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ABSTRACT. Background. Conducting model experiments on different age groups of laboratory rats under chronic hypoxic
conditions is relevant and aids in studying structural changes in cardiac tissues from a scientific perspective. Understanding
the mechanisms of heart adaptation to hypoxia. Research into cardiac adaptation to hypoxia helps uncover the mechanisms
that enable the heart to function under low oxygen conditions. Studies on different age groups of rats can help determine how
age affects adaptation and the ultrastructure of the heart during hypoxia. The objective of this study is to understand the im-
pact of hypoxia on the hearts of rats at different stages of their lives, including neonates, young, and adult animals. This helps
expand our knowledge of the adaptive mechanisms of the heart and may have significant implications for the normal anato-
my of laboratory animals, their biological significance, and a comprehensive understanding of the ultrastructural remodeling
of the components of the myocardial contractile apparatus. Methods. Systematic Literature Review, Meta-Analysis, Content
Analysis, Assessment of Source Quality, Information Retrieval. Results. Chronic hypoxia affects the structure of the myo-
cardial contractile apparatus in rats during different stages of development (from birth to 6 months) as follows: Newborn rats:
Hypoxia can lead to myocardial hypertrophy and an increase in the number of capillaries to improve blood supply. 1 month
after birth: Under hypoxia, there is myocardial hypertrophy, an increase in the amount of fibrous tissue, and possible vessel
remodeling. 3 months after birth: Hypoxia can result in further enlargement of the myocardium, changes in structure and
functional parameters, and the development of new vessels. 6 months after birth: At this stage, significant changes are possi-
ble, including hypertrophy, vessel remodeling, alterations in functional parameters, and structural peculiarities of the myo-
cardium. Conclusion. Chronic hypoxia affects the morphology of the myocardium in rats at different stages of their devel-
opment, leading to changes in size, structure, and cardiac functionality.
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Introduction pathological processes, and its consequences for
Hypoxia, characterized by insufficient oxygen tissues and organs can be severe [1]. One of the most
supply to the body's tissues, is one of the key issues vulnerable organs to hypoxia is the heart. The cardi-
in modern normal anatomy, cell biology and histol- ac muscle, or myocardium, requires a constant sup-
ogy. It can arise from various physiological and ply of oxygen for its normal function as it is respon-
7
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sible for the continuous mechanical work of the
heart. Hypoxia can lead to a range of changes in the
myocardium, including structural and functional
adaptations that can affect its performance [2]. This
scientific publication is dedicated to the study of the
morphological characteristics of the contractile ap-
paratus of the myocardium in rats subjected to hy-
poxia. Our work aims to uncover the changes that
occur in the structure and organization of the myo-
cardium under the influence of hypoxia at different
stages of rat development, from neonates to adult-
hood.

Background

Conducting model experiments on different age
groups of laboratory rats under chronic hypoxic
conditions is relevant and aids in studying structural
changes in cardiac tissues from a scientific perspec-
tive. Understanding the mechanisms of heart adapta-
tion to hypoxia. Research into cardiac adaptation to
hypoxia helps uncover the mechanisms that enable
the heart to function under low oxygen conditions.
Hypoxia can lead to various pathological changes in
cardiac muscle. Investigating these changes can lead
to an understanding of the causes and mechanisms
of cardiovascular diseases associated with hypoxia.
Age can influence the heart's response to hypoxia.
Studies on different age groups of rats can help de-
termine how age affects adaptation and the ultra-
structure of the heart during hypoxia. The overall
relevance lies in advancing our understanding of the
heart's response to hypoxia.

Research of this kind is of great importance for
our understanding of the adaptive mechanisms of the
myocardium and its response to stressful conditions
such as hypoxia. The obtained results will contribute
to improving our understanding of the impact of
hypoxia on the structure and function of the myo-
cardium and the components of the heart's contrac-
tile apparatus at various levels of its organization,
from tissue to ultrastructure.

Objective

The aim of this study is to understand the im-
pact of hypoxia on the hearts of rats at different
stages of their lives, including neonates, young, and
adult animals. This helps expand our knowledge of
the adaptive mechanisms of the heart and may have
significant implications for the normal anatomy of
laboratory animals, their biological significance, and
a comprehensive understanding of the ultrastructural
remodeling of the components of the myocardial
contractile apparatus.

Research on the influence of hypoxia on the
hearts of laboratory rats of different ages may en-
compass the following aspects [3]: Assessment of
Morphological Changes: The study aims to deter-
mine specific morphological changes occurring in
the structure of the hearts of rats of different ages
under the influence of hypoxia [4]. This may include
changes in the size and shape of the heart, myocar-
dial structure, vessels, and cardiomyocytes. Func-

tional Changes: Evaluation of the impact of hypoxia
on the functional characteristics of the heart, such as
cardiac output, rhythm, and overall cardiac perfor-
mance [5]. Analysis of Molecular Mechanisms: In-
vestigation of the molecular mechanisms underlying
the changes in the heart due to hypoxia [6]. This
may involve studying gene expression, biochemical
alterations, and other molecular processes. Age-
Comparative Analysis: Comparing the effects of
hypoxia on the hearts of rats at different ages to de-
termine potential differences in responses between
adult and young animals [7]. Development of Re-
search Strategies: Developing potential research
strategies for modeling experiments to determine
aspects of ultrastructural remodeling of myocardial
components related to hypoxia based on the study's
findings. This research contributes to our under-
standing of how hypoxia affects the hearts of rats at
various developmental stages, shedding light on both
morphological and functional adaptations and
providing insights into the molecular mechanisms
involved.

Materials and methods

When writing an analytical scientific article
based on the analysis of scientific papers, it is im-
portant to use appropriate research methods to en-
sure that the article is well-grounded and reliable.
The following methods are crucial in conducting
such research:

1. Systematic Literature Review: Conducting
a structured search and analysis of relevant sources
to gather all available information on a specific top-
ic.

2. Meta-Analysis: Using statistical methods to
combine and analyze data from multiple studies to
obtain reliable conclusions.

3. Content Analysis: Studying the content of
scientific articles to identify themes, patterns, and
relationships among variables.

4. Assessment of Source Quality: Considering
the relevance and quality of literature sources, in-
cluding publications in peer-reviewed scientific
journals.

5. Information Retrieval: Utilizing databases
and websites to search for relevant literature, includ-
ing PubMed, ScienceDirect, and Google Scholar.

It is also essential to consider the publication
date and examine the bibliography to find additional
sources of information. These research methods help
ensure the rigor and validity of the analytical scien-
tific article based on the analysis of existing litera-
ture.

Results and discussion

The morphological characteristics of the myo-
cardial contractile apparatus in rats under hypoxia
can exhibit several changes and features, as hypoxia
(oxygen deficiency) can significantly impact the
functioning of the cardiac muscle [8]. Here are some
possible alterations in the structure and function of
the myocardial contractile apparatus during hypoxia:
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1. Changes in Cellular Composition [9]: Un-
der the influence of hypoxia, apoptosis (programmed
cell death) of cardiomyocytes, the heart muscle cells,
may occur, resulting in the loss of viable cells and a
reduction in the number of active muscle fibers.

2. Changes in Cell Morphology [10]: Hypoxia
can lead to alterations in the appearance and struc-
ture of cardiomyocytes, including an increase in cell
size and an accumulation of vacuoles in their cyto-
plasm.

3. Altered Intercellular Connections: Hypoxia
can affect intercellular junctions, such as desmo-
somes and their adhesive proteins [11]. This can lead
to the disruption of connections between cells, po-
tentially affecting signal transmission and contrac-
tion coordination.

4. Functional Changes in the Contractile Ap-
paratus: Hypoxia can result in impaired contractility
of the myocardium, reducing its ability for rhythmic
contractions and lowering cardiac output [12].

5. Vascular Changes: Hypoxia may trigger
angiogenesis, the formation of new blood vessels, as
an attempt by the body to restore oxygen supply to
the heart [13].

6. Inflammatory Processes: Hypoxia can acti-
vate inflammatory processes in cardiac tissues,
which can influence the structure and function of the
contractile apparatus [14].

In summary, hypoxia can induce various
changes in the structure and function of the myocar-
dial contractile apparatus, which may lead to disrup-
tions in heart function and its ability to pump blood
effectively [15]. These changes warrant further in-
vestigation in histology and morphology to under-
stand the mechanisms occurring in the heart during
hypoxia.

The Impact of Hypoxia on the Myocardial Con-
tractile Apparatus should be considered comprehen-
sively [16]. The myocardial contractile apparatus is
a complex system of structures responsible for the
rhythmicity and coordination of heart muscle (myo-
cardium) contractions. This apparatus includes the
following components:

1. Sinoatrial Node (SA Node or Sinus Node):
The SA node is located in the upper part of the right
atrium, near the open upper chamber of the heart. It
generates electrical impulses that determine the
rhythm of heart contractions and is considered the
"primary pacemaker" of the heart [17].

2. Atrioventricular Node (AV Node): Situated
in the lower part of the right atrium, the AV node
delays the electrical impulse, transmitting it down-
ward through the conduction pathway to ensure a
brief pause between atrial and ventricular contrac-
tions. This pause allows for efficient blood transfer
from the atria to the ventricles [18].

3. Bundle of His (AV Bundle): The AV bun-
dle is located in the wall between the atria and ven-
tricles. It consists of fibers that transmit electrical
impulses from the AV node to the myocardium of

the ventricles [19].

4. Purkinje Fiber System: The Purkinje fiber
system is a network of conducting fibers that divides
into numerous branches, spreading along the walls
of the ventricles [20]. These branches distribute
electrical impulses to coordinate and facilitate con-
tractions of the ventricular myocardium.

5. Myocardium: The myocardium is the cardi-
ac muscle that contracts upon receiving electrical
impulses from various parts of the contractile appa-
ratus [21]. The myocardium performs the primary
function of the heart, which is pumping blood.

6. Intercellular Junctions: The contractile ap-
paratus also includes intercellular junctions, such as
desmosomes, which provide strong connections be-
tween cardiomyocytes (myocardial cells) and facili-
tate the transmission of contractile signals from one
cell to another [22].

Together, these components allow for the per-
ception and transmission of electrical signals that
coordinate the rhythm and force of heart contrac-
tions [23], efficiently pumping blood throughout the
body. Structural components of cardiomyocytes that
participate in the process of contraction are highly
susceptible to the influence of hypoxia, resulting in
their active remodeling at the ultrastructural level of
cell organization [24]. Cardiomyocytes are the cells
of the heart muscle that participate in the process of
heart contraction. The structural components of car-
diomyocytes that play a key role in contraction in-
clude the following:

1. Myofibrils: Myofibrils are long fibers com-
posed of myosin and actin proteins. They form the
primary structural component of cardiomyocytes and
are responsible for the cell's ability to contract. In
response to electrical signals, myofibrils undergo
displacement relative to each other, leading to mus-
cle cell contraction [25].

2. Sarcomeres: Sarcomeres are the fundamen-
tal functional units of myofibrils. They consist of
striated bands of myosin and actin filaments that
slide relative to each other during muscle contrac-
tion. Sarcomeres determine the length of the myofi-
bril and are responsible for its contraction [26].

3. Sarcoplasmic Reticulum (SR): The SR is a
network of membrane layers within the intracellular
reticulum that surrounds sarcomeres. It stores calci-
um, which is necessary for the functioning of the
contractile apparatus [27]. Under the influence of
electrical signals, calcium is released from the SR,
triggering myofibril contraction.

4. T-Tubules (Transverse Tubules): T-tubules
are membranes that penetrate deep into cardiomyo-
cytes and facilitate the even distribution of electrical
signals throughout the cell [28]. They play a crucial
role in coordinating the contraction of myofibrils
and the sarcoplasmic reticulum.

5. Mitochondria: Mitochondria generate the
energy required for heart muscle contraction. Since
the heart is a constantly working organ, it requires a
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significant amount of energy to sustain continuous
contraction, and mitochondria serve this function
[29].

6. Desmosomes and Adherens Junctions:
These structures provide strong adhesion between
cardiomyocytes and allow the transmission of con-
traction signals from one cell to another [30]. They
ensure the coordination of many cells' work during
heart contraction.

These structural components collectively ena-
ble cardiomyocytes to perform their primary func-
tion—generating rhythmic and coordinated contrac-
tions that facilitate blood flow throughout the body
[31]. The morphology of cardiomyocyte myofibrils
in laboratory rats under the influence of chronic
acute hypoxia can undergo changes during the first 6
months of life. Here's how these changes may ap-
pear:

Newborn rats (1 week old): Under the influence
of hypoxia, myofibrils may be less developed and
less organized [32]. However, these changes at this
stage may be moderate, as the heart is just beginning
to develop. Young rats (1 month old): Hypoxia can
lead to further destruction and disorganization of
cardiomyocyte myofibrils. Changes in the length and
thickness of myofibrils may be possible. Young rats
(3 months old): Due to prolonged hypoxia, myofi-
brils may become elongated but still disorganized.
This may be an attempt at myocardial adaptation to
insufficient oxygen supply [33]. Adult rats (6
months old): At this stage, the morphology of cardi-
omyocyte myofibrils may reflect adaptation to hy-
poxia, with increased length and improved organiza-
tion of myofibrils.

In general, chronic acute hypoxia can affect the
morphology of cardiomyocyte myofibrils, leading to
their disorganization and changes in length and
thickness. Myocardial adaptation may result in cer-
tain changes in myofibrils aimed at supporting heart
function under inadequate oxygen load. For a more
precise examination of these changes, it is recom-
mended to conduct microscopic analysis of heart
tissues during hypoxia experiments and compare
them with normal conditions [34].

Chronic hypoxia affects the structures of the
myocardial contractile apparatus in the left and right
ventricles of rats during the first 6 months of life as
follows: Newborn rats (1 week old): Hypoxia can
lead to myocardial hypertrophy in both ventricles.
Changes in myocardial structure, including in-
creased fibrous tissues and possible vascular remod-
eling to improve blood supply [35]. Young rats (1
month old): Under the influence of hypoxia, myo-
cardial hypertrophy in both ventricles is observed.
Changes in myocardial structure, including in-
creased fibrous tissues and potential vessel remodel-
ing. Young rats (3 months old): Hypoxia may lead to
further myocardial hypertrophy in both ventricles.
Changes in myocardial structure, development of
new vessels, and alterations in functional parameters
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may occur [36]. Adult rats (6 months old): Myocar-
dial hypertrophy in both ventricles may be possible
due to hypoxia. Vessel remodeling, changes in myo-
cardial morphology, and potential alterations in
functional characteristics [37].

Thus, chronic hypoxia affects the structures of
the myocardial contractile apparatus in the left and
right ventricles, leading to hypertrophy, vascular
remodeling, morphological changes, and potential
alterations in functional characteristics during the
first 6 months of their life [38]. The process of
chronic hypoxia affects the structures of the myo-
cardial contractile apparatus in the hearts of rats dur-
ing the first 6 months of life as follows in the heart
wall: Newborn rats (1 week old): Hypoxia may lead
to myocardial hypertrophy and changes in the struc-
ture of cardiomyocytes and blood vessels. Young
rats (1 month old): Under the influence of hypoxia,
further myocardial hypertrophy occurs in both atria.
Changes in myocardial structure, including fibrous
tissues and vascular remodeling. Young rats (3
months old): Hypoxia may cause further changes
such as myocardial hypertrophy in both atria. De-
velopment of new blood vessels, alterations in myo-
cardial morphology, and functional characteristics.
Adult rats (6 months old): Possible myocardial hy-
pertrophy in both atria due to hypoxia. Vessel re-
modeling, changes in myocardial morphology, and
potential alterations in functional characteristics of
the atria [39].

In summary, chronic hypoxia affects the struc-
tures of the myocardial contractile apparatus in the
hearts of rats in the atrial walls during the first 6
months of life, leading to hypertrophy, vascular re-
modeling, and changes in morphology that occur at
different stages of heart development [40].

The observed clear interdependence between
age groups and specific structural adaptations in the
contractile apparatus of rat hearts under the influ-
ence of chronic acute hypoxia results in various
changes during different periods: Newborns: Mor-
phology of the contractile apparatus in the hearts of
laboratory rats on the first day after birth under the
influence of chronic acute hypoxia may differ from
how it appears under normal developmental condi-
tions [41]. Hypoxia, a condition where tissues re-
ceive insufficient oxygen, can impact the develop-
ment and structure of the heart's contractile appa-
ratus. Here are possible changes that can occur:

Changes in myocardial size and structure:
Chronic acute hypoxia may lead to an increase in the
size of the myocardium [42]. This could be an at-
tempt by the heart to adapt to the insufficient oxygen
by increasing the amount of muscle tissue to im-
prove blood supply.

Changes in myocardial structure: Hypoxia can
result in structural changes in the myocardium, such
as an increase in the amount of fibrous (connective)
tissue, which can affect the effectiveness of myocar-
dial contraction [43].
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Changes in intercellular junctions: Under the
influence of hypoxia, the integrity of intercellular
junctions, such as desmosomes and adherens junc-
tions, may suffer [44]. This can lead to the disrup-
tion of connections between cardiomyocytes and a
decrease in their coordination. Changes in mito-
chondria: Hypoxia can affect the function of mito-
chondria, potentially leading to disturbances in ener-
gy metabolism and reducing the ability of muscle
cells to contract effectively [45]. Changes in the
number and size of cardiomyocytes: Under the in-
fluence of hypoxia, the number and size of cardio-
myocytes may change [46]. This can affect the over-
all structure and function of the heart. Changes in
blood vessels: Hypoxia can induce adaptive changes
in blood vessels, such as an increase in the number
of capillaries to enhance better blood supply to the
heart [47].

These changes can be either pathological or
adaptive responses to hypoxia, depending on the
duration and intensity of acute hypoxia [48]. To
thoroughly study the morphology of the contractile
apparatus in the hearts of laboratory rats one day
after birth under the influence of hypoxia, it is rec-
ommended to conduct microscopic tissue analysis
and study structural changes resulting from this con-
dition.

One week after birth: The morphology of the
myocardium in newborn rats and rats at one week of
age under chronic acute hypoxia may significantly
differ due to the influence of hypoxia on heart de-
velopment and structure [49].

Here's a comparative characterization of myo-
cardial morphology in these two groups: Myocardi-
um of newborn rats (without hypoxia): Size and vol-
ume of the myocardium: In newborn rats, the myo-
cardium typically has a small size and volume corre-
sponding to their age [50]. Morphology of cardio-
myocytes: Cardiomyocytes in newborns have small,
immature nuclei, which is characteristic of early
cardiac development [51]. Number of vessels and
capillaries: Young myocardium has fewer blood
vessels and capillaries compared to adults since vas-
cular network development is still ongoing [52].
Myocardium of rats at 1 week of age under the in-
fluence of chronic acute hypoxia: Size and volume
of myocardium: Under the influence of hypoxia, the
myocardium may increase in size and volume [53].
This hypertrophy can be an adaptive response to
insufficient oxygen load.

Changes in myocardial structure: Hypoxia can
induce changes in the structure of the myocardium,
including an increase in the amount of fibrous tissue
or remodeling of blood vessels [54]. This can affect
the morphology and functionality of the myocardi-
um.

Changes in blood vessels: Hypoxia can lead to
changes in blood vessels, such as an increase in the
number of capillaries to improve myocardial blood

supply [55].

Changes in mitochondria: Hypoxia can affect
the function of mitochondria, which can result in
reduced efficiency of energy exchange in myocardi-
al cells.

Changes in the location and size of cardiomyo-
cyte nuclei: Hypoxia can influence the location and
size of cardiomyocyte nuclei. These changes in my-
ocardial morphology after the birth of newborn rats
under the influence of hypoxia can be an attempt by
the organism to adapt to insufficient oxygen load
[56]. To accurately study morphological changes, it
is recommended to conduct microscopic analysis of
heart tissues and compare their structural features in
different groups of rats.

1 month after birth. The morphology of the
myocardium of laboratory rats at 1 month of age
under the influence of chronic acute hypoxia may
differ from the myocardium of rats at 1 week of age
under the same hypoxia. Prolonged hypoxia can lead
to more significant changes in the structure and
function of the heart [57].

Here is a comparative description of the myo-
cardial morphology in these two groups. Myocardi-
um of rats at 1 week of age under the influence of
chronic acute hypoxia: Size and volume of myocar-
dium: At this stage of heart development, the myo-
cardium may be smaller in size compared to adult
animals [58]. Morphology of cardiomyocytes: Car-
diomyocytes may have immature nuclei and be less
specialized compared to older individuals [59].
Number of vessels and capillaries: Young myocar-
dium may have fewer blood vessels and capillaries
compared to adult animals.

Myocardium of rats at 1 month of age under the
influence of chronic acute hypoxia: Size and volume
of myocardium: Under the influence of prolonged
hypoxia, the myocardium may increase in size and
volume due to hypertrophy. This adaptation is aimed
at ensuring better oxygen supply [60]. Changes in
myocardial structure: Hypoxia can lead to changes
in myocardial structure, including an increase in the
amount of fibrous tissue or vessel remodeling.
Changes in blood vessels: Hypoxia can stimulate the
development of new vessels or an increase in the
number of capillaries to improve myocardial blood
supply [61]. Changes in mitochondria: Hypoxia can
affect the function of mitochondria, resulting in re-
duced efficiency of energy exchange in myocardial
cells [62]. Changes in the location and size of cardi-
omyocyte nuclei: Under the influence of hypoxia,
changes in the location and size of cardiomyocyte
nuclei may be observed.

Overall, the morphology of the myocardium of
laboratory rats at 1 month of age under chronic acute
hypoxia differs from the myocardium of rats at 1
week of age under the same hypoxia due to the
longer duration and intensity of hypoxia, which can
lead to more significant changes in the structure and
function of the heart for adaptive purposes [63].

3 months after birth. The morphology of the
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myocardium of laboratory rats at 3 months of age
under the influence of chronic acute hypoxia may
differ from the myocardium of rats at 1 month of age
under the same hypoxia due to the duration of expo-
sure to hypoxia and the longer period of heart devel-
opment [64]. Here is a comparative description of
myocardial morphology in these two groups:

Myocardium of rats at 1 month of age under the
influence of chronic acute hypoxia. Size and volume
of myocardium: At this stage of heart development,
the myocardium may be smaller in size compared to
adult animals [65]. Morphology of cardiomyocytes:
Cardiomyocytes may have immature nuclei and be
less specialized compared to older individuals.
Number of vessels and capillaries: Young myocar-
dium may have fewer blood vessels and capillaries
compared to adult animals.

Myocardium of rats at 3 months of age under
the influence of chronic acute hypoxia: Size and
volume of myocardium: Under the influence of pro-
longed hypoxia, the myocardium may increase in
size and volume due to hypertrophy [66]. At this
age, the heart is more developed compared to
younger individuals. Changes in myocardial struc-
ture: Hypoxia can lead to changes in myocardial
structure, including an increase in the amount of
fibrous tissue or vessel remodeling [67]. Changes in
blood vessels: Hypoxia can stimulate the develop-
ment of new vessels or an increase in the number of
capillaries to improve myocardial blood supply.
Changes in mitochondria: Hypoxia can affect the
function of mitochondria, resulting in reduced effi-
ciency of energy exchange in myocardial cells.

Changes in the location and size of cardiomyo-
cyte nuclei: Under the influence of hypoxia, changes
in the location and size of cardiomyocyte nuclei may
be observed.

These changes in myocardial morphology at 3
months of age under chronic acute hypoxia may
indicate adaptation of the heart to insufficient oxy-
gen load over an extended period [68]. To accurately
study morphological changes, it is recommended to
conduct microscopic analysis of heart tissues and
compare their structural features in different groups
of rats [69-73].

The morphology of the myocardium of labora-
tory rats at 6 months of age under the influence of
chronic acute hypoxia may exhibit certain changes
compared to normal myocardial development [74].
Chronic acute hypoxia, which persists for an extend-
ed period, can impact the structure and function of
the heart. Here are possible changes in myocardial
morphology in this group of rats: Myocardial hyper-
trophy: Under the influence of hypoxia, the myocar-
dium may undergo hypertrophy, meaning an in-
crease in the size and volume of the myocardium
[75]. This adaptation may aim to improve cardiac
function and ensure better oxygen exchange [76].
Changes in myocardial structure: Hypoxia can lead
to changes in the structure of the myocardium, in-
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cluding an increase in the amount of fibrous tissue or
vessel remodeling.

Changes in blood vessels: Hypoxia can cause
changes in blood vessels, such as an increase in the
number of capillaries to improve myocardial blood
supply. Changes in mitochondria; Hypoxia can af-
fect the function of mitochondria, which may result
in reduced efficiency of energy exchange in myo-
cardial cells [77]. Changes in the location and size of
cardiomyocyte nuclei: Hypoxia can induce changes
in the location and size of cardiomyocyte nuclei
[78]. Changes in functional parameters: Possible
changes in functional parameters of the myocardi-
um, such as an increase in the number of contrac-
tions per unit of time or alterations in blood supply
[79].

These changes may represent adaptive respons-
es to prolonged hypoxia aimed at ensuring optimal
cardiac function under conditions of insufficient
oxygen load [80]. To study the myocardial morphol-
ogy of laboratory rats at 6 months of age under
chronic acute hypoxia in detail, it is recommended to
conduct microscopic analysis of heart tissues and
compare their structural features with normal condi-
tions [81].

Conclusion

Chronic hypoxia affects the structure of the
myocardial contractile apparatus in rats during dif-
ferent stages of development (from birth to 6
months) as follows: Newborn rats (1 week after
birth): Hypoxia can lead to myocardial hypertrophy
and an increase in the number of capillaries to im-
prove blood supply. Young rats (1 month after
birth): Under hypoxia, there is myocardial hypertro-
phy, an increase in the amount of fibrous tissue, and
possible vessel remodeling. Young rats (3 months
after birth): Hypoxia can result in further enlarge-
ment of the myocardium, changes in structure and
functional parameters, and the development of new
vessels. Adult rats (6 months after birth): At this
stage, significant changes are possible, including
hypertrophy, vessel remodeling, alterations in func-
tional parameters, and structural peculiarities of the
myocardium. Chronic hypoxia affects the morphol-
ogy of the myocardium in rats at different stages of
their development, leading to changes in size, struc-
ture, and cardiac functionality.

Perspectives

The scientific novelty of researching the mor-
phology of the myocardial contractile apparatus in
rats under the influence of chronic acute hypoxia lies
in several key aspects:

1. Understanding the adaptation of the heart to
hypoxia: Studying the morphology of the myocardi-
um under hypoxic conditions allows for a better un-
derstanding of how the cardiac muscle adapts to
inadequate oxygen supply.

2. ldentification of stage-specific changes:
Researching at various stages of rat development,
from newborns to adulthood, can help establish
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which morphological changes occur at different
stages of hypoxic exposure and whether they happen
rapidly enough to cause functional impairments.

3. Opportunities for further research; The data
obtained can serve as a foundation for further re-
search focused on studying the molecular and clini-
cal aspects of hypoxia in cardiac muscle.

4. Comprehensive approach: Investigating the
morphology of the myocardial contractile apparatus
provides a comprehensive view of structural changes
in the heart, considering both morphological and
functional aspects. All these aspects collectively

highlight the importance of conducting research on
myocardial morphology under hypoxic conditions.
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Kooe3a I1.A., Yepkac O.A., Mapuenko J.I'., Xpinkos I.C. Mop¢oaoriuai xapakTepucTuKH CKOpOT-
JIMBOTO amapaTy MioKapja mypiB mix aiero rimokcii (JrirepaTypHuii orisil i nepcneKTHBH J0CTIIKEHD).

PE®EPAT. AxtyanbHicTb. [IpoBeicHHS MOEIFHUX CKCIIEPUMEHTIB Ha PI3HHX BIKOBHX Ipymax jabopa-
TOPHHUX IIYpPiB MPH XPOHIYHOMY HABAHTA)KCHHI TIMOKCI€I0 € aKTyaJhbHHM 1 JOIOMAara€ BHBYaTH MepeOyI0BU B
YIBTPACTPYKTYPi TKAHUH CeplLisl 3 HAyKOBOI mepcnekTusi. JocmimpkeHHs ananraiii cepis g0 TinoKcii fornoMarae
PO3KPHUTH MEXaHi3MH, SIKi JO3BOJIAIOTH CEPII0 (QYHKIIIOHYBaTH B YMOBAaX HU3BKOTO PiBHS KUCHIO. JloCTiKeHHS
Ha pI3HUX BIKOBHX I'pyIax IIypiB MOKE JOTIOMOTTH BU3HAYMTH, SIK BiK BIUIMBAE HA aJaNTaIlI0 Ta YIbTPacTPyK-
Typy CepIld Iij] 9ac TilOKcii. 3arajbHa aKTyalbHICTh MOJSATAE B IMIABHUINCHHI HAIOTO PO3YMIHHS PeaKiii ceprit
Ha TiMmokciro. MeTa Iboro JOCTiKEHHS € PO3YMIHHS BIUIMBY TIIOKCii Ha CepIls MIypiB HA PI3HUX eTarax IXHbO-
TO JKHTTSI, BKJIFOYAI0YN HOBOHAPO/KEHHX, MOJIOJUX Ta JIOPOCIUX TBapuH. Lle monomarae po3mupuTH HaIe po-
3YMIHHS alanTalifHIX MEXaHi3MiB CepIls Ta MOXKE MATH 3HAYyIli HACTIIKA JIJIsI HOPMaJbHOI aHaTOMii Tabopa-
TOPHUX TBAapHH, IXHBOI Gi0JOTiT Ta BCEOIYHOrO PO3YMIHHS YIIBTPACTPYKTYPHOI Mepe0yA0BH KOMIIOHEHTIB CKO-
POYYBaJBHOTO anapary cepueBoi-M’s30Boi TkaHUHH. MeToau. CHcTeMaTUIHUN OIS TiTepaTypH, MeTa-aHali3,
aHaJi3 BMICTY, OI[IHKa SIKOCTI JKepes, BWiIydeHHs i oOpoOka iHpopmanii. Pesyabrarn. XpoHiuHa rimokcis
BILUIMBAE Ha CTPYKTYPY Mio(QiOpMIIbHOTO anapary Miokap/a IypiB Ha pi3HHUX eTanax po3BUTKY (BiJl HAPO/PKEHHS
J0 6 MicsuiB) HacTynHUM unHOM: HoBonapomkeHi mypu (1 THKAEHb IMicis HapoJpKeHHs): ['imokcis mMoxe
CIPUYHHUTH TiNepTpodito Miokapaa Ta 30UIbIICHHS KUTBKOCTI KaMUISAPIB JUIS MOJIMIICHHS KPOBOIIOCTAYaHHS.
Momnoni mypu (1 micsup micns HapomkeHHs): [1i1 BIDIMBOM TIiMOKCIi CHIOCTepiraeThes rimepTpodis Miokapna,
30UTBIICHHST KiTBKOCTI (PiOpPO3HMX TKAaHWH Ta MOXIMBa TepedynoBa cyauH. Momoni mypu (3 wmicsmi micis
HapoKeHH:): [ImoKcis MOke MPU3BECTH JI0 MOAAIBIIOro 30UTBIICHHS MiOKapAa, 3MiH B CTPYKTYpi Ta (hyHKIIiO-
HaAITLHUX TMapaMeTpax, a TaKoXK PO3BUTKY HOBHX cyauH. JJopocni mrypu (6 micsmiB micias HapomkeHHs): Ha
IBOMY €Talli MOXJIMBI 3HAYHI 3MiHH, BKIFOUYAIOUH TinepTpodito, mepedyIoBy CyAHH, 3MIiHH B ()YHKIIIOHATBHIIX
mapameTpax Ta CTPYKTypHI ocoOimBocti miokapaa. Ilizcymok. XpoHidHA TilTOKCisl BIIMBaE€ Ha MOP(QOJIOTio
MiOKapia y IIypiB Ha pi3HHUX eTamax iX po3BUTKY, IO MPHU3BOJUTH 10 3MiH y PO3Mipax, CTPYKTypi Ta (HyHKIi0-
HAJIBHOCTI CepIls Ha BCiX PiBHSAX HOTO CTPYKTYpPHOI OpraHizaiii.

Ku1104oBi ci10Ba: TKaHWHHA TiMOKCis, KapiOMIONUT, CKOPOTIMBUN anapart, yiabTPacTPyKTypa, MiogiOpuim.
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Zaporizhzhia State Medical and Pharmaceutical University, Zaporizhzhia, Ukraine.

ABSTRACT. Despite the exclusion from the International Anatomical Nomenclature in 1955, eponymous names are still
actively used in the work of specialists in various fields of medicine and scientists of theoretical disciplines. Anatomical ter-
minology adopted by the International Federation of Anatomical Associations (IFAA), as well as in the International Neuro-
anatomical Terminology approved by IFAA in 2019. The purpose of this article was to update the study of the eponyms of
the structures of the central nervous system (CNS) found in Ukrainian and foreign literature, as well as widely used by
clinicians in their practice. The search and selection of literature for a systematic review was carried out by the authors
independently in the PubMed, Scopus and Cochrane databases using the keywords "eponym", "anatomical terminology",
"central nervous system", "neuroanatomy", in the full texts of articles in English and Ukrainian according to the results stud-
ies with evidence level | - I1l. The presented article complements the history of the formation of anatomical and medical ter-
minology as a part of the research work initiated by a prominent Ukrainian scientist MD, PHD, DSc. M.A. Voloshyn. The
intensive development of neuroscience in recent years has led to the need to revise anatomical nomenclature and even create
a separate International Neuroanatomical Terminology, which preserves eponymous names. As a result of the research of
current literary sources from more than 200 eponymous names from the anatomy of the central nervous system, 50 terms that
are most often used in modern clinical neuroanatomy were selected. The terms are presented in the form of a systematic list,
structured according to the parts of the brain and spinal cord. Brief information about scientists is also given, which is a per-
sonalized reflection of the history of the anatomical science development. In the future, it is planned to carry out a more de-
tailed systematization of eponyms related to the peripheral nervous system and brain meninges.
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Beryn

Ha3zBu-enoHiMH moserurytote poOOTy KIiHIIHU-
CTiB, 3aMIHIOIOYM TPOMI3JIKI JIATHMHCHKI aHATOMIYHI
TEpMIHM Ta CTUMYJIOIOTHh Mi3HABAIBHUH IIpOLEC Y
cTyAeHTiB. He3Bakaroun Ha Te, IO CMOHIMIYHI Ha-

3BH OynM BUKIIOYEHI 3 MiXHApOJIHOI aHATOMIYHOI
HOMEHKJAaTypHu B 1955 poili, BOHM aKTUBHO BHKOPH-
CTOBYIOTBCS B po0OTi AK (axiBIAMHU Pi3HHUX Taxy3el
MEJIMIIMHY, TaK i HAYKOBISIMA TEOPETUYHHX JHCIIH-
IUTiH. 30KpeMa, BeJHMKa KUIBKICTh eMOHIMIB 3ycCTpi-
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YaEThCS B CHEIiaIi30BaHIi JiTepaTypi 3 HEBPOJIOTii,
HeWpoxipyprii Ta iHmmx HefipoHayk [1-4]. B namiii
poOOTI HaBEIEHO TINBKKM YACTUHY EMOHIMIYHUX
Ha3B, 1[0 I10B’sI3aHl 13 COMHHUM Ta TOJOBHHM MO3-
KOM, SIKi HalIImpIe BUKOPUCTOBYIOTBCS B CydacHIN
KIIHIYHIN HefipoaHaTOMIi.

[IpencraBneHa cTaTTs JAOMOBHIOE ICTOPIIO CTa-
HOBJICHHS aHAaTOMIYHOI Ta MEAWYHOI TEPMIHOJOTI]
Ta € YaCTHHOI0 JIOCITIJHUIBKOI poOOTH, 3aro4aTko-
BaHOT BUJIATHUM BITYM3HSHUM BYEHHM, IIPOdecopoM
Kadenpu aHaToMii JIIOAMHH, ONEpaTUBHOI Xipyprii
Ta tomorpadiuyHoi aHaTOMii, A.MeA.H. BomommuHuM
M.A. [5].

Xoua eMoHIMIYHI Ha3BW BIACYTHI B CydJacHiH
YKpaiHCBKif aHAaTOMIUHI HOMEHKJIATypi [6], BOHH
HaBeleHI B OCTAaHHBOMY Meperisai AHaTOMIYHOI
TepMiHoJIOTi1, puitHATOI MiXHapogHOIO (emeparri-
€0 aHatoMiuHmX acomiamid —  International
Federation of Associations of Anatomists (IFAA)
[7]. Binbw Toro, B 2019 poui Ha ['enepanbhiii Aca-
Monei IFAA Oyna 3artBepmkeHa MiKHApogHA HEW-
poaHaTtomiuHa TepMiHoioris  —  Terminologia
Neuroanatomica (TNA), B skiii HaBeleHO OLTBII
JIeTAIbHY TEPMIHOJIOTII0 MaKpO- Ta MiKpOCKOMIYHOT
aHaTOMIl TOJIOBHOTO Ta CIIMHHOTO MO3KY, iX 000J10-
HOK Ta TOB’SI3aHUX 3 HUMH KPOBOHOCHHX CYIVH.
30KkpemMa, TMPOMIK CHHOHIMIB JIATHHCHKHX Ha3B
cTpykTyp B TNA TpuCyTHI TakoX eHOHIMIYHI Tep-
MiHH, IO MiATBEPIKYE AaKTYalbHICTh Ta IOLITb-
HICTP 3aIPONIOHOBAHOTO JOCHTIKEeHHS [§].

Meta gocaiieHHs: aKTyali3yBaTH BUBUCHHS
€TOHIMIB CTPYKTYpP LEHTPAIbHOI HEPBOBOI CHCTEMH
(IHC), mo 3ycTpivaroThCsl y BITUM3HSHIN Ta 1HO3e-
MHIH JiTeparypi, a TaKkoXX IIMPOKO BHUKOPHCTOBY-
FOTBCS KJIIHIITUCTAMU B MIPAKTHYHIH JiSUTHHOCTI.

Marepiaaun Ta meToan

[Momyk 1 BigOip miTepaTypu Ui CHCTEMaTH-
HOTO OISy NPOBEACHHH aBTOpaMH HE3aJeKHO B
0azax manmx PubMed, Scopus ta Cochrane 3a xiro-
YOBUMH CJIOBaMH «EIIOHIM», «aHATOMIUHA TEpMiHO-
JIOTisI», «IEHTpaJlbHA HEPBOBA CHUCTEMay, «HEHpoa-
HAaTOMIisl», y NMOBHUX TEKCTaX CTAaTeH aHIIIHCHKOIO
Ta YKpailHChKOIO MOBaMHM 3a pe3ylbTaTaMH JO0CIHi-
JOKEHB 3 piBHeM fokazoBocti [ — 1.

PesyabTaTn

Emonimu, moB’s3ani 3 anatomiero ITHC, mro
odiuiitHo Oynu MpHUCYTHI B Pi3HUX peAakiisx Mix-
HapOJHOi aHATOMIYHOI HOMEHKJATypu Ta JOCi 3y-
CTpIYAIOTBCSl y BITYM3HSHHUX BUJAQHHSX 3 aHATOMIl
moauau [9-11], mpencrasieHi B Tabm. 1.

30kpema, iCHYIOTh enoHiMu, moB’s3aHi 3 [THC,
SKi BUKOPHCTOBYIOTHCSI B HEMpoHayKax B YKpaiHi Ta
3a KOp/IOHOM, ajie sKi He MalOoTh €KBIiBaJEHTa B Cy-
YacHI yKpaiHCBbKIM aHAaTOMIUHIH HOMEHKJIATYpI
[12,13]. JlaTuHCBKI Ha3BM TAaKUX TEPMiHiB HABEACHO
3rigao 3 TNA.

Bci enmoHiMHU 3 BU3HAYEHHSAMH CHCTEMAaTH30Ba-
HO 1o rpynax 3a Bigminamu LIHC, HaBeneno iHdop-
Mallito Mpo BYEHHX, YHE iM’sl BOHU HOCATH, Ta BiJI-
MOBITHUNA JIATUHCHKUN TEPMiH 3 MO3HAYCHHSIM HO-
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MEHKJIATypH, B SIKili BOHH 3yCTPidaloThCA.

1. CHUHHUA MO3OK

Kaapka-IITinginra saapo — 3aaHe TpynHe SI-
PO, PO3TAaIIOBYETHCA B OCHOBI 33JHBOTO POTY CErT-
MEHTIB CHMHHOTO MO3KYy, aKCOHH HOTO HEHpOHIB
BCTYTAIOTh y OIYHMI KaHATHK 1 YTBOPIOIOTH 3aJHIN
CIMHHO-M0304KOBHH TpakT (Ne 10, Tabdm. 1).

towcetiko6 Knapk (Jacob Augustus Lockhart
Clarke, 1817-1880) — anrmiiicekuii mikap. [Iparto-
BaB y raiysi rictonorii Ta ¢isionorii, 0co0IMBO Hal
OyZoBOIO Ta (PYHKIIISIMM CIMHHOTO Ta TOJIOBHOTO
MO3KY, @ TaKOXX HaJ IaTOJOTIYHUMH CTaHaMH IIEHT-
panbHOi HepBOBOI cucteMu [14].

Beneouxm Ilmunnine (Benedict Stilling, 1810-
1879) — HiMerbKHil MEAUK, AaHATOM 1 Xipypr.

Ponango pewyoBHMHAa — jpariucra pevOBHHA,
po3TalioBaHa MO BCiil MOBXKHHI CIIMHHOI'O MO3KY,
JIOBracToOro MO3KY i MOCTa Y BUTJIAI Oe31epepBHOTO
CKymdeHHs cipoi pedoBunH (Ne 20, Tadm. 1).

Jlyioxci Ponanoo (Luigi Rolando, 1773-1831) —
BHIATHUH iTamiiicekmii (izionor, mpodecop Typun-
CHKOTO YHIBEPCHUTETY.

2. CTOBBYP I'OJIOBHOT'O MO3KY

2.1 JloBracruii Mo30K

Map0ypr sigpo — npuierie sipo, po3ramioBa-
HE Ha MEXi MOCTa Ta JIOBIacTOr0 MO3KY, CIpHsE
JICKITbKOM acleKTaM KOHTPOJIIO TOTJISAY, BKJIIOUa-
I0YM TOPU3OHTAIBHY CHCTEMY YTPHUMaHHS HOTJISALY
(nucleus prepositus — S-PNA).

Ommo Map6ype (Otto Marburg, 1874-1948) —
ABCTPIHCHKHUI HEBPOJIOT, BiJOMHI CBOIM BHECKOM Y
PO3YMIHHSI PO3CIsTHOTO CKJIEPO3Y Ta TOCATHCHHSAMH B
Helipoonkoorii. By kepiBEEKOM HeBpomorianoro
iHCTHTYTY BineHchKOTO YHIBEpCHTETY, MPohecopoM
HEBPOJIOTii KOMEeMKyY JikapiB 1 XipypriB KomymoOiii-
CHKOTO YHIBEPCHUTETY.

Iikko0MiHi BOJIOKHA — MO3KOBI CMYTH YeT-
BEPTOro LUIYHOYKA, SIKi yTBOPEHI HEPBOBHMH BOJIO-
KHaMH 32JHbOTO 3aBUTKOBOI'O 51/Ipa, PO3TAIIOBaHI Ha
JIHI YETBEPTOro HIIYHOUYKa i PO3IUISIOTE poMOOIIO-
NiOHY SMKy Ha BepXHiil Ta HWKHIH TPUKYTHHKH
(striae medullares ventriculi quarti — S-PNA).

Apxanoaceno Hixxonomini (Archangelo
Piccolomini, 1525-1586) — iramiiicekuii aHaToM i
0coOMCTHIA JiKap KiTBKOX IMar. ABTOp TpakTaTy, JIe
MIEPIINM OIIHCAB 1 BIAPI3HUB 01Ty PEUOBHHY T'OJIOB-
HOTO MO3KY BiJI CipOi pe4OBHHH KOPH.

PoJutepa sigpo — miamia’A3UKOBE SIIPO, € Of-
HHUM i3 HaBKOJIOMi/ SI3UKOBUX sijep. Bono posramio-
BaHe 0e3MocepeHbO0 BEHTPAJIBHIIIE BEPXHBOI Yac-
THHU TIiJ]’ I3MKOBOTO siApa 1 IpuiMae y4acTb y pyxax
oueii (nucleus subhypoglossalis — S-PNA).

Kpicmian Poanep (Christian Roller, 1844-
1912) — wHimerpKkuii HEBPOMATONOT. 3aiiMaBCsl BH-
BUYCHHSAM MIKPOCKOMIYHOI aHATOMil TOJIOBHOTO MO3-
KYy.

Crapgepini sApo — BCTaBHE sIPO JOBracToro
MO3KY, PO3MIIIEeHE JaTepalbHille Bix sapa mia'sa3u-
KOBOTO HepBa, Oepe yJacTb y peryisinii pyXiB s3uka
(nucleus intercalatus — S-PNA).
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Tabmmus 1

EnoniMiuHi TepMiHM Ta X €KBIBAJICHTH B aHATOMIYHHUX HOMEHKJIATypax

No Enonimiuna BNA PNA S-PNA
Ha3Ba
1 ApHousIa pe- substantia reticularis alba - substantia reticularis alba
YOBUHA [Arnoldi]
2 bpoka minsaka | area parolfactoria [Brocae] area subcallosa area subcallosa
3 bypnaxa myqok | fasciculus cuneatus [Bur- fasciculus cuneatus fasciculus cuneatus
dachi]
4 Bapouist MicT pons [Varoli] pons pons
5 Bik-1’ Asipa fasciculus thalamomamil- fasciculus mamillo- fasciculus mamillo-
y4Y0K laris [Vicq d"Azyri] thalamicus thalamicus
6 T'oeepca mydok | fasciculus anterolateralis tractus spinocerebellaris | tractus spinocerebellaris
superficialis [Gowersi] anterior anterior
7 Tosust my4oK fasciculus gracilis [Golli] fasciculus gracilis fasciculus gracilis
8 I'pamione mpo- | radiatio occipitothalamica radiatio optica radiatio optica
MEHHCTICTh [Gratiolet]
9 I'ynnena xo- commissura inferior [Gud- commissura supraoptica | commissura supraoptica
miccypa deni] ventralis
10 | Knapka- nucleus dorsalis [Stillingi, nucleus dorsalis nucleus thoracicus poste-
Hlriniara sapo | Clarkii] rior
11 | Jlwoiica sapo nucleus hypothalamicus nucleus subthalamicus | nucleus subthalamicus
[Corpus Luysi]
12 MeiinepTa commissura superior [Me- commissura supraoptica | commissura supraoptica
craiika ynerti] dorsalis
13 | Meitnepra my- | fascilulus retroflexus [Me- fascilulus retroflexus tractus habenulo-
YOK ynerti] interpeduncularis
14 Peiins 6oposna | sulcus circularis [Reili] sulcus circularis insulae | sulcus circularis insulae
15 Ponanno 6opo- | sulcus centralis [Rolandi] sulcus centralis sulcus centralis
3Ha
16 Ponango pe- substantia gelatinosa substantia gelatinosa substantia gelatinosa
Y4OBHMHA [Rolandi]
17 | CimbBis 6opo3- | fissure cerebri lateralis sulcus lateralis sulcus lateralis
Ha [Sylvii]
18 CinbBist siMKa fossa cerebri lateralis fossa lateralis cerebri fossa lateralis cerebri
[Sylvii]
19 | drekcira myuok | fasciculus anterior proprius | fasciculi proprii fasciculus proprius anteri-
[Flechsigi] or

Pyminio Cmaoepini (Rutilio Staderini, 1861-
1942) — oauH i3 MPOBIAHKUX ITAMIHCEKUX AHATOMIB
XX cr. Ilepmum maB omnmc BcTaBHOTO sapa B 1894
poi [15].

2.2 MicT Ta M0O3040K

BexTtepeBa si1po — BepXHE MIPUCIHKOBE S/IPO, €
JIOp30JIaTepaIbHOI0  YAaCTHHOIO  BECTHOYISPHOTO
saapa 1 mpuiiMae KoJaTepaii Ta 3aKiHYCHHS Bill BH-
CXIJIHMX TLIOK mpuciHkoBoro Hepsa (nucleus vestib-
ularis superior — S-PNA).

Bonooumup Muxaiinosuu bexmepes (1857-
1927) — ncuxiatp Ta HeBpojor. ByB mpodecopom
NICUXIYHNX 3axBOproBaHb. IIparfoBaB y ¢izionoriu-
HoMy iHcTuTyTi Ewmina-I'enpixa [lrobya-Pefimona
(bepnin), maboparopii Ilayns ®nekcira, y Kapna
®pinpixa Binerensma Jlroasira (Jledmir).

Bapouist MicT — BiJii TOJOBHOTO MO3KY, pO3-
TAIIOBaHWK y CTOBOYpi MK TOBTaCTHM Ta CepeaHIM
MO3KOM, Tionepeay Mo3o4ka (Ne 4, tabm. 1).

Kocmanyo Baponio (Costanzo Varolio, 1543-
1575) — iraniiicekuii aHatoM emnoxu PeHeccanca,
ocobucruii sikap manu ['puropis XIII. Tlepurum
OIMCaB MICT SIK OKpPEMYy aHaTOMIYHY CTPYKTYpy
[16].

HeiiTepca siApo — yaTepaibHE MPHCIHKOBE SIII-
PO, sKe € TPOJOBKEHHSM Bropy i BOIK TOJOBHOTO
snpa, B IKOMY 3aKiHUYIOTBCS 0araTo BHCXiTHHX Ti-
7ok BectubymsipHoro Hepsa (nucleus vestibularis
lateralis — S-PNA).

Ommo [Jeumepc (Otto Friedrich Karl Deiters,
1834-1863) — HimelbKHii aHATOM i ricrosor. 3aiima-
BCA BHBYECHHSAM MIKPOCKOIIIYHOI OyJJOBH T'OJOBHOTO
MO3KY Ta mopiBHsIbHOK anatomiero [THC [17].

IBanan6e Aapo — MeTiabHE MIPUCIHKOBE PO,
€ KIHIIeBUM SIPOM, pO3TalIOBaHUM 300Ky Bix sulcus
limitans, oTpumye adepeHTHi iMITyIIbCH Bijl aMITyIIsi-
pHOTO TpedeHs Ta MaKyJ Millledka Ta MaTouku (Nu-
cleus vestibularis medialis — S-PNA).
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Tyemae Ilsanvbe (Gustav Albert Schwalbe,
1844-1916) — wHiMenbpKHl aHATOM 1 aHTPOIIOJIOT.
3aiimaBcs TicTosoriero i (iziosoriero TBapuH, MOp-
(omoriero miM(paTHIHOI i HEPBOBOI CHCTEMH, Opra-
HIB 9yTTSL.

2.3 Cepenniii M030K

Becrdans-Exinrepa saapo — momatkoBe sapo
OKOpPYXOBOI'O HepBa, BEreTaTHUBHE ITapacHMIIATHYHE
SIpO, HEHPOHU SKOro 3a0e3NevuyloTh I1HHEpBALilo
BIHKOBOrO M's3a Ta M'si3a-3By)KyBaya 3iHHII OKa
(nucleus accessorii nervi oculomotorii — S-PNA).

Kapn Becmgpans (Karl Otto Westphal, 1833-
1890) — mimenpkuit Ticuxiatp i HeBposor. Bys mpo-
(ecopom, a 3romoM — JUPEKTOpoM IHCTHTYTY MO3-
Ky.

Joosiz Edineep (Ludwig Edinger, 1855-1918)
— HiMeupKui HeBpojor. by mpodecopom dDpaHk-
(hypTCHKOTO YHIBEpCHTETY, II3HINIE OYOIIOBAB Op-
raHi30BaHUI HUM TaM e HeBpomoriyauil iHCTUTYT
[18].

JapkueBuya siApo — eNiNTHYHE SIPO, SKE PO-
3TalllOBaHE B MOKPIBJIi CEPeIHbOTO MO3KY, BHILE
sapa okopyxosoro Hepsa (nucleus ellipticus — TNA)

Jigepiti Ocunosuu Japrxuwesuu (1858-1925) —
HeBpomaroJior, npogdecop HepBoBux XBopoO. Cra-
JKyBaBcs B JJabopaTopis 1 kimiHikax Binas (y Teomo-
pa Meiinepra), Jlewnmura, bepnina (y Pymonsga
Jlrongira Kapna Bipxosa), CtpacOypra (y ®piapixa
Jleononbna [Nonbtita), [lapmwka (y Ansdpena Brosb-
miana). [19].

3b0MMepiHra pe4oBHHA — YOpHA PEYOBHHA
MO3KY, SAPO eKCTPAIipaMiIHOI CHCTEMH, PO3TaIlo-
BaHE B HIXI BEJIMKOTO MO3KY, IO CKJIATa€ThCs 3
HEpBOBUX KIITHH, L0 MICTATh MenaHin (Substantia
nigra — S-PNA).

Cemwenv  3vommepine  (Samuel  Thomas
Soemmerring, 1755-1830) — nimeupbkuii jikap, aHa-
TOM, MaJICOHTOJIOI Ta BUHAXimHUK. OmnucaB 4YOpHY
pedyoBuHy MO3Ky mi3Hiine ®enikca Bik-1'A3ipa, ane
Ha3Ba 3anuimunack 3a Hum [20].

Kaxans sapo — npoMixHe A1po, sKe pO3Talio-
BaHEe B CEPEJIHbOMY MO3KY 1 BIIIHOCHTBCSI IO €KCTpa-
mipaminHoi cuctemu (nucleus interstitialis — S-

PNA).
Caumvszo Pamon-i-Kaxane (Ramon y Cajal
Santiago, 1852-1934) - icmaHChKHii  Helpo-

ricrouor. Jlaypeat HoGeniBcopkoi mpewmii [21].

MeiinepTa mnepexpect — 3aJHE MOKPHILKOBE
MepexXpecTsi CEpeJHHOr0 MO3KY, B SIKOMY IE€peTHHa-
IOThCS  BOJIOKHA IOKPiBEIbHO-CIIMHHOMO3KOBOTO,
MOKPIBEIBHO-IINOYIIMHHOTO i MTOKPIBEIBHO-
yepBoHOsiepHoro nuisxie (decussatio tegmentalis
dorsalis — S-PNA).

Teooop Meiinepm (Theodor Hermann Meynert,
1833-1892) — aBcTpiiicbKuii HEBPOJIOT Ta MCHXIATP.
ByB aupexTopoM mcHXiaTpH4YHOI KIIHIKH, a 3r0JIOM
— mpogecopoM HEPBOBUX 3aXBOPIOBaHb y BimHi
[22].

IlepJia siapo — HemapHe cepeArHHE MapacuM-
MaTU4HE SO, PO3TAIIOBAaHE B CEPEIHHOMY MO3KY
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MDK ITapHUMH PYXOBUMH SIPaMH OKOPYXOBHUX Hep-
BiB; PETYNIOE iHHEpBaIlil0 BilikoBOoro M’si3a, Oepe
ydacTh y Ipolieci akomoarii oka (nucleus interocu-
lomotorius - TNA).

Pixapo Ilepnia (Richard Perlia, 1860-1931) —
HiMenpkuit odraixemonor. [IpamroBa 3 Jlronsirom
Emuarepom y ®paskpypTCEKOMY HEBPOJIOTIYHOMY
IHCTHTYTI.

Dopessi mepexpecT — IEPEIHE MOKPUIIKOBE
NIepeXpecTsi B CEPEAHLOMY MO3KY, B SIKOMY HEpETH-
HaIOThHCS BOJIOKHA YEepPBOHOSIEPHO-
CIIMHHOMO3KOBOTO 1  YEpPBOHOSAEPHO-AAEPHOTO
uutsaxis (decussatio tegmentalis ventralis — S-PNA).

Oziocm @openv (Auguste-Henri Forel, 1848-
1931) — miBeiinapcbkuil mcuxiatp, HefpoaHaToM Ta
eraromodor. By mpodecopom mcuxiarpii B Lropix-
CHPKOMY VHIBEPCHTETI Ta AMPEKTOPOM IMCHXiaTpHU-
Hoi kiiniku [23].

3. NEPEJHIN MO3OK

3.1 lIpomiskHuii MO30K

Jlwiica Tino — mixranaMivyee sIpo, NapHe eli-
MCOmoNiOHOT (GOPMH SAPO MPOMIXHOTO MO3KY, SB-
Jsie co00I0 CKYMUEHHsI Cipoi pEeuOBHHHM T'OJIOBHOTO
MO3Ky 3 IIPOHHM3aHUMH BOJOKHAMHU, € YaCTHHOIO
EKCTpamipaMiHOT CUCTEMH Ta Ma€ TiCHI KOHTAKTH 3
Oonmimumu kynsimu. [Ipu nomkomkeHH! cyOTanmamiu-
HHUX SiIep BHHUKAE KOHTpJIATEPaJbHUI remibaiizm
(Ne 11, Tabm. 1).

JKwnv Bepuap Jlwiic (Jules Bernard Luys,
1828-1897) — ¢paHIiyy3bKuii HEBpOJIOT 1 mcUXiaTp;
nikap y rocmitani Canprerpie B [apmki. Ynen Ila-
pu3bKOI MeqMUHOI akaaeMii 3 1877 poky [24].

MeiinepTa cnaiika — BEHTpajJbHa HaJA30pOBa
Ccraiika, My4oK HEpBOBHUX BOJIOKOH, SIKHH MPOCTSTa-
€ThCS HAJl 30POBHM MEPEXPecTsM i 3'enHye OazanbHi
simpa 000X MiBKYJB TOJOBHOTO MO3KY, BEpXHiil Top-
OWK TUTACTUHKH IMTOKPIBII CEPEeTHHOTO MO3KY 3 Tillo-
TAJIaMyCcoM, sIIPO OIYHOI METi 3 MPOTHUIICHKHUMU
ropokamu cepeHboro Mo3ky (Ne 13, a6 1).

MeiinepTa sigpo — 0a3ambHe sA1po, sKe chop-
MOBaHEe XOJIIHEPTIYHUMH HEHpOHAMH 1 pO3TallIoBaHe
B JIUISHII TepeHbOi MPOHM3aHOI PEYOBUHM, Mae
BEJIMKY KUIBKICTh a)epeHTHHX 3B'S3KIB i3 CyMDKHH-
MU JUITHKAMH HIOXOBOTO MO3Ky. [JlereHeparrist 6asa-
JBHOTO sApa NPU3BOAUTE J0 XBOpoOU AJpLreiiMepa
(nucleus basalis — S-PNA).

Teooop Meiinepm (Theodor Hermann Meynert,
1833-1892) — nus. Buie.

®Dopenast moJsi — IUITHKA TPOMIXKHOTO MO3KY,
po3MillieHa Tonepeny YepBOHOrO S/pa, SKa MiCTHTh
31e0UIBIIOTO BOJIOKHA, 10 3'€HYIOTh 0a3abHi sapa
i 3y0uacre sIpo MO30YKa 3 TAIAMYCOM i YEPBOHHM
sapom (nuclei campi perizonalis — S-PNA).

Oziocm ®openv (Auguste-Henri Forel, 1848-
1931) — quB. BuIIE.

3.2 KinueBuii M030K

ApHoJibJa pedyoBUHA — Oija ciTyacTta pedoBH-
Ha IPUMOPCHKOKOHMKOBOI 3BUBHMHH, CKJIQJOBHH
KOMITOHEHT peTHKyIsipHOi opmarii (Ne 1, Tabu. 1).

@piopix Apnonvo (Friedrich Arnold, 1803-
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1890) — mimeupkuil Jikap, aHatoM i ¢iziosor. Bin
OyB movyecHUM INpodecopoM Ta 3aBimyBaueM Kaden-
pu aHatowmii Ta ¢iziosorii B YHiBepcuteTi ['eiinens-
Oepra [25].

Bena kJIiTMHH — TiraHTChKI MipamimHi KJiTH-
HU, AKi MICTUTBCA ¥ V mapi KOpH BEPXHIX ABOX Tpe-
THH TIepeIlEHTPaTLHOT 3BUBHHH. 1X aKCOHH OTOYEHi
TOBCTUMH MI€TIHOBUMH OOOJIOHKAaMHU 1 (hOpMyIOTh
HU3XIiTHI, 30KpeMa ¥ mipaminHi nustxu (neuron py-
ramidale giganteum — S-PNA).

Bonooumup Onexcitiosuu bey (1834-1894) —
YKpalHCBKUII aHAaTOM 1 ricToJor, TMeaaror, rpomaj-
ceKkMid nistu, npodecop KwuiBcekoro YHiBepcutery.
Horo po6oTH npucesdeHi Gy10Bi TIOICHKOr0 MO3KY,
30KpeMa BiJMiHHOCTSAM B apXiTEKTOHIL pI3HUX HOTO
IUITHOK. BimkpwB pyXoBYy 30HY KOpPH TOJOBHOTO
MO3Ky i Brepmie ommcaB B 1874 porli BelmeTeHCHKi
mipaminHi HepBoBi KiiTHHE [26].

Bponmana nuToapxiTeKTOHiYHI moas — mu-
TOAPXITEKTOHIYHA KapTa KOPH BEJIMKOI'O MO3KY, SKa
BKIr0o4ae 52 monst B 11 camocriitHux minsHkax. 1{u-
TOAPXITEKTOHIYHI MMOJISI TOYHO HE BiJIOBIIAIOTH Ha-
NPSMKY 3BHBHH, YaCTKOBO II€PEKPHBAIOTHCS, XapaK-
TEpU3YIOThCS 1HIUBIyaTbHOIO BapiaOenbHICTIO.

Kopbunuan bpooman (Korbinian Brodmann,
1868-1918) — nimenpKkuii HEBPOMATOIOT Ta HEHpPOa-
HatoM [27].

Bpoka crpiuka — miaroHampHa cMyTa, BiIHO-
CHUTBCSI 10 HIOXOBOTO TPUKYTHHKA - CKJIQJIOBOI Yac-
TUHU niepenHbol HIoXoBol yactku (Stria diagonalis —
S-PNA).

Bpoka ueHTp — KipKOBHH KiHEHbF PYXOBOTO
aHalizaTopa MOBH, PO3MIIICHUH y TPUKYTHIH dac-
THHI HIDKHBOI JTOOOBOI 3BMBMHH JOMIHAHTHOI IIiB-
kymi. [Ipu i MOMKOMKEHHI PO3BUBAETHCS MOTOpPHA
adasis (pars triangularis — S-PNA).

Bpoka ginsinka — miaMo30JHcTe TOJe, iNsTH-
Ka Ha IpUCEpeMHHIN nmoBepxHi JI000Boi yacTku (No
2, Tabmn. 1).

IHonw bpoxa (Paul Broca, 1824-1880) — ¢pan-
1ly3bKHii aHaTOM i aHTponoor. Moro npaui npuces-
YeHI BHBYCHHIO TOHKOi OyIOBH TOJIOBHOTO MO3KY,
MUTaHHSIM TOPIBHUILHOT aHaToMil mpuMmaris, a Ta-
KOX aHTPOIOJIOTIYHUM JIOCIIDKEHHSM Cy4YacHOro i
BUKOITHUX PEUITOK JJABHBOTO HaceJIeHHs PpaHiii.

Bepnike meHTp — KipKOBUH KiHEIb CIIyXOBOTO
aHaji3aTropa YCHOI MOBH, PO3TalllOBaHWH y 3aHBO-
My BiJUIiTi BEPXHBOI CKPOHEBOI 3BUBHHH JOMiHAHT-
HOi miBKymi. [Ipm i MOIIKOMKEHHI pPO3BHUBAETHCS
cencopna adasis (pars posterior gyri temporalis
superioris — S-PNA).

Kapn Bepuixe (Carl Wernicke 1848-1905) —
HIMEIbKHH IICUXiaTp 1 HEBPOJIOT, aBTOP ICHUXOMOP-
(hosorivHOTO HAIPSIMY B TICHXiaTpii, TBOpELb Biac-
HOI ICUXiaTPUIHOI IITKOJIH.

lemsi 3BUBHHM — TIONEpEYHI CKPOHEBI 3BU-
BHHH, KOPOTKi 3BMBHHU Ha BEPXHIM MOBEPXHI BEpX-
HBOI CKPOHEBOI 3BMBHHH, PO3MIIIeHI B IIMOWHI Oid-
HOI 0OpO3HHM IMBKYJI BEJIMKOro MO3Ky (Qyri tempo-
rales transversi — S-PNA).

Pixapo T'ewnv (Richard Ladislaus Heschl,
1824-1881) — aBcrpiiicbkuii aHaToM. 3aiiMaB moca-
o mpodecopa aHaTtomili B yHiBepcuteTax BimHs,
Kpakosa Ta I'paua.

I'ynnena xomicypa — HIKHSI HaJ30pOBa criaii-
Ka, Ty90K HEPBOBHUX BOJOKOH, KUl NPUMHKAE 3HU-
3y /0 30pOBOTO IIEPEXPECTs, 3 €IHY€E TMpaBe i JiBe
komiagacrti Tia (Ne 9, tabu. 1).

Hozann pon I'voden (Johann von Gudden,
1824 - 1886) — HiMelbKHl HEWPOAHATOM 1 TICHXiaTp,
sikui Haponuses B Kiiee.

Jxiakomini cTpiuka — nepenHs yactuHa 3y0-
yacToi 3BMBHMHM Beimkoro mo3ky (limbus fasciae
dentatae - TNA).

Kapno [Dicakomini (Carlo Giacomini, 1840-
1898) — iramiiicbknit aHATOM, HEBPOJIOT, TPOPecop
Typuncekoro yHniepcurery. B 1882 pomi Bigkpus
Ta ONHUCAB CTPIUKY HABKOJIO rayka [28].

€Hcena 0opo3Ha — mepia mpoMixkHa OOpo3Ha,
sIKa PO3TAIIOBYETHCSI HA HIDKHIA TIM SHIH 4acTii Ta
nojinsie ii Ha HaaKpailoBy Ta KyTOBY 3BUBHHH (SUl-
cus intermedius primus - TNA).

IOniyc €ncen (Julius Heinrich Jensen, 1841-
1891) — miMenpKHii TICHXiaTp Ta JOCIITHUK MO3KY.
ByB mupekTopoM ncuxiaTpudHOI KiIiHIKH y Benay, a
misHimre — B Jlanpaopodi.

Meiinepra Bupi3ka — nepeIoTHINYHA BUPIi3-
Ka, sIKa 3HaXOAWUTbCS Ha BEPXHBOOIUHIM MOBEPXHI
HIBKYJII Ta BiJJOKPEMIIIOE TOTWJIMYHY YacTKy Bil
HIDKHBOT CKpOHEBOI 3BMBHHH (incisura preoccipital-
is— S-PNA).

Teooop Meiinepm (Theodor Hermann Meynert,
1833-1892) — nus. Buie.

Peiina Gopo3Ha — koioBa OOpO3HA OCTPIBII,
TpubiuHa OOpO3HA, KA OTOUYE OCHOBY OCTPIBIICBOI
gacTku (Ne 18, tabu. 1).

Peiing ocTpiBenb — OCTpiBIIeBa YacTKa, pO3-
MiIlleHa y TIHOWHI 619HOT OOPO3HH BEITHMKOTO MO3KY.
OtoueHa i TPUKPUTA THMH YaCTUHAMH JI0OOBOI,
TIM'STHOT 1 CKpPOHEBOI YacTOK, sIKi OepyTh y4acTb B
ytBopenHi mokputuku (lobus insularis — S-PNA).

Hoeann Peiino (Johann Christian Reil, 1759-
1813) — wmimenpkuit Menuk, ¢izionor, dinocod i
HeJIaror, SIKUii BBIB TEPMIHH «IICHXIaTpis» Ta «IICH-
xiatpuyHa JiikapHs». B po6oti 1796 ropy naB nep-
1 omuc ocTpiBipt [29].

Posanmo 60opo3na — 1ieHTpanbHa OOpO3HA, sIKa
NOYMHAETHCS Ha MeJialbHii MOBEpXHi IMiBKYJI To-
JIOBHOTO MO3KY 1 MmpsiMye 1o ii BepXHbOOIuHii 1oBe-
PXHi, PO3MEXOBYe JI0OOBY Ta TiM’sHY dacTku (Ne
19, Tabm. 1).

Jlyiooci Ponanodo (Luigi Rolando, 1773 - 1831)
— JIUB. BUIIE.

CinbBis 0opo3Ha — GiuHa Oopo3Ha, sIKa MMOYH-
HAa€ThCS HA HIDKHIH TOBEpXHI MIBKYJ y BHIVISAL
014HOI SIMKHM TOJOBHOTO MO3KY, NPOCTSTAETHCS IO
BEpPXHBOOIUHIN MMOBEPXHI TOBEpPXY 1 Ha3aj Ta BigMe-
JKOBYE CKPOHEBY HYacTKy BiJ J1000BOi Ta TiM SHOI
YaCTOK FOJIOBHOTO MO3KY (Ne 21, Tabum. 1).

CinbBisa siMka — 6iyHa SIMKa BEJIHKOTO MO3KY,
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3arauOJICHHS Ha HIDKHIN IMOBEPXHI MiBKYJI, i3 SKOTO
oYKMHa€eThes Oiuna 6oposna (Ne 24, Tabn. 1).

®@panyucx  Cinvgili  (Franciscus de le Boé
Sylvius, 1614 — 1672) — romtanacekuit gikap, ¢isio-
JIOT, aHaTOM 1 XIMiK, SIKOTO BBa)KalOTh OJHHMM 3 3a-
CHOBHHUKIB TaK 3BaHOI «JITPOXIMIUHOI» IIKOIH Me-
IWIMHA, 110 BBa)kaja, IO BCl SBHUINA JKUTTSA 1 XBO-
po6 0a3yroThCS Ha XIMITHUX peaKIlisX.

4, TMPOBIJHI ILISIXU LEHTPAJBHOI
HEPBOBOI CUCTEMH

ApHoOJBIAa HIIAX — JIOOOBO-MOCTOBUH IUISX,
NPOEKLIIHI HEepBOBI BOJIOKHA, SIKi MOYMHAIOTHCS B
KOpi JJ000BOT YaCTKH BEJMKOI'O MO3KY, IPOHU3YIOTh
MePeAHI0 HIKKY BHYTPIIIHBOI KallCYJIH, BEHTPAJIbHY
YaCTHHY HIXKKH MO3KY 1 3aKiHIYIOTECS B SApax MOC-
ta (fibrae frontopontinae — S-PNA).

@piopix Apnonvo (Friedrich Arnold, 1803-
1890) — nuB. Buire.

Bypaaxa my4ok — KIMHONOAIOHMI ITy4OK,
MPOBOIUTH TTTUOOKY YYTJIMBICTH Bill BEpPXHBOI Hac-
THHH Tina (mpubnmsHo Bix piBHA Th6) (Ne 3, Tabm.
1).

Kapn  ®piopix  Bypoax (Karl Friedrich
Burdach, 1776-1847) — wimeupkuii aHatoM i ¢isio-
sor, mpodecop Jlepnrcekoro Ta KenircOep3pkoro
yHiBepcuteTiB. B 1826 poui Briepiie onucas KIMHO-
noaiouui my4dok [30].

Bik-1’A3ipa my4ok — COCOYKOBO-TalaMiuHHiA
MY4OK, Mi€JIiHI30BaHi HEPBOBI BOJIOKHA, SIKI MPSIMY-
IOTh B SIEp COCOYKOBHX TiA O HEpPEAHIX saep
tamamyca (Ne 5, ta6m. 1).

Qenixc Bix-0'Asip (Felix Vicg-d'Azyr, 1746 —
1794) — ¢panmy3pkuii gikap i aHaToM, moHep B 00-
JacTi MOPIBHAIBHOI aHATOMIi Ta MEPIIOBIAKpUBAY
npuHIUIy romosorii. B 1786 pori Bmepine omrcas
COCOYKOBO-TaJIaMiuHUH my4ok [31].

