii 3 KOHUeHTpauieto 0,5 mn/

Kr/po6y. 3abapBneHHA remaToKCUNIHOM Ta €03UHOM.
36inbweHHA: x400.

[eTanbHe rictonoriyHe AOCNIAXEHHA NOKas3ano, Wwo
Y 3pa3Kax NeyiHKW TBapWH AOCAIAHOI rpynu BU3HaYann-
€Sl OKpeMi renaTouuTM 3 0O3HaKaMKU NMAoNoAibHOro Ha-
rPOMAZKEHHA HENTPANbHUX KUPIB | MiKPOBE3UKyNAp-
HUI cTeaTos y <5% neyiHKoBMX KAITWH, WO Bignosigano
cTyneHto renatosy SO 3a Kleiner. 3a3HayeHi 3miHK Bynn
B rematoumtax AK Ha nepudepii NeYiHKOBUX YACTOYOK,
TaK i B LeHTponobynsapHii 30Hi (puc. 1). Y 3 (21,43[4,74-
45,78] %) 3 14 BMNagKiB HaMK AiarHOCTOBAHO CNabKuit
cTyniHb cTteaTo3y S1 3a Kleiner 3 nunonogibHMM Harpo-
MaZKEeHHAM HeNTpanbHUX Kupis y 5-33% renatoumTis i
BCTAHOB/IEHO AOCTOBIPHY Pi3HULLIO 3 KOHTPOJIbHOIO Tpy-
noto, p(x2)=0,03.

Mix 6ankamu renaTouuTiB PO3MiILLLEHI CUHYCOIaun.
CUHYCOIAHUA KOMNApPTMEHT BK/OYaB QeHecTpoBaHi
eHAoTeniounTM remoKaninapise, KnitnHu Kyndepa, nepu-
CUHYCOigHI KNiTMHW. CUHYCOigHI Kaninapu TOHKOCTiHHI,
Ha OKpeMux AinaHkax bynu gunatosaHi. CepegHiit gia-
MeTp CUHYCOIAiB cTaHOBMB 7,24+1,47 MKMm i AOCTOBIPHO
He Bigpi3HABCA Big, KOHTPObHOI rpynu (p=0,16). CTiHKK
CUHYCOIAHMX Kaninapis copmoBaHi 3a paxyHOK cho-
LWEeHWX eHAoTeNnianbHUX KNiTMH. EHgoTeniounTM moxkHa
6yN10 BU3HAYMUTU MO BUTATHYTMX 6a30diNbHUX A4paXx, LLO
NPUAATaan A0 CTiIHOK CUHYCOiAiB | 38 4ONOMOro iIMyHO-
ricToXiMmiYHOro TMnNyBaHHA eHpoTenito mapkepom CD31
(puc. 2).

Y CcKnagi CTiHKM CMHYCOIgHMX Kaninapis suasnanmca
3ipyacTi kniTnHKU Kyndepa, aki cBoiMu BigpocTKamm npu-
KpinatoBanuca o cTiHku. Lle Benwuki 3ipyactoi popmm
KNITUHW, AKI € makpodaramu MeyiHKM i NpuimatoTb
yyacTtb y $haroumTosi MiKpoOpraHiamis, TOKCUHIB i Yy»Ko-
piaHux pevyosuH. KnitnHm Kyndepa bynm 6inbui 3a pos-
MipamMu Big, eHaoTenioymTiB, BUABAANACA IX rinepTpoodis
(puc. 3). Kpim rinepTpoodii Hamu 6yna 3BepHeHa yBara Ha
36inbLUEHHSA KinbKocTi KNiTUH Kyndepa, TobTo BUABASNA-
€A iX rinepnnasia y BCix 30HaX YaCTOYKM.

