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ABSTRACT

An application of natural antioxidants remains the focus of research groups. The effect of Satureja montana L. essential oil
in various doses on the main biological characteristics of Wistar rats was the main aim of the study. The intensification of
protein metabolism in the blood plasma of rats on the background of the use of Satureja montana L. essential oil was noted.
Total protein increases by 17.9 — 19.7%, and albumin by 27.6% in rats of the experimental group received the essential oil
at a dose of 0.6 ml per kg of feed. A significant increase in the AST level in control group rats to 207.3 U.L! was revealed.
Its one to a certain extent indicates the hepatoprotective effect of mountain savory oil and a decrease in inflammatory
processes in the organs of the gastrointestinal tract in the conditions of cell maintenance of rats of the experimental groups.
Gastric epithelium thickness of rats of both experimental groups was lower than the control animals. But it did not bear any
signs of atrophy. The difference of this indicator in comparison with control was 12.75 um (p <0.05) in the second group
and it was reliable. The number of chief stomach cells increases in animals of the experimental groups, which may indicate
a greater enzymatic activity. An increased dose of mountain savory oil contributes to the formation of more damage to
hepatocytes on the periphery of the liver lobule. Thus, the relationship between liver enzymes and the state of peripheral

hepatocytes was noted.
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INTRODUCTION

The interest in natural-origin antioxidants due to the
significant content of biologically active substances
increased in recent years all over the world. The study of
the effect of natural antioxidants on rats is widely
practiced because of a simple and understandable model
for research (Nurmawati et al., 2021; Widyastuti et al.,
2020; Fauza et al., 2019).

Essential oils (EO) are one of these antioxidants. EO has
antiseptic, antibacterial, antiparasitic, antifungal,
insecticidal,  anti-inflammatory, @ and  regenerating
properties. It exerts a defined effect on the body,
regardless of the different ways of application. The effect
is usually intensified also with prolonged use (Krishan
and Narang, 2014).

Piper guineense EO effect investigated in mice by
intraperitoneal application on the central nervous system
(CNS). Sedative, anticonvulsant, and hypothermic effects
were detected (Oyemitan et al., 2015). A pronounced
anxiolytic, antidepressant, and antioxidant effect in the
study of Ferulago angulata essential oil in rats was

recorded with inhalation use (Bagci et al., 2016). The
antidepressant EO effect of the Asarum heterotropoides
was studied (Park et al., 2015).

The anxiolytic effect of vetiveria essential oil, when
inhaled for 7 minutes to reduce the symptom of anxiety on
Wistar line male rats, was studied. 2.5% is the most
effective concentration was found (Saiyudthong et al.,
2015). The anxiolytic and antidepressant effects of inhaled
basil (Ocimum sanctum L.) and holy basil (Ocimum
basilicum L.) EOs on the background of experimental
Alzheimer's disease in rats have been proven (Gradinariu
et al., 2015). Elsholtzia ciliate (Elsholtzia ciliate), angelica
(Angelicae gigantis), and clove (Eugenia caryophyllata)
essential oils in the complex therapy of withdrawal
syndrome can be used (Choi et al., 2013).

Cypress obtuse (Chamaecyparis obtusa) essential oil at a
concentration of 7.0 mg/l of air on male mice of the ICR
line was studied. An anxiolytic effect was recorded (Bae et
al.,, 2012). Toona ciliata M. Roem essential oil
antidepressant effect on mice in doses of 10, 20, 40, and
80 mgkg'! was administered creating. Clove tree
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(Syzygium aromaticum) EO with the intragastric influence
of 200 mgkg' dosage was established (Castro et al.,
2015).

The neuroprotective effect of Lavandula angustifolia EO
on the background of an experimental stroke in Swiss line
male mice at a dose of 0.3 — 2 mg.kg! intraperitoneally
was proved (Vakili et al., 2014).