I'paniosie my4ok — My40K HEPBOBHX BOJIOKOH,
SKi MPSAMYIOTh Bil O19HOTO KOJIIHYACTOTO TiNia i Imo-
JOYIIKA Tajamyca A0 KipKOBOTO IIEHTPY 30py — OCT-
POroBoi OOPO3HM MOTWJINYHOI YaCTKU BEIUKOTO MO-
3Ky (Ne 8, Tabm. 1).

JIyi: I'payione (Louis Pierre Gratiolet, 1815 —
1865) — dpaniy3pkuii aHatoM, (izionor Ta 300J0T.
[Mepum B 1856 pori 3po6uB omnuc 30poBoi Mpome-
HHUCTOCTI.

IoBepca muIsix — mnepejaHiil CHMHHO-MO304Y-
KOBMH LUISX, € y BUCXIZHOMY HaNpsIMKy Bij Kili-
THH 3aJHIX POTiB CIMHHOTO MO3KY IPOTHIEKHOI
CTOPOHH JI0 4epB’sKa MO30YKa Yepe3 BEpPXHi HIKKH
Mo304ka (Ne 6, Tabm. 1).

Binvam I'ogepce (William Gowers, 1845-1915) —
OpUTAaHCHKUI HEBPOJIOT, BiJOMHI OMUCOM 0araTthox
MATOJIOTIYHHUX CTaHiB, CHHIPOMIB i cumnToMmiB [32].

Tosng my4yok — TOHKMM MYYOK, BXOJIUTH JI0
CKJIay 3a/IHIX CTOBIIIB CIIMHHOTO MO3KY 1 € mopsiy 3
KJIMHOIIOJAIOHMM MYYKOM IIPOJOBKEHHSM JIOBTHIX
BOJIOKOH 3aJ{HIX KOPIHIIIB, SBISIOYN COOOIO BUCXiJ-
Hy cuctemMy BosokoH (Ne 7, tab. 1).

Dpiopix Tonnw (Friedrich Goll, 1829-1903) —
mBeHapcekuii  Helipoanatom. Y 1853 pormi BiH
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OTpUMaB CTYIiHb JOKTOpa MeauIuHu B Ilropixchk-
KOMY YHIBEpPCHUTETi, MOTIM HaB4aBcs y (izionora
Kitoma bepnapa B ITaprxi.

MeiiHepTa My40K — MOBIiIIEBO-MIXXHI>KKOBUI
[UISAX, IY90K HEPBOBUX BOJIOKOH, SIKHH TIOYMHAETHCS
BiJl TTOBIAIIEBOTO SIIpa, IPOHU3YE TIOKPHUB CEPEIHBO-
TO MO3KY 1 3aKiHUY€TBCS MICIIS MIEPETUHY B MIKHIK-
KOBOMY SIJIpi; HAJIGKHUTH 10 HIOXOBUX IULAXiB (Ne 14,
Tabm. 1).

Teooop Meiinepm (Theodor Hermann Meynert,
1833-1892) — nuB. BuiIe.

MonakoBa HLJISAX — YEPBOHOSACPHO-CITHHHO-
MO3KOBUH IIJIAX, BITHOCUTBCS 10 €KCTparipamiaHoi
cuctemu (tractus rubrospinalis — S-PNA).

Kocmsimmun ¢on Monaxos (Constantin von
Monakow, 1853-1930) - mBeiirapchbkuit HEBPOJIOT,
HelipoaHaToM, Heliporicuxonor. 3acHyBaB B Llfopixy
IHCTUTYT 3 BHUBYEHHS MO3KY 1 KIIHIKY HEpPBOBHX
xBopo6 [33].

Paccesia my4ok — raukyBaTuii My4oK MO304Ka,
HU3XITHUM OUITX MO304YKa, KU TPSAMY€E Bifl KOpH
YyepB'sKa MO30YKa JI0 JIOBracTOro MO3KY 1 3aKiHYY-
€TbCsl y OIYHOMY IMPUCIHKOBOMY S/IpI Ta CiTHACTIH
¢dopwmarii (fasciculus uncinatus cerebelli — S-PNA).

Binvsm Paccen (William Russell, 1852-1940) —
HIOTJIAHICHKUN MATOJIOTOM 1 Jiikap, mpodecop Me-
qunuHd B EnnHOyp3skomy yHiBepcuteti. [lepuinmm
ONHKCAB YACTUHKHM KJIITHHHOTO BKIIOYEHHS, BiJOMI
sIK Tinbist Paccena.

Tiopka mMy4oK — mepenHid KipKOBO-CIIMHHO-
MO3KOBHH NUIAX, HU3XIIHUN MPOEKIiHHUHA MPOBia-
HUH IUIX, 0 TIOYWHAETHCS Bif IT'ITOTO MIapy KOpH
TOJIOBHOTO MO3KY Ta HEHPOHIB KOPH BEPXHIX ITBOX
TPEeTHUH TMepeAIeHTPaTbHOI 3BUBHHHU, IEPEXpeIy-
€TBCS TIOCETMEHTHO 1 3aKiHUYETHCA Y MEPeqHiX po-
rax CIMHHOT'O MO3KY; BIJITIOBiJa€ 3a CBIZIOMI BOJIBOBI
pyxu (tractus corticospinalis anterior — S-PNA).

Jhoosie Tiopx (Ludwig Tiirck, 1810-1868) — aB-
cTpiiicbkuil HeBpoJor, diziosor i anatom. by npo-
¢decopom y Binencbkomy yHiBepcuteri. Bimomwuii
CBOTMU HOBATOPCHKAMH Ha TOW Yac MOCIIKCHHIMHU
anatomii [JHC.

®dJexcira my4oK — MepeHii BIACHUI MyYOK,
CKJIQJIAETHCSl 3 aCOLIaTHBHHUX BOJIOKOH, IO BiJHO-
CSATBhCSA IO BJIACHOTO CEIrMEHTApHOTO amapaTy CITHH-
HOTO MO3KY 1 JIeXaTh B TepeAHix KaHaTukax (Ne 26,
Taoi. 1).

®daexcira nuIAX — 3aaHid CIHHHO-MO30YKO-
BHU IIUIAX, TIEPEAa€e MPOIPIONENTUBHI IMITYIIECH BiJl
M’s131B, CYXOKWJIKIB 1 CyTJIo0iB 0 M0304Ky (tractus
spinocerebellaris posterior — S-PNA).

Hayne @nexcie (Paul Flechsig, 1847-1929) —
HIMEIBPKUI HEBPOJIOT, OJUH i3 3aCHOBHHKIB HEHpO-
Mopoutorii. Buainue 30poBi Ta CIyXOBi HIISXH B
TOJIOBHOMY MO3KY, CKpPOHEBO-MOCTOBHH MYHOK,
OTHCAaB XiJ MipaMiTHUX MUISIXiB, OyTOBY MO30JIHC-
TOrO Tija, 3aJHil CIIMHHO-MO30YKOBUH IIJIAX.

IoTHa My4Y0K — 33/HIl MOB3OBXKHIA MyYOK,
BHU3HAYAETHLCS JOPCAIBLHO y OiTiii peyoBHHI JOBrac-
TOrO MO3KY, YTBOPEHHH BOJIOKHAMH, 1110 3’€HYIOTh
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MiX c000I0 TimoTanaMmyc, BEpXHi TOPOUKH TOKpiBe-
npHOT TiacTuHkM Ta sapa V, VII, IX-XII map uepe-
muux Hepsis (fasciculus longitudinalis posterior — S-
PNA).

020 lomy (Hugo Schiitz, 7—1928) — Hime-
IBKUI TICUXiaTp, KOTPWH BIIEpIIE OMHCAB 3aJHIN
TIOB3/IOBXKHIN ITyJOK.

BucHoBknu

1. IdreHcHMBHHMH pO3BHTOK HEHWpOHAayK B
OCTaHHI POKH NPU3BIB 10 HEOOXIAHOCTI Meperisiay
AQHATOMIYHOI HOMEHKJATypH Ta HaBiTh CTBOPEHHS
okpemoi MixkHapoaHOi HEHpOaHATOMIYHOI TEpMiHO-
JIoTii, B sIKilf 30epiraloThcs eNnoHIMIYHI Ha3BH.

2. B pesymbTaTi MPOBENCHOTO JOCIIIKEHHS
aKTyaJbHUX JITEPAaTypHHUX IpKepen 3 Oimpm Hix 200
enoHiMiuHUX TepMiHiB 3 anaTtomii [THC, obpano 50,
SK1 HalfgacTinie BUKOPHCTOBYIOTHCS B CYJacHIH KiTi-

HiYHIN He#poanaromii. TepMiHM TpPEICTaBICHO Y
BHUIJISIII  CHCTEMATH30BAHOT'O CITUCKY (BiAIMOBIIHO
YaCTHH TOJIOBHOTO 1 CIUHHOTO MO3KY). Takok HaBe-
JICHO CTHCHI JaHi PO HAYKOBIIB, SKi € MEPCOHANTI-
30BaHIM BiZOOpakeHHSAM ICTOPii PO3BHUTKY aHATO-
MI9HOT HayKH.

IlepcnekTHBYU MOAATBIINX PO3POOOK

VY nopajpuIoMy IUIAaHYETHCSI MPOBECTH Olnblie
JICTalbHy CUCTEMATHU3AIlII0 CIIOHIMIB, TIOB’sI3aHUX 13
nepuepiiHOI HEPBOBOIO CUCTEMOIO Ta 000JIOHAMU
MO3KY 3 MOJIAJIBIIO0 ITyOJIiKaLi€ro.

Indopmanis npo kKoHQJIIKT iHTepeciB

[Morenmniitanx abo SBHUX KOHQIIIKTIB iHTEpECiB,
10 TOB'A3aHi 3 MM PYKOIIHCOM, HA MOMEHT ITyOJIi-
Kalii He iCHye Ta He mepen0adaeThCs.
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CeiTnuubkuii A.Q., YepusBcbkuii A.B., MarBeiimuna T.M., llepoakos M.C., 3inuu O.JI. EnonimMmu
B HeiipoaHaToMii: IeHTpaJIbHA HEPBOBA CHCTEMA.

PE®EPAT. He3Baxaroun Ha BHKIIOYCHHS 3 Mi>KHAPOIHOT aHATOMIYHOT HOMEHKIaTypH B 1955 porii, emo-
HIMIYHI Ha3BU J0CI aKTUBHO BUKOPHUCTOBYIOThCS B pOOOTI (paxiBUSMH Pi3HHUX Taly3eil MEAUIMHYU 1 HAYKOBISIMU
TEOPETHIHHUX NUCHHILIIH. EMOHIMI HaBe#eHI B OCTaHHHOMY IEperiifi AHaTOMIYHOI TEPMIHONOTIi, TPUHHATOT
MixHapogHOIO (enepaliero aHaTOMIYHAX acomiallii, a Takox B MikKHapoaHI HeHpoaHATOMIYHINA TEPMIiHOJOTI1,
3aTBep/UKkeHit MixkHapomHOIO (emepamiero aHaTOMiYHEX acomianid y 2019 pomi. Meroro HammcaHHS aaHOL
CTATTi CTAJO aKTyalli3yBaTH BUBYEHHS CIOHIMIB CTPYKTYp HeHTpanbHOI HepBoBoi cuctemu (LIHC), mo 3ycrpi-
YarOThCS Y BITYM3HSAHIN Ta 1HO3EMHIH JIiTepaTypi, a TAKOK ITUPOKO BUKOPHUCTOBYIOTHCS KIIIHIIICTAMH B IIPAKTH-
4Hii nisutbHOCTI. [Tomyk 1 BimOip JiTeparypu A CHCTEMAaTHYHOTO OTJIAAY MIPOBEACHUI aBTOpaMHU HE3aJIe)KHO B
6azax manux PubMed, Scopus ta Cochrane 3a KJIFOYOBMMH CIIOBAMH «EIMOHIM», «aHATOMIYHA TEPMIHOIOTISN,
«UEHTpaJbHA HEPBOBA CHCTEMay, «HEHpOAHATOMIs», Y MOBHUX TEKCTaX CTATeH aHIJIHCHKOIO Ta yKpPaiHCHKOIO
MOBaMH 3a pe3yJbTaTaMH JTOCITIKEHb 3 piBHeM aoka30BocTi I — III. TIpemcTaBinena cTaTTs TOMOBHIOE iCTOPirO
CTaHOBJICHHsI aHATOMIYHOI Ta MEAWYHOI TEPMIHOJIOTIT Ta € YaCTHHOIO JOCIIIHHUIBKOI pOOOTH, 3a1109aTKOBAHOT
BUJIATHUM BITYM3HSHUM BYEHHM, podecopoM Kadelrpu aHaTOMIT JFOIUHHU, ONIepaTUBHOI Xipyprii Ta Tonorpadi-
YHOI aHaToMii, I.Men.H. Bomomuanm M.A. I[HTCHCHBHUI PO3BUTOK HEHPOHAYK B OCTaHHI POKH BHMAarae HeoO-
X1JTHOCTI TeperJisily aHaTOMIYHOi HOMEHKJIATYpH Ta HaBiTh CTBOPEHHS OKpeMoi MiXHapoJHOi HelipoaHaToMid-
HOI TEPMIHOJIOT11, B AIKiif 30epiraroThcsl EMOHIMIYHI Ha3BU. B pe3ynbTarti MpoBeAeHOTO JOCTIIKEHHS aKTyalbHUX
JiTepatypHuX pkepen 3 Ourbm Hixk 200 emoHiMivHEX TepMiHiB 3 aHatoMmii [THC, ob6pano 50, sxi Haiwacrimre
BUKOPUCTOBYIOTECS B CyJacHIH KIIiHIYHINA HeiipoaHaToMil. TepMiHU MpeICcTaBICHO Y BUTIIAAI CHCTEMAaTH30BaHO-
TO CIIHCKY, CTPYKTYPOBAHOTO BiJIIOBIZIHO JI0 YacCTHH TOJIOBHOTO i CIIMHHOI'O MO3KY. TakoX HaBeJE€HO CTHCII
JIaHl PO HAYKOBIB, SIKi € MEPCOHATI30BAaHUM BiOOpaKeHHSIM icTOpii PO3BUTKY aHATOMIYHOI Hayku. B mona-
JBIIOMY TUTAHYETHCS TIPOBECTH OIIBIN JIETaIbHY CHCTEMATH3AIII0 eTMOHIMIB, OB’ SI3aHUX 13 mepudepiifHoo Hep-
BOBOIO CUCTEMOIO Ta 000JIOHAMU MO3KY.

Kiro4oBi c1oBa: enoHiMiYHA Ha3Ba, MICT, TOBracTHH MO30K, MiBKYJI TOJIOBHOTO MO3KY, Mi>KHapoJHa aHa-
TOMiYHA HOMEHKJIATypa.
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ABSTRACT. Background. Among all the paranasal sinuses, the frontal sinuses occupy a special place, which is caused, in
particular, by the significant variability of their shape, size, and topography. Numerous studies are devoted to the study of the
peculiarities of their establishment, development and structure during different age periods of ontogenesis. The purpose of
our study was to find out the regularities of the ratio of linear and spatial dimensions of the frontal sinuses of people of dif-
ferent sexes in different periods of adulthood. Methods. The study was carried out by processing 40 series of anonymized
computed tomograms of adults from the archive of the Lithotripsy Center (Lviv). The randomized sample of processed mate-
rials included CT series of 20 men and 20 women, 10 people in each age groups under 35 years and after 35 years. All exam-
ined persons had no pathological changes and injuries that was diagnosed or detected during the examination of nose area
and frontal bone. The examination was carried out on the Siemens SOMATOM GO.UP 32 (64) device. Determination of
frontal sinus volumes was performed in the software application Vidar Dicom Viewer in the version dated 08/12/2022. Statis-
tical calculations were performed by using software BioStat LE 7.6.5 and IBM SPSS Statistics 21. Their results are presented
as Me (25%; 75%), where Me is the median, 25% is the 25th percentile (first quartile), 75 % — 75th percentile (third quartile).
The difference between groups was considered significant at p<0.05. Results. It was established that all studied linear dimen-
sions in men are larger than in women. The dimensions of the frontal sinuses in men and women of both age groups are char-
acterized by pronounced asymmetry, the exception is the depth of the sinuses in women, in particular - after 35 years. The
volumes of the frontal sinuses in men are significantly larger than in women, with the exception of the left sinuses in the
group under 35 years of age. In men, the age-related dynamics of the volume of the frontal sinuses coincides with the dynam-
ics of their width on the right, and with the dynamics of height, width and depth on the left. In women, the age-related dy-
namics of the volume of the frontal sinuses on the right coincides with the dynamics of their width, and on the left - their
depth. Conclusion. The linear dimensions and volume of the frontal sinuses in men and women of different periods of adult-
hood are characterized by significant variability and require further study to clarify the patterns of their age dynamics.

Key words: frontal sinuses, mature age, age dynamics, computed tomography, linear and spatial dimensions.
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Beryn

Cepeq ycix MPHUHOCOBUX Ma3yX 0CcOOIHMBE MicIe
3aliMaloTh JIOOOBI Ia3yxH, IO 3yMOBJIEHO, 30KpeMa,
3HAYHOIO BapialenpHICTIO iX (GopMH, PO3MipiB Ta
tororpadii [1-5]. UncneHHi DOCTiIKEHHsS MPHCBS-
YeHi BUBUEHHIO 0COOIMBOCTEH iX 3aKiIaIKH, PO3BUT-
Ky Ta OyZOBH YHPOIOBX DPI3HMX BIKOBHX IEpiOfiB

ontorenesy [2-4, 6, 7]. Ix pesynbratn 3acBimayroTh
3aJIeXKHICTh BHOOpY JIKYBaJIbHOI TakTHKH (poH-
THUTIB Ta ii e()eKTUBHOCTI Bii CTPYKTYPHHX Ta TOIIO-
rpadigHAX XapaKTePUCTHK JOOOBOI Ma3zyxH, AAar0Th
3MOTY 3am00irTH PO3BUTKY YCKJIAaTHEHb IIPH MpPOBE-
JeHHi xipypriuaux Brpy4anb [8]. MoxiuBocti me-
TaJbHOI Bi3yalizalii J000BHX Ma3yX Ta CyMiXHHUX 3
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HUMHU CTPYKTYp 3a0e3MedyroTh CydacHi MpOMEHEBI
meronu oocrexenns [9, 10]. daui KT ta MPT 06-
CTeKEHb, B TOMY YHCJII CKPHHIHTOBHX, JO3BOJISIOTH
BCTAHOBUTH CTAaTEBi Ta KOHCTUTYIIiITHI 0COONHUBOCTI
OyzmoBu i Tomorpadii cTpyKTyp IPHUHOCOBOI TiITHKH,
MO3KOBOTO Ta JIMIIEBOIO BIIIUIIB TOJIOBH, a TaKOX
3’sICyBaTH 3aKOHOMIPHOCTI Iepediry ix BiKOBOi 1u-
Hamiku [9-12].

MeTo10 OCIHI/DKEHHSI CTalo 3’SICYyBaHHS 3aKO-
HOMIPHOCTEH CIIBBIJIHOIIECHHS JIHIIHUX Ta MPOCTO-
POBHX pO3MIpIB JIOOHMX Ta3yX oci0 pi3HOI craTi
PI3HMX MEpioAiB 3piJIOro BIKY.

Martepianu Ta MeToan

JlocmikeHHsI BUKOHAHE IIJISIXOM OIpaIfOBaH-
Hi 40 cepilf aHOHIMI30BaHUX KOMIT IOTEPHUX TOMO-
rpam ocib 3pinoro Biky 3 apxiBy IIIT «[{eHTp miToT-
puncii» (M. JIpBiB). Jlo paHIOMi30BaHOI BHOIpKH
ompanboBaHUX MatepiamiB yBifimum cepii KT 20

Volume 2 Volume 1

V: 7.67 cm? V:14.89 cm?
Avg: -953 HU  Avg: -985 HU
Min: -1491 HU Min: -1438 HU
Max: 935 HU = Max: -645 HU
SD: 198 HU SD: 53 HU
Me: -985 HU = Me: -983 HU

Axial
N\

4os10BikiB Ta 20 xiHOK, Mo 10 oci0 y BiKOBUX Tpy-
max 10 35 pokiB Ta micas 35 pokiB. Bei obcTexeHi
0co0M HE MajH AiarHOCTOBAaHWX UM BUSIBICHHUX B
X0l 0OCTEe)KEHHSI TATOJNIOTIYHHX 3MiH Ta TPaBM y
JUTSTHIT HOca 1 1000BOi KicTKH. OOCTEeXKEHHS MPOBE-
neHe Ha amapati Siemens SOMATOM GO.UP 32
(64). Bepyuu mo yBaru 3HauHy BapiabensHicTb (op-
MU, po3MipiB Ta Tonorpadii 1000BHUX Ma3yX, BU3Ha-
Yaid JHIIe MaKCHMajbHI MOKa3HHKH iX UIMPUHH,
BHUCOTH Ta TUOUWHU. Bu3HaueHHs 00’eMiB J1000BOT
na3yxu OyJio BUKOHAHO B IPOIPaMHOMY 3aCTOCYHKY
Vidar Dicom Viewer y Bepcii Bix 12.08.2022 i3 Bu-
KOPHCTaHHAM METOIMKH LH(POBOTO 3aIOBHEHHS
HEOOXiTHUX MUISHOK HA CEpisX KOMIT FOTEPHHUX TO-
MorpaM y (hpOHTaNBHIN, cariTanbHId Ta akcialbHIN
IUIOIIKAHAX 3 aBTOMATHYHHM IMiAPaXyHKOM 00 eMy

(puc. 1).

é;gittal
A\/-

Puc. 1. BusHayeHHs niHiiHNX Ta NpocTopoBUX po3mipiB nobosux nasyx. KT yonosika 37 pokis.

Bcei cratucTu4Hi 00paxyHKH HPOBOJIWINCEH 13
BUKOPDHCTAHHSIM  NIPOTPaMHOTO 3abe3reueHHs
BioStat LE 7.6.5 ta IBM SPSS Statistics 21.Ix pe-
3ynbTaTH NpejacTaBiieHi y Burisa Me (25%; 75%),
e Me — mexiana, 25% — 25-i mpoueHTHIb (TIepImid
KBapTuib), 75% — 75-if mpoueHTmb (TpeTid KBap-
TUIIB). PI3HUIIO MiX Tpynmamu BBaKaJld JOCTOBIp-
Hoto mmpu p<0.05.

Pe3yabTaTH Ta iX 00roBopeHHs

BcraHoBneHo, 110 BCi JOCIHIIKYBaHi JIiHIHHI

pO3MipH y YOJIOBIKIB € OUIBIIMMH, HDK Y IKIHOK
(tabm. 1-3). [IpoBexeHwuit aHaNi3 CHMETPUYHOCTI
JOCIIDKYBAaHUX MOKAa3HHUKIB 3aCBIAYUB, 1[0 B TPYII
YOJIOBIKiB BUCOTA, IIMPHUHA Ta TIHOWHA JIBHX Ia3yX
€ BUINUMH, HDK MPaBUX, a Yy TPYIi KIHOK MaKCH-
MallbHi MOKa3HUKH BHUCOTHU JIOOOBUX Ma3yX € BHUIIU-
MM CIIpaBa, LIMPUHH — 3J1iBa, a MIOKa3HUKU TNTUOUHU
J000BUX Ma3yX € OJHAKOBHUMHU 3 000X CTOpiH (Ta0II.
1).

Tabmuus 1

[MopiBHSHHS JTiHIKHUX PO3MIpIB JOOOBUX Ma3yx y ocid pi3HOi cTati 3pimoro Biky (Mm) (Me (25%; 75%))

IIpaBa nasyxa

JliBa mazyxa

BHCOTA IIMpUHA ranOuHa BHCOTA HIMpUHA rianouHa
YosoBikH 28,95 (22,40; 27,8 (23,93; 13,00 (11,08; 29,50 (22,78; 30 (24,18; 13,80 (11,45;
36,30) 34,3) 15,78) 34,95) 33,38) 19,65)
Kinku 24,75 (18,40; 22,90 (18,40; 10,25 (8,23; 22,95 (18,95; 23,25 (18,00; 10,35 (9,53;
29,03) 26,35) 12,55) 29,48) 24,08) 12,98)
26
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I y 4oJOBIKiB 1 Y )KIHOK JOMIHYIOYHM PO3MipOM
CIIpaBa € BUCOTa JJOOOBOI Ma3yxH, a 3iBa ii mupHHa.

PesynbTatn aHamizy BiKOBOi JUHAMIKH JIiHIN-
HUX po3MipiB TI0OOBHX ma3yx y ocid pi3HOi cTati
3aCBITUMIIN, IO y YOJIOBIKIB 3 BIKOM € TCHICHIIS 10
3pOCTaHHS MTOKA3HUKIB IX BUCOTH Ta TIHOMHH 3 000X
CTOpIH Ta MOKA3HUKIB IIMPHUHU 3]1iBa, a 3 IPABOrO
0OKy IIMpUHA TMA3yXd 3 BIKOM JCHIO0 3HMUKYETHCS
(tabn. 2). Ilpm mpomy y dYonoBikiB 10 35 pokiB

JMIOMIHYIOYHM PO3MIipOM CIIpaBa € IMApHHA JOOOBOL
rma3yxw, a 3JiBa ii Bucora. Ilicis 35 pokiB moka3HU-
KM BHCOT Ta TIMOWHU TPaBoi JJ000BOT Ma3yXu MalOTh
OITHAKOBE CEpeIHE 3HAUCHHS, SKE ICTOTHO IEepEeBH-
IIye MOKAa3HUK IMUPUHH Na3yxXH. 3 JBOTO OOKY Mix
MMOKa3HINKAMH BHCOTH 1 TJIIMOWHU Ta3yXW HeMae
ICTOTHOI pi3HULI, aje BOHM Maibke yJBiui NepeBH-
LIYIOTh TIOKa3HUK MUpUHH (Tab. 2).

Tabmuwus 2

BikoBa quHaMika JiHIHUX PO3MIpiB JJOOOBHX Ia3yX y YOJIOBIKIB Pi3HUX MEPiOAiB 3piyIoro BiKy (MM)
(Me (25%; 75%))

IIpaBa nasyxa

Jliga mazyxa

BHUCOTaA IUpHHa FJ'II/I6I/IHa BHUCOTa IMprUHA FJ'II/I6I/IH3.
Tlo 35 poxie 28,95 (21,75; 32,05 (23,98; 25,05 (17,55, 27,35 (20,48; 25,05 (17,55; 12,30 (11,20;

35,63) 37,4) 32,55) 34,73) 32,55) 19,80)
Micns 35 30,80 (23,28; 26,25 (23,15; 30,85 (28,38; 30,55 (24,48; 30,85 (28,38; 15,15 (12,78;
poKiB 37,25) 29,63) 34,25) 36,95) 34,25) 19,53)

Y KiHOK 3 BIKOM 3pOCTafOTh NOKAa3HUKH BUCOTH
J000BHX TMa3yx 3 000X CTOpiH, a TAKOX MOKa3HUKU
TIMOWHY TIa3yX CIIpaBa i IUpPHUHU 37iBa. [loka3HUKH
IIMPUHA JTOOOBHX Ma3yX CHpaBa i TIIMOMHHM 3IiBa 3
BIKOM MalOTh TEHJCHIIIO 10 3HMXEHH: (Tabn. 3). Y
BIKOBI# rpymi 10 35 pokiB cepe JiHIHHUX PO3MipiB
3 000X CTOpIH JAOMIHYIOTh MOKa3HUKH LIUPHHU JIO-

6oBoi maszyxu. [licas 35 pokiB y XKIHOK crpaBa
JOMIHYIOUHUMH € TIOKa3HUKH BHCOTH, a 3JIiBa MiX
MMOKa3HMKAMH BHCOTH 1 IIMPUHA iICTOTHOI Pi3HUII HE
BHSBIICHO, aJlé BOHHU, K 1 y YOJOBIKiB, IEpPEBU-
UIYIOTh Y/BiYl MOKa3HUK TJIHOWHH JIOOOBOI Ma3yxu
(Tabm. 3).

Tabmuug 3

BikoBa auHaMiKa NiHIHTHUX pPO3MipiB JIOOOBHX Ma3yX y KIHOK Pi3HUX MEPiOIiB 3piIOro BiKy (MM)
(Me (25%; 75%))

IIpaBa na3yxa

JliBa mazyxa

BHUCOTaA I1pHUHa FJ'II/I6I/IHEI BHUCOTa IHpHUHa FJ'II/I6I/IHa
Jlo 35 poxis 22,13 (15,75, 23,55 (15,28, 9,85 (6,93; 21,06 (18,65, 22,30(18,80; 11,25 (9,58;

28,05) 26,90) 13,15) 26,55) 23,78) 15,45)
Micns 35 26,51 (21,50; 22,40 (19,75; 10,25 (9,05; 23,65 (17,58; 23,65 (15,75; 10,15 (7,65;
pokiB 30,18) 26,20) 12,75) 34,03) 25,30) 11,85)

[MopiBHsiHHA 00’eMiB JI000OBMX ma3yx oci0
pi3HOi cTaTi 3acBiguye, 110 3 000X CTOPIH y HO-
JIOBIKIB BOHHM € ICTOTHO OUIbIIMMH, HDK Y JKIHOK
(p<0.01) (Tabmn. 4-6).

IMpu upoMy y uoJoBiKiB 10 35 pokiB 00’eMu

NpaBUX Ma3yX € ICTOTHO OUIBIIMMHM, HIK Yy JKIHOK
(p<0.1), a 06’emMu JTiBUX Ma3yX Yy YOJIOBIKIB 1 WIHOK
ni€i >k BIKOBOI IpyNM ICTOTHO HE BiAPI3HSIOTHCS.
ITicns 35 pokiB 00’eMH ma3yx 3 000X CTOPIH y 4O-
JIOBIKiB € iCTOTHO OLIBIIMMH, HiX Y *xiHOK (P<0.1).

Tabmums 4

IopiBHAHHS 06’€MiB 1060BUX Na3yX y ocib pizHOI craTi 3pinoro Biky (cm®) (Me (25%); 75%))

OO0cTexxyBaHi rpynu

[IpaBa nasyxa

JliBa mazyxa

YonoBiku

5,49 (3,59; 9,16)
Kirku 3,43 (2,17; 5,15)

6,34 (3,92; 9,86)
3,37(2,29; 4,57)

O0’eM mazyx y YOJIOBIKiB 3 BIKOM 3MIHIOETHCS
aCUMETPUYHO — 3 MPaBOro OOKy HE3HAYHO 3HH-
KYETBHCS, a 3 JIIBOTO Ma€ TEHCHIIIO JI0 3POCTaHHS
(Tabm. 5).

VY xiHOK Apyroi BikoBoi rpynu 06’eM J0060BUX
nasyx Ma€ TEHJEHIII0 10 3HIDKCHHS CUMETPHYHO 3
060x cTopiH (Tadm. 6).

VY 4onoBiKiB BikoBa IMHaMiKa 00’eMy JIOOOBUX
nasyx CIHiBIaaae ChpaBa 3 JUHAMIKOIO TMOKa3HHKIB
iX OIMPUHM, a 371iBa — 3 JIMHAMIKOIO BCiX TPHOX JO-
CII/DKYBaHMX JIHIHHUX PO3MIpiB — BUCOTH, IIMPHHA
Ta TMOuHM (Tabi..2, 5). Y kiHOK BiKOBa JUHaAMiKa
00’eMy 7000OBMX TMa3yX chpaBa CHiBIAJae 3 JH-
HaMIKOI0 TX IIMPHHH, a 3J1iBa — riubunu (Tabi. 3, 6).
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Tabmusg 5

Bikopa nuHamika 00’e€MiB T000BHX TMa3yX y YOJOBIKiB pi3HHX Tepiofis 3pinoro Biky (cm®) (Me (25%); 75%))

OO6cTexxyBaHi rpynu

[IpaBa nasyxa

JliBa mazyxa

o 35 pokis
ITicns 35 pokis

6,06 (3,55; 9,24)
5,44 (3,97; 10,38) 7,2 (4,50; 10,51)

5,46 (2,50; 8,59)

Tabmuus 6

BikoBa auHaMika 06’eMiB JJ0O0BUX Na3yX Y KIHOK pi3HUX mepiois 3pinoro Biky (cM%) (Me (25%; 75%))

OOcTexyBaHi Tpynu

IIpaBa nasyxa

JliBa mazyxa

o 35 pokis
ITicnst 35 pokiB

3,69 (2,28, 5,46) 3,71 (2,70; 5,05 )
3,17 (1,97; 427) 2,68 (2,05: 4,75 )

PesynpraT Hammx JOCHIUKEHb  IMiJATBEp-
JUKYIOTh JIaHi, OTPUMaHi IHIIMMHM aBTOPaMH MIOJO
3Ha4yHOi BapialesbHOCTI po3MipiB Ta Tomorpadii
n060Bux nazyx [4-6, 9-12] Tta 3akoHOMipHOCTEil iX
BikoBOi mepeOynoBu [2-4, 6], a TaKOX CYTTEBO II0-
MOBHIOKOTH ICHYIOUI JaHi iH(pOpMaIli€ero Moo Mak-
CUMaNbHUX JIHIHHUX PO3MIpiB Ta IX KOpewsmii 3
IUHAMIKOIO 00’eMy TMa3yx YIOPOAOBX PI3HHX
TepioIiB 3pioro BiKy y ocib pi3HOI cTari.

BucHoBku

1. MakcuMasibHi NOKa3HUKU BHCOTH, LIMPHHH
Ta TIHOMHHU JIOOOBHX TMa3yX y YOJOBIKIB 3piIOro
BiKy € OUIBIIUMH, HIXK y )KIHOK.

2. Po3mipu 11000BHX MNa3yx y 4YOJIOBIKIB Ta
JKIHOK 000X BIKOBHUX TPyl XapaKTEPU3YIOThCS BU-
PaXEHOI0 AaCHMETPHUYHICTIO, BHHSTOK CTaHOBIITH
MOKA3HUKHM TIMOMHU Ma3yx y XKIHOK, 30KpeMa —
micist 35 pokiB.

3. O6’emu JT0OOBUX MAa3yX Yy YOJOBIKIB € iCTOT-
HO OUTBIIMMU, HIK y XKIHOK, BHHATOK CKIIQJalOTh
JiBi Ma3yX® y TPyIIi A0 35 POKiB.

4. Y 4onoBiKiB BiKOBa JHHaMika 00’eMy J000-
BUX I1a3yX CIIBIIAJIA€ CIpaBa 3 JUHAMIKOIO IOKa3-
HUKIB 1X MIMPUHH, a 371iBa — 3 JUHAMIKOIO BHCOTH,

IIMPUHA Ta TJIMOWHHU. Y JKIHOK BIKOBa IMHAMiKa
00’eMy JOOOBHMX TMa3yX CIpaBa CIIBIAgae 3 JIH-
HaMiKoOI0 X IIMPHHH, a 371iBa — IIUOUHY.

IlepcnekTHBY MOAATBIINX JOCITi/IKEHb

Pe3ynpraTy moanbmioro BUBYEHHS OCOOIHMBO-
CTeH NIHIMHUX 1 MPOCTOPOBUX PO3MIpIiB JIOOOBHX
masyx, a TakoXx iX Gopmu i Tomorpadii MOKYTh CTa-
TH TEOPETUYHHUM MIATPYHTSAM ISl PO3IpPalOBaHHS
HOBHX Ta BIIOCKOHAJICHHS ICHYIOYHX METOIIB JIKY-
BaHHsA iX mTarojorii Ta ONEepaTHBHUX 1 EHJO-
CKOITIYHUX JOCTYIIIB MPU TPOBEACHHI XipypridHUX
BTpYy4aHb

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sBHUX KOHQIIIKTIB iHTEpECIB,
IIO MOB'S3aHI 3 UM PYKOIHMCOM, Ha MOMEHT ITyOJIi-
KaIlii He iCHy€ Ta He rmepen0aqaeThCs.

dxepena piHaHCYBaHHA

JlocimKeHHsT POBEACHO B paMKaxX HayKOBO-
nociigHoi Temu «MopdodyHKIIOHATHHI 0COOINBO-
CTI OpraHiB y Ipe- Ta MOCTHATAIBHOMY IIepiomax
OHTOTCHE3Y, i/l BINTABOM OIIOi/IiB, XapuoBHX 100a-
BOK, PEKOHCTPYKTHBHOI Xipyprii Ta OXupiHHs (HO-
Mep aepxaBHoi peectparii 0120U002129).
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PE®EPAT. Axtyanbhictb. Cepen ycix IPHHOCOBHX Ia3yxX OCOOJHMBE Miclie 3aiiMaioTh JOOOBI Ma3zyxH,
II0 3yMOBJICHO, 30KpeMa, 3HaYHOI0 BapiabenbHICTIO iX GpopMHu, po3MipiB Ta Tomorpadii. UucaeHHi JOCiIKeHHS
NPUCBSYEHI BUBYEHHIO OCOOJIMBOCTEH IX 3aKJIaJKH, PO3BUTKY Ta OyJOBH YNPOJOBXK Pi3HUX BIKOBHX HEPiOAiB
OHTOTreHe3y. MeToI0 Halloro JOCHTIPKEHHS CTaNOo 3’CYBaHHS 3aKOHOMIPHOCTEW CIiBBIJHOIICHHS JIHIHUX Ta
MPOCTOPOBHUX PO3MIPIB JIOOHMX Ma3yx OCiO Pi3HOI cTaTi Pi3HUX MepioniB 3pisoro Biky. Meroxu. JJocmimkeHHs
BUKOHAHE IUIIXOM ompaitoBandsa 40 cepiit aHOHIMI30BaHUX KOMIT FOTEPHHUX TOMOTPaM 0Ci0 3pijoro BiKy 3 ap-
xiy IIIT «llentp mitotpumcii» (M. JIbBiB). Jlo paHI0Mi30BaHOT BHOIPKH OMpalbOBAaHUX MaTepiaiiB yBiHIUTH
cepii KT 20 gomogikiB Ta 20 xiHok, o 10 oci6 y BikoBux rpymax mo 35 pokis Ta micist 35 pokis. Bei o6crexeni
0co0H HE MaJIM AIarHOCTOBAaHWX UM BHUSABJICHHUX B XOZ1 0OCTEXEHHs MMAaTOJIOTIYHUX 3MiH Ta TPaBM y IUISHII HOCa
1 moboBoi kictku. OOcrtesxeHHS TpoBeneHe Ha amapari Siemens SOMATOM GO.UP 32 (64). BuznaueHHs
00’eMiB 71000BOi ma3zyxu OyJO0 BHKOHAaHO B TIporpaMHOMy 3acTocyHKy Vidar Dicom Viewer y Bepcil Bix
12.08.2022 CratuctuyHi 00paxyHKH MPOBOJIINCH i3 BUKOPHCTAHHSAM IporpaMHOro 3adesmedeHHs BioStat LE
7.6.5 ta IBM SPSS Statistics 21. Ix pesynbratu npencrasneni y surisimi Me (25%; 75%), ne Me — meniana,
25% — 25-ii mpoueHTW1b (Tepinii KBapTHib), 75% — 75-if npoueHTWIL (TpeTiii KBapTUIb). Pi3HuIIO MiX TpY-
naMu BBaxkanu goctoBipHoto npu p<0.05. PesynsTaTn. BeraHoBieHo, 110 Bei JOCHIAKyBaHi JiHIHHI po3MipH y
YOJIOBIKIB € OUIBIIMMY, HIXK Y JKIHOK. Po3Mipu 1000BHX Ia3yX y 4OJIOBIKIB Ta )KiHOK 000X BIKOBHX IpYIl Xapak-
TEPU3YIOThCS BUPKEHOI aCHMETPUYHICTIO, BUHATOK CTAHOBJISITH MOKA3HUKHU MIIMOMHM Ma3yX Yy KiHOK, 30KpeMa
— micnst 35 pokiB. O6’eMH JT0OOBUX Ma3yX Yy YOJIOBIKIB € iCTOTHO OUIBIIMMH, HIXK Y JKIHOK, BUHSTOK CKJIQ/IAl0Th
JiBI ma3yxu y rpymi g0 35 pokiB. Y YOJIOBIKIB BikOBa TUHaMiKa 00’€My JJOOOBUX MMa3yX CIHIBMAa€e CIpaBa 3 Ju-
HaMIKOIO TTOKa3HUKIB iX IMHPWHU, a 37iBa — 3 IWHAMIKOIO BHCOTH, IIMPHUHHU Ta TIHNOWHH. Y KIHOK BiKOBa IH-
HaMmika 00’eMy JIOOOBHUX IMa3yX CIIpaBa CIIBIAJa€ 3 TUHAMIKOIO iX MIMPHHH, a 3imiBa — raubuan. Iincymoxk. Jli-
HilfHI po3MipH Ta 00’eM TOOOBHX Ia3yX y 0ci0 JOJOBIUOi Ta )KiHOUYOI cTaTi pi3HUX MEPIOiB 3PUIOT0 BIiKY Xapak-
TEpU3YIOThCS 3HAYHOIO BAPiaOENbHICTIO Ta MOTPEOYIOThH MOJaIbIIOro BUBUCHHS IS 3’ sICyBaHHS 3aKOHOMipHOC-
Tel 1X BIKOBOI JUHAMIKH.

Kurouosi cioBa: mo0OoBi mazyxu, 3pinuii Bik, BikoBa JHHAMIKa, KOMIT I0TepHa ToMorpadis, JiHiHHI 1 ipoc-
TOPOBI PO3MIpH.
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sclerosis: case study.
Danylo Halytskyi Lviv National Medical University, Lviv Regional Pathologic Bureau, Lviv, Ukraine.

ABSTRACT. Background. When detecting vascular lesions of the liver, especially if they are not accompanied by clear
clinical symptoms, pathologists may encounter difficulties in describing and interpreting pathological manifestations due to
insufficient study of this pathology and conflicting terminology. Objective. The purpose of the work is to describe a rare
variant of porto-sinusoidal vascular liver disease in a patient with systemic sclerosis. Methods. Pathomorphological examina-
tion of liver and lung tissue (necropsy) using histological methods. Results. A 44-year-old patient with a confirmed (clinical-
ly and pathomorphologically) diagnosis of "systemic sclerosis" died due to respiratory failure. At autopsy, in addition to
signs characteristic of systemic sclerosis (diffuse pneumofibrosis of nonspecific interstitial pneumonia type and pleuropul-
monary fibroelastosis). changes in the vascular bed of the lungs and liver were detected. The latter can be attributed to several
morphological patterns: complete obliteration of medium-sized vessels with replacement by concentric laminar structures,
formation of hypervascularized areas of loose extracellular matrix with thin-walled vessels in the place of preexisting vessels,
thickening of vessel walls due to hyperplasia and/or sclerosis with lumen stenosis. For such lesions of the hepatic vessels, a
relatively new term is suitable - porto-sinusoidal vascular disease of the liver, which does not imply the presence of clinical
signs of portal hypertension, which was observed in our case. The genesis of vasculopathy remains unclear, but probably an
important role is played by disturbed cell-matrix (endothelial, myofibroblast) interactions characteristic of systemic sclerosis.
Conclusion. Despite the rarity of porto-sinusoidal vascular disease of the liver, in each case of detection of vascular changes
during the examination of liver tissue, it is necessary to conduct a thorough clinical and anatomical analysis, taking into ac-
count the scientific data available today, since this can be important both for assessing the prognosis of the disease and for
selection of adequate therapy.

Key words: porto-sinusoidal vascular disease of the liver, systemic sclerosis.
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Beryn

Kunininueram Ta naromopgosoram 106pe Bino-
Ma MOXIIUBICTh acomiarii KIIHIYHIX HPOSIBIB TOP-
tanpHOI Tineprensii (I1I') 3 BigcyTHICTIO MOpdoITO-
TiYHUX O3HAK IIMPO3y NEYiHKH. [cTopuuHO Brepiie
G. Banti onmcaB XBOpUX 3 aHEMI€O Ta CILICHOMeETa-

30

miero 6e3 TeMaToNIOTIYHHMX pPO3JaliB, MICHII YOro
3’SIBUBCSI TEpMiH «cHHApoM Bantiy, sikuii po3uiHio-
BaBCs SIK NIEPBUHHE YPAXKCHHS CEJIE31HKU 3 HACTYI-
HUMH 3MiHamMu y mnediHmi. Y 1934 pomi J.
McMichael 3 koneramu [1] Boepuie mos’si3aB mato-
JOTIYHI 3MIHM Y IIOPTaJbHIA BEHI 3 IMOPTAIBHOIO
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TIMEPTEH31€10 Y XBOPUX 3 «TeMaToieHATLHUM CUH/I-
POMOM», TOOTO CIUIEHOMETATIE0 0e3 UPOo3y MediH-
Kd. 3 TOTO Yacy BHUKOPHCTOBYBAIMCH PI3HOMAaHITHI
TEPMIHHU JUI OMHCY JaHOl maToiorii momoku y 2011
pomi J.N. Schouten i3 criBaBTOpamMu He 3ampoTIOHY-
BaJIM TEPMIH «iJiOoTIaTHYHA HEIUPOTHYIHA TTOPTaIbHA
rineptensisi» [2]. Jemio mi3Hime €BPONEHCHKO0
acollialli€lo 3 BUBYCHHS 3aXBOPIOBaHb MEYIHKH OYyiH
PO3pobieHi GBI YiTKI IiarHOCTUYHI KpUTepii miei
rpymu ypaxeHb. OfHaK 51 HOMEHKJIATypa TeX Maia
Jiesiki OOMEKEeHHS: Y TPYILy He BXOJIWIHN XBopi 1) 6e3
MOpTaJIBHOI TinepTeH3ii ado 3 T paHHBOIO CTafito, 2)
3 TPOMOO30M HOPTANBHOI BEHH, KU HEPiAKO BUHU-
Kae TpHU MporpecyBaHHi XBopoOu, 3) 3 iHIIUMHU Cy-
OyTHIMH ypaXKCHHSAMH TE€YiHKH. TOMy AN YHUK-
HeHHA Takux npotupid y 2019 pomi wrenn [pymnn
3al[iKaBJICHUX Yy BUBYCHHI CyAMHHUX 3aXBOPIOBaHb
TIeYiHKA 3aMpoIOHYBAIIN TEPMiH «IIOpTO-
cunycoinHa cyauaaa xsopoba» (IICCX) [3]. Ocki-
JIBKU TEPMIH BiTHOCHO HOBHH, 0arato CIEIaiCTiB,
SKi MMOTEHLIHHO MOXYTh 3yCTPITH TaKHX MAI[I€HTIB,
HEJOCTAaTHLO O3HAMOMJIEHI 3 JaHOKO IaTOJIOTIEI0,
PO 10 CBIT4ATh JOCIIHKEHHS MPOBE/ICHI KOPEHCh-
kuMu BueHUMH Yy 2022 pomi [4]. Tomy 3 MeToro
OUTBII TTMOOKOTO BUBYCHHS Ii€1 BITHOCHO PiAKICHOT
XBOPOOH Ay’kKe BaXKIIMBUM € aHaJIi3 KOXKHOTO BHUITAJ-
Ky 3 BUKOPHCTAHHSM JIaHWX, SIKi HA CHOTOHI BXKE €
BIIOMHMH.

Onuc BUnagky

44-piuHKii YOJIOBIK MOCTYIIUB Y PEBMATOJIOT1Y-
HE BIAMUICHHS 31 CKapraMu Ha 3a[IUuIlKy IpU Mo0y-
TOBOMY (Di3MYHOMY HaBaHTa)XEHHI Ta B CTaHi CIIO-
KO0, 3MiHYy 3a0apBJICHHs] HIKIpY NalbLIB PYK, OC-
TillHE BIMYYTTS XOJIOAYy Ta IX 3aTeplaHHs, YTpyAHe-
HEe KOBTaHHs TBEpAOl DKi, MOKAIUIIOBAHHS, 3MEH-
mIeHHs Bard tina Ha 30 Kr 3a JeKiJbKa MICSIIB, OHI-
MiHHSI HOCOTYOHOT'O TPUKYTHHUKA, BITIYTTS CTATHE-
HOCTI mKipnu obmadst. BBaxkae cebe XBOpUM TPOTSI-
roM 1,5 poky, BiKONH BIiepIIe BigMITHB OiNb 1 Ha-
Opsik cyrino6iB, MIABUINEHHS TEMIEPATypH TiTa IO
37,2. ByB 3amifo3peHnii capKoino3, 3 MPUBOLY SIKO-
ro Oyjo npu3HaueHe JikyBanHs. Ha ¢oni npuitomy
METHIINPEAHIZ0J0HY (MEIPOJy) CTaH MOKpPAIIUBCS,
aje yTpuMmyBanach kaxekcis. s 1ooOcTexeHHs Ta
JikyBaHHs1 OyB rocmitanizoBanuii y JIOKJI, ne OyB
BucTaBieHui miarHo3: Cucrtemuuii ckiepo3 (CC),
XpOHIYHHHA Tporpecyrounii mepedir, Il cramis po-
3BHTKY (TeHepaizoBaHa), akTUBHICTE Il cTymens, 3
iMmyHoOnoriyHuMH 3MiHamu: ANA+ (aHTHsAACpHI aH-
TUTINA); 3 ypaXeHHAM MKipn (IHAypaTHBHUN
HaOpsK KHCTEH, «CHHIPOM KHCETa»; CYAHMH (CHH-
npoMm PeiiHo); ouell (CHHOPOM «CYXOTO OKa» 000X
oueil); JereHeBOi TKAaHWMHM ({HTEPCTHIliIIiHE 3aXBO-
pIOBaHHSA JieTeHb 3 (iOpo3yBaHHIM, TUXalTbHA HEIO-
cratHicTb I cT.); cyrnobiB (apTpaiariyHuii CHHAPOM,
pentreHosiorivo 1 cramis. AHTIONaTis CITKIBKH
000x oueit. Ilicnsa mpoBeneHoi Tepamii gepe3 3 THX-
Hi XBopuii OyB BHUNHCaHWH y 3aJ0BUIBHMY CTaHi.
Yepes 2,5 Mics1i 3HOBY 3’sIBUJIACh aHAJIOTIYHA CHM-
NTOMAaTHKa, B 3B’3KYy 3 YUM XBOpHiIl OYB IIOBTOPHO

TOCIITaTi30BaHUN Y PEBMATOJIOTIYHE BiIIIICHHS.
Bynu npoBeneni BianmoBiaHI 0OCTEKEHHS Ta KOHCY-
npTarii: JlabopaTopHi aHami3W: HAPOCTAIOUUN JIEH-
xorro3 (9,64- 12,7), C-peakruBHmii Oimok 83,10-
174,35, acmaptaraminotpancdepasa (ACT) 45,5 —
67,31. CripanbHa KOMII'IOTepHA TOMOTpadis: BUAB-
JIGHO IHTEePCTHUILIHHI 3MIHM B MapeHxiMi mpaBoi Ta
JiBOT JIETeHI 3 BHPa)XCHUM MOTOBIIEHHSM Biclepa-
JBHOT TIeBpH (10 8 MM) 31miBa. XBOpoMy OyJI0 MpH-
3HAUEHO JIIKYBaHHS], CTaH 3aJMINABCS CEPEAHBOI
Ba)KKOCTI 3 NepeBaKaHHsIM JUXAIBHUX po3ianiB. Ha
28-nit neHp rocmitanizaii y XBOporo po3BHHYJIHCh
O3HAKH HANPYXKEHOTO MPaBOOIYHOTO ITHEBMOTOPAK-
Cy Ta niBobigHOTO TIeBpUTy. Yepes 6 nHIB Ha (oHI
HeCTaOIbHOI TEMOIMHAMIKM Ta IUXAJBHOI HEIO-
CTaTHOCTI HACTYIHJIA CMEPTb.

[Ipu mopdomoriyHOMY TOCHTIIKSHH] OYIIH TijI-
TBEP/UKCHI THUIOBI IMPOSBH CHUCTEMHOTO CKJIEpO3Y:
atpodis emizepMicy Ta JoJaTkiB miKipH, ¢(idbpo3
JIEpPMH; IHTEPCTHULINHE YpaKeHHS JIETeHb 3 IepeBa-
JKaHHSM JBOX TATEpHIB: Hecnenu@iuHoi iHTepCTH-
iifHOT MHEBMOHIi Ta MPaBOOIYHOIO IJICBPOMAPCH-
xiMaTo3HOro ¢idbpoenactosy, a TAKOX CYTUHHI 3Mi-
HU Ta CTPOMOTEHHHH (piOpo3 y OaraTboX opraHax.
Oco0muBy yBary NpUBEpPHYNIH 3MIiHH TEYiHKH,
OCKITBKM  KIiHIYHI ~ TPOSBH  YpaXCHHA Oynn
MiHiMansHUMU (TigBuineHas ACT).

MaxpoCKoOITliYHO TIediHKa 3BHUYaitHOT hopMu Ta
BemmunHH (Maca — 1200r). [ToBepxHst oprany riaa-
Ka; Kamlcyjia — TOHKA, KOHCHUCTEHIls miiibHa. CTaH
TKaHMHM Ha PO3pi3i - OAHOpiTHA, OYypO-4epBOHOTO
kosbopy. [IpocBiTu cymuH BibHI. JKOBUEBI MPOTOKH
MicTsTh k0BY. JKoBueBHMil Mixyp: 3BHYaiiHOI Oym0-
BU, MICTUTh T'YCTY TEMHO-KOPHUYHEBY KOBY. 3arajb-
Ha KOBUEBa MPOTOKA IPOXiJHA.

MikpockomiuHi 3MiHH: 0aJKOBO-9aCTOYKOBA
CTpyKTypa 30epexena. [lopTanbHi TpakTu OKpyrioi
(hopmu, mesKi emo po3IIHPEHi 32 PAXyHOK CKIEPO-
3y Ta TriamiHo3y (IIEHTpajdbHO PO3MIIICHI OKPYTIIi
nmamiHapHi BorHuma) (puc.l). KommoneHTH Tpian:
TUTKH TTOPTAJIBHOT BEHU MICTATBCS JIMIIE B OKPEMHUX
noptanpHuX TpakTax (IIT), 3 HeBeNIUKUM BY3BKHUM
HPOCBITOM, MICISIMH 3 TPOHUKHEHHSIM Y TIEPHUIIOP-
TallbHY MapeHXiMy, B IHIINX — Y PUXJIOMY I03aKJIi-
TUHHOMY MaTpHUKCI PO3MIllIEHI MHOXHHHI TOHKOC-
TIHHI CYJIMHH; JXOBYEBI IPOTOKH 30€pexeHi, MicIsi-
MH — IYKTYJISIpHA peakilis Ha MeXi 3 MOrpaHuYHOI0
IUTACTHHKOIO TemaToruTiB. LIeHTponoOymsapHi Biqmi-
T 3 O3HaKaMU HEPIBHOMIPHOTO TIOBHOKPIB s, IIEHT-
panbHi BeHu (LIB) 3Buuaitnoi Oynosu. ['ematoruTn
30epexeHi, B JeSIKIX — MiKpOBE3HKYJISIpHA IIUTOILIA-
3Ma Ta/abo HarpoMaJKEeHHS NPiOHHX TPaHyN KOPH-
YHEBOTO MrMEHTY.

OO6roBopeHHst

Y 44-piyHOoro dYoyOBiKa OyJ0 iarHOCTOBAHO
CHUCTeMHY cKieponepmito. JliarHo3 0a3yBaBcsi Ha
KpUTEpisxX mIkamu, 3ampornoroBaHoi American Col-
lege of Rheumatology/ European League Against
Rheumatism (ACR/EULAR) (2013), 3rigHo 3 KO0
CyMapHa KiJIbKicTh OaniB nopiBHIOBana 14 (miarHo3
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BBAXKAETHCS MIATBEPIKCHUM TIPH MTOKa3HUKax > 9 ).
KpiM THIMOBHX HiarHOCTHYHO BaXXJIMBUX O3HAK, Y
XBOPOTO OYyJIO BHUSIBJICHO I HU3KY IPOSIBIB, 3B'SI30K

SIKMX 13 OCHOBHUM 3aXBOPIOBAHHSM OyB HE HACTLIb-
KU OYEBHIHHUM, 30KpEMa ypaXKeHHS IeUiHKH.

Puc. 1. MopdonoriuHi 3miHW y nopTanbHUX TpakTax: rifikv nopTanbHOi BEHU BiACYTHI, )XOBYEBI NPOTOKKU Ta apTepii 3bepe-
XeHi; cepep, 0COBNMBOCTEN IHTEPCTULI0 MOXHA BiAMITUTU: LLeHTPanbHO PO3MilLieHi BOrHULWa ckneposy/rianiHosy i3 CKyn4yeHHsM
rpybux namiHapHux cTpykTyp (A — remaToKCuriH Ta eo3uH, B — Tpuxpom MacoHa); TOHKOBONOKHUCTUI NO3aKNiTUHHUIA MaTPUKC 3
ApibHnmm cyanHamm (C — remaTokcuniH Ta eo3uH, D — Tpuxpom Macona). x200.

VY mediHIli OCHOBHI 3MiHH CTOCYBAaJHCh MOp-
TaJIbHUX TPAKTiB. Y OLIBIIOCTI 3 HUX CHOCTEpira-
Jach MOoBHAa abo yacTKoBa OOmiTEpallis TiIOK MOp-
TaJIbHOT BEHH (CTEHO3), YTBOPEHHS IPHX (IPOHHK-
HEHHS [TOPTAIBHOI BEHH y NEPUIIOPTaIbHY MapeHxi-
My B 30HI HOTPaHUYHOI IUIACTHHKH, IMOBIPHO TTOBSI-
3aHe 3 PO3MMUPEHHSAM CYIMH, IO 3B ’SA3yIOTh MOp-
tansHy Beny (I1B) i3 cuHycoigamu) Ta rinepBacky-
nsipusanist I1T. Kpim toro B okpemux IIT Oynm Bu-
SIBJICHI BOTHUIIA TaJliHO3Y, TPEJICTaBIIeH] MIiIIbHUMHU
€03MHO(QUILHUMH, MICISIMM KOHIEHTPHUYHO pPO3Mi-
[IEHUMH JIaMiHAPHUMH CTpyKTypamu. Taki 3MiHK
BIANOBIIAIOTh YPAXKEHHIO, SIKE OIMHUCYEThCS TEPMi-
HOM «00JIiTepaTHBHA MOPTAJIbHA BEHONATIS 1 € JI0-
cTaTHIM KpuTepieM Juisa aiarnocryBanns [ICCX.

3rigHo 3 nanmumu giteparypu npu [ICCX cro-
cTepiraeTbcss HU3Ka MOP(QOJIOTIUYHMX 3MiH, cepen
SIKMX BUAUISIOTH cnenudiuni ta Hecnenudiuni [5].
Jo crenm¢iunux o3Hak BigHOCHTE: (1) oOmiTepaTu-
BHY IOPTaJIbHY BEHONATIIO - CKJepo3 HaBkojo I1B,
HEepiBHOMIpHE NMOTOBLIEHHS CTIHKH CY/IHHH, €KCLICH-
TPUYHE 3BY)KEHHS IIPOCBITY, L0 MOXE HNPH3BOJUTH
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JI0 TIOBHOT OKJII0311 Ta 3HMKHEeHHs ritok [1B; (2) Ho-
IYJISIpHY pereHepaTtopHy TilepIuiasiio), ajs Kol
XapakTepHa TpaHCHOpMAIlis MapEeHXIMUA Yy HEBEIUKI
BY3JIH pO3MipoM 1-3 MM, MaKpOCKOIYHO OUIBII
ONMiaux, HiK pemTa TKaHWHHU, SKi B ICHTPI MICTATH
rirnepruia3oBaHi IemaTonuTH, a Mo nepudepii - aT-
pocoBani Ganku Ta (3) HemoBHUI cenTanbHU (io-
PO3/IIMpO3 - HAsIBHICTh HEMOBHHX, TOHKUX Iepdopo-
BaHMX CENT, SKI CJIMO 3aKIHYYIOTHCS Yy HapeHXiMi
YacTOYKH, He KOHTakTytoTh 3 LB Ta inmmwmu IIT i
HEYiTKO BU3HAYalOTh KOHTYPU PYAMMEHTapHHUX BY3-
mkiB. Kpim Toro omnmcano HecneuugiuHi O3HaKH,
cepesl SIKMX BUIUIAIOTH JIOOYJISIpHI, MOPTaibHI ypa-
JKEHHsI Ta 3MIHM IIEHTpalbHUX BeH. Jlo noOynspHuX
BIJIHOCSATh: JMIISATALIII0 CHHYCOIMIB (TPOCBIT MLIMp-
Wi, HiK TOBIIMHA OJHI€l OaNKM), METracCUHYCOIMU
(BUpaXkeHE PO3LIMPEHHS CHHYCOiga 3 YTBOPEHHSIM
«KICTO3HOTO 03€pa KpOBi», NEPUCHUHYCOINAILHUNA
¢ibpo3 (3ipuacte BimkmameHHs (iOpui KosareHy
HaBKOJIO TEYiHKOBHUX CHHYCOINiB). 3MiHM IOpTajb-
HOTO TPaKTy BKJIIOYAIOTH:IIEPUITOPTAIIbHI IIYHTYIOU1
cyauHU (TOOAMHOKI a00 MHOKHHHI TOHKOCTIHHI
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CYIMHHI KaHaJIW, BUJMMI 30BHI, ajlé B KOHTAaKTi 3
MOPTATPHAM TPAKTOM), TPYDKa BOPITHOI BeHH (TijKa
BOPITHOI BEHH, 4YacTO pO3IMIUPEHA, IMPUIATAaE [0
MPWIETIIOl TIeYiHKOBOI MAapeHXiMH Ha MOTPaHUYHIN
IUTACTHHII 0€3 MpOIIapKy MPOMDKHOI CHOJIYJIHOT
TKaHUHHM), 3aJMIIOK BOPITHOTO TPAKTY (MOPTaIbHUN
TPaKT 3a PO3MIpOM MEHIIMH, HIK MOJBIHHWHA Iia-
METp JKOBYEBOI IPOTOKH, YAcTO 3 HENOMIT-
HOIO/BIICYyTHBOIO TLIKOIO BOPITHOI BeHH abo0 IpH-
JKEI0 BOPITHOI BeHM), 30inblueHi mpodini aprepion
(apTepianizoBaHi r'iJIKM MOPTAJIBHOI BEHU 3 HAOYTHM
IapoOM TJIAJKUX M SI3iB), MHOXXHHHICTH BOPITHHX
BeH (30UTBIICHHS KiJBKOCTI TiJIOK BOPITHOI BEHH B
Me)Kax BOPITHOTO TPaKTy, TAaKOX BiJoMe SK aHTio-
MaTo3Ha TpaHchopmarist). o aHOMaNK IEHTpaIb-
HOI BEHH BiJHOCATH: PO3IIMPEHHS LEHTPAIBHOI Be-
HH, (Hi0po3 NmepUIeHTPaTbHOI BEHH, ACKiNbKa ICH-
TpaNbHUX BEH HA YaCTOUKY.

B iHmmx poborax NpONOHYBAIOCH BHIUISTH
MOpP(QOJIOTIUHI TaTepHH, SIKI MOJETIIYIOTh IPOLEC
niarnoctuku [6]. B 3B’A3Ky i3 HEOJHO3HAYHICTIO
TEPMIHIB, SKi BXXUBAIOTHCS Y PI3HUX JOCHIIHKCHHIX
y 2019 pori Oyna pekoMeHI0oBaHa crpoda yHi(iKy-
BaTH HOMEHKJATYpPY OCHOBHHX MOPQOIOTIYHIX
3min npu [ICCX [7]. ABTropu fanu BU3HAYCHHS Ta
PEKOMEHAYBaJIN BUKOPHCTOBYBATH HACTYIIHI TEpMi-
Hu: creHo3 [IB, rpmxka IIB, rimepBackymspu3aris
[IT, anoManpHI IEPUIOPTATBHI CYTUHH.

OxpiM MOP}OTIOTIYHUX MPOSBIB BPaXOBYIOTHCS
KJTIHIYHI O3HAKH, cepell SIKMX TeX BUIUIIOTH CIe-
udivai (BapuUKO3HE PO3LIMPEHHS BEH, KPOBOTEYA,
3ymoBneHa [II' ta mopro-cucremHi Kosarepaii) i
HecnienugiuHi (acuuT, TPOMOOLMTOIEHIS, CIUICHO-
Merantis).

JliarHo3 MO)ke OyTH BHCTaBIICHHH TIPH BIJICYT-
HOCTi 03HaK IIHPO3Y, 3 a00 0e3 HASABHOCTI KIIHITHIX
o3Hak [II" mpu BUSABICHHI CIeNU(pIYHAX TiCTOIOTIY-
HUX nposBiB. Bapiantu: (1) 6e3 xiiHivHEX 03HaK [1T°
MPHW HAgBHOCTI CHIEHU(IYHUX TiCTOJNOTIYHUX TIPO-
sBiB, (2) KoMOiHaIis 1BOX crierudivyHmx: | KITiHIYHA
ta 1 Mopdoorivna, (3) koMOiHaIsA Hecrieru(igHIX
nposiBiB (KJIiHIYHUIT Ta MopdoJoriuHuil) 6e3 o03HaK
uposy [8].

OnucaHy naToJiorifo PeKOMEHIOBaHO audepe-
HI[IIOBATH 13 YPaXXCHHSAMH, SIKi MAIOTh CITIJIbHI 1aTO-
TiCTONOTIUHI TPOsiBU, a came 3 cuHapomom Budd-
Chiari, cuagpomom cuHycOiqHOT 0OCTPYKIIi Ta He-
OOCTPYKTHBHOIO TWIIATAIEI0 CHHYCOIIIB, METi030M
Ta MPUPOJUKEHHMH IOPTO-CUCTEMHUMH IIyHTaMHU.
BaxxnmBo BiIMITHTH, IO AiaTHOCTHKA MOXE MPOBO-
TUTHCh Ha OiomciiiHoMy Matepiam [9], ame
000B’sI3KOBUMH € KJIiHIYHI Kopensii [10,11,12].

IToxo marorenesy IICCX, Oyno momiueHo, 110
cepel MAIieHTIB MOXKHA BHIUNTH ABi Tpymu: 1) 3
MOMITHO 30iNBIICHNM CENe3iHKOBHM 1 MOPTaIbHUM
BEHO3HHMM IUIMHOM KpOBi 1 MOMIpHO IiABHICHUM
TUCKOM Y MOPTaJbHIA BeHi, 2) 31 3HAYHO MiABHIIE-
HUM OIOPOM TOPTAIbHUX CYJHMH 1 THCKOM Yy MOp-
TanpHiA BeHi [3]. Ha ocHOBI mux 3HaXigok Oyio 3a-
NPOTIOHOBAHO TiNOTe3y, sika Iependayae oOuaBa

MaTOTEHUTHYHI IIISAXH, SIK 30IJIBIICHHS CEIE31HKO-
BOT'O KPOBOTOKY, TaK i oOmiTepaliito Maiux i cepen-
HiX TOPTaJbHUX BEHO3HUX TUIOK. Y TEpIIOMy CIie-
Hapii crocTepiraeTsCs MiABUIICHA EKCHpecis iHmy-
nubenpHOI cuHTeTa3n okcuay asory (NO) ta eHmo-
temansHoi NO-cuHTETasM B KITHHAX, IO BUCTH-
Jal0Th CHHYC cene3inku. [HTeHcuBHe BuaiieHHsT NO
BUKIIUKAE€ 30UIBIICHHSA CEJIC3iHKOBOTO CHHYCa Ta
CIJICHOMETaIiIo, 1110, Y CBOIO Yepry, NPU3BOAMUTH 10
TIOCUJICHHS CEJIe3IHKOBOI'O0 BEHO3HOTO KPOBOILIMHY
Ta 30UIBLICHHS IMOPTAIBHOTO THCKY. Y Jpyromy
ClieHapii o0JiTepyroua MOpPTajdbHA BCHOMATISA Ha
piBHI MIKPOIMPKYIALIi 3YMOBJIOE IIiIBHIICHHS
BHYTPIIIHBOIIEYiHKOBOTO OTIOPY. BinnosigHo 10 mi€i
TiMOTEe3W 3aXBOPIOBAHHS, SKI MOXYTH CIPHYUHHUTH
MTOIITKO/KCHHS Mayoi abo cepeaHbOl TIIKH MOPTajlhb-
HOI BEHH, WMOBIPHO, € TOTCHIIHHUMH MPHIAHAMU
[ICCX. VY 43-58% mamienriB i3 [ICCX Oyno BusB-
JICHO CYIYTHI CTaHH, Ki BKIIOYaJIM IMyHHI pO3JIa iy,
reMaToJIOTIUHl  3aXBOPIOBAaHHS, MPOTPOMOOTHYHI
crany, BlJI-iH(ekiio, peuuIuByrodi HITYHKOBO-
KUILIKOBI iH(eKLii, BpO/pKeHi ciMelHl Baau (HamnpH-
KJIaa, MyTalii B KOMIUIEKCI TEHIB TeJoMepasH,
KCNN3 a6o DGUOK, cuampom Apmamca-OmiBepa,
curnpoM TepHepa, ciMeliHi 00IiTepyroUa mopTaibHa
BEHOIIATISI Ta MYKOBICITUI03), a TaKOX BIUIUB JIKiB
[8].

B ommcanomy BUNanky HaiflOimbIIl iIMOBIpHHUM €
MOPYIICHHS IMyHHOTO CTaTyCy, OCKIJIBKH Y XBOPOTO
niarmocroBano CC.

[Matorenez CC [13,14] Bu3HavaeTbcs CKIA-
HOIO B3a€MOJIEI0 MIXK €JIEMEHTaMH MiKpPOLUPKYJIs-
TopHoro pycia (MIP), iMyHOKOMIIETEHTHUMH KJIi-
TUHaMH Ta (HibpodaacTamMu, 110 3r0J0M MPHU3BOIUTH
JI0 BacKyJoOIaTii, 3amajieHHs, aBTOIMyHHHX peaKiii
Ta HAJAMIPHOTO HAKONWYEHHS 3MIHEHOTO ITO3aKIi-
TUHHOTO MaTpukcy. OcHOBHI JaHku maroreHesy CC
MOJKHA Bi3yalli3yBaTd 3a JOITOMOTOI0 PYTHHHOI Tic-
TOJIOTII: CHIOCTEpITaeThCs paHHIM HaOpSK eHIoTemia-
THHUX KJIITHH, SKAH CYNPOBOKYETHCS JIIMQOTICTi-
OLIMTAPHUM 3alallbHUM iHQIIBTPATOM HABKOJO
ypaKeHUX KPOBOHOCHUX cyauH. [li3Hinie po3Bu-
BAEThCS YIIUIBHEHHS MO3aKIITHHHOTO MaTpPUKCY
(T13K) 3 aktuBoBaHMMH MiodibpobnacTamu Ta Tro-
MOT€HI30BaHHMHU ITyYKaMH KOJIareHy.

VYpaxenns cyauuHoi cuctemu npu CC B oc-
HOBHOMY CTOCY€TBCS apTepion Ta cyaumH MLIP, on-
HAK € JIaHi [po MpsiMe YU HempsMe 3aTydeHHs Oijb-
mux cyaunH. CriouaTtky Bif3HA4aeTbes HAOpAK Ta
HAaCTYITHUH aIloNTo3 eHAOTeNianbHUX KiiTHH. lLle
CYIPOBOJUKYEThCS 3MIHOIO eKchpecii aAre3mBHUX
6inkiB Nf BUBiJIbHEHHSAM PI3HOMAHITHUX TPO3aNalib-
HUX Ta (hiOpPOreHHUX NHUTOKiHIB. XPOHIYHA TIMOKCisA
Ta aKTUBHI ()OPMH KHCHIO MIPU3BOISITD 10 MOCTIHHO-
ro TMOIIKO/DKEHHS Ta TIOBHOI BTPaTH KamiIsApiB.
HactynHi eranm maToreHesy BKIIOYAIOTh MpoJide-
pariito TJIagKoOM S30BUX KIITHH, MOTOBIIEHHS iHTH-
MH, TIOJIBOEHHS 0a3anbHOI MeMOpaHH Ta, UMOBIpHO,
TaKOX SHJIOTeiaIbHO-ME3eHXIMAIbHY TPaH3HILIIO.