CuHycoian Bnagann B LEHTPaNbHi BEHW, BHYTPILU-
HA CTiHKAQ LEHTPa/ibHUX BEH BUCTe/IeHa eHJoTenNiem 3
0Ba/IbHUMM | BUTATHYTUMM BY3EHBKMMW NaNYKOMNOLiI6-
HUMUK Aaapamu. LleHTpanbHi (NeviHKoBi) BeHW BigHOCATb-
cs no BeH 6eam’azosoro Tuny (puc. 4). CepeaHiii giametp
LeHTpa/IbHMX BeH cKnas 71,37+5,41 mKm i AOCTOBIpHO
He Bigpi3HABCA Big, KOHTpoAbHOI rpynu (p=0,73). Mopy-
LEeHHA BiATOKY KPOBI BiA NeYiHKOBUX YaCTOYOK HAMM He
JiarHocTtysanocs.

PUCYHOK 2 — OKpeMi CMHYCOiAHI Kaninapu aunaToBaHi, eHpoTe-

Nilh y cuHycoipax 36epekeHuid. flocnigHa rpyna KOHONAAHOI onii

3 KOHUeHTpauieto 0,5 ma/Kkr/po6y. ITX TMNyBaHHA eHAOTeio 33
ponomoroto mapkepa CD31. 36inbweHHA: x600.
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PucyHok 3 - Fineptpodia knitnH Kyndpepa. Okpemi renatouuty 3
03HaKaMu NMNONOAIGHOro HarPOMaAKEeHHA HEUTPANbHUX XKUPIB i
MiKPOBE3UKYNAPHMUI CTEaTo3 Y NPOMIXKHiI 30Hi YaCTOUKM, CTYMiHb

crearto3y S1 3a Kleiner. flocnigHa rpyna KOHONNAHOT Ol 3 KOH-
ueHTpauieto 0,5 ma/kr/go6y. ITX TunysaHHA KnituH Kyndepa 3a
Aonomoroto mapkepa CD68. 36inbweHHs: x400.

Cnony4yHOTKaHMHHI NPOLIAPKM B MeYiHLi TBapuH BU-
paxeHi ay»ke cnabo, CKNafatoTbCsA 3 TOHKUX BOJIOKOH i
KNITUHHUX €N1eMEHTIB, LLLO OTOYYIOTb MiXYaCTOUYKOBI KpPO-
BOHOCHI CYAMHM Ta KOBYHi NPOTOKM y TpiaAax NeyiHKu,
O3HaK 3anasbHOro npouecy He BCTaHOBAEHO (puc. 5).
Mi>KyacToukoBi BeHM i MediHKOBI apTepii Bigpi3HANMCA
TOBLLMHOI M’A30BOi 060/IOHKM Ta BEIMYMHOK MPOCBI-
Ty. MiX4yacTouKoBi BEHU BynM HaMBiNbWKMMKU CcyauHa-
MW Y CKAagi Tpiag i mann Bennkuin npocsit. CepegHii
AiaMeTp MiXK4aCTOUYKOBMX BeH popiBHioBas 45,65+1,49
MKM | [OCTOBIpHO He Bigpi3HABCA Bi4 KOHTPOJIbHOI
rpynu (p=0,93). IxHA m’a30Ba 06010HKa NpeacTaB/ieHa
rMagKUMM MioUMTamMKM, a IHTMMA XapaKTepusyBanacA
CYLi/NIbHOK eHAOoTeNiaNIbHO BUCTUAKOW. AfBeHTMUIA
MiXK4aCTOUYKOBMX BEH pO3BMHEHa Aob6bpe. BonokHa, Wwo
BXOAATb A0 1i CKnagy, CNAiTaAnca 3 enemeHTamm cnosyy-
HOT TKAHMHW NOPTA/IbHOIO TPAKTY.