Lavandula angustifolia essential oil at the background of
insomnia reduces anxiety (Chioca et al., 2013). Similar
results were obtained with intraperitoneal administration at
a dose of 0.7 mgkg™! of male Wistar rats in the study of
Lavandula angustifolia ssp. and Lavandula hybrida Rev.
(Lamiaceae) essential oils (Hritcu et al., 2012). The use of
these essential oils significantly reduced the level of
anxiety and inhibition, showed an antidepressant effect,
reduced the level of nitric oxide and malondialdehyde in
brain tissues. Lavender officinalis (Lavandula officinalis)
essential oil in the conditions of insomnia to rats a sedative
effect was rendered (Takahashi et al., 2014).

The effect of perilla essential oil (Perilla frutescens) by
intragastric administration in rats was studied (Yi et al.,
2013). The psychophysiological effect occurs only with
prolonged use at least 3 weeks. The effect of lemongrass
(Cymbopogon citratus) essential oil on Swiss line male
mice per intragastric introduction in dosage 0.5 -
1.0 gkg!: sedative, anxiolytic, anticonvulsant,
anticonvulsive effects were recorded (Campélo et al.,
2011).

The effect of chamomile essential oil (Matricaria
chamomilla L.) in mice that received chamomile EO in
5000, 2500, and 1250 ppm concentrations was studied
(Fabian et al, 2011). Chamomile essential oil can
improve some parameters of inflammatory models,
depending on the concentration used. The essential oil of
clove (Calamintha officinalis) has antifungal and
antimicrobial activity against gram-positive bacteria was
founded (Monforte et al., 2011).

The effectiveness of the use of mountain savory has
already been studied by us in poultry farming (Pashtetsky
et al., 2020). Mountain savory (Satureja Montana L.) is a
perennial semi-shrub with lignified shoots at the base of
the root, belonging to the family of Clear-cut flowers
(Lamiaceae L), has a sharp, spicy aroma, with a slight
burning pepper taste. The biological value of S. montana is
due to the complex of biologically active substances,
among which the leading position is occupied by volatile
compounds. Of the proven therapeutic properties,
mountain savory essential oil has anti fungicidal,
antibacterial, antiviral, immuno-strengthening,
hepatoprotective, analgesic, tonic effects (Mihajilov-
Kirstev et al., 2014). Mountain savory essential oil on nine
phytopathogenic fungi of the genus Fusarium has an effect
that suppresses their growth (Rahimian and Eisvand,
2016).

Carvacrol and thymol are the main components of the
essential oil. Their mechanism of action is the destruction
of the cytoplasmic membrane, which increases its
permeability and depolarizes its potential. (Allaoua et al.,
2018). The effect of thymol on the smooth muscles of the
trachea, the ciliary apparatus of the respiratory tract and
the ileum in rats and found that thymol has a dose-
dependent antispasmodic property and increases the rate of
contraction of the mucous membrane due to the movement

of cilia was founded (Orchardand and van Vuuren,
2017).

Essential oils in the Republic of Crimea occupy a
significant part in the agrarian-and-industrial complex of
the region. In addition to the perfumery, cosmetics, and
pharmaceutical areas, the use of essential oils in animal
husbandry is little studied, so the construction of an
antioxidant model for the use of essential oils is very
necessary (Ostapchuk et al., 2020). It is also reported
about its effective use in complex therapy in the treatment
of combined bacterial and fungal infections, including
COVID-19 (Postnikova et al., 2021).

Based on the analyzed sources, the use of essential oils as
natural antioxidants continues to be the focus of scientists '
attention. Since essential oils provide a wide range of
effects on a living organism, the purpose of these studies is
the effect of mountain savory (Satureja montana L.)
essential oil in various dosages on the growth and basic
biological features of rats.

Scientific hypothesis

Research work hypothesis hinged on the assumptions that
the phenolic substances contained in mountain savory oil
have an antioxidant effect on the body of rats. As an object
of the study has been selected Satureja montana L.
essential oil due to the high content of valuable phenolic
substances. According to obtained results the improvement
of indicators of the main rats’ biological features under the
influence of plant phenols, has been vindicated.

MATERIAL AND METHODS

The experimental study was conducted jointly by the
staff of the Research Institute of Agriculture of Crimea and
the Medical Academy named after S. I. Georgievsky of
V.I. Vernadsky Crimean Federal University.