OcCoOJMBICTIO JAHOTO BUIAJKY € IIO€JHAHE
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ypaXeHHS CYJWH PI3HOTO THITYy (apTepii Ta BEHM),
Kamiopy (apibHi, cepenni Ta cyauau MIIP), mokaimi-
3arii (JilereHi, mediHka, mKipa, KiHIIIBKH) Ta iX CTy-
MeHsT BHpa)keHOCTi. MopdoIoriuHi MposSBU TeXK He-
OITHOPi/HI, 0 IMOBIPHO MO>KHA TOSICHUTH OCOOJH-
BOCTSIMHU TiCTOApPXiTEKTOHIKH Ta IMOCTYIIOBUM 3ai0-
BaHHSAM CyOMH pi3HHX OaceifHiB. Croctepiraioch
JieKiTbka MOp(QOJIOriYHUX MaTepHiB: MOBHa 00IiTe-
pailisi CyIMH CEpeIHBOrO KalmiOpy i3 3aMilllCHHSM
KOHIICHTPUYHUMH JIAMIHAPDHUMHU CTYKTYpaMu, (op-
MYBaHHS TilIEPBACKYJIAPHU30BAHUX IUISHOK PUXJIOTO
I13K 3 TOHKOCTIHHUMU CYIMHAMHU Ha MiCIli Mepei-
CHYIOUHX CYIWH, TOTOBIICHHS CTIHOK CYAWH 3a pa-
XYHOK rimeprurasii Ta/abo Ckiepo3y 3i CTEHO30M
TPOCBITY. SIKIO, 3TiHO 3 TaHUMH JITEpPaTypH, KOM-
OiHamlis CyAMHHUX YpaXeHb y JIETeHAX Ta IIKipi
oIrcaHa JaBHO 1 BBaxkaeTbest TUoBoro 111 CC, To
3aITy9deHHS CYJMHHOTO PYCIa MEeYiHKN 3yCTPIdaeThes
pimmie. Ha chOrofHi ommcaHi MOOJWHOKI BUIAIKU
ICCX mpu CC Ta AesKHX HIIUX CUCTEMHHUX 3aXBO-
PIOBaHHSX CIOJYYHOI TKAaHWUHH, aji¢ MPUYHHHO-
HACIIZKOBBI 3B’SI3KH MPH TaKUX acCOIiaIlisfaX 3aju-
[IAIOTHCS HEe3 SICOBAHUMU.

VYpaxxeHHS TICUiHKA B TaHOMY BHUITAJKy HE CY-
MIPOBODKYBAIOCH KIIHITHIMH O3HAKAMH MOPTaIbHOT
rinepTeHsii, He3BaXKar0Ul Ha HAsSBHICTh 3MIiH y Oi-
mpmocti [IT. IMOBipHO Iie MOB’A3aHO 13 3HAYHUMU
KOMIICHCATOPHUMH MOJJIMBOCTAMHU opra"y. Ha
JKallb Ha ChOTO/HI HEMA€ MaHWUX PO KOPEIAIIo Mixk
KUTBKICTIO Ta TNIMOMHOK YPaXCHHUX CYAMH 1 piBHEM
IPaJi€HTy TICYIHKOBOIO BEHO3HOTO THUCKY, SIKUHl €
HAKOLIBII TOYHUM MoKa3HuKoM HasBHocTi I, To-
My MH MOXEMO JIAIIC MPHUIYCTHTH, IO y JaHOTO
XBOPOTO OIMCaHI 3MIHU BiZOOpaXKarOTh pPaHHIO,
KOMIICHCOBaHY CTaJIil0 3aXBOPIOBAHHSI.

VY JlereHsAX CIOCTEpIrajuch Ba XapaKTEPHUX
st CC MopdororiyHnX maTepHa: TUQy3HHNA TTHEB-
ModiOpo3 3a THIIOM Hecnenu(igHOi IHTepPCTHIIITHOT
MTHEBMOHIT Ta JOCTaTHRO PiIKiCHUH BapiaHT — IIEB-
pormrynsMoHaNBEHUH (hibpoenacto3 [15]. Kpim Toro y
IIUTBHIF CTPOMI CIIOCTEPIrauch MHOKUHHI JICTIO3H-
TH KPHCTAJIB XOJIECTEPUHY — 3MIHHM, ONHUCaHI Iij
Ha3BOIO «JIIIOIHA ITHEBMOHIsD», IeHe3 SIKOT 3aIuIla-
€Tbcad He3z scoBaHMM [16]. OnxHak HaHIiKaBiINM
0yJ10 ypaKeHHsI CYJMHHOTO PYCIIa, sIKe 37e01IbII0ro
HE BIJIPI3HSIOCH BiJl 3MiH y cyauHax rnediHku. [lo-
€HAHHS CYJUHHUX ypakeHb IUX JIBOX CYAHHHHIX

OaceifHiB BiZjoMe B JIITEpaTypi, ajie JOCTIAHUKH TIe-
PEBaXHO OMHCYIOTh MOPTO-IIYJIBMOHANIBHY TilepTe-
H3i10 (IIMpO3 acoIiHOBaHMI 3 JIETEHEBOIO TilEepPTEeH-
3i€10) Ta TenaToNmyJIbMOHAIBHIA CHHIPOM (PO3IIH-
PEHHS JICTEHEBUX CYIUH IIPH BUPAXKEHIH TIMOKCIi).
[Hmi BapiaHTH MOENHAHWX CYAMHHUX ypakKeHb 3Y-
CTPIYAIOTHCS Y BUIJISI OMKCIB OKPEMHUX BHIQJKIB 1
noTpeOyIOTh y3arajlbHEHb.

TakuM 4MHOM Yy XBOpPOTr'O Ha CHCTEMHHH CKJe-
pO3 BiAMIYAJIOCh MeEpeBaXKaloye YpPaKeHHS CYIUH
TICYiHKK Ta JiereHb. BUsBIEH] 3MiHM MOXKHa BijHEC-
TH 10 JCKUIBKOX MOP(OJIOTiUYHUX MATEPHIB: MOBHA
oOmiTeparliss CyOWH CEpeOHbOTO Kaliopy i3 3ami-
IIEHHSM KOHILECHTPUYHUMH JIAMIHADHUMHU CTYKTY-
pamu, (opMyBaHHS TillePBACKYIAPH30BAHUX IIiJIs-
HOK puxjoro EIIM 3 TOHKOCTIHHUMH CyAWHAMH Ha
MiCIli TIepeHiCHYIOUNX CYIWH, IMOTOBIICHHS CTiHOK
CyIOVH 3a paxyHOK Timepruiasii ta/abo ckieposy 3i
CTEHO30M MPOCBITY. /Iyl Takux ypakeHb ME4iHKO-
BHUX CYAHMH WiIXOJWTh BITHOCHO HOBHU TEpMIiH —
[ICCX, sxuii He mepeadavae HAIBHOCTI KIIHIYHUX
o3nak [1I', 1m0 i crocTepirajgoch y HallOMy BUIAJKY.
I'ene3 Backynomarii 3ajUINAEThCS HE3 sSICOBAHUM,
MPOTE IMOBIPHO BaXKIIMBY POJb BiMIrpatOTh MOPYIIIE-
Hi KIITHHHO-MaTpUKCHI (eHmorteniid, Miodiopodmac-
TH) B3aeMoii, xapaktepHi aist CC.

IlepcnekTHBY MOJANBIINX A0CTIIKEHb

Po3ymiHHS mpormeciB, ki BimOyBalOThCS y IIe-
4iHoi mpu (GopMyBaHHI Ta TPOTpPeCyBaHHI MOPTO-
CHHYCOITHUX CYJMHHHX Ypa)K€Hb MOXKE MaTH 3Ha-
YCHHS SIK JUTS OLIHKU TPOTHO3Y 3aXBOPIOBaHHS (po-
3BUTKY O3HAaK Ta YCKJIAJHEHb MOPTAJIBHOI rinepTeH-
3if), Tax i A BUOOpY afieKBaTHOI Tepartii.

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sBHUX KOHQJIIKTIB iHTEpECiB,
10 TOB'sA3aHi 3 UM PYKOIHUCOM, HA MOMEHT ITyOTi-
Kallii He iCHy€ Ta He mepeq0a4aeThCs.

dxepena piHaHCYBaHHA

JlocimipKeHHsT IPOBEACHO B paMKaxX HayKOBO-
JociigHoi TeMu «BUBYEHHS NMaTOreHETHYHHUX MeXa-
HI3MIB Ta TTaTOMOP(ONOTIYHUX OCOOIMBOCTEH 3a-
XBOPIOBaHb €HJOKPUHHOI, CEPLIEBO-CYIUHHOI, IUXa-
JIbHOT, HEPBOBOI, TPAaBHOI, CEUOBHIIIBHOI Ta PEIpO-
JYKTHBHOI CHUCTEM 3 METOK YJOCKOHAJIEHHS IX
MOp}OJIOTiuHOT JiarHOCTHUKM» (HOMEp JeprKaBHOT
peectpanii 0122U201668).
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I'appuimiok O.M., I'appuiok I.M., Be3naasok M.II. Ilopro-cuHycoifHa cyquHHAa XBOpP00a Me4iHKH
TPH CHCTEMHOMY CKJIEPO3i: OMUC BUIIAJKY.

PE®EPAT. AxryaasHnicts. [Ipy BUsSBICHHI CYIMHHUX YpakKeHb IEUYiHKH, OCOOIUBO, SKIIO BOHU HE CY-
MPOBODKYIOTECS YITKUMH KJITHIYHIMH CHMIITOMAaMH, TIATOJIOTW MOXYTh 3yCTPITHCS i3 TPyIXHOIIAMH I0JI0 OIIU-
Cy Ta IHTepHpeTanii MaToJOTiYHUX MPOSBiB, 3yMOBICHUMH HEAOCTAaTHIM BHBYEHHSIM JIaHOT ITATOJIOTI] Ta cymnepe-
YINBOKO TepMiHOJOTi€r0. MeTa — OIMUC PiIKiCHOTO BapiaHTY MOPTO-CHHYCOIMHOI CYJMHHOI XBOPOOH MEUIHKA Y
XBOPOTO Ha cUCTeMHHUH ckiepo3. Meroau. Tlatomopdosoridae JOCHiIKeHHs] TKAHUHY NIEYiHKH Ta JiereHb (He-
KpoIicii) i3 3aCTOCYBaHHSM TiCTOJIOTIYHUX MeTOiB. Pe3ysbTaru. 44-piunuii XBopuil 3 miATBEpHKEHUM (KITiHIY-
HO Ta matoMopQoJIOTiYHO) JiarHO30M «CHCTEMHHUI CKIlepo3» nomep Ha (oHI JuxaibHOi HemoctaTHOCTI. Ilpu
ABTOICIHOMY TOCTIPKCHHI KPIM O3HAK, XapaKTePHUX Ui CUCTEMHOTO CKiepo3y (nudy3Huii mueBModiopos 3a
TUIIOM Hecneuu(iuHOi IHTEePCTULIIHOI THEBMOHIT Ta IUIEBPONyIbMOHANBHUN (iOpoenacTos). Oysio BHUSBICHO
3MiHH CYJUHHOTO pycia JIereHb Ta neuiHku. OcTaHHI MOYKHA BITHECTH J0 AEKITBKOX MOP(OJIOTIYHUX MMAaTePHIB:
MOBHA OOJIiTepallisi CyIuH CepeAHBOTO KamiOpy i3 3aMilIeHHSAM KOHICHTPHYHHMH JIAMiHAPDHUMH CTYKTYPaMH,
(hopMyBaHHSI TiNepBacKyIIPHU30BAaHUX AULTHOK PUXJIOTO ITO3AKJIITHHHOTO MAaTPUKCY 3 TOHKOCTIHHUMH CyIUHAMH
Ha MICIIi TIepeliCHYIOYNX CyIUH, TIOTOBIICHHS CTIHOK CYAHH 3a paXyHOK TilepIntasii Ta/abo ckiiepo3y 3i CTeHO-
30M TIpOCBiTy. 7S TAKNX ypa)keHb MEUiHKOBUX CYJIHH IIAXOANTH BIIHOCHO HOBHH TEPMiH — MOPTO-CHHYCOIHA
CyIUHHA XBOPOOa MMEYiHKH, IKUU He Tiependadae HassBHOCTI KIIIHIYHAX O3HAK MOPTANBHOI TiMepTeHs3ii, Mo 1 cro-
CTEpIrajoch y Hamomy BUMAAKY. |'€He3 BacKyJomaTii 3aIMIIAEThCsl HE3 ICOBAHUM, MPOTE IMOBIPHO BAKIMBY
POJB BiAIrparoTh MOPYIIEHI KIITHHHO-MAaTPUKCHI (eHaoTenii, MioidbpobiaacTi) B3aeMomii, XapakTepHi s cUC-
TemHoro ckiepo3dy. Ilizcymok. He3Bakaroum Ha piKiCTh HOPTO-CHHYCOINHOI CYJMHHOI XBOPOOM MEUiHKH, Y
KO>)KHOMY BHUIAJIKy BUSIBICHHS CYAWHHUX 3MiH IIPH JOCITIPKEHH] TKAHWHU NEeYiHKA HEeOOXiTHO IPOBOIUTH peTe-
JHHUN KIIIHIKO-aHATOMIYHUH aHalli3, 3 ypaXyBaHHSAM ICHYIOUMX Ha CHOTOJHI HAYKOBHX JaHHX, OCKIJIBKH 1€ MO-
K€ MaTH 3HAYEHHS SIK JUTS OIIIHKY IIPOTHO3Y 3aXBOPIOBAHHS, TaK i JJIs1 BHOOPY a/IeKBAaTHOI Tepartii.

KaiouoBsi ciioBa: nopro-cuHycoigHa cyiMHHA XBOpOOa IMe4iHKN, CHCTEMHHUH CKIIEPO3.
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CTPENTO30TOLMH-IHAYKOBAHOI'O
IIYKPOBOI'O IIABETY 3 XAPAKTEPH-
CTUKOIO HASIBHOCTI TA TONIOT PA®I|
JIIIJHUX BKJIIOYEHD V MEYITHI
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Hrytsyshyn L.M. X, Popovych Yu.l. The main aspects of ademetionine administration in the early stages of
the experiment in the correction of streptozotocin-induced diabetes mellitus with the characteristics of the presence
and topography of lipid inclusions in the liver.

lvano-Frankivsk National Medical University, lvano-Frankivsk, Ukraine.

ABSTRACT. Background. The basis of the morphological changes of the liver in diabetes is the accumulation of fatty in-
clusions with the subsequent development of non-alcoholic fatty liver disease, which leads to insulin resistance. Hepatopro-
tective therapy allows these negative interrelated processes to be eliminated. Ademethionine (Heptral) is effective for such
changes. Objective: to establish the main aspects of ademetionine administration after 14 and 28 days of the experiment with
the assessment of the presence, possible dynamics and topography of fatty inclusions in the liver of rats with streptozotocin
diabetes and its correction. Methods. 40 sexually mature male Wistar rats weighing 150-190 g were divided into 3 groups: | -

4 intact; Il - includes 3 subgroups of 10 rats with simulated streptozotocin diabetes (with streptozotocin "Sigma", USA): 2A -
without treatment; 2B — insulin correction from the 14th day; 2C - insulin and ademethionine were administered from the
14th day; 111 - 6 control. Results. In subgroup 2A, diffuse small vacuole lipid inclusions appear after 14 days. Topographical-

ly, they are most in zona intermedia (11) and peripherica (1). Zona centralis (III) is practicaly free. On the 28th day, a signifi-
cant increase in the number of fat droplets is noted in subgroup 2A. There are massive small- and medium-caliber , some-
times of a showery nature in zones Il and I. Zona IIT - small and isolated medium-caliber inclusions. There are significantly
fewer inclusions in subgroup 2B; single small droplets, most in zone II. In subgroup 2C are practically no fatty inclusions.
Conclusion. The optimal starting dose of ademetionine for the correction of decompensated diabetes is 4 mg/kg of body
weight per day. It is not recommended 12 mg/kg. Maintenance - 8 mg/kg, in which the level of lipid inclusions corresponded
to the norm.
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Beryn

Iykposwuii miaber (LIJ]) € oxuum i3 Haimoumu-
peHimmX HeiHQEeKUIHHNX 3aXBOPIOBaHb, YacToTa
SIKOTO HEBIUHHO LIOpOKy 3poctae. JJo 2030 poky
OUiKyeTbCs, Mo 643 MiH moned y cBiti OynyTh
cTpaxnatu nanoro Hemyrowo [1]. [opyd 3 mum Bia-
3HAYAETHCS IBUIKUHA PO3BUTOK PI3HOMAHITHUX Me-
TabONIYHUX YCKJIAaHCHb, PAHHBOI iHBaJiIU3aIlil Ta
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CMEpPTHOCTi XBOPHX.

JlocmimpkeHo, mo mpu HEe3aJA0BUIbHINA KOMIICH-
canii 0OMiHHUX NOpyIIeHs y XxBopux 3 LI/ nepmroro
Ta JPyroro THUIMIB, SK OJHE i3 WOTO YCKJIAIHEHB, €
¢dopmyBanHs aiabernynoi renaromatii (). Le B
CBOIO Yepry NPHU3BOJAUTH IO TMOTIPIICHHS MPOTHO3Y
L. YTBOprOEThCS TaK 3BaHE MATOJOTIYHE EHJIO-
KpUHHO-OOMIHHE 3aMKHEHEe Koyio. Takox BigoMmo,
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M0 TIeYiHKa 3aBISKH CHEIU(pIYHAM TernaToKiHaM
(betyiny-A, OeraTpodiH/aHTiOMOETHH-TIOAIOHOMY
oinky 8 (ANGPTLS), dakropy pocty ¢idpodnactiB
21) Ta iHMHAMH MEXaHI3MaMH PETYIIOE TOMEOocTa3
TIIIOKO3W B JIIOACEKOMY opraHisMi [2]. B ocHOBi
Mopdororiyaux 3MiH medinku npu /] € Hakomm-
YEHHS KUPOBUX BKJIIOUCHD 3 HACTYIIHUM PO3BHTKOM
HEaJKOTOJIbHOT ~ JKMPOBOi  XBOpPOOM  MEYiHKH
(HAXXII), sixka Beme O 1HCYNIHOPE3HCTEHTHOCTI
(IP). JlaHumtor HeraTMBHHX B3a€EMOOOYMOBJIICHUX
MPOLIECIB MOXKHA YCYHYTH 3aCTOCYBAaHHSM TIe€Iaro-
NPOTEKTOPHOI Teparii [3,4].

Anemerionin  (lemrpan) —  gmieBmit  mpm
HAXXII, cnpusie cunaTe3y (QochaTHIuIxominy (3a-
Oe3meuye BiXHOBICHHS CTPYKTYpH MeMOpaH rema-
TOLWTIB), TIYTaTiOHy (Mae aHTHOKCHIAHTHY Ta
JIe3IHTOKCUKAIIIHY Mif0), TaypuHy (BUBOIUTH TOK-
CHYHI JKOBYHI KHCIIOTH), HeHpomeniaTtopiB (3HH-
JKYIOTh TIPOSIBM BUpPAXEHOI acTeHil mnpu remaro-
narisix). [Ipenapar eekTuBHUN IPU PO3BUTKY Temna-
TUTY 4M (iOpO3y NEUiHKH, MOPYLIEHHI CHUHTE3y Ta
BUUICHHS OBYi, CTUMYJIIOE€ CHIOTCHHE BUPOOJICH-
HS aJeMETIOHIHYy, IO Ma€ remaTopereHepaniiHui
edexr [5].

Mera: BCTaHOBUTH OCHOBHI aCTIEKTH BBEICHHS
angeMeTioHiHy uepe3 14 ta 28 mi6 excmepuMeHTy 3
OILIIHKOIO HasBHOCTI, MOKJIMBOI JHHAMIKHM Ta TOIIO-
rpa¢ii >KHpOBHUX BKIIOYEHb Yy TEUIHINI IIypiB HpH
CTPENTO30TOIMH-1HIYKOBAHOMY I[yKpOBOMY IiabeTi
(CLL) Ta itoro KopexkIiii.

Marepiaaun Ta meToan

Huzaitn  pocmimkenus: 40  nabopaTopHUX
IHTaKTHUX  CTaTeBO3pUIMX  IIypiB-caMIUiB  JiHii
Wistar macoto 150-190 r. TBapuHu paHI0Mi30BaHO
posmnozineni Ha 3 rpynu. [lepma - 4 iHTaKTHI TBapu-
HU. [Ipyra — Brmovana 3 miarpymnu mo 10 mrypis: 2A
- 3 moaensoBanuM CLIJI; 2B — 3 CLI, mo kopero-
BaHUi 3 14 mus iHCcymiHoM; 2C — mypam 3 CLI,
SKkuM 3 14 JHA BBOIOIUIM IHCYJTIH Ta aJE€METiOHIH.
Tpers — 6 TBapWH KOHTPOJIBHOI TPYyINH, SKUM BBO-
JTUBCS B €KBIBAJICHTHIN KUTBKOCTI UTpaTHAN Oydep.

CIIJ monemoBaiy 3a JOMOMOTOI CTPENTO30-
tonuny («Sigmay, CIIIA), po3seneHomy Ha 0,1 M
mutpatHomy Oydepi, i3 3Hauenusm pH - 4,5. Tlpe-
napar BBOJMBCs B 1031 — 6 mr / 100 r macu Tina TBa-
PHHH, OJJTHOPA30BO BHYTPILIHbOOUEPEBUHHO [6]. Jlis
Kpamoi CHPUHHATIMBOCTI O CTPENTO30TOIHHY,
MONepeHhO MpU3HaJyasach Ji€Ta 3 IMiABUIIECHUM
BMICTOM JKHDIB.

ypam minrpymu 2B — BBOAWIH YIBpanpoIoH-
roanuit iHCymiH (Tpucidba — «Novo Nordisky,
Janis) nm/m, momaHsA, B OAWH 1 TOW ke dac. Jlo3a
nigbupanace eKCIiepUMEHTAIBHO, IHANBITYaIbHO 10
KOXKHOI TBapWHH, BPaxOBYIOUM piBEHb TJikeMil Ta
Macy Tima. Y miarpymi 2C — KOpeKIio TakoX Mpo-
Boamn afgemetioninoM (I'enrpan ¢ipmu «Delpharm
Saint Remy», ®panmis). OntumansHa edeKTHBHA
Jl03a migdupanach y XOAi eKCIEepuMeHTy. Yci mpe-
napaTy 3acTOCOBYBaJIM 3 MOCTIHHOIO 3MiHOIO Miciist
16’ eKii A1 mpoiTaKTHKH YCKIIQHEHb.

PiBeHb IIIOKO3W B KPOBI BUMIPIOBAIH 32 JIOTIO-
MOTOI0 TJIIOKOMETPAa Ta TECT-CMY>KOK BHpPOOHHKa
«Accu-Chek Active» (Himeuunna). Kpos 3abupanu
i3 XBOCTOBOI BEHH, MPOKOIJIOIOYN CKapU(piKaTOpOM
KIHYMK XBOCTa IIypa, IIOJACHHO HATIIE BpAaHI B
oIuH i Toil xe wac. 3abip MaTepiany BHKOHYBaBCS
3paHKy HaTIle, 3 AOTPHUMAHHSAM YCiX NPHHIUIIB
Gioetukw, mo BukiIaneHi B Jlexnapanii XenbciHki Ta
3akoni Ykpainu «IIpo 3axucT TBapHWH BiJ KOpCTO-
Koro moBokeHHs» (Ne 1759-VI Bix 15.12.2009),
yepe3 14, 28 nobu excnepumeHty. ExcneptHuii
BHCHOBOK KoMicii 3 nuranb etk IOHMY nporo-
ko Ne124/21 Bix 29.11.2021 p. Imarouku nediHkn
¢ikcyBanu y 10% 3a0ydepenomy dopmainini. Buss-
JEHHS JKUPOBUX BKIIOYCHb TPOBOIVIH JIY>KHHM
posunHom Cymany III 3a Tepkcreiimepom y Mo-
nrdiKoBaHi i METOTHUIII.

Pe3ysbTaTH Ta iX 00roBOpEeHHA

OnrtumainbHa, e(eKTHBHA J103a aJEMETIOHIHY
Oyna minibpana B excriepuMeHTi. [laHux mpo oco0-
JUBOCTI #oro BBeneHHs mpu {1 B iHCTPYKIIT HEMaE.
Bkazano, mo mnovarkoBa J000Ba 032 MOXe
BapitoBatu Bijg 5 mo 12 mr/kr macu Tina. Bubpano
MTOYATKOBY (CTapTOBY) O3y — 4 MI/KT, TaK SIK Tparl-
JSUTACS. BUITAJKU 3aru0eli TBapwH IMPHU BBEICHHI B
MakcuManbHIi 1031 12 Mr/kr macu. Ilpenmapar OyB
BBeICHUN 16 eKkclnepuMEHTaJIbHUM TBapHUHAM, 2
(12,5%) 3 HUX Ha HACTYNMHUH JeHb 3aruHy’o0. [Ipu-
ITyCKaeMO, IO 1€ MTOB’S3aHO 3 TUM, II0 TEYiHKa, K 1
OpraHi3M TBapuH IIPH LYKPOBOMY JiaOeTi, JOCHTh
YyTJIMBI Ta HECHPOMOXKHI aJIeKBaTHO pearyBaTH Ha
NOYaTKOBE BBEJICHHS Npernapary y MaKCHMaJlbHO
MOXJIMBIH J/103l. A TaKOX BpPaxOBYIOUM BHCOKHHI
piBeHb TIikeMii, y TBapuH CIIOCTEepiranuch rpyoi
HOPYIIEHHS BCiX BHIIB OOMiHY Ta KOXKEH Ipernapar
B Tid 4m iHmIN Mipi € remaTtorokcwdHuM. I[licis
3HIDKCHHS 03U Y 3 pasu (1o 4 MI/KT) BHIIQJIKIB 3a-
rubeni mypiB He Oymo. IIpoBenmeHe nomaTtkoBe Jo-
CII/DKEHHS, MOA0 Oe3MEeYHOCTI BBEACHHS TENTpPaTy
B MaKCHUMaJIbHIH 1031 mypam 0e3 L[J[. 3monensoBa-
Ha aHaJOTiYHa CHUTYyalis, e W ke Ipemapar BBO-
JUBCSI OTHOPa30BO — 12 mr/kr inTakTHUM 10 TBapu-
HaM, BUIIAJIKIB CMEPTI HE CIIOCTEPIrajiocs.

ToMmy BHpOAOBXK TNepIOro TWXHS (nepui 5
JIHIB) TOYaTKOBA, OE3eYHa 7033 MPHU JACKOMIICHCO-
BaHomy nepe0iry LIJ] cknanana 4 mr/kr macu Tina
TBapuHU Ha 100y. CepenHiil piBeHb TIikeMil HATIIE
TBapuH 4epe3 14 mHIB eKCTIEPUMEHTY CTaHOBHB 31,2
MMOJIIB/M, a y 2-X mypiB — Oimbme 33,3 MMoOib/I.
[Nounnaroun 3 6-T0 AHS BBEJCHHS aeMETIOHIHY MU
TIEPEXOUIIHN JIO 3aCTOCYBAaHHS MiATPUMYIOYO] TO3H.
[NoyaTkoBy 103y MOCTYNOBO 301IbLIYBaIN B 2 pa3u
70 8 MI/KT MacH Tijla TBapuHH Ha 100y, Micisd ajgan-
TUBHOTO TEpiogy A0 HOBOrO mpemapary (5 IHIB),
yepe3 TMPOMiKHY J03y 6 Mr/Kr. BMicT >XKupoOBUX
BKJIFOYEHb TIPH TaKiil KUIBKOCTI JIKapChKOTO 3aco0y
BIMOBIZIaB TAKOMY K Y IHTAaKTHOTO ITypa. BcraHoB-
JICHO, IO B TPyIax iHTAKTHHUX IIypiB Ta y KOHTPOIi:
KMPOBHX BKIIIOYEHb ITPAKTHYHO HeMae (puc. 1).

37

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



Puc. 1. KpiocTtaTHuin 3pi3 nediHkW iHTaKTHOro Lypa.
3abapBneHHs nyxHuMm posdnHoM cypaHy Il 3a Mepkcreit-
mepom y moamdikauii. x300.

UYepes 14 nib excriepuMeHTy, YCi TBapHHH, III0
MaJH piBeHb TIIOKO3W HIKYe 11 MMoib/m, TOOTO Y
HUX He po3BuHyBcs L[/I, Oynu BuBeaeHi 3 excrepu-
MEHTY.

VY TBapuH rpynu 2A uepe3 14 nid cepenHii pi-
BEHb TJIFOKO3M cTaHOBHMB 27,61 MMmomb/m. Ha 3pizax
MEYIHKH MPU TiCTOXIMIYHOMY NOCIIKEHHI 13 3a0ap-
BJICHHAM JIy>)KHUM po3unHoM cyaany III 3a T'ep-
KCTeiiMepoM XapaKTepHa MosBa AU(Y3HUX APiOHO-
BAaKyOJPHHUX IIMITHAX BKIOYeHb (puc. 2). IHomi
BOHH TIJIONIONIOHI 1 BKPUBAIOTH Bce TOe 30py. To-
morpadiuyHO: HalOiMBIIe TaKUX BKIIOYCHH BiaMida-
eTbesa y zona intermedia (II) ta zona peripherica (I).
[pakTHYHO BiJbHA BiJ BKIIOYEHb — zOna centralis
(11D).

Puc. 2. KpioctaTtHui 3pi3 nediHku wypa yepes 14 1i6
CTPenTo30TOUMHOBOro Aiabety. 3abapBneHHs MyXHUM
po3uuHoM cyaaHy lll 3a Mepkcrerimepom y mogmdikauii. x
400. 1 — X1poBe BKITHOYEHHS.

Yepes 28 116 B mrypiB miarpynu 2A BinzHaua-
€ThCS 3HAYHE 301IBIICHHS KiJIBKOCTI XHPOBHX Kpa-
nens. HasiBHi MacoBi apiOHO- Ta cepeaHbOKaTiOepHi
BKJIFOUEHHSI, TIOJIEKY/IM 3IMBHOTO XapakTepy. 3piika
PeECTPYIOThCST BEJMKI JIMiTHI BKIIOYCHHS. Tormo-
rpadiuyHO: Hai4acTille BOHM pO3TamoOBYIOThCS B 11
Ta [ 30HaxX. Zona centralis Takox MiCTUTB piOHO- Ta
MTOOIMHOKO CEpeAHbOKATIOepH] JIIiAHI BKIIOUEHHS

(puc. 3).
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Puc. 3. KpioctaTHuin 3pi3 nediHku wypa yepes 28 fi6
CTPenTo30TOUMHOBOrO  AiabeTy. 3abapBreHHs  NyXHUM
posunHom cygaHny Il 3a lepkcreimepom y moaumdikauii.
x400. 1 — XNMPOBE BKIHOYEHHS.

Yepes 28 ni6 y tBapun miarpynu 2B (CL 3
IHCYJTIHOKOPEKIII€I0) CepeiHil piBEeHb TIIIOKO3H CTa-
HOBHB 18 MMomb/1, potu 29,75 Mmons/n gepes 14
ni6 CII 6e3 incymiHokopekmii. Ha kpioctaTHmx
3pi3ax MEUYiHKK BHABILUIOCH 3HAYHO MEHIIE IIMiA-
HUX BKIIOYeHb. DiKCyBammcs MMOOTUHOKI ApiOHO-
KparespHi BKJIIOYEHHsI, 110 HalOiJblIe pO3TaIloBY-
Banuch y 30Hi I, inoai — nunononiowni B Il ta 1. ¥V
zona intermedia — 3pimka crocrepiranucs remaToru-
TH, 1[0 MAJIM NPaBUJIbHY, OKPYIILy (GOpMY sipa, LH-
TOIJIa3Ma SIKOTO MOBHICTIO Oyja 3alOBHEHA JIIMij-
HUMH BKJIIOUYCHHSIMH JAPIOHOTO KamiOpy, IO 3JHBa-
IHch MK coboro. Y mrypiB 2C cepemHe 3HAYEHHS
IIOKO3W ckiaganmo 15,57 mmonb/n. JIo BBeICHHS
iHCYIiHY Ta amemeTioHiHy — 31,2 mmons/n. Ha ric-
TOJIOTIYHHX 3pi3aX IEYiHKH >XKUPOBHUX BKIIOUYCHD
MIPAKTUIHO HE BUABILLIOCS (puC. 4).

Puc. 4. KpioctaTHuin 3pi3 neviHku wypa vepes 28 fid
CTPEenTo30TOLMHOBOrO AiabeTy nicns Kopekuii iHcyniHOM Ta
renaTtonpoTekTopoM. 3abapBrneHHs1 MYXHUM  PO34YMHOM
cynaHy lll 3a lepkcrerimepom y mopudikauii. x400.

BucHoBkH

1. OnTuMalnpHa TOYaTKOBA 1032 aJIeMETIOHIHY,
MPOTSTOM HEPIINX 5 AHIB, IPU KOPEKI[l JCKOMIICH-
coBaroro CIIJ[ craHoBWTH 4 MI/KT Macu Tina Ha
N00y. 30UIbIIEHHS 0 MATPUMYIOYOT 1031 — 8 MI/KT
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OakaHO B3IIHCHIOBATH IIOCTYIIOBO Yepe3 3acToCy-
BaHHS TPOMIXKHOI 1031 — 6 MI/KT, 3 6-r0 TI0 14 mHi.
IIpu npoMy piBeHb HAKOMUYECHHS JIITIIHUAX BKIIIO-
YeHb BiIIOBiIaB HOPMI.

2. HepmomineHa mouaTkoBa mo3a 12 Mr/kr mpu
kopekuii CLI/] 3 nekoMneHcoBaHUM TepediroM.

3. BinmiueHo, 110 NpH OJHAKOBUX CXEMax iH-
cymiHoTepamii, Ha paHHiX eranmax kopekuii CLI/, y
Tpymi, ¢ BBOJUBCS aJEMCTIOHIH CEpeIHiil piBEHb
rIikeMii OyB JeI0 HHKYHIM.

IlepcnekTHBH MOAATBIINX PO3POOOK

BuBueHHs ocoOnuBOCTEl BBEACHHS aJeMETio-
HiHy TaKoX Ha ITi3HIX eTalax eKCIIepUMEeHTy (depe3

42, 56, 70 ni06) HO3BOJUTH CKJIACTH TOBHOIIIHHY
cxemy remaromnpotekuii nmpu CIIJ] y maGopatopHHX
IypiB.

Indopmanis npo koHQJIIKT iHTepeciB

[Morenmniitanx abo SBHUX KOHQIIIKTIB iHTEpECiB,
10 TOB'A3aHi 3 MM PYKOIMCOM, HA MOMEHT ITyOTi-
Kallil He iICHY€E Ta He repea0ayaeThCes.

Jixepesia ¢piHaHCYBaHHS

PoGora BuKOHaHA B paMKaxX HayKOBO-ZOCIIIHOT
Temu «BikoBi 0c0oOIMBOCTI maTtoMopdoreHesy me-
SKMX  OpraHiB  HEHpPOEHIOKPWUHHOI,  CepleBO-
CYIMHHOI, TPaBHOI Ta NMXaJIbHOI CUCTEM MPHU LYK-
poBOMY miabeTi».
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I'pyuumun JILM., ITonoBuy FO.I. OcHOBHi acnexkTH BBeJeHHSI a/leMeTiOHiHY Ha paHHIX eTamax
eKCIIePUMEHTY NPH KOpeKUii CTPenTo30TOUMH-iHIYKOBAHOIO0 IYKPOBOIO JiadeTy 3 XapaKTepHMCTHKOIO
HASIBHOCTI Ta Tonorpagii JiniAHUX BKJIIOYeHb y MeYiHi.

PE®EPAT. AkryaasHicTb. OCHOBOO MopdoorivanX 3MiH nediHkd mnpu L[] € HakomudeHHs KUpOBUX
BKJIIOYEHb 3 HACTYITHUM DPO3BHTKOM HEAJKOTOJIbHOI JKUPOBOI XBOPOOM MEUiHKH, sIKa BEAE IO IHCYJIHOPE3H-
CTEHTHOCTI. JIaHIIor HeraTHBHUX B3a€MOOOYMOBIICHHX IPOILECIB MOXKHA YCYHYTH 3aCTOCYBaHHSIM TI'eTaTONpO-
TeKTOpHOI Tepamii. Agemetionin (I'enrpan) — mieBuit nmpu Takux 3MiHax. MeTa: BCTAHOBUTH OCHOBHI aCHEKTH
BBEJ/ICHHS aleMeTioHiHy uepe3 14 Ta 28 1i0 eKcriepuMeHTy 3 OLIIHKOIO HasBHOCTI, MOXKJIMBOI TMHAMIKH Ta TOMO-
rpadii >KUpOBHX BKIIIOYEHb Yy MEYiHI IIypiB NPU CTPENTO30TOLMHOBOMY IIYKPOBOMY Aia0eTi Ta Horo Kopekuiii.
Metomn. JJociimkeno 40 crareBo3piiux MIypiB-caMIliB, ski noaiieHi va 3 rpymu: I - 4 intakthi; I — Bkarodae 3
eKCIIepUMEHTAIbHI mArpyny mo 10 mypis, SKUM 3MOJIEIbOBaHUI CTPENTO30TOLMHOBHHN 1iader: 2A — 0e3 JiKy-
BaHHs; 2B — 3 14 nus incyniHokopekuis; 2C - 3 14 nHs xopekuisi iHCysiHOM Ta anemerioHiHom; III — 6 xoH-
Tposb. JliabeT 3MOoAenbOBaHUH CTPENTO30TOUHOM («Sigmay, CILHA). Pesyabratn. V rpym 2A uepes 14 nibd
3’SIBISFOTBCS OUQY3HI NpiOHOBaKYOJbHI JIMiIHI BKIFOYeHHs. Tomorpagivyno: iX Haiibinpime y zona intermedia
(IT) Ta peripherica (I). [IpakTiaHo BinmbHOO € zona centralis (II1). Yepes 28 ni6 B 3pi3ax mediHkH miarpyma 2A
BiJJ3HAYAETHCS 3HAYHE 301NIBIICHHS KUTBKOCTI JKUPOBHUX Kpanenb. HasBHI MacoBi qpiOHO- Ta cepeqHbOKAIiOepHi
BKITIOYEHHSI, IMOJIeKyIu 3MuBHOTO Xapaktepy B Il Ta I 30Hax. 3oHa III micTuTe ApiOHI Ta TOOIWHOKI CEpeaHBO-
kaiOepHi BrroueHHA. Yepes 28 ni6 y mewinmi miarpynu 2B BKIFOUEHh 3HAYHO MEHIIE; TOOAWHOKI APiOHOKpa-
neneHi, nepeBakHo — y 30Hi II. Uepes 28 ni6 B meuinmi mrypiB miarpynu 2C XKHUPOBHX BKIIOUEHb HMPAKTHYHO
Hemae. ITizcymok. OnTuManabHa cTapToBa 7032 aJIEMETIOHIHY TIPH KOPEKIlii JeKOMIIEHCOBAHOTO Jlia0eTy CKJia-
nmae 4 Mr/kr macu Tina Ha 100y, HepekoMeHnoBaHa — 12 wmr/kr. [ligTpumyioga — 8 MI/KT, TpH SIKUX PiBEHB
JiAHUX BKIIOYEHB Y TIEYiHINI BiIMOBiAaB HOPMI.

Kui04yoBi cJjioBa: meviHka, CTPENTO30TONMHOBUH Nia0eT, Jia0eTHIHa TenaTonaris, eKClepruMeHTaIbHe J0-
CITiJKEHHSL.

39

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



B.B. Kepeokin * DOI: https://doi.org/10.26641/1997-9665.2023.3.40-44
J.M. lusn !

1.B. Bop3enkoBa 2
I1.B. TkaueHko 2

VIIK:616-091.8

NESIKI ACOHEKTH CHIBBIJHOLUIEHHSI
1 - MOP®OJIOTTYHUX 3MIH CYJIUH CYT -
net s Xacimen . JJOBOBOI KATICYJIM, CYBXOH/IPAJIb-
auit wixnapommwii vewns- O KICTKU TA CYTJIOBOBOI'O XPSIIIA

HHUW YHIBEPCHTET»

?Komynansae nenpuoyrco-  [IPA CEPHEBO-CYJIUMHHHUX 3AXBOPIO-
pe manpueverso Xapits: g AHH X 3 YPAXKEHHAM HUKHIX KIH-

cpKoi 00macHoi pagu «O0-

JlacHa KJIiHi9HA JTiKapHs» HIBOK

XapkiB, Ykpaina

Haoiliwna: 11.09.2023
Ipuiinsma: 04.10.2023

Zherebkin V.V. D, Shiyan D.N. “=*, Borzenkova I.V. “=, Tkachenko P.V. Some aspects of the correlation of
morphological changes in the vessels of the articular capsule, subchondral bone and articular cartilage in cardiovas-
cular diseases with damage to the lower extremities.

Private Institution of Higher Education «Kharkiv International Medical University», Communal Non-Profit Enter-
prise of the Kharkiv Regional Council «Regional Clinical Hospital», Kharkiv, Ukraine.

ABSTRACT. Background. The exact pathogenetic mechanism (or mechanisms) of osteoarthritis is still unknown, despite
current advances in diagnosis, which explains the preclinical and clinical failure of a number of potential disease-modifying
pharmacological therapies. The need to increase the effectiveness of therapy for this common disease leads to further re-
search into its pathogenesis. Objective. Determination of possible pathogenetic mechanisms of osteoarthritis by studying the
relationship between vascular changes in the joint capsule and morphological changes in articular cartilage and subchondral
bone. Methods. Histological studies of the articular tissues of 30 lower limbs amputated in persons with vascular diseases of
the lower extremities without a clinical diagnosis of osteoarthritis were carried out. Results. Samples of the knee joint cap-
sule revealed signs of arteriosclerosis with obliteration of up to 90 % of the vascular lumen and manifestations of venous
thrombosis with revascularization of blood clots. At the same time, in the subchondral bone, phenomena of severe osteoporo-
sis with sclerosis and fibrous restructuring of adipose tissue were detected, and in the articular cartilage - phenomena of dys-
trophy with delamination of the surface layer. Conclusion. Pathological changes in the vessels of the joint capsule and sub-
chondral bone in the structure of cardiovascular diseases and the manifestations of dystrophic destruction of articular tissues
caused by them can be considered as the leading pathogenetic mechanism of primary OA. Further studies of the correlation
of morphological changes in articular tissues by comparing samples of different contingents of individuals are expedient.
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Beryn oprany cyrno0a, sika Bpakae BCi TKAHWHHU BCEpPEINHI
Octeoaptpo3 (OA) mae BenmuKe MONIUPEHHS, Ta HAaBKOJIO CYyryio0a, BKIIOYAIOYH Jerpauallito Cyr-
ocobmmBo, cepen oci6 moxwmiioro Biky [1]. Mopdo- J000BOTO Xpsla, TOTOBIICHHS CYOXOHApaIbHOL
norigno OA XxapakTepu3yeTbcsl SK HEIOCTaTHICTB KICTKH Ta YTBOPEHHS KHCT, YTBOPEHHSI OCTEO(ITiB,
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PI3HOTO CTYIEHS CHHOBIaJBHOTO 3alajleHHs, Jere-
Hepallio 3B'S30K, rineprpodiro cyrio0oBoi Kancyu,
3MiHA B HaBKOJHUIIHBOCYTIIOOOBMX M'i3aX, HEpBax,
Oypci Ta JOKaJbHHUX JKUPOBHUX MOAYIICYKAX, CEPe.
AKX caMe Jerpajarlis Xpsila BBa)KaeTbCs LEHTpa-
JIBHOIO O3HAaKor0. BTiM, TOYHMI IaTOreHETHYHUH
MexaHi3M (a0o MexaHi3MH) 0CTe0apTpo3y J0Ci HEBi-
JIOMHH, HE3BR)KAIOUM HA Cy4YacHi JOCATHEHHS B Jlia-
THOCTHIII, [0 TOSICHIOE JOKJIIHIYHY Ta KIIIHIYHY HE-
e(eKTUBHICT, HU3KU TNOTEHUIHHUX (apmakosoriv-
HUX Tepamid, oo MOAHQIKYIOTh 3aXBOPIOBAHHS.
[epcniekTBY MOJANBIINX JOCITIKEHb MAaTOT€HE3Y
OA s BU3HAYCHHA NUIAXIB (PapMaKoJIOTigHOTO
BIUIMBY 3a3BHYail IMOB’A3YIOThH 31 CTBOPEHHSAM pelie-
BAaHTHHX TBAapHMHHHX MOJEJNeH, B LICHTPi yBaru sSKUX
3IMIIAIOTECSA IPOLECH PEMOJCIIOBAHHS CYTII000-
Boro xpsmry [2].

[Ipote, HasBHI AaHI Ha KOPUCTH TIiIOTE3H, IO
nputamanauil OA nucOanaHCc MPOIECiB PEMOJICITIO-
BaHHs 0E3CYyIMHHOTO CYIJIO00BOTO XpSIIly € BTO-
PUHHUM TO BiIHOIIEHHIO JI0 MOPYIIEHb KPOBOOOIry
B Kamcyii Ccyrio0y Ta CyOXOHApaibHIH KICTII B
CTPYKTYpi 3arajbHUX CEpLEBO-CYIMHHUX 3aXBOPIO-
BaHb Ta, BIATIOBITHO, IO PO3BUTKY IIIEMIYHAX 3MiH B
Hux [3]. KpiM Toro, MacmraOHUMH eIiIeMioIorTid-
HUMH JOCTIUKEHHAMH BU3HAYEHUH 3B'a30K MK OA
Ta CEpLEBO-CYIMHHHMH 3aXBOPIOBAaHHSAMH, TAaKMMHU
SIK imeMigHa XBOpOOa cepIld, ceplieBa HEIOCTaT-
HICTh, MIOPYIICHHS MO3KOBOTO KPOBOOOIrYy, CYIMHHI
3aXBOPIOBAHHs Ta LyKpoBU# miaber [4]. BusHauen-
Hsl BIUIMBY CY/IMHHUX 3MiH Ta iIIEMIYHUX HOPYIIEHb
IPU CEPLEBO-CYJMHHUX 3aXBOPIOBAHHAX Ha PO3BU-
TOK TUMOBHX Ui OA MOPQONOTiYHUX 3MIH CHpHSI-
TUME BCTAHOBJICHHIO ITaTOT€HETHYHUX MEXaHi3MiB
3aXBOPIOBAHHS Ta PO3pOoOIl MiAXOIB 0 HOro more-
PemKCHHS Ta JIKyBaHHS.

Mera

BusHaueHHS MOXJIMBUX IAaTOTCHETHYHUX Me-
XaHI3MIB  OCTE€0apTpO3y MIIIXOM  JIOCIIDKEHHS
3B 513Ky CYAIMHHUX 3MiH KaIcyiu cyrioba i3 mopgo-
JIOTIYHUMH 3MiHAMH CYTIIO00BOTO XpsIla Ta cyOxo-
HApaIbHOI KicTKH. JIJis JOCATHEHHS Ii€i METH MOT-
PpiOHI MOpGOJIOTIUHI JTOCIIHKEHHS CYTJI000BUX TKa-
HUH HAa PaHHIX MOKIIHIYHUX CTamifX MOpP(OreHe3y
OA y naui€eHTiB 13 TSDKKUMH CEpPLEBO-CYIUHHUMHU
3aXBOPIOBAaHHSIMHU.

Marepianu Ta MeToan

[TpoBenenuii 30BHINIHIA OTMISA KOJIHHUX CYT-
71006iB, MaKpOCKOIIIYHA OIliHKa CHHOBIaJIbHOI 000I10-
HKHU Ta CyriI000BHX MOBEPXOHb, a TAKOXX MIKPOCKO-
MYHI JOCTIDKeHHS CYriIo00BUX TKaHWH 30 HIDKHIX
KIHI[IBOK aMIIyTOBaHMX Y 0Ci0 i3 CyAMHHUMH 3aXBO-
proBaHHsIMH (0OJITEpYIOUYHI aTepockiepo3, riabe-
THUYHA QHTIONATIs Cy[UH HIKHIX KiHI[IBOK) 0Oe3 KJIi-
HiuHoro giarHo3y OA.

3abip marepiany NMpOBOJMBCS 3 JIUISTHOK CHHO-
BiaJIbHOT OOOJIOHKH, MPUIIETIIUX JIO0 CYTJI000BHX I10-
BEpPXOHb Ta 3 CYIJIO0OBHX ITOBEPXOHb HAIKOJIIHHUKA
Ta MUIIEIKIB BEIUKOTOMIUIKOBOT KICTKH.

3pa3kamu Ui JOCIIJUKEHHS OyIu:

- (parMeHTH CyIJIIOOOBHX IOBEPXOHb HAJIKO-
JHHAKA, MEAiaJbHOTO Ta JAaTEePaJIbHOTO MHIICIIKIB
BEITMKOTOMIIKOBOT KicTKH po3mipom 10 x 10 x 5 Mm.
3pasku dikcysanucsa B 10 % ne#TpatsHOMY (opma-
JTiHi, nexanpaudikoBadi B 5 % po3drHi a30THOI KHUC-
JIOTH, a TOTIM TiAAaHi TiCTOJOTIYHIA TPOBOAII B
€TaHOJIi, MICIS YOro TOTYBAJHCS IMOCTIJIOBHI mapa-
(1HOBI CeKIIiT TOBIIMHOIO 5 MKM.

- (parMeHTH CHHOBIANTBHOI OOOJIOHKH B3STi IO
TIepUMETPy Cyriio0OBUX MOBEPXOHBb po3mipoM 10 x
10 x 5 mm. 3pasku ¢ikcyBanucs B 10 % HelTpaib-
HOMY (opMaliHi, a TMOTIM MiANaHI TiCTOJOTIYHIN
MIPOBOJII B €TAHOJI, IMICIs YOTO TOTYBAIHCS MOCIHIi-
JIOBHI TlapagiHOBi CEKIIii TOBIIHHOIO 5 MKM.

IIpemapatn  ¢apOyBanuce  TeMaTOKCHIIiH-
€O3UHOM.

T'icromoriune mMOCTiMKEHHS TPOBOAWIOCS Ha
CTaHIapTHOMY CBiTIIOTMOJIBHOMY Mikpockori Carl
Zeiss Primo Star mpu 36insienni x 100 (okymsp x
10, ninza x 10), MikpodoTo3iioMKa MpoBOAMIACS 3a
nornomororo ¢oroamapaty Canon PowerShot A640 3
amanrtepom Soligor Adapter Tube for Canon
AB610/A620 52 mm Tele. B ricTonoriunux npenapa-
TaxX OIliIHIOBaJlach OyJOBa apTepi Ta BEH KaICYJH
cyrnoOy, Cyrimo0OBOTO XpANly Ta CyOXOHIPaIbHOI
KICTKH 32 CTaHIapTHUMH METOANKAaMH [5 - 7].

Pe3ysabTaTH Ta iX 00roBOpeHH

IIpu 30BHIIHEOMY OTJIAAI KOJIHHUX CYTJIO0iB
Ta MaKpOCKOIIYHIA OLIHII CYTrI000BHX MOBEPXOHB
Ta CHHOBIaJbHOI OOOJIOHKH MATOJOTIYHI 3MIiHH B
yciX 3pa3Kax BiJICYTHI.

[Tpn MiKpOCKONIYHOMY JIOCHI/PKEHH] Karcyiu
KOJIIHHOTO cyriio0y BHSBJICHI SIBHINA apTepiocKiie-
po3y 3 obmitepauieto 1o 90 % mpocBity aprepii,
apTepioNoCcKIepo3 Ta BEHO3HOTO TpoMOO3y 3 peBac-
KyJstpizartiero TpoM6iB (puc. 1-3).

Puc. 1. ApTtepiocknepos B kancyni cyrnoba 3 4acTko-
BO 0bniTepauieto, aptepionocknepos. [emaToKkcuniH-
€e03uH. x120.

41

MORPHOLOGIA « 2023 « Tom 17 * Ne 3


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7464998/#B14-biology-09-00194
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7464998/#B14-biology-09-00194

Puc. 2. ApTtepiocknepos B kancyni cyrnoba 3 maixe Puc. 5. Tskknin cybxoHapanbHuiA ocTeonopos 3 ib-
noBHoO obniTepadieto. MemaTokcuniH-eo3nH. x120. pPO30M KICTKOBOMO3KOBOrO NpOCTOpY. emMaToKCumniH-e03uH.
x300.

TIpu MIKPOCKOMIYHOMY JOCHIKCHHI CYTi000-
BOTO XpSIy BHSIBICHI HOro CyTTEBI AMCTpOdiuHi
3MiHH i3 po3inapyBaHHsM (puc. 6).

Puc. 3. BeHosHuii Tpomb0o3 3 peBackynsipisauicto B
kancyni cyrnoby. lematokcuniH-eo3uH. x300.

ITpu MIKpOCKOMIYHOMY JIOCIIJKEHHI 3pa3KiB
CyOXOH/IpaJIbHOI KICTKM BHSBJICHI SIBUIIA BHpa)Ke-
HOT0O CYOXOHPAJILHOTO OCTEONOPO3y B MOEAHAHHI i3
CKJIepo3oM Ta (pidpo3oM KiCTKOBOMO3KOBOTO IIPOC-

Puc. 6. Po3wapyBaHHs Ta AUCTPOiYHI 3MiHW cyrro-
Topy (puc. 4-5). GOBOrO XpsiLLly. FeMaTOKCUIIH-e03MH. x120.

e e T - ¢ | Cepen JOCHiDKYBaHMX 3paskiB He OyIlo KOJ-
T . A \ ; HOTO, B SIKOMY 3MiHH B CyrJIoOOBOMY XPsIIly BiJ[3Ha-
YaJIMCh MPH IHTAKTHUX CYAMHAX KalCyJjH cyriooda Ta
IHTaKTHIH CyOXOHIpabHIl KiCTII.
CyOxOoHApaEHUHN CKJIEpO3 Ta KHCTOBHIHA Tie-
pebynoBa emii3iB BiTHOCATBCS IO THIIOBHX 3MiH Ha
npocyHyTux cramgisx OA, mo, 3a3Buyai, MOsICHIO-
€TBCSl PEaKIi€l0 CyOXOHAPaIbHOI KICTKH Ha pyHHY-
BaHHS CYIJI000BOTO XpsINla i OTOJICHHS CYTJIOO0BUX
MMOBEPXOHb, TaK CaMo, SIK 1 3arajibHi MPOIECH C CH-
HOBIaJIBbHIM OOOJIOHII TPaAUIIIHHO PO3MIISAAIOTHCS
SIK peakiliss Ha TOJAPa3HEHHs MPOAYKTaMH Jerpasa-
uist cyriaoboBoro xpsima. BTiM, sik mokasye naHe

Puc. 4. Taxkuii cy6xoHApanbHUA 0CTEoNopo3 - oau-

HMYHa KicTKoBa Oarnka cepef CKNepo30BaHOrO KiCTKOBOro . . .
MO3ky. FeMaToKcUiH-e0anH. X120, JOCITIDKSHHS, 3MIHHM B KaIlCyJi Cyrioda Ta cyOXoH-

JpaNIbHIN KicTIi OUIBII TSDKKI, HDK B CYrJIO0OBOMY
XpSIi, OI0 MOXHA MOSICHUTH THM, IO BOHH IOYH-
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HAIOTHCS PaHillle, HiXK PYHHYBaHHS XPSIIIA.

OA TpuBanmuii 4ac po3TisAaBcs SK MPOSB Tie-
peaYacHOTo 3HOIICHHS CYTJIO0iB BHACTIIOK (YHKITi-
OHAJIBPHOTO TEPEBAHTAXEHHS Ta il HECTPHATINBUX
(hakTOpiB 30BHIMIHROTO cepenoBHIIa. Taka CUTyaIis
Ma€e Miclle IPH PO3BUTKY NMOCTTPaBMATHIHOTO, JIHC-
miactuuHoro OA, BTopuHHOro OA mpu MNEBHHUX
MOPYIIEHHS X OOMiHYy pPEYOBHH (OXpOHO3, aMmiyoi-
J103), IO CYMPOBO/UKYETHCS BIAKIAJACHHSIM B CYIIIO-
0OBHMX TKaHWHAX MPOJYKTIB MATOJIOTIYHOTO MeTabo-
ni3My, BTopuHHOro OA mOB’SI3aHOTO 3 IEBHUMH
BUIAMH TpodeciiiHol Ta CHOPTUBHOI iSUIBHOCTI.
Arne ¢yHKIIIOHATFHE HABAaHTAXKSHHS caMme 1o co0i He
MOSACHIOE PO3BUTOK mHepBUHHOTO OA B iHTaKTHHX
cyriobax

3 ormsaay Ha Bimomi MopdooriyHi XapakTepuc-
Tk OA BHSBIICHI B CYTII000BHX TKaHHHAX IATOJIO-
Ti4HI 3MiHH MOKHa PO3TJLIIATH SK HOTO paHHIO II0-
KIIIHIYHY CTanito. BoueBuap, 1m0 3MiHH CyOXOHIIpa-
JBHOI KICTKM Ta CYrJo00BOTO Xpsilia € IpOsSBaMU
quctpodivHoi necTpykuii.

MosKkHa TPHUITYCTUTH, IO CEPLEBO-CYJHHHI 3a-
XBOPIOBaHHS 3 TSDKKUMHM TTOPYLICHHSIMH KPOBOOOIry
B CyIWHAX HIKHIX KIHIIIBOK CYIIPOBOIKYIOTHCS
TaKOX YpaKEHHAM CYAWH Karcynu cyrioda Ta

CyOXOHIpambHOI KICTKH, IO BWKJIMKAE BTOPWHHI
iImeMidHi 3MiHU B IIMX CTPYKTypax. B cBoro uepry,
TOPYIICHHS TPOQiKH KaICysn Cyriiody Ta CyOXoH-
panbHOI KiCTKH MPHU3BOANTH 10 MOPYIICHHS IPOIE-
CiB pEeMOJEINOBaHHs CYTII000BOTO XSy, SKUH HE
MAalouH BIACHUX CYAWMH XapuyeThCs 3a PaxyHOK CH-
HOBIi Ta CyOXOHIpPANBHOI KICTKH, 110 MIKPOCKOIIiY-
HO TPOSIBIIETBCS Y BUIIIAII HOTO qucTpodii Ta pos-
LIapyBaHHS.

Hincymox

[Maronoriyni 3MiHM CyIUH KalCyJH cyriaoda ta
CYyOXOHIPanbHOI KICTKH B CTPYKTYpi CEpIEBO-
CYAWHHHX 3aXBOPIOBaHb Ta 3yMOBJIEHI HUMH NPOSBU
IUCcTpodigHOT AECTPYKIIl CYrTOO00BHX TKaHHH MO-
JKHAa PpO3TJLLAAaTH SK TPOBIMHUN NAaTOTEHETHIHHN
MexaHi3M nepBuHHOTO OA.

IlepcneKTHBH NOAATBIINX PO3POOOK

JlowiapHI TOMAbIIl JOCTIIKCHHS CIIBBIIHO-
mICHHS MOP(OJIOTIYHUX 3MIiH CYIJIOOOBHX TKaHHWH
LUISIXOM CITIBCTABJIEHHS 3pa3KiB Pi3HUX KOHTHHIEH-
TiB 0ci0.

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sBHUX KOHQJIIKTIB iHTEpECIB,
10 TOB'sA3aHi 3 UM PYKOIHUCOM, HA MOMEHT ITyOTi-
Kallii He iCHy€ Ta He rmepen0a4aeThCs.
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Kepeokin B.B., lllusin JI.M., bop3enkoBa 1.B., Tkauenko IL.B. [lesiki acnekTu cniBBiZHOLIEHHS
Mop¢o10riYHuX 3MiH CYAUH CYIJ1000BOI KancyJHu, CyOXOHAPAJbLHOI KiCTKH Ta CYrJ1000BOr0 Xpsilia Nnpu
cepueBO-CyAUHHUX 3aXBOPHOBAHHAX 3 YPaKeHHSIM HMKHIX KiHUiBOK.

PE®EPAT. AktryanbHicTs. TOYHHI MaTOreHETHYHUIA MeXaHi3M (200 MeXaHi3MH) OCTe0apTpo3y J0Ci He-
BiJIOMUI1, HE3BAXKAOUH HA CYYacHi JOCATHEHHS B JIarHOCTHIII, 110 TOSICHIOE JOKJIIHIYHY Ta KJIiHIYHY Hee(eKTH-
BHICTh HU3KHU MOTEHIIHHUX (DapMaKoIOTIYHUX Teparii, mo MoaudikyroTs 3axBoproBaHHs. Ilorpeba B miaBH-
IIeHH] e(eKTUBHOCTI Tepallii FOTO MOIIHUPEHOT0 3aXBOPIOBAHHS 3yMOBITIOE TIOAAJIBINI JOCTIHKEHHS HOTo maTo-
reae3y. Mera. Bu3zHaueHHS MOXIMBUX MaTOTCHETHYHMX MEXaHI3MIB OCTE€0apTpO3y MUIAXOM JOCHIKEHHS
3B’SI3KYy CyJIMHHUX 3MiH Karcyu cyrioda i3 MopQoJoTriYHIMH 3MiHAMU CYTJIO00BOTO XpsIia Ta CyOXOHApaIbHOL
kicTku. Metoau. [IpoBeneHi TicTONOTIUHI TOCTIHKEHHS CYTJI000BHUX TKaHUH 30 HUXKHIX KiHI[IBOK aMITyTOBaHUX
y 0ci0 i3 CyTMHHUMH 3aXBOPIOBAaHHSAMH HW)KHIX KiHIIIBOK O€3 KIIIHIYHOTO AiarHo3y ocTeoapTposy. PesyasTaTn.
B 3paskax Karcynu KOJiHHOTO cyryio0y BUSIBJICHI O3HAKH apTepiockieposy 3 obuitepauiero 10 90 % mpocity

43

MORPHOLOGIA « 2023 « Tom 17 * Ne 3


https://pubmed.ncbi.nlm.nih.gov/31753902/
https://pubmed.ncbi.nlm.nih.gov/31753902/
https://pubmed.ncbi.nlm.nih.gov/31753902/
https://sciprofiles.com/profile/1520812
https://sciprofiles.com/profile/1146265
https://sciprofiles.com/profile/author/alRpSGRyTW83U1JaMkw3M0N0blVkZz09
https://sciprofiles.com/profile/1207140
https://sciprofiles.com/profile/1144507
https://sciprofiles.com/profile/1143867
https://sciprofiles.com/profile/1143134
https://sciprofiles.com/profile/1143134
https://doi.org/10.3390/biology9080194
https://doi.org/10.26641/1997-9665.2021.3.84-88
https://doi.org/10.26641/1997-9665.2021.3.84-88
javascript:;
javascript:;

CYIIMH Ta TPOSIBU BEHO3HOTO TPOMOO3y 3 SBHIIAMHU peBacKyispizaiii TpoMOiB. [lpu oMy B CyOXOHApaIbHIM
KICTIII BUSIBJICHI SIBHINA 3 TSHPKKOTO OCTEOIOPO3Y 13 CKIepo30M Ta Gidpo3HOI0 epedynoBOI0 )KUPOBOi TKAHWHH, a
B CyrJI000BOMY XpsIli — sBUIIA AUCTPo(ii i3 po3BOSOKHEHHSM ToBepxHeBoro mapy. Ilixcymoxk. Ilaronoriani
3MIHHA CYIOWH KalCyJlH Cyriioba Ta CyOXOHIpaJbHOI KICTKH B CTPYKTYpPi CEpLEBO-CYAWHHHUX 3aXBOPIOBAHb Ta
3YMOBIICHI HUMH TIPOSIBA AUCTPOGIIHOT NECTPYKIii CYrI000BUX TKAHHH MOYKHA PO3TIIANATH SIK IPOBIAHAHN mMaTo-
reHeTHIHUN MexaHi3M nepBUHHOTO OA. IlepcmeKTHBM MOJAJBIIMX PO3pPodOK. J[oUinbHI Mmomambmm Ioci-
JUKEHHS CITIBBIJHOIIEHHS MOP(OJIOTIYHUX 3MIiH CyrJIOOOBHX TKaHWH LUIIXOM CITIBCTAaBJICHHS 3pa3KiB Pi3HUX
KOHTHHI'€HTIB 0Ci0.

KarouoBi ciioBa: octeoapTpos, cepleBo-CyANHHI 3aXBOPIOBAHHS, YPAXKECHHS HWKHIX KIHLIBOK, CYJJMHU Ka-
TNICYJIU cyriio0a, CyOXOHIpaibHa KicTKa, CYTJI000BHH XPSIILI.
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ABSTRACT. Background. In connection with the current realities in Ukraine, combat surgical trauma became one of the
most urgent problems of 2014 and increased many times. Injuries of the spine and spinal cord in the general structure of
combat surgical trauma do not exceed 2%, but are accompanied by high mortality (from 19.1 to 52.9%) and permanent loss
of working capacity in most cases of injuries. The purpose of our scientific work was to investigate the dynamics of micro-
scopic changes that occur in the lumbar spinal cord during shock wave exposure using immunohistological research methods.
Results. At the microscopic level, after exposure to a shock wave for 7 days, an increase in the size of neurons and interstitial
space was found, which indicated the effects of the shock wave, which were more clearly accompanied by patency, hypere-
mia of vessels and swelling of their endothelium, which immunohistochemically confirmed more accumulation of the marker
of endothelial NO-synthase in the first experimental group and a decrease in the accumulation of HIF-1a, a hypoxia marker,
in this experimental group, but an increase in the eNos marker in this group compared to the second and third groups, due to
the activation of adaptive processes of the microcirculatory bed and the cell energy supply apparatus that occur in neurocytes
after the action of the shock wave after 14 days. Conclusion. Thus, the impact of the shock wave has more morphological
vascular ulcerative consequences in the acute and early periods, which have a slow but reversible nature of manifestations on
the structural elements of the nervous tissue of the spinal cord, but in the late period, as a result of clearly hypoxic processes,
these consequences have a more destructively progressive nature , which confirmed at the microscopic level the expression of
HIF-1a - a marker of hypoxia in the third experimental group.

Key words: spinal cord, lumbar spinal cord, immunohistochemistry, neurocyte, spinal node, neuroglia, barotrauma, blast
injury.
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Introduction
Due to the current realities in Ukraine, combat

high mortality (from 19.1 to 52.9%) and permanent
disability in most cases of injury [1,2] . The main

surgical trauma has become one of the most pressing
problems in 2014 and has increased in relevance
many times over. Injuries to the spine and spinal
cord in the overall structure of combat surgical
trauma do not exceed 2% but are accompanied by

cause of most deaths is the severity of the injuries
[3]. Up to 25% of fatal complications occur immedi-
ately after the injury, and more than a third of vic-
tims with spinal cord injuries die before admission
to the clinic, but those who are hospitalised account
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for 2-3% of all patients admitted to neurosurgical
departments. In 40-60% of patients with spinal cord
injury, there are injuries to other organs and tissues
and, in general, damage to the musculoskeletal sys-
tem [4,5]. However, closed blast-induced traumatic
injuries of other internal organs are difficult to diag-
nose at the stages of the diagnostic process [6,7].
Delayed detection of explosion-induced spinal cord
injury, accompanied by ruptures of neurovascular
bundles, spinal cord membranes and damage to in-
ternal organs, such as the intestines, leads to severe
consequences, namely peritonitis, intra-abdominal
bleeding, as a result of traumatic perforations and
ruptures of intracranial vessels [8,13]. This is espe-
cially true of low-intensity explosions when a person
does not pay attention to it and does not seek medi-
cal attention or does not have the opportunity to do
so [9]. Various diagnostic algorithms are used to
recognise spinal cord injuries using ultrasound, X-
ray tomography and magnetic resonance therapy, as
well as special medical equipment (diagnostic lapa-
roscopy). However, this list, in the absence of a
pathomorphological picture, does not allow the de-
tection of spinal cord injuries that form at the ultra-,
cellular and tissue levels. In recent years, various
immune markers of pathological processes have
been actively introduced into the diagnostic pro-
gramme [14]. Therefore, there is a need for an in-
depth study of spinal cord injury, its possible com-
plications, as well as the impact of the shock wave
and the adaptive mechanisms of the nervous system
under such conditions at the cellular level [10].
However, it should be remembered that the morpho-
logical substrate of the injury is not only the spine,
but also the spinal cord, its membranes and roots. A
similar analogy for traumatic brain injury (TBI)
would look like a fracture of the skull bones compli-
cated by brain damage [11]. But, given the terminol-
ogy and rules for formulating a diagnosis, this ap-
proach is not entirely correct. Reducing mortality
and complications in victims of shock wave expo-
sure largely depends on timely diagnosis of injuries
and skilled actions of medical personnel at the pre-
hospital and early hospital stages [12]. Experimental
models, combined with clinical and morphological
studies, allow us to assess the adaptive capabilities
of the spinal cord and the neurotrophic and neuro-
protective effects of the nervous system after spinal
cord injury. These data may provide important per-
spectives for the treatment of patients not only with
spinal cord injuries but also with neurological dis-
eases, including post-traumatic diseases, in the
mechanism of development in which neuroglia cells
are involved [15].

The objective

To establish the dynamics of microscopic
changes in the lumbar spinal cord under conditions
of shock wave exposure using immunohistological
methods of research.

Material and methods
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The study involved 111 white outbred mature
rats weighing 180-200 g. During the entire period of
preparation for the experiment and its conduct, the
rats were kept in the vivarium of Dnipro State Medi-
cal University, at a temperature of 20-25 C, a humid-
ity of at least 50%, in a well-ventilated room and
day/night light, in standard plastic cages with no
more than five individuals in each with a standard
diet: the daily requirement of an adult animal is on
average 30-32 g (25 g of sour cream feed, 5-7 g of
vegetables. All rats involved in the experiment were
healthy and active. The experimental animals were
divided into 4 groups of 30 animals each in three
experimental groups, which accounted for 21.0%,
and 21 animals in the control group. Rats in the con-
trol group were put under thiopental anaesthesia and
fixed. The experimental group consisted of rats that
underwent modelling of spinal cord barotrauma un-
der thiopental anaesthesia (patent Pat. 146858
Ukraine, IPC G09B23/28). The rats were subjected
to shockwave exposure to the lumbar spinal cord
and were divided into 3 experimental groups and a
control group, which were withdrawn from the ex-
periment in the first two hours, 7 and 14 days after
receiving spinal barotrauma. The experiment was
performed by the rules for experimental animals, in
compliance with the principles of humanity outlined
in the European Community Directives and the Hel-
sinki Declaration. After withdrawal from the exper-
iment, pathological, immunohistochemical and mor-
phometric studies of the rat spinal cord were per-
formed. The expression of the hypoxia marker HIF-
la and endothelial dysfunction eNos was studied.
Immunohistochemical studies were performed to
determine the modification of individual receptors of
structural components of the rat spinal cord wall to
detect endothelial dysfunction antigen with a specif-
ic marker (eNOS) and hypoxia antigen (HIF, with
specific markers (HIF - hypoxia-inducible factor)
HIF-1a after exposure to spinal barotrauma in the
acute, early and late periods, with the aim of possi-
ble regulation of adaptive processes, which provides
new opportunities to correct and help the possible
reparative process after spinal cord injury.