MiK4acTOYKOBI KOBYHiI MPOTOKM BUCTENEHI Kybiy-
HUM Ta HU3bKUM NPU3MATUYHUM eniTeNieEM 3 HE3HAYHO
BMpPaXKeHot 6asanbHo MembpaHot. Mexi enitenio-
umMTiB o6pe nomiTHi. OKPyri Ta OBanbHi AApa KAITUH
cnabko 3abapsnieHi remaToKCUAIHOM, ane MatoTb Jobpe
oKpecneHy 060/0HKY. TaKOX [A/A XKOBYHMX MPOTOKIB

PucyHoK 5 — Tpiasia neyiHKOBOI YaCcTOUKM i CUHYCOIAHWIA KOM-
NapTMEHT Nicns 6 TUXKHIB eKCNePUMEHTANIbHOrO 3aCTOCYBaHHA
KOHONAHOI 0Nii 3 KoHUeHTpauieto 0,5 mn/kr/po6y. 3abapeneHHs
reMaToKCuiHom Ta eo3nMHom. 36inblueHHs: x400.

PucyHoK 4 — LieHTpanbHa BeHa i3 36epexeHum eHgoteniem, popme-
Hi e1eMeHTU KpoBi y npocBiTi. EHA0TeNi y cuHycoigax 36epexe-
HUM, OKpeMi CMHYCOigU AunaToBaHi. locnigHa rpyna KOHONAAHOT

onii 3 KoHueHTpauieto 0,5 ma/kr/po6y. ITX TMNyBaHHA eHAoTeNi0 3a

Aonomoroto mapkepa CD31. 36inbweHHsA: x400.

byna xapaKTepHa HasABHICTb YiTKO BMparkeHoi cronyy-

HOTKaHMHHOT 060NOHKMN.

MiKuyacTouKoBi apTepii HanexaTb A0 apTepin m’'a-
30BOro TUMY, MIKPOCKOMIYHO Bi3yanilyBaBCA Wap rnag-
KOM’A30BUX K/ITWUH, KNITUHM eHpoTenito 6e3 natono-
rYHUX 3MiH. MixyacToukoBa apTepia NOPIBHAHO 3
MiX4aCTOYKOBOIO BEHOK MAE MEHLWMUI AiameTp NpocCsi-
Ty i TOBCTilLY CTiHKY, Halbinblwa NnMTOMa Bara B AKi Npu-
naga€e Ha megaito. Y cknagi ii CTiHKKM Bi3yanisyroTbca Tpu
060/10HKU. ALBEHTULLA XapaKTEPU3YETbCA MNOMIPHUM
po3BuTKOM. M’si30Ba 060/10HKa chOpMOBaHa AeKiNbKO-
Ma Wapamu rMagKkux MiounTie. Aapa MioLnUTiB BUTATHY-
TOi i NnopoBxKeHoi dopmu. Mpu cniBCTaBNEHHI 3 AaHUMMU
KOHTPOJIbHOI Ta iHTaKTHOI rpyn mopdonoria i mopdpome-
TPiA MiX4YaCTOYKOBMX apTepiil y LypiB AOCAIAHOI rpynu
[OCTOBipHO He BigpisHanucs (p>0,05). CepeaHiln gja-
METP Mi*KYaCTOUYKOBMX apTepit NeYiHKU CKIaB (30BHiLL-
Hi —27,2541,03 MKM; BHYTpiWHiN — 17,4010,65 MKm).

MigYacToOYKOBi BEHM YTBOPIOBANMCA 3AUTTAM LEH-
TPanbHUX BEH, PO3LMPEHHA iX NPOCBITY i NOpPyLIEHHSA
BiATOKY KpOBi Hamu He cnoctepiranoca (puc. 6). Mia-
YacTouKoBi i 36ipHi BEHM XapaKTepu3yBa/iUCA TOHKOH
CTiHKOtO | 36epexkeHUM eHgoTeniem. CepegHiit giametp
Nig4acTo4KOBMX BEH MeYiHKU cKnas 162,38+13,4 mKm,
a cepeHilt giametp 36ipHMX BeH — 321,64+36,05 MKMm,

PucyHoK 6 — lMiguactoukoBa BeHa 3i 36epexxeHnum eHgoTeniem, 6e3

naTonoriyHmx 3miH. flocnigHa rpyna KOHONAAHOT ONil 3 KOHLEHTpa-

uieto 0,5 mn/Kr/po6y, cryniHb creato3y SO 3a Kleiner. 3a6apeneHHs
reMaToKcuiHom Ta eo3uHom. 36inblueHHs: x400.
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AKi 4OCTOBIPHO He BigpPi3HANINCA Big, KOHTPONBLHOI Fpynu
(p>0,05).