Animals and Biological Material

Wistar line adult male rats aged 5 — 6 months with 180 g
average weight. The animals were weighed daily. After
removing the animals from the experiment, samples of the
liver and stomach were taken.

Chemical

Mountain savory essential oil is obtained by steam
distillation. In the laboratory of selection of essential oil
crops on the chromatograph. The composition of mountain
savory essential oil includes the following plant phenols:
a-pinene, camphene, b-pinene, B-myrcene, a-terpinene,
limonene, eucalyptol, g-terpinene, p-cymene, cis-linalool
oxide, sabinene hydrate, camphor, linalool, linalyl acetate,
caryophyllene, caryophyllene oxide, thymol, and
carvacrol. The highest content was of the following
components: carvacrol (49.88%), p-cymene (15.76%), y-
terpinene (15.28%), a-pinene (2.52%), a-terpinene (2.07%)
and thymol (0.23%).

The biochemical composition of animal blood plasma
was determined according to the following indicators: total
protein (TP, g.L!), albumin (ALB, g.L!), glucose (GLUC,
mmol.L!), alanine aminotransferase (ALT, U.LY),
aspartate transaminase (AST, U.L), alkaline phosphatase
(ALP, U.L), creatinine (CREA, umol.L'!), urea (UREA,
mmol.L!), bilirubin (BILT, pmol.L!). Whole blood was
also separated to study the shaped elements of the blood.
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Laboratory Methods

After three weeks, the animals were removed from the
experiment under ether anesthesia, the stomach and liver
were separated, fixed in 10% buffered formalin, and
subjected to dehydration and paraffin impregnation on
a histology processor. Thin sections with a thickness of
4 microns were made from the obtained paraffin blocks,
stained with Hematoxylin and Eosin, and viewed in a light
field under a microscope. The images obtained in the
ImajeG program, after appropriate calibration on the TS-
M1 scale of 0.01 mm/100 div stage micrometer, measured
the height of the gastric epithelium, the depth of the own
glands, the thickness of the gastric mucosa, the number of
epithelial cells in the epithelium (per 1 villus), the relative
number of the chief and parietal epithelium cells in glands
of the stomach. In the photo of liver preparations, the
number of binucleated cells, the relative areas of sinuses
and hepatocytes in the central and peripheral parts of the
hepatic lobule were counted, and the nuclear-cytoplasmic
ratio of hepatocytes was calculated.
Instruments

Chromatek-Crystal 5000.2 chromatography device on a
capillary quartz column with a fixed phase CR-WAXms
(polyethylene glycol salt-and-gel matrix). Capillary quartz
column with a length of 60 mm with an internal diameter
of 0.32 mm, fixed phase CR-WAXms (polyethylene glycol
salt-and-gel matrix). The thermostat temperature is 80 °C,
lasting 6 minutes. The next step is programming with a
speed of 2.1 °C per min. up to 220 °C. Evaporator
temperature: 260 °C. Detector temperature: 240 °C.
Column inlet pressure: 100 kPa flow division: 1/50.
Sample volume: 0.5%1073 ¢cm®.

Biochemical Vitalab Flexor E automatic analyzer.

Hematology Biobase analyzer.

LOGOS microwave histology processor.

DM 2000 Leica microscope with Plan 10x and Plan 40x
lenses and a DFC295 camera.
Description of the Experiment

The number of heads in each group was 5. The animals
were kept in standard vivarium conditions. The rats have
divided into 3 groups: the control group received the main
diet (MD) (1! group). The 2™ group was experimental:
animals received mountain savory (Satureja montana L.)
essential oil at the rate of 0.3 mg per group daily on the
background of MD. The 3™ group was experimental too:
animals received essential oil at the rate of 0.6 mg per
group daily on the background of MD. The experiment
duration was 20 days. The animals obtained the main diet
in ad libitum conditions and 12-hour daylight hours were.
The MD included dry food and fresh vegetables and herbs.

Sample preparation: The blood was collected from the
sublingual plexus under weak ether anesthesia into EDTA
tubes. The blood was centrifuged at 3000 rpm for
5 minutes to separate the plasma. The stomach and liver
were sent for pathomorphological studies.