Results

In our experiment, we studied macroscopic and
microscopic changes after exposure to a shock wave
after 2 hours, 7 days, and 14 days. Compared to the
phases that were identified earlier, it can be under-
stood that the period of exposure, after which we
conducted the morphological study, does not reach
the chronic phase. However, the changes we ob-
served in the acute and partially subacute phases, in
which macroscopic and microscopic damage to the
structures of the nervous system occurs, are more
clearly indicated. This is a direct result of the trau-
ma, which is very aggressive, especially in the first
hours and the first week after the impact, character-
ised by a clear localisation of the focus, limited to
the area of the shock wave. However, it should be
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noted and understood that macroscopic and micro-
scopic changes are morphologically different in dif-
ferent periods of exposure after barotrauma. Thus,
microscopically, in the acute period of spinal cord
injury, two hours later, pronounced edema, vascular
fullness and intracerebral haemorrhage were noted,
partially with rupture of small vessels, but with clear
localisation. However, seven days later, external
signs of edema were present, but practically invisi-
ble, they were less localised and more widespread
over the area of the lesion. There was compression
and haemorrhage at the site of injury in the lumbar
spinal cord, which decreased and was practically not
noticeable after fourteen days after exposure. Micro-
scopically, grey matter contains: neuronal bodies,
neuroglia and myelin-free nerve fibres, while white
matter contains most myelin fibres, a small number
of myelin fibres and neuroglia. Functionally, the
nervous system's divisions form nerve centres of the
nuclear type, which are accumulations of neuronal
bodies around which white matter is located to con-
trol individual functions. But in the first two hours
after exposure to barotrauma, microscopically, the

injuries were the most severe with damage to struc-
tural elements. In particular, it was with the rupture
of small vessels and capillaries, especially in the
grey matter of the lumbar spinal cord, where there
are many capillaries. This was followed by haemor-
rhages, which was confirmed by the expression of
markers of vascular dysfunction - endothelial NO
synthase, which accumulated more in the nervous
tissue of the spinal cord in the acute period, in the
first experimental group, but more localised (Fig. 1).
The expression of eNos in the cells of the lumbar
spinal cord is detected in the early stages after expo-
sure to shock wave action; during this period, it is
most active and is one of the main local vasodilators.
NO synthase is involved in the synthesis of NO by
the endothelium and regulates vascular tone, blood
pressure and blood flow. During the immunohisto-
chemical study, a positive reaction with antibodies
was detected in the endothelial lining of the vessels
of the haemo microcirculatory system, especially
capillaries, which ensures the maintenance of low
vascular resistance.

Fig. 1. Spinal cord with expression of e-Nos (endothelial dysfunction) marker. H&E staining. x200. A - control group, B -
acute period, C - 7 days after shock wave exposure, D - 14 days after shock wave exposure.

In the second experimental group, after seven
days of exposure to barotrauma, histological find-
ings revealed an effect directly on the vascular endo-
thelium with perivascular edema, accompanied by
erythrocyte leakage into the tissue and local cessa-
tion of flow in the microcirculatory bed, mainly in
capillaries, postcapillaries and venules. However,
this was accompanied by an inflammatory process,
and thus, additionally, an increase in the size and
number of neurons with degenerative changes, more
saturated transparent nuclei, and cytoplasmic vacuo-
lation was observed, indicating the effects of the
shock wave, which are more widespread. Because of
this, the accumulation of the hypoxia marker HIF-1a
increased in the second and even more in the third
experimental group, due to the progression and
sharp increase in destructive and necrotic processes
and, as a result, hypoxic processes, which was con-
firmed by the expression of the hypoxia marker HIF-

la (Fig. 2 - A, B, C).

On the contrary, in the second experimental
group, after seven days of exposure to barotrauma, it
can be said that there was no more guantitative ac-
cumulation of endothelial NO-synthase, but the ex-
pression was more sparse, indicating a decrease in
vascular disorders during this period. In the third
experimental group, after exposure to the shock
wave fourteen days later, a sharp decrease in the
accumulation of endothelial NO-synthase was ob-
served due to the disappearance or sharp reduction
of vascular disorders (Fig. 3 - A, B, C).

Thus, the impact of a shock wave in the first
two hours after barotrauma primarily causes severe
disorders of the hemaocirculatory system, which was
confirmed by the expression of the e-Nos marker,
but it should be noted that these changes have a slow
but reversible effect on the structural elements of the
nervous tissue of the spinal cord. However, on the

47

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



contrary, in the later period, after exposure to ba-
rotrauma on the lumbar spinal cord, due to progres-
sive, destructive-necrotic, partially irreversible pro-
cesses, hypoxic-traumatic effects are more ulcera-
tive, which is characterised by a significant progres-
sive accumulation of the hypoxia marker HIF-1a
after 14 days of shock wave exposure (Fig. 4 - A, B,
C). In our study, we analysed the accumulation of
markers of endothelial dysfunction and hypoxia in
the spinal nodes of rats with a well-developed con-

nective tissue stroma after 2 hours, 7 and 14 days
after shock wave exposure. However, first of all, the
structure of neurocytes in the spinal node was ana-
lysed histologically. Thus, neurocyte perikaryons,
most of which are rounded, have different sizes and
are divided into small, medium and large. It should
be noted that their main accumulation is located
along the connective tissue and capsule, where they
are arranged in groups, but there are also single loca-
tions of nerve cells (Fig. 5 - A, B).

Fig. 2. Spinal cord with expression of HIF-1a marker (hypoxia). H&E staining. x200. A - acute period, B - 7 days after
shock wave exposure, C - 14 days after shock wave exposure. Arrows indicate neurocytes.

Fig. 3. Spinal cord with expression of e-Nos (endothelial dysfunction) marker. Arrows indicate the highest accumulation of
the marker. x200. A - acute period, B - 7 days after shock wave exposure, C - 14 days after shock wave exposure.

Sm—
S —
I

Fig. 4. Spinal cord wall marker HIF-1a (hypoxia). H&E staining. x200. A - acute period, B - 7 days after shock wave expo-
sure, C - 14 days after shock wave exposure. Arrows indicate neurocytes.
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Fig. 5. Chromatophilic substance in neurocytes of the spinal cord. H&E staining. x400. 1 - perikaryon, 2 - dendrites, 3 -
axon, 4 - neurocyte nucleus, 5 - chromatophilic substance, 6 - gliocyte nuclei.

Further, they are visualised and the processes,
especially the dendrites, are very clearly distin-
guished, with the nucleus and nucleoli located away
from the centre. The rounded nucleus of the cell
appears light, and the nucleus is brightly coloured.

The cytoplasm has a blue tint, and the Golgi appa-
ratus is clearly visible around the nucleus. In nerve
cells, it forms a basket covering the entire nucleus
(Fig. 6 - A, B).

Fig. 6. Microscopic structure of the rat spinal node: 1 - neurocytes; 2 - neurocyte nucleus and nucleolus; 3 - neuroglial
cells. The lamellar Golgi complex in neurocytes of the spinal ganglion is indicated by an arrow. Hematoxylin and eosin staining,

A - x4; H&E - x10, B - magnified Fig. 6 A, x40.

In the cytoplasm of the nerve cell body and
dendrites, the chromatophilic substance is evenly
distributed in the form of grains or lumps, which are
stained basophilic. Small blue neuroglia nuclei are
observed between the nerve cells, but there is no
granularity in the axon and axonal tubercle (Fig. 7).

Conclusion

Thus, using immunohistochemical methods of
studying the lumbar spinal cord, we found minimal
expression of endothelial NO synthase in the third
group, in the late period after 14 days of shock wave
exposure. The obtained results indicate a decrease in
the processes of endothelial dysfunction in the late
period, which progress in the first two hours after
exposure when they are more localised. On the con-
trary, the greatest increase in the expression of the
hypoxia marker HIF-1a in the third group compared
to the second and first groups indicates a deeper hy-
poxic damage in the late period. In addition, hypoxia

has a vasoconstrictor effect, which can cause com-
plications. These changes indicate dysfunction and
imbalance between vasodilator and vasoconstrictor
mechanisms, with an increase in vasoconstrictor
effects. In particular, there is a violation of tissue
antioxidant mechanisms. Increased expression of
(HIF-1a) indicates hypoxia, which can lead to vas-
cular dysfunction in the future. In general, we stud-
ied and analysed the accumulation of markers of
general pathology. This made it possible to establish
the main mechanisms of delayed effects of shock
wave exposure and their prediction.

At the microscopic level, after exposure to the
shock wave for 7 days, an increase in the size of
neurons and interstitial space was detected, which
indicated the effects of the shock wave. They were
clearly accompanied by pastiness, hyperaemia of the
vessels and edema of their endothelium, which was
immunohistochemically confirmed by a greater ac-
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cumulation of the endothelial NO synthase marker in
the first experimental group and a decrease in the
accumulation of HIF-1a, a marker of hypoxia in this

experimental group, but an increase in the eNos
marker in this group compared to the second and
third groups.

Fig. 7. Microscopic structure of the rat spinal node. Hematoxylin and eosin stain, x400. 1 - neurocytes; 2 - neurocyte nu-
cleus and nucleolus; 3 - neuroglial cells. The arrow indicates neurocytes.

This was due to the activation of adaptive pro-
cesses of the microcirculatory bed and the cellular
energy supply apparatus that occur in neurocytes
after exposure to a shock wave for 14 days. Thus,
the impact of a shock wave has more morphological
vascular ulcerative effects in the acute and early
periods, which have a slow but reversible effect on
the structural elements of the nervous tissue of the
spinal cord. However, in the late period, due to dis-
tinctly hypoxic processes, these effects are more
destructively progressive, which was confirmed at
the microscopic level by the expression of HIF-1a, a
marker of hypoxia in the third experimental group.

Prospects for further research

It is planned to investigate morphometric
changes in the spinal cord under conditions of ba-
rotrauma at the early and late stages of exposure.
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Kurosa LI.B., Komapuuii B.B., A6ayn-Orun JI.B., Ko3noscbka I'.O., lemuenko O.M. Iunamika imy-
HOTiCTOXiMIYHHX 3MiH NONIEPEKOBOr0 Bil/lily CHUHHOIO MO3KY 32 YMOB YIAPHO-XBUJILOBOI'0 BILJIMBY.

PE®EPAT. AxtyanbHicTb. Y 3B 53Ky 3 HUHIIIHIMH peanisMu B YKpaiHi, 00iioBa XipypridHa TpaBMa cra-
Ja ofHi€r0 3 HalakTyalpHIMMX mpobdiem 2014 poky Ta 3pocna B pasu. [lopaHeHHS XpeOTa i CHHHHOTO MO3KY B
3arajbHIl CTPYKTypi 00HOBOI XipypridyHoi TpaBMH He MEpPEeBHINYIOTH 2%, ajie CyNpOBOKYIOTHCS BHCOKOIO Jie-
tanpHIicTIO (Big 19,1 10 52,9%) i CTiliKOI0 BTpaTOXO Mpale3JaTHOCTI B OIBIIOCTI BUITAAKIB TIOpaHeHb. MeTo1o
Halloi HayKoBol1 poOOTH CTaJIO TOCITIJUTH AMHAMIKY MIKPOCKOIIYHUX 3MiH, 5IKi BiIOYBalOTHCS y TIONIEPEKOBOMY
BIZTUTI CIMHHOTO MO3KY TP YAApHO - XBUJILOBOMY BILIHBI 32 JIOIOMOTOI IMMYHOTICTOJIOTIYHUX METOJIB J0C-
mimkeHHs. PesynsraTu. Ha MikpockoniyHOMY piBHI micis il yaapHOT XBHJI 3 TEPMiHOM BILIMBY 7-MH i0 Oyiio
BUSIBJICHO 301JbLICHHS PO3MIpIB HEHPOHIB, IHTEPCTHUILIATBHOIO POCTOPY, IO CBIAYMIIO PO HACIHIAKH BIUIUBY
yIapHOT XBWIIi, SIKi OLIBII BUPA3HO CYNPOBOXKYBAIMCS MACTO3HICTIO, TiepeMiero CyauH 1 Habpsik iX eHjoTeltito,
1110 IMMYHOTICTOXIMIYHO MiATBEPAXKYBAJIO OBl HAKOMUYEHHs Mapkepy eHnoreniansHoi NO-cuHTa3u y neproi
eKCIIepUMEHTANBHOI TpyTi 1 3MeHmIeHHs HakonndeHHs HIF-1a mapkepy rimoxcii y maHOi ekcriepuMeHTaIbHOT
TpYII, aje MiABHIOICHHS Y Uil rpymi Mapkepy €NOS y 3piBHSIHHI 3 JPYTOI0 Ta TPEThOi TPYIOI0, BHACTIIOK aKTH-
Ballii aganTHBHUX MPOIECIB MIKPOUMPKYJISTOPHOTO pyciia Ta amapary eHepro3ade3ledyeHHs KIITHH, 10 BHHH-
KaloTh B HeHpommTax micis nii ynapHoi xBwii uepe3 14-tp ni6. Iimcymox. Brmme ynapHOi XBMITi OiTbIn Mae
MOp(OJIOTIUHI CyAHHHI BUPa3KOBI HACIIKU B TOCTPHI Ta paHHIH MMepioaH, sKi MarOTh NOBUTHHHMA, aJie 3BOPOTHIH
XapakTep MposBiB Ha CTPYKTYPHI €JIEMEHTH HEPBOBOI TKAHWHU CIIMHHOTO MO3KY, ajle y Mi3HbOMY Hepiofi, BHa-
CJIIIOK BHPA3HO TMOKCHYHUX MPOLECIB, Ii HACTIIKH MAlOTh OUIBII JECTPYKTUBHO MPOTPECYIOUYHIA XapaKTep, 110
1 mITBEp/INIIO HA MIKPOCKOIIYHOMY piBHI ekcripecito HIF-1a - Mapkepy rifnokcii y TpeTboi ekcriepuMeHTaIbHOT
IpyIH.

KoarouoBi cioBa: criMHHMH MO30K, IONEPEKOBHN BIAJII CHMHHOTO MO3KY, IMMYHOTICTOXIMisl, HEHPOIIHMT,
CIMHAIBHUIN BY30JI, HEHPOTJIis.
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ABSTRACT. Background. The most frequent factors leading to disorders of testicular hemodynamics include varicose
veins of the vine plexus (10-35 %), the presence of an oblique inguinal hernia (1 %), or hernioplasty. Under these conditions,
the structures of the spermatic cord are partially compressed, resulting in acute or chronic testicular ischemia, increased ve-
nous pressure, and disorders of thermoregulation. Objective. To determine the peculiarities and nature of the dynamics of the
vascular bed restructuring of the testes of white rats in case of dosed stenosis of the aortoiliac segment. Methods. The exper-
iment was performed on 48 white outbred mature male rats. The experimental group consisted of 36 animals with modeled
dosed stenosis of the aortoiliac segment. On days 1, 3, 7, and 14, the animals were withdrawn from the experiment and eval-
uated. Results. One day after the creation of experimental stenosis of the aortoiliac segment, a significant edema of the organ
stroma was detected during microscopic examination of the testicular structures. On the third day of observation, the previ-
ously detected signs of organ circulatory disorders of the testis continued to increase. The swelling of the testicular interstitial
tissue decreased slightly, but it was accompanied by changes in the structure of spermatogenic epithelial cells. On day 7 of
the experiment, with a marked decrease in edema between the loops of the seminiferous tubules, dystrophic changes in the
testicular tissue began to be detected. In particular, the arteries of larger caliber were stretched due to significant blood filling.
On the 14th day of observation, signs of organ hemodynamics disorders were detected, which led to disorders of testicular
tropism in experimental animals. The manifestation of such changes was a pronounced arterial and venous hemorrhage. Con-
clusion. The results of the histological study indicate that experimental stenosis of the aortoiliac segment leads to significant
circulatory disorders in the testes of male rats.
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Beryn OsieMu 3 (hEepPTHIIBHICTIO, a YOJIOBiUe OE3TUTiAs CcTa-
Besmniaas € mommpeHo MaToNoTie i 0Xo- HOBHTH Tpubam3Ho 50%. Yomosiue Oe3mmiaas mae
wnoe npubimmzno 70 MinbioHIB Jtonel y BChOMY pi3HI IPUYUHM, TOYNHAIOYH BiJl TEHETHYHUX MYyTa-
cBiTi. 3a ouinkamu BcecBiTHBOI opranizauii oxopo- it 1 cnocoOy >KUTTS, 3aKiHUYIOYH PI3HHUMH 3aXBO-
HU 3710poB’st 9% map y BChOMY CBIiTI MaloTh IIpo- proBaHHsAMH. He3Bakaroun Ha mporpec y po3yMiHHI
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YOJ0BIYOro Oe3uniamas, igiomaTWdHi aHoMalii Bce
me cnpuduHAoTh 30% BUIMAIKiB 40JOBiHOTO O€3-
mwriansg [1]. Bizomo, mo crnepmarorenes mnpeuacraB-
nse  cobor0 BKpal AWHAMIYHMN —Tpomec, i,
BIJNIOBIZTHO, KIITHHH CIEPMAaTOTCHHOTO EIIiTeIiI0
aKTHBHO pEaryloTh Ha BIUIMB €K30T€HHHX Ta €HJO-
reHHUX (akTopiB. Sk BimoMo, ermiTeniocnepMaro-
TeHHHH I1ap € BUCOKOYYTJIMBUM A0 LUPKYJISATOPHOT
TIMOKCIi, TOMY HaBiTh TUMYAaCOBE MOPYIICHHS KpO-
BOIIOCTaYaHHS CTATEBOI 3aJI03U CIIPUYMHSE Nepedy-
JIOBY i TEpPMIHAJILHOTO CYAMHHOI'O pyCia, IO, B
CBOIO 4epry, NPU3BOJIUTH JI0 3MiH y IapeHXimi op-
raa [2]. BaxmmBa poss y BHUBYEHHI MeXaHI3MiB
PO3BHUTKY PI3HOMAHITHUX MATOJOTIYHUX IIPOIECIB
Ha CyJaCHOMY €Talll HaJeXXHTh XapaKTepy KPOBOIIO-
CTadaHHA Pi3HUX OpPTaHiB i CHCTEM, OCKUIBKH CTaH
CYOUHHOI CHCTEMH, B TOMY YHCII ¥ S€Y0K, € BH3HA-
gansHUM [3]. OIHUM 3 OCHOBHUX BHYTPIIIHIX YMH-
HHKIB, IO TPHU3BOAWUTH A0 PO3BUTKY YOJIOBIUOTO
HETUTIIs1, BBAKAETHCS LUPKYJISTOPHA TIIIOKCis, BHA-
CIIIZIOK SIKOT BUHHMKAIOTh CTPYKTYPHI 3MiHU y 3BUBH-
CTHX CIM’SHUX TpyOOYKax Ta iHBECTHLIIHIN TKaHHHI
sedka. Yomosiue Oe3mninas € OaratodakTOpHUM
KOMIUIEKCHHM 3aXBOPIOBaHHAM, 1 IOHalMEHIIE B
15% BumankiB el cTaH IOB’S3aHMH 3 BIIOMHUMH
TeHeTHYHUMH po3nanamu. 3okpema y 40% Bumankis
MepBUHHA TECTHKYJISIPHA HEJOCTATHICTD 3aJIUIIAETh-
Csl HEBIIOMOIO, 1 YaCTWHA 3 HUX, IMOBIPHO, CIIPUYH-
HCHa IIe He ineHTH(IKOBAaHUMH aHOMAITiAMU [4].

Merta

BcraHoBHTH 0OCOONMMBOCTI Ta XapakTep M-
HaMIKU TepeOyqOBU CYIMHHOTO Pyclia CiM’SHUKIB
OiMMX OIypiB TpPH JO30BAHOMY CTEHO31 aopTo-
KIIyOOBOTO CETMEHTY.

Marepianu Ta MeTOaU

Excnepument mposeneHo Ha 48 Oimmx Oe3mo-
POAHUX CTaTEBO3pUIMX Iypax-caMIsfX CepelrHIM
BikoM 3 Micami ta Macoro 180-200 r. ITimmocimimHi
TBapUHM YTPUMYBAIIUCh y CTAHAAPTHUX JUIS BiBapito
yMoOBaXx (KUTBKICTh OCOOMH y OJHIH HEe TepeBUIIyBa-
na 10 tBapuH). Yci eKCIIEpUMEHTANBHI TOCII IKCHHS
MPOBOMIIUCH Y BIAMOBIMHOCTI BCTAHOBJICHUX HOPM
MOJIOXKEHHsT YXBaiu [lepIioro HamioHaJIbHOIO KOH-
rpecy 3 OioeTWku «3arajibHi €THYHI TPUHIHITNA
excriepuMeHTiB Ha TBapuHax» (2001 p.), Konsenuii
Pagu €Bponu 1npo 0XopoHy XpeOeTHUX TBapHH, IO
BUKOPHCTOBYIOTh B €KCIIEDUMEHTaX Ta IHIIMX Hay-
koBuXx minsax (Bix 18.03.1986 p.), Qupextusun €EC
Ne 609 (Bim 24.11.1986 p.) i Hakazie MO3 Ykpainu
Ne 690 Big 23.09.2009 p., Ne 944 Bix 14.12.2009 p.,
Ne 616 Bix 03.08.2012 p.

VYci TBapuHE OyIH pO3[IiIeH] Ha ABi TPYIH: JO-
CITHY Ta KOHTPOJIbHY, A0 OCTaHHBOI yBidmmio 12
TBapuH. EXCiepuMeHTabHy TpyIy ckiand 36 TBa-
PHH 13 MOJIENIbOBAaHUM JIO30BAaHUM CTEHO30M a0pTO-
KIIyOOBOTO CerMeHTy. YcCi omepaTHBHI MaHIITyJAIil
BUKOHYBAJIUCh 3 JOTPUMAaHHSM IPaBUII ACETITHKH Ta
aHtucenTukd. [lomepenHe 3HEUyJEeHHS TBapHH
3IIMCHIOBAJIM 3 JIONIOMOTOI0 BHYTPIIIHBOM S30BHX
i exuii keraminy (50 mr/mi) B nepepaxysky 0,083

Mr/r macu Tijma. Ilicis mpoBemeHHs JamapoToMii
4epe3 CepeauHHMIA po3pi3 mo Oimiit iHil yepeBHOL
CTIHKH, BHIUUTH YepPEeBHY aOpTy Ta 3AIMCHIOBATH il
KoMmmpecifo Ha 1/3 miameTrpa NUIIXOM HaKIaZaHHS
mI0BKOBOi JiiraTypu. CTyIiHb 3BYXEHHS KOHTPOJIIO-
BaJIM 3a JIOTIOMOTOI0 METAJEBOTO 30HAA 3 KOHYCO-
MoJi0HMM HAKOHEYHHKOM 32 YK€ BIJIOMOIO METOJIH-
koto [5]. Ha 1, 3, 7 Ta 14 neHs TBapuH BHBOAMIH i3
EKCIICPUMEHTY, ICIs YOro BiIOHMpald NIMATOYKU
TKaHWHH CiM’SHHKIB Ta ¢ikcyBamu ix y 10 % pos-
YUHI HEUTpaILHOTO (hopMatiHy Ta B 96° eTHI0BOMY
ciupti. Otpumani napadiHOBI 3pi3M TOBLIMHOIO
5-7 MM Ta (hapOyBal TEeMaTOKCHIIIHOM 1 €03WHOM
[6].

Pe3ysbTaTH Ta iX 00roBOpEeHHA

3a 100y micis eKCIepUMEHTAIBHOTO CTCHO3Y
a0pTO-KITyOOBOTO CETMEHTY MiJ 9Yac MiKpOCKOIIYHO-
r0 IOCHIIKCHHS CTPYKTYp f€dka OyJo BHABIICHO
3HAYHUI HaOpsK cTpoMHu oprany (puc. 1).

Puc. 1. MikpodoTorpadisi ricTonoriyHoro 3pisdy sieuka
wypa yepe3 1 goby nicrns MoAensoBaHOro CTEHO3Yy aopTo-
knyboBoro cermeHTy. 3abapBrieHHst remMaTOKCWUMIHOM i
eo3uHoM. x140. Habpsik iHTepcTulianbHOI TKaHUHK siedka 3
PO3LLUMPEHHSAM MPOCBITY MiX CYCiAHIMW KaHanbLsMuU.

[HTepcTumiankHa ~ TKaHWHA  HEPIBHOMIPHO
PO3TallOBYBAJIaCh MK 3BUBUCTUMH CiM’SIHUMH TPY-
0ouKkamMH, MPOCBIT MK SKUMH OYB HE3HAYHO PO3-
mpeHuM. [Ipu bOMy BHYTPIIIHS CTPYKTYpa CaMUX
KaHaJIbIIIB 3aJIMIIajNach 30epEeKEHOI0, B HHUX YITKO
I epeHIiI0BaINCh IIaPH CIIEPMATOreHHUX KIITHH,
mo mepeOyBaay Ha PIi3HUX CTaAigX JO3piBaHHS.
OmnwcaHi 3MiHM BHHHUKIH Ha T apTepiallbHOTO Ta
OimpII  BHPaXEHOTO  BEHO3HOTO  MOBHOKPOB’S.
CriHkyd Manux apTepiit 1 aprepion Oyiawm MOMipHO
30UIBIICHUMH B 00'eMi.

Ha tpetro o0y cnocrepexeHHs MoneperHbo
BHSBJICHHI O3HaKH PO3JTaiB OPraHHOTO KPOBOOOIry
s’€9Ka MPOJAOBKYBAIN HapocTaTH (puc. 2).

Habpsk iHTepcTHIianbHOI TKAaHWHU S€YKa He-
3HAYHO 3MEHIIMBCS, MPOTE A0 HHOI'O MPHETHAINCH
3MIHH Yy CTPYKTypi KIITHH CHEpMaTOT€HHOTO
emiteniro. IIposBoM SKHMX cTano BiAmIapyBaHHS
CIIEpMATOTOHIH BiJ 0a3aibHOI MEMOpaHH KaHAIBIIIB
Ta PO3LIMPEHHS NMPOMIDKKIB MK PSIaMH cliepMarTo-
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reHHnX KiiTHH. CTiHKM ApiOHMX apTtepii Ta ap-
TEpioJ Bce e Oyl 3HAYHO MTOTOBIICHUMH.

Puc. 2. MikpodoTorpadisi ricTonoriyHoro 3pisy sieyka
wypa 4yepe3 3 gobu nicrns MoaenboBaHOro CTEHO3Yy aopTo-
KnyGoBoro cermeHTty. 3abapBrieHHs1 TeMaTOKCUIIHOM i
eo3vHoMm. x140. 1 — noToBLUEHa CTiHKa apTepii, 2 — NpocTip
MiXX 3BUBUCTUMMU CiM'SHUMU TpyBoukamu.

Ha 7-ii nmeHp eKcIepuMEHTY IPH MOMITHOMY
3MCHIIICHHI HAOpsIKy MK NETISIMH CiM'SHUX Ka-
HAIIBIIB TIOYAJI BUSBITHCS TUCTPO(DIYHI 3MiHHA B
TKaHUHI s€dka.(puc. 3).

Puc. 3. MikpodoTorpadisi riTonoriyHoro 3pisy sedka
uypa yepes 7 A6 nicns mMoaensoBaHOrO CTEHO3Yy aopTo-
kny6oBoro cermeHTy. 3abapBrneHHs remMaToKCUMIHOM i
eo3nHoM. %90. 1 — GinkoBa 06OMOHKA 2 — pO3TArHyTa 3a
paxyHOK KPOBOHAMOBHEHHS.

3okpema aprepii Oinpmoro kamibpy Oymm
PO3TATHYTHMH 32 pPaxyHOK 3HA4HOTO KPOBOHa-
noBHeHHs. Ha ¢oHi cynuHHMX peakuii morimoiro-
BINCH JUCTPO(DIYHI 3MIHM y 3BHBHCTHX CIM’SHUX
TpyOOUKax, MIO MPOSBISINCH 3MEHIICHHAM Kijlb-
KOCTi IIapiB CepMaTOTeHHUX KIIITHH Ta YaCTKOBUM
CIIyCTOIICHHSM IX IPOCBiTY. XapaKTepHOIO, B TaHUH
TEPMIiH CIIOCTEePEKEHHsI, Oya MosBa XBHJICTIOZ0HIX
HepiBHOCTel OimkoBoi obOomoHkM sieuka. Ha 14-i
JICHb CIIOCTEPEKEHHS OYyJIH BUSBIICHI O3HAKH IOPY-
IIeHb OPraHHOi TeMOJWHAMIKH, W0 TPHU3BEIH [0
MOpYIIEHb TPOQIKH CIM'SHUKIB y EKCIIEPUMEHTaIb-

54

HUX TBapHH. [IposgBoM Takux 3MiH OyJl0 BUpa)kxeHE
apTepiaJbHE Ta BEHO3HE IOBHOKPOB’S. ApTepil Be-
JTUKOro KajiOpy Oynu 3HaYHO KPOBOHAIIOBHEHHMH,
Ha QoHI mporo apiOHI Ta apTepii cepemxHbOro
Kamiopy, OCOONMBO apTepioNl Malld ITOTOBIICHI
CTiHKM Ta TIOMITHO 3BYKEHHI TIPOCBIT (puc. 4).

Puc. 4. MikpocoTorpadisa ricTonoriyHoro 3pisy sieuka
wypa yepes 14 gi6 nicnsa MogenboBaHOrO CTEHO3Yy aopTo-
knyboBoro cermeHty. 3abapBrieHHst remMaTOKCWUMIHOM i
eo3nHom. X 90. 1 — MOBHOKPOBHa apTepisd, 2 — NPOCBIT Ka-
Hanbus.

Ha ¢oni BUSABIEHMX CYIWHHHX peaklid, wa-
CTHHA 3BHBHCTHX CIM SHHX TpyOOUYOK BHIIIIIANa
CIIyCTOLICHOO, 13 3HAYHUM 3MEHILIEHHSIM KiJIbKOCTI
Ta IUITHKAMH BiZICYTHOCTI KJIITHH CIIEPMATOT€HHOTO
emitenito. MicusgMu MoKHa Oyno crocTepiratu
JIUISHKA TIOYaTKOBHX CKICPOTHYHHMX 3MiH IHTEp-
CTULIaNIbHOT TKAaHMHU si€YKa 3 MOPYIICHHSM IiTic-
HOCTI CTIHKM CaMHUX KaHAJbIIB, KOHTYPH SIKHX Oyiu
JneopMoOBaHUMHE Ta BTpadaid OKPYIIy Yd OKPYTJIO-
OBaBHY (QOopMy.

Hincymox

PesynbraTi BHKOHAHOTO TiCTOJIOTIYHOTO JO-
CJIIJDKEHHS CBIYaTh MPO Te, IO EKCIIePUMEHTAIb-
HUH CTEHO3 a0PTO-KIyOOBOTO CEIrMEHTY IPU3BOIUTH
JI0 3HAYHKX PO3JIaJIiB KPOBOOOIrYy y CiM’SIHUKaX IIly-
piB-camuiB. HacnifkoM CyAMHHHX peakiiil B S€UKY,
Ha paHHIX TepMiHAX CIIOCTEpPEKEeHHs, OyB 3HAUHHI
HaOpsK HOro iHTEPCTHLIANLHOT TKAaHWHH 3 TOJAlTb-
LIMM PO3BUTOK JAUCTPOGIUHMX 3MiH MapeHXiMHU Ta
CTPOMH OpraHy Ha ITi3HIX TepMiHaX CIOCTEPEKECHHS.
Bkazani 3MiHM CYNpPOBOJUKYBAJIHCh 3MEHIICHHSIM
KIJIBKOCTI KJIITHH CIIEPMAaTOTE€HHOI'0 eMiTeNilo i3
CITyCTOLIEHHSIM IIPOCBITY 3BHBHUCTHX CIM’SHUX TpY-
00UYOK Ta MOSBOIO CHOJyYHOI TKAHWHM B MPOCBITax
MiX HAMH.

IlepcneKTHBY MOAATBUINX JOCITi/IIKEHD

Ionmameimme nocmimkeHHss Oyne TPYHTyBaTHCA
Ha BMBYCHHI Ta yTOYHEHHI MOXXJIMBHX MEXaHI3MiB
BUHHMKHEHHS MOPYLIEHb PENpPOIYKTUBHOT (QYHKINT
npu abaoMiHAJBHINA imeMii 4yepeBHOI aopTH Ta ii
TLTOK.

Indopmanis npo koHQJIIKT iHTepeciB

[MTorenuiitanx abo sBHUX KOHQJIIKTIB iHTEpECiB,
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0 MOB'SI3aHi 3 UM PYKOIMHCOM, Ha MOMEHT ITyOJTi-

Karlii He iCHy€ Ta He Imepen0avyaeThesl.

JlitepatypHi x:kepena
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Kosaasb /.B., Jleeeneup O.0., YBankina P.I., Cmauyuio L.B. Mukosaenko A.3. OcodauBocti mopdo-
¢yHkuioHaabHOI nepedyA0BH NMapeHXiMM CiM’SIHUKIB LIYPiB Ha TJi OKJII03il a0pTO-KJIY00BOIr0 CErMeHTy
(ekcnepuMeHTAJIbHE A0CJHiIKeHH).

PE®EPAT. AktyanbHicTb. /[0 HAWOITBII YaCTUX YMHHUKIB [0 MIPU3BOIATE 10 PO3NAIiB OPTaHHOI reMo-
JTUHAMIKH sS€9Ka BiTHOCATH: BAPUKO3HE PO3IINPEHHS BeH j1o3onoaioHoro crteteHHs (10-35 %), HasBHICTH KOCoi
naxBUHHOI Tpiki (1 %), abo k NMpoBeneHa TepHIOMIACTHKA. 32 3raJaHuX yMOB BiIOyBa€ThCS YaCTKOBA KOMIIpE-
Cisl CTPYKTYp CiM’SIHOTO KaHATHKA, BHACIIIOK YOTO BHHUKAE TOCTpa ab0 K XPOHIYHA iIIeMis si€UKa, IMiBUIICHHS
B HbOMY BEHO3HOT'O THCKY Ta pO3Jiaiy TepMoperyisiuii oprany. Mera. BctaHoBUTH 0cOONMBOCTI Ta XapakTep
JMHAMIKH 1iepe0yJOBU CYIMHHOIO pycia CiM’SHHKIB OUTHX IMypiB IPH JO30BAHOMY CTEHO31 a0pPTO-KIyOOBOTO
cerMeHTy. Mertoau. ExcriepumeHT mpoBeieHo Ha 48 Oinix 0e3n0poJHUX CTaTeBo3plInX Iiypax-camipix. Excre-
pPHMEHTANBHY TPYILy CKJIAJIU 36 TBapHH 13 MOAEIbOBAHUM JI030BaHUM CTEHO30M a0pTO-KiIyboBOro cermenty. Ha
1, 3,7 Ta 14 neHp TBapHH BHBOJWIIM 13 €KCIIEPUMEHTY Ta MPOBOJMIM OLIHKY cTaHy. Pe3yabTaTu. 3a 100y micis
EKCIIEPUMEHTAIBHOTO CTEHO3y aopTO-KIIyOOBOTO CETMEHTY IIii Yac MiKpOCKOIYHOTO JOCIIDKEHHS CTPYKTYP
sedka OyJI0 BUSBICHO 3HAUHUI HaOpsK cTpomu oprany. Ha tpetio 100y criocTepexeHHs MoIepeIHbO BUABICHHI
O3HaKM pO3JaJiB OPraHHOTO KPOBOOOITY si€uka NMpoAOBKyBann HapoctaTd. Habpsk iHTepcTHLIaNbHOI TKAHUHA
s€9Ka HE3HAuYHO 3MEHIIMBCS, MPOTE JI0 HHOTO INPHETHAINCH 3MIHM Yy CTPYKTYpi KIITHH CIEPMaTOr€HHOTO
eniteniro. Ha 7-i 1eHp eKCIEpUMEHTY TIPH TIOMITHOMY 3MEHIIIEHHI HAOPSKY MiX METIIIMHU CIM'STHUX KaHAIBI[IB
MOYaIT BUSABIIATHCS JUCTPOQIUHI 3MIHH B TKAHHUHI s€9Ka. 30KpeMa apTepii OLIBIIOro Kamiopy OyIH pO3TATHY-
THUMH 32 paxXyHOK 3HAYHOTO KpoBoHanoBHeHHs. Ha 14-i1 neHp criocTepexeHHs Oyiiu BUSIBJICHI O3HAKHU MTOPYIICHb
OpraHHOi reMOJIMHAMIKH, 110 IPU3BEIH JI0 MOPYIIeHb TPO(IKH CIM'THUKIB Y eKCIIEpUMEHTaIbHUX TBapuH. [1po-
SIBOM TaKHX 3MiH OyJ0 BHpa)keHEe apTepiajbHE Ta BEHO3HE MOBHOKpOB’s. Ilincymok. Pe3ynpTati BUKOHAHOTO
FiCTOJIOTIYHOIO JOCIIDKEHHS CBiAYaTh MPO T, IO EKCHEePUMEHTAIBHUH CTEHO3 a0pTO-KIYyOOBOTO CErMEHTY
NPU3BOJUTH JI0 3HAYHHUX PO3JIaiB KPOBOOOITY y CiM’SHUKAX LIypiB-CaMIIiB.

KaiouoBsi ciioBa: oxitio3ist a0pTO-KIIyOOBOTO CEIMEHTY, CiM’SIHUKH, CTIEpPMaTOTEHE3.
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es in the testicles of rats with acetylsalicylic acid poisoning.
I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine.

ABSTRACT. Background. One of the most important causes of male reproductive dysfunction is the drug's effect on repro-
ductive function, and salicylates, which are components of many medications, play an important role in this process. Salicy-
late toxicity poses a serious threat to male reproductive health. However, morphological studies play an important role in
understanding the mechanisms of salicylate poisoning and, accordingly, in developing effective methods of prevention and
treatment. Objective. To determine the peculiarities of structural changes in the testes and their blood vessels in male white
rats under experimental exposure to toxic doses of acetylsalicylic acid. Methods. The experiment was conducted on 42 white
male laboratory rats, which were divided into control and experimental groups. The experimental group consisted of 32 white
male rats in which chronic poisoning was modeled by daily gastric administration of acetylsalicylic acid. Results. According
to the results of the study, it was found that 7 days after the administration of acetylsalicylic acid, certain morphological and
functional changes occurred in the testicle of rats, which were based on disorders of organ circulation, manifested in the form
of moderate vasoconstriction, against which ischemia occurred, leading to the death of epithelial cells. After 14 days of the
experiment, there was a partial compensation of the previously identified changes with signs of normalization of organ blood
flow. However, after 21 days, the re-development of certain vascular reactions was characteristic, which consisted of an in-
crease in the tone of arterioles and small arteries with simultaneous thickening of their walls narrowing of the lumen, and a
decrease in throughput. Conclusion. According to the results of the studies, it was found that prolonged chronic acetylsalicyl-
ic acid poisoning led to certain vascular reactions, which consisted of an increase in the tone of arterioles and arteries with
simultaneous thickening of their walls and narrowing of the lumen and a decrease in throughput.
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Beryn

310poB’s HaceJeHHs, Horo mpodizakThuka Ta
30epexkeHHs1 3aiiMae TPOBigHE MicIe B PO3BHUTKY
Cy4acHOI MeTUIMHU. AcCHipuH (aleTHIcaminnioBa
KHCJIOTa) € HECTEPOIAHMM MPOTH3aNaIbHUM 3aco-
O60M , SKHH BUKOPHUCTOBYETHCS TNPH PIi3HUX MAaTO-
JIOTIYHUX CTaHaX 3a HOro MpoTH3amaibHYy, XKapos-
HUKYBaJIbHY Ta 3HEOOMIOBANBHY Mif0. JlocmimkeHHs
acripvHy Ta HOT0 OCHOBHOTO MEXaHi3My PO3KPHIH
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HOBI 3HAaHHJ, a caMe CHHTE3 IPOCTArJaHIWHIB Ta
iHriOyBaHHS TPOMOOLMTIB, 1 JO3BOJMIIM JIOJJATKOBO
po3poOuTH e(heKTUBHI aHTHATPETaHTH Ta MPOTH3a-
nanpHi npenapaTy. [3 3poCTaHHIM 3aXBOPIOBAHOCTI
Ha HeiHQEKIIiHI 3aXBOPIOBAHHS, acHipHH OTPHMaB
3HAYHY yBary He TiJIbKHM SIK QHAJIBIETHK, ajie i sK
KapAionpoTeKTOpHHH 3acib. 3 iHmoro OOKy, B JIiTe-
patypi € TOBiIOMIICHHS IIPO 3aXBOPIOBAHICTH i
CMEpTHICTh, TOB’sA3aHI 3 MNOOIYHMMHU edekramu
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acmipuny [l]. AuermicamimmioBa kuciora — ¢ap-
MAaKOJIOTIYHO aKTHBHA PEYOBHHA, IO BXOAUTH 10
cKnmasy 6araThoX IKapchbKuX 3acobiB. [i Tokcuuna
ISl y BEIHMKHX J03aX i MPH IIOMHIKOBOMY 3aCTOCY-
BaHHI MO)Ke CIPUYHHATH TSOKKI OTPYEHHS, HEPIAKO 3
JIETAIBHAMM HaCHigKaMH. TUM Oljiblie, M0 MOIIH-
PEHICTh acHipMHOBMICHUX 3HEOOJIOBAJIbHUX IPO-
JYKTIB, SIKI HasBHI Maike Yy KOXKHOMY JIOMOTOCIIO-
JIapCTBi, pOOUTH IX 3arajbHOJOCTYIIHUMH JKepela-
MU HEHaBMHUCHOTO TpuiioMy [2]. PiBeHb cMepTHOCTI
Bil TOCTPOTO OTPYEHHS CalilIMIaTaMU Cepesl 10pOC-
JUX, SKI Mepe0yBalTh HA CTAIliOHAPHOMY JIIKYyBaH-
Hi, CTAHOBUTH OJM3BKO OJHOTO BiZICOTKAa. XpOHIYHA
IHTOKCHKAIIS CaNiIIJIaTAMA MOYKE BHHUKHYTH TICIIS
3aCTOCYBaHHS NEPOPATBHUX TEPANIEBTHUHMX 7103 a00
3aCTOCYBaHHS Ma3ei, M0 MICTSTH aleTHIICAIIIIO-
BY KHCIJIOTY, OCKUIBKH METa0OJiuHI IUIIXH (TOJOB-
HUM YMHOM KOH IOTamis 3 TIIIMHOM 1 TIFOKYpPOHO-
BOIO KHCIIOTOIO) HIBUJIKO HacuuytoTbes [3]. 3okpeMa
MOPYIIEHHS PeNpOAyKTUBHOT QYHKIIT YONOBIKIB, SIK
HACJIJIOK METUKAMEHTO3HOTO YPaKeHHS SIEYOK 3aii-
Ma€ BaroMy 4YacTKy, 1 alleTHJICATIIMIOBIH KHCIOTI
NPUIUIAEThCS 3HAYHA yBara B PO3BHUTKY Ili€l mpo-
Omemarnku. Xo4a acmipuH (alleTHIICATIIIIOBA KHC-
J0Ta) € IIUPOKO AOCTYNHOIO, BUMAAKH OTPYEHHS
BHACIIIZIOK TIepe03yBaHHS CalliMIATIB € JOCHTH
PiIKICHUMH, 3 HU3bKO 3apEECTPOBAHOI0 CMEPTHICTIO.
OnmHak BakKe OTPYEHHS LHMH TpernaparaMud €
HaJ3BUYANHO HEOC3TCUHUMU JIJIS SKUTTSA [4].

Merta

BusHaunT 0COOIUBOCTI CTPYKTYPHOI mepedy-
JIOBU SIEYOK Ta IX KPOBOHOCHHUX pyCeNl y CaMuiB
OlMX IMypiB TPH EKCIEPUMEHTAIbHOMY BIUIMBI
TOKCHUYHUX JI03 alleTHUIICATIIMIOBOT KUCIOTH.

Marepiaan Ta meroan

JlocmikeHHsT TPOBOJMIOCH HIJSIXOM MOJEIIIO-
BaHHS XPOHIYHOTO OTPYEHHS AalCTHIICAIIIIMIOBOIO
KHCJIOTOI0 Yy 32 7a00paTopHUX TBApPHH MPOTATOM 21
Jn00M, HOro NpOBOJAWIM LUISXOM IIOAEHHOTO JI0
IITYHKOBOTO BBEACHHS alleTHICANIIMIIOBOI KHCIOTH
3 po3paxyHky 100 mr/kr. TBapuH BHBOIIIIH i3 €KC-
NepUMEHTY HIISIXOM Jekamnitanii Ha 7, 14 ta 21 mo-
0y. KourponbHy rpymny craHoBuwin 10 iHTAaKTHHX
TBapuH. Bcl MaHinynsmii 3 exkcriepuMeHTaIbHUMU
TBapUHAMHM MPOBOAWIN 13 JOTPUMAHHIM TMpaBHJ,
nepeadadeHux €BPOIEHCHKOI0 KOHBEHINIED O Ha-
Ty 32 BUKOPUCTaHHSAM XpeOSTHUX TBapuH 3 Hay-
koBoro Metoro (CtpacOypr, 1985). BuBoaumu TBa-
PUH 3 EKCHepUMEHTY MUIIXOM JAeKalliTaiii Micis
3HEOO0JIIOBaHHS BBEJICHHSAM BHYTPIITHEOOYEPEBUHHO
TIOTIEHTAJl HATPiro B 1031 50 Mr/kr. J{is ricromoriu-
HOTO JIOCII/UKEHHS TKaHWHY sS€YKa YIIIbHIOBAIN B
napadini, a ngemnapadinizoBani 3pizu GpapOyBan
TEMATOKCHJIIHOM 1 €03WHOM, 33 CTaHJapTHOI0 METO-
Koo [5].

Pe3yabTaTH Ta iX 00roBOpeHHs

CiM’ssHuKE OiTMX CTaTeBO 3piTUX MIypiB-
CaMIIiB IIe MAPHUI OpTaH, PO3TAIIOBAHUH Y KaJIUTII.
Pi3Huns y posmipax mpaBoi Ta J1iBOi CTaTeBUX 3aJ103
OyJia HE3HAYHOIO Ta HE CKJaJaJla CTAaTUCTUYHO 3Ha-

yrMoi pizHuLi. [Ipy CBITIOONTHIHOMY TOCTIIKESHHI
TKaHHHHU siedka 0a4uMo, 110 OCHOBHY Macy Oprany
CKJIaJafoTh 3BHBHCTI CiM’sHI TPYyOOUYKH €IICOBHA-
HOI Ta oKkpyTI0i hopmu (prc. 1).

Puc. 1. lictonoriyHni 3pi3 ciM’siHMKa Lypa KOHTPOIb-
Hoi rpynu. 3abapBneHHs remMaTokCumniHOM i eo3uHoMm. %140.
1 — NpOCBIT CiM’AAHOrO KaHanbLs; 2 — iHTepcTULianbHa Tka-
HUHA.

[IpocTip Mixk HHMH 3alTOBHEHHH IHTEPCTHIliA-
JILHOIO TKaHUHOIO Y SIKif Bi3yasi3ylOThCsi KPOBOHOC-
Hi cyauHU. OCHOBHY YacTKy 3BHBUCTHUX CIM’SIHUX
Tpy0O4OK (hOPMYIOTH MiIATPUMYIOYI KJIITHHU (CycTe-
HouutH, KiaiTuHu CepToui) Ta J03piBalyi KIITHHU
CIIEPMAaTOT€HHOTO EIiTeiI0.

B excnepuMeHTanpHiil Tpyni BUSIBIEHO, IO
BBEICHHS alleTWJICAIIIIIMIOBOI KHUCIOTH B OpraHi3M
IIypiB CIIPUYHHSE TEeBHI MOPPODYHKIIIOHATBHI 3Mi-
HU B CTPYKTypi seuka. Lli 3MiHN TOB's13aHi 3 po3ia-
JaMH OPTaHHOTO KPOBOOOITY i BUSIBIISTIOTHCS Y BH-
Il TTOMIPHOT Ba30KOHCTPHKINI, SKa CIPUUIMHSIE
IIIeMit0 i TIPU3BOAUTH O HEKPO3Y eMiTeTiaTbHUX
kirituH. L{e reMoarHAMIYHE MOPYIICHHS TaKOX CY-
HPOBOJIKYETHCS OMIPHUM HAOPSKOM €IITEIiI0.

3a pesysbpTaTaMH MIPOBEACHUX JOCITIHKEHDL OY-
JIO BCTaHOBJICHO, 10 4epe3 7 N00y Micisi BBEIEHHs
AIleTHJICATIIMIOBOT KHUCJIOTH Y SIEYKY IIypiB BUHH-
Kanu TeBHI MOp(OQYHKIIOHATBHI 3MIHH, OCHOBY
SIKMX CKJIAK PO3JIAAH OPTaHHOTO KPOBOOOITY, SKi
MIPOSIBIBUTACS Y BUTIISAII TIOMipHOT Ba30KOHCTPHKIIII,
Ha T SKOI BHHUKIA iIIeMis, MO MPH3BOAMIA IO
CMEpTi emiTeianbHUX KIITHH. Taki reMOoIuMHAMIYHI
3MIHA CYHPOBOKYBAIIUCS IOMIpHIM HaOPSIKOM
emirernito (puc. 2).

Bunuknu neBHi MophodyHKIIOHATBHI 3MiHH,
OCHOBY SIKMX CKJIAJIM PO3JIay OPTaHHOTO KPOBOOOI-
Ty, SIKI IPOSIBJSUIUCS Y BUIJISI NOMIPHOI Ba30KOH-
CTPHKIIiT, HA TJIi SIKOT BUHUKAJIA 1IIeMisl.

Uepes 14 116 ekciepuMeHTY BiOyBasiacst 4acT-
KOBa KOMIIGHCALlisl BUSIBICHUX IOTIEPEAHBO 3MiH 3
O3HaKaMM HOpMaJli3allii OpraHHOro KpOBOTOKY. AJle
Bxke yepe3 21 100y xapakTepHUM OyB HOBTOPHUM
PO3BHUTOK CYAMHHUX peakKid, sKi Mojsrain y min-
BHUILCHHI TOHYCY apTepion 1 IpiOHuX aprepiit 3 on-
HOYAaCHUM HOTOBILEHHSM CTiHOK, 3BYXXEGHHSM IIpO-
CBITY Ta 3HIKEHHSAM IIPOITyCKHOI 31aTHOCTI (pHc. 3).
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Puc. 2. TictonoriyHnin 3pi3 sedka wypa yepes 7 fib.
3abapBrieHHsi reMaTokcuniHoMm i eo3nvHom. x140. lMoBHO-
KpoBHa BeHa — 1, CiM'AHI kaHambui — 2, MibKkaHanbLeBi
NPOMIDKKN — 3.

Puc. 3. TicTonoriyHun 3pi3 fevka wypa yYepes 21 go-
Oy. 3abapBneHHst remaToKCcKniHOM i eo3nHoM. x120. Maric-
TpanbHa apTepis — 1, GokoBe BigranyXeHHs apTepii — 2,
M’S130BO-€NacTUYHUiA ciHkTep y rmpni 6okoBoro Bigrany-
XKEHHs — 3, ciM’'saHi KaHanbLi — 4.

Aprtepii cepennporo, i OipIIOro Kamopy, a Ta-
KOXX BEHU BHIVIAIN PO3IIMPEHUMH 1 TTOBHOKPOB-
HUMH. BusBieHi 3MiHH CBiTYWIM TIPO PO3BUTOK
pO3J1afiB OPraHHOTO KPOBOTOKY, SIKi SIKpa3 i MPOsB-
JSUACS Yy BUIVIAAI 3aCTiHHOTO BEHO3HOTO IIOBHO-
KpOB’sl 1 peakTHBHOI BUCXiZHOI Ba30KOHCTPHUKIIi i3
BiJINIOBITHMM 3HMKEHHSIM IHTEHCUBHOCTI KPOBOTOKY
3a paXyHOK 3MEHIIEHHs MPOITyCKHOI 3/aTHOCTI ap-
TepiabHOTO BiJJITy KDOBOHOCHOTO pyciia s€uKa.

Hincymox

3a pe3ynabTaTaMu MPOBEICHUX JOCIIKEeHb Oy-
JIO BCTAHOBJICHO, 110 4yepe3 7 1i0 XapakTepHuM OyB
PO3BUTOK TIEBHHUX CYAWHHHUX PEAKIlii, SKi MOJATaIH
y MiIBUIICHHI TOHYCY apTepion i ApiOHUX apTepiii 3
OIHOYACHUM TIOTOBIICHHSM iX CTIHOK i 3BYKCHHSIM
MPOCBITY Ta 3HIKCHHAM MPOIYCKHOI 3IaTHOCTI.
Aprtepii cepenHporo, i OITBIIOTO KamiOpy, a TaKOX
BEHH BUITIAJANN PO3MIUPEHUMH I TOBHOKPOBHHUMH.
BusiBnieHi 3MiHM BHHUKAJIM Ha T BUPAXCHOTO 3a-
CTIHHOTO BEHO3HOTO TOBHOKpOB’s. [loumnaroum 3
14-i i o 21-i nobu y TBapuH CHOCTEPIrajJoch Moaa-
JIbIIIE PO3IIMPEHHS MPOCBITY apTepiid OiIKOBOi 000-
JIOHKH 13 OJITHOYaCHUM 3BY)KCHHSIM HPOCBITY BXKE HE
TUTBKH JpiOHMX, ane | iHTpaMypalbHUX apTepii
cepeaHporo KamiOpy. Ha mpomy Tii 3Bepranmo Ha
ce0e yBary MmocTyInoBa Jerpajalisi CliepMaTOreHHO-
TO CeMTeNifo.

epcnexkTHBY MOJANBIIMX PO3POOOK

Ilomanpme mociimkeHHs Oyae TPYHTYBaTHCS
Ha BUBYEHHI MaTOMOP(OJIOTIYHUX MEXaHi3MiB II0-
pyuieHb (GYHKOIl IHIIUX OpraHiB Ta CHCTEM IIpH
XPOHIYHOMY OTPYEHHI aleTHJICANIIUIOBOIO KHCIIO-
TOIO.

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sIBHUX KOHQIIIKTIB IHTEpECIB,
10 TOB'sA3aHi 3 UM PYKOIHUCOM, HA MOMEHT ITyOTi-
Kallii He iCHy€ Ta He mepeq0a4aeThCs.
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PE®EPAT. AktyanbHicTb. OJHI€I0 3 BOKIMBUX NMPUYHMH MOPYIICHHS PENPOIYKTHBHOI (DYHKIIT YOJIOBI-
KiB € MEJJUKaMEHTO3HHU1 BIUIMB Ha PENPOAYKTUBHY (DYHKIIIO, I CaJilMIIaTH, Ki € KOMIOHEHTaMU 0aratbox Ji-
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KapChKHX TPEMapariB, BiirparoTh BaXXINBY POJIb y IEOMY Iporieci. TOKCHYHICTh CaJiIiIaTiB CTAaHOBUTH CepHo-
3HY 3arpo3y AJIs YOJOBIYOTO PEMPOTyKTUBHOTO 3740poB’s. IIpoTe 1 O6ibIn rmMOOKOTo po3yMiHHS MEXaHi3MiB
PO3BHUTKY OTPYEHb CaJilMIaTaMH Ta, BiMOBITHO, A PO3POOKH e(PEKTHBHAX METOIB iX MOMEpeKeHHS 1 JIIKy-
BaHHS, MOPQOJIOTiIYHI AOCHIHKEHHS BigirparoTh BaXXIHBY poiib. Mera. Bu3HaYnTH OCOOMMBOCTI CTPYKTYpHOI
nepeOyIOBH SEYOK Ta X KPOBOHOCHHX PYCEN y CaMIliB OLMMX ITypiB IpH €KCIEPUMEHTATBHOMY BIUIHBI TOKCHY-
HUX JI03 areTuicamnmioBoi kuciaotan. Meroan. ExcriepumenTt nposeneHo Ha 42 6imux 1abopaTOpHUX IIypax-
caMIsiX, SIKi OYyJIM pO3JiyIeHi Ha KOHTPOJIBHY 1 eKCIIepUMEHTANIbHY Ipynu. EkcriepiMeHTanbHy rpyy ckiany 32
01X 1Iypa-caMId B SIKUX MOJAEIOBAIOCH XPOHIYHE OTPYEHHS, HOTO MPOBOMIIM HIJISIXOM IIIOJIEHHOTO /10 LITyH-
KOBOTO BBEICHHS alleTHJICATIIMIOBOI KHCIOTH. Pe3ynbTaTn. 3a pe3ynbTataMy MPOBEACHHUX JOCHIIKEHb 0YII0
BCTAHOBJICHO, 10 4epe3 7 m00y Micis BBEICHHs aleTWICATINMIOBOI BUHMKAIM HEeBHI MopdodyHKIIOHAIBHI
3MiHH, OCHOBY SIKMX CKJIJIHM PO3JIad OPraHHOTO KPOBOOOIrY, sIKi MPOSBISUIMCS Y BHUIJIAAI MOMIPHOI Ba30KO-
HCTPHUKLIiI, HA TJIi SIKOi BUHMKJIA 1IIeMis], 1110 TPU3BOJIUIIA 10 CMEPTI emiTeniaapHuX KiiTuH. Yepes 14 nib excre-
PUMEHTY BifOyBajacs 4acTKOBa KOMICHCAIliSl BUSBICHUX NOMEPEIHBO 3MiH 3 O3HAKaMU HOpMai3alii opraHHo-
To KpOBOTOKY. Ale Bxe depe3 21 noby xapakTepHUM OyB MOBTOPHHUI PO3BUTOK ITEBHUX CYIWHHHUX PEaKIil, sSKi
MOJISITAIH Y TiIBUIIEHHI TOHYCY apTepion i apTepiil 3 0MHOYAaCHUM IMOTOBIICHHSIM iX CTIHOK 1 3BY)KEHHAM IIPO-
CBITY Ta 3HIDKCHHSIM INPOMYCKHOI 3maTHOCTI. IlincymMok. 3a pe3ynpraTaMu IPOBEICHUX JOCTIHKEHb 0yJI0 BCTa-
HOBJICHO, L0 TPUBAJIE XPOHIYHE OTPYEHHS aleTUICATILIIOBOI KHCIOTH IPHU3BEJIO 0 IEBHHUX CYIUHHHX peak-
Ii#i, AKi TONATANN Y MiABUIIECHHI TOHYCY apTepion i apTepiil 3 0MHOYACHUM MOTOBIIECHHIM iX CTIHOK 1 3BY)KEH-
HSIM TIPOCBITY Ta 3HWKEHHSIM IPOITYCKHOT 3/1aTHOCTI.

KaiouoBi ciioBa: oTpyeHHS aleTHICATIIMIOBOIO KUCIIOTOO, CIM STHUKH, PO3JIail TeMOJIUHAMIKH, criepMa-
TOTCHE3.
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anatomy and morphometric parameters of the fibula.

Bukovinian State Medical University, Medical center infertility treatment, Chernivtsi, Ukraine.

ABSTRACT. Objective. Today, it is impossible to imagine the effective work of obstetricians without using ultrasound
examinations. The assessment of skeletal parameters is crucial for the early detection of fetal growth retardation, congenital
malformations. Biparietal size, head circumference, abdominal circumference, and femur length are measured during a rou-
tine ultrasound. However, if there is any suspicion of any skeletal abnormality or intrauterine growth retardation, other long
tubular bones should be additionally measured. The purpose of the research was to investigate the morphometric parameters
of the length of the right and left fibula bones and to establish correlations between the lengths of the right and left fibula
bones and the length of the corresponding lower limb during the fetal period of human development and the parietal-
coccygeal length of the fetus. Methods. Ultrasound of the leg bones of 30 human fetuses was performed by the agreement on
cooperation between "YUZKO MEDICAL CENTER" and the institution of higher education, Bukovynian State Medical
University. A morphometric study was carried out on specimens of the lower extremities of 39 human fetuses of 81.0-375.0
mm parietal-coccygeal length. Statistical calculations were carried out using the built-in capabilities of MS Excel. The re-
sults. From the 4th to the 10th month of fetal stage, the length of the right fibula grows 2.66 times (from 23.90+2.29 mm to
63.63+1.04 mm). It is worth noting that the length of the left fibula also increases by 2.66 times - from 24.09+1.58 mm to
64.1£0.87 mm, respectively. Conclusion. Analysis of the obtained data indicates relatively uniform growth of the length of
the right and left fibula bones during the fetal period of human ontogenesis. Two periods of intense growth in the length of
the right and left fibula bones in human fetuses were found: from the end of the 5th to the end of the 6th month and from the
end of the 7th to the middle of the 8th month. The slow increase in the length of the fibula bones occurs in the 4th and 9-10
months of fetal development.

Key words: fibula, morphometry, ultrasound anatomy, fetus, human.
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Beryn

VYnpTpa3ByKoBa JiarHOCTHKA B aKyHIIEPCTBI Ta
riHekoJsorii 6epe cBiii mo4aTtok 3 1958 poky, xonm
The Lancet ony6urikyBaa nepiiy CTarTio Ipo BUKO-
pPUCTaHHSI YIBTPA3BYKY ISl OI[IHKH cTaHy Turona [1].
CpOro/iHi HEMOXXJIMBO YSIBUTU €(PEKTHBHY poOOOTY
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aKymIepiB-TIHEKOJIOTiB 0e3 BUKOPHUCTAHHS YIBTpPa3-
BYKOBUX JOCIi/DKeHb. 30Kpema, OioMeTpilo Imoja
BUKOPHUCTOBYIOTh JUI BH3HaueHHs (eTajabHOI aHa-
TOMIi Ta OI[IHKM TecTamiiHoro Biky. Kpim Toro, ori-
HKa ITapaMeTpiB CKeJleTa Ma€ BUpIlIajbHe 3HAUYCHHS
JUISL PAHHBOT'O BUSIBJICHHS 3aTPUMKH PO3BHUTKY ILIO-

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



Ja, ypopkenux Baj po3Butky[2, 3]. CydyacHa HO30-
norist YBP ckenera Bkimodae nonan 400 pi3HOBHIIB
OJMHUYHUX 1 MHOKUHHUX aHoManiii [4]. YacTtora
punukHeHas 3PII ckmamae Big 5% mo 17%, a B He-
JIOHOIIEHUX HEMOBJIAT Bix 15% o 22% [5]. Buache
MIPOBEJICHHS YJIBTPA3BYKOBOT (PeTOMETPil J03BOJISIE
BYACHO [[IaTHOCTYBATHU HASBHICTh AHATOMIYHHX
aHOMaJii Ta BHOpaTH HAHOLIBII ONTHMAaJbHY TaK-
THKY BEJICHHSI BariTHOCTI [6, 7].

[Tig vac 3BuyaiitHux Y3/ BUMiprOrOTH Oinapie-
TaJIbHUHA PO3MIp, OKPYKHICTH T'OJIOBH, OKPYKHICTb
JKHBOTA Ta JOBKHHY CTETHOBOI KicTkM 1uroza [8, 9].
OnHak, SKIIO € IMiIo3pa Ha OyIb-IKy CKEJIEeTHY aHO-
Majiro un 3atpuMky BYP HeoOXimHO m07aTKOBO
BUMIpATH # iHIII JOBTi TpyOuacTi kicTku[ 10].

BcecBiTHs opraHizallis 0XOpOHH 3J0POB’Sl PO3-
poOwriia M>KHApOJHI CTaHAAPTH OI[IHIOBAHHS POCTY
Ta PO3BUTKY IIO/A, Y PAMKaX KOMIUIEKCHOTO MOHi-
TOpPHUHTY OJlaromoiyydsi riona B ycbomy cBiTi IN-
TERGROWTH-21. Taxi rpadiku mBUIKOCTI pOCTY
II0/Ia MOXYTh OYTH HIHHUMH, SIK ISl KIIHIIMCTIB
Tax 1 i1 HAYKOBIIIB, OCKUIBKH BPaXOBYIOTh HE TiJIb-
KM IHIUBIAyadbHI, ane i memorpadiddi Ta aHATOMi-
YHI 0COOJIMBOCTI PO3BHTKY IUIoAa (H-I CKENeT i de-
peBHA MOPOXKHUHA IUIOJA MAIOTh Pi3HY MIBHJIKICThH
pocty mig yac BYP) [11-13].

[upoke 3acrocyBaHHs coHOrpadii y mpakTud-
HI METUIMHI TiJHIMae muTaHHs iHTerpamii Y3/ y
OCBITHI# TpoIiec CTyIEHTIB-MEIHUKIB PI3HUX KYPCiB.
BxiroueHHsT ynbTpa3ByKy B CUCTEMY MEIUYHOI
OCBITH € TeMOIO CYYacHHX J0CTiKeHb[14-16].

Mertoro pobotu Oya0 mocaiautu MophoMeTpu-
YHI MapamMeTpy JOBXHHU NPaBoi 1 JIiBOT MaJOTOMij-
KOBHMX KICTOK Ta BCTAHOBHTH KOPEJSLIHHI 3B’S3KH
MiX JOBKMHAMH TpaBoi 1 JIiBOI MaJOTOMIIKOBHX
KICTOK 1 JOBXXMHOIO BIIMOBIAHOI HIKHBOI KiHI[IBKH
YIPOAOBIXK IIOAOBOTO MEPIOLy POIBUTKY JHOJUHH Ta
TiM’THO-KYIPUKOBOIO JIOBXKHUHOIO TLIO/IA.

Marepianu Ta meToau

V31 xicrok rominku 30 TUIOAIB JIIOJUHU BUKO-
HaHO 3TIHO JIOTOBOPY TIPO CIIBIPANIO MiXK
“YUZKO MEDICAL CENTER” i 3akiiaioM BHUILIOI
OCBITH ByKOBHHCBHKUM JEpPKABHUM MEIUYHUM YHi-
BepcUTeTOM. MopdoMeTpudHe TOCHIIKEHHS IPO-
BEJICHO Ha MpernapaTax HIDKHIX KiHIIBOK 39 miofiB
mroguau 81,0-375,0 MM TiM’SIHO-KYTIPUKOBOI JTOB-
sxuan (TK).

CraTucTUYHI pO3paxXyHKH MPOBOJMIKCS 3a J10-
moMororo BOymoBaHmx MoxumBocteli MS Excel.
OO0uucmoBany cepeHio apuMeTHIHY Ta 11 MOXU0-
Ky. [TopiBHSHHS MiX TpyTIaMH JTOCIIIKEHHS pOOMITH
3a JIOMIOMOTO0 HEeMapaMeTPUIHOro Kpurepito MaHa-
VitHi y cepemoBumii mporpamu Exel. BusnaueHo
piBEHb 3HAYYIIOCTI OKPEMHUX MOKa3HHKIB BiJTHOCHO

BINIOBITHUX Yy Pi3HI BIKOBi MEPiOAN TIOZOBOTO PO3-
BUTKY JIIOIWHH. J[0TaTKOBO MPOBOIMIN BH3HAYCHHS
koedimienta kopemsmii Ilipcona Mix Mopdomer-
PUYHUMH TOKa3HUKAMH JOBXHHH MaJIOTOMIIKOBOT
KICTKH Ta JOBXHHOIO HIDKHBOI KiHIiBKH 1 TKI y
wioxiB 4-10 micsIiB.

Pe3ysbTaTH Ta iX 00roBopeHHs

Y  pe3ynapTaTi MPOBENEHOTO  JIOCIIPKEHHS
BH3HAYCHO MOP(POMETPUYHI MapaMeTPU IOBXKHHU
MPaBoi 1 JIiBOT MAJOTOMIIKOBUX KiCTOK Y IJIOJJOBOMY
nepiozi oHTOreHe3y oaAnHH (Tadm. 1).

Tabmus 1
JloBXKIHa MaJIOTOMIJIKOBHX KiCTOK y TuroiB 4-10

Mic (YiS X, MM)

JloB)KHMHA MaJIOTOMIJIKOBOT

[epiox KimpxkicTs .
recramii  mwioxis (n) KicTin (M)
[IpaBa JliBa

4 mic 6 23,9042,29  24,09+1,58
5 Mmic 6 29,714£2,04*  29,4742,26%*
6 Mmic 6 37,52+£2,19*%  38,31+1,83*
7 mic 6 44,98+1,53* 46,09+1,46*
8 mic 5 52,36+1,60*% 52,99+1,37*
9 mic 5 58,29+1,64* 58,65+1,75%
10 mic 5 63,63+£1,04*  64,1+0,87*

[IpuMiTkH: N — KITBKIiCTh IDIOAIB; * — piBeHb 3HAUY-
OIOCTI MK OKpEMHMH IMOKa3HHKaMH BiTHOCHO ITO-
TepeIHpOTo MicAr rectamii (p<0,05).

3 4-ro mo 10-it micsui BYP momxwaa mpaBoi
MaJIOTOMIJIKOBOi KICTKH 3pocTae B 2,66 pasu (3
23,90+2,29 mm g0 63,63+1,04 mm) (puc. 1). Ilpu-
BEpTa€ yBary Te, IO JAOBXWHA JIBOI MalOrOMIJIKO-
BOi KICTKM TakoX 30uiblIyeThbcs B 2,66 pasu — 3
24,09+1,58 MM 710 64,1+0,87 MM BigmOBigHO.

AHani3 OTpUMaHKUX JJaHWX BKa3ye Ha BiJIHOCHO
PIBHOMIpHHH PicT HOBXHHHU TPaBOi i JIBOi Mayoro-
MIJKOBHX KICTOK YIPOJIOBX IUTOJOBOTO IIEPioay
OHTOreHe3y JioauHu (puc. 2, 3).

VY mnomoBoMy IepioZii OHTOTCHE3Y JIIOAWHU
0o0M/IBI MaJOTOMIIKOBI KICTKH pPOCTYTH OJHAKOBO,
JNOCTOBIpHUX BIOMIHHOCTEH B IXHIH HOBXHHI Y
IUIOJIIB PI3HHUX BIKOBHX IPYI HE BUSBJICHO.

IHTeHCHBHE 3pOCTaHHs JIOBKUHHU MPABOI 1 JIBOT
MaJIOTOMIJIKOBUX KICTOK CIIOCTEPITa€eThesl y IUIONIB
JIIOJIMHM 3 KIHISA 5-TO JI0 KiHIS 6-TO MiCsIiB Ta 3
KiHI 7-70 10 cepeauuu 8-ro micsiis BYP (puc. 4,
5).

CroBiJIbHEHE 301IBIIEHHS TOBXWHH MaJIOTOMi-
JIKOBHX KICTOK BifOyBaeThcst Ha 4-My Ta 9-10 mics-
six BYP (puc. 6).
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RAB6-D/OB Ml 11 YUZKO Medical center

(42) E8
97Exp D15382-23-02-15-9 GA=19w5d 140cm/2.0/20Hz Tib 0.6 Khodar 15.02.2023

Puc.

FIB 2.64cm
8 GA 19w1d 40.5%

E8
exp D15382-23-01-26-8 GA=

Voluson

E8

-_

~
- A
~

-

RAB6-D/OB Ml 13 YUZKO Medical center
22wad 129cm/2.2/21Hz Tib 0.7 Khodar 26.01.2023

2. CoHorpama MasorominkoBoi KiCTKM nnoga 22,4 TUKHIB rectadii.
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RAB6-D/OB Ml 13 YUZKO Medical center
D15382-23-02-17-3 GA=32w4d 129cm/1.1/18Hz Tib 0.7 Khodar 17.02.2023 10:05:20AM

Voluson

Puc. 3. CoHorpama ManorominkoBoi KicTkv nnoga 32,4 TuxkHiB rectauii.