Hamu 6yno npoBegeHe MOPIBHAHHA BiAHOCHMX
NOKAa3HMKIB HAABHOCTI AWNATOBaHUX i MOBHOKPOBHMUX
CYAVH MIKPOLMPKYNATOPHOrO pycaa nediHKM JocniaHoi
rpynu 3 KOHTponbHo. Tak, B 1 (7,14[0,01-25,77] %) 3 14
BUMAAKIB AiarHOCTYBaINCA OAMHUYHI NOBHOKPOBHI MiXK-
YaCTOYKOBI BEHM | MiXK4aCTOUYKOBI apTepii, ane AOCTOBIp-
HOI Pi3HMLL 3 KOHTPO/IbHOIO FPYMOK HAMW HE BCTAHOB/e-
Ho; p(x2)=0,77 (ana mirxkyacToukoBux BeH) i p(x2)=0,79
(ansa mirkyactoukoBux apTepiit). LLogo HasBHOCTI anna-
TOBaHMX i NOBHOKPOBHMUX CUHYycoiaiB, Toy 4 (28,57 [8,85-
54,04] %) 3 14 cnocTepeXkeHb Hamu 6yno AiarHOCToBaHO
He3Ha4YyHO AMNATOBAHI i TOBHOKPOBHI OKpemi CuHycoiaw;
Npw NOPIBHAHHI 3 KOHTPOJIbHOI rPYMoto pisHMLA Byna
HepocToBipHOMO, p (x2)=0,56. B 1 (7,14[0,01-25,77] %) 3
14 cnocTtepexeHb B OKPEMMUX NOAAX 30pYy AiarHOCTyBa-
NCA OAMHUYHI NOBHOKPOBHI LEHTPasbHi BEHWU, AOCTO-
BipHicTb 3a KpuTtepiem MMipcoHa ctaHosuna p(x2)=0,18,
[OCTOBIPHOI Pi3HULi 3 KOHTPONLHOK rPynok He BCTa-
HOB/IEHO.

TakMm YMHOM, NpoBeaeHe TiCTOJ/IoTiYHE, IMYHOTICTO-
XiMiyHe Ta MoppoOMEeTpUYHE [OCNIAMKEHHA NEYiHKK
LLYpiB MicnA 6 TUXKHIB €KCNepMMEeHTaIbHOrO 3aCTOCYBaH-
HA KOHON/IAHOI ONii 3 KoHUeHTpauieto 0,5 ma/Kr/aoby Ak
[IETUYHOI f06aBKM A03BOAUIO BCTAHOBUTH 0Cc061MBOC-
Ti rictonoriyHOi opraHisauii napeHximaTo3Horo i cTpo-
Ma/IbHO-CYAMHHOIO KOMMApPTMeEHTY. 3a pe3y/nbTaTamu
riCTONIONYHOro AO0CNIOKEHHA MAPEHXIMAaTO3HOrO KoM-
NapTMEHTY BCTAHOB/IEHO, LLLO Y 3pa3Kax NeyviHKu TBapWH
OOCAIAHOI TPyNKU AiarHOCTOBAaHO O3HaKM nuaonogibHo-
ro HarpoMagyKeHHA HeWTpasbHUX KUPIB i MiKpoBe3u-
KynsipHUi cteaTtos y <5% renatoumTis, WO Bignosigano
ctyneHto SO 3a Kleiner. 3a3HayeHi 3miHW giarHOCTOBaHO B
renatoumTax Ak Ha nepudepii Ne4iHKOBUX YAaCTOYOK, TaK
i B LEHTponobynapHin 3oHi. Y 3 (21,43[4,74-45,78] %) 3
14 BMNaAKiB AjarHOCTOBAHO CNabKuii CTyMiHb CTeaTo3y
S1 3aKleiner 3 nunonoAibHUM i MiKPOBE3UKYNAPHUM Ha-
rPOMaKEHHSAM HENTPaANbHUX XKMUpiB y 5-33% renatouu-
TiB | BCTAHOB/IEHO A0CTOBIPHY Pi3HULLIO 3 KOHTPO/IbHOO
rpynoto, p(x2)=0,03. MopdonoriyHnx 03HaK 3ananeHHsa i
HEKPOTUYHUX 3MiH renaToLuTiB He BUABAEHO.