Number of samples analyzed: 15 heads

Number of repeated analyses: 15

Number of experiment replication: There is no
experiment replication in our study

Statistical Analysis.
The obtained data were processed by methods of
descriptive statistics with the determination of the

normality of the distribution by the Shapiro-Wilk method,
calculation of the arithmetic mean, confidence interval,
and mean statistic error. Nonparametric statistics are the
determination of differences between groups by multiple
comparisons of several groups by the Kruskal-Wallis
method was used. All data were analyzed statistically
using Excel for Windows. Significant differences were
considered at p <0.05.

RESULTS AND DISCUSSION

The body weight increasing in both experimental groups
of rats mountain savory essential oil using contributed.
Live weight increasing in the middle and at the end of the
experiment was most expressed. The results in Table 1
were stated.

Rats’ live weight of the second group on the 10" day of
the experiment has no significant advantages in
comparison with the control group ones. A significant
difference on the 20" day of the experiment was 3.4%
(p <0.05).

The 3™ group rats have a significant tendency of the live
weight during the entire period of the experiment over the
control ones. A significant difference was on the 10" day
by 6.8% (p <0.05), and on the 20" day by 10.5% (p <0.05).

Live weight dynamics of all individuals in the
experiment are stated in Figure 1.

Thus, the conducted studies have established that the
tested essential oil has a growth-stimulating effect on rats.
However, live weight data is not enough to fully
characterize the development of animals at the background
of essential oil use.

Blood plasma biochemistry data on the 21* day of the
experiment were obtained. These results are stated in
Table 2.

AST increment of the control group animals to
207.3 U.L! (p <0.001) was significant. One of the main
reasons for transaminase enzyme activity level increasing
in the animals of the control group probably can be
assumed to be the presence of non-critical destructive
processes in hepatocytes. This one, probably, is they tend
to develop at the standard content of rats in cells. Bilirubin
increasing tendency in animals of the control group was
noted. The amount of bilirubin decreasing in the 3™ group
may be associated with a decrease of this enzyme in the
liver. Thus, a mountain savory essential oil
hepatoprotective effect on the rats’ body to a certain
extent.

AST dynamics concentration during the experiment to
the studied groups of rats was studied and shown in Figure
2. Unstable variation of this indicator in the animals of the
control group was noted. In the animals of the second
group, the tendency to decrease from 154.9 U.L! on the
10* day of the experiment to 135.3 U.L"! on the 20" day
was noted. This indicator fluctuation in the animals of the
3" group during the experiment was practically absent.

The urease level of the experimental groups increased by
2.0 — 1.9 times (p <0.001) on the 10™ day. It indicates an
increased urease role in the process of amino acid
synthesis by bacteria, which are intestinal microbiota
nitrogen source forming. That effect in the animals of the
experimental groups from the 10" day at the level of 12.5
—13.2t0 12.6 — 12.2 mmol.L"! was observed (Figure 3).

Volume 15

2021



Potravinarstvo Slovak Journal of Food Sciences

Table 1 Rats’ live weight dynamics in the experiment, g.

Statistical indicator Day of experiment

lst loth 20th
1* group
X+mx 179.0 £1.2 190.5 £2.5 208.3+£3.9
c 2.7 5.5 8.8
Cy, % 1.5 2.9 4.2
28 group
X+mx 180.0 £1.1 197.0 £2.7 223.2 £6.2*
c 2.6 6.1 13.8
Cy, % 1.4 3.1 6.2
3" group
X+mx 178.0£1.2 203.5 +£3.8* 230.2 £9.6*
c 2.7 8.4 21.5
Cy, % 1.5 4.1 9.4

Note: Here in table level of statistical significance: * — p <0.05.

Rats' live
weight, g
250.0
g unHn
. ! — fr=t = I
e — (=] P .
200.0 g = m B B gagﬂ
= EEEEEE =
= = =2 2 =
150.0 B 15t group Individual 1 o 15 group Individual 2
L group Individual 3 A IStdgroup Individual 4
A 15t group Individual 5 42" group Individual 1
100.0 w224 group Individual 2 1224 group Individual 3
® 2" group Individual 4 22" group Individual 5
® 3" group Individual 1 3™ group Individual 2
50.0 m3vd group Individual 3 ~3rd group Individual 4
3" group Individual 5
0.0 Day of experiment

203 5 e 8 00 T 12 13T 15 16 17 18 19120

Figure 1 Rats’ live weight dynamics of all individuals in the experiment, g.