Voluson™ RAB6-D/OB MI 1.3 YUZKO Medical center

(9¢

E8
i‘”gxp D15382-22-12-14-12 GA=25w0d 140cm/1.8/34Hz Tib 0.7 Khodar 17.02.2023 12:44:15PM
’ 3.Trim.

€8 . T 100Q
8 Gn 15

C6/M7

FF2/E3

Puc. 4. CoHorpama mManorominkoBoi kicTku nnoga 25,0 TwxHiB recTauii.
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RAB6-D/OB Ml 1.2 YUZKO Medical center
140cm/15/17Hz Tib 0.9 Khodar 24.02.2023 10:40:47AM

.

FIB 5.39cm
GA 33w0d 45.9%

Puc. 5. CoHorpama BenMKOrominkoBoi Ta ManoroMinikoBoi Kictok nnoga 33,3 TxkHIB rectauii.

"°'Es°"E'8" RAB6-D/OB MI 1.0 YUZKO Medical center
(9¢
%) pp D15382-23-02-07-1 GA=18wéd 96cm/15/26Hz Tib 0.5 Khodar 07.02.2023 9:46:20AM

———

Voluson

3]

FIB 2.55cm
GA 18w6d 49.3%

Puc. 6. CoHorpama mManorominkoBoi kicTku nnoga 18,6 TuxHiB rectauii.
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[Ipu BUBYEHHI KOPENALMIHHUX 3B’SA3KIB MiX 0-
B)KMHAMH TIPaBOi 1 JIBOT MaJOrOMIJIKOBUX KiCTOK Y
wioAiB 4-10 MiCSIiB BHUSBJICHO HAsIBHICTH MPSIMOTO
JIOCTOBIPHOTO CHJIBHOTO KOPEIAIHHOTO 3B’S3KYy
Maibke y BCiX BIKOBHX TIpyIax, OKpiM IDIOHIiB 7-
MicsaHOTO Ta 10-MicSYHOTO BiKYy, B SIKHX KOpEs-
1ilfHa 3aJIe)KHICTb OyJa cepeHbOi CHIIM Ta IpsMa.

[pu oIiHII KOPENSAIIHHUX 3B’SI3KIB MiX JIOB-
JKMHOIO TNIPaBOi MaJIOTOMIJIKOBOI KICTKH Ta JOBXKH-

HOIO MPaBOi HUXKHBOI KiHIIIBKH BHSIBJICHO HACTYITHE:
CITa0KHIA IPSAMUIN KOPEIAiHHUHN 3B’ 30K y TUIOMIB 5,
8 1 9 MicsAiB, cepeHbOT CHIU TIPSIMUA KOPETITii-
HU 3B’5130K y mIofiB 4-MicsaHOTO Ta 10-MicsraHOTO
BiKY, a B IIOZIB 6 MICAIiB BHSBICHO CEPEIHBOI CH-
T JTOCTOBIPHUH 3BOPOTHIH KOPENAMIMHUN 3B’ SI30K
(tabm. 2). Y miofiB 7-MiCsSYHOTO BiKY KOpesidHuMit
3B’S130K MK JJAHUMU MMOKa3HUKAMHU BiJICYTHIH.

Tabnuus 2

Cuua KopersIIiHIX 3B SI3KIB MiXK JJOB)KHHOIO MaJOTOMIIKOBOI KICTKH Ta IHITUMH MOP(HOMETPUIHUMH TTOKa3HH-
KaMH y JOCIIIPKEHHIX TUIOIIB

JloBx1Ha TIpaBOi MAJIOTOMIJIKOBOI KICTKH y TUIOJTIB

4 mic 5 mic 6 mic 7 mic 8 mic 9 mic 10 mic
flopxuua MBOT Ma- qgqx  Lg70x  +0.80%  +057**  +0,78%  +0,76**  +055
JIOTOMUJIKOBOI1 KICTKHA
JlomiuHa  mpasoi 4 4, +0,1 -0,51%* 0 +0,26 +0,22 +0,54
HHWX>XHBO1 KIHI[IBKHA
TKJ +0,26 +0,20 -0,19 -0,51%* +0,27 +0,12 +0,53

JloBKIHA JIIBOT MaJIOTOMIJIKOBOT KICTKH Yy TUIOJIIB
Aomita mBOT Hu- 0 +0,14 0,28 0,25 +0,34 +0,36 +0,15
JKHBO1 KIHIIIBKHN
TKJ] +0,14 +0,34 -0,16 -0,22 +0,27 +0,33 +0,24

[TpumiTtku: * — OCTOBIpHICTH KoedimieHTa panroBoi kopesii (p < 0,01); ** — nocToBipHICTh KOedilieHTa paH-

roBoi kopessiii (p < 0,05)

[Ipu omiHIi KOPENAMIHHUX 3B’A3KiB MIX JIOB-
JKIHOIO TIPaBOi MaJIOTOMITIKOBOI KicTku Ta TK]] Bu-
SBIICHO HACTYITHE: CIAOKWH TPSAMHIA KOPEIIiHHIHA
3B’A30K y IoAdiB 4, 5, 8 1 9 MicsAmiB, i 3BOPOTHIM
cmaOKuit 3B’530K y mioAiB 6 MicsmiB. Takox BHAB-
JICHO 3BOPOTHIM HOCTOBIpHHU 3B’S30K y IUIONIB 7
Micsamis. Y 10-MicSYHHMX IUIOAIB JIOAMHM BHSBIIEHO
CEePEeHBOT CHIIH TIPSIMUIT KOPEISIIIHHNI 3B’ SI30K.

[pu anami3i KopemsuiiiHUX 3B’S3KIB MK JIOB-
SKAHOIO JTiBOI MaJIONOMIJIKOBOT KICTKH Ta JOBKHHOIO
JBOT HIDKHBOT KiHIIIBKY BUSIBJICHO CJIAOKUN NpsSMH
3B’130K y wiodiB 5 i 10 micsmiB. Y 6-7 MicsS4HUX
TUTO/TIB BHUSABIICHHN 3BOPOTHINM CIAOKUH KOpPEIAIiii-
HUH 3B’s130K. [lpu mocmimkeHH] mioiB 8-9 Micsmis
BUSIBJICHO TIPSIMUH KOPEISAIIIHAN 3B’ 30K CepeIHbOT
cuni. Y 1wiomiB 4 MICHIB KOPEIAMiHHUA 3B’S30K
BiJICYTHI.

[Tpu BHBYEHHI KOpENSIIHHUX 3B’A3KIB MIX J10-
BXKHHOIO JTiBOI ManorominkoBoi kictku ta TKJl Bu-
SIBJICHO CJIaOKMii mpsiMuii 38’5130k y mioniB 4, 8 i 10
MicamiB. Y 6-7 MicAYHUX IUIOAIB BCTaHOBJICHUI
3BOPOTHIH CIa0Kuil KOpessiiifHui 3B’30K. Y ILIO-
JUB 5 1 9 MicsIliB BUSBICHO MPSMUIL 3B’ SI30K cepe/l-
HbO1 CHIIH.

Hincymox

Ha cporomui IOCHIIKEHHSA IOBXHWHH KICTOK
TOMIJIKH € OZHUAM 3 OJATKOBHX PO3MipiB (eTodio-
MeTpii MpH yIBTPA3BYKOBOMY IOCIIIDKCHHI y Ipy-
TOMy Ta TPETbOMY TPHUMECTPax BariTHOCTi. AHami3
OTPHMaHUX JaHWUX BKa3ye Ha BiIHOCHO PiBHOMIipHHI
picT DOBXKMHM NpaBoi 1 JIiBOI MaJOrOMiNIKOBHX Kic-
TOK YIPOJIOBXK IUIOJIOBOTO TI€Piojly OHTOTEHE3Y JIF0-
JUHA. 3’5ICOBAHO JBa MEPiOAU IHTEHCHBHOIO 3pPOC-
TaHHS JIOBXHMHHU IIPaBoi 1 JIiBOI MaJIOTOMIJIKOBUX
KICTOK Y IJIOAIB JIFOJMHU: 3 KIHI 5-T0 10 KiHIM 6-
ro MICAIIB Ta 3 KiHIA 7-TO JI0 CepeJuHH 8-r0 Mics-
miB. CrioBibHEHE 301IBIIEHHS JOBXWUHA MaJIOTOMi-
JIKOBHX KICTOK BifOyBaeThcst Ha 4-My Ta 9-10 mics-
X BHYTPIITHBOYTPOOHOTO PO3BUTKY.

IlepcnekTHBY MOJANBIIMX A0CTIAKEHb

[IpoBeneHe moCHimKEHHS 3acBigdaye MOTpedy
BU3HA4YCHHS (eTanbHOI YIbTPa3ByKOBOI aHATOMIi Ta
MOp(OMETpUYHHUX TapaMeTpiB KICTOK CKelera y
m1oAiB moauuau 4-10 Micsuis.

Indopmanis npo koHQJIIKT iHTepeciB

[MorteHuiitnnx abo sIBHUX KOHQJIIKTIB IHTEpECIB,
IIO MOB'S3aHI 3 UM PYKOIIMCOM, Ha MOMEHT I1y0JIi-
Kallii He iCHY€ Ta He rmepe0av4aeThCsl.

JlirepaTypHi qxepesa
References

1. Zalifnas B, Bartkevi¢iené D, Drasutiené G,
Utkus A, Kurmanavicius J. Fetal biometry: Rele-

vance in obstetrical practice. Medicina (Kaunas).
2017;53(6):357-364. DOI: 10.1016/j.medici.2018.

65

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



01.004

2. Baumgart M, Wisniewski M, Grzonkowska
M, Badura M, Szpinda M, Pawlak-Osinska K. Mor-
phometric study of the primary ossification center of
the fibular shaft in the human fetus. Surg Radiol
Anat. 2019;41(3):297-305. DOI: 10.1007/s00276-
018-2147-5

3. Georgescu T, lonescu O, Toader OD,
Bacalbasa N, Pop LG. Fibular hemimelia. J Med
Life. 2022;15(4):587-588. DOI: 10.25122/jml-2021-
0397

4. Nishimura G, Handa A, Miyazaki O, Tsuji-
oka Y, Murotsuki J, Sawai H, et al. Prenatal diagno-
sis of bone dysplasias. Br J  Radiol.
2023;96(1147):20221025. DOI: 10.1259/bjr.
20221025

5. Rybak VY, Marinchyna IM. [Prevention of
fetal growth retardation]. In: [Proceedings of the 3rd
International ~ Scientific and Practical Internet
Conference Ways of Science Development in Mod-
ern Crisis Conditions; 2022 Jun 2-3; Dnipro,
Ukraine]. 2022. Ukrainian.

6. Baschat AA. Planning management and de-
livery of the growth-restricted fetus. Best Pract Res
Clin Obstet Gynaecol. 2018;49:53-65. DOI:
10.1016/j.bpobgyn.2018.02.009

7. Broere-Brown ZA, Schalekamp-
Timmermans S, Jaddoe VWV, Steegers EAP. De-
celeration of fetal growth rate as alternative predic-
tor for childhood outcomes: a birth cohort
study. BMC Pregnancy Childbirth. 2019;19(1):216.
DOI: 10.1186/s12884-019-2358-8

8. Aggarwal N, Sharma GL. Fetal ultrasound
parameters: Reference values for a local perspec-
tive. Indian J Radiol Imaging. 2020;30(2):149-155.
DOI: 10.4103/ijri.ijri_287_19

9. Hryhorieva PV. [Morphometric Character-
istics of the Thigh Bone in Human Fetuses].
Ukrainian Journal of Medicine, Biology and Sport.

2018;6(4):38-43. Ukrainian.

10. Kelly PM, Diméglio A. Lower-limb
growth: how predictable are predictions? J Child
Orthop. 2008;2(6):407-415. DOI: 10.1007/s11832-
008-0119-8

11. Ohuma EO, Villar J, Feng Y, Xiao L, Sa-
lomon L, Barros FC. Fetal growth velocity standards
from the Fetal Growth Longitudinal Study of the
INTERGROWTH-21% Project. Am J Obstet Gyne-
col. 2021;224(2):208. DOI:
10.1016/j.aj0og.2020.07.054

12. Papageorghiou AT, Ohuma EO, Altman
DG, Tullia Todros, Leila Cheikh Ismail, Ann Lam-
bert. International standards for fetal growth based
on serial ultrasound measurements: the Fetal Growth
Longitudinal Study of the INTERGROWTH-21st
Project. Lancet. 2014;384(9946):869-879. DOI:
10.1016/s0140-6736(14)61490-2

13. Kelly PM, Diméglio A. Lower-limb
growth: how predictable are predictions? J Child
Orthop. 2008;2(6):407-415. DOI: 10.1007/s11832-
008-0119-8

14. Merialdi M, Widmer M, Giilmezoglu AM,
Abdel-Aleem H, Bega G, Benachi A. WHO multi-
centre study for the development of growth stand-
ards from fetal life to childhood: the fetal compo-
nent. BMC Pregnancy Childbirth. 2014;14:157.
DOI: 10.1186/1471-2393-14-157

15. Hani S, Chalouhi G, Lakissian Z, Sharara-
Chami R. Introduction of Ultrasound Simulation in
Medical Education: Exploratory Study. JMIR Med
Educ. 2019;5(2):13568. DOI: 10.2196/13568

16. Shanks A, Darwish A, Cook M, Asencio |,
Rouse C. Integration of ultrasound simulation to
improve medical student knowledge and satisfaction
on the obstetrics and gynecology clerkship. AJOG
Glob Rep. 2023;3(3):100228. DOI: 10.1016/
j.xagr.2023.100228.

Komap T.B., Xmapa T.B., Xogan A.I'., Xanarypuuk L.B., Kopanpuyk I1.€. ®etajnbHa yabTpa3ByKoBa
aHaToMist i MopomMeTpUYHi MapaMeTpH MaJIOTrOMiJTIKOBOI KiCTKH.

PE®EPAT. AkryanbHicTb. ChOro/iHI HEMOXKIIMBO YSIBUTH €(eKTHBHY POOOTY aKyllepiB-TiHEKOJIOTIB 0e3
BUKOPUCTAHHS YJIbTPa3BYKoBUX mocaipkeHs (Y3/]). Orminka mapaMeTpiB CKesleTa Ma€ BHUpIMIANbHE 3HAYCHHS
JUIS PAHHBOTO BUSIBJICHHSI 3aTPUMKH PO3BUTKY ILI0/a, YpokeHuX Baj po3Butky (YBP). Ilix uac 3Buuaiinmx
V3]1 BuMiproroTh OimapieTadbHUN PO3Mip, OKPYKHICTH TOJIOBH, OKPYKHICTh JKABOTA Ta JIOBXKUHY CTETHOBOI Kic-
TKU Toaa. OnHaK, SKIIO € MiJo3pa Ha OyIb-AKy CKEJETHY aHOMAJIIO UM 3aTPUMKY BHYTPIIIHEOYTPOOHOTO PO3-
BUTKY (BYP) HeoOXinHO 101aTKOBO BUMIPSATH ¥ 1HIII JOBTi TpyO4acTi KicTku. MeTow poOOTH OYII0 AOCIIINTH
MOp(GOMETPHUYHI TapaMeTpH IOBXKHHH IIPaBOi 1 JIIBOI MaJOTOMUIKOBHX KICTOK Ta BCTAHOBHUTH KOpPEJAIiiHHI
3B’SI3KW MK JOBXHHAMH TPaBOi 1 JIIBOI MaJOTOMUIKOBUX KICTOK i JOBXXHHOIO BIIIIOBITHOT HIDKHBOI KiHIIIBKH
YIIPOAOBIK TUIOJJOBOTO MEPIOAy PO3BHUTKY JIIOAWHH Ta TiM SHO-KYIPHKOBOIO JOBXHHOIO Iuroga. Meroau. Y3]]
KicTok rominku 30 TUTONIB JIOAWHU BUKOHAHO 3TiTHO AOTOBOpy mpo cmiBmpamro Mk “YUZKO MEDICAL
CENTER?” i 3aknmamom BUIIOI OCBITH ByKOBHHCHKNM Aep)KaBHUM MEAWYHHM YHiBepcuTeToM. MopdomerpryuHe
JIOCTI/PKEHHST TPOBENIEHO Ha TMpemnapatax HWKHIX KiHIIBoK 39 mwioxis moauan 81,0-375,0 MM TiMm siHO-
kynpukoBoi gomxuHU (TK/). CratucTudni po3paxyHKH MPOBOIMINCS 3a JOMOMOTOI0 BOYTOBAaHHX MOKIINBOC-
teit MS Excel. PesyabraTn. BusnaueHo MopdomeTpuyuHi mapaMeTpH JOBXHWHHU HPaBoi 1 JTiBOi MaJTOTOMITKOBHX
KICTOK y IUIOJIOBOMY TIepioii oHToreHe3y JitoauHu. 3 4-ro no 10-i micsaui BYP noexuna mpaBoi MaioroMmiiko-
BOi KicTKH 3pocTae B 2,66 paszu (3 23,90+2,29 mm 5o 63,63+1,04 mm). [IpuBeprae yBary Te, o JOBXKHHA JIiBOT
MaJIOTOMLTKOBOT KiCTKH TaKOX 30UIbIIyeThCs B 2,66 pasu — 3 24,09+1,58 mm no 64,1+0,87 mm Bigmosigao. Iin-
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CYMOK. AHaJIi3 OTpIMaHUX JaHWX BKa3ye Ha BiTHOCHO PIBHOMipHUII piCT TOBKMHHM IIPABOi i JIiBOI MaJIOTOMiJIKO-
BUX KICTOK YIPOIOBXK IDIOZOBOTO TEPiOLy OHTOTEHE3y JIIOAMHH. 3’SCOBAaHO JIBA MEPiOAM IHTEHCHBHOTO 3pOC-
TaHHS JTOBXUHU TIPABOi i JIIBOT MAJIOTOMIJIKOBHX KiCTOK Y TUIOJIB JIFOAWHM: 3 KiHISI 5-TO 10 KiHIS 6-TO MICSIIIB
Ta 3 KiHI 7-T0 A0 cepeauHu §-ro MicAliB. CroBUIFHEHE 30UIBIICHHS TOBXHHN MAJIOTOMIJIKOBHX KiCTOK BimOy-
BaeThes Ha 4-My Ta 9-10 MicAIIX BHYTPIITHHOYTPOOHOTO PO3BHUTKY.

Kuro4oBi cjioBa: MamoroMiiakoBa KicTka, MOP(HOMETPis, YIbTPa3ByKOBa aHATOMIs, TUTiM, JIFOIMHA.
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ABSTRACT. Background. Functional tests, morphological features of the perihematomal area, dynamics and intensity of
migration of cells with a pro-inflammatory phenotype are considered to be the defining indicators for evaluating the effects of
drugs on animal models of stroke. Objective. The purpose of the research was to investigate the dynamics of changes in the
functional state of rats with a stroke and the migration of CD44+ cells into the perihematomal area after the administration of
dexamethasone and granulocyte colony-stimulating factor. Methods. Unilateral hemorrhagic stroke was simulated in rats;
dexamethasone, growth factor (rHuG-CSF) and their combination were injected subcutaneously on days 1, 2 and 3 of the
experiments. The results of the "inverted screen test" and "platform test" were evaluated, the volume of the hematoma was
measured morphometrically, CD44+ cells were detected immunohistochemically in the perihematomal area of the brain, and
their migration activity was scored on a 3-point scale. Results. After simulating a stroke in rats, test results deteriorated
sharply after 1 and 3 days, and partial recovery was observed after 10 days. The strength of the grasping reflex in the "invert-
ed screen test" significantly decreased, and the time to perform the "platform test" increased. The results were characterized
by the weak correlation between passing the "inverted test" and "platform test" and hematoma volume. Dexamethasone af-
fected the development of cell reactions in the perihematomal area by delaying the migration of CD44+ cells and the elimina-
tion of blood cells by macrophages, and the growth factor promoted the infiltration of CD44+ cells in the first 3 days of the
experiment. Conclusion. Functional tests made it possible to quantitatively assess the manifestations of neurological deficits
(grasping reflex, forelimb strength) in animals that simulated a stroke without the appearance of limb paresis. CD44+ cell
migration to the perihematomal area is potentially associated with remodeling of damaged brain tissue and hematoma elimi-
nation. The effect of dexamethasone was reflected in the delay in the recovery of limb function and the migration of CD44+
cells into the hemorrhage, while the growth factor contributed to the earlier appearance of CD44+ cells.
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Beryn

I'emopariuyauii iHCYJBT € TSHKKHM YpaKEHHSIM
MO3Ky 3 IIpOsIBAMH HEBpOJIOTiYHOTO aedinury Ta
KOTHITUBHUMH nopynieHHsiMu [1]. CydacHa ¢dapma-
KOJIOTiSl JOCSTIIa 3HAYHUX YCIIiXiB Y PO3pO0Ii HOBHX
JKapchKUX 3aco0iB, AKi MOTCHLIHHO MOXYTh MaTu
MO3UTHBHI €(eKTH y JiKyBaHHI iHCYIbTY. JlikapchKi

68

3aco0M MaroTh OyTH OLliHEHI Ha e()eKTHBHICTbH, TOK-
CHYHICTb, B3a€MOJiI0 3 IHIIUMH Ipenaparamu Ta
iHmi edekTy. 3 i€l METO OyJM CTBOPEHI TBAapUH-
HI Mozesli TIeMOopariyHoro iHCyNbTy, TaKi SK
BHYTPIITHPOMO3KOBHHA  KPOBOBWJINB  BUKJIMKAHUN
BBEJICHHSM y MO30K KpoBi, ab0 JOKambHOKO je-
CTPYKIII€}0 TKAHWHU MO3KY MEXaHIYHUM YHHOM abo
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BBeJIEHHsM KojareHasu [2,3]. ['pu3yHn € HalOimbm
MIMPOKO BUKOPHUCTOBYBAHUM MOJICITBHUM 00’ €KTOM
gepe3 MpOoCTOTy poOOTH 3 HUMH, BUCOKY 1 IIBUAKY
BiITBOPIOBAHICTh TOMYJIAIMil B TaOOPaTOPHUX yMO-
BaX, MOXKJIMBICTh CTBOPEHHS HOKAYTHHX JIiHIH, TOMY
MUIII 1 IIypH CTalIX OCHOBHHM BHIOM JabopaTop-
HUX TBapuH y AOCIIKEHHI IHCYIbTY [4].

BaxnuBuM eTanoM poOOTH y AOCTIDKEHHSX 3
TBapUHHUMH  MOJIEJSIMH  IHCYJBTYy €  OIliHKa
(yHKIIOHAIBHUX 3MiH. 3aJ€XKHO BiJ METH JO-
CJIIJPKEHHS], MOKe OYTH OIliHEeHa MOTOpHA (DYHKIIis,
IOCTIIHMIIbKA IOBEMIHKA, MaM'sITh 1 CKJIagHIIIE
OIIIHUTH CEHCOpPHi 3MiHH. 11 00’ €KTHBHOTO TITymMa-
YEeHHSI PE3yJIbTATiB KPUTUYHUM € 3MEHIICHHS BIUIU-
By CyO'€eKTHBHOi OIliHKH MJOCHiTHHWKA, HATPUKIA]
KOJIM OIIHIOIOTHCS 3MIiHH 32 SKICHUMH XapaKTepH-
CTHKaMH, a He Y KUTbKICHOMY BUMIpI.

KpoBoBWIMB MOXHa BIATBOPUTH y Pi3HUX Ii-
JSIHKaX TOJIOBHOTO MO3KY InypiB. BmkuBaHicTh Ta
3MiHM (yHKUIT OyIayTh 3amexaTH Bij JoKaji3auii Ta
00’eMy ypaxkeHHs1 MO3KY [5]. He icHye yHiBepcanb-
HOTO TeCTy abo IIKaIu JJIs OMIiHKU (DYHKI[IOHAIBHO-
IO CTaHy TBapHH, OCKIJIBKU HACIIIKUA MOJICITIOBAHHS
IHCYJIBTY BH3HAUYaIOThCS OaraTbMa YMHHHMKaMH. Ma-
7i 32 00°’€eMOM ypasKeHHSI MOXYTh HE ITO3HAUHTHChH
Ha 3HAYHIN BTpaTi QyHKUIi (HapUKIaa, mape3 KiH-
IIBKM) 1 IIKAJIHK 110 OIiHIII HEBPOJIOTIYHOTO Aedimm-
Ty HE J03BOJIATH OJEPXKAaTH OaKaHOTO Pe3yJbTaTy.
VY 1poMy IOCHIIKEHHI MH OIHCYEMO Ppe3yIbTaTH
TECTYBaHHS 3arajibHOi CJIA0KOCTI y TBapUH 3 1HCY-
JIbTOM 3TiJTHO «IHBEPTOBAHOTO TECTY» Ta yJOCKOHA-
JICHOi aNbTEPHATHBU LLOTO TECTY «BUXIJ Ha IUIAT-
dbopMy». AHaN3 3alCKHOCTI CTaHy TBapHH BiJ
00’eMy KpOBOBWIHMBY Ta KIITHHHI peakuii y nepu-
TreMaTOMHIN MUISHII 3HAYHOIO MIpOK OO0YMOBIIO-
IOTh MOJJIMBICTP BUKOPUCTAHHS MOPQOIOTITHIX
JAaHWUX JUTS OIIHKU BIUTMBY JIiIKapCHKHX 3aco0iB. [le-
PCIIEKTUBHUM € BIUIMB Ha EHIOTCHHI CTOBOYpPOBI
KIIITHHY Ta 3allallbHi peakilii, 1o B KOMOiHaIl1 MoXke
MOTEHIIIHHO 3MiHH TICTOT€HETHYHI 3aKOHOMIPHOCTI
peMOIeTIOBaHHS ypa)keHo1 JUITHKA MO3KY [6,7].

Merta — 1OCHIAUTH AMHAMIKY 3MiH (PyHKI[iOHA-
JBHOTO CTaHy IIypiB 3 IHCYJAbTOM Ta Mirparii
CD44+ wiIiTHH y HepUreMaToMHy AUISHKY IiCIs
(hapMakoOKOpeKIIil.

Marepianu Ta MeTOAU

Mooens incynomy. Ulypam camisam iHii Bictap
(maca 205,6+7,1 r) MoOHENIOBaNM BHYTPIlTHB-
OMO3KOBY IeMaToMy Y IpaBiii BHYTPIIIHIA Karcyi
TOJIOBHOTO MO3KY. MaHimynsuii 3 TBapuHaMu Ipo-
BEJICHO ITiJ HApKO30M (TiOTeHTal HaTpiro, 50 MI/KT,
BHYTpilIHbOOYEepeBUHHO). KoopanHatn BBenCHHS
ayTOJIOTIYHOT KPOBi y TOJOBHHH MO30K pO3paxo-
BYBAJIM 32 CTEPEOTaKCHYHMM aTiacoM Paxinos G. i
Watson C. (2006) (L=3.0-4.0; H=4.0-6.0; AP=-1.0-
3.0) [8]. 3miiicHrOBaNmM po3pi3 MOMEPEAHBO MOTOJIE-
HOI IIKipH, poOunM TpemaHAIiitHMKA OTBip HiameT-
poM 1,0 MM, BBOOWIM ayTOJOTiYHY KpOB B 00'emi
0,02 mut (0e3 koarynsHTiB, mmpuneM 1,0 mi), ronky
3anuiuany 3aQiKCOBaHOI0, HE BHMBOJWIM 3 MO3KY,

yepe3 10 XBUIMH BBOANIN KPOB IIOBTOPHO B TOMY K
00'emi, ITicist IbOTO TOJKY BUITyYasd, paHy 3amluBa-
i momiamiganM ¢inamenTom 2 USP i 3pomryBanm
MOBIIOH-HOIOM.

TBapuH paHIOMHO PO3IUTIIIHN Ha 4 TpymH 110 24
y koxHii: 1) mypu 3 iHcynsrom (IHC), 2) mypu 3
IHCYIIBTOM Ta BBeAeHHsAM nekcamerazony (IHC/M),
3) mypH 3 IHCYJIBTOM Ta BBEACHHSM I'paHyJIOLUTAp-
HOTO KoJloHiecTuMytorouoro ¢akropy (IHC/®), 4)
LIypd 3 IHCYJbTOM Ta KOMOIHOBaHMM BBEACHHSIM
JOCIIKYBaHHUX JiKapchkux 3acobiB (IHC/+d).
Hexcameraszon (“Jlexxim”, Ykpaina) BBOIWIN y 1031
10 mr/kr, a ¢akrop pocty (rHuG-CSF, Sanofi) y
no3i 50 Mxr/kr, migmkipao uwepes 1, 2 ta 3 modu
EKCTIEPUMEHTY OJIMH pa3 Ha J100Yy.

Ha 1, 3 ta 10 go0y micis MoaemoBaHHS TeMo-
parivHoro iHCYJBTY TPOBEICHO OINHKY (YHKIIIO-
HaJIbHOTO MOKAa3HHKA IIypiB, SKUM MOZETIOBAIN
reMopariuHuid iHCyabpT. B gKocTi (yHKUIiOHaNbHOT
mpoOu 0O0paHO TECT «IHBEPTOBAHUH TECT» Ta «BUXIJ
Ha m1aThopMy».

«Ineepmosanuii mecmy. UlypiB moMimianu Ha
MmertaneBy ciTky 30%40 cm (BikHO ciTku 1 cM, ciTka
OTOYEHa 3aropoxero BHcoToro 10 cMm) CiTKy mepe-
BEPTAJIH i IIypH MepeOyBald y MOJOKCHHI CIIUHOIO
70 Hu3y. TBapMHM YTPHUMYIOTBCS 3a CITKy JO BHC-
HakeHHs. Yac BHCIHHA (IKCYeThCS SK JaTCHTHHU
mepiosn (cex).

«Buxio na nnamgopmyy. llypi mominiany Ha
MmertaneBy ciTky 30%40 cm (BikHO ciTku 1 cM, ciTka
0e3 OOpTiB, Ha 3BEpXy CITKH IUIAThOpMa 3 JEpeBa,
IUIACTHKA TOIIO), MEPEBEPTaIH 1 IIypH mepedyBanu
y TMOJIOXKEHHI CIUHOIO A0 HM3y. TBapuHU CHEpIy
YTPUMYIOThCS, JIalli IEPEMIIYIOThCS Ha BEPX CITKH 3
wiatdopmoro. Yac BUXOy TBapuH 3 TOJIOKEHHS Ha
cnuHi Ha MIatGopMy (QIKCYeThCS SIK JaTCHTHHN
mepion (cex). DIKCYIOThCS BHITAIKH HEBUKOHAHHS
TecTy.

Bugeoenns 3 excnepumenmis. Yepes 1, 3 ta 10
IO TiCIsT MOJENMOBaHHS IHCYIBTY IIypiB BUBOIMIN
3 €KCHEPUMEHTY 3 PO3pPaxyHKY IO 8 TBapHH Ha KO-
JKeH TepMiH crocTepekeHHs (0e3 ypaxyBaHHsS Jie-
TanbHOCTi). TBapuH HapkoTU3yBaiu (TiomeHTal
Hatpito, 50 WMI/Kr, BHYTPIIIHBOOYEPEBUHHO) 1
3MIACHIOBAIM IHTpaKapaiaibHy mepdysioo (creprry
¢izionoriyHuM po3yrHOM B 00’emi 200 MuI, mOTIiM
10% posunmHOM (opManiHy y pO3BEAEHHI Ha
¢izionorivaoMy po3uuHi y 00’emi 200 mir). T"omos-
HUI MO30K IIypiB OyB BWJIYYEHHH UI1 OLIHKA
00’eMy TeMaTOMH Ta TiCTOJIOTIYHOTO JOCIiKSHHS.

06’em eemamomu. TOIOBHHHA MO30K IIypiB
(poHTATBHO PO3pi3and 3 KPOKOM y 2 MM. 3pi3H, Y
SIKWI BHSIBJICHO KPOBOBWJIMB, CKaHyBaJHM 1 3a JIOTIO-
MOroro mporpamHoro 3abesmeueHHs Carl Zeiss
(AxioVision SE64 Rel.4.9.1) BumiproBanu mJomnty.
[Tnomry MHOXWIIM Ha TOBIIMHY 3pi3iB MO3KY, 100
OTpUMAaTH 3arajpbHuil 006’ eM remaromu [9,10].

Imynocicmoximiune  docniodicenus.  3pas3Ku
MO3KY 3HEBOJHIOBAJIM Yy i30mpomnaHoii (Tpu cepii,
99,8% po3umH), XJI0poGopMi 1 YIIITLHIOBAIN Yy Ha-
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padini (Tpu cepii, mo 60 xB). I3 mapadinoBux 61I0KiIB
BUT'OTOBJISUTA (PPOHTAIIbHI 3pi3U TOBIIMHOIO 4 MKM.
Mikponpemnapara 3a0apBIIOBAIM T€MAaTOKCUIIHOM
Ta eo3mHOM. CD44+ KIITHHH BHSBILUIH 1IMY-
HOTICTOXIMIYHIM METOJOM. BHKopucTano mmummade
MOHOKJIOHaNIbHE aHTUTIMO mpotu CD44 (Abcam,
ab238464, CIIIA) y po3senenHi 1:200, yac iHKyOa-
uii 20 xB npu 24°C, yac iHkyOauii 3 BTOpHHHHM
antutiyiom 10 xB. Bizyamizanito peakuii 3ificHIOBa-
JM Ha OCHOBI peakuii 3 AiaMiHOOEH3MIUHOM
(EnVision FLEX; Dako, Glostrup, Hdanis). Mikpo-
npenapatd  JOCHIIDKYBaIW — TiJ  MIKPOCKOIIOM
Olympus BX51 i ¢oTorpadysanm mudpoBoro kKame-
poro Olympus C3040ZOOM 3a 1OmMOMOToI0 MpO-
rpamuoro 3abesmneuenns Olympus DP-Soft 3.2
(Olympus, Toxkio, SmoHis).

AxrtuBHicTh Mirparnii CD44+ xiiTHH OmiHIOBa-
JIA aKTMBHICTH 3-0aIbHOIO IIKAJIO0, e 1 Oan HasBHI
MOOJIMHOK] IMYHOIIO3UTHBHI KJIITHHH, 2 0anu BUSB-
JICHO TPYNHM KIITHH HaBKOJO TremaroMmMu, 3 Oamu
BCTaHOBJICHO MHOXXMHHI CKYMUYEHHs y/Ta HaBKOJO
reMaToMH.

Cmamucmuuni  docnioncennsi. CTaTHUCTHUHY
00poOKy maHuUX mpoBOAWIH y mporpami StatPlus
(ver. 7.0, AnalystSoft Inc.). HopwmambHicTs
pO3MONUTYy NaHUX Yy Tpynax HOPIBHSHHSA BU3HAYAIH
3a kpurepieM Kommoroposa-CmuproBa. BiporimHy
PI3HHULIO MDK IpylaMd BU3HAYaId METOIOM OJIHO-
(hakTopHOTO muUctepciitHoro anamizy (ANOVA) 3
nonpaBkoo boHdeponni. BusHauamu koedirieHT
panroBoi kopessmii Crmipmena. BimMmiHHOCTI Mik

rpylaMy BBa)KaJIW CTaTHCTHYHO 3HAYyMIMMH 1pu P
<0,05.

bioemuxa. ExcriepuMeHTH 3 JIaOOpaTOPHUMH
TBapHHAMH TIPOBOAWIM BiAMOBimHO 10 JMpeKTHBH
€C 2010/63/€C mnsa ekcriepuMeHTIB Ha TBapHHAX Ta
HamionansHoro [HCTUTYTY 3A0pOB'S IOTIIAN Ta BH-
KOPUCTaHHS 71a00paTOpHUX TBapuH (NIH
Publications No. 8023, mepernsan 1978 poky). [o-
CIJDKeHHsT OyJio 3aTBep/pkeHO Ha bioeTnynii
KoMicii Ta €TMKM HayKOBHX AociijukeHb y Hario-
HaJbHOMY MeIu4HOMY YyHiBepcuteri imeni O.O.
Boromonsis (mpotokon Nel60 Bix 26.09.2022 p).

Pe3ysbTaTH Ta iX 00roBOpEeHHA

VY mypiB 3 iHCYIBTOM pi3KO 3MEHIIWINCH pe-
3ynbTaTH (YHKIIOHATHHUX TECTIB MOPIBHIHO 3 Ja-
HAMH JO MOJENIOBAaHHS BHYTPIIIHBOMO3KOBOTO
KpoBoBmIMBY. Cmila XamajgpbHOTO pediiekcy y «iH-
BEPTOBAHOMY TECTi» JOCTOBIPHO 3MEHIIIIIACH, a Yac
BUKOHAHHS TECTY «BHXiJ Ha ruiaTrdopmy» 301IbIIH-
Bes. Y rpymi IHC BcTaHOBICHO MOCTOBIpHE 30ib-
HIeHHs JateHTHoro mnepiony (P<0,05) uepe3 10 aid
MICJIsE MOJCTIOBAHHS 1HCYJIBTY, 1[0 OIIIHEHO SIK MPO-
SIB CIIOHTAHHOTO (DYHKIIIOHAJIBHOTO BiHOBJIEHHS. Y
rpymi IHC/]] He BUSIBIICHO pPI3HHUII Pe3yIbTaTIB MiXK
TEepMiHAMH TIPOXOpKeHHS Tecty. Y rpymi [HC/®
gepe3 10 mi0 BiAMiYeHO TEHACHIIIIO MOKpAIICHHS, a
y rpyni [HC/JI+® pi3HHALA MiX HEepIIAM Ta TPETiM
TEPMIHOM CITIOCTEPEKCHHS [JOCSINA JIOCTOBIpHOI
pi3HuIl, 30UIbIICHHS NaTeHTHOro nepioxy (P<0,05)
(tabmn. 1).

Tabuuns 1

PesynbraTi OLiHKY (YHKI[IOHAJILHOTO CTaHY LIYPIB 3 IHCYJIBTOM 3a TeCTOM «iHBepToBaHui TecT» (IT) «Buxin Ha
mwiardpopmy» (BIT) (Me[Q1-Q3])

I'pyna tBapun Tect Tepmin
1 moba 3 nmoba 10 moba
K IT 215,1[170.6-235.7]
BII 5.0[4.7-6.0]
IHC IT 18.3[7.0-27.71* 10.0[7.5-12.5]* 51.2[25.7-60.2]*,** 1
BII 15.0[9.5-18.2]* 11.7[10.0-13.0]* 15.3[10.0-13.3]*
IHC/ IT 10.3[7.3-18.7]* 10.3[8.3-15.0]* 8.3[7.5-10.8]*
BII 9.3[7.7-13.2] 8.8[6.7-10.3] 8.3[7.3-10.7]
[HC/® IT 15.2[10.2-18.1]* 12.8[8.9-38.2]* 23.3[14.3-27.0]*
BII 11.5[7.7-16.9]* 9.8[7.5-12.2] 8.2[7.4-10.7]
HC/J+D IT 15.2[7.5-23.5]* 17.8[13.7-25.0]* 39.8[26.2-62.9]*,**
BII1 7.6[6.5-19.2] 12.3[10.3-17.2]* 11.5[8.4-15.5]

IMpumitka: * p<0,05 no kouTpot0; ** p<0,05 no 1 706wu; § p<0,05 mo 3 no6H

VY Tecti «BUXiA Ha UIATGOPMY» Yac BUKOHAHHS
TecTy OyB moctoBipHO moBmmM y rpyni IHC y tpu
TepMiHH crnoctepexxeHHs, y rpym ITHC/® gepes 1
no0y micnst iHcyneTy, y Tpymi IHC/I+® uwepes 3
J00M. 3araipHOI0 TEHAEHILi€ Oyso 30iNbIICHHS
yacy nepexony Ha miatdopmy. Pesynbratu ¢pyHki-
OHAIBHMX TECTIB CBIYaTh MPO TipIIy Pe3yJIbTaTHB-
HICTh BMKOHAaHHS TECTIB TBapHHAMH 3 iHCYJIHTOM.
PesynbraTu KopensuiiHOro aHanizy Ha 1 100y micis
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MO/ICITIOBAaHHS 1HCYJIBTY BKa3ylOTh Ha CJIa0Ky Hera-
THUBHY 3aJIEKHICTh MiXK 00’€M TeMaToMHu Ta Pe3yJib-
TaTaMU TECTYBAaHHS 32 «iHBEPTOBAHUM TeCTOM» (I=-
0,29, p=0,03) i cnabky 3aJeXHICTh 3 YAaCOM BHUKO-
HaHHS TecTy «BHMXin Ha 1iatdpopmy» (r=0,46,
p=0,01). 3 wacom BimOyBaiOCh YacCTKOBE BiIHOB-
NeHHs (QYHKIIOHABHOTO CTaHy TBapuH. [HBepTOBa-
HUH TeCT MOKa3aB OiLIbIIY YYTIUBICTH MO0 OLIHKA
PiBHS 3aralbHOTO COMATHYHOTO CTaHy IIypiB: BTO-
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MH, 3arajJpHOi CIaOKOCTi, GYHKIII mepeaHpoi KiHIi-
BKH.

[IpoBexeno anamiz mMopdosorivHuX 0co0IMBO-
CTe KpOBOBWIMBY Ta #oro o0’emy. KpoBommus
BUSIBJICHO Yy IUIAHII MO3KY, sSIKa Maja BHYTPIIIHIO
KallCylly Ta pPOCTpPO-JIaTepalbHy 30HY Talamycy
(Puc. 1). Cepenniii 06’eM remaroM He BiApi3HSBCS

MiX TPYIIaMH TIOPiBHAHHS, y TUHAMII €KCIICPUMEH-
Ty TaKOX HE BHSBICHO CTaTUCTHUYHO 3HAYYIIOi pi3-
auni (Puc. 2). 3rimHo cTepeoTakCHYHOTO aTiacy
reMaToMH MEXKYyBaId 3 CEHCOMOTOPHOIO KOPOIO,
SApaMy TajJaMmyca, CTPYKTypaMy CMyracToro Tiia Ta
Omigoro mapy.

Figure 15

Bregma 0.70 mm

Interaural 5.86 mm

Figure 32

Bregma -3.14 mm

Puc. 1 ®poHTanbHi 3pi3n ronoBHOTO MO3KY Lilypa 3 reMaToMOl0 Ta kapTa CTPYKTYp FONOBHOTO MO3KY 3i CTEPEOTAKCUYHOTO

artnacy.
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Puc. 2. O6’em rematomu y npasinn remiccpepi Mo3ky
wypis yepes 1, 3 Ta 10 fi6 nicns BBEAEHHA ayTONOriyHOI

kpoBi (Mtm).

O06’eM KpOBOBUJIMBY TIO3HAUMBCS HA JIETAIBHO-
cTi TBapuH (Tabi. 2). 3apeecTpoBaHO BUMAIKH He-
BUKOHAHHS TBapHHamu TecTiB (Tabi. 2). Tak, ycmi-
[IHICTh TECTY «BHXiJ Ha IUIATPOPMY» y YOTHUPHOX
rpynax Oyia HacTymHoro: uepe3 1 100y micis iHcy-
meTy 'y 73,9%, 76,1%, 100% i 82,6% TBapuH, uepes
3 nobu — 92,8%, 76,9%, 93,3% i 100%, gepe3 10 nibd
— 100%, 83,3%, 83,3% i 100% (Tabmn. 2). Y rpymi
IHC BcraHOBNIEHO BHIY IMHAMIKY JIETAIBHOCTI 3a
10-neHHUI TEpMiH.

3a pe3ynpTaTaMH TICTOJNOTIYHHX JOCIiIKEHb
BCTaHOBJICHO HACTYIHI MOPQOJIOTiuHI 3MiHH Y HiJs-
HIl KPOBOBWJIMBY: 1 00a — BHSIBIEHO TUIBKH KpO-
BOBHJIMB; 3 700a — 3’SIBJISIFOTHCS MOOJUHOKI MOHO-
HYKJIeapHi KIITHHH a00 iX HeBenuki rpynu; 10 noba
— O3HAaKM ejiMiHalii KPOBOBWIMBY 1 iH(IiNbTparis
JiMGOUUTIB, MOHOIMTIB/Makpodarie, aHrioreHes.
IMyHOTICTOXIMIYHMM METOJOM BHSBJIECHO THOSBY
mooauHoknx CD44+ ximituH cneprry y mepurema-
TOMHIH TKaHMHI MO3KY, a 4epe3 3 ta 10 mi6 micis
BBEJICHHS ayTOJOTIYHOi KPOBI Maja Miclle aKTHBHA
iH}inbTpaLis iMyHOnIO3UTUBHUX KiiThH (Puc. 3).
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Puc. 3. CD44+ KniTUHN HaBKOJO KPOBOBUNMBY Yepe3 3 obu nicns BBEAEHHS ayTONONYHOT KPOBi Y MO30K LLypiB. IMyHoric-

TOXiMiyHe 3abapBneHHs 3 rematokeuniHoM lMinna. A x200, b x400.

Tabnums 2
YcnimHiCTh BUKOHAHHS TECTY «BHXIJ Ha miatdop-
My» gepe3 1, 3 ta 10 mib micms MomemroBaHHS iHCY-
JIbTY 3 ypaxyBaHHSM JICTAILHOCTI TBAPHH

I'pyma Tepmin Tect+ (N 1ypis Ha
TEPMiH JOCIIY)
1 noba 3 noba 10

no0a
IHC (n=24) 17(23) 13(14) 3(3)
IHC/[1, (n=24) 16(21) 10(13) 5(6)
IHC/® (n=24) 23(23)  14(15) 5(6)

[HC/I+® (n=24)  19(23) 16(16)  5(5)

[IprmiTka: B JAyXKax BKa3aHO KiJIbKICTh TBapHH Ha
00y CKCIICPUMEHTY IIiCIsi BHUBCICHHS TBApUH Ha
KOKeH TePMiH CIIOCTEPEIKEHHS Ta IICJIsl BUKJIIOYEH-
Hs 3 aHAI3Y JICTAIbHUX BUIIA/IKIB.

h
Ly
—t— —
|

[MimpaicTs CD44+ xmiTia
—_
3
|

W
I

[=]

HC THC/T IHC/D
01 noda O3 gooa W10 goba

HC/+®

Puc. 4. AxtuBHicTb wmirpauii CD44+ «knituH 3a 3-
6anbHO LWKanow A0 AiNSHKU KpoBOBUNMBY Yepes 1, 3 Ta
10 ni6 nicns BBEAEHHS ayTOMOriYHOI KPOBi y MpaBy remic-
hepy mo3ky wwypis (Mtm). * p<0,05 go 1 gobu; T p<0,05 oo
rpynu IHC/[ Ha 1 poOy.
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VY rpymi IHC/J] CD44+ xmiTuH 3 MEHIIOIO iH-
TEHCHBHICTIO MITPyBaJiil A0 IMEPUTEMAaTOMHOTO Peri-
OHYy, a eJiMiHamis (OPMEHUX EIEMEHTIB KPOBi Mak-
podaramu Oyna 3aTpumaHnoro. Jlekcamera3oH I03-
HauuBCS Ha BiNTEPMiHYBaHHI KIITHHHHUX pPEakLiii,
SKI TOB’S3aHI 3 YYacTIO KIITHH 3 Ipo3analbHUM
(EeHOTUTIOM Yy pEMOJICNIOBaHHI KPOBOBHIIMBY. TeH-
JICHIi0 70 Outhin paHHboi mosiBu CD44+ kiitux
HaBKOJIO TeMaToMH BcTaHoBjeHo y rpyni IHC/[I+d
(Puc. 4).

o6 3po3yMITH TOJNOBHY TEHACHIIIO MOSBH
CD44+ xItiTHH HaBKOJIO KPOBOBHJIMBY OYyJIO BHUKIIFO-
YeHO 3 aHawi3y (pakTop BBEICHHS JIKApCHKUX 3aCO-
0iB (00’emHanm BapialliiiHi psITU TPYI) 1 MPOBEITH
KOPEJIAIIif0 MK 00’€MOM KPOBOBHJIMBY 1 JaHUMH 32
3-0aNplIor0 MIKAJOK OLIHKU LIUIBHOCTI JTOCIIJKY-
BaHMX KJIITUH. PaHroBuil xopensuidHui aHaji3 3a
kputepieMm CriipMeHa NMoKa3aB CHIIbHUN TTO3UTHBHHIA
3B’5130K MiX akTHBHIcTIO Mirpauii CD44+ kiituH Ta
00’eMoM remaromu 4epe3 3 MOOH MiChas BBEACHHS
AyTOJIOTIYHOI KPOBI 1 TEHJIEHIIIIO 3aJIe)KHOCTI uepe3
10 ni6 (1 mo6a r=0,04 p=0,86; 3 moda r=0,65
p<0,01; 10 mo6a r=0,38 p=0,09). Takum 4YHHOM,
00’eM KpOBOBIJIMBY y 3HAYHIH Mipi BU3Ha4aB iHQi-
neTparnito CD44+ xmituH y nepudoKaibHy AUITHKY
KPOBOBHJIHBY.

Ha ocHOBI gaHuX, sIKi OJieprKaHi 3a pe3yibTa-
TaMH TiCTOJIOTIYHHX, IMyHOTICTOXIMIYHHX Ta (yHK-
[IOHAJBHUX JOCHIIKEHb, CPOPMOBAHO 3aKIFOUCHHS
npo Te, IO ICHYE 3B 30K MK KIITHHHUMH PEaKIli-
SIMH HAaBKOJIO KPOBOBHJIUBY, MOP(OJIOTi€0 KPOBO-
BUWJIUBY Ta PiBHeM (QYHKUIT y TBapuH 3 iHCYJIHTOM.
BusIBI€HO TEHICHLIIO TOTO, IO Mis JIEKCaMETa30HYy
y IOCTiKyBaHil 1031 MOXe MaTH HeTaTHBHI edek-
TH 10O JMHAMIKM BiJIHOBJICHHS IIICNISl 1HCYJIBTY.
BizyanbHo HeBposoriuHMH Ae(ilMT MOXE BUSBIIS-
THCh SIK OOMEXeHa MOTOpHAa aKTHBHICTh ab0 3HaY-
HUH mape3 KiHLIBKH, 10 € Pe3yJIbTATOM YpPa)KeHHs
PI3HHX CTPYKTYp MO3KY 1 KOpEIIo€ 31 CTyHNeHeM
YIIKO)KeHHS. «[HBEpTOBaHUU TECT» XapaKTepHU3ye
3arajibHy COMAaTHYHY aKTHUBHICTh, M S30BYy CHIY,
XanaJbHUH 1 opieHTariitauil pepaexcu [11]. Tect €
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METOJIOM BHOODY I OLHKH CTaHy TBAapHH, y SIKHUX
MCHs ypaXXeHHs MO3KY TOTIpIIMINCH TOBEIIHKA 1
COMAaTHYHUH CcTaH, 0€3 03HaK mape3y KiHIIBKA. Mu
MOKAa3aly, 0 «IHBEPTOBAHUI TECT» € OUTBII YyTiIH-
BUM METOJIOM OITIHKH (PYHKIIiI HepeIHbOi KiHIIBKH,
HDK TeCT «BHXiX Ha TiaThopMy». Alle Ipyruil TecT
Ma€ BHUIIly YYTJIHMBICTh I[0JI0 HETATUBHOTO Pe3yJbTa-
Ty, TOOTO HEBUKOHAHHS TecTy. BinmiueHo, mo TBa-
PHHH, SKi [OKa3ald HETaTUBHUU pE3yJbTaT TECTY,
a00 y IMHaMIlll Majlk Mi3epHi 3Ha4€HHS JIATEHTHOTO
nepiogy runHyiu y tepMminu 12-36 rogus. Y Takomy
KOHTEKCTI Il YaCTHHA TECTy € IPOrHOCTHYHOIO I10-
JI0 TUHAMIKH JIETaJbHOCTI TOCTIMHUX TBapHH i3 3HA-
YHHAM Ypa)KEHHSAM MO3KY.

JlpyruM BaKIMBUM PE3yIbTaTOM POOOTH € Te,
0 aKTUBHICTH iHQimbTpanii CD44+ xiitnH Mana
MO3UTHUBHY KOPEIAIil0 3 00’€MOM KPOBOBIJIHBY.
PosrasinaeTses rinoTesa, MmO HABKOJIO KPOBOBIIIUBY
B NIEBHIA Mipi BiIOyBaeTbCcs KOHKYPEHIISI MK KJIi-
TUHAMH 3 NIPO3alajbHUM (PEHOTHIIOM Ta aCTpPOLM-
TamH, siki popMyIOTh TimianbHuil pyoeus. IcHye mor-
JsI, WO acTPOLMTH IPOSIBISIOTE PEAKTHBHI 3MiHH
JUIE OOMEKCeHHS TIepU(OKATbHOT TKAHUHH BiJ I[UTO-
TOKCHYHOTO BIUIMBY IIPOJYKTiB HEKPO3Y Ta FEMOJII3Y
[12]. HIBumka emiMiHAIiS KIITHHHOTO IETPUTY MO-
JKE CIIPHATH 30€pPEKEHHIO YMOBHO HEYIIKOKEHO]
TKaHWHU MO3KY HaBKOJIO KPOBOBHIJIMBY 1 omocepen-
KOBaHO BIUTMHYTH Ha MOP(QOJIOTiI0 TIIAIEHOTO PyO-
g, Y IMX peakmisx MoxyTh Oytu 3amisai CD44+
KIIITHH OCKIUIBKHU IICH MOBEPXHEBUI MapKep € perie-
NTOPOM JIO0 TiallypOHaHy i HEOOXiJHMH KIITHHAM 3
npo3anajsHuM (HEHOTHIIOM Uit Mirpauii 1o YIIKO-
jokennx TkauuH [13]. Moro excrpecyiots Makpoda-
' MOHOILIUTAPHOTO MOXOKCHHS [14], KIITUHU MiK-
pornii [15] Ta HefiTpodinu npu 3ananenHi [16], ne-
aki cyomomynsmnii T-miMdonuTiB Ta Me3eHXiMaNbHI
cToBOypoBi kiitiaH [17]. [lomibHO mo Hammx pe-
3ynbTatiB, Mirpanito CD44+ KITiTHH BOPOIOBXK TPH-
BaJIOTO Yacy CIIOCTEPIraid IMicis iMeMigHOTO 1HCY-
ety [18]. Pa3zom 3 THM, IekcaMeTa3oM IpUTHITYBaB
nosisy CD44+kmiTH, ale CTHMYIIOBAaB aCTPOTIIiO3
ta nosBy CD146+ kiituH y BinpaneHomy nepioai i
ix y4acth y aHriorenesi [19,20]. BussieHi y upomy
JociimkenHi 3Minn mirpaiii CD44+ kniTHH MOXYTh
PO3IIISLIATHCH SIK LI OJHI e(eKTH IeKcaMeTa3oHy

me MoTpeOyIoTh JOCHTIKeHb, ane Todh (axT, Mo
(dbyHKITIA TIepeaHiX KiHIIBOK Oyia KpaIioro i mosiBa
CD44+ xniTuH Majla TEHICHLHIO OO 30UIbIIEHHS €
MATPYHTSM A0 OLIHKH ITO3UTHBHOTO epeKTy (hakTo-
Py Ha perioHaNbHI 3MiHH HAaBKOJO T€MaTOMH, SK i
pu koMmOiHatii pakTopy 3 JeKcaMeTa30HOM.

BucHoBku

1. Tectn «iHBepTOBaHWII TeCT» Ta «BUXiA Ha
waTGopMy» Jajll MOXIIHMBICTh KUIBKICHO OILIHUTH
3MIHA (DYHKIIOHAJIBHHUX IMOKA3HUKIB (XamajibHUN
peduekc, cuna nepesHboi KiHI[IBKH) Y TBApHUH, SKUM
MOJIEIIIOBAJIM 1HCYJIbT, O€3 MOSBU Hape3y KiHIIBKH.
Pesynbratu TEcTyBaHB y TOCTPOMY TEpioJi 3ayexa-
JM BiX CTYIEHS YpaKeHHS MO3KY 1 00’eMy remaro-
MH.

2. Jlo mepureMaToMHOI DUITHKA MO3KY ITypiB 3
incynerom MmirpyBamu CD44+ xmitiHH, SKi TinmoTe-
TUYHO MAOTh 3B’SI30K 3 KIITHHHUMH PEAKIIISIMH, [0
MOB’5I3aHI 3 PEMOJENIOBAaHHAM YpPa)KEHOI TKaHWUHU
MO3KY Ta eJiMiHalli€l0 KPOBOBUJIMBY.

3. Jlis nekcameTra3oHy NO3HAYWJIACh y TEHJCH-
uii g0 npurHideHHs wirpaiiro CD44+ xiituH 10
KPOBOBWJIMBY y Tiepii 3 H00U IHCYJIBTY 1 3aTPUMKHU
CIIOHTAHHOTO BiTHOBJCHHS (DYHKIIi KIiHI[IBKA TBa-
PUH 3 IHCYJBTOM, TOZl AK TPaHYJOUUTAPHUH KO-
JIOHIECTUMYIIOIOUHH (DaKTOp CIIPHSB MOSBI KIIITHH 3
JOCIIKYBAaHIM IMyHO(ECHOTHIIOM.

IepcnexTHBY MOJANBLIIMX PO3POGOK

Pe3ynpratn mOCHi/KEHb BIAKPHBAIOTH IIEp-
CIIEKTUBH Yy BHBUYEHHI 3aKOHOMIPHOCTEH PO3BUTKY
TKaHWHHHUX peakuiid y nepuQoKaibHIA IUISHII 1H-
CYJbTY, 30KpeMa pPO3BHTKY IIialbHOTO pyOIs, 3a-
NaJbHOTO MPOLECY Ta aHTiOreHe3y, y4acTh KIIITHH
pi3koro iMyHO(EHOTHITYy y IIMX 3MiHAX Ta iX KOHKY-
PEHTHI B3a€EMOIii.

Indopmanisa npo koH(ikT iHTEpeciB

[MoreHmiitanX a00 SBHUX KOH(QIIIKTIB iHTEpECIB,
IO TMOB’S3aHi 3 IMM PYKOIHCOM, Ha MOMEHT
myOikarii He iCHye Ta He epen0avaeThesl.

dxepena piHaHCYBaHHA

JocmimkeHHsT TipoBeneHo 3a miaTpumMka MO3
VYkpaiHu B pamMKax NporpamMu (QyHIaMEHTaJIbHUX
nociiokeHb «BUBYUMTH  OCOOJMBOCTI  BiJHOBIIIO-
BAJIBHHUX MPOLECIB Y TOJOBHOMY MO3KY Ta HEPBOBO-
My CTOBOYpI IpY MOJYJISILIT HAKOIMYECHHS Ta Tude-

Ha KIITHHHI peakuii y NepureMaToMHii IUIsSHI PEHILIIOBaHHS ME3eHXIMaIbHUX CTOBOYPOBHUX
YIIKOJKEHOT0 MO3Ky. Pob rpaHynonurapHoro ko- KITITHH» (HOMep JepHKaBHOT peecrparii
JIOHIECTUMYITIOIOYOTO (PaKTOPy POCTY Y IMX 3MiHax 0123U101051).
JlirepaTypHi qxepesa
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Kypaesa A.B., CaBocbko C.I. [lekcameTa3oH Ta rpaHy/I0OLUTAPHUI KOJOHIECTUMY/II0I04UI (pakTop
BILUIMBAIOTH HA MOP(O.JI0TiI0 NepureMaToMHOI JIJITHKM Y MO3KY INYPiB 3 JIOKAJBHUM reMopariunum iHcy-

JbTOM.

PE®EPAT. AkryaabHicTh. Bu3HaYaIbHUMU TOKa3HUKAMU JUIS OILIHKH €(EeKTiB JiKapChKUX 3ac00iB Ha
TBapUHHUX MOJIENIAX 1HCYJIBTY BBKAIOTh (PYHKIIOHATIBHI TECTH, MOP(OJIOTiuHI 0COOIMBOCTI MEPUTreMaToOMHOT
TJISTHKY, TUHAMIKa Ta THTEHCHBHICTD MiTpallii KIITHH 3 mpo3anaJibHuM ¢eHotunoMm. Merta. JlocmiauTi 1uHaMi-
Ky 3MiH ()YHKIIIOHAJIBHOI'O CTaHy IypiB 3 IHCY/IbTOM Ta Mirpaiii CD44+ KJIiTHH y nepureMaToMHy AUISIHKY Iic-
JIsl BBEJICHHSI JIEKCAMETA30HY Ta I'PaHyJIOUTAapHOT0 KOJOHIECTHMYIIIo04oro gakropy. Meroau. Y mypis Moze-
JIFOBAJTM OTHOCTOPOHHIN reMOpariyHuii iHCynbT, MiAIKIPHO BBOAMIIH JeKcaMeTa3oH, dakrop pocty (rHUG-CSF)
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Ta ix koMOiHarito Ha 1, 2 1 3 700y mocminiB. OIiHIOBAIN PE3YIIbTATH TECTIB «IHBEPTOBAHUH TECT» Ta «BUXIT HA
mwiathopmy», MOPHOMETPHUHO BUMIPIOBAIA 00’ €M TeéMaTOMH, IMyHOTICTOXIMIYHO BusiBasud CD44+ kiiTuHH Y
TepUreMaTOMHIH JIUISHIII MO3KY, aKTHBHICTh iX Mirparlii omiHoBaiH 3a 3-0anpHOIO0 IMKano. Pe3yabTaru.
[Ticng MonemoBaHHS IHCYIBTY Y HIYPiB Pi3KO MOTIPIIMIINCH PE3yNbTaTH TeCTyBaHb depe3 | Ta 3 mobwm, a depes
10 mi6 cnocTepiranu gactkoBe BimHOBICHHA. CHila XamajabHOTO pedIeKkcy y «iIHBepTOBaHOMY TECTi» JOCTOBIPHO
3MCHIIINIIACH, @ YaC BUKOHAHHS TECTY «BUX1M Ha IaTHopMy» 30UTBIINBCS. Pe3ynbTaTi MpOXOomKeHHS «iHBEPTO-
BAaHOTO TECTY» Ta TECTy «BHXiJ Ha IUIATGOPMY» XapaKTEpH3yBaJHCh 3AJICKHICTIO CJIAOKOI Ta cepeHbOl CHIIH
o0 00’eMy remMaroMu. JlekcaMeTa3oH BIUIMHYB Ha PO3BHTOK KJIITHHHHX PEakliil y MepureMaToMHIN TISHII
yepe3 3aTpuMKy Mmirpanii CD44+ xiniThH Ta enimiHamii (GOpMeHHX eleMEHTIB KpoBi Makpodaramu, a (hakTop
pocty cupusB iHdpineTpanii CD44+ kniTun y nepuri 3 n1o6u mocniny. BucHoBku. DyHKITIOHANBHI TECTH Al
MOXJIMBICTh KUIBKICHO OIIIHUTH MPOSBU HEBPOJIOTIUYHOTO JAe(iuuTy (XamaubHUH pediieKc, cuia NepeaHboi
KIHI[IBKH) y TBapHH, SKAM MOJEJIOBAIIN 1HCYIBT, 0€3 1MosBU nape3y KiHmiBku. Mirparist CD44+ knituau 1o ne-
PHTeMaTOMHOI IUISHKM IOTCHLIHHO IIOB’S3aHa 3 PEMOJCTIOBAHHAM MOIIKOKEHOI TKAaHMHH MO3KY Ta
emiMiHalliero rematomu. [lis JekcaMeTa3oHy IMO3HAYMIIACH Y 3aTPUMII BiTHOBIICHHS (YHKIIT KiHIIBKH Ta Mirpa-
ii CD44+ KIIiTHH 10 AUITHKY KPOBOBWIIMBY, TOMI SIK (aKTOp POCTY cIipwsiB Outbin parHii mosBi CD44+ kiiTus.

KurouoBi cjioBa: gexcaMeTa3oH, TpaHyIONUTapHUH KOJIOHIECTUMYITIOIOUNHA (PaKTOp, IHCYIBT, TOBEAIHKOBI
TecTH, 00’ eM remaromu, CD44+ KriTHHN, KOpeIALiHHIA aHaTi3.
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Beryn

Ilcopiaz — MynbTH(AKTOpiaNIbHE 3aXBOPIO-
BaHHS, TMTaHHSA HOTO ETIOJNOrii 3aIMIIAEThCS
He3'scoBaHMM 1 Ternep. OCHOBHUMH XapaKTEPHUCTH-
KaMU TaTOJIOTIYHOTO IPOIecy MpH Icopia3i BH3HA-
Hi: IMyHHE 3aNaJIeHHs, IO CYNPOBOKYETHCS AKTH-
Bariecro T-mMQoUuTiB, HAIAMIPHOI IPOIYKII€0
MeiaTopiB IMYHHOI BiJNOBiIi — OUTOKIHIB (iHTEp-
(epony ramma - I®H-y, pakropa HEKpO3y IMyXJIHH
amea — ®PHO-a, U1 - 1, 2, 4, 6, §, 10, 12, 17, 18,
19, 20, 23); nopymeHHs OudepeHIitoBaHH KepaTh-
HOLIMTIB, a TaKO)X HAJUIIKOBHUM aHTIOrEeHE3 Ta Ba-
3oausTanis B gepmi [1-3].

Jlesiki aBTOpH HiATPUMYIOTH TEOPil0 MPO aKTH-
BHY y4acTh PE3HJIEHTHUX KIIITHH MIaM'SITi B PO3BUTKY
Ta MIATPUMIIN 3alaJILHOTO TIPOIECYy TpHU Icopiasi.
[Ticnst neOroTy 3axBOpIOBaHHS B IMYHHIH cHcTeMi
XBOpOro ¢popmMmyroTscst T-KIITHHM nam'sTi, sSKi B I1e-
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pioJ peMicil miATPUMYIOTh CyOKITIHIYHUI 3anaIbHUil
OpoIleC B HIKIPI Ta MPUAMAIOTh 0E3MOCePEeIHI0 YU-
acTh B PO3BUTKY penuauBiB micopiazy [4, 5]. T-
KIIITUHYU TaM'sITi TIpeJICTaBIeHI TphbOMa CyOMOIyJis-
iAMU: TUPKYITIOYUME e(PEKTOPHUMHU Ta IEHTpa-
npHUMHU T-KIIITHHAMH MaM'ATi, a TaKOXK TKaHWHOPE-
3UIEHTHUMH KJIITHHAMHA IIaM'sITi, sIKI BIZTHOCSTHCS 10
CD4+ ta CD8+ T-nimdouwutis [6, 7]. TTosiBa ncopia-
TUYHUX BUCHIIOK Ha WIKipi B MEPioa PeHUAMNBY IICO-
pia3y, BipOTiTHO, BUKJIMKaHA aKTHBHOIO Mpodidepa-
mieto B mkipi T-KIITHH Tam’ATi y BiAMOBIAL HA Jit0
TPUTepHUX CHTHANiB. BBaaloTe, IO pPe3UAEHTHI
CD4+ T-niMdoIuTH BTATYIOTh Y 3allalIbHUI TpoIiec
KEepaTiHOIMUTH MUISIXOM MPOIYKIliT KIFOYOBUX MO0
rcopia3y mpo3anajibHuX MUTOKIHIB — IL-17 u IL-22,
a CD8+ T-wIiTHHU MOCWITIOIOTH 3aMajeHHs B ocepe-
JIKaxX ypa)KeHHs 3a KOILIT 3aJly4eHHS B LIKIpYy pi3HUX
iMyHHUX KiiTuH [4, 8, 9]. IIpu 3aTsDKHOMY XpOHIY-
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HOMY TIPOIIeCi B TKAHWHAX HAKOMMIYIOThCS 1HQIIBT-
paru. BBakaroTh, 110 OCHOBHMMHY KJIITHHAMH B LIBO-
My iH}iIETpaTi € T-KITTHHA.

OTtxe, popMyBaHHA IMYHOJIOTiYHOI mam'sITi Bi-
Jrpae 3HAYHY POJIb Y PO3BUTKY IICOpia3y, a mepcuc-
TyBaHHSA T-KIITHH TaM'sITi IPHU3BOAWUTE O XPOHIiY-
HOTO PEUUAMBYIOUOTO mepebiry mepmarosy. IIporte
pe3ynbTaté  (PEHOTHIMUYHHUX JIOCHTIDKEHb BEJIbMH
JcKyTabenbHl (OIHI aBTOpU BiIMIYarOTh 301Tb-
menHss CA4+-nimponwris, inmn - C8+) [10]. Bee
e MITBEP/DKYE aKTyalbHICTh Ta HEOOXITHICTh IMO-
JIaNbIIOro BUBYEHHS T-KJIITMH mam’'aTi y XBOpUX Ha
ncopia3. BpaxoByioun BuIe3a3HaueHE MOTIHOICHE
BHUBYCHHS IMYHOTICTOXIMIYHHX OCOOJIMBOCTEH 3ama-
JHHUX TIPOLECIB Y MOP(OIOTIYHUX eIeMEHTaX IIKi-
PHOI TICOPiaTHYHOI BUCHUIIKM € BAYKIUBAM B acCIIEKTi
OTPUMAHHS HOBHUX JaHUX 3 IIATOr¢HE3y IIcopiazy.

Merta mocniKeHHS — IPOaHANi3yBaTH BMICT
Ca3+-, Cl4+-, CA8+- mimdouuTie B OiomraTax
IIKIpY XBOPHUX Ha BYJIbrapHUH IICOpia3 B Iepion
3aroCTPEHHS 3aXBOPIOBAHHSI.

Marepiaaun Ta meToan

MarepianioM a8 JOCH/DKEHHS Oynu 3pasku
mKipu, sKi Oynmn OTpHMaHi 3a JONOMOTOIO ITaHY-
Oiomcii, B3TI 3 QUITHKHA OIKipHOI TICOPiaTHYHOI BH-
CHUIIKH Y 5 XBOpPHX Ha ByJbrapHuil rcopia3. biomcii
NPOBOJIMIINCE IO JIIKYBaHHS XBOpUX. B SKOCTI KOHT-
POIBHOTO MaTepialry OyJIo MOCIiIKECHO OJXHOTHITHO
B3TUH OioTCifHMIA MaTepian i3 MKIpH MepeaHbOl
YEepeBHOI CTIHKM Yy 4 YMOBHO 3JIOPOBHUX JOHODIB
BIJITIOBIZTHOTO BiKY. B3TTs BiIIOBITHOrO Marepiary
JUTSL TOCTIIPKCHHS TIPOBOIMIIOCH 33 YMOBH 1H()OPMO-
BaHOT 3r0J1 NAlli€HTIB.

Bionciitnuit Matepian (¢pparMeHTH 1WKipu 3 Ai-
JITHOK TICOPIaTHYHHUX OJIAMIOK Ta (parMEeHTH HOp-
ManbHOI mKipn) dikcyBamu B 10% HeHTpaisHOMY
(hopMaltiHi MPOTATOM A0OH, 3 MOJANBIIOT PYTHHOIO
METOMKOIO i3 3JIMBKOIO B MapadiH Ta BUTOTOBIICH-
HS TICTOJIOTIYHUX 3pi3iB TOBIIMHOK 4-5 MKM Ha po-
taniiHomMy mikporomi Microm HM325 i3 cucremoro
nepenocy 3pi3iB STS (Carl Zeiss, Himeuuina).