CTpYKTYypa CyaAMHHOIo KOMMNApPTMEHTY MeYiHKK LWypis
OOCNIAHOI rpynn Nicna 6 TUXKHIB eKcnepuMeHTanbHOro
3aCTOCYBAHHA KOHOMAAHOI Onii 3 KoHueHTpauieto 0,5
MA/Kr/noby He 3a3HaBana MmopdosoriyHmx 3miH. Cyam-
HU MIKPOUMPKYNATOPHOTO pycia MediHKn 36epeeHi,
eHA0TeNioOUNTM YiTKO Bi3yanizyBasnca Npu 3araabHO Or-
NALOBUX METOAAX AOCNIAKEHHA Ta IMYHOTICTOXIMIYHOMY
TUNYBAHHI eHA0TeNito 3a Jonomoroto mapKkepa CD31. He
BCTAHOB/IEHO AOCTOBIPHOI Pi3HMLi cepefHiX NOKa3HUKIB
AiaMmeTpa CcyauH TpiaZ NevyiHKM 3 KOHTPOJIbHOK rpynoo
(p>0,05).

CUHYCOIAHNI KOMNAPTMEHT BK/tOYaB peHecTpoBaHi
KaninAapu, Wo CKAajanuca 3 eHAoTeniounTis, rinepTpo-
doBaHMX KNITUH Kyndepa i NepucMHycoigHUX KAiTUH.
OKpemi CUMHYCOIgHI Kaninapwu AwWnaToBaHi, eHpoTenii
36epexkeHnin. CepegHiin giameTp CUMHYCOIAIB CTaHOBMB
7,24+1,47 MKMm i JOCTOBIPHO He BiAPI3HABCA Bif, KOH-
TponbHOI rpynu (p=0,16).

OTpMMaHi AaHi y3rogKylTbCca 3 HawumK nonepe-
OHIMU pe3ynbTaTaMyn JOCAIAKEHb KOPOTKOCTPOKOBOrO
BMNAMBY ONii HACIHHA KOHOMENb Ha CTPYKTYpPY MeYiHKK
wypis [11] Ta 3 gocnigeHHAMM iHWMX aBTopis [20]
nicna rogyBaHHA LLYypPiB BUCOKO XONECTEPUHOBOIO AIETOIO
BMNPOAOBXK 8 TUXKHIB. 3a AaHMMKU ABTOPIB 0Nl HACiHHA
KOHOMEeb Mana NO3UTUBHUI BNAUB Ha LLYpPiB Nicns roay-
BaHHA iX BUCOKO XON1eCTEPUHOBOLO Ai€Tor. CTONOriYHI
03HAKW CTeaTo3y NeviHKM 3MEeHLIMAUCA | cnocTepirana-
CA NO3MTMBHA AMHAMIKA NPW 3aCTOCYBAHHI ONii HaCiHHA
KoHonenb B A03i 0,5 mM/Kr/no6y NopiBHAHO 3 BUCOKOHO
003010 onii 1 ma/Kr/noby i 3acTocyBaHHA CUMBACTaTUHY
B 4031 10 mr/kr/no6y. PeectpyBanucs sHuskeHi pisHi ACT,
AT, kpeaTuHiHy Ta JINMHLL, npu 3acTocyBaHHI 0Aii HaCiH-
HA KoHonenb B Ao3i 0,5 mn/kr/noby [20 ]. BignosigHo
[0 pe3ynbraTtiB NpoOBeAeHOro Hamu AOCAIAMKEHHA onia
HaCiHHA KOHOMNENb € MOTEHLIMHO KOPUCHOK XapyoBOtO
nobasKoto.