Table 2 Rats’ blood plasma biochemical features on the 215 day of experiment (n = 3).

-

Biochemistry 1%t group 2" group 3" group
indicator X+mx Cv, % X+mx Cv, % X+mx Cyv, %
ALT 59.3+1.3 3.7 56.1 £2.4 7.5 64.5+4.3 11.4
AST 207.3 £7.8%** 6.5 135.3+4.0 5.1 134.2 £2.7 3.5
BILT 24+03 20.7 2.5+0.2 11.0 2.0+0.2 14.0
UREA 6.3+0.3 8.5 12.6 £0.4%** 5.5 12.2 £0.3%** 3.9
ALP 323.7+£3.3 1.8 326.7 £10.9 5.8 322.7 £18.0 9.6
CREA 46.7 £2.1 7.9 41.3+£3.0 12.5 452 +2.1 7.9
GLUC 8.9 £0.2 4.5 9.440.3 5.5 9.5+0.3 5.3
TP 67.0 £1.2 3.0 80.2 £1.7%** 3.7 79.0 £1.1%** 2.5
ALB 29.3 £0.2 1.3 37.4 £1 5%** 6.8 31.3+14 8.0

Note: Here in table level of statistical significance: * — p <0.05; ** — p <0.01; *** — p <0.001.
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m st day m10thday m20th day

207.3
175.3

134.1

1342

15t group an group 3rd group
Figure 2 AST dynamics concentration during the experiment, U.L.
m1% day m10® day w20t day
13.2
125 126 122

d
15" group ar

group

3rd

group

Figure 3 Urease dynamics concentration during the experiment, mmol.L..

Total protein content in blood plasma in the control
group slightly fluctuates. A decrease in the protein content
in the blood plasma also indicates a downgrade of kidney
function. In our studies, there was an increase in total
protein by 19.7% in the 2nd group and by 17.9% in the 3"
group. Albumin increasing observed in animals only in
second group 27.6%; in 3" group, this increase is
tendentious, which indicates the feasibility suppression of
inflammatory processes in the gastrointestinal tract in rats.
Figure 4 shows the total protein dynamics concentration in
the blood plasma of rats during the experiment, and the
albumin dynamic is in Figure 5.

The positive total protein dynamics concentration in the
rats' blood plasma of both experimental groups was noted.
This indicator varies in the range of 80.2 — 80.3 g.L! on
the 10" day of the experiment. Including in animals of the
second group, this concentration occurs due to albumin,
the content of which in the plasma increases during the

experiment from 30.0 to 37.4 g.L!. In the animals of the
3rd group, the albumin content varies slightly during the
experiment, ranging from 31.0 to 31.7 g.L"!. In the control
group rats, this indicator takes values from 30.0 g.L! at the
beginning of the experiment, with a tendency to decrease
at the end of the experiment to 29.3 g.L!.

Glucose concentration is the most important nutrient base
for the vast majority of nervous cells, especially brain
tissue. Half of the energy consumed by the body is
released from glucose. Hypoglycemia is often associated
with a decrease in insulin blood level (Salman et al.,
2017). Thus, the observed decreased glucose concentration
in rats of the control group is a consequence of the
presence of possible inflammatory processes in the internal
organs but is not critical because of the unreliable
difference in indicators between the study groups (Figure
6).
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m1® day m10® day m20% day

803 802 80.2

1t group 2% group 3 group

Figure 4 Total Protein dynamics concentration, g.L!.

m1% day m10® day w20" day

374

334
300 302 593 : 3L0 3.7 313

1" group 2% group 3 group
Figure 5 Albumin dynamics concentration, g.L\.

w1 day m10% day m20% day
935

94

1** group 22 group 3 group

Figure 6 Glucose dynamics concentration, mmol.L",
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RBCs are an important component of the blood, which is
involved in the saturation of tissues with oxygen, and
WBCs are an indicator of the physiological norm, and their
dynamics indicate the development of inflammatory and
other pathological processes. An increase in blood cells
was observed: RBCs by 0.44 cells x 10'2 per liter in
animals of the 2" group, and the content of WBCs
practically did not change in all the studied groups (Table
3).