Jlnst BU3HAUSHHST XapakTepy 1 MOLIMPEHHs Mic-
LEBUX KJIITUHHUX IMYHHHUX 1 3alajibHUX peakuii y
IKipl 3aCTOCOBYBAJIM IMYHOTICTOXIMIYHI METOJMKH
3 BHM3HAQUEHHSM BMICTY NpO3alaIbHUX MapKepiB
imynHoro 3ananesss -. CJ3+-, Cl14+-, CA8+- mim-
tdommriB. ImyHoricroximiuni (II'X) peakmii mpoBo-
JMJIMA 3 aHTUTLIaMH NPOTH aHTUTCHIB JIOJAMHH: MO-
niknonamsHuM CD3 (DAKO, momikiIoHanbHi), MO-
nokimonansaumMu CD4 (DAKO, clone 4B12), CD8
(DAKO, clone C8/144B), y BimnoBigHOCTI 10 peKo-
MeHnamii BupoOHuKa. J{ns Bizyaumizamii MPOXYKTiB
Irx peaxilii 3acTOCOBYBaIH CHCTEMY ze-
tekmii EnVision™ FLEX («Dakoy», Hawuis). [lms
OCTaTOYHOI Bi3yauizaii 3pi3u GapOyBanu pyTHHOIO
METOIUKOIO 3 reMaTOKCHIIIHOM i €03H-
HoM. OTpuMaHi TpenapaTd BHBYaIM Ta (oTorpa-
¢yBamm  3a  JOMOMOTO0  Mikpockoma  Zeiss
(Himeuuina).

PesynpraTi iMyHOricTOXiMIi4HOI peakuii ori-

HIOBAJIM HaMIBKIIBKICHAM METOIOM B Oanax Bix 0 1o
6 3a 3aralbHONPHUIHATOI0 METOAMKOIO 3 ypaxyBaH-
HAM 3abapBieHux KIiTHH. O OayliB BU3HAYAIU TIPH
BifcyTHOCTI 3adapboByBanusa, | Gam — mo 10%, 2
6amu — 1o 20%, 3 6amu — 1o 30 %, 4 6amm — 1o 40
%, 5 6amiB — o 50 %, 6 GamiB — 6impme 50% 3a6ap-
BJIGHUX KIITHH. Pe3ynpratv IOCHIPKEHHS IIpen-
CTaBISUTH y BUTUISII MeiaHu 3 MiHiManpHUME (Q1)
MakcumansHuM (Q2) 3HaYCHUAMH.

Pe3ysbTaTH Ta iX 00roBopeHHs

[TpoBenene MOCHTIIPKEHHS TOKa3alo, 10 3aroc-
TPEHHS BYJBIapHOTO IICOpia3y XapaKTepu3yeThCs
30UTBIIICHHSAM B OCEPEIKY 3allajeHHs KIITHH JTiM(po-
nuTapHoro psay (tabm. 1). KinbKicTh HO3UTHBHO
3a0apBICHUX KIITHH KOJHMBAjacs BiJ MOOAMHOKHX
kiituH 1o 80 %. B GilonraTtax mIKipH XBOPHX CIIO-
cTepiraeTbeca 30inmpmeHHS B 1,5 pa3suw KiIBKOCTI
CD3+-nimdoruris, B 2 pa3u - CD4+-nimponutiB Ta
B 3 pasu - CD8+-nimMm¢pouutis (Tadmn.1).

Tabuuns 1
Kinbkicte CD3+-, CD4+ - ta CD8+-niM¢pouutis y
OionraTax MIKIpK XBOPUX Ha BYJIBIapHUH Icopia3 Ta
YMOBHO 3/I0POBHX JOHOPIB

OO6cTexeHi rpynu CD3+ CD4+ CD8+

TToka3uuku B 6anax

(Me [Q1; Q2])

Xsopi Ha Bymerap-  3[2;5] 2[1;2] 3[2;3]
HUM 1icopia3

YMOBHO 3/10pOBi 2[1;2] 1]0;1] 110;1]
JIOHOPH

3a JaHuUMHM JTEpaTypd B HOPMaIbHIM MIKIpi
3aBXKIM  TNPHUCYTHS  HeBeNWKa  Kimbkicth  T-
JTM(QOLUTIB, sKi, SK NPAaBUIO, PO3TAIIOBYIOTHCS B
JiepMi, a yacTuHa - B emigepmici [7]. Sk mokasyrots
orpumani nasi (puc. 1-3), y BciX BUIaJKax IpH By-
JBrapHOMY IICOpia3i CIIOCTEPIra€ThCs MEPeBaKaAHHS
B 3amlajbHUX IHQUIbTpaTaX iMyHOKOMIETeHTHUX T-
KIITHH 1 XapaKTepU3yIOThCS HEOTHOPIIHICTIO B 3a-
JIEKHOCTI BiJ| ITOXODKEHHS.

CD3+T-nimMmpormta y 3anansHOMY iHQIIBTpATI
IIKIpA XBOPHUX PO3IOMAITICHI HEPIBHOMIPHO — KiJlb-
kictb CD3+T-nimMmdouunTiB B eninepmici 3Ha4HO Me-
HIIA HIK y NEepUBacKyJSIpHUX 1HQUIBTpaTax JepMu
(puc. 1).

CD4+T-nimMpounTH-Xenmneps 3ycTpidaiuch sK
B JIepMaJIbHUX, MEPUBACKYJSIPHUX KIITHHHHUX 1H}I-
nabTparax, Tak i B emigepmici. OcuoBna maca CD4-
TIO3UTHBHUX KIIITHH BUSIBIISIETHCS B IIEPUBACKYIIAP-
HUX iH(QIIBTPaTax B OCHOBI cOCOUKiB (puc. 2).

CDS8+-nimM(pouuTH BUSBISIIUCH B JACPMATBHAX
Ta NEpUBACKYJSIPHUX KIITHHHUX iH(}IIbTpaTax, B
emigepmici iHdinpTpanis 6yna cnabkoro (puc. 3).

OpnepxaHi 1aHi CBiI4aTh MpO Te, 110 3anajibHUN
MpoIiec B IIKipi HpW Tcopia3i po3BUBAETHCSA B pe-
3y/nbTaTi iIMyHOIIATOJOTIYHUX peaKiiif, Ipo IO CBi-
MUATH TIEpEeBaKaHHS B 3amalbHUX 1HQIIBTpaTax
CD4+- ta CD8+-nimdouutis.
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Puc. 1. Bynbrapxui ncopias, CD3+T-nimcoumntu. x100.

Puc. 2. BynbrapHuii ncopias, CD4+T-nimcdoumntu. x100.

MORPHOLOGIA ¢ 2023 « Tom 17 * Ne 3



Puc. 3. BynbrapHuii ncopias, CD8+T-nimdouutun. x200.

B nmepmi xBopHuX Ha ByIbrapHHH Icopia3 Bifco-
Tok CD8-KITITHH 3HAYHO BUIIE, HIX B JepMi 340pO-
Bux mojei. Di Meglio P. 3 ciBaBTopamu nokasanu,
mo B emaepMici XBopuX aOCONIOTHAa KUIBKICTh
Th17-xmitun B 2-10 pa3 Buia, Hixk B aepmi [11]. Ha
ChOTO/IHI TKAaHMHHOPE3WAEHTHI KIITHHU mNam'sTi
CD8+, siki nmpoaykytoTh IL-17A, BBaXkatoThCsl OJIHi-
€10 3 MATOTeHHUX MNOMYJALiM IIKipW Ipu mcopiasi
[12]. Ane CD4+CD103+ kmiTHHH TaMm'sTi Takox
MOXYTb KOJIOHI3yBaTH €MiZiepMiC Ta NPOAYKYBaTH
IL-22 mix wac ctumymsmii [6]. To6To ocobnuBa ma-
toreHHicte CD4+- ta CD8+-mimdorurie BiU3HaYa-
€TBCS THM, LII0 BOHH MalOTh BJIACTHBOCTI NPOIYKY-
BatH |L-17 ta IL-22 - x1ro4oBi mpo3amaibHi IUTO-
KiHH, SKi IPUAMAIOTh y9acTh B MATOJIOTIYHOMY TIPO-
neci mpu mcopiasi [8, 11]. Ile Moxke MOSCHATH KJTi-
HIYHMHA (EHOMEH CXMJIBHOCTI ICOPIaTUYHHX ypa-
JKEHb JI0 PELUJMBIB B OJHOMY W TeX caMOMy Mici
[9] i Bka3ye Ha pons CD4+- ta CD8+-nmimdorurie B
JIOKaJIbHIM maM'sITi 1epMaTo3y.

Hincymox

BcranoBneHo, 1o B GionTarax HIKIpH XBOPUX
Ha ByJIBrapHH{ IIcOpia3 B Iepioj 3arOCTPEHHs 3a-

XBOPIOBaHHSA B JCpMalbHOM iHQIMBTpaTi crocrepi-
raeThesl 3HAYHE 30UIBIICHHS KUTbKOCTI KiiTHH CD4+
ta CD8+-mimporuri. Kimekicte CD8+- kiiTHH
nepeBaxae Hag CD4+.

IlepcnekTHBYU MOAATBIINX JOCITi/IKEHD

Po3mipenHs 3HaHp B 00JIacTi IMYHOJIOTIYHUX
OCHOB IIaTOTeHe3y Iicopia3y acTh MOXIHMBICTH PO-
3IIMPHUTH YSBJICHHS NPO MEXaHi3MH PO3BHUTKY AEp-
Maro3y Ta HEeOoOXimHI AJsl CTBOPEHHS 1 BIOCKOHA-
JICHHsI HOBUX MiAXOAIB Y (hOpMyBaHHI TepareBTHY-
HOI cTparterii y JIiKyBaHHI Ta MPOQLIAKTALI PEHHAIH-
BiB TICOpiasy.

Indopmanisa npo koHikT iHTEpeciB

[Morenmiitanx ab0 SBHUX KOH(QIIIKTIB iHTEpECIB,
10 TIOB’sI3aHi 3 MM PYKOIIMCOM, HA MOMCHT ITyOi-
KaIlii He iCHy€ Ta He rmepea0a4aeThCs.

Jlxepesia ¢piHaHCYBaHHS

JlocnmipkeHHs] BUKOHAaHO B paMKax HayKOBO-
JociigHoi TeMu «/loCimiauTH y4acTh Pe3nJAEHTHUX
T-k1iTHH TamM’aTi B maToreHe3l XpOHIYHHMX 3arajb-
HHUX JlepMaro3iB» (HOMep Jep)kaBHOI peecTparii
0120U103066).
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Kyraceuu S1.®@., Konnakosa I'.K., TI'oiinenko H.I. Imynoricroximiune nocaimkenust T-aimdouuris B

LIKipi XBOPUX HA ByJbrapHuii ncopias.

PE®EPAT. AxryaabHicts. [lornubiene BUBUCHHS IMYHOTICTOXIMIYHMX OCOOJIMBOCTEH 3amallbHUX IIPO-
1eciB Y MOPQOJIOTIUHUX eJIEMEHTaX MIKIpHOI NICOPIaTHYHOI BUCUIIKH € Ba)KJIUBUM JUIsi OTPUMAaHHS HOBITHIX Ja-
HUX 3 TaTtoreHe3y mncopiasdy. Mera - BuzHaunT BMmict CII3+-, C[4+-, C[I8+- mimormmurie B OGionTarax mKipu
XBOpUX Ha BYJNbIapHHUI Icopia3 B IepioA 3arocTpeHHs 3axBoproBaHHiA. Mertoau. [IpoBeneHo MoCmimKeHHS 3
BUKOPUCTAHHAM IMYHOTICTOXiMig9HHX MeToniB BMicTy CJ[3+-, C4+-, CA8+-miMpouunTiB y 3ananbHOMY iHLIE-
TpaTi WKIpH XBOPHX Ha BYJIbrapHU rcopias. PesyabTarn. [IpoBeneHe nocmimpkeHHs MOKa3ano, MO 3aroCTPEH-
Hsl BYJIBI'apHOTO TICOPia3y XapaKTepU3YEThCS 30UIBIICHHSAM B OCEPEAKY 3alaleHHs KIITHH JiM(OnuTapHOro psi-
ny. HaiiGinpm mpencraBiieHoo € KiniTHHHA JaHka - CD4+, CD8+, 3 nepeBakanasaM CDS8-MO3UTHBHHUX KITITHH.
Mincymox. 3ananpHuii npolec B WKipi MpH Tcopia3i po3BUBAETHCS B PE3Y/IbTaTi IMyHONATOJIOTIYHUX peaKil,
PO IIO CBIAYHTH NEpeBaKaHHs B 3analibHUX iHimbTpaTax CD4+- ta CD8+-nimdonuris

KaiouoBi ciioBa: ByiprapHuii ncopias, iMyHOTiCTOXIMIUHI 3MiHH, PE3UICHTHI KIITHHH Mam'sTi.
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different types of post-traumatic regeneration of the lower jaw bone tissue based on X-ray data.
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ABSTRACT. Background. Nowadays, in the field of surgical dentistry, osteoplastic materials are widely used to fill bone
defects after bone-destroying injuries and tooth extractions, in order to preserve the volume and quality of the bone tissue of
the alveolar bone tissue. The aim of our research was to compare the dynamics of bone tissue regeneration of the rabbit's
lower jaw and the restoration of its quality after inflicting a bone-destroying injury and using different methods of its correc-
tion. Methods. Research was done on 20 adult 6-7-month-old rabbits, having 2.5-3 kg weight, which were segregated into
control and two experimental groups of 5 rabbits. Another 5 intact animals were examined to determine normal bone density
in the area of injury. Animals of the control and experimental groups under combined anesthesia were subjected to bilateral
bone-destructive trauma (in the toothless part of the jaw) with a dental drill, that disrupted the integrity of the bone tissue of
the alveolar part of the lower jaw, 4 mm deep and 3 mm wide. The control group included animals with a bone tissue defect
that healed under a blood clot. The 1st experimental group consists of animals whose bone defect was filled with the bone
substitute material CompactBoneB. The 2nd experimental group — animals whose bone defect was filled with a natural ma-
trix for the formation of new bone cells, Collacone from Botiss dental. Monitoring the condition of bone tissue in the area of
the applied defect was carried out 7, 14, 21, 28, 35 days after the injury. Densitometric examination of bone tissue was car-
ried out using the VixWin PRO program. Bone tissue density was calculated in arbitrary gray units (AUG). Results. The
normal mineral density of the bone tissue of the lower jaw is 71.25+1.02. It was found that the post-traumatic regeneration of
bone tissue has a different course depending on the material used to fill the bone defect. During the healing of a bone injury
under a blood clot, the dynamics of bone tissue density in the area of the injury for 35 days has a smooth course with a slight
increase in indicators compared with norm. When filling defects with osteoplastic materials, we observe expressed dynamics
of changes in the investigated indicator with sharp fluctuations at different stages of the experiment (depending on the type of
material used). Conclusion. When filling a bone defect with CompactBoneB, a bone substitute material, the mineral density
of the bone tissue in the experimental area returns to normal after 35 days following the injury. However, when using Col-
lacone, a natural matrix for the formation of new bone cells, and when healing under a blood clot, the density of the bone
tissue in the traumatized area after 35 days of the experiment remains significantly higher than normal values.

Key words: bone trauma, mineral density, regeneration, osteoplastic materials.
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Beryn

[TaTonoriuna BTpara 3y6iB ocobamu pi3HHUX Bi-
KOBHX TPYN HAJIEXHTh IO OCOONMBO aKTyalbHHX
npobnem cydacHoi cromaroiorii [1]. Tlaromoriuna
aJIeHTis, 0co0IMBO cepen 0cid FOHAIBKOTO Ta 3pislo-
TO BIKYy € HE TUIBKH €CTETUYHOIO MpoOIeMoro, are i
BIUIMBAa€ Ha (YHKIIOHAIBHUHA CTaH OpraHiB TPaBHOI
Ta TUXaJIbHOT CHCTEM, CKPOHEBO-HI)KHBOILEJIECITHOTO
cyrinoba, MOXKe CTaTd MPUYHMHOIO (YHKIIOHATBHUX
po3naniB KyBaJIbHUX Ta IIUHHUX M S31B, MOPYIIEH-
HS iHHepBalii CTPYKTYp JIMIEBOI IUITHKH TOJIOBU
tomo [1, 2]. 3an006irTH po3BUTKY KIIHIYHUX YCKJIa-
JHEHb aCHTIi JO3BOJISIE AEHTAJIbHE NMPOTE3yBaHHS,
mpoTe BHOIp HOTO CIIOCO0Y 3alieKUTh BiJ OaraTteox
YMHHUKIB, YiIbHE Miclle cepel SKUX HaJICKHUTh
00’eMy Ta AKOCTI HasBHOI KiCTKOBOI Ipomo3utii [3-
5]. Bizomo, mo micis BTpaTH 3y0iB 3MIHIOETBCS Ha-
BaHTAKCHHA Ha KICTKOBHH  (¢parMeHT 3y0o-
IIEJEITHOTO CETMEHTY, 110 BeJe A0 Horo arpodii ta
3HAYHOT'O 3MEHIIEHHS BUCOTH KOMIPKOBOTO Biapoc-
tka [1, 3, 5]. JlireparypHi mxepena MiICTATh JaHi
Ipo Te, WO SIKICTh KICTKOBOI TKAHMHU KOMIPKOBHUX
JUISTHOK LIeJIen B JUISTHKaX aJeHTii TaKoX CYTTEBO
3MIHIOETBCS, Y TOPIBHAHHI 3 IHTAKTHAMH CyMi>KHH-
MH Ta CHMETPHUYHUMH IOUIsHKamu [2, 3, 5, 6]. Cpo-
TOJHI B KIIHINI Xipyprid4HOI CTOMATOJIOTIi IIHPOKE
3aCTOCYBaHHS 3HAaXOIATh OCTEOIDIACTHYHI MaTepia-
7Y, 10 BUKOPUCTOBYIOTHCS JJISl 3aIIOBHEHHS KiCTKO-
BUX Ae(eKTiB, B TOMY YHCII MICIA KiCTKOPYHHYIO-
YUX TPaBM Ta BUIAJCHHS 3y0iB, 3 METOO 30€pEIKEH-
Hs1 00°€My Ta SKOCTI KiCTKOBOi TKAHWHH KOMIPKOBUX
JinsiHoK miener [7-10].

MeTo10 HamIOro JOCHIIKEHHS CTaJI0 TOpIB-
HSHHS JUHAMIKH pereHepariii KiCTKOBOI TKaHMHU
HIDKHBOT IIEJICTTH KPOJIMKA Ta BIMHOBICHHS 11 SIKOCTI
TICIIsT HAHECCHHS KiCTKOPYWHYIOUOi TpaBMH i3 3a-
CTOCYBaHHSIM PI3HUX METOJIB ii KopeKuii.

Marepiann Ta MeTOAH

HocnimkenHs npoeneHe Ha 20 CTaTeBO3pLIMX
KpOJMKaX-CaMIIX BiKOM 6-7 MicsIiB, Barorw 2,5-3
Kr. TBapuH yTpuMyBaJi B yMOBax BiBapito JIbBIBCh-
KOTO HAI[IOHAJILHOTO MEIMYHOTO YHIBEPCUTETY iMe-
Hi Jlanuna ['aquibKoro Ha CTaHIAPTHOMY PallioHi, 3
BUIBHUM JIOCTYIIOM [0 BOIH, IIPHU CTajiii Temmepa-
TYpi i BOJIOTOCTI.

Bcix TBapuH OyJi0 pO3AUICHO HAa KOHTPOJBHY
Ta 2 eKCIIepUMEHTaIbHI Ipynu 1o 5 kponukis. 1le 5
IHTaKTHUX TBapUH OyJI0 00CTEXEHO ISl BU3HAYCHHS
HOpPMAITbHUX ITOKa3HUKIB IMITHHOCTI KiCTKOBOI TKa-
HUHHU B JUISHII HAaHECEHHS TPaBMH.

TBapuHaM KOHTpPOJIBHOI Ta EKCIIEPUMEHTAIb-
HHUX TPYI IIiJ KOMOIHOBaHMM 3HEUYJICHHSIM Oinare-
palbHO 3 3aCTOCYBAHHSAM 30BHIIIHBOPOTOBOTO JIOC-
Tyny Ha piBHI 06€33y001 MiITHKA KOMIpKOBOi YacTH-
HHM HWD)KHBOI IIENENH JOoNepeay BiJ MEepIIoro BElu-
KOr'0 KyTHBOTO 3y0a 3a JONOMOIOI0 CTOMATOJOTid-
HOro Oopa HAHOCWIM KICTKOPYHWHYIOUy TpaBMy ¥y
BUTJISIII IIAXTH TIMOUHOK 4 MM Ta HIMPUHOIO 3 MM
(Puc. 1).
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Puc. 1. KicTkoBa waxTta cdopmoBaHa KynsicTuM CTo-
MaTonoriYH1m Gopom.

JIo KOHTpPOJILHOI TPYIH YBIWIUIA TBapUHHU 3
JIe(eKTOM KiCTKOBOT TKAHWHH, SIKUIl 3arOFOBABCSI ITi]T
KpPOB’SIHUM 3T'yCTKOM.

l-mra ekcmeprMEHTalbHA Tpyna — TBapUHH,
SIKIM HAaHOCHJIM KICTKOPYWHYIOUY TpaBMY, MiCIA
YOro KiCTKOBHH Je(heKT 3alOBHIOBAIHA KiCTKO3aMiH-
HUM Matepiaom CompactBone B.

2-ra eKCIepUMEHTallbHa Tpyla — TBapUHH,
SIKIM HAaHOCHJIM KICTKOPYWHYIOUY TpaBMY, MiCIA
YOro KiCTKOBHH Ae(eKT 3alOBHIOBAIH MPHPOIHOIO
MaTpHUICIO 111 (pOpMyBaHHS HOBHX KiCTKOBHX KITi-
tuH Collacone Bix Botiss dental (Himeuyunna) (Puc.
2).

Puc. 2. KictkoBui gedeKt 3anoBHeHWU ocTeonnactu-
YHMM MaTepianom.

ITicnst 3amOBHEHHS KiCTKOBOTO JAe(EKTy paHy
HarJIyxo YHIMBaJM, OB 00pobmsum 3% po3unHOM
nony.

KoHTpoJib cTaHy KiCTKOBOI TKaHWHU B AUISHII
HaHeceHoro Jedekry 3aikicHioBanu uepes 7, 14, 21,
28, 35 nib micist paHy HarJayXo YIIMBAJIM HaHECEHHS
TPaBMH.

Pentrenorpagiro menen BUKOHAHO Ha amapati
ZooMax'® (Yropuuna) (Puc. 3). JleHcHuTOMeTpHYHE
JIOCITIJKEHHSI SIKOCT] KICTKOBOI TKaHMHH, TH(HPOBUM
eKBIBAJICHTOM $IKOI € TIIOKa3HWK 1ii MiHepaJbHOI
migbpHOCTI, TpoBoMiM y mporpami VixWin PRO.
[inpHIiCTh KICTKOBOT TKAaHMHM BH3HAYaJld B yMOB-
Hux omuHuLsx cipocti (YOC).
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Komitetom 3 Oioetnkn JIBBIBCBKOTO HaIliOHa-
JBFHOTO MEAWYHOTO YHiBepcuTery imeni [lanmma
lammekoro (mpotokon Ne3 Bix 11 Gepesns 2020p.)
BCTaHOBJICHO, IO JOCHIPKEHHS MPOBOIMINCS 3Tif-
HO TIOJIOKEeHb €BPOIEHCHKOi KOHBEHIIT IIIOI0 3aXH-
CTy XpeOeTHHX TBapuH, SKHX BHKOPHUCTOBYIOTH B
eKCIIEPUMEHTAIbHUX Ta IHIIMX HAYKOBHUX LIJIAX
(Ctpacoypr, 1986), JupektuBu Pamu €Bpomu
86/609/EEC (1986), 3akony Ykpainum No 3447-1V
«IIpo 3axucCT TBapHH BiJl JKOPCTOKOTO MOBOJDKEH-
H.

Pe3ysbTaTH Ta iX 00roBopeHHs

3a pesympTaTaMH pPEHTTEHOJOTIYHOTO o0OcTe-
JKCHHSI IHTAKTHUX TBAPHH Ta BU3HAYCHHS MiHEpallb-
HOI IIIJIBHOCTI KICTKOBOI TKAaHWHM IX HIKHBOI IIe-
JIeMHW B MIJSTHIII HAHECEHHS KiCTKOPYHWHYIOUOi Tpa-
BMHU BCTAHOBJICHO, 1[0 JOCHI/PKYBaHHH MOKA3HUK B
HOpMi ctaHOBUTH 71,25+1,02 YOC

Ha 7-my no0Oy excniepuMeHTy IIIBHICTH KiCT-
KOBOi TKaHWHH B JUISHII HAHECEHOi TpPaBMH y TBa-
PUH TIEpLIOi eKCIepUMEHTAIbHOI TPYIH 3HIKYBa-
nack a0 59,18+42,47 YOC, a y TBapuH KOHTPOJIHHOL
Ta ApPYroi eKCIepUMEHTaNbHOI TpyN 3pocTaja o
102,43+1,93 YOC Ta 91,0345,63 YOC BianoBigHo
(Puc. 4).

Puc. 3. Anapart ans peHtreHorpadii ZooMax'® .

160

140

86.49
81.64

70,19

80

60

40

HOpMa 7 ni6 14 1i6 21 noGa 28 1i6 35 mi6
e J0CTTPABMATHYHAI 1€()EKT KiCTKOBOI TKAHHHH. AKHIT 3ar0I0BABCSA i KPOB'AHHM 3TYCTKOM
s [JOCTTPABMATHYHHIA 1e()EKT KiCTKOBOI TKAHHHH 3aIIOBHEHHIT KICTKO3aMiHHHM MaTepiaToM
CompactBone B

s [JOCTTPABMATHYHHIA €K T KICTKOBOI TKAHHHH 3aII0BHEHHIT IPHPOIHOI MAaTPHIICIO 11 OPMYBAHHA
HOBHX KicTKoBHX KTiTHH Collacone Bix Botiss dental

Puc. 4. InHamika MiHepanbHOI LWiNbHOCTI KICTKOBOI TKAHWHW HUXKHBOI LLEeNeny KPOmUKIB Pi3HNX eKCrepuMeHTanbH1X rpyn
ynpogoBx 35 Aib nicns HaHeceHHs kicTkopynHytoyoi Tpasmm (YOC).
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Uepes 14 ni6 micist HAHECEHHsI TPaBMH JOCIHi-
JDKYBAHWW TIOKa3HHWK y TBAPUH MEPILIOI eKCIepume-
HTaJBHOI TpynH 3pocTaB a0 68,13+1,57 YOC, nHa-
OMDKaloYNCh 10 HOPMAaJbHUX TOKa3HUKiB. Linb-
HICTh KIiCTKOBOi TKaHWHH Y TBAapHH APYTOi TPYIH
NPOJOBXKYyBajla 3pOCTaTH 1 csraga IIOKa3HUKA
140,38+3,01 YOC, mo yaBivi nepeBuiye Hopmy. Y
KOHTPOJIbHIH TPyHi MiHepalbHa LIUIBHICTh KICTKO-
BOI TKAaHMHU B IUISHII TPaBMH iCTOTHO HE 3MiHIOBa-
Jack, y MOPIBHAHHI 3 IOINEpEJHIM TEPMIHOM 1 cTa-
HoBuia 92,34+2,07 YOC.

Yepes 21 moOy micis HAHECEHHS TPABMU MILJTb-
HICTP KICTKOBOI TKaHWHH TBapWH IEPIIOi EKCIIepH-
MEHTaJBHOI TpymH pi3Kko 3poctana mo 135,67+4,35
YOC, a y TBapuH JAPYroi eKCHepUMEHTAIBHOI Ta
KOHTPOJBHOI Tpym 3HIKyBajmach a0 95,52+2,90
YOC Ta 88,93+1,83 YOC BigmoBigHO.

YTpomoBX HACTYITHUX CEMHU IHIB €KCIEPHMEH-
Ty no 28-i mobu MiHepalbHa MIUIBHICTH KiCTKOBOL
TKaHUHU TPaBMOBAHOI UISTHKM HIKHBOI IIEJNenH
3HIKYBaJach y BCiX TBapuH — j0 82,48+2,88 VOC,
90,24+3,57 YOC ta 84,24+2,66 YOC BigmnoBigHO y
nepiiii 1 Ipyriit ekcrepuMeHTaNbHIil Ta KOHTPOJIb-
Hill rpymnax.

Ha 3aBepmansHOMY TEpMiHI E€KCIEPHMEHTY —
yepe3 35 mi0 micns HaHECCHHS TPaBMH y TBapuH
MepIIoi eKCIePUMEHTAIBHOI TPYIH IIUTBHICTD KiCT-
KOBOi TKaHWHH B IIJITHIII KICTKOBOTO JEPEKTy MpaK-
THYHO TIOBEpTajack [O HOPMH 1 CTaHOBMIIA
70,1942,98 YOC, a y TBapuH Ipyroi eKCIepUMEH-
TaJIbHOT Ta KOHTPOJIGHOI TpYI 3alyIIaNach e
Bumo — 81,64+1,90 YOC rta 86,49+3,97 YOC
BIAMOBITHO.

TakuM 4WHOM, PE3yJIbTaTH MPOBEIEHOrO I0C-
JJDKEHHS 3acBIMUYIOTh pI3HHMH Tepedir mocrrpas-
MaTHYHOI pereHepalii KiCTKOBOI TKAaHHHU B 3aJICK-
HOCTI BiJl MaTepiairy, sSIKHM 3aIIOBHIOBAIH KiCTKOBHI
nedekr. Ilpum 3aroeHHI KiCTKOBOTO Jae(eKTy i
KpOB’STHIM 3TyCTKOM TUHAMiKa IIUTHHOCTI KiCTKOBOT
TKaHUHH B JUULTHII TpaBMH Oyina HECYTTEBOIO, i3
HE3HAYHUM ITiIBUIIEHHSIM YIIPOJIOBXK IEPLIOTO TH-
JKHS, TIOCTYIIOBUM 3HIDKEHHsIM 10 28-i 100U 1 He-
3HAYHUM 3POCTaHHSIM 10 35-1 10OM eKCIEPUMEHTY.
[Tpu 3anoBHEHHI AedeKTy KiCTKO3aMIHHUM MaTepia-
som CompactBoneB miinbHICTh KICTKOBOI TKAaHUHH
YIIPOAOBXK TEPLIOro THXKHS 3HHUKYBaJach, a IOTIM
3pocTaia, CAraroul MaKCUMAJIBHOTO 3HaYEeHHS Yepe3
21 noOy micis TpaBMHU. YTIPOJIOBK HACTYITHHX JBOX
TIDKHIB  JTOCJI/PKYBaHWH TIOKa3HMK 3HIDKYBaBCS,
HOPMaJTi3yrouHch 10 35-1 100u eKcriepuMeHTY.

JlnHaMika IMIJIBHOCTI KICTKOBOI TKAHWHU TBa-
pHH 2-1 eKCIIepUMEHTAIbHOI TPYIIH, SKUM KiCTKOBHH
JeekT 3armoBHIOBAIM MPUPOIHOI MATPHIIEIO JUIs
dbopmyBanHs HOBUX KicTkoBHX KiiTHH Collacone Bin
Botiss dental xapakrepusyBamach pi3KUM IIiJBH-
[IEHHSAM JOCIIPKYBAHOTO MOKa3HWKA YIPOJIOBX 14
ni0 micis HaHECeHHS TPaBMH, MiAIHMaOYUCh 10
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MaKCHMaJIbHOTO 3HAY€HHS, IICIS 4YOTrO IOCTYIOBO
3HIDKYBaIAch 10 35-i 1o6wu.

OTpuMaHi HaMH Pe3yJbTaTH JOMOBHIOIOTh JaHi
IHIIAX TOCTITHUKIB, MIOAO 3’SCYBaHHS MOMIIUBOC-
Teil 3a0e3MedeHHsT MOBHOIIHHOTO MOCTTPaBMAaTH-
HOTO BIJHOBJIEHHS KICTKM HAJIEXKHOI SIKOCT1 B HEOO-
ximHoMy 00’eMi [10]. BuBueHHs ocobmuBocTeil me-
pediry mocTTpaBMaTHUYHOI pereHepariii KiCTKOBOL
TKaHWHH TIPH 3aCTOCYBAaHHI PI3HUX OCTEOIUIaCTHY-
HHUX MarepiasiB B €KCIEPUMEHTI J03BOJHTH JaBaTH
aJICKBaTHY OILIIHKY 3MiHAM, BUSBJICHUM B KICTKOBIii
TKaHMHI LIeJieN Malli€HTIB YIPOJIOBX PI3HUX TepMi-
HIB TiCIsA0MEepaifHoro mepioy.

BucHoBku

1. TMocrTpaBMaTH4YHa pereHeparmis KiCTKOBOL
TKaHUHH, Ma€ pi3HUH mepedir B 3aJeXHOCTI Big Ma-
Tepiany, SKIM 3alIOBHEHO KiCTKOBH Ae(eKT.

2. Ilpm 3aroeHHi KICTKOBOi TpaBMH IIif
KPOB’SIHUM 3TyCTKOM JUHaMiKa IIJIbHOCTI KICTKOBOT
TKaHWHHM B AULHLI TPaBMHU YHPOAOBX 35 ni6 mae
IUIaBHUH Nepedir 3 He3HaAYHUM ITiJBUIICHHSIM ITOKa-
3HUKIB y TIOpIBHSHHI 3 HOpMOIO. [Ipu 3amoBHEHHI
nedekTy ocTeomacTHYHUMHU MaTepiajlaMy CIIOCTe-
piraeMo BHpa)XeHYy AWHAMIKY 3MiHH JOCIIIKyBaHO-
ro MOKa3HHKa 3 PI3KMMH IIepenajaMd Ha pI3HUX
TEepMiHaX EKCIEPUMEHTY (B 3aJIe)KHOCTI Bif 3acTo-
COBYBaHOTO MaTepiaiy).

3. Ilpu 3amoBHEHHI KiCTKOBOTO NE(hEKTy KiCT-
ko3aMiHHEM Matepiatom CompactBoneB wepes3 35
Ji0 micnst TpaBMM MOKa3HUK MiHEPalIbHOI IIUIBHOCTI
KiCTKOBOi TKAHWHH B JUISHIN CKCIIEPUMEHTY TOBEp-
TaeTbcs 10 HOpMH. [Ipu 3amoBHEHHI KiCTKOBOTO
nedexTy mpupomHOI Marpuuer s (GopMyBaHHS
HoBUX KicTkoBHX KiiTHH Collacone Bin Botiss dental
Ta MPU 3arO€HHI MiJ KPOB’SIHUM 3TyCTKOM uepe3 35
IO eKCTIeprMEeHTY MIUTBHICTh KiCTKOBOI TKaHWUHH Y
OUISHII TpaBMHU 3aJIMIIAE€THCS ICTOTHO BHIIOIO BiJ
HOPMAJIbHUX TTOKa3HHUKIB.

IlepcnekTHBY MOJANBIIMX A0CTITKEHb

[TpoBeneHHs mHomanbIIMX JOCTI[KEHb B Ha-
MIPSMKY TIONIYKY Ta BIIPOBA/DKCHHS B IPAKTHYHY
CTOMATOJIOTII0 HOBUX €(DEKTUBHUX METOJIB pereHe-
pauii KicTKOBOT TKAaHMHHU Ta OCTEOIUIACTHUKH CIIPHUS-
THME CKOPOYEHHIO TEPMIiHIB JIKyBaHHS MAlliEHTIB 3
KICTKOPYHHYIOYMMH TpaBMaMH IIENeN, 10 IO0Tpe-
OyIOTh BIIHOBJIEHHS 00’€My Ta SKOCTI KICTKOBOI
TKaHWHH Ta 3a0€31eYnTh SKICHY MirOTOBKY IIEJer
JI0 TIPOBE/ICHHS IEHTAIBHOTO IPOTE3YBaHHSI.

Indopmanisa npo koHikT iHTEpeciB

[MoreHmiitanX a00 SBHUX KOH(QIIIKTIB iHTEpECIB,
10 TIOB’sI3aHi 3 MM PYKOITUCOM, Ha MOMEHT ITyOi-
Kallii He iCHy€ Ta He mepeq0a4aeThCs.

xepesia ¢pinaHCyBaHHSA

JlocmipkeHHST TIPOBEZICHO B paMKax HayKOBO-
nocmigHoi Temu «MopdodyHKITiOHAIBHI Ta iMyHO-
riCTOXiMI9HI 0COONMBOCTI TKaHUH 1 OPTaHiB B HOPMi
Ta MPHU MATOJOTIYHUX CTAHAXY.

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



JlirepaTypHi qxepesia
References

1.Dakhno LO, Masna ZZ, authors. Strukturni
osoblyvosti  komirkovoho vidrostka verkhn'oyi
shchelepy osib zriloho viku za danymy konusno-
promenevoyi komp”yuternoyi tomohrafiyi [Structur-
al features of the cellular process of the upper jaw of
adults according to the data of cone-beam computed
tomography]. Lviv: Kvart; 2022. 114 p. Ukrainian.

2.Kukhlevskyi Yu, Masna Z. [Cone-beam
computed tomography - a tool for studying early
anatomical and functional changes in the bone tissue
of the upper and lower jaws of a person]. Pratsi
Naukovoho tovarystva im. Shevchenka. Medychni
nauky. 2018;52(1):149-155. Ukrainian.

3.Dakhno LO. [Analysis of linear dimensions
and bone density indicators of the cellular process of
the upper jaw of women in the age aspect].
Klinichna anatomiia ta operatyvna khirurhiia.
2016;15(3):62-68. Ukrainian.

4.Dobrovolska OV. [A modern view of com-
plications in dental implantation]. Klinichna
stomatolohiia. 2019;3:32-39. Ukrainian.

5.Wolfart S, Harder S, Reich S, Sailer I, Weber
V, authors. Implant prosthodontics a patient — ori-
ented concept. Berlin: Quintessence publishing;
2016. 702 p.

6.Sohuiko RR. [Comparison of the post-
traumatic dynamics of bone tissue density of the

of long-term use of nalbuphine]. Klinichna
anatomiia ta operatyvna khirurhiia. 2019;18(1):27-
35. Ukrainian.

7.Bambuliak AV, Popadynets OH. [Experience
of using an osteoplastic combination based on mul-
tipotent mesenchymal stromal cells of adipose tissue
in a patient before dental implantation (clinical
case)]. Klinichna anatomiia ta operatyvna khirurhiia.
2021;20(2):76-81. Ukrainian.

8.Kwon SG, Kwon YW, Lee TW, Park GT,
Kim JH. Recent advances in stem cell therapeutics
and tissue engineering strategies. Biomater Res.
2018;22:36. DOI: https://doi.org/10.1186/s40824-
018-0148-4.

9.Graziani F, Chappuis V, Molina A, Lazarin
R, Schmid E, Chen S. Eff ectiveness and clinical
performance of early implant placement for the re-
placement of single teeth in anterior areas: A sys-
tematic review. J Clin Periodontol. 2019;46(21):242-
56. DOI: https://doi.org/10.1111/jcpe.13092.

10. Bambuliak AV, Kuzniak NB, Dmytrenko
RR, Lopushniak Lla, Boichuk OM. [Effectiveness of
using a combination based on osteoplastic materials
and multipotent mesenchymal stromal cells of adi-
pose tissue before dental implantation in patients of
the study groups]. Klinichna anatomiia ta operatyvna
khirurhiia. 2021;20(1):11-17. Ukrainian.

lower jaw in an intact rat and against the background

Macua 3.3., Yennanosa I.B., Am6aposa H.O., Macna-Yaaa 0.3, Yaauii I.T. lunamika nepediry pi-
3HHX BUJIB NOCTTPABMATHYHOI pereHepauii KicTKOBOI TKAHMHU HUKHBOI IIeJIeNHU 32 JAHUMH PEeHTIeHor-
padii.

PE®EPAT. AxtyaabHicTh. ChOTO/HI B KIIHIII XipypriqHoi CTOMATOOTIi MHUPOKE 3aCTOCYBaHHS 3HAXO-
JSITh OCTEOIUIACTHYHI MaTepiajd, 10 BUKOPHCTOBYIOTHCS JUISl 3aIIOBHEHHS KICTKOBHX JE(EKTiB, B TOMY YHCIIi
TICIIS KiCTKOPYWHYIOUHX TPaBM Ta BUAAJICHHS 3y0iB, 3 METOFO 30epexeHHsI 00’ €My Ta SKOCTi KICTKOBOI TKAHUHU
KOMIPKOBUX JUITHOK Ienerl. MeTo0 HAaIoro JOCTIHKeHHS CTallo MOPIBHAHHS TUHAMIKH pereHepallii KiCTKOBOT
TKQaHWHYU HIDKHBOI IIENIeNH KPOJWKa Ta BIAHOBJIEHHS 11 SKOCTI ITiCIs HaHECEHHsS KiCTKOPYHHYIOYOI TpaBMH i3
3aCTOCYBaHHSM Pi3HUX METOIB ii kopekii. Meromau. J{ociimkenHs nposeaeHe Ha 20 CTaTEBO3PIIMX KPOJIUKAX-
caMIsIx BikoM 6-7 micsiiB, Baroro 2,5-3 kr. Beix TBapuH 0yJ10 pO3/iieHO HA KOHTPOJIBHY Ta 2 €KCIICPUMEHTAITb-
Hi rpynu 1o 5 kposimkiB. e 5 iHTakTHUX TBapuH OyJI0 0OCTEXEHO Ul BU3HAYEHHsSI HOPMaJbHUX MOKAa3HUKIB
IIIJTBHOCTI KICTKOBOI TKAHWHH B JIUISHII HaHECEHHs TPaBMH. TBapUHaM KOHTPOJBHOI Ta eKCIIEPUMEHTaJIbHUX
rpyn mijJi KOMOIHOBaHMM 3HEUYJICHHSIM OijlarepanbHO Ha piBHI 0€33y00i IiNSHKY KOMIPKOBOT YaCTUHHM HMKHBOT
IIENENH 32 JIOTIOMOTOI0 CTOMATOJIOTIYHOTO 00pa HAHOCHIIM KiCTKOPYHHYIOUY TpaBMy y BHTJIIAI MIAXTH TNIMOU-
HOIO 4 MM Ta IIUPUHOIO 3 MM. JI0 KOHTPOJILHOI TPYNH YBIHIUIM TBAPUHM 3 Ae(EKTOM KiCTKOBOT TKAHWHH, KUK
3aroroBaBcs ITiJ KPOB’STHUM 3TyCTKOM. |-IlIa eKcreprMeHTalbHa Tpyla — TBAPUHHM, SKUM KiCTKOBHH AedexT 3a-
MOBHIOBAJIM KiCTKO3aMiHHUM Matepiamom CompactBoneB. 2-ra ekcrmepuMeHTanbHa Tpyna — TBApUHH, SKHM
KICTKOBH# Je()eKT 3aN0BHIOBAIM MPUPOIHO MAaTpUIEto st (opMmyBaHHs HOBuX KicTkoBux kiituH Collacone
Big Botiss dental. KouTposipb cTany KicCTKOBOI TKAHUHU B IUISHIN HAHECEHOTO nedekTy 3aiticHioBanu yepes 7, 14,
21, 28, 35 ni6 micns HaHeceHHs TpaBMM. PenTreHorpadiro mienen BUKOHAHO Ha amapati Z00Max'C. Jlencuro-
METPHUYHE JIOCTIKEHHsI SIKOCTI KiCTKOBOI TKaHWHM nipoBoamity y mporpami ViIXWin PRO. IinbHicTs KicTKOBOT
TKaHUHHU BH3Ha49amu B yMOBHHX ofuHHUILX cipocTi (YOC). Pesyabraru. IToka3sHHK MiHEpaJIbHOI MIITBHOCTI
KICTKOBOi TKAHWHW HWKHBOI NN B JUISHIN BTpyYaHHs B HOpMi ctaHOBUTH 71,25+1,02 YOC. 3’s1coBano, 1m0
MOCTTpaBMAaTHYHA PereHepallis KiCTKOBO1 TKaHMHHM, Ma€ Pi3HUI mepedir B 3aJeKHOCTI Bl MaTepiany, SKUM 3a-
MOBHEHO KicTKoBHH aedexT. [Ipwm 3aroeHHi KiCTKOBOI TpaBMHM IMiJ KPOB’SIHUM 3TYCTKOM JWHAMiKa IMIIJIBHOCTI
KiCTKOBOi TKAaHWHHU B JUISHIII TPaBMH YNPOIOBXK 35 1i0 Mae IIaBHUN mepedir 3 He3HAYHUM ITiABHIICHHSM T10-
Ka3HUKIB y NOPIBHSAHHI 3 HOpMOIO. [Ipy 3amoBHEHHI Ae(EeKTy OCTEOINIaCTUYHIUMHU MaTepiajlaMu CIIOCTEepiraeMo
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BHpa)XEHY JNUHAMIKY 3MiHH JOCIiIPKYBAHOTO MOKa3HHWKA 3 PI3KUMH TepernajaMi Ha Pi3HUX TepMiHaxX eKCIepH-
MEHTY (B 3aJIe)KHOCTI BiJ 3acTocoByBaHOTO MaTepiany). Ilizcymoxk. [Ipu 3amoBHEHHI KiCTKOBOTO Ae(PEKTy KiCT-
Ko3aMiHHUM Matepiasiom CompactBoneB, gepe3 35 ai6 micis TpaBMH MOKa3HUK MiHEPaTbHOI IITPHOCTI KiCTKO-
BOI TKAaHMHHU B JUISHII €KCIEPUMEHTY TIOBEPTAETHCA 10 HOpMH. [IpH 3amOBHEHHI KiCTKOBOTO Ne(eKTy MPHPOI-
HOIO MaTpHIero uisi opMyBaHHs HOBHX KicTkoBux kiitiH Collacone sim Botiss dental ta mpu 3aroeni min
KPOB’STHIM 3TyCTKOM 4epe3 35 110 eKcIiepuMeHTY IIiIbHICTh KiCTKOBOI TKAHWHY Y MIJISHII TPaBMH 3AJIAIIAETHCS
ICTOTHO BUIIIOO BiJl HOPMAaJbHUX MMOKA3HUKIB.
KaiouoBi ciioBa: kicTkoBa TpaBMa, MiHepaibHa MIIJIBHICTD PereHeparisi, OCTEOINIaCTUYHI MaTepiaiH.
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patients with acquired maxillomandibular anomalies after surgical correction of disorders of the vestibule of the
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ABSTRACT. Background. Treatment of surgical wounds in patients with maxillomandibular anomalies is important after
buccal frenum plastic surgery is relevant. Objective. Increasing the effectiveness of medical treatment of patients with a
pathological bite after buccal frenulum plastic surgery. Methods. 30 patients were examined and treated. The patients un-
derwent surgical correction of violations of the architecture of the oral cavity (buccal frenums) using the proposed method
and palatal allografts. Patients of the I group (15 people) in the postoperative period were prescribed standard treatment, pa-
tients of the Il group (15 people) were treated with a supplement based on hyaluronic acid. A clinical study was conducted,
where the main point was to determine the height of attachment of the buccal frenulum and labial frenulum, the presence of
changes in the periodontal tissues based on the results of the index assessment. They studied the condition of the surgical
wound and the processes of the formation of a postoperative scar, performed a cytological examination of the mucous mem-
brane according to H.V.Banchenko. Results. Before treatment, all patients were diagnosed with a violation of the architec-
ture of the vestibule of the mouth, manifested by high-attached buccal frenums and labial frenums on the mandible (less than
5 mm); low-attached buccal frenums and labial frenums on the maxilla (less than 5 mm). In patients of the Il group, a signifi-
cant difference was observed in the index assessment of periodontal tissues and cytological characteristics (p<0.05) and the
formation of a normotrophic scar. They did not cause a traumatic effect on the periodontal tissues, the position of a separate
group of teeth. After treatment, a significant difference in cytological characteristics and the phenomenon of “creeping at-
tachment” was observed in patients of the II group compared to I group (p<0.05). Conclusion. Surgical correction of the
vestibule of the mouth is an important step in the complex treatment of patients with maxillomandibular anomalies. Cytologi-
cal characteristics of the mucous membrane of the vestibule of the mouth and clinical characteristics of the postoperative scar
indicate the advantages of using gengigel in the postoperative period.
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Beryn KTOHIKH TPUCIHKA POTa 1 I[IM CTUMYIIOIOTH PO3BH-
[Ipobrema aHOMaNBEHO MPHUKPIIUIEHUX BY3/A€Y0K TOK CyMiXHOI martosorii [1]. AHOMaNBHO TPUKPIN-

€ HeIoOIiHeHOot0. SIK mikapi, Tak i OaTHKH 4acTo He- JIeHI By3/IeUKH Ty0, OyKajabHI BY3/JI€UKH B MPOEKIii
XTYIOTh HEOOXITHICTIO IUIACTHUKHU MOPYIIEHb apXiTe- 1KOJI Ta MIPEMOJIAPIB, aHKIIOTIOCIS MEPEIIKOPKAIOTh
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KpPOBOIIOCTaYaHHIO B WX AUITHKAX [2, 3]. HaykoBii
HaroJIoIylOTh HAa TOMY, IIO 0arato 3aXBOpPIOBaHb
MOXHA MONEPEIUTH IIPU CBOEYACHOMY YCYHCHHI
€TIONOTIYHOTO YMHHUKA IO MOMEHTY 3aIlyCKy €Tio-
MaTOTeHETHYHOTO JIaHItora [4, 5].

CyyacHa CTOMATOJIOTiYHA TPAKTHKa Ma€ Iy
HHU3KY OINEPAaTHBHUX BTPYYaHb 3 METOIO KOPEKLil
MOpPYIIEHb apXITEeKTOHIKU MPHUCIHKA poTa (aHOMaJIb-
HO TPHKPIIUIEHI BY3[€UKH, MUIKUI MPUCIHOK pOTa).
[Ipn HasgBHOCTI omepawiiiHOI paHH JiKap 3aBXAH
MOBUHEH AyMaTH INPO MOXIIMBI TMicisonepaniini
YCKJIaHeHHs, 30KpeMa, pyOueBi nedopmarii, siki
niargoctyots y 10 % — 30,5 % xBopux [6, 7]. BBa-
JKaeEMO 3a HEOOXITHICTh BEINUKY YBary NPHIUIITH
caMe MEIMKaMEHTO3HIH Teparii y micisonepartii-
HOoMy mepiomi. [IIupoke 3acTocyBaHHA MarOTh IIpe-
mapaTH, sIKi MaloTh PI3HOHANPABJICHY Mif0 1 OIycC-
KalOThCS Y BUKOPHUCTaHHI y OUTAYil mpaktuili. Taki
nepeBaru MaloTh IperapaTy Ha OCHOBI riallypoHOBOT
kucnotH [8, 9]. BoHu € He3aMiHHUMU y XipypridHii
CTOMATOJIOTIi, BPAaXOBYIOYH iXHI paHO3arorwdyi Ta
OakTepiocTaTUUHI BJIACTHBOCTI, 3aTHICTD i ICHIIIO-
BaTH Ji10 aHTUOIOTHKIB Ta IHIIKUX CEPEAHUKIB [4, 6,
7, 10], 3MeHITyBaTH KJIiHIYHI O3HAKH 3allajeHHS Ta
KpoBoToumBicTh siceH [11, 12]. bararorpanHicTs
BiacTuBocTel I'K Bka3ye Ha akTyaabHICTh BUBUCHHS
il BIUIMBY HAa TKaHWHU TPUCIHKA POTA MICIS IIACTH-
K1 OyKaJbHUX BY3AEUOK.

Mera

[ligBumeHHs epEeKTUBHOCTI MEIMKaMEHTO3HO-
TO JIIKYBaHHS Mali€HTIB 13 NaTOJOTTYHUM HNPUKYCOM
MICIIs TUTACTUKU OyKaJbHUX BY3/CUOK.

Marepiaaun Ta MmeToan

OoctexeHo Ta mpodikoBaHo 30 xBopux i3 ma-
TOJIOTIYHUM NPUKYCOM Ta aHOMATiISIMU NPUKPITUICH-
HSl BY3/ICUOK, HasIBHUMH OyKaJbHUMH BY3A€UKaMHU B
IUISTHII TIpHUCiHKa poTa BikoM 12-15 pokis. s mia-
THOCTHKH periecii sICEH BUKOPHCTOBYBAIU KiIacu]i-
Kariro Misutepa. BusHauanm craH TKaHWUH MapoJoH-
Ty  (TmapoJOHTAIbHO-MapTiHaIbHO-AIBBEOIIPHOTO
ingexkca (PMA), iHOEKC KpPOBOTOYHMBOCTI 3a
Muhlemann H. (IK)) Ta crau ririeau poToBoi mopo-
xuuHKu (iHpexc I'pin-Bepwminbitona ta ®enoposa-
BouoakinoT) 10 JIiKyBaHHs Ta Ha eTanax KOMIUIEKC-
HOTO JIIKYBaHHSI.

BuBuamu craH onepaiiiHOi paHH Ta MPOIECH
YTBOPEHHS MiCIAOMEepaIiitHoro pyOIs, MpOBOIMIN
LIUTOJIOTIYHE IOCIHIIKEHHS CIN30BOI OOOJIOHKHA 3a
I'.B.banuenko. [IpoBoamim KiiHiYHE OOCTEXKCHHS
MPUCIHKA POTa JI0 JIIKyBaHH:A, depe3 6 Ta 12 Mic mic-
N JTIKyBaHHS, BUSBIDUIM peLecil sSCeH B IUIAHIN
CIIOJIyYHOTKaHUHHUX TSOKIB Ta BY3/I€UYKH TyOM 1O
JiKyBaHHs, yepe3 6 Mic, 12 Mic micis moYaTKy akTH-
BHOTO JTIKyBaHHSI.

VYciMm namieHTaM MPOBOAWIH IUIACTHKY OyKajlb-
HHUX BY3/€YOK, 3alPOIIOHOBAHMM HAMH METOJIOM.
Bin momnsrae y HacTYITHOMY: MICNS MPOBiAHUKOBOTO
3HEe00JIeHHS B Oe3medHill 30HI migHEOIHHS IMPOBO-
JIUTBCST 3201p MYKO3HOTO TPaHCIUIAHTaTa, CTOHIICH-
Hs Horo Ta momimeHHs y ¢iziosoriuHux pozyuH. Y
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JUTSTHIT OyKaabHOI By3/I€UKH (CIOTyIHOTKAaHUHHOTO
TsDKa) TICIST TPOBEACHHS MPOBITHUKOBOTO 3HE0O-
JICHHSI TIPOBOAMTHCA TOPU3OHTAIBHUII pO3pPI3 HOB-
xuHOI0 10-15 MM, mapaiensHUN 10 SCEHHOTO KParo.
[IInpokoro IIIaAMIKOI YU PAcIaTOpPOM BiJcemapo-
BYETHCS CIM30Ba 000JIOHKA Bif OKicTs. DPOpMyeThCs
TpaHCIUIAaHTaT Ha 2-3 MM OUIBLIMM B JliaMeTpi y To-
PIBHSHHI 3 ONepauiifHOI0 paHOIO B IUISHIN OyKab-
HOi BY3/ICUKH, YKJIQJAETHCS B ONEpaliiiHy paHy,
MIPOCOBYETHCS 1-2 MM il CIIM30BY OOOJIOHKY, YIIIH-
Ba€ThCs MBaMH. HaknamaHHs acenTHYHOI MOB’SI3KH.
XBopum I rpynu (15 oci6) y micasionepauiiiuuii ne-
pion Benmu 3a KITacHYIHUM poTokoioM. [Tamientam 11
rpymu (15 oci0) BiH OyB HOMOBHEHWH MpenapaToM
Ha OCHOBIi TialypOHOBOI KHCJIOTH (TeHTirems, Ita-
Jis).

Pe3ysabTaTH Ta iX 00roBOpEeHHA

Jlns ycixX mamieHTiB XapaKTepHUME OyiH BUpa-
JKEeH1 3MIHM B apXITEKTOHil mpucinka pora. He3sa-
JKAIOUM Ha BIK MAaIlieHTiB, y 15 mamientiB (50,0 %)
BUCOTa MPUKPIIJICHHS BY3J€YKH TyOW (BEpXHBOI
Ta/uu HIWKHBOI) Oyna MeHme 5 MM, y 29 XxBopux
(96,7 %) HasiBHI aHOMANBHO MPHUKPIIUICHI OyKambHi
BY3ACUYKH B IULSTHIII iKOJI Ta MPEMOIIIPiB, AKi 100pe
Bi3YyaNi3yIOThCS TNPH HAKIAIaHHI POTOPO3MIHPIOBA-
4a; B 5 mamierTiB (16,7 %) miarHOCTOBaHO MiNKHIA
MPHUCIHOK POTa (TJIMOWHA MPHCIHKA POTa IO 5 MM).
HasBHICTP aHOMANBHO NMPHUKPITUICHOT BY3ICUKU TyOH
notpedye (HPEeHYNOIIACTHKY TIepes MPOpi3yBaHHIM
NOCTIHHUX pi3uiB (6-7 pokiB). OaHaK YacTHHA OaTh-
KiB HE YCBIJOMJIIOE TPOOJIeM 31 CTOPOHH 3y0oIiee-
NHOI CHCTEMH, SIKIi MOXYTb OYyTH 3yMOBIJIEHI came
TaKMMH, Ha TEPUIMHA MOTJSL, MPOCTUMHIIOPYIIEH-
HSIMHU apXiTEeKTOHIKHM NPUCIHKA pOTa 4epe3 HU3bKHUI
piBeHb TPOCBITHUIBKOI POOOTH JIKapiB 3arajbHOI
CTOMATOJIOTIYHOI TPAKTHKHM Ta IMEAiaTpiB 3 OaTbka-
MH. YCIM TaKUM Tami€eHTaM MPOBOIMINA (DPEHYIIOI-
JTacTUKy. XBOPHM i3 MUIKHM TIPHCIHKOM POTa Tpo-
BOIWIIM BecTHOYnomIacTuky. [IpnbmusHo uepes 3
MiC IicJs MUX BTpy4YaHbh Ha TKAaHWHAX MPHCIHKA PO-
Ta, poOMIN XipypriyHy KOPEKIif0 OYKaIbHUX BY3/e-
YOK 3 YCYHEHHSIM CIIOJYYHOTKAaHMHHHX Ta M’SI30BUX
TSKIB.

IToka3HUKK 1HICKCHOI OIIHKKA TKaHUH MapojIo-
HTa XBOpHX Ha 3yOolienenHi aHomManii Ha QoHi 1o-
pYLIEHb apXiTeKTOHIKH MPHCIHKa poTa OyJH JOCUThH
BHCOKHMH Y TIOPiBHSHHI 3 IOKa3HUKaMH Yy TpyIIi
mopiBHsAHHS (p<0,05), M0 BKa3ye Ha HAsSBHICTH He-
JIOCTaTHBOI Tirl€HW POTOBOI MMOPOKHUHH 1 HE JT03BO-
Jsl€ TIPOBOJUTH aKTHBHE OPTOAOHTHYHE JIKYBaHHS
HE3HIMHUMH KOHCTPYKLisMH. PekomeHmoBaHO mpo-
BOJIUTH HABYAHHS TITi€HW POTOBOI IMOPOXHUHH, JHO-
BEJIEHHS JI0 ONTHMAJbHOI TITIEHH POTOBOI MOPOXK-
HUHH, a TOAlI B)K€ MNPUCTYHNATH IO IHIIOTO €TaIy
JKyBaHHSI.

YHacniZoK MOpyIIeHb Tiri€HH POTOBOI MOPOXK-
HUHH CIOCTEPIraeEMo 3MiHH Y TKaHHHAX IapOOHTA,
IO TPOSIBIISIOTHCS HASBHICTIO 3aMalIbHOTO IIPOLIECY
3a pesysbTaramMu iHaekca PMA Ta HasBHICTIO Kpo-
BorounBocTi siceH 3a IK. 3a pesynbraTamu iHIEKciB
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TiTiEHH POTOBOI MOPOKHHUHHU, HE BHSBJICHO JOCTOBI-
pHO{ pi3HHMINI MK aHAJIOTIYHUMHU TOKa3HUKaMHu (Ta-
POIOHTATTLHO-MaPTiHATHHO-ATBBEOJISIPHOTO  1HIEKCA
(PMA), innexc xposorounBocti 3a Muhlemann H.
(IK)) y xBopux I ta II rpymu (p>0,05), onHax BOHH
JIOCTOBIPHO BiAPI3HSINCS Bill TAKUX — IPYIH HOPIB-
HsHHS (p<0,05). PesynpraT muroMophoMeTpHIHO-
rO JIOCIIJDKEHHS y XBOpUX Ha 3yOoliesenHi anoMa-
nii Ha (hOHI MOPYLIEHb apXITEeKTOHIKU MPHUCIHKA POTa
y Bcix xBopux 12-15 pokiB JOCTOBIpHO BiJpi3HS-
JIMCH B Takux — y rpyni nopisHstHASA (p<0,05). IAK
B JIUJISHIN TBEPAOTO MiAHEOIHHS HEIOCTOBIPHO Bij-
pi3HSABCS Big NOKA3HWKIB y Tpymi NOPIBHIHHA
(p>0,05) (Tabm. 1).

Tabmmms 1
[Noxa3uuky iHAEKCY AudepeHItiamii KITHH y XBO-
pux Ha 3y0OoIesenHi anomalii Ha (GoHi TOPYIIeHb
apXiTEeKTOHIKM IPHUCiHKa poTa BikoM 12-15 pokiB

JinsHka porto- 310poBi,
BO1 IIOPOKHU- n=15
HHU

XBopi Ha 311[A Ha
¢omni ITAITP, n=30

IIpucinok pora  508,00+4,33
TBEp/IC i HE- 515,53+4,49

OIHHA

542,13+5,18*
516,20+3,73

[Mpumitku: * — BipoOTigHICTh BIAMIHHOCTI BiJ| 3710pO-
BUX 0cib, p<0,05.

[pu nopiBrsuTeHIN xapakTepuctumi [IK B mi-
nsHOI TBeproro migHeOiHHs y I Ta I rpymax xBopmx
BiIMIYa€EMO JOCTOBIpHY PI3HHUIIO y pe3yjibTaTax Ha
14-ty noOy micis XipypriuHoi KOpekuii MopyuieHb
apxXiTeKTOHIKM TpuciHka pota (p<0,05). Amnamni3
orpumanux pesynbraTie [JAK B mimsami ¢ikcarii
MYKO3HOI'0 TpaHCIUIaHTara y xsopux I Tta II rpyn
MOKa3aB JIOCTOBIPHY Pi3HHUII0 B OTPUMaHHX IIOKa3-
HuKax Ha 14-ty noby (p<0,05), mo BKasye Ha mepe-
Bary croco0y BeIeHHs MiCISIONEePaIiifHOTO Mepioxy

(Tabmn. 2).

TakuM YMHOM, aHai3 PE3yNIbTATIB ITUTOJIOTIY-
HOTO JOCIi/PKeHHS TI0Ka3aB IUHAMIKy 0 HOpMaTi-
3amil UTOIOTIYHNX MTOKA3HUKIB CIIN30BOI OOO0IIOHKH
mpucinka pota y Il rpym XBOpHX, OCKIIBKHM BOHH
HAOIIDKANKCH 10 PE3YNBTATIB Yy TPYIi HMOPIBHSIHHA
Ta HEJIOCTOBIPHO BIAPI3HSUIMCH BiJ OCTAaHHIX, IO
BKa3ye Ha MOBHY pereHepariio CIM30BOi 000JIOHKH
MIPUCIHKa poTa.

Yepes 1 mic micis onepaTuBHOTO BTPYYaHHS Y
3 xBopux | rpymn (20,0%) o3naku rineptpodii pyo-
LEBOI TKaHWHM NPOCTEKYBAIM IO BCIH JIOBXKHHI
micnsgonepamniiaoro pyoms. Cepen Takux oci6 Oymm
XBOPI, ¥ AKUX BiATOPTHYINCS TpaHCIUTaHTaTH. Yepes
3 mic B 12 mamienTiB (80,0%) cnm3oBa 0000HKA B
OTIepOBaHIN AUIAHIN HE BiIpi3HsIACS MO KOIBOPY Ta
CTPYKTYpi (TOBIIMHA, TYprop, HasIBHICTh BHPaKEHO-
o CyIWHHOTO PHCYHKA) Bil OTOYYIOUOi CIIH30BOI
obomnoHkH, y 4 xBopux (26,7%) cinu3oBa 000JOHKA
[P y pminsgHui 3agikcoBaHMX TPaHCIUIAHTATIB He
BIJITIOBIZ]ajla MO TOBIIMHI Ta KOJBOPY OTOUYIOUUM
TkaHuHaM. Y 3 oci6 (20,0%) dopmysanucs rpyOi
rineprpodiyni pyoui. Uepes 6 mic y GinbIIOCTI XBO-
pux ciamzoBa obosonka [IP Gyna sickpaBo-pokeBOro
KOJIbOPY 3 BHPQKCHUM CYJHHHHM DPHCYHKOM, cCaM
TPAHCIUIAHTAT HE BiPi3HABCA MO KOIBOPY 1 TOBIIMHI
BiZ oTouyrounx TkaHuH. Y 3 ocib (20,0%) — Bu3Ha-
YaBCsl CHMITOM HATATY CIH30BOI OOONOHKH B AiNs-
HOi ¢ikcamnii Tpancmianrata. B 12 oci6 (80,0%)
TOBLIVMHA, CTPYKTypa CIM30BOi OOOJIOHKH, KOJIp Ta
CYAMHHHMH PHCYHOK B JIUISHII 3200py TpaHCIUIaHTa-
Ta HE BIAPI3HsIACS MO KOJbOPY BiJl OTOYYIOUUX TKa-
HUH. Y 5 oci6 (33,3%) miarHOCTOBaHO I'OCTPHIA Ka-
TapaJibHUM TiHTiBIT. Yepes 12 Mic micist oneparus-
Horo BTpyuanHs B 3 xBopux (13,3%) — pyOuesi ae-
¢dopmarii cnrzoBoi 000JOHKK. Y mHX 0ci0 miarHO-
CTOBaHO peliecito sceH y mpoekuii | kmacy 3a Min-
aepoMm. Y 4 oci6 (26,6%) miarHOCTOBaHO 3amalibHi
3aXBOPIOBAHHS MapOIOHTA.

Tabmuus 2

[MopiBHANBHUI aHATI3 PE3yIBTATIB UTOJOTIYHOTO AOCTiKeHHs y xBopux I Ta Il rpym (Mm)

[Moxa3HUKH I'pyna xBopux  TepMiH CIOCTEpeKEHHS MiCIs
JKyBaHHS
14-a nobGa 21-n006a
IIK (mpucinok pota) I, n=15 489,74+4,43  502,31+4,45*
11, n=15 508,8+6,61 509,53+5,24
IJIK (TBepae migHeOiHHs) I, n=15 465,38+5,53  509,31+6,13*
11, n=15 482,33+6,57  515,47+6,27*
IIK (mpucinok pora) I-11 p<0,05 p>0,05
IAK (tBepae mignebinns) I-11 p<0,05 p>0,05

IIpumiTkn: * — BipOTiAHICTS BIIMIHHOCTI MIX MepiogaMy MOPIiBHAHO 3 monepenHim, p<0,05.

Uepes 1 mic micnsg omepaTUBHOIO BTPYYaHHS Y
1 oco6u (6,7 %) crocrepiranu o3HaKH rimepTpodii
pyOmeBoi TKaHWHM O BCili AOBXKHHI TMicisonepa-
uiiHoro pyous. Yepes 3 mic y 14 xBopux (93,3%)

MICJISE ONEPATHBHOTO BTPYYAHHS CJIM30Ba 00OJOHKA
B JUISHIII TpaHCIUTaHTaTa OyJjia SCKpaBO-POXKEBOTO
KOJIbOPY 13 BHPAKEHUM CYIHHHHUM PHCYHKOM, TOB-
[IMHA TPAHCIUIAHTATa BiJMOBiJlaJia OTOYYIOYil CITH-
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30Bii 00OJIOHIII, CHMIITOM HATATY TPAHCIUIAHTATa HE
nmiaraocroBano. Yepes 6 mic y Bcix xBopux Il rpymm
TICJIST OTIEPATUBHOTO BTPYYaHHS CIM30Ba 000JIOHKA
B IUIAHII TpaHCIUIaHTaTa Oyja SICKPaBO-pOKEBOTO
KOJIbOPY 13 BUP@XECHHUM CYIUHHUM DPHUCYHKOM, TOB-
[IMHA TPaHCIUIAHTATa BigNOBigalia OTOYYIOUIN CIH-
30Bii1 000JIOHIII, CHUMIITOM HATATY TPaHCIIAHTaTa HEe
JIIarHOCTOBAHO. Y IIeH MepioN y BCIX MAalli€HTIB CIIU-
30Ba 00OJIOHKa TBEPJOro IMiJHEOIHHS HE BiApI3H-
Jlach BiJi OTOYYIOUMX TKAHWH IO TOBIIMHI, KOJBOPI
Ta CTpyKTypi. ¥ 1 ocobu (6,7 %) nmiarHoCTOBaHO
petecii sicen | kmacy 3a Mimutepom, y 3 oci6 (20,0
%) IiarHOCTOBAaHO 3arOCTPEHHS 3aNalbHUX 3MIiH Y
TKaHMHAX MMapOIOHTA.

IToka3HUKH HAIIOTO JOCIHIXKSHHS BKa3ylOTh Ha
HEOOXITHOCTI MPOBEICHHS KOPEKIii MOPYIIeHb ap-
XITeKTOHIKM TPUCIHKA POTa y MAI€HTIB i3 IMO€IHA-
HOIO matojorieo. OTpuMaHi pe3yabTaTH KOPEIIo-
I0Th 3 MOKa3HUKAMHU IHIIAX aBTOPIB, SKi HATOJIONIY-
I0Th Ha HEOOXIMHOCTI XIpypriuHoi KOpEKIlii mopy-
IIeHb apXiTEKTOHIKHM NpUCiHKa poTa [3].

y pe3yabTarti MIPOBEJICHOTO KITHIKO-
71a00paTOPHOTO JOCIIIKCHHS BCTAHOBICHO JOIIITb-
HICTP BHKOPHCTaHHS TCHTITENI0 Yy MiCIsIOoIepartii-
HOMY Tiepioni. baraTorpaHnicTs mpemapatiB Ha oc-
HoBI 'K 103BOJIsIE Xipypry-CTOMATONOrY BHKOPHUC-
TOBYBAaTH IIi CEPEIHUKHU y MIOJCHHIN MpakTui. Pe-
3YJIbTATH HAIIOTO JOCHIKESHHSI KOPEIIOIOTh 3 MOKa-
3HMKaMHu iHmuX aBTopiB [13, 14]. Came Tomy, Mu
ONUPAIOYUCh Ha Halll pe3yidbTaTH Ta IOKa3HUKH
IHIIAX JTOCTIKCHb, PEKOMEHIYEMO 10 BHKOPHC-
TaHHS Yy MicJsoNepaniifHoMy mepioi mpenapaTu Ha
ocHoBi I'K 3 mMeroro ¢opmyBaHHS HOPMOTPODIYHUX
pyOIIiB Ha CIU30Bii OOOJIOHIII MPHUCIHKA POTa, IO €
BaXXJIUBUM 1 HCOOX1THUM MOMCHTOM JUJIs MAIIIEHTIB 3

TOPYIICHHSAMH apXiTEKTOHIKH MPHUCIHKA POTa.

BucHoBku

1. XipypriuHa Kopekilis MOpyIieHb apXiTeKTo-
HIKH MIPHUCIHKA POTA € BAKIMBUM €TAIlOM KOMIDIEKC-
HOTO JIKyBaHHS XBOPHX i3 3yOOIIelenHIMA aHOMa-
JisiMH, sKa 3a0e3redye yCyHeHHS! XpPOHIYHOI TpaBMHU
Ha TKaHWHU TapoJIOHTA, NPUIIBUAIIYE TepPareBTHY-
HUH eeKT BCiX eTarliB OPTOAOHTHYHOTO JIIKyBaHHS,
3a0e3nedye MomnepePKeHHs pelUANBIB.