BucHoBKM.

byno BCTaHOBAEHO, WO CTPYKTypPHa OpraHisauis na-
PEHXiMaTO3HOTO i CTPOMANbHO-CYAMHHOIO KOMMAPTMEH-
Ty NeyiHKM Ha 42-y foby eKcnepuMMeHTanbHOro 3acTo-
CyBaHHA 0/lii HAaCiHHA KOHOMesb fK AIETUYHOI A06aBKM
B #03i 0,5 mn/kr/poby He nopylweHa, MopdONOriYHUX
03HaK 3anaseHHA i HEKPOTUYHUX 3MiH renaTouumTiB He
BUABNIEHO, MIKPOBE3UKYNSAPHNUI cTeaTo3 Yy <5% renarto-
umTiB Bignosigas ctyneHto SO 3a Kleiner i BKa3yBaB npo
BiICYTHICTb NAapeHXiMaTO3HOI XMPOBOI ANCTPOdii neyiH-
KW.

MopdomeTpuyHUIN aHanis cyaumH Tpiag NeyiHKu,
LeHTPaIbHUX, NiAYaCTOYKOBMX i 36ipHUX BEH, CUHYCOIAiB
Ha 42-y poby eKcnepMMeHTasIbHOro 3acToCyBaHHA onil
HaciHHA KoHonenb B A03i 0,5 mna/kr/poby npoaemoH-
CTPYBaB BiACYTHICTb 4OCTOBIPHOI Pi3HULL MiXK cepesHi-
MW NOKa3HWKamm ix giameTpis i BiGHOCHMMW MOKA3HU-
KaMW HasiBHOCTI gunaTtauii i NOBHOKPOB's B AOCAIAHIN,
KOHTPOJIBbHIN rpynax Ta iHTakTHWX TBapuH (p>0,05), wo
BKa3y€e Ha 6e3MeYHicTb CNOXKMBaAHHA Ol HACiHHA KOHO-
nenb B 403i 0,5 mn/Kr/noby.

MepcnekTUBM NOAANbLUUX [OCNIAMKEHD.

HeobxigHi noaanbli eKcnepumeHTanbHi A0CAiAKEH-
HA AN BU3SHAa4YeHHA LOBroCTPOKOBOrO 3aCTOCYBaHHA oAl
HaciHHA KoHonenb B A03i 0,5 mn/Kkr/noby i BcTaHOBAEH-
HA ocobnmsocTert mopdonoriyHoi opraHisauii Komno-
HEHTIB MapeHXiMaTO3HOro i CyAMHHO-CTPOMAIbHOIO
KOMMapTMEHTa NeYiHKu.
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FICTONOTI4YHA OPTAHI3ALIA NAPEHXIMATO3HOIO | CTPOMAJIbHO-CYAUHHOIO KOMNAPTMEHTY MEYIH-
KW BINUX LLYPIB HA 42-y AOBY EKCMEPUMEHTA/IbHOIO 3ACTOCYBAHHA O HACIHHA KOHOME/Nb

LWesuyk M. M., Bonoc /. I.