However, the WBCs’ composition in the experimental
groups was mainly due to neutrophils responsible for the
phagocytic activity, and monocytes in the second group
were formed (Table 4).

Non-specific immune response provides by neutrophils
and monocytes. Such a leukocyte formula contributes to an
increased level of protection against pathogenic
environmental influences and provides a high level of
protection in lung diseases of a coldlike nature (Luo et al.,
2014). Regular consumption of small doses (about 0.3 mcg
per day) of essential oil with food or drinking water
increased the life expectancy of AKR high-cancer line
mice by 30% and reduced the incidence of leukemia
(Oyemitan et al., 2015).

The systematic intake of small doses of oregano essential
oil by healthy BALB/c line mice increased their average
life expectancy by 120 days or 17%. At the same time, it
was found that the intake of oil throughout life did not
cause toxic effects, did not affect the body weight, the size
of the immune-competent organs, and the blood formula
(Saiyudthong et al., 2015).

The gastric mucosa of rats has a covering epithelium,
between the folds of which the mouths of simple tubular
glands open. The mucosal layer is underlain by its own

Table 3 Rats’ blood hematology (n = 3).

muscle plate of the mucosa, formed by smooth myocytes
organized parallel to the longitudinal axis of the organ, as
well as the connective tissue base.

The main function of the gastric epithelium is protective.
Its thickness is normally about 150 um in rats and begins
to increase when exposed to pathogenic factors, both
physical and chemical. It is worth noting that in all groups
of animals that consumed oil, the thickness of the
integumentary epithelium was slightly lower than the
control values, while it did not bear any signs of atrophy
(Figure 7).

The depth of the glands also became slightly smaller,
which generally affected the overall thickness of the
mucous layer (Table 5). These changes are most
pronounced in the 2™ group. In general, the thickness of
the mucous layer remained within the normal range for
this age group of animals.

The number of epithelial cells in the integumentary
epithelium, main and lining cells in the glands of the
fundal part of the stomach in the control group also agree
with the literature data (Yuldashev et al., 2014).

At the same time, in the groups that received mountain
savory essential oil, the number of cells decreased slightly,
which is more pronounced in the group with ginger
(Table 5). However, these differences are not reliable. The
number of chief cells, on the contrary, increases, which
may indicate a greater enzymatic activity and,
consequently, an improvement in the functional
characteristics of the stomach is approximately the same in
all groups that received oil. Changes in the number of
parietal cells are reversed and more pronounced in groups
with a single dose of any of the oils.

Biometrics indicator 1% group 2" oroup 3" group
RBCs count (x10° Cells per mm? )
X+mx 6.67 £0.06 7.24 £0.21 7.11 £0.28
Cy, % 1.69 5.00 6.90
WBCs count (x 109 Cells per mm?)
X+mx 10.18 £0.6 9.62 £0.51 10.13 £0.46
Cy, % 11.80 9.13 7.79

Table 4 Rats’ blood leukocyte formula, %.

Rats¢ group Neutrophils Lymphocytes Eosinophils Monocytes Basophils
1% 40.7+1.4 51.7 1.7 2.3+0.3 5.0+0.4 0.3+0.3
2nd 42.0+1.2 49.7 £0.6 2.7+0.5 5.7+0.3 0.0 +£0.0
3 42.7+1.4 49.3 £1.3 3.0+0.4 4.7 +0.6 0.3 +0.3

Figure 7 Rats stomach of control(A and e

Py D0um
e indicates

the integumentary epithelium. Red arrows show the lining cells of the gastric glands, and white arrow is the main ones.

Hematoxylin and Eosin stained. The lens is 40x.

Volume 15

805

2021



Potravinarstvo Slovak Journal of Food Sciences

Table S Rats’ stomach morphometric characteristics, um.