2. OcoOnMBICTh KITIHIYHOTO Mepediry 3yooiie-
JIETTHUX aHOMaJIiil Ha (POHI NOPYIIEHb apXiTEKTOHIKN
MIPUCIHKA pOTa ToJIsirana y BUPaKeHUX 3MiHaX apxi-
TEKTOHIKH TIPUCIHKAa poTa. Pe3ynpraTé KIIiHIYHOTO
JOCTIKeHHST MIATBEPIDKYBAIUCS MOKa3HUKaMH IIH-
ToMopdoMeTprIHOTO NOCTi/KeHHs. PanHI Ta Bif-
JasieHl pe3yabTaTh BKa3yIOTh Ha JOUIIBHICTH BHUKO-
pHICTAaHHS TIperapaTiB Ha OCHOBI TiaTypOHOBOI KHC-
JIOTH y TicngonepamiiHoMy mepioai. OTpumani KJii-
Hiko-1abopatopHi xapakrepuctiku y II rpymi xBo-
PHUX JOCTOBIPHO BiPI3HSETHCS BiJ MOKAa3HUKIB y |
rpymi xBopux (p<0,05).

IlepcnekTHBYU MOAATBIINX PO3POOOK

byne BuB4eHo B npenapatiB Ha ocHOBi ['K
Ha TKaHWHW TPHUCIHKA poTa y BiIHalieHi TEpMiHH
CITIOCTEPEIKCHHSL.

Indopmanisa npo koH(ikT iHTEpeciB

[Morenmiitanx ab0 SBHUX KOH(QIIIKTIB iHTEpECIB,
10 TOB'sA3aHi 3 UM PYKOIUCOM, HA MOMEHT ITyOi-
Kallii He iCHy€ Ta He rmepen0adaeThCs.

Jlxepesia ¢piHaHCYBaHHS

JlocmipkeHHsT POBEACHO B paMKax HayKOBO-
nocmigHoi Temu «KITiHIKO-eKCIIEpUMEHTaIbHA 00-
IPYHTYBaHHS JIarHOCTHKH 1 OPTONEJUYHOTO JIKY-
BaHHA XBOPHUX 13 3aXBOPIOBAHHSAMH ILEJIEITHO-
JIMIIEBOT TUISHKI» (HOMEp JepKaBHOI peecTpaltii).
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MaxumHens H.II., Oxoran 3.P., lIpous I'.b., AunnoBuu B.1., ITropuk M.B. Pea6initauisi nanienris i3
3y0omIeTeMHMMHU AaHOMATIIMH NicJIsl XIpypyriuyHol Kopekiii mopyleHb apXiTeKTOHiKH NpHUCiHKa poTa.

PE®EPAT. AxryanabHicTh. JlikyBaHHS onepaniiHUX paH y MalieHTIB i3 3yOOLIeNeNHIMA aHOMAIIISIMU €
B)XJIMBUM IICHIS IJIACTHKH OYKAIBbHHUX BY3JIEUOK € akTyanbHuUM. Mera. [ligBuiueHHs eekTHBHOCTI MeuKaMe-
HTO3HOTO JIKYBaHHS ITAIliEHTIB i3 MAaTOJOTIYHUM IMPHKYCOM IIiCIS IUTACTHKU OyKaJbHUX By3nedok. Meromu.
Oo6cTexeHo Ta mnposikoBaHo 30 XBOpHX. XBOPHM IPOBOJIWIN XipypridHy KOPEKII0 MOpYIIEHb apXiTeKTOHIKH
npuciHka porta (OyKampHI BY3IE€UYKH), 3aIPOIIOHOBAHUM HAaMH METOJOM 3 BUKOPHCTAHHSIM MiTHEOIHHUX alio-
TpaHCIUIaHTaTiB. XBopuM I rpymu (15 oci) y micnsonepaniitHoMy mepioi Npu3HaYall CTaHAapTHE JTIKyBaHHS,
xBopuM II rpymu (15 oci0) mikyBaHHS JOMOBHEHE MpeEnmapaToM Ha OCHOBI TialypoOHOBOI kucioTH. [IpoBommmm
KJTiHIYHE JOCTIKEHHS, I¢ OCHOBHIM MOMEHTOM OYJIO BU3HAUEHHS BUCOTH MPUKPIIUICHHS OYKaIbHUX BY3JEUOK
Ta BY3ICUKH T'yOW, HassBHOCTI 3MiH y TKaHMHAaX MapoJIOHTa 3a P3yJIbTaTaMHU iHJICKCHOI OIiHKW. BuBuamu cran
orepanifHOi paHM Ta MPOIECH YTBOPEHHS MiCIIONEPaliifHOro pyOIls, MPOBOIIIN MUTOJOTIYHE JOCIiIKESHHS
cim30Boi 06osonky 3a I'.B.banuenko. Pe3yabraTn. Y BCixX MalieHTiB 1O JIKYBaHHS JiarHOCTOBAHO MOPYLICHHS
apXiTEKTOHIKM NPHUCIHKA POTa, 10 MPOSBISIIMCS BUCOKO MPUKPIIUICHUMH OyKaJbHUMH By3JI€UKaMH Ta By3Jeu-
KaMH I'yOM Ha HWOKHIH mieneni (MeHIIe SMM); HU3bKO NPUKPIIUICHUMH OyKaJbHUMHU By3J€4YKaMH Ta By3JeUKaMu
ryOu Ha BepxHil 1meneni (MeHe SMM). Y xBopux Il rpynu criocrepirany OCTOBIpHY Pi3HHIIO iHAEKCHOT OIIH-
KW TKaHWH TapOJIOHTY Ta IMTOJIOTIYHUX XapakTepuctukax (P<0,05) Ta dhopMmyBaHHS HOPMOTPOQIUHOTO PyOILs,
SKAH He 3yMOBJIIOBAaB TPaBMYIOUOI Jii HA TKAHUHM NApOJOHTA, MOJIOKEHHSI okpeMol rpynu 3y0iB. Y Il rpymi
XBOPHX TIPOCITITKOBYBAIH JAOCTOBIPHY PI3HHUIIO ()eHOMEHY ‘‘HAIMOB3aI0UOT0 MPUKPITUICHHS Yy MOPiBHSAHHI 3 |
rpymoro (p<0,05). Iigcymok. XipypriuHa KOpEKIlis NPUCIHKA pOTa € BaXIMBUM €TAIIOM KOMIUICKCHOTO JIKY-
BaHHS XBOPHX i3 3YOOMICTCITHUMH aHOMATisMA. [{UTONOTiUHI XapaKTEepUCTHKH CIM30BOi OOOJIOHKH MPHUCIHKA
poTa i KIIHIYHI XapaKTEPUCTUKH MICIIONepaniiHoro pyOIs BKa3yloTh Ha IepeBard BUKOPUCTAHHS TCHTITENI0 y
TicIsonepaniiHOMY TepPioii.

Kuarouosi ciioBa: 3y0omienemnsi aHoMaii, OyKallbHiI By3JIeUKH, IPUCIHOK POTa, TiaTypOHOBa KUCIIOTA.
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the dynamics of pathomorphological changes in the layers of the retina in opioid retinopathy in the early stages of
experimental opioid exposure.
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ABSTRACT. Background. In specialized domestic and foreign literature, great importance is attached to the study of the
retina and the processes of its structural changes under the influence of various factors and nosologies. However, the problem
of correction of opioid retinopathy in subchronic periods of experimental opioid exposure still remains unsolved. Objective.
The purpose of the study is to find out the features of the pathological changes in the layers of the retina and links of its
hemomicrocirculatory bed in the subchronic period of correction of opioid retinopathy under experimental opioid exposure.
Methods.The research material is sexually mature, outbred male rats in the amount of 34 animals, weighing 160 - 270 g,
aged 4.5 - 7.5 months. Animals were injected intramuscularly with nalbuphine once a day. The initial dose of nalbuphine
during the first 2 weeks was 0.212 mg/kg. The animals were removed from the experiment by an overdose of diethyl ether.
Ultrastructural preparations were prepared according to the generally accepted method. Under the conditions of two-week
administration of opioid followed by four-week withdrawal, degenerative changes were found in the pigment epithelium,
outer and inner segments of photoreceptors, axons of the outer retinal layer, amacrine, bipolar and ganglion cells of the reti-
na. Six weeks later, rats treated with opioids for two weeks and then withdrawn, followed by correction with pentoxifylline
for four weeks, showed a general tendency toward improvement, manifested by minor degenerative changes in the pigment
epithelium and destruction of the membranous discs of the outer segments of the photoreceptors. Six weeks later, hyperemia
and perivascular edema in the choroidal vessels were found in rats treated with an opioid for two weeks, followed by contin-
ued opioid administration with pentoxifylline for four weeks. Results. The results of the study show that with a two-week
opioid exposure, the most prognostically favorable indicators were in the group where complete withdrawal was carried out
with subsequent correction with the drug pentoxifylline. It can also be concluded that during the correction of opioid reti-
nopathy, it cannot be carried out with drugs of the antibradykinin group (pentoxifylline) without complete withdrawal of the
opioid because this contributes to a sharp increase in pathomorphological manifestations in the layers of the retina and is a
prognostically unfavorable moment.

Key words: retina, opioid, subchronic period, correction, rat.
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Beryn

IIuTaHHs aKTyaJbHOCTI BIUIMBY IMIpemapaTiB
OmioigHOI TPYNMW Ha OPraHi3M JIIOJWHU 3 KOXHUM
pokoM Habupae Bce OUTBIIOTO 3HAYEHHS, SIK CBiA-
4yaTh JaHHI BITYM3HAHOI JiTepatypu [1 - 4]. Buenn-
MH y GaxoBiif MEIUYHIH JiTepaTypi BUCBITIIOIOTHCS
MUTaHHS OIMIOIHOTO BIUIMBY Ha E€KCIIEPUMEHTAJIb-
HOMY piBHI Ha KJIITHHHOMY, TKAHUHHOMY, OPTaHHO-
My Ta opraHiamMeHHoMmy piBHsAX. Lli nmocmimkeHHs
NPUCBSTYEH]I TPOOJIeMi HETaTUBHOTO BIUIMBY Ha TKa-
HMHHU Ta OPraHy B 3aJIS)KHOCTI B/ J103M, YaCTOTH Ta
TepMiHy BxuBaHHsL. [5 -11].

HesBakaroun, mo y JiTepaTypHHX IDKepenax
MPUCYTHI TIOBIIOMIICHHS TPO TMaTOMOP(OIOTivHI
3MIiHH y pSZi OpraHiB Ta CUCTEM Ha T OIiOiTHOTO
BIUIUBY i, 30KpeMa 3MiHU CTPYKTYD, IO CTOCYIOTHCS
oprana 3opy [12 -18] i pmoci nmmaerbcs
He3’sICOBaHMM IUTAHHS KOPEKIil MPOsBIB OMiOigHOT
peTHHONATI] Ha paHHIX TEpMiHAX BXKUBAHHS Iperna-
partiB ONiOIAHOI TPYNH B €KCIIEPHMEHTI.

Came TOMY METOI0 HAIIOTO JOCHIPKEHHS CTAJIO
BUBUCHHS 3MiH Yy KIITHHHHMX IIapax CITKIBKH Yy
CYOXpOHIYHHUI MepioJl eKCIEePUMEHTAIBHOrO OIlio-
iIHOTO BIUTMBY Ta KOPEKIis IIUX 3MiH.

BpaxoBytoun BuIe3a3HaYeHE, BBAXKAEMO, IO
JaHe JOCII/DKEHHS € aKTyaJbHUM SIK 3 TOYKH 30Dy
eKCIepUMEHTAIBHOT MOP(]OIIOTii, TaK i 3 TOUKH 30py
MPaKTUIHOT O TATBMOJIOTI].

Marepiaau Ta meToau

MartepiaioM JOCHIPKEHHS CIYT'YBalId CTaTEBO
3piii, 6E3MOPOIHI IIYPH — CaMIli B KITBKOCTI 34 - pu
TBapuHHu, Macoro 160 - 270 r, Bikom 4,5 — 7,5 Mmics-
mie. TBapuHaM TPOBOIWIM IH’€KIii Mpemapary
HanOydiH BHYTpIIIHBO M’530BO, LI0JIEHHO 1 pa3 Ha
100y B ogHOMY npoMixKy 4acy (10-11 roxuna pan-
Ky) Bupomosxk 42 nmi6. [TouatkoBa no3a HanOydiny
BIIPOJOBXK MEPIIMX 2 — X THXKHIB craHoBmia 0,212
mr/kr, HacTynHuX 2 — X (Il — IV tmxkas ) — 0,225
mr/kr, HactynHa (IV — VI tmxas ) — 0,252 mr/kr.
TakuM 4MHOM, CTBOPIOBAIM YMOBH XPOHIYHOTO OIIi-
oiaHoro BILUIMBY [19].

Teapunu noxizeHi Ha 5 rpyn. 1- a rpyna TBa-
pHH oTpuMyBasia HanOy(iH BrpoaoBx 42 nid 3 Ha-
CTYMHUM 3200pOM Matepiany JociiKeHHs! (KiHelb
6 THOKHS €KCIIEPUMEHTAJIBHOTO OIiOiJHOTO BILIMBY);
2- a rpyma KOHTpOJbHA, sika BIpoaoBk 42 ni0d
OTpUMYBaJIa iH €Ki (i3i0JOTIYHOTO PO3YHHY BHY-
TPIITHBO M’S30BO B OJHOMY MpPOMDKKY dacy (10 —
11 romuna paHky); 3- s rpyma (2 THKHI BBEACHHS
HanOy(iHy 3 MOJAIBIIO HOTO BiAMIHOIO Ha 4 THX-
Hi); 4- a rpyna (2 TWXKHIB BBeIeHHA HanOydiHy 3
NpUETHAHHSIM Ha 4 TWKHI NeHTOoKcu(pinmiHy); 5- a
rpyna( 2 THXKHI BBEJIEHHS OMIOiqy 3 BiIMIHOIO Ta 3
nojajgbliuM 4 TIKHEBUM BBEICHHSM TMEHTOKCH(I-
niHy). TakuM 9WHOM, CTBOPIOBAIM YMOBH XPOHId-
Horo omioinHoro BruuBy [19]. Kopekmist mpoBou-
Jlach Ha PaHHIX TEpPMiHAX /e 1032 MEHTOKCH(DITiHY
craHoBuia 2,857 MI/KT.

VYci TBaprHHM 3HaXOIMIIMCh B YMOBax BiBapiio i
poboTa, mo crocyBaysacsi MUTAaHb YTPUMAHHSI, J0-

TSIy, MapKyBaHHS Ta BCi iHII MaHIMyJIALii TPOBO-
JATHACS 13 JOTPUMAaHHSM ITOJIOKEHb «EBpPOTIEHCHKOL
KOHBEHIIIT PO 3aXUCT XpeOETHUX TBAPHH, SIKi BHKO-
PHUCTOBYIOTbCSA [UISl €KCIIEPUMCHTAIBHHUX Ta IHIINX
HaykoBux Imineit» [CtpacOypr, 1985], «3arampHux
STUYHUX NPUHIUIIB €KCIIEPHIMEHTIB Ha TBApHHAX,
yxBanennx Ilepmnm HarioHansHuM KoHrpecom 3
oioetuku [Kuis, 2001]. Komiciero 3 GioeTuku JIbBiB-
CHKOTO HAI[IOHAJBHOTO MEIMYHOTO YHIBEPCUTETY
imeni Jlanuna [anuipkoro BCTaHOBICHO, IO TPO-
BEJICHI HAYKOBI ITOCJIXKCHHS BIJMOBIIAIOTh €THY-
HUM BUMOTaM 3rijiHo Hakasy MO3 Ykpainu Ne 231
Bix 01. 11. 2000 poxy (mpotokosr Ne 10 Bixg 26.12.
2011 poky). Sk maTepian Ans yabTpacTpyKTypHOTO
JOCIIDKEHHST BHKOPHUCTANN OYHI sA0JIyKa HIypiB 3
BpaxyBaHHSAM 30€peXeHHS TONorpagiqHOro CIIiB-
BITHOIICHHSA OOOJIOHOK OKa. YIBTPacTPyKTYpHI
MIpenapaTy roTyBaJIN 3a 3arajJbHONPHHHITOI0 METO-
nukoro [20].

Pe3yabTaTh gocaixxkeHHst

Yepes wiicmb mudicHis excnepumenmy y 1ypis,
SIKAM BIIPOJZIOBX O0BOX MUJiCHIG BBOJAWIN OIOiJ, a
3rOJIOM BIIPOJIOBXK YOMUPbOX MWKHIB BBEICHHS
omioiny Oyio MpoBeNeHO HOTo 6i0miny HaAMH OyIH
BHSIBJICHI TIOMIpHI J€TCHEPATUBHI 3MIiHU B HIrMEHT-
HOMY emitenii Ta GoTopenenTopax, a TaKOX JeTeHe-
paTHBHI 3MiHH B aMaKpHHOBHUX Ta OIOJAPHHUX KIIi-
THHAX CITKIBKH. ['eMOKamiispu BiacHe CyAWHHOI
00OJIOHKH TOMIpPHO PO3IIUPEHi, MUTOIUIA3Ma CHIO-
Tenmito Oyna aeno HabyxJa, MICTHIAa APiOHI MiKpo-
BE3UKYJIM. B spax mirMeHTHOrO emiTelnito He3HaYHO
301IBIITyBaIachk KUTBKICTh rerepoxpomaruny. Okpe-
Mi siIpa 3MILIYIOTBCSL B CEpeIH] BN LUTOIIA3-
MH. basanbHa CKJIaI4aTiCTh MIrMEHTHOTO EMiTeNio
BUpaXeHa NMoMipHO. Takox y 1MTOIUIa3Mi MirMeHT-
HOTO EIIITEII0 Bi3yali3yIOThCS YHCENbHI, IEMO po-
3IMIUPEH] KaHaJbIl TIagKoi eHAOIUIa3MaTHIHOI CiT-
Kd. B amikampHUX Ta CepeAHiX BiIIiNaX MUTOILUIA3MHU
HATPOMAJDKYIOTHCS YHCENbHI ApiOHI Ta cepemHi da-
TOCOMH, IO 3allOBHEHI MaTepiaoM CcepeiHbOi Ta
BHCOKOT €JIEKTPOHHOT HIibHOCTI (puc. 1).

B 0azanpHux Bijuinax KITHHM Bi3yanizyBa-
JMCh HaOYXJIl MITOXOHAPIT 3 MPOCBITIIEHUM MaTPHK-
COM Ta BKOPOYCHUMHU KpUCTaMH. 3Ha4YHa KUIBKICTb
JpiOHUX (harocoM HAarpoMaJKYeThCS B LUTOILIA3MI
ariKaJbHUX MIKPOBOPCHHOK Ta Ha amiKalbHIH 1MoBe-
PXHI TITMEHTHOTO EIITelNif0. YIBTPaCTPYKyTYpHIi
3MiHH y (POTOCEHCOPHOMY IIapi BUPaXKEHi MMOMIpPHO i
XapaKTepU3ylOThCsI HaOyXaHHSIM MEMOpaHHUX JHC-
KiB, iX HENIUTPHUM PO3TAaIllyBaHHAM B OKpEeMHUX (o-
ToperenTopax. ¥ BHYTPIITHROMY CEerMeHTi (oTope-
LIETITOPIB PEECTPYETHCS HAOYXaHHS Ta MPOCBITICHHS
IUTOTIa3MH  (POTOPEIIETITOPIB, PO3MIMPEHHS KaHa-
JBIIB TPaHYJSIPHOI €HA0IIIa3MaTHYHOI CITKH, Haly-
XaHHSA MITOXOHJpIH Ta MPOCBITIEHHS iX MaTPHUKCY,
BOTHHIIEBA IECTPYKIIisSt KPUCT MITOXOHIPIH (pHc. 2).
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Puc. 1. YnbTpacTpyKkTypa CIiTKIBKM OKa Liypa 3a YMOB ABOTWMXKHEBOrO BBEAEHHS OMioigy 3 NMOAArbLUOK YOTUPUTMKHEBOID
noro BigmiHot. %2200. 1 — 36inbLIEHHS KiNbKOCTi (harocom, LU0 3anoBHEHi MaTepianoMm cepeHboi Ta BUCOKOI €NEKTPOHHOI
LWiNbHOCTI B LUMTONMAa3Mi NiIrMEHTHOro eniTenito; 2 — 3HavyHa KinbKicTb ApiOHMX harocom B UMTOMMa3smi anikarbHUX MiKpOBOPCU-
HOK; 3 — HabyxaHHS1 OKPEMMX MITOXOHAPIN Ta NPOCBITNIEHHSI IX MaTpUKCy.

Puc. 2. YnbTpacTpykTypa CiTKiBKM OKa Llypa 3a YMOB ABOTMXKHEBOIrO BBEAEHHS oMioigy 3 MOoAanbLUO YOTUPUTIDKHEBOKD
noro BigMmiHot. x6000. 1 — HabyxaHHS Ta NPOCBITNEHHS LUTONNa3Mu BHYTPILLHIX CErMEHTIB (DOTOPELIENTOPIB; 2 — PO3LLUMPEHHS
KaHarnbLjiB rpaHynspHoOi eHAoMnasMaTuyHoOl CiTku; 3 — HabyxaHHS MITOXOHAPIN Ta MPOCBITIEHHS X MaTpUKCy; 4 — BOTHULLEBA
OEeCTPYKLis KPUCT MITOXOHAPIN.
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Y 30BHINTHBOMY SACPHOMY IIapi 3yCTPidaroTh-
sl TIOOTMHOKI 3MEHIIIeHi B 00’eMi sipa 3 HEYITKUMHU
KOHTYpaMH Ta iHBariHamisMH KapioseMu. Mix sia-
pamMu (QOTOpenenTopiB Bi3yali3yroThcs nemo Haly-
xJ1i, TinepTpodoBaHi BigpocTku KIiTHH Miomnepa. Y
30BHIIIHBOMY CiTYacTOMY Imapi Bi3yami3yrOTbCs
IHTEHCHBHOOCMIO(IbHI CHHANTUYHI MeMOpaHu, y
NPECHHANTHYHUX BiIaX AEM0 3MEHIIYeThCs Ki-
JbKICTh CHHANTHYHHUX BE3HKYJI, aKCOILIa3Ma aKCOHIB
HaOyxJa Ta mpocBiTieHa. lluTomasma OimoNsIpHUX
KJIITUH TIPOCBITIICHA, EJIEKTPOHHOHEIIIJIbHA, 0C00-
JMBO B MEpUHYKJIeapHii 30Hi. CnocrepiraeTbest po-
3MIMPEHHS KaHAJIbIIB TPAHYISIPHOT €HAOMIa3MaTHI-
HOI CITKH, pyWHYBaHHSA OKpeMHX pubocom. lluro-
I1a3Ma aMakKpHHOBHUX KIIITHH TaKoX HaOyxia i mpo-
cBiTIIeHa. B muTomasmMi aMakpiHHOBUX KIITHH Bi3y-
aMi3yIOThCS HAaOYXJIi MITOXOHAPII 3 MPOCBITICHUM
MaTpPUKCOM Ta 3pyWHOBaHMMH KpPHCTaMH, a TaKOX
PO3LIMPEH] KaHaJbLi IPaHyJISIPHOI €HA0MIa3MaTH-
HOi ciTku. [lo0nn3y simep aMakpHHOBUX KIIITHH Bi-
3yali3yIOThCS JICIIO YIIIbHEHI, IEPETOBHEHI IHTCH-
CHBHOKOHJICHCOBaHHM XPOMAaTHHOM S/Ipa KIIITHH
Mrosuiepa. Y BHYTpILIHBOMY CIiTYaCTOMY Iapi Bif-
3HAYAETHCS] PO3LIMPEHHS Ta IEPENOBHEHHS €PUTPO-
UTaMU CYAHWH PI3HOTO KajiOpy, HaKONMMYCHHS I0-
MIipHOT KUTBKOCTI €NEeKTPOHHOCBITINX Mac TpPaHCCY-
JaTy B TCPUKAMUAPHUX AUSTHKaX, HaOyXaHHS Ta
MPOCBITIICHHS aKCOIUIa3MH aKCOHIB  OIMOJSIPHIX
KITHH. B OKpeMuX sapax TaHTITIOHAPHUX KIITHH
(hopMyIOTECS HETVIMOOKI IHBAriHAIl KapioJeMH.
Tako Big3Ha4aeThCs NOMIpHUN HAaOpSK LUTOILIA3-
MU TaHTJIOHAPHUX KJIITHH, PO3LIMPEHHS Ta Ne30p-
raHizaiis KaHalbL(iB rPaHyJISPHOTO E€HIOIIa3MaTH-
YHOTO PETHKYJIyMy, NEeCTpyKuis pubocom. Y mapi
HEPBOBUX BOJIOKOH BiJI3HAYAETHCSI MPOCBITICHHS
aKCOIDIa3MH aKCOHIB FAHTITIOHAPHHUX KITITHH.

Uepes wicmes mudicHie excnepumenmy B MypiB,
SKAM BIPOJIOBX 080X MUdICHI@ BBOAWIN OIIOi[J, a
3rogoM Oyno TpoBeneHa HOro giomina 3 TONAIb-
IIOI0 KOPEKIIEI0 NeHMOKCU@ininom BIPOAOBK 4HO-
TUPBOX THXKHIB, y IIypiB JaHOI MATPYITH, adbTepa-
THUBHI 3MIHM TITMEHTHOTO emiTesiio, (HoToperenTo-
piB OIMOJSIPHUX Ta aMAaKPHUHOBHX KJIITUH OyIU He-
3HA4YHO BHMpPa)KeHI y MOPIBHSHHI 3 MiArpynamu TBa-
PHH Ha PaHHbOMY Ta II3HBOMY IEpioJiaX KOpPEeKIi,
10 OJIHOYACHO BIIPOJIOBXK LIECTH Ta AECSITHU THXKHIB
oTpuMyBai HaNOy(iH 3 meHTOKcudinmiHOM. Takox
BiJI3HAYaIM TEHJAEHIII0 00 MEHII BHPAXEHOTO
PIBHS IUCHUPKYIATOPHUX 3MiH (TimepeMmii, cTa3iB Ta
MIEPUBACKYJSIPHUX HAOPSAKIiB) B CyAWHAX Xopioimei,
BHYTPIIIHROT'O CITYACTOTO Ta TAHTIIIOHAPHOTO IIa-
piB. OkpeMi cynuHE XOpioimel Manu He3HAdyHO 30i-
JBIIEH] MPOCBITH, TEPEeTIOBHEHI epuTpormTamu. Ile-
pEeBacKyJSIpHi HAOpPSKH Mald TEHICHINIO 70 3MEH-
meHHs. EmiTenmianpHuil miacT mIrMEHTHOTO eriTe-
Jmito mepeBakHO 30epexeHuil. CrocTepiraloTbes
MOMIPHO BUpPaXeHI allbTEPATHBHI 3MiHU MITMEHTHO-
ro emitemio. B muTomiasmi MIrMEHTHOTO EMHiTeNiio
HarpoMa/pKyloThCsl 1HTEHCHBHOOCMio(uUIbHI  (aro-
coMH pi3HOro posmipy (puc.3). B Garatbox mirmeH-

THUX CIITETONUTIB sAapa 3MIIIYIOTECS B CEpeHi Ta
amikambHI BiIIUIM IUTOIIIA3MU. B okpemux sapax
HasBHI iHBariHamii kapiosieMu, a B Kapioruiasmi Ta-
KUX sifiep 301TbIIyeThCS BMICT TETEPOXPOMATHHY.
[oonmHoKi simpa y cTaHi mikHO3y. Kananbemi rmaakoi
SHIIOIIA3MATHYHOI CITKM HE3HAYHO PO3IIUPEHI.
BaszanpHa ckiagyaTicTb B IITMEHTHHUX EIITETIOLH-
Tax BHpa)keHa MoMipHo. Okpemi MiTOXOHIpii Haly-
Xal0Th, IX MaTPHUKC IPOCBITIIOEThCA. BigzHayaeTbes
JECTPYKIisl Ta po3IIapyBaHHS OKPEMHX aliKaJbHUX
MiKpoBOpcuHOK. Ha amikanpHiii moBepXHi HMIrMeHT-
HOTO eITeN0 MICIFIMU Bi3yali3yloThcsi 00 €MHI
(parMeHTH 30BHIIIHIX CEIMEHTIB (POTOPEIEeNTOPIiB
(puc. 3).

Y (doToCeHCOPHOMY IIapi PeeCTPYIOTHCS TOMi-
PHO BHpaKeHi AeTeHepaTHBHI 3MiHH 30BHIITHIX Cer-
MEHTIB (OTOpenenTopiB, MO XapaKTePH3YBAIHCH
JIECTPYKIIEI OKPeMUX MEeMOpPaHHUX AUCKIB Ta TPO-
CBITJICHHSIM I[MUTOIUIA3MH 30BHIIIHIX CETMEHTIB (hO-
topeuentopis (puc. 4). llurornmasmMa BHYTPIIIHIX
CerMEHTIB (oTOopenenTopiB B OKPEMHX JTUISTHKAaxX
HEOJHOpiHA, MicIsIMH Ha0yxJia Ta IPOCBITICHA
(puc. 4). Takoxx Bim3HAYATIH PO3LUIMPEHHS KaHAIBIIIB
TpaHyJSIPHOI €HAOIUIa3MaTHYHOI CITKM BHYTPIITHIX
CETMEHTIB (pOTOpErenTopiB. YHACTIIOK MiKHOMOP-
(HUX 3MiH OKpeMuX saep (HOTOPEHenTOpiB y 30BHI-
IIHBOMY SJCPHOMY INapi TPAIUIIOTHCS HEBENHKI
30HH 0e€3 siep, sKi 3aloBHEHI rimepTpodoBaHUMU
BiIpOCTKaMU KIiTHH MioJurepa.

30BHILIHINA CITYACTHI IIap HEOAHOPITHOI TOB-
HIMHU. AKCOIUTa3Ma aKCOHIB (hOTOPEIENTOPIB, ACIIO
OpPOCBITIICHA, KUIBKICTh CHHANTHYHUX BE3UKYI Y
TaKMX [JUITHKaxX He3HayHa. TakoxK Big3HA4YaeThCs
HEO/IHOpigHEe HaOyXaHHS CHHANTHYHUX MeMOpaH
(puc. 5). Y BHYTpIIIHBOMY SIIEPHOMY IIApPi MOJCKY-
IIM Bi3yalli3yIOThCs OIMOJAPHI KIITHHA B SIKUX PO3-
BHBAaIOTHCS JAeTeHepaTuBHI 3MiHU. llurommasma 6i-
MOJISIPHUX KJITHH BHpa3HO HaOyxia, MPOCBITIICHA,
BIZI3HAYAETHCS PO3LIMPEHHS KaHAIBIIB IPaHyJISIPHOI
€HJIOTUIa3MaTHYHOI CITKH Ta BOTHHUILEBA JETPAHYJIs-
il KaHANBIIB YHACTIIOK AecTpyKuii pubocom. [e-
TeHEpaTHBHI 3MiHM OKPEMHX aMaKpUHOBHX KIITHH
XapaKTepU3yIOThCS MPOCBITICHHIM LUTOILIA3MATH-
YHOTO MaTPHUKCY, PO3LUIMPEHHSM KaHaJbIliB I'paHy-
JSIPHOT EHOIUTa3MAaTHUYHOI CITKH, 3 JECTPYKINE
pubocoM, HaOyxaHHSIM MITOXOHJApIH, MPOCBITICH-
HSIM MaTpPUKCY Ta PyHHYBaHHSIM KPHUCT.

VYHacHiZOK pO3BHTKY HEKPOTHYHHX 3MiH s/ipa
OKpEMHUX aMaKpWHOBHX KIITHH 3MEHIIEHI B 00’eMi,
VIITbHEHI, TEepeNnoBHEHI iHTEHCHBHOKOHICHCOBA-
HUM XpPOMAaTHHOM. Y TOPH3OHTAIBHUX KIITHHAX
BHUSIBIJIM TIOMIpHO BUPAXKCHI JETCHEPATHUBHI 3MiHH,
IO XapakTepH3YIThCsS PO3IMIMPEHHSM KaHaJbIliB
TPaHyJISAPHOI CHAOIUIa3MaTHYHOl ciTku (puc. 6).
Bigpoctku kmitiH Mromiepa nemo HaOyxdmi, sapa
30epexeHi, MiCTATh 3HAYHY KiJIbKICTh T€TepoXpomMa-
TuHy. OKpeMi KamiJisipd BHYTPIIIHBOTO CITYACTOTO
miapy po3IIMpeHi, IepernoBHe i epuTponutamu. Ha-
BKOJIO PO3MIMPEHHMX KaMUIIpiB HArpoMaKylThCs
€JISKTPOHHOCBITIII MacH TpaHCCYyIaTy.
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Puc. 3. YnbTpacTpykTypa CiTKiBKM OKa Lypa 3a yMOB ABOXTWKHEBOrO BBEAEHHS Onioidy, 3 NogarnbLUo MOro BiAMIHOW Ta
KOPEeKUiE NeHTOKCMAIiNiHOM BNPOAOBX YOTMPLOX TWXHIB. X6000. 1 — ocmiodinbHi dparocomn pi3HOro po3mipy B LUTOMNasMi
nirMEeHTHOro eniTenito; 2 — parMeHTN 30BHILLHIX CErMeHTIB hoTOpeLlenTopiB Ha anikanbHil NOBEPXHi MiIrMEHTHOro eniTenito; 3—
[eCTPYKLUisi Ta po3llapyBaHHs anikanbHWX MiKpOBOPCUHOK.

Puc. 4. YnbTpacTpykTypa CiTKiBKM OKa Lypa 3a YMOB ABOXTWKHEBOrO BBEAEHHS onioidy, 3 noganbLUo MOro BigMiHOW Ta
KOpeKLie NEHTOKCUMINIHOM BNPOAOBX YOTUPLOX TUXHIB. X2200. 1 — aecTpykuist MEMOPaHHUX OUCKIB Ta NPOCBITNIEHHS LUTO-
nna3mMu 30BHILLHIX CerMeHTiB dhoTopeLenTopiB; 2 — HabyxaHHSA Ta NPOCBITNIEHHS LMTONMa3Mu BHYTPILLHIX CErMeHTIB dhoTopeLie-
nTopiB.
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Puc. 5. YnbTpacTpykTypa CiTKiBKM OKa Lypa 3a yMOB ABOXTWKHEBOrO BBEAEHHSA Onioidy, 3 NogarnbLUo MOro BiAMIHOKW Ta
KOPEeKUiE MEHTOKCUAINIHOM BMPOAOBX HYOTMPLOX TWKHIB. x3800. 1 — HabyxaHHSA Ta MPOCBITNEHHSA akconna3mu akCOHIB 30BHi-
LLIHBOrO CITYaCTOro LWapy; 2 — HEOAHOPIAHE HabyxaHHA CMHaNTUYHMX MembpaH.

“. \ ‘l' \

Puc. 6. YnbTpacTpykTypa CiTKiBKM OKa Lypa 3a yMOB ABOXTWKHEBOrO BBEAEHHS Onioidy, 3 NogarnbLUOo MOro BiAMIHOKW Ta
KOpEKLIE MNEeHTOKCUINIHOM BNPOAOBX YOTUPLOX TWKHIB. x3000. 1 — po3LMpeHHs KaHanbLiB rpaHynsipHoOi eHgonna3maTuyHol
CITKV LMTOMNa3Mu ropm3oHTarnbHOI KNiTVHWU BHYTPILLHBOrO SAEPHOro Wwapy; 2 — aapa 6inonspHyX KMiTuH; 3 — po3LUMPEHHS KaHa-
NbUiB rpaHynsipHOT eHAoMNNa3MaTUYHOI CITKU LMTONNasMm 6inonspHuX KnituH.
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Jlerenapamis cHHANCiB BHYTPIIIHBOTO ciTYac-
TOrO ILIApy HOMIPHO BHpPa)KEHA, XapaKTepU3yeThCs
HEOJTHOPITHIM pPO3TAIIyBAHHAM CHHANTHIHHUX Mi-
XYpILiB, MPOCBITICHHSIM aKCOIUIa3MH aKCOHIB, PO3-
MYIICHHSM OKPEMHX CHHANITHYHUX MEMOpaH.

VY raHTIiOHApHUX HEHpPOHAX BUSBIUIN IOMipHO
BUPAXCHI JICTCHEPATUBHI 3MiHH, SKi XapaKTepU3y-
BAJINCS MPOCBITJICHHSAM LUTOIUIa3MHU, PO3LIMPEHHIM
KaHaJbLiB IPaHyJISIPHOI €HI0IUIA3MAaTHYHOI CITKH Ta
JIECTPYKII€I0 OKpeMux pudocom. OKpeMi MiTOXOH/I-
pii HaOyXarTh, IX MaTPUKC MPOCBITIIIOETHCS. Y Cy-
JVHAX TaHTJIOHApHOTO IIapy Ta I[Iapy HEPBOBHX
BOJIOKOH TIOMIpHO BHpakeHa TirmepeMis. Kamimspu
MaJy He3HaYHO PO3MHPEHHI IPOCBiTH, Ta OynH Te-
pernoBHeHi eputpouutamu. lluTomiaasmMa OKpeMux
SHJIOTETIabHIX KIITHH MICTHJIA HAaIMIpHY Kijlb-
KicTh JApiOHMX Be3WKynl. TakoX BiA3HAYaIOCS PO3-
IIMPEHHS KaHAIBIIB TJAAKOi eHIOIUIa3MaTHIHOI
CITKH IUTOIUIA3MHU CHIOTENIONHUTIB. JI0BKONIA CyauH
3 PO3LIMPEHUMH NPOCBITAMH HArpoOMaKyeThCs I10-
MipHa KUIBKICTh TpaHccynary. BigpocTku Mikpordi-
NbHUX KIITHH HE3HAYHO HaOyXui, iX IUTOIUIa3Ma
npocBiTiieHa. MIKpOTpyOOYKH y MIKpOTJTiadbHUX
KITITHHAX PO3TAIIOBYIOTHCS Xa0THYHO, Bi3HAYAETh-
Csl BOTHHUILEBA JCTPAHYJSIsI KaHAIBI[IB TPaHyIsp-
HOTO €HJIOMIa3MaTUYHOTO PETUKYIyMy. BHyTpinHs
MOrpaHuYHa MeMOpaHa He3HAYHO HaOyXJia, HEOIHO-
PiAHOI €IeKTPOHHOI MIUTFHOCTI.

UYepes wicms mudichié SKCIIEPUMEHTY Y HIYPIB,

SIKUM BIIPOJIOBX 080X TMUJICHIE BBOIWIN OINOTN, a
3T0JIOM BIIPOJIOBK YOTHPHOX THOKHIB MPOJOBKYBAIN
BBOJIUTHU OIOIA 3 ANApAneibHUM 66€0eHHAM NeH-
moxcugininy, HaMu OyJIO0 BHUSBIEHO PO3BHUTOK BH-
PaKCHUX IMCIHMPKYIATOPHUX MPOLECIB Ta ajbTepa-
TUBHUX 3MiH. 3Ha4Ha KUIBKICTH CYIOWH XOpioimei
PO3LIMPEHi, MEPEnoBHEHI EPUTPOLMTAMHU Ta ILUIa3-
MO0 KpoBi. B kamiynspax peecTpyroThes crasu. Ta-
KOXX CIIOCTEpIraeThbcsi PO3BUTOK IEPUBACKYISIPHUX
HaOpskiB. MemOpana bpyxa HeoqHopinHO HaOyxJa,
MIPOCOYCHA TPAHCCYAATOM, KOJIareHOBI BOJIOKHA
PO3TalIOBYIOTECS XAOTUYHO. 3HAYHA KUIBKICTh IIir-
MEHTHHX CMITEONUTIB 3a3Ha€ JCTCHEPAaTUBHUX Ta
HEKPOTHYHUX 3MiH. Y MHTOIDIa3Mi ITMEHTHOTO
eTITENII0 HArPOMAIKYEThCS 3HAYHA KUTBKICTh 1HTE-
HCUBHOOCMi(piTbHUX (harocoM, Bi3HAYAETHCS HAOy-
XaHHSA MITOXOHIpiH, NPOCBITICHHS MATPHUKCY Ta
BOTHHUINIEBE PYHHYBaHHSIM KpPUCT MITOXOHZIpIH, me-
CTPYKLISl Ta pO3LIAPYBAaHHS aIliKaJIbHUX MiKPOBOD-
CHHOK (pHC. 7). YHACHiIOK PO3BUTKY HEKPOTHYHUX
3MiH SIpa HNICMEHTHOTO EMITeNiI0 3MEHIIYIOThCS B
00’eMi, YIIUTBHIOWOTECS (PHC.7), 3aMOBHIOIOTHCS
IHTCHCUBHO KOHJICHCOBaHUH XpOMaTHHOM. B 1e-
SIKUX KITITHHAX MITMEHTHOTO CMITENiI0 IUTOoINIa3Ma
HEOTHOPIMHOI €NEKTPOHHOI IIITBHOCTI: IepeBaKHO
IHTEHCUBHOOCMiO(IbHA, a MICIFIMH IPOCBITIICHA.
bazanpHa cKiIagyaTicTh B TAKHMX KJIITHHaX HEOJHO-
pioHa, MaTPUKC MITOXOHAPIH M0 YIiTbHESHIH.

Puc. 7. YnbTpacTpykTypa CiTKiBKM OKa Luypa SKMM BMPOAOBX ABOX TWXKHIB BBOAWUIMM ONioid, a 3rogoM BMNPOAOBXK YOTUPbOX
TWXHIB NPOAOBXyBanv BBOAUTYW OMioia 3 napanenbHUM BBeAEHHSAM neHTokcudiniHy. x3000. 1 — dparocomm 3 iHTEHCMBHOOCMIO-
hinbHMM BMICTOM B LMTOMNMAa3Mi MiIrMEHTHOrO eniTenito; 2 — HabyxaHHsi MITOXOHAPIN, NPOCBITNEHHS MaTPUKCy Ta BOTHULLEBE
PYVHYBaHHSI KPUCT MITOXOHAPIW; 3 — 3MEeHLUEHHs1 B 06’eMi Ta yLLiNbHEHHST iApa NiIrMEHTHOrO eniTenito; 4 — BOrHWLLEBa AECTPYK-
LA anikanbHUX MiKPOBOPCUHOK; 5 — BOTrHWLLIEBE po3LlapyBaHHs anikarbHUX MiKpOBOPCUHOK.
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B emitenionnTax y SIKMX BiJ3HAYAETHCS MPOCBI-
TIEHHS LUTOILIA3MU Oa3ajbHa CKJIaa4aTiCTh 3rJIa-
JOKYETBCS, Bi3HAYAE€THCS PO3IMIMPECHHS KaHAIBIIB
[JIAJIKOTO H/IOMIa3MATHYHOTO PETUKYIyMY. MiXKK-
JITHHHI TPOMDKKH Y IIapi MITMEHTHOTO EIiTeliio
po3mupeHi. YHACTIIOK Kapioi3ucy B OKPEMHUX IIiT-
MEHTHUX CHITETIOUTAX BiACYTHI siapa. Y doToceH-

COpPHOMY IIapi peecTPYIOThCS BHpPaKEHI albTepaTH-
BHI 3MiHH B 30BHIIIIHIX cETMEHTaX (OTOPEIENTOPiB,
o0 CYNPOBOKYIOTECS AECTPYKIIEI0 MeMOpaHHUX
JCKIB, iX XaOTHYHHM PO3TAIIyBAHHSAM Ta JIi30COM
(puc. 8). B 30BHImHIX cerMeHTax (OTOPEIENTOPIB
3’SIBISLTMCH Bakyodi (puc. 8).

Puc. 8. YnbTpacTpykTypa CiTKIBKM OKa Luypa SKUM BMPOAOBX ABOX TWXKHIB BBOAWMM ONioid, a 3rogom BrPOAOBXK YOTUPLOX
TWXHIB NMPOAOBXyBanu BBOAMTM OMiOi4 3 MapanensHUM BBeAEeHHAM neHTokeudiniHy. x15000. 1 — gecTpyKuis OKpeMux mem-
OpaHHMX AMCKIB; 2 — BaKyoni B LMTONMa3Mi 30BHILLHLOrO cerMeHTy doTopeLienTtopa.

Jesiki 30BHIMHI cerMeHTH (POTOpEeenTopiB
BiJJPUBAIOTHCS BiJ BHYTPIIIHIX CEIMEHTIB Ta BTpa-
YaloTh 3 HAMH 3B'SI30K PO3TAIIOBYBAJINCH XaOTHIHO.
Le BinOyBa€eThCs YHACHiZOK pyHHYBaHHS BY3bKOTO
[UTOILIA3MATUYHOTO MEPEIINIKY MK 30BHIIIHIM Ta
BHYTpIIIHIM cerMeHTamMu QoTtopeuentopis. BHyT-
pimHi cermMeHTH (OTOpElenTopiB HabyXaroTh, iX
LUTOIUIa3Ma IPOCBITIIIOETHCS, Bi3HAYAETHCS PO3-
IIMPEHHS KaHaJbIIB I'PaHyJISIPHOI €HAOIIa3MaTH-
HOI CiTKH, JecTpykuis pubocoMm. Takoxk Bim3Hawa-
€Thcs HaOyXaHHS MITOXOHIPIH BHYTPIIIHIX CETMEH-
TiB (OTOpENENnTOpiB, MPOCBITIICHHS iX MAaTpPHKCY,
BKOPOYCHHS Ta pylHHYBaHHs KpHcT (puc. 9).

VY 30BHINIHBOMY SIIEPHOMY ILIapi PO3BUBAIOTHCS
JIeTeHepaTHBHI Ta HEKPOTHYHI 3MiHH (OTOpEIenTo-
piB. [lurorazma oTopenenTopiB y nepuHykKiIeap-
Hill 30H1 MpocBiTiieHa Ta Habyxaa. Y MicIIxX KOHTa-
KTy LUTONalTa3MaTHYHOT MEMOpaHHU JereHepaTnBHO
3MIiHEHUX TiT POTOPEHENnTOPiB Ta BiIPOCTKIB KIITHH
Mromnepa  3’SBISIOTBCS  IHTEHCHBHOOCMIO(iTIBHI
MIEJIHOMONIOHI HUTYACTI CTPYKTYpHU. 3yCTpidaroTh-
Cs MIKHOTHYHI 3MEHIICHI sapa (OTOPEIEnTopiB 3

HEYITKIMH KOHTYypaMH KapiolleMH, IeperoBHEHI
IHTEHCHBHO KOHJICHCOBaHUM XPOMaTHHOM.
Be3’sinepHi OUIAHKH y 30BHINIHBOMY CiT4aCTOMY
mapi 3anoBHEHI TinepTpooBaHUMH BiJPOCTKAMU
KIiTHH Miosiepa. Y 30BHIIIHBOMY CITYACTOTO Iapi
BiJI3HAYall PO3BUTOK BHUPaKEHOTO IEPUBACKYIISIP-
Horo HabOpsky (puc. 10), a Takok JereHeparito cu-
HaIICiB CBITJIOTO TUIY. YHACHiZOK PO3BHUTKY IEpH-
BacKyJIIPHOTO HAOPSIKYy HaBKOJO CYAWH Harpoma-
JUKYETBCSl 3HayHA KIiJbKICTh €JIEKTPOHHOCBITIOTO
TpaHcCyaary.

B sapmpax eHmortenmiro Bi3yaNi3yrOTbCA TIIHOOKI
igBariHamii kapiosemu. Ha iromiHanbHIA TOBEpXHIi
SHIIOTEJII0 JIOKATI3YIOThCSI BHIOBKEHI MIKPOBOPCH-
HKH Pi3HOI JOBXMHH. AKCOIUIa3Ma aKCOHIB HaOyX-
na, npocsitiena (puc. 10), cuHanTuuHi MeMOpaHU
po3myiieHi, ¢parMeHTOBaHi, MATPUKC MITOXOHIPii
BaKyoJi3oBaHNN. MiTOXOHApPii akCOHIB HaOyxi, iX
MaTpPHUKC IPOCBITIIOETHCS, KPUCTH 3a3HAIOTH Jie-

CTPYKIIii.
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Puc. 9. YnbTpacTpyKTypa CiTKiBKM OKa Lypa SikKMM BMPOJOBX ABOX TWXHIB BBOAWMW ONiOid, a 3roAoM BNPOAOBX YOTUPbOX
TUXHIB NPOJOBXYBanu BBOAWUTM onioig 3 napanenbHUM BBeAEHHSAM neHTokcudiniHy. x4500. 1 — HabyxaHHS MiTOXOHAPIV BHYT-

PiLLHIX CerMeHTiB hoTOpeLenTopiB; 2 — NPOCBIYEHHA MATPUKCY MITOXOHAPIW; 3 — BKOPOYEHHS Ta PYyMHYBaHHA KPUCT MITOXOHA-
pin.

R, ®
’ - _.ﬁ‘-
’ B ii v

L

Puc. 10. YnbTpacTpyKTypa CiTKiBKM OKa LLlypa SK1MM BMPOLOBX ABOX TWXHIB BBOAWMNU OMioif, @ 3rof0M BNPOAOBX YOTUPbOX
TUXHIB NPOAOBXyBanvM BBOAUTU Onioig 3 napanenbHUM BBeAEHHSIM neHTokcudiniHy. x3000. 1 — nepuBackynsipHuiA Habpsik y

30BHiLLUHBOMY ciTYacToMy Lapi; 2 — rmmMboki iHBariHauii kapionemu eHgoTenioynTa; 3 — HabyxaHHs Ta NPOCBITNEHHS LMTOMNMas-
MW aKCOHIB 30BHILLHBOrO CITYacTOro Lwapy.
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Bupaxeni anprepaTuBHI 3MiHH BUSBUIN B aMa-
KpUHOBHUX Ta OimoyisipHUX HekpoHax. IluTommaszma
OinmonspHUX HEHPOHIB BHPA3HO MPOCBITIICHA, O1Jb-

IIricTh opraHen 3pylHHOBaHI. Slapa Takumx Oimoisip-
HUX HEHWPOHIB 3MEHIIEHI B 00’eMi, yIIiNbHEHi, 3
HEUYITKAMHU KOHTYPaMH, y CTaHi mikHO3y (puc. 11).

Puc. 11. YneTpacTpyKTypa CiTKiBK/ OKa Lypa IKMM BNPOAOBX ABOX TWXKHIB BBOAWMM OMiOi4, @ 3ro4oM BNpPOOOBX YOTUPLOX
TWXHIB NPOAOBXYyBanv BBOAWUTW ONiOif 3 mapanenbHUM BBeAEHHAM neHTokendiniHy. x3000. 1 — HEKPOTUYHI 3MiHK BinonapHUx
KNiTUH (kapionikHo3 siapa GinonspHOro HempoHa); 2 — NPOCBITNeHa uMTonnasMa Ta oparMeHT! 3pyNHOBaHKX OpraHern.

3HayHa YacTHHA AaMAKPHHOBHX KIITHH TaKOX
3a3HAa€ HEKPOTHYHUX 3MiH, IO CYNPOBOIKYIOTHCS
JIECTPYKIIEI0 OPraHeul, MPOCBITICHHIM LUTOIIIA3-
MH Ta TiKHO30M sinpa. [lepukapioHu KiiTHH Mro-
Juiepa HaOyXaroTh, 1X HUTOILIA3Ma MPOCBITIIIOETHCS,
sapa OKpeMHX KIITHH Mioiiepa Takox nepedyBa-
I0Th y CTaHi MiKHO3y. BupakeHi AMCHMPKYIATOPHI
3MIHM BHUSIBWJIM y BHYTDILIHBOMY CITYACTOMY IIapi.
BinpuricTh reMokanisipiB BHyTPIIIHBOTO CITYACTOTO
rapy Maym 301UTbIICHI POCBITH, TIEPETIOBHEHI epH-
TpoITaMH. B MUTOIIIA3Mi EHAOTENII0 KaIiJsIpiB
HArpoOMa/DKYIOTBCSl MIHOIUTO3HI Mixypui. Ha iro-
MEHAIbHIA MOBEPXHI CHIOTEIIOINTIB Bi3yalli3yIOTh-
Csl BUZIOBXKEHI MIKpOBOPCHHKH. B simpax eHmoTenio-
IUTIB 30UTBITYEThCS BMICT TeTepoxpoMmaTuHy. Ile-
PHUKaNUIApHI JTUISHKK TPOCOYEHI eJIeKTPOHHOCBIT-
JMMHU MacaMH TpaHccyJary. AKCOHH BHYTPILIHBOTO
ciTyacToro mapy HaOyxii, iX akcomiasma MpOoCBiT-
JeHa, a MiciusMu romorenizoana (puc. 12). Cmo-
cTepiraeTbcs HaOyXaHHS MITOXOH/Piil akCOHIB, Tpo-
CBITJICHHS iX MaTPUKCY Ta AECTPYKILis KpUCT. 3HAU-
Ha KIJIBbKICTh CHHAaNTHYHUX MIXYpLiB 3pyHHOBaHA,
CHHANTHUYHI MeMOpaH! HEOAHOPiAHOI ocMio(piIEHOT
IITBHOCTI, po3MmyIieHi, pparmMenToBani (puc. 13).

VY raHrimioHapHUX HEWPOHAX PEECTPYIOTHCS Jie-
TeHEPaTHBHI 3MiHHM, II0 CYNPOBOKYIOTHCS IIPOCBI-

TJIICHHAM LUTOIUIa3MH TIEPUHYKICAPHUX MAIISHOK,
PO3LIMPEHHSM KaHaJbIIiB IPaHyJIIPHOI €HI0IIIa3Ma-
TUYHOI CITKH Ta JecTpyKiiero pudocom. [Tmazmaru-
YHa MeMOpaHa TaHIJIOHAPHMUX KIITHH BOTHHILEBO
¢dparmenroBana (puc. 13). B okpemux rasriioHap-
HUX KJITHHAX PO3BMBAIOThCS HEKPOTHYHI 3MiHHU. Y
CYAMHaX TaHTJIOHAPHOrO IIapy Ta IIapy HEPBOBUX
BOJIOKOH TaKOX BiJI3HAYaJIM PO3BUTOK rinepemii,
CTa3iB Ta MepUBACKyJISIpHUX HaOpsikiB. [{uToruazma-
TUYHI BIIPOCTKHA MIKPOTTIaIFHUX KIITHH, SIKi JIOKa-
TM3YIOThCA MOONHM3Y KamisipiB rimeprpododani, ix
OUTOIUIA3Ma HEOJHOPITHO MPOCBITICHA, KaHANBIl
TPaHyJISIPHOI €HJIOTUIA3MAaTHYHOI CITKH HEOJHOPITHO
po3mupeHi, pud0OCOMH PO3MIIICHI HEOTHOPITHO.

BucHoBknu

1. Ha yapTpacTpykTypHOMY piBHI IpH €KcIie-
PUMEHTAILHOMY OITiOiJHOMY BILJIMBI 32 YMOB JIBO-
TH>KHEBOTO BBEJICHHS OIMIOINy 3 MOJAJIBIIOI YOTH-
PUTHKHEBOIO HOTO BiIMIiHOIO HAMU CIIOCTEpiramucs,
JIETCHEepaTHBHI 3MiHM B TITMEHTHOMY eIiTeNii, 30B-
HIIIHIX Ta BHYTPINIHIX cerMeHTax (oTopenenTopis,
AKCOHAX 30BHIIIHBOTO CITYACTOTO IIapy, aMaKpHHO-
BHUX, OIMOJIIPHUX Ta TaHTIIIOHApHHUX KIITHHAX CITKi-
BKU. Byno npucyTHe siBuiie rinepemii Ta momipHUA
TIepUBACKYJISIPHUH HAOPSK y CyAMHAX BHYTPIIIHHOTO
CITYACTOTO MIapYy.
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Puc. 12. YnbTpacTpyKTypa CiTKiBKM OKa Llypa SIKMM BNPOLOBX ABOX TWXHIB BBOAWUMNU OMioig, a 3roAoM BNpPOAOBX YOTUPbOX
TUXHIB NPOAOBXYBanv BBOAWTW ONioig 3 napanefibHUM BBEAEHHSIM NeHToKcMdiniHy. x4500. 1 — HabyxaHHsi akconna3mm akco-
HiB BHYTPILUHBOrO CITYaCTOro Lwapy; 2 — NPOCBIT/IEHHSA Ta FOMOreHi3aLisi akConasMmn akCoHIB BHYTPILLHBOTrO CiTYacToro wapy; 3
— HabyxaHHs1 MiTOXOHAPI Ta dparMeHTaLis ix KpUCT; 4 — doparMeHTaLisi CUHaNTUYHUX MEMOpaH.

Puc. 13. YnbTpacTpyKTypa CiTKiBKM OKa LLlypa SK1UM BMPOLOBX ABOX TWXHIB BBOAWMNU OMioif, @ 3rofl0M BNPOAOBX YOTUPbOX
TWXKHIB NPOAOBXYBanv BBOAUTM ONioig 3 napanenbHUM BBe4EHHAM neHTokcudiniHy. x3000. 1 — NpoCBITAEHHA NepuHyKreapHux
OINAHOK LMTONNAa3MM1 raHrnioHapHOI KMiTUHW; 2 — PO3LUMPEHHS KaHanbLUiB rpaHynsapHOI eHaonna3MaTuyHol CiTku; 3 — doparmeH-
Tauia uMTonnasmatuyHoi MeMbpaHu.
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2. Uepe3 mIicTh THKHIB €KCTIEPUMEHTY  IIYPiB,
SIKAM BIIPOJIOBXX JBOX TH)KHIB BBOAWIW OINOiN, a
3rofoM OyJI0 TpoBeJeHa WOro BigMiHA 3 TMOJAJh-
IIOI0 KOPEKIN€I0 TEHTOKCH(]ITIHOM BIPOIOBXK HO-
TUPBOX THKHIB, MH CITIOCTEPIralii MPOsBU 3arajbHOi
TeHACHLIT 10 MOKPAIICHHS, 0 NPOSBISIINCS He3Ha-
YHUMH JIET€HEPaTUBHMMHU 3MiHAMU ITIr'MEHTHOTO
eMiTeJNiI0 Ta JECTPYKIiI0 MEMOpaHHUX IUCKIB 30B-
HIIIHIX cerMeHTiB (oTopenentopis. bynu npucyrHi
MOOJMHOKI JAUISIHKK JereHepalii Ta HeKpPOTHYHHUX
3MiH OKpeMux (oTopenenTopis, aereHeparis okpe-
MUX OIIOJSIPHUX Ta aMakKpHHOBHX HEHPOHIB, MOMi-
pHa IereHeparist OKpeMHUX TaHTJIIOHAPHUX HEHPOHIB.
B cynuHHMX mrapax CiTKiBKH OyiH TPHUCYTHI He3Ha-
YHI TPOSBH AWCHUPKYIATOPHUX 3MiH, 30KpemMa B
CyOUHAX BHYTPIITHBOTO CITYACTOTO IIapy a TaKOXK
MIOMIpHI JIeTeHepaTHUBHI 3MiHU CHHAIICIB 30BHIIIHBO-
TO Ta BHYTPIIIHBOTO CITYACTOTO IIapiB.

3. Uepes wiicTh THXKHIB €KCHEPHMEHTY y LIYPIB,
SKAM BIIPOJIOBXK JIBOX THJKHIB BBOJWJIM OMIOin, a
3roJIOM BIIPOJOBXK YOTUPHOX THXKHIB IPOJOBXKYBAIIH
BBOJIUTH OINOI] 3 MapajlelbHUM BBEICHHSIM ICH-
TOKCU(]iNiHY, HaMu OyJO BHSBJICHO TillepeMil0 Ta
MIepUBACKYJISIpHI HAOpAKH B cyauHax xopioinei. Je-
TeHapais Ta HEKPO3W IMIrMEHTHOTO eIiTeNif0, Jere-
Hepalls Ta IeCTPYyKiis MeMOpaHHUX IUCKIB 30BHi-
IIHIX CErMEHTIB (POTOPEUEenTOpPiB, BiAPUB OKPEMHX
30BHIMIHIX CETMEHTIB, IeTreHepallisi BHYTPIIIHIX ce-
TMEHTIB ()OTOPEIETITOPIB, AEreHepallis Ta HEKPOTH-
4Hi 3MiHH (DOTOpeLenTopiB, AereHepais Ta HeKpo-
TUYHI 3MiHH OIMOJSIPHUX Ta aMaKPUHOBHX HEHpO-

HIB, JeTeHepallis TaHTJIIOHAPHUX HEHPOHiB, rimepe-
Misl, CTa31 Ta TIEpHUBa3aJIbHI HAOPSIKK B CyIMHAX T'aH-
TJIIOHAPHOTO IIapy, IIapy HEPBOBUX BOJOKOH, Y
BHYTPIIIHFOMY CiTYAaCTOMY IIapi, peakTHBHI Ta Mic-
MU HEKPOTHYHI 3MiHH KIIITHH Mroiiepa.

ITepcneKkTHBY MOAANBINMX JOCTiTKEHb

[TaromopororiuHi NposiBM B mIapax CiTKiBKA
Yyepe3 JiBa THXKHI EKCIIEPUMEHTAIBHOTO OIIOiIHOTO
BIUIUBY CTald MOP(QOJIOTIYHUM MiATPYHTSAM JUIs
MOJTAJTBIIION0 BUBYCHHS MPOSIBIB IUHAMIKH OMIOiTHOT
peTuHoNaTii B eKCIIEPUMEHTI y CyOXpOHIYHUIT nepi-
on. OTpyMaHi HaMU pe3yJIbTaTH NI MOKJIUBICTH
MIPOBEJCHH MEANKaMEHTO3HOI KOPEKIIii pe3yIbTaTn
SIKOT B MOJANBIIOMY MU 3MOKEMO IOPIBHSITH 3 pe-
3y/NbTaTaMH KOPEKIN1 y XPOHIYHUHN Mepios eKCIepH-
MEHTaJHHOTO OMIOiqHOTO BIUIHBY. B MaiiOyTHEOMY
[le HAaJacTh OLNBIN MHpOKe matoMopdooridae po-
3YMIHHS Ta MOXKIIUBICTH OKPECIHTH ONTHMAJbHI
TEpMIHM Ta TPUBAIICTH KOPET'YIOUOTO BIUIMBY IIPO-
SIBiB OITIOiJHOT PETHHOMATIH.

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sBHUX KOHQIIIKTIB iHTEpECIB,
IO MOB'S3aHI 3 UM PYKOIIMCOM, HA MOMEHT ITyOJIi-
KaIlii He iCHy€ Ta He mepen0adaeThCs.

dxepena piHaHCYBaHHA

JlocimimKeHHsT POBEACHO B paMKax HayKOBO-
nociigHoi Temu «MopdodyHKIIOHATBHI 0COOIMBO-
CTI OprafiB y Ipe- Ta MOCTHATAIBHOMY IIepiomax
OHTOTCHE3Y, MPH BIUIMBI OIIOINiB, Xap4OBUX H00a-
BOK, PEKOHCTPYKTHBHHUX OICpAIliIX Ta OXHPIHHI»
(romep mepxaBHoi peectpanii 0120U002129).
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HaneroB €.B., Macha 3.3., Yeananosa 1.B., @ik B.b., [lanbkis M.B. Bnuiue kopexkuii Ha guHamiky
naToMop¢osI0riYHuX 3MiH y mIapax CiTKiBKH NpPU ONMiOiAHIi peTHHONATII HA paHHIX TepMiHAX eKclepuMe-
HTAJIBHOT0 OMiOITHOTO BILIMBY.

PE®EPAT. AktyanabHicTb. Y (axoBiif BITYN3HSIHHUX Ta 3aKOPJOHHIN JTiTepaTypi BeJMKe 3HAYCHHS ITPUi-
JSIETHCSL AOCIIDKEHHIO CITKIBKH Ta IpoliecaM ii CTpPYKTYPHHUX 3MiH 32 YMOB BIUIMBY Pi3HMX YHHHUKIB Ta HO30J10-
riif. AJe 1 I0Ci JHIIA€ThCSI HEBUPINICHOK MPoOeMa KOPEKINT OMiOiqHOT peTUHOMATIT y CyOXpOHIUHUI TIepioau
eKCIIEPUMEHTAIILHOT'O OMiOINHOTO BILUIMBY. MeTa AOCIiKeHHS — 3’5CyBaTH OCOOJIMBOCTI MATOJIOTTYHHUX 3MiH y
mIapax CITKiBKM Ta JIaHKaxX il reMOMIKpOLMPKYJSITOPHOTO pycia y CyOXpOHIUHHMH Iepio KOpeKLil omioimnHoi
pETHHOTIATII IPH eKCTIEPUMEHTAIHFHOMY OI0iTHOMY BIUHBi. MeToau. MaTepian JOCTiKEeHHS — CTaTeBO 3pii,
0e3mopoIHI NIypH — caMIli B KiTbKOCTi 34 - pu TBapuaH, Macoro 160 - 270 r, BikoM 4,5 — 7,5 micsauis. Trapuram
MIPOBOIMIIM 1H €KIIII Mpemnapaty HamOy¢iH IToM’s30BO, mOAeHHO | pa3 Ha moOy. IlouatkoBa mo3a HanmOyQiHy
BIIPOJOBXK IMEpIIuX 2—X TWXHIB cTaHOBWIa 0,212MI/Kr. YIBTpacTpyKTypHI IpenapaTd TOTYBaJd 3a 3arajbHoO-
NPUHHATOI0 METOJMKOIO. 32 YMOB JIBOTH)KHEBOTO BBEICHHS OINIOIAY 3 MOAAIBIION YOTUPUTHXHEBOIO HOTO Bill-
MIHOIO BHSBIICHO, JICTCHEPATUBHI 3MiHU B MIITMEHTHOMY €ITiTElNi1, 30BHINIHIX Ta BHYTPIIIHIX ceTMeHTaX (oTope-
LENTOPIB, aKCOHAX 30BHIIIHBOIO CITYACTOTO IIApy, aMaKPHHOBHUX, OIMOJISIPHUX Ta FaHTJIIOHAPHHUX KIIITHHAX CIiT-
KiBkU. [IprcyTHe siBHIIE TinepeMil Ta MOMIpHUII IEpUBACKYISIPHUIT HAOPSIK y CyIMHAX BHYTPILIHBOTO CITYACTO-
ro mapy. Uepes MIiCTh THXXHIB Y I[YPiB, IKUM BIPOJIOBX JBOX THI)KHIB BBOJIMWIIM OTIOI, a 3roZIoM OYJIO MpoBe/e-
Ha oro BiZIMiHa 3 MOJAJIBIIOK KOPEKIIEI MEHTOKCU(IIIIHOM BIPOJIOBK YOTHPHOX THIKHIB, CIIOCTEPIraliv Mpo-
SIBU 3arajibHO{ TeHAEHIIIT 10 MOKPAIIEeHHs], 10 MPOSBIISUINCS HE3HAYHUMH JIeTeHEPATUBHUMHU 3MiHAMU MITMEHT-
HOTO eIITeNIiIo Ta JeCTPYKIiI0 MeMOpaHHUX JAHUCKIB 30BHIIIHIX CETMEHTIB (oTopernenTtopiB. Uepes mIicTh THXKHIB
y IypiB, SKMM BIPOJOBXK JBOX THXXHIB BBOJIWJIN OITIOi/l, a 3r0JJOM BIPOJOBX YOTHPHOX THXKHIB MPOJOBXKYBAIIH
BBOJIUTH OITIOi]] 3 TapaJeTbHUM BBEJCHHAM IIEHTOKCU(LTIHY, BUABICHO TIilIEPEMil0 Ta IEPUBACKYIISAPHI HAOPSIKI
B CyIUHaxX xopioinei. JlereHaparris Ta HEKpO3H MIrMEHTHOTO EMITEeNIi0, TereHepallis Ta IeCTPYKIis MeMOpaHHUX
JIICKIB, JeTeHepallis TaHTIIOHAPHUX HEWPOHIB, TilmepeMis, CTa3d Ta IeprBa3aibHi HAOPSIKU B CyAWHAX TaHTIIiO-
HapHOTO IIapy, IIapy HEPBOBHX BOJIOKOH, PEAKTHBHI Ta MICIIMUA HEKPOTHYHI 3MiHN KIiTHH Miomtepa. Pesyib-
TaTH TIPOBEICHOTO JOCIIHKEHHS 3aCBiAIYIOTh, III0 PH ABOTIDKHEBOMY OIIIOiTHOMY BIUTMBI HAaHOIJIBII IPOTHOC-
TUYHO CTPHUATIMBUMHU OYyJM MOKAa3HUKH y Tpymi e Oyia IpoBeieHa MOBHA BiAMiHA 3 MOJANBIIO KOPEKIIE0
npemnapaToM neHTokcupimia. Takox MOXKHA 3pOOUTH BHCHOBOK, IO TIPU NMPOBEACHHI KOPEKIii omioixHoi peTu-
HomaTii il HEeMOXXHA IPOBOANTH IpenapaTaMy aHTHOPaTUKiHIHOBOI TpyH (TIeHTOKCH(DiTiH) 6e3 MOBHOT BiAMiHH
omioixy 60 1e crpuse pi3KOMy HapOCTaHHIO MaTOMOP(HOJIOTIYHNX TPOSIBIB y IMIAapax CITKIBKH 1 € MPOTHOCTUIHO
HECHPUSTIMBAM MOMEHTOM.

KurouoBi ciioBa: ciTkiBKa, Omioin, CyOXpOHIYHUI Mepio, KOPEKIis, Iyp.
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rats in the early stages after thermal burn.
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ABSTRACT. Background of the problem of thermal injuries is determined by the relatively high frequency of their occur-
rence in domestic and industrial conditions, the severity of burn injury, the complexity and duration of treatment of patients
with burns, a sharp decrease in the quality of life, frequent disability and high mortality. Objective is to investigate the
changes in the medulla of the adrenal glands of rats in the early stages after a thermal burn at the electron microscopic level.
Methods. The study was conducted on white rats of reproductive age, which were simulated thermal skin burn. Pieces of
adrenal glands were processed according to the generally accepted method, ultrathin sections were made, which were then
examined and photographed under an electron microscope. Results. On the 1st day of observation, the integrity of the wall of
the sinusoidal hemocapillaries was not disturbed. The endothelium was characterized by local swelling of the cytoplasm.
Endotheliocytes were characterized by a relatively intact ultrastructure of the nucleus, but regression of the number of orga-
nelles was noted in the cytoplasm. On the 3rd day after the burn, the products of autolysis of cells were recorded in the lumen
of some hemocapillaries, which indicates the development of dystrophic changes against the background of the burn, viola-
tion of the integrity of blood vessels. The thickness of the peripheral zone of the endothelium of hemocapillaries tended to
decrease, i.e. signs of regression of hydropic dystrophy of endotheliocytes were noted. Endocrinocytes with pronounced
swelling and reduction of organelles, primarily mitochondria, were recorded around affected and stagnant vessels. During the
period of 7-14 days of observation, a state of synthetic exhaustion of endocrinocytes was established, as evidenced by the
sharp degranulation of a significant number of epi- and norepinephric cells. Microcirculatory changes were morphologically
manifested by swelling of the endothelium of hemocapillaries and, as a result, disorganization of perivascular endocrinocytes
with the development of dystrophic disorders. Against the background of disorders of regional hemodynamics and energy
deficit, apoptosis of individual endocrine cells was noted. Only individual elements of the endoplasmic reticulum and vesi-
cles are observed. Endocrine activity of epinephrocytes was characterized by sharp activation of synthesis. Conclusion.
Functional and morphological disorders develop in the medulla of rat adrenal glands after a thermal burn, which lead to dys-
trophy of the structural components of the gland. Functional changes at the level of microcirculation and secretory activity
are noted on the 3rd day, dystrophic processes are registered on the 7th day and progress during the following observation
periods.
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Beryn

AKTyaJbHICTh TPOOJIEMH TEPMIYHHX YpaKE€Hb
BU3HAYAETHCSA BiIHOCHO BHCOKOIO YacTOTOIO iX BH-
HUKHEHHS B TIOOYTOBUX 1 BUPOOHHUYMX YMOBaXx, TH-
JKKICTIO OITIKOBOi TPaBMH, CKIIQJHICTIO 1 TPUBATICTIO
JIKyBaHHS XBOPHX 3 ONIKaMH, PI3KUM 3HIDKCHHSIM
SIKOCTI JKUTTS, YaCTOK 1HBAIIN3AII€I0 Ta BUCOKOIO
neranbHicTIO [1,2]. B VkpaiHi MOpPOKY peecTpyroTh
6m3bpKo 145 THC. BUNAAKIB OMIKIB Pi3HOTO CTYHEHS
1 Jokaizamii, o 3aiiMae TpeTe Micle B CTPYKTYpi
3arajJbHOTO TPaBMaTH3MY.