Pe3stome. KoHoNAsHa onis, oTpMMmaHa 3 HaCiHHA NpoMMUc/IoBUX KoHonenb Cannabis sativa L., € 6aratum axkepe-
JIOM NONIIHEHACUYEHUX XKUPHUX KUCNOT B ieanbHOMY CMiBBigHOLWEHHI, AxKepenom binka, pepmeHTis, ToKobepony,
diTocTepony, LWIMPOKO BUKOPUCTOBYETLCA B MEAMULMHI | XapyOBii MPOMMUCIOBOCTI, CNPUAE 3HUKEHHIO PiBHA XonecTe-
PUHY, PepMeHTIB NeYiHKK i 3aralom NO3UTUBHO BMJIMBAE HA 340POB’A.

MeTa gocnigmeHHs — BCTAaHOBUTU 0COBAMBOCTI ricToNOrYHOT opraHisaLii NnapeHxiMaTo3HOro i CTpomManbHO-Cy-
AMHHOTO KOMMAPTMEHTY NeYiHKM 6inmx wypis Ha 42-y 406y eKcnepuMeHTabHOro 3aCTOCYBaHHSA Ol HACiHHA Ko-
Honenb.

JocnigrkeHHs byno nposeaeHe Ha 26 cTaTeBO3pinnx 6inux wypax-camuax saroto 180-230 r i3 4OTPUMAHHAM
6ioeTnYHUX HOpM. LLloaeHHa A03a oAl HAaCiHHA KOHOoMe b Y A0CAiAHIN rpyni cknana 0,5 MA/Kr, y KOHTpoAbHIN — 0,1
M/Kr. BuaHavanm mopdonoriyHi ocobanBOCTI MeYiHKKU, CYAUH MIKPOLMPKYNATOPHOrO pycna, NpoBoauan iMyHO-
riCTOXiMiYHi AOCNIAKEHHS 3 BUKOPUCTAHHAM MOHOK/IOHA/IbHUX aHTUTIN ana makpodaris CD68 (KnoH KP1, DAKO),
eHgotenito cyanH CD31 (KnoH JC70A, Thermo Fisher scientific) 3a ctaHaapTHUmn metogmukamun. MopdomeTpuyHe
[OCNIAKEHHA aiameTpa CyAWH MIKPOLMPKYAATOPHOrO pyc/ia YacTOYKM 3 BU3HAYEHHAM MOKa3HMKIB NPOBOAM/IM 33
[0MNOMOrolo nporpamHoro 3abesneyeHHa Aperio ImageScope v12.3.3 (Leica biosystems, Wetzlar, HimeuuunHa). Cra-
TUCTUYHY 06pO6KY AaHMXx npoBoamnau B nporpami Microsoft Office Excel. [locToBipHicTb pi3HMLI MiX rpynoBuMmu
nokasHMKaMn nepesipsanun 3a Kputepiem MaHHa-YitHi p(U), BiAHOCHI NOKasHMKK — 3a Kputepiem MipcoHa p (x2).
Pi3sHMUA BBaXKanaca CTaTUCTUYHO 3HAYYLLOK NPU MiHIMaNbHOMY piBHI 3HaYMmocTi p<0,05.

Byno BCTAaHOBNEHO, LLO CTPYKTYPHA OpraHisaLis napeHXiMmaTo3HOro i CTPOManbHO-CYyAUHHOTO KOMMOHEHTY ne-
YiHKK Ha 42-y noby eKcrnepuMeHTaIbHOro 3aCTOCyBaHHSA Ol HaciHHA KoHoMenb AK AieTuyHol aobasku B Ao3i 0,5
MA/Kr/poby He nopylieHa, YacTOUYKOBa apXiTekTypa 36eperkeHa, MOPPONOriYHNX O3HAK 3anaseHHA | HEKPOTUYHUX
3MiH renaTouuTiB He BMABAEHO, Y BiNbLLIOCTI BUNaAKiB MIKPOBE3UKYNAPHUIA cTeaTos y <5% renatouuTis Bignosigas
ctyneHto SO 3a Kleiner i BKa3yBaB Ha BiACYTHICTb NapeHXiMaTo3HOI XMpoBoi AUCTpodii nediHkn. MoppomeTpuiHuii
aHani3 cyanH MiKPOLUMPKYNATOPHOTO pycaa NedviHku Ha 42-y o6y eKcnepmmMeHTaibHOro 3aCTOCYBaHHSA Olil HACiHHA
KoHonesnb B A03i 0,5 mn/kr/noby NpoaemMoHCTpyBaB BiACYTHICTb AOCTOBIPHOI Pi3HULLI MiXK cepeaHiMU NoKa3HUKaMuU
iX AiameTpiB i BiAHOCHMMW NOKa3HMKAMW HAABHOCTI AMNaTaLlil i NTOBHOKPOB'A B AOCAIAHIN, KOHTPO/bHIW rpynax Ta
iHTaKTHUX TBapuH (p>0,05), L0 BKa3ye Ha 6E3NeYHICTb CNOXMBAHHA Oii HAaCiHHA KOHoMNe b B A03i 0,5 ma/Kr/noby.