Rats¢  Epithelial Glands Stomach wall mucous Superficial epithelial Chief exocrine Parietal exocrine

group height thickness layer thickness cells number cells number  cells number
1% 152.64 £5.54 479.70 £10.92 632.34 +£12.03 21.2+7.6 34.2+8.014 51.4+10.14
2" 139.89 £3.18%290.33 £24.24* 380.23 £25.96* 21.00 £0.52 53.0+1.0 29.00 +1.0*
3 124.50+3.66 470.78 +£11.36 595.28 £13.92 20.00 +0.84 54.4 £5.54 36.3 £6.64

i SR A L ARSI AR |

Figure 8 Rats liver of control (A and B) and experimental (C and D of the 2" group and E and F of the 3™ group) groups.
Note: In the left column, the peripheral part of the hepatic lobule, in the right — the central one. The black arrows indicate
the sinuses of the hepatic lobule. The white arrows represent binucleated hepatocytes. Fatty cell dystrophy was marked by

red arrows. Hematoxylin and Eosin stained. The lens is 40x.

Table 6 Rats’ liver morphometric characteristics in the central (c) and peripheral (p) parts of the classical liver lobes, um.

Rats¢ Binuclear cells Parenchyma Stroma Nuclear and
Cell area Core area . .
group number percentage percentage Cytoplasmic Ratio
1% ¢  6.60+0.98 81.20 £1.32 18.80 £1.32 300.35+£9.98 54.19 £2.30 0.23 £0.01
p 7.80+0.97 79.80 +2.48 20.20 £2.48 338.15 +£11.04 54.35 +£2.54 0.17 £0.01
2" ¢ 8204231 87.60 £1.16 12.40 £1.16 360.47 £13.82 55.72 £2.91 0.19+£0.01
p 540+£1.70 85.80 +1.69 14.20 +£1.69 355.98 £11.52 59.19 +2.89 0.20 £0.01
34 ¢ 560093 82.80 £1.93 17.20+£1.93  283.07 £10.18** 49.57 £2.74 0.22 +0.01
p 8.40+1.50 89.40 +0.60 10.60 +0.60 320.34 £12.14 51.90 £2.36 0.20 +0.01
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The liver of the rats of all groups retained a typical
structure. The lobules of the liver consisted of beams of
hepatocytes, between which sinusoids and blood
capillaries were located. The use of oils as a top dressing
led to a narrowing of the sinus-capillary network, they
began to look less transparent on histopreparations, which
may indicate the saturation of the sinuses with fats.
Hepatocytes of the liver of rats of the experimental groups
differed from the control group by the presence of fat
inclusions in the cytoplasm in the form of rounded drops
(Figure 2, Table 6).

There is some regularity in the morphometric indicators,
depending on the site of the hepatic lobule. Thus, the
number of binuclear cells in the 3™ experimental group is
greater on the periphery of the lobule, which corresponds
to a greater degree of damage to hepatocytes in this area,
the first to meet the blood entering the lobule. The same
region showed a greater narrowing of the capillary
network compared to the central regions of the lobules.

CONCLUSIONS

The intensification of protein metabolism in the rats’
blood plasma on the background of the use of mountain
savory essential oil was noted. Total protein increases by
17.9 — 19.7%, and albumin by 27.6% in rats treated with
essential oil at a dose of 0.6 mL per kg of feed. A
significant increase in the level of aspartate
aminotransferase in animals of the control group to
207.3 U.L' was revealed, which to a certain extent
indicates the hepatoprotective effect of mountain savory
oil and a decrease in inflammatory processes in the organs
of the gastrointestinal tract in the conditions of cell
maintenance of rats of the experimental groups. Gastric
epithelium thickness of experimental groups rats was
lower than the control animals, while it did not bear any
signs of atrophy. The difference of this indicator in
comparison with control was 12.75 um (p <0.05) in the
second group and it was reliable. The number of chief
stomach cells increases in animals of the experimental
groups, which may indicate a greater enzymatic activity.
An increased dose of mountain savory oil contributes to
the formation of more damage to hepatocytes on the
periphery of the liver lobule.

Thus, the relationship between liver enzymes and the
state of peripheral hepatocytes was noted.
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