VY HenocTaTHbO BHBYEHOMY ITaTOr€HE3l OIiKo-
BOI XBOpOOW Ta BTOPHHHOTO IMYHOICQIIIUTY Bax-
JMBE 3HAYCHHS HAJICKWUTh OPraHaM EHIOKPHHHOI
cucteMu. BcTaHOBIEHO, 10 HA TIIi OMIKOBOTO HIOKY
BinOyBarOThCA 3MiHM LEHTPAIBHOI T€MOTUHAMIKH,
SKI BUKJIMKAIOTh TOPYIIEHHS 00MiHY KaTeXolaMiHiB
[3]. Lli ropmonn 6epyTh y4acTh HE TiTBKH B IYCKO-
BOMY MEXaHi3Mi, a i y PO3BUTKY KOMIIEHCATOPHO-
NPUCTOCYBAJIBHUX peaKliil 1 MoOumizanii 3aXUCHUX
BJIACTUBOCTEH opranismy [4]. 3a TakuX yMOB CHUCTE-
Ma rinodiz-HaJHUPKOBa 3aji03a SIBISIE COOOK He
TUIBKU NPOMDXKHY JIaHKY €(epeHTHOTO LUIIXY Hep-
BOBOI PEeTyJMii, ane i € IepupepuIHIM SHIOKPIH-
HUM edekTopoM, mo 3abe3nedye peryismiio pere-
HEPaTOPHUX IIPOIIECIB IIPH OMIKOBOMY IIOII.

Mera HOCHIIKEHHA — IOCIIAUTH 3MIHHM MO3-
KOBOI PEYOBMHM HAJHUPKOBHX 3aJI03 IIypiB B paHHI
TEPMIiHH MICII1 TEPMIYHOTO OMIKY Ha eICKTPOHHOMI-
KPOCKOMIYHOMY piBHI.

Marepiaaun Ta meToan

JlocmimkeHHsT POBEICHO Ha OLTUX IIMypax pe-
npoayktuBHoro Biky (3,0-5,0-micsuHux) Macoro
125-230 r. B mocnimkeHHi Oyja BUKOPUCTaHa MO-
JIeTb JIOKAJIBHOTO TEPMIYHOTO OIIKY, IO MOJATae y
MPUKIaaHHI 10 OIYHUX MOBEPXOHB TYIyOa TBapWH
YOTHPHOX MIJHHMX IUIACTUHOK (110 2 TUIACTUHKH 3
KOXKHOTO OOKY), SIKi ITOTIEPETHBO TPUMAIH TPOTATOM
6 XBWIMH Yy BOZAI 3 IIOCTIHHOIO TEMIEpaTypoio
100°C. Ilepex MOAETIOBaHHSM OIIKY IOCIIiIHUM
TBapyUHaM 3JIIMCHIOBAIIM MpPEMEIUKALII0 IUITXOM
BBEJICHHs TioneHTany Hatpito (40 Mr/kr), mnore-
peIHBbO BHIAISUIM IIEPCTh B AUISHLI cnuMHHU. Bci
eKCIIepUMEHTAIIbHI MaHINMyJSILIT i3 TOCIITHUMU TBa-
pUHAMH IPOBENCHO 13 JOTPUMAHHSM IIOJIOKEHb
Konsenuii Pagu €Bponu mpo 0XopoHy XpebeTHHX
TBapHH, BiIIOBITHO 10 mpoTokoiiB “Regulations on
the animal use of in research biomedical research”,
“European Convention for the protection of
vertebrate animals used for experimental and other
scientific purposes”, “Guide for the Care and Use of
Laboratory Animals”, 1m0 BHKOPHUCTOBYIOTHECS B
EKCIIEPUMEHTAIbHUX HAYKOBUX JOCIIKEHHSIX.

Jis aHami3zy ynbTpacTPyKTYpPHUX 3MiH CTpPYK-
TypHO-(YHKIIOHAJHPHUX YTBOPEHb MO3KOBOI pedo-
BUHY HaJHUPKOBHX 3aJI03 HEBEIWKiI ()parMeHTH 3a-
no3u QikcyBanu 2,5% pPO3UYNHOM TIIFOTAPOBOTO aJlb-
neriny Ha ¢pocharHomy Oydepi 3 nodikcariero y 1%
PO3YHMHI YOTHPHOXOKUCY OCMIIO IIPOTATOM 2 T'OJHH
npu temmeparypi +4°C. ®@parmMeHTH TKaHMH 3He-
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BOJHIOBAJH B PO3YMHAX €THJIOBOTO CIHPTY 3pOCTa-
F0UO01 KOHIICHTpAIlil, B OKCHUITPOITJICHI Ta aleToHi i
3JIMBaJIM B CyMIIll €TIOHY 3 apaJlZIATOM 3TiJTHO METO-
IUKN Yikmi. YIBTpaTOHKI 3pi3W OIEp)KyBaldW Ha
ymeTpaTtoMi Paiixapt (Iommasmis), moTiM ix KOH-
TpactyBamu 2% po3unHOM ypaHinameraty y 70%
€TaHOJIi 1 UTPATOM CBHHINIO. BUroTOBNCHI yIbTpa-
TOHKI 3pi3M Ha MIJHHUX CITOYKAX JOCITIUKYBaJIU Ta
¢dororpadyBanu M EICKTPOHHUM MiKPOCKOIIOM
Tescan Mira 3 LMU (Yexist).

[Tpu craTucTHYHOMY aHali3i MOPHOMETPUIHUX
JaHUX OOYMCIIOBAIM CEPEAHI 3HAUCHHS BEJIMYUH,
CepelHe KBaJpaTHYHE BIOXWICHHS, IMTOXHOKY ce-
penuboro apudmernaHoro. [TopiBHAHHS OTPHUMAaHUX
pe3yJIbTaTiB MPOBOAWIN 32 JONOMOTOI0 IapaMerT-
puuHOTO KpuTepito CThIOEHTa Ta HemapaMeTpHd-
HOTO KpHTepiro Binmkokcona [5].

Pe3ysbTaTH Ta iX 00roBOpEeHHA

IMpn anami3i jJaHuX, WO OTPHUMaHi METOJIOM
€JISKTPOHHOT MIKpOCKOIIii 0yJI0O BCTaHBOJICHO PO3BH-
TOK 3HaYHUX CTPYKTYPHHUX 1 (DYHKLIOHAJIBHHUX 3MiH
B MO3KOBIf PEYOBHHI HaJHUPKOBUX 3aJI03 MICIIs
omiky. Ha 1 100y criocTepesxeHHS IUTICHICTh CTIHKA
CHUHYCOITHUX TeMOKAIUIIPIB HE TOpYIICHA, BiAMi-
4eHO 30UTBIICHHA IX TIPOCBITY Ta EIEKTPOHHOI
OITBHOCTI MIa3Mu KpoBi. EHpoTemniit xapakrepu3y-
BaBCS JIOKAJIbHUM HaOPAKOM LUTOIUIA3MH, SIKHH
CIPUYMHUB 30UTBIIEHHS HOTO TOBIIWHH SHAOTEIIIO.
Tak, ToBmuHA TepudepiiiHol 30HH E€HIOTEIIl, Mi-
JSIHKU JIe Peali3yeThCsi OCHOBHUI TpaHCEHIOTelia-
JBHUH TpaHcopT, 30inbmmiack 3 0,21+0,02 MkM 110
0,41+0,05 mxm, T06TO Ha 95,2% (p=0,003). EHI0-
TEJIIOIUTH XapaKTePU3yBaIKCsS BiTHOCHO HEYIIKO-
JDKEHOIO YJIBTPACTPYKTYPOIO sipa, L0 MICTHIIO ey-
Ta TeTEPOXPOMATHH, POTE B IIUTOILIA3MI BiIMIUCHO
perpec KUTbKOCTi OpraHel, 30KpeMa MITOXOHApIH i
€JIEMEHTIB BaKyOJIIPHOI CHCTeMH (LUCTEpH EHMOII-
nma3MaTU4HOI citkw, amapaty [ompmxki). EHnoremiit
OIIFHO KOHTAaKTyBaB 3 0a3anbHOI0 MEeMOpPaHOo,
HEKpO3y Ta JeCKBaMallii eHJOTeNil0 He CIocTepira-
mu. TlepuBacKyIspHUA Ta IHTEPCTHIIHHUI MPOCTIp
Ha yJABTPACTPYKTPYHOMY PiBHI OyB 0€3 MPOSBIB Tij-
pormiuHOi TucTpodii.

3MiHM B HaBKOJIMIIHIX €HJOKPHUHHHUX KIIITHHAX
Manu noniMopduuit xapakrep (puc. 1, 2). B 6inb-
UIOCTI eMiHe(POIMTIB MICTUThCS 3HAYHA KIIBKICTh
CEKPETOPHHUX TPaHyI, BiIMIY€HO OKpeMi IMCTEpHHU
eHIoIIa3MaTHYIHO1 ciTku. Emi- Ta HopemiHeppouTn
OITFHO KOHTAKTYBAIH MiXK COOO0 Ta 3 0a3albHOI0
MeMOpaHOI0 MIKpOCyIWH. BCTaHOBIIEHO 3MiHH TIe-
pepo3noily TOPMOHAIBHUX TpaHys: JiaMeTp rpa-
HyJ1 eniHepouuTiB 3MeHIuBCs 3 2,23£0,05 uMx 102
no 1,85+0,05 umx10% (p<0,001), a 3a KinbKicCHUM
CHIBBiJHOIIEHHSIM BCTaHBOJECHO CTATHCTUYHO 3HA-
gye 30inbIeHHs KinbkocTi Mamux (10 0,5 amx102)
i Benukux rpanyin (2,0-3,0 amx10?).

Ili maHi BKa3yroTh Ha Te, 1O peakiiero MPH3
Ha OITIKOBY TPaBMY € OJJHOYACHA pi3Ka JeTrpaHyJIsIlis
eMiHePOLUTIB 1 aKTUBALlisl CHHTE3y aJAPECHAIIHY 5K
CTpecoBa i afjanTaniiiHa peaxiis HaJHUPHUKIB.

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



Puc. 1. YnbTpacTpykTypHa opraHisaLis MO3KoBOi pe4YOBMHWM HaQHMPKOBOI 3anosun nicns oniky Ha 1 goby. EniHedpoumnTn
MICTATb 3HAYHY KiNbKiCTb CEKPETOPHMX rpaHyn, OKpeMi LMCTEPHU eHAONNa3MaTUYHOI CiTKW, KNITUHU LWINbHO KOHTaKTylTb 6e3
03HaK NepuLEentoNsSPHOro Habpsiky. B pi3ko po3MpeHoMy CMHYCOIQHOMY reMokaninsipi cnocTepiraloTbCs NOOAVHOKI EPUTPOLIUTU
i TPOMGOLUWTW, NPOAYKTU PO3Naay YLUKOMXKEHWUX KNiTUH. TepMiH cnocTepexeHHs: 1 goba. 1 — npocBiT remokaninspa; 2 — a4po
CTpOMAasbHUX KNITUH Kancynu; 3 — eputpouunT; 4 — dpparMeHTV po3naay 3arbnux KniTuH B NPOCBITi reMokaninspa (aepvsatu);
5 — TpomBouuT; 6 — KOnareHoBi BOSOKHA; 7 — eniHedpoumnT; 8 — agpeHokopTukounT. Enekrpororpama. x18000.

Puc. 2. YnbTpacTpyKTypHa opraHisauis MO3KOBOI Pe4OBUHW HAaAHVMPKOBOI 3ano3u nicns oniky Ha 1 goby. Memokaninsp 6e3
03HaK HEKPO3y eHAOTENi0 Ta PO3BUTKY NEpUBACKYNsiPHOrO Habpsiky. EniHedppoLmuT MICTATb pi3HY KinbKICTb CEKPETOPHUX rpa-
Hym, WO CBiAYMTb NPO 3MiHM iX PYHKLiOHaNbHOI aKTMBHOCTI. 1 — NPOCBIT remokaninsapa; 2 — SApo eHpgoTeniounTa; 3 — daroco-
Mu; 4 — eniHecbpoumT. EnexkrpoHorpama. x13600.
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Ha 3 noOy micis omiky B HPOCBITI IeSKUX Te-
MOKATIJISAPIB pEECTPYBAIN HPOIYKTH AyTOJI3Y KIIi-
THH, W0 CBIMYUTH MPO PO3BHUTOK AUCTPO(PITHUX
3MiH Ha T OMiKY, HOPYIIEHHS LiTiICHOCTI KPOBOHO-
CHUX CYAMH Ta BUXiJl HEKPOTH30BaHHX [EPHUBATIB
ypaXXCHUX TKAaHWH Y CHCTEMHHH KPOBOTIK, IIepeHe-
CeHHSl TI0 CHCTeMi MIKPOLMPKYJSTOPHUX pycCell,
reMOJIMHAMIYHI 1 AUCTpOo(ivHI MOPYIIEHHS y Biaa-
JICHUX BiJl 30HU TEPMIYHOTO OIIIKYy OpraHax i TKaHH-

Hax (puc. 3).

3a nanumu Mopdomerpii ToBIHHA nepudepiii-
HO{ 30HM EHAOTENII0 TeMOKAmIIpiB Maja TeHIACH-
miro 10 3menmenns (3 0,41+0,05 mxm mo 0,30+0,02
MKM), ToOTO Ha 3 moOy BimMmideHi mepiri O3HAKH
perpecy riapomiuHOi aucTpodii EHIOTENiOIHTIB
MIKpOCYIUH MO3KOBOI PEYOBUHH HATHUPKOBOT 3aJ10-

3H.

Puc. 3. YnbTpacTpykTypHa opraHisauis MO3KOBOi PEYOBMHM HaAHUPKOBOI 3amno3u nicns oniky Ha 3 goby. [erpaHynsuis
eniHedpouunTiB nicnsa oniky. Ctas remokaninapis, AUCTPOMIYHI 3MiHN OKpEMMX NEPUBACKYNAPHUX KMiTUH. 1 — NPOCBIT remokani-

nspa; 2 — aApo YLWKOMXKEHOro eniHedpounTa; 3 — eputTpoLuT;

HaBxkoso ypaeHHX 1 cTa30BaHUX CYAMH TaKOX
peecTpyBa €HJOKPUHOIMTH 3 BUPKEHUM HaOpsi-
KOM Ta pelyKIi€ro opranei. B nepury gepry i 3wmi-
HU BCTaHOBJICHI Ha piBHI HAaOpPsIKy Ta Nepepo3NoiTy
YIIKOJDKEHUX MITOXOHAPIH (puc. 4).

VYIIbTpacTpyKTypHUM TIPOSIBOM 3MiH MITOXOH/-
piit OyB HaOpsIK MaTpPUKCy 1 JECTPYKIis KPHUCT, IO
CYIPOBOKYBAJIOCS CTATUCTUYHO 3HAYYIIUM 301J1b-
IIEHHSM JliaMeTpy opraHen (B cepelHbOMY Ha
16,8%, p<0,001). IIpu oMy 30iiblIyBagacs Kijib-
KiCTh MiTOXOHJpiH niamerpom 0,5-1,0 MM mopis-
HSHO 3 MOMNEPeIHIM TEPMIHOM CIIOCTEPEIKEHHSI.

CrpyKTypHO-(QYHKIIOHANBHI 3MiHU emniHedpo-
muTiB Ha 3 00y Micis MOJCITIOBAHHS TEPMIYHOTO
OMKy XapaKTepU3yBaJIHUCS IPOrPECYIOYMM 3MEH-
LIEHHSIM CEPEHBOI0 JliaMeTpy FOPMOHAIBHHUX Ipa-
ayn (3 1,85+0,05 umx10? ‘no 1,55+0,04 mMx10?,
p<0,01) i 3MeHmeHHsIM KimbKocTi rpanyn 2,0-3,0
umx 102 (p<0,01). 3a3HaueHi JlaHi NEPEKOHIIMBO CBi-
JI4aTh PO MPOTrpecyBaHHs MiCISIOMIKOBOI CTPECOBOT
peakuii MPH3 y TepMiHH OIIKOBOTO HIOKY.
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nepviHykneapHui Habpsik. Enektpornorpama. x28200.

B nepion 7-14 106u crmocTepeeHHST BCTAHOB-
JICHO CTQH CHMHTETUYHOTO BUCHA)XEHHS €HIOKPUHO-
mutiB MPH3, mipo 1m1o cBimunTh pi3ka Aerpanyssimis
3HAYHOI KUIBKOCTI emi- Ta HopemniHedpouuTis. Mik-
POLMPKYJIATOPHI 3MiHH MOP()OJIOTIYHO MPOSBIISIIN-
sl HAOPSKOM €HIOTENiI0 TeMOKAIIAPIB 1, K HACHi-
JIOK, JIe30pTaHi3alli€ro MEepUBACKYIIPHUX €HIOKpH-
HOLMTIB 13 PO3BUTKOM AMUCTPO(DIYHUX MNOPYIIEHb
(puc. 4). OMHOYACHO 3 UM PEECTPYBAJH 1 BITHOCHO
HEYIIKO/HKCHI TeMOKAmuisipu 0e3 O3HaK HEKpo3y,
€PUTPOLMTAPHOTO CTa3y Ta IEePUBACKYJISIPHOTO Ha-
opsiky. Ha Tii po3naniB perioHapHOT reMOMHAMIKA
Ta EHEePreTMYHOro nedimuTy BiAMIYEHO aronTo3
OKpEMUX CHIOKPUHHHX KIITHH (pHUC. 5).

ITpu MmophomeTpruHOMY aHali3i 3MiH TOBIINHH
nepudepiiHoOl TUISHKA CHIOTETII TeMOKAIIIpIiB
BCTaHOBJICHUH perpec TipormiyHoi aucTpodii eHmo-
TEJIIOLUTIB, a 3MiHM KiIbKICHUX NOKa3HHUKIB OyiIH y
MeXXaX CTaTUCTHYHOI MOXUOKH KOHTPOJILHOI IPYIIH.
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Puc. 4. YnbTpacTpyKTypHa opraHisalisi MO3KOBOI pe4YOBMHM HagHMPKOBOI 3ano3u nicns oniky Ha 3 goby. Ctas remokani-
napiB, ANCTPOMIYHI 3MiHM OKPEMMX MEPUBACKYMAPHUX KNITUH. 1 — NPOCBIT remokaninapa; 2 — SApo YLWKOAXEHOro eniHedpoum-
Ta; 3 — eputpouuT; 4 — agpo eHgoTteniouuTta; 5 — aapo pbpobnacTa; 6 —pparMeHTU remMonizoBaHMX epuUTpoLUTIB. EnekTpoHo-
rpama. x20500.

Puc. 5. YnbTpacTpyKkTypHa opraHisaLis MO3KOBOi pe4OBUHU HaAHMPKOBOI 3arnosu nicnst oniky Ha 14 goby [AuctpodiyHi
3MiHM MO3KOBOI Pe4OBUHU HaAHMPKOBOI 3ano3n nicns oniky. Habpsak engoTenito remokaninspa, peaykuis opraHen 3 Bakyorisa-
Lieto uuTonnasmu eniHedppouutis. 1 — NPOCBIT remokaninapa; 2 — aedopmadia sapa eniHedppouuta 3 o3Hakamu anontosy; 3 —
AP0 BaKyonizoBaHOro eniHedpouuTta; 4 — agpo eHgoTenioumTa. EnektpoHorpama. x 16700.
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Eninedponuti xapakTepu3yIOThCS PO3BUTKOM
HaOpsIKy MUTOIUIA3MHU Ta peaykKiieto opranen. Croc-
TEPITaloThCs JIMIIE OKPEeMi elIEMEHTH €HIoIuIa3Ma-
TUYHOI CITKH Ta BE3WKyNH. BcTaHOBICHO 301IbIICH-
HS CTYTICHIO HAOPSAKY MITOXOHApii Ta 4mcia aTHIo-
BUX rinmeprpodoBanmx opraruen. CepenHiid miameTp
VIIKO/KCHUX MITOXOHPIH 301IBIIHUBCS MO0 KOHT-
POJBHUX MOKa3HUKIB Ha 19,4-24.,6% (p<0,001). Ha 7
JI00y BCTAHOBJICHO 30UIBIICHHS KITBKOCTI MITOXOH-
npiid miametpom 1,0-1,5 MM 1o 48% Bix ix 3arajib-
HOi KiJbKOCTi, a Ha 14 no0y — 3MeHIIMiIach 10
30,0% (p<0,05) (y KOHTpONBHIHA Tpymi KiIBKICTh
TaKUX opraxHen y Mmexax 2,0%).

EnnokprHHA aKTHBHICTH €MiHE(PPOIHMTIB Xapa-
KTepr3yBaiacs pi3Kol0 aKTUBAIl€I0 CHHTE3y Ta Ha-
KOMUYEHHSM €JIEKTPOHHOUIUIBHUX TOPMOHAIBHUX
rpanyn. JliameTp TrpaHya CTaTHCTHYHO 3HAYUMO
30UIBIIMBCS MO0 KOHTPOJBHOTO IOKa3HHWKa y 2,0
pasiB (5,86+0,35 umx102 npotu 2,23+0,05 mMx102,
p<0,001), a nopiBHsHO 10 1-3 100 EKCIIEPUMEHTY Yy
3,1-3,6 pazie (p<0,001). DyHKIIOHATbHA AKTHBAIISA
CYMPOBOIXKYBaIacs 30UIBIICHHAM KiJTBKOCTI TPaHyl
BEJIMKOT'O JliaMeTpy.

VY3aranpHIOKOYH pe3yIbTaTi JOCIIIKEHb MOX-
Ha CTBEPJKYBATH MPO PO3BUTOK CTPECOBOT peaKiiii y
MO3KOBIii pedoBHHI B TepMiHU 1-3 m0OM i pO3BUTOK
nmoJansIoi ananTamnii Ha 7-14 mo0u micis TepMidHO-
IO ypaXKeHHS.

MMincymox

TakuM 9MHOM, B MO3KOBili pEUOBHHI HAIHHUP-
KOBHX 3aJI03 IIypiB IMCIs JOKAJIBLHOTO TEPMIYHOTO
OIIKY PO3BHBAIOTHCSA BHPaKeHI (YHKIIOHANBHI i
MOP(hOJIOTIHHI TOPYIICHHS, SKi MPU3BOIATH A0 TUC-
Tpodii CTPYKTYpHHX KOMITOHEHTIB €HIOKPHHHOI
3a103u. DyHKUIOHANBHI 3MIHM Ha PiBHI MIKpOIMp-
KyJISIii Ta CEeKpeTOpPHOI aKTHBHOCTI BiAMIYalOTHCS
Ha 3 100y, aucTpodivHi MPOIECH PEECTPYIOTHCS Ha
7 no0y 1 mporpecyrTh BIPOJOBK HACTYITHUX MEPio-
JIiB CIIOCTEPEKEHHS.

IlepcnekTHBY MOAATBIINX JOCTi/KEHD

B mopansmmx poboTax miIaHyeThCs BUCBITINTH
€JIEKTPOHHOMIKPOCKOIIIYHI JOCITIIKEHHS HAJHUPKO-
BHX 3aJI03 ITypiB B Mi3HI TEPMiHH MICII TEPMIYHOTO
OITIKY Ta TICIIsl KOPEKIIil.

Indopmanis npo koudJIikT iHTEpeciB

[ToTeHmiitHUX a00 ABHUX KOHQIIIKTIB iHTEpECiB,
110 MOB’sI3aHi 3 M PYKOIIMCOM, Ha MOMEHT Iy0JIi-
Kallil He ICHY€ Ta He repea0dayaeThes.

Jlxepesia ¢piHaHCYBaHHS

PoGora mpoBeneHa B paMKkax HayKOBO—
nocinigHoi Temu «CTBOpEHHST HOBHUX KOMIUIEKCHUX
KOJIOITHUX KPOBO3aMiHHHKIB MOJi(YHKIIOHATHHOT
Iii Ta pO3YMHIB AJIS peCyCIICHIYBaHHS EPUTPOIIHTIB,
71a00paTOPHO-EKCIIEPUMEHTAIBHE OOTPYHTYBaHHS 1X
3aCTOCYBaHHA B TpaHc(y3ioorii» (HOMep aepxaB-
HO1 peectparii 0107U001132).
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MacryxoBa B.A., Jlyk'snueBa I'.B., Turapenko B.M. EnekTpoHHOMIKpOCKONiYHe AOCTiI:KEeHHS HA/-
HMPKOBUX 327103 LIYPiB B PaHHi TePMiHH NicJIs1 TEPMIYHOI0 OMiKY.

PE®EPAT. AKTyaabHicTh TPOOIEMH TEPMIYHUX YpakKeHb BU3HAYAETHCS BiIHOCHO BHCOKOK) YacCTOTOIO
iX BHHUKHEHHS B MOOYTOBHX i BUPOOHHYHX YMOBaX, TSDKKICTIO OIIKOBOI TPaBMH, CKIIQJHICTIO i TPHUBATICTIO
JIKYBaHHSI XBOPHX 3 OIIKaMH, Pi3KUM 3HIDKCHHSM SIKOCTI )KHTTS, YacTOIO 1HBaIU3ALI€I0 Ta BUCOKOIO JIETAIb-
HicTr0. MeTa - TOCTiIUTH 3MiHH MO3KOBOi PEYOBHHHU HATHHUPKOBHUX 3aJI03 IIYPiB B PaHHI TEPMIHU IiCIIS TepMid-
HOTO OMIKY Ha eJIEKTPOHHOMIKpOCKomiYyHOMY piBHi. MeToau. JlocmipkeHHs TPOBEASHO Ha OUIHX IIypax pempo-
JTYKTHBHOTO BIKy, SKMM MOJEIIOBAJN TepMIiuHUI omik mKipu. [[IMaTOYKM HaJHUPKOBHX 3aJ03 0OpOOISIIH 10
3araJIbHOTIPUUHATIIT METOANII, BUTOTOBJIUIN YIBTPATOHKI 3pi3H, SIKi MOTIM JOCTIKyBaimH Ta (oTorpadysain
Mg eJeKTpoHHMM MikpockoroM. PedyabTatu. Ha 1 moOy cnoctepekeHHS HMUTICHICTh CTIHKH CHHYCOiTHHX
reMOKamurapiB  He mopymeHa. Expmotemif xapakTepu3yBaBcS JIOKQIbHHM HAaOpSAKOM  IMTOILIa3MH.
EHJ0TEnOHUTH XapaKTepu3yBaIkcsl BiTHOCHO HEYIIKO/KEHOI YIbTPACTPYKTYPOIO sIIpa, MPOTE B LIUTOILIA3MI
BiZIMIYE€HO perpec Kinbkocti opraHen. Ha 3 noOy micis omiky B HPOCBITI JESIKMX IeMOKAIJISIPiB peecTpyBanu
NPOJIYKTH ayToNi3y KIITHH, IO CBIJUUTH INPO PO3BUTOK MUCTPO(IYHMX 3MIH Ha Tii OMIKYy, NMOPYIICHHS
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mimicHocTi cyawH. ToBmuHa niepudepiiiHol 30HM €HIOTENiI0 TeMOKAIAPiB Malla TSHICHINIO 0 3MEHIICHHS,
TOOTO BiAMIYEHI O3HAKH perpecy TiapomidHoi mucTpodii eHgoremionuTiB. HaBKomo ypakeHUX i cTa30BaHHUX
CYAMH DEECTpYBalM CHIOKPHHOLUTH 3 BHPAXKEHHM HAOPAKOM Ta DPERYKLI€I0 OpraHel, B IEpIly 4Yepry
MiToxoHApiil. B mepiom 7-14 mobm cmocTepekeHHS BCTAaHOBJICHO CTaH CHHTCTUYHOTO BHCHA)KEHHS
SH/IOKPUHOLUTIB, TPO IO CBIAYUTH pi3Ka AETPaHYJAMis 3HAYHOI KUTBKOCTI emi- Ta HOpemiHeQpPOIHTIB.
MiKpOIUpKyIATOPHI 3MiHH MOPQOIOTIYHO MPOSBIBLIACS HAOPAKOM CHIOTETII0 TeMOKAIMIIPIB 1, K HACHTIJOK,
JIe30praHizalli€lo MepuBacKyJIIPHUX €HIOKPHHOLUTIB 13 PO3BUTKOM AUCTPO(iYHUX nmopyieHb. Ha Tii po3naznis
perioHapHOT reMOJMHAMIKH Ta €HEpreTHYHOro Ae(ilMTy BiAMIUYEHO amonTo3 OKPEMHX €HIOKPHMHHHX KIITHH.
CrocTepiraroTbCsl JIMIIE OKPEMi €NEMEHTH EHJIOIUIA3MAaTH4HOI CITKM Ta BE3WKYJM. EHIOKpHHHA aKTHUBHICTbH
emiHepOLUTIB XapaKTepu3yBajlacs pi3Kor0 akTHBalieto cuHresy. Ilizcymok. B M0O3KoBil peuoBHHI HaJHUPKO-
BUX 3aJ103 IIypiB MiCJsl TEPMIYHOTO OIIKY PO3BHBAIOTHCS (DYHKIIOHAIBHI 1 MOP(OJIOTIYHI MOPYLISHHS, SIKi ITPHU-
3BOAATH 10 MUCTPO(dii CTPYKTYpHHX KOMIIOHEHTIB 3a103u. DyHKIIOHAIBHI 3MiHM Ha PiBHI MIKpOLMPKYJALIT Ta
CEKPeTOPHOi aKTUBHOCTI BiqMidatoTeCs Ha 3 100y, muctpodiuHi mpomecu peecTpyroThes Ha 7 100y i mporpecy-
IOTh BIPOJIOBK HACTYITHUX NEPIOJIiB CIIOCTEPEKEHHS.
KnrouoBi cjioBa: MO3KOBa peyOBHHA HAJHUPKOBUX 3aJ103, TEPMIYHHH OIIIK, YIBTPACTPYKTYpa, [IypH.
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pathological and immunohistochemical features of asymptomatic hyperplastic colon polyps.

Danylo Halytsky Lviv National Medical University, Lviv Regional Pathology Bureau, Lviv, Ukraine.

ABSTRACT. Background. Timely diagnosis of precancerous conditions and early colon cancer is important, because colo-
rectal cancer ranks second among women and third among men in the structure of oncological pathology. Most colorectal
cancers are thought to arise from adenomas. The hyperplastic polyps are benign and considered harmless, and the malignant
potential of these colon polyps is still not fully determined. Studies of hyperplastic polyps and the relationship with colorectal
cancer are being conducted. Objective: to study the histopathological and immunohistochemical features of hyperplastic
polyps with an asymptomatic course for to determine the diagnostic signs of potential precancerous lesions and the risk of
malignant transformation of hyperplastic polyps. Methods. Histological, histochemical and immunohistochemical studies of
22 asymptomatic hyperplastic polyps of the colon were carried out. Results. It was established that hyperplastic polyps with
an asymptomatic course and increased risk of malignant transformation were characterized by frequent localization in the
proximal parts of the large intestine, a topographic change in the proliferation of enterocytes with a shift to the superficial
parts, a higher proliferative activity of enterocytes (Ki-67 of the upper part of the crypt - 24.2+5.5%, the lower part -
30.8+10.3%, ratio of Ki-67 indices=0.82+0.18, (p<0.05)), increased secretion of mucus and manifestations of microsatellite
instability with loss of expression of genes of the unpaired nucleotide repair system (loss of expression of the MSH-6 protein
(2.14+0.30), which is an unfavorable prognostic sign. Conclusion: The study of structural features and the identification of
biomarkers for hyperplastic polyps, which are particularly prone to malignant transformation, will allow to selectively target
to patients who have a significantly increased risk of malignancy transformation of hyperplastic polyps based on determina-
tion of Ki-67 expression level and immunohistochemical determination of mismatch repair (MMR) protein expression.

Key words: colorectal cancer, hyperplastic polyps, malignant transformation, morphological diagnosis, Ki-67, MMR-s re-
pair.
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Beryn a TaKOXX PAHHBOTO PaKy TOBCTOI KHIIKH € aKTyaJb-
CBo€uyacHa HiarHOCTHKA IMEPEIpPaKOBUX CTaHIB HUM I[IMTAaHHSIM, TaK SIK Ha CHOIOAHIIIHIA INEHb L€
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HAHOUTBIIT CMEPTOHOCHUH BUI paKy y CBITi, BiJl KO-
ro mopiuno momupae maibke 900 000 mroxeit [1].
Konopexranpauii pak (KPP) € Tpetim 3a mommpeHi-
CTIO PaKOM i IPYTOIO MPOBiTHOO MPHIUHOIO CMEPT-
HOCTIi, TIOB’A3aHOI 3 pakoM, y CBITi 3 OmiHKOIO 1,8
MiIbI{OHa HOBUX BHIIQ/IKiB IIopiuHo [2, 3].

3rinHo bronerenio HamionansHOro KaHIEp-
peectpy Ne24 «Pak B Ykpaini. 2021-2022» nuroma
Bara KOJIOPEKTAIBLHOTO paky cepex ocHOBHUX 10
HO30JIOTIYHUX (OPM Yy CTPYKTYpi 3aXBOpPIOBAHOCTI
HaceJleHHs YKpaiHM Ha 3JI0SKICHI IyXJIMHH € Ha
4eTBepTOMY Miclli 1 ckiagae 6,7-7,2%; y cTpykTypi
CMEpPTHOCTI KOJOPEKTaJbHUN PaK IIOCTYIAETHCI Y
JKIHOK TIJBKM paKky MOJIOYHOI 3all03M 1 CKIIafae
8,8%; y JONOBIKIB — paKy JIETCHI 1 MepPeaMiXypoBoi
3arno3u i ckimagae 7,0% [4].

BinmoBigHO 10 pe3ynbTaTiB TOCIIKEHD BITUH-
3HSAHUX 1 3apyOiKHMX (PaxiBIiB pak TOBCTOI KHUIITKH
CJIi PO3IIIIATH SIK [E€TEPOTeHHY, MYJIbTH(HAKTOPHO
3YMOBJICHY I'pyIly 3aXBOPIOBaHb 3 PI3HUMH BapiaH-
tamu nepediry [5-13]. Kniniuno 3Hadynmmu y pos-
Butky KPP npuitHsaTo BBaXkaTn aJjeHOMaTO3HI MOJIi-
mu [14, 15], 30kpemMa, 3 IUCILIA3iEI0 BAXKKOTO CTYIIE-
Hia. Ilo crocyeThcs TiMepIUIACTHYHUX TOJIMIB Ta
aJICHOMAaTO3HHX 3 PI3HUM CTYIEHEM AWCIUIA3ii mpu
iX 0e3cMMNTOMHOMY Tepebiry, MOTeHIlialn 3JI0sKic-
HOCTI TaKUX ITOJIMIB TOBCTOI KHIIKHA HA CHOTOLHI IO
KiHI He Bu3HaueHwuii [16-18]. CBoeyacHe BUsBIICH-
HS TEPEANTyXJIMHHUX CTaHiB 1 paHHBOTO PaKy TOBC-
TOI KHIIKU PO3IIIANAETHCS B SKOCTI MPOQLIAKTHKH
PO3BUTKY 1HBa3MBHOTO KOJIOPEKTAJIILHOTO PaKy,
SKAN € NMPUYMHOIO BHUCOKOI JIETaJbHOCTI Ta iHBaJIi-
Ju3alii Mpane3aTHOrO HaceleHHsS B PO3BUHEHUX
kpainax [19]. BusHaueHHsS JOCTOBIPHHUX HaTOMOP-
(oNOriYHMX O3HaK TMOTEHIIHHUX IepeapaKoBUX
ypaXKeHb TOBCTOI KUIIKH A€ MOKJIUBICTh OKPECIIH-
TH TPYIH TaKUX 3aXBOPIOBAHb.

Mera: BHBYHTH TiCTONATOJNOTIYHHX Ta iMYHO-
TICTOXIMIYHAX ~ OCOOJHMBOCTEH  TillePIDIACTUYIHUX
MOJIMIB 3 OC3CHMITOMHUM IepediroM i BH3HA-
YEeHHs JIIarTHOCTUYHUX O3HAK MOTEHIIHUX Tepeapa-
KOBHUX CTaHIB 1 pU3UKY 3JI0SIKICHOT TpaHchopmariii.

Marepianu Ta MeTOAU

[TpoBeneHo nociimKeHHs MaToMOP(OIOTiYHUX,
y TOMY YHCIIi TICTOXIMIYHMX Ta IMyHOTICTOXIMi4-
HHUX, ocoOmuBOCTeil 22 TinepIulacTUYHUX MOJIIIB
TOBCTOI KHIIKH 3 O€3CHMIITOMHHM TepediroM, mio
cknano 34% Bix BUSABIIEHUX 64 IOJIIIB TOBCTOI KH-
KU Tpu mpoBeaeHHI 200 MOTOYHHMX ayToICiii Ha
0a3i JIbBiBCEKOTO 00JACHOTO MATOJIOTO0aHATOMIYHO-
ro Oropo. [lng Bizyamizalii MONIMO3HOTO YpaXKCHHS
OyJI0 BUKOPHCTAHO METOJA XPOMOCKOTIII 3 iHIUTOKa-
pMiHOM. XPOMOCKOTIiSI TO3BOJIMIIA TOYHIIIE 3aITiI0-
3pUTH MATOJIOTIYHI 3MIiHM 1 IPUIIIEHO B3ATH TKAHH-
HY IS JOCTiDKEHHS. JIJs TiCTONOTiYHOTO JOCHi-
JOKSHHSI CEKIIITHOTO MaTepially MoK PO3pi3aliv 1o
HaOLTBIIIOMY PO3Mipy TakMM YHHOM, 100 y 3pi3
MOTpanuia BCs TOBINA CIM30BOI OOOJIOHKH, BKIIFO-
Yaro4yH M’S30BY IIACTHHKY.

Marepian Ui AOCHIDKEHHS MiJNABAINA CTaH-

JApTHIA TiCTOJIOTIUHIN amapaTHI# MPOBOIN, BKIIO-
Yal04YM TPOBOJKY B CHHMPTaX 3pOCTAI040i KOHICHT-
parii i 3anuBKy napadinoM. 3 mapadiHOBHX OJIOKIB
Ha portarniitnomy mikpotomi Leica RM2235 Buroro-
BILSUTH CepiifHi 3pi3u 3aBTOBIIKH 5+1 MKM, AKi 3aba-
PBIIOBAIM  3arajlbHO OIJIAZOBOIO TiCTOJNOTIYHOIO
METOJIMKOIO TeMaTOKCHIIIHOM Ta €03MHOM. CKelbIId,
3a0apBiieHI T€MaTOKCHIIHOM Ta €03MHOM, BHBYAIH
3a JOIIOMOTOI0 CBITJIOONTHYHOTO Mikpockony Leica
DM4000B/DFC495.

Ha ricronoriynux mpenaparax, 3a0apBIeHUX
ajbpIiaHOBUM cUHIM 3a CTigMEHOM, OI[IHIOBAIH JIO-
Kaji3amiro, popMy, HACHUCHICTh OAPBHUKOM KEJH-
XOMOiOHNX KIITHH Kpunt. [IpoBeneHe iMmyHoricTo-
ximigne (II'X) nocmimkeHHs A7 BU3HAYEHHS CTaTy-
Cy MIKpocaTeliTHOI HecTablIbHOCTI 3 BUKOPHUCTAH-
HAM aHTHTIL: Rabbit anti-human PMS2 Monoclonal
Antibody (Clone EP51), Anti-human MSH2 (Muts
Protein Homolog2) Mouse Monoclonal Antibody
(Clone  FE11), Mouse anti-human MLH1
Monoclonal Antibody (Clone BS29), Rabbit anti-
human MutS homologue 6 protein (MSH®6)
Monoclonal Antibody (Clone EP49). Bukopucrano
cucremy paerekuii Master Polymer Plus Detection
System (Peroxidase), xpomoren JIAb (master
diagnostica (I'panana, Icnanis)). [lo3utuBHOIO pea-
KIIi€I0 BBAXKAJTH 3a0apBIICHHS KIITHH Y KOPHIHEBHUU
KOJNip 3 Pi3HOI0 IHTEHCHBHICTIO Bim «0» m0 «+++»
(Bupa3Ha) 3a Bi3yaJIbHO-aHAJIOTOBOIO MIKaJO0. [Ipo-
midepaTHBHY aKTHBHICTh BU3HAYald 3 BUKOPUCTaH-
HSIM MOHOKJIOHANbHUX aHTUTIN Mo a-Hu Ki-67
Antigen, Clone SP6 («DAKO»). Excrpecito Ki-67
HiIpaxoBYBAJIM B KOKHOMY BHIAJKy y BUIISIL Bif-
COTKa IMYHONO3UTHBHUX KIIITHH Y ITSITH MOJISIX Tic-
ToJjoriyHuX 3pi3iB. PiBenp excmpecii Ki-67 posmi-
HIOBAJIM SIK HU3bKUH 3a HAasBHOCTI MeHuIe 25 % iMy-
HOIIO3UTHBHUX KIITHH Yy CTaHAApTHU30BaHOMY HOJI
30py, K cepenHiil — 3a HasBHOCTI 2575 % imyHO-
MMO3UTHBHUX KIITHH 1 SK BHCOKHHA — 3a HAasBHOCTI
6inpur 75 % IMYHONO3UTHBHUX KIITHH y TOJI 30pYy.
CratuctuuHy OOpOOKY OTpHMaHHX pPe3YJIbTaTiB
OPOBOJMIIM B JIIIEH30BaHiW mporpami «Statistica
10.0». VY mporieci 00poOKH OTPUMAHUX JAHHUX 00
OLIIHKM eKcrpecii OiNKiB cucTeMu penapartiii cepeaHi
MOKAa3HMKM HaBeJIeHI K CepefHe Ta Horo craHmapt-
Ha nomuiika (M+m), BiTHOCHI — SIK BiZICOTOK Ta HOTro
craHgapTHa nommika (P+mp). [lopiBHAHHS cepen-
HIX BEJIWYMH 3IiHMCHEHO 3a MeTonoM MaunHa-YiTHi.
[opiBHSHHS BINHOCHWUX BEIMYUH 3AIMCHIOBAIN 3a
MetogoM xi-kBanpary (y 2 Tect) Ilipcona (Chi-
square test). J[msg Bcix BHIIB aHami3y BiAMIHHOCTI
BBaXkaJn foctoBipHUMHE ipH p<0,05.

Pe3ysabTaTH Ta iX 00roBOpeHHs

lNneprnnactuyHi mominu 3 6€3CHMITOMHUM IIe-
pebiroM xapakTepu3yBaJIMCsl YACTIIIOK JIOKaTi3alli-
€10 B MIPOKCUMAJIbHUX BiJIiJIaX TOBCTOI KHUIIKH, Oy-
7w po3mipoM Bix 1 1o 4 MM, Manu OKpyTity Gopmy 3
TJIAAKOIO TIOBEPXHEI0, 32 KOJILOPOM HE BiIpPi3HSAINCH
BiJl TOBEPXHI CIM30BOI OOOJIOHKH KUIIKH. YacTwHA
noximiB (N = 6) Maau KOPOTKY HIKKY, 1HIII IOJINH
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Oymu 6e3 Buanumoi Hixkku (N = 16).

O3HakaM¥ TINePIUIAaCTUYHOTO MOJIa BBAKAIH
HasIBHICTh 3y0YacTOCTi Ha MOBEPXHI CIM30BOi 000-
JIOHKA 1 B BEPXHIM TONOBHHI KPHIITH, HAasSBHICTH
MOTOBKEHNX HE NePOPMOBAHUX KPHIIT, Oa3aibHi
BILIITH SIKUX Mald TYyOYJSIpHY CTPYKTYpY Oe3 O3HaK
po3ranyKeHHs, AuIaTalii, FOPU30HTAIBLHOTO POCTY;
BIJICYTHICTh BOTHHII TICEBIOCTpaTU(IKAII sep,
CO3MHO(ITFHUX 3MIiH CMITENi0, O3HAK KIITHHHOT
aTumii.

[Tpn MiKpOCKOMIYHOMY IOCHIPKEHHI rinepruia-
CTHYHI TOJIIK B OCHOBHOMY CKJIQJaJIHCS 3 BEJIHKOI
KUTBKOCTI BUAOBKECHUX KPHUIIT 3 HE3HAYHUM PO3IIH-
PEHHSM IX TIpOCBiTY, Oe3 Horo nedopmamii (puc. 1).

Puc. 1. TinepnnactnyHui nonin, 6as3anbHi Bigainu
TyGynsipHoro Tuny, anikanbHi Bigainu poswwupeHi. 3abaps-
FIeHHS reMmaToKCUmniHOM Ta eo3nHom, X100.

VY knacudikanii BOO3 BuOiNsAiOTh HACTYIHI
MOP(hOJIOTiYHI THITM TiNepPIUTACTHYHUX IOMmimiB: 1)
MiKpPOBE3HUKYISIPHHIA; 2) 3 HAasABHICTIO KEIHXOMOIi0-
HUX KITHH 1 3) 3 HE3HAYHUM HArpOMa/DKCHHSIM
MYLHHY.

Cepen 22 nocnipkeHUX TiNEPIUIACTUYHHX I10-
JIMIB YTBOPU MIKPOBE3UKYJSIPHOTO THITY CKJIAJIH
77,3% (n=17). Cepen iHmWHUX 5 TinepriacTHYHUX
nonimiB y 3 Bunazakax (13,6%) Oyno BusiBIEHE Ke-
muxonoAioHe Au(EepeHIioBaHHA, y 2 BHUIAIKaxX
(9,1%) Bim3HayanMcs O3HAKU TINEPIUIACTHYHOTO
NOJIMY 3 HE3HaYHUM HarpOMaJUKCHHSAM MYILHHY.
Tax, rimepruracTHyHi Hominu, Oarati KeIumxoImomio-
HUMH KIITHHAMH, XapaKTepU3YyBAJNCSI HAsBHICTIO
TUTIOBUX KENUXOMOMIOHUX KINTHH 31 30epeskeHOI0
MPOAYKIIE0 CIM3y. BHAcmigoOK iHTEHCHBHOTO Ha-
TPOMAaKEHHSI CEKPETOPHHX IPOAYKTIB allikajdbHa
MOBEpXHs Oylia PO3IIUPEHOI0, a caMi KITHHU —
rpymwononionoi  ¢opmu. Bonm  Oymum Otk
00’eMHUMH, Kpyruimoi GopMH Ta IHTEHCHBHILIOTO
roy0yBaTo-CHHBOTO (aiblliaHO(IEHOTO) 3a0apB-
JICHHSI, IO CBI1TYMJIO TPO 3POCTaHHS BMICTY B MYLI-
Hi TITiKO3aMiHOTIIIKaHiB (puc. 2a). MikpoBe3HUKyIsIp-
HUH THII TIEPIUIaCTUYHUX TIOJMIIIB XapaKTepHU3yBa-
BCS HASBHICTIO B IIUTOTIa3Mi OUTBIIOCTI KIIITHH JIpi-
OHHX Kpamenb MyIuHY (puc. 2b).

V neskux BUMAIKaX TIMEPIUIACTHYHHUX TOJIITiB
MTOBEPXHEBUH CMiTeNii KPUIT MICTHB CBiTIi i OKpY-
JIi KeNMXOMOi0OH1 KIIITHHY, @ Ha THI KPUIIT BUSIBIIS-
Jlacs TinepIuiasis enitTenialbHUX KITHH (puc. 3).

Puc. 2. TinepnnacTuyHi noninu: a) 3 HasiBHICTIO 3HAYHOI KiNbKOCTi KENUXonogibHMX KNiTUH OKpYrnoi hopMu, WO CUHTE3Y-
I0Tb MYyUMH, 3abapBrneHHs anbuiaHoBUM-cuHiM, x400; b) MiKpOBE3UKyNSApHUIA TUM, HASBHICTb Y LMTONNasMi GinbLUIOCTi KMITUH
OpibHNMX Kpanenb MyLuHy, 3abapBneHHs remaTokcuniHoMm Ta eo3nHom, x600.

VY BCiX TineprulacTHYHUX MOJIiNax OLiHIOBAJIOCS
nomwmpeHHst 3yb6uactocti. [Ipn momepednomy abo
MO3/I0BXKHBOMY 3pi3ax aliKajbHa YacTHUHA IESKUX
TiIepIUIaCTHYHUX MOJIIIB Maja 3ipY4acTHidl BUIJISI
3a paXyHOK HaOyxaHHS aIliKaJbHOI YacCTHHH IUTO-
TUIa3MH KJIITHH Y IIPOCBIT KPHUIITH 1 IIPY HAIOB3aHHI
KJIiTHH ofHa Ha oaHy. Y 31,8 % rimepruiacTH4HUX
MOJIIIB 3y0uacTicTh Oynia BUSIBIEHA TUIBKH y BEpX-
Hill nmonoBuHi kpunt. Y 13,6 % rinepmiacTudHuX
MoJIimiB 3yOuacTicTe Oyna BUSBICHA SK y BEpXHil,
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TaK i B HWKHIN TIOJIOBHHI KPUNT, ajie He MOIINPIOBa-
nacs Ha BCIO rimbuHy Kpuntd. Hamu He BHSBICHO
KPHIIT 3 BUPA3HUMH apXiTEKTYPHUMH TOPYLICHHSIMA
(munatarmist GasanbHUX BIAAUIIB, TOPU30HTAIBHE
po3pocTanHs 0a3aJbHUX BIJJIUIB Y3/0BX M'SI30BOT
IUIACTUHKH 3 YTBOPEHHSM PpO3IIUPEHb Y BHIIISI
O6ykBu L abo nepeepuyToi Oyksu T) (puc. 4).

VY rineprutaCTHYHKMX MOJIMax 30Ha HpoJidepa-
1ii 0OMeXeHa HIKHBOIO TPETHHOI 200 TOJIOBHHOIO
KPHIITH, TOOTO 30epiraeTbCsi HOpMajbHE CIIBBiIHO-
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meHHs: npojidepyrounx 1 Hempousidepyrunx 30H
KpHUITH, IO BiTOOpa)KaeTbCs y HU3BKOMY CIIiBBif-
HomeHHI iHAekcy Ki-67 i BepXHBOI YaCTHHH
KpuntH i ii ocHoBH. Mapkep Ki-67 excnpecyBaBcs B
AApax EHTEPOLMTIB Yy KHUIIKOBUX KpunTtax. Hammu
OIIiHIOBABCS BiJICOTOK IpOpearoBaHux KIiTHH. IIpo-
midepaTHBHA AaKTUBHICTH EHTEPOLUTIB BEPXHBOI
YaCTUHH KPUMNTH Oyia Iyke HHM3bKa i ckianana Ki-
67 = 8,5+3,5%, Hmxuboi — 30,5+12,3%, coiBBigHO-
menHs iHaekciB Ki-67 gopiearoBanmo 0,27+0,08

(puc. 5).

Puc. 3. lnepnnacTuyHWi nomin 3 nepeBaXXaHHAM Ke-
nmxonodibHux knitTuH. 3abapBneHHs remaToKcuniHOM Ta
eo3nHom, x400.

Puc. 4. TinepnnactuyHuid nonin, 3yb4acTicTb BUsiBne-
Ha y BepxHii nonoBuHi KpunT. PapbyBaHHSA remaToKcuri-
HOM Ta eo3nHoM, %100.

B OQMHUYHMX TINEPIUTACTHYHUX IOJIINax Bif-
3HayYanacs BUIla rpoitiepaTiBHa aKTHBHICTh €HTeE-
POLIMTIB BEPXHBOI YACTHHU KPHUIITH, sSKa CKJajaia
Ki-67 = 15,5+1,3%, amwkuso1 — 30,6+5,4%, croiBBia-
HotleHHs inaekciB Ki-67 Oyio BUIMM 1 JOPiBHIOBa-
50 0,51+0,12. Tnuboxki nposidepaTrBHI 30HHU Timep-
IUTACTUYHUX TIOJIIIB Ta PEaKTHBHUX NPOIECIB iMi-
TYIOTh aJICHOMATO3HI 3MiHHM, TOMY IOTpiOHa dYiTKa
JudepeHmiamnis 3 3y04acTUMHU CUISYUME aJJeHOMa-
MU.

Puc. 5. Tinepnnactuynuic nonin, nokanisawis nponi-
bepyounx eHTEepoOUUTIB B HWXKHIA TPETWHI i B MOMOBUWHI
KpunTu. IMyHoricToximiuHe gocnimkeHHs ekcnpecii mapkepa
nponicpepyrounx knituH Ki-67. x400.

VY pe3yibTaTi IPOBEAECHOTO JOCTIHKEHHS OyII0
BCTaHOBJICHO, IO HE BCi TiMepIUIACTUYHI MONIIH
MaJi OJHAKOBY TICTOJIOTIYHY CTPYKTYypy. Heski 3
HuX 0e3 03HaK Heolutasii BifpizHsumcs 3a Mopdoro-
TIYHOIO OYZOBOIO BiJ KJIACHYHUX TiMEPIUIACTHYHUX
TOJIiMiB. AJie MOTPiOHO 3ayBaXKUTH, 1110 JaHi Tinepn-
JIACTUYHI TOJNINU He Oynau 3y0uacTUMHM IOJIiIaMHy,
JUIsL SIKMX XapakTepHa iHIIa ricTojoriyHa OyaoBa.
[Moninu B HAIIOMY JOCIIXKEHH] XapaKTepHu3yBaIucs
MOUIMPEHHSIM 3y04YacTOCTi Ha 3HA4Hy TJIMOMHY
KPHIIT, BKJIIOYAIOYX YaCTKOBO 0a3asibHI BIILTH, aie
He Ha BCio rmbuny. Kpuntu Oymu nemio pedopmo-
BAaHWMH, YacCTKOBO IATOJOTIYHO pPO3TayKCHUMH,
0a3anbHI BiIITN HE3HAYHO TUIIATOBaHUMH (pHC. 6).

Puc. 6. lNnepnnactuyHuin nonin. Kpuntu gewo gedo-
PMOBaHi, 4acTKOBO MaTOMOrYHO po3ranyxeHi, 6asanbHi
Bi4iNV HE3Ha4YHO AMnaToBaHi, 3MileHHs 30HM nponicdepa-
Uil 3 HWKHBOT TPETUHM KPUMT Y NMOBEPXHEBI Bigdinu nonina.
3abapBneHHst remaTokcuniHoM Ta eo3nHoM, x600.

Jleski moJinu xapakTepusyBanucs Tororpadi-
YHOIO 3MiHOIO mpoutidepartii enTepouuTiB. Bimg3Ha-
4amocs 3MIIMICHHS 30HW mposmideparii 3 HIKHBOT
TPETHHHU KPHIT Yy MOBEpXHEBi Bigainu noiina. [Ipo-
miepaTMBHa AaKTHUBHICT EHTEPOLMTIB BEPXHBOI
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yacTHHU Kpuntu ckiagana Ki-67 = 24,2455 %, uu-
sHb0i — 30,8+10,3 %, cmiBBigHomenHs inaekcis Ki-
67 6yno Bumum (Ki-67 = 0,82+0,18), Hix y kiacud-
HUX TINEPIUIACTHYHHX TIOJINaX, i BKa3yBaJo Ha IO-
pymeHHss Tomorpadii mpomidepaTuBHOTO KOMITap-
T™MeHTa (puc. 7).

Puc. 7. TinepnnacTuyHuiA nonmin, ekcrnpecis mapkepa
KniTMHHOI nponicdepadii Ki-67 B 6a3anbHux Ta anikanbHuX
YacTtuHax 3anos, IMX Clone SP6. x100.

lNneprmnmactuuHi moniny, Oararti KeJImxormomnio-
HUMH KIITHHAMH, XapakTepU3yBajmcs OyIOBOIO 3
TepeBaKaHHSIM TUTIOBHUX KEIMXOIOMIOHUX KIITHH 31
3HAYHOIO MPOJYKIIEI0 TyCTOro MyInuHy. 3yOuac-
TICTh BHpakeHa B MCEHIIIH Mipi, mpoiidepaTrBHA
30Ha c1a0KO BUpa3HA, NPEJCTaBICHA MOOIMHOKHMHU
npoJidepyrounMH eHTEPOLIUTAMH.

KniHiuHe 3HaYCHHs TaKUX TOJIIIB JOTEMEp HE
BCTaHOBJICHO, TMPOTE ICHYIOTh TEOPii, 0 TaKi MoJi-
M € TIONEepeHNKAaMH TpPaAuLiiHOi 3yOuacTol aje-
Homu. [lpu ¢apOyBaHHI anbI[iaHOBUM CHHIM TakKi
TiNepIUIaCTHYHI TOMINK JEMOHCTPYBAIH BHPAKEHY
MIPOYKIII0 MYIMHY 3 OCIM3HEHHSAM CTPOMH IOJIITY

(puc. 8).

Puc. 8. FinepnnactuyHuiA nonin, rinepnpoaykuis cnu-
3y KenuMxogibHUMK KniTMHamMm 3 OCIIU3HEHHSIM CTPOMM NOfi-
ny. 3abapBneHHs anbLiaHoBUM cuHiM, x400.

IMooauuoki myOmiKamii, sIKi 3’SIBHJIHCS OCTaH-
HIM Y4acoM, HaBOJSATH HA TYMKY IIPO MOKIIMBHIT 3710~
SIKICHUH MOTEHIlia)I TIMePIIACTUYHUX MOJIIB, X04a
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IocTOBipHOi iH(Gopmamii Hemae. Y 2003 pomi
Goldstein N.S. 3i crmiBaBropamu [20] ommcye psix
BUNAJKIB paKy TOBCTOI KWIIKH, IONEPEAHUKAMHU
SIKOTO OyJIM HOBOYTBOPH, MOAiI0HI 32 OyI0BOIO 3 Ti-
MIEPIIACTUYHIMU TIOJIINaMH 1 HE MaJil O3HAK JHCI-
nmasii emiremiro. Hyman N.H. et al. [21] mpoemn
MIPOCIIEKTHBHE JOCITI/DKEHHS TilepIIaCTUYHUX I10-
JIIIB 1 BUBYAJIM PU3UK BUHUKHEHHS paKy, MOB's3a-
HOTO 3 TIMEPIUIACTUYHUM MOJIiNo30M. BoHu mifinum
BHCHOBKY, IO JIESKi 3 IUX TiNEpIUIACTUYHUX IOJTi-
B MOXYTb OyTH MOP(OJOTi4HO i TeHETHYHO Bil-
MIHHUMH BiJl KJIJACUYHHUX TIiEPIUIACTUYHUX TOJIIIIIB 1
3MaTHI TPUBECTH A0 PO3BHUTKY KOJOPEKTAIHHOTO
paky. Ha ix mymKy, mami€eHTH 3 TinepIuracTHIHIM
TIOJTIITO30M MAlOTh PH3HK PO3BHTKY KOJIOPEKTAIBHO-
r0 paKy i HECIPOMOXKHICTh Ha CHOTOIHI imeHTH(i-
KyBaTH I[I0 TPYIy MAIli€HTiB MOYKEe MAaTH TsDKKiI Hac-
migku. Ferrandez A. 3i cmiBaBrop. (2004) Takox
BUBYAJIM TINEPIUIACTUYHI MOJINU i PU3UK PO3BUTKY
KOJIOpeKTanpHOro paky [18]. 3a manuMu nocmigHU-
KiB TiEPILIACTUYHI MOJIIK YacTilIe 3yCTPiYaInucs B
JUCTATBHOMY BiJIUII TOBCTOT KHIIKH, HIK Y MPOK-
cumanbHOMy (74 % mpotu 26 %; p <0,001). Cepen-
Hiif po3mip moimina craHoBuB 4 MM (1-40 mm). 3a
IXHIMH JOCHIIPKEHHAMH y TAaIi€HTiB He Oyno miar-
HOCTOBAHO KOJOPEKTaJbHOTO paKy HpOTSATOM 3 po-
KiB crmocrtepeskeHHs. KoJoHOCKomigHe crocTepe-
JKEHHS 3 iHTepBaloM 1—3 pOKH, B 3aJIEXKHOCTI BiX
KUTBKOCTI 1 pO3Mipy TinepIuracTHYHUX MOJMIIIB, Ha 1X
JOYMKY BHSIBIISIETBCSL JTy)KE€ KOPHCHHMM Y IDIaHI Ipo-
(1IaKTHKH KOJIOPEKTAILHOTO PAKY.

Buxonsuu 3 naHux nitepaTypu, iCHYIOTh pi3Hi
LULSIXM KaHIEPOTeHe3y TOBCTOI KHIIKH (XpOMOCOM-
HOi HecTabIIBHOCTI, MIKpOCATENITHOT HECTaO1IbHOC-
Ti 1 MmetumoBanHsi CpG — oCTpiBLIB), 1 HOBOTBOPH,
HaIPHUKIIAJ, TiMepIUIacCTHYHI TOJINM, ski OaratbMma
aBTOpaMH paHille He PO3MIISAAINCS SK IePeapaKoBi
CTaHH, MOXKYTh MaTH 3J0SKiCHHH moteHmian. [1lmsax
MiKpocaTeniTHOI HecTaOlIBHOCTI BiZirpae ponb y
15% BuMankiB CHOPaANYHOTO KOJIOPEKTAIBLHOTO
paky [22, 23]. Lleif reHeTMuHHH TpoIeC BUHUKAE
BHACIIJIOK  HEKOMIIETeHTHOCTI cucteMd MMR
(mismatch repair) pemaparii mimsaok JJHK, B pe-
3yJIbTaTi METWIIyBaHHS B IPOMOYTEPHHX 00JaCTsIX
MLH1 abo comMaTWyHMX MyTaliii TeHIB MicMeTd
penapauii ginsHok JHK (MLH1, MSH2, MSH6 a6o
PMS2) [24]. [ix 1m0 xaTeropiro miamagaroTh TaKOXK
TIAIIEHTH 3 BPOJ/DKEHOI0 MYTAL€I0 OJHOTO 3 T'eHIiB
MMR (mismatch repair) penapamii ninsaok JHK
nipu cuHapomi Jlinya [25].

3 METOI0 MOXJIMBOTO BHSIBJIEHHS CTaTyCy MiK-
pocarteniTHOI HecTaOUIFHOCTI TINEepPIIACTHYHHX I10-
nmimiB Hamu Oyno mposeaeHo II'X gocmijkeHHs i
OTPUMAHO HACTYIHI Pe3yJIbTaTH: y 5 BUMNAAKAX MpPU
IT'X pocmimxenHi Oyna 3HMXKeHa ekcrpecis Oinka
MSHG6, B 4 3 Hux 3abapsuiocs 10 60 % saep ermite-
JanbHUX KJIITHH Ta B OJHOMY BHNAJKy Iei Iokas-
Huk popisHoBaB 30 %. Excmpecis PMS2 Ttakox
Oyna 3HmxkeHa 10 60 % me B ogHOMY HOBOTBOpI. |
JMIIEe y JBOX BHNAgKax Oyino MO3WTHBHE 3abapB-
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JICHHS Ha BCl YOTHpH OiNKH, IO BKA3yBaJlo HA CTa-
OiTBHICTD yTBOpPY i Ile OYyJH TimepIyIacTUYHI MOJITH

31 3BHYAIHOIO TiCTOJOTIYHOIO CTPYKTYPOIO (pHC. 9).

Puc. 9. ITX pocnipxeHHs MikpocaTeniTHoi HecTabinbHOCTI rinepnnacTUYHMX Nominie: a) 3HWkeHa ekcnpecia MSH6, x400;
b) 3HmxeHa ekcnpecia MSH6, x100; c) BupaxeHa ekcnpeciss MLH1, x400; d) BupaxeHa ekcnpecis MSH2, x200; e) BupaxeHa

ekcnpecia PMS2, x400; f) BupaxeHa ekcnpecia MSH6, x100.

Hincymox

BceraHoBjIeHO, MO TiNEPIUIACTHYHI TMOMINK 3
0e3CMMIITOMHUM  MepebiroM  XapakTepu3yBaJHCs
KIIIHIKO-MOP(OJIOTIYHUMHE OCOOIMBOCTAMH, 30KpeMa
YaCTINIOK JIOKATI3AIIEI0 B MPOKCHMAIBHUX BiIijiax
TOBCTOI KHIIKH, TOIOTpadivHOI0 3MiHOIO Ipoutide-
parii eHTepoUunTIB 31 3MINCHHSIM y TIOBEPXHEBI BiJ-

JJTH, BUIIOK MPOTi(hepaTHBHOK aKTHBHICTIO €HTE-
pouutie (Ki-67 BepxHBOI YACTHHH KPHIITH —
24,2+5,5 %, wmmwkaboi — 30,8+10,3 %, cmiBBigHO-
menns ingexcie Ki-67=0,82+0,18, (p<0,05)), mia-
BHUILIEHOIO CEKPEII€0 CIU3Y 1 MposiBAMU MiKpocare-
JTHOT HeCTaOLIBHOCTI 3 BUMAIIHHIM EKCHpecil re-
HIB CHCTEMH peraparii HecrnapeHHX HYKJICOTH/iB
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(Bumamae ekcrpecis 6inka MSH-6 (2,14+0,30), mpo €
HECTIPHUATIMBOIO IIPOTHOCTHYHOIO O3HAKOIO.
IlepcneKTHBH MOJATBIINX J0CTiIKEHb
OTpumaHi pe3ynbTaTH IO3BOJATH ITiIBUIIUTH
AK SKICTB IpeMOopOiTHOi aiarHOCTHKH po3BUTKY KPP
y TaIi€HTiB 3 OE3CHMITOMHHIM IIEPeOiroM IOIino3-
HOTO Ypa)X€HHSI TOBCTOI KMIIKH Ta, B MOJAIBIIOMY,
BIPOBAJUTH PEKOMEHJAI{ 11010 NPOTHO3YBaHHS
PO3BUTKY 3JI0SKICHUX TpaHC(hOpMAIlii TinepriiacTu-
YHUX TIOJIMIB HA TMiJCTaBl BU3HAYCHHS DPIBHS CKC-
npecii Ki-67 sk mapkepa paHHBOI MiarHOCTHKH 1
MPOTHO3Y Iepediry a TakoK Ha MiJCTaBi IMyHOTIC-
TOXIMIYHOTO BHW3HAYCHHS €KCIIpecii TeHiB CHCTeMH
MMR-s (MSH2, MSH6, MLH1, PMS2), mo Moxe

OyTH 3aCTOCOBAHO TIPH TIEPBUHHOMY CKPHHIHTY I1a-
Li€HTIB 3 cuHApoMoM JliH4ya, BCiX BHITAJKiB MOJIIIO-
3HOTO yPa)XEHHS TOBCTOI KHIIIKH.

Indopmanis npo kKoHJIIKT iHTepeciB

[Morenmniitanx abo SBHUX KOHQIIIKTIB iHTEpECiB,
10 TOB’s[3aHi 3 MM PYKOITMCOM, Ha MOMEHT ITyOi-
Kallil He iICHY€E Ta He repea0ayaeThCes.

Jixepesia ¢piHaHCYBaHHS

JlocmipkeHHsT POBEACHO B paMKax HayKOBO-
nociigaoi TemMu «MopdodyHKIIOHaIbHI Ta IMyHO-
ricTOXIMi4HI 0COOJIMBOCTI TKaHUH 1 OpraHiB B HOPMi
Ta IPU NATOJOTIYHUX CTaHax» (HOMEp HepKaBHOI
peectpartii 0132U000168).
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Hocnimine ¥0.0., BapuBona O.10., Yeananosa I.B. I'appuiaiok O.M., [1ankeBuy JI.B. T'icronaroso-
riyni Ta imyHoricroxiMiuni oco0uBOCTI rimepnaIacTHYHUX MOJIIMIB TOBCTOI KMIIKH 3 0€3CHMITOMHHM
nepedirom.

PE®EPAT. AkryanabnicTh. CBO€UacHa iarHOCTHKA IEPEIPAKOBUX CTaHIB, a TAKOK PaHHBOTO PaKy TOBC-
TOI KMIIKM € BKpall aKTyaJIbHUM IUTaHHSM Cy4acHOCTI, OCKUIbKM KosopektanbHui pak (KPP) nocimae npyre
Micle cepesi KIHOK 1 TPETE Cepesl YOJIOBIKIB y CTPYKTYPl OHKOJIOTIYHOI maTosorii. BBaxkaeTbes, mo OibIIicTh
KosopektanbHuX pakiB (KPP) BUHUKAIOTH y BiKe ICHYIOUHX TIOJIiNaX, SKi HA3UBAIOThCS ajeHoMaMu. Jpyruii Tum
KOJIOPEKTAJILHOTO TOJIIMA, BIIOMUI SIK TINEPIUIACTHYHHNA TOJIM, ASCATHIIITTSIMA BBAXKABCS HEIIKIJIMBUM, TTOTE-
HITiaJT 3JIOSIKICHOCTI TaKWX MOJIMIB TOBCTOI KHIIKK HA CHOTOJHI O KiHIA He Bu3HaueHHUH. [IpoBoasThCs qoCi-
JOKCHHSI TINepIIacCTHYHUX MouimiB 1 3B°s13ky 3 KPP. MeTta. OCHOBHOIO METOIO JaHOTO JAOCTIDKEHHS CTAll0 BH-
BUYCHHS TiCTOTIATOJIOTIYHUX Ta IMyHOTICTOXIMIYHIX OCOOJIMBOCTEH TiMepIUIaCTHYHUX MOJIMIB 3 0€3CUMIITOMHUM
nepe0iroM Ui BU3HAYCHHS JIarHOCTHYHMX O3HAK IOTEHLIHHUX NEpEeIpakoBUX YPaKeHb 1 PH3HKY 3JIOSKICHOI
TpaHchopMarii TimeprIacTHIHnK nomimiB. MeToau. [IpoBeieHO TiCTONOTIYHI, TICTOXIMIYHI Ta IMyHOTICTOXiMi-
YHI TOCTIHKCHHS 22 TiMepIIacTUIHUX IOJIMIB TOBCTOI KHIIKK 3 0€3CHMNOTOMHHM mepebirom. Pesyabrartm.
BcranoBNeHO, MO TiMEpPIUIACTHYHI MOJINHN 3 OE3CHMITOMHUM IEpe0iroM i MigBUIIEHAM PH3UKOM 3JIOSKICHOT
TpaHchopMallii XapaKTePU3yBAIUCS YACTIIIOK JIOKATI3AI[EI0 B IPOKCHUMATBHUX BiIIJIaX TOBCTOI KUIIKH, TOIO-
rpadiyHO0 3MiHOI npojideparii eHTEPOLKTIB 31 3MIIIEHHSAM y OBEPXHEBI BILALIH, BULIO HpoidepaTHBHOO
akTuBHICcTIO enTepouuTiB (Ki-67 BepxHboi yacTuHU Kpuntu — 24,2+5,5 %, wmwxuboi — 30,8+10,3 %, cniBBigHO-
wenns ingekcis Ki-67=0,82+0,18, (p<0,05)), miABHIIEHOIO CEKPELIEr0 CIH3Y i MPOsSBAMHU MIKpOCATEIITHOI He-
CTa0UILHOCTI 3 BHIIAIIHHAM €KCIIpecii FeHiB CHCTEMH perapaliil