KnwouoBsi cnoBa: neyiHka, MiKPOUMPKYNATOPHE PYCao, ricTonoria, MophomeTpis, LypKu, eKCNepuMeHT, oia Ha-
CiHHA KOHONenNb.

HISTOLOGICAL ORGANIZATION OF THE PARENCHYMATOUS AND STROMAL-VASCULAR COMPARTMENT OF
THE LIVER OF WHITE RATS ON THE 42nd DAY OF EXPERIMENTAL APPLICATION OF HEMP SEED OIL

Shevchuk M. M., Volos L. I.

Abstract. Hemp oil, extracted from the seeds of industrial hemp Cannabis sativa L., is a rich source of polyunsatu-
rated fatty acids in an ideal ratio, a source of protein, enzymes, tocopherol, phytosterol, widely used in medicine and
the food industry, helps reduce cholesterol levels, liver enzymes and generally has a positive effect on human health.

The aim of the study was to determine the histological features of the parenchymal and stromal-vascular com-
partments of the liver in white rats on the 42nd day of experimental application of hemp seed oil.

The study was conducted on 26 sexually mature male white rats weighing 180-230 g in compliance with bioeth-
ical standards. The daily dose of hemp seed oil in the experimental group was 0.5 ml/kg, in the control group — 0.1
ml/kg. The morphological features of the liver, microcirculatory vessels were determined, and immunohistochemi-
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cal studies were performed using monoclonal antibodies for CD68 macrophages (Clone KP1, DAKO) and vascular en-
dothelium CD31 (Clone JC70A, Thermo Fisher Scientific) according to standard methods. Morphometric study of the
diameter of the microcirculatory vessels of the lobule with determination of indicators was performed using Aperio
ImageScope v12.3.3 software (Leica biosystems, Wetzlar, Germany). Statistical data processing was performed in
Microsoft Office Excel. The reliability of the difference between group indicators was tested using the Mann-Whit-
ney U test, and relative indicators were tested using Pearson’s chi-square test. The difference was considered statis-
tically significant at a minimum significance level of p<0.05.

It was found that the structural organization of the parenchymal and stromal-vascular components of the liver
on the 42nd day of experimental use of hemp seed oil as a dietary supplement at a dose of 0.5 ml/kg/day was not
disturbed, the lobular architecture was preserved, no morphological signs of inflammation and necrotic changes in
hepatocytes were found, in most cases microvesicular steatosis in <5% of hepatocytes corresponded to grade SO ac-
cording to Kleiner and indicated the absence of parenchymal fatty degeneration of the liver. Morphometric analysis
of the microcirculatory vessels of the liver on the 42nd day of experimental application of hemp seed oil at a dose
of 0.5 ml/kg/day showed no significant difference between the average values of their diameters and the relative
values of dilation and hyperemia in the experimental and control groups and intact animals (p>0.05), indicating the
safety of consuming hemp seed oil at a dose of 0.5 ml/kg/day.

Key words: liver, microcirculatory bed, histology, morphometry, rats, experiment, hemp seed oil.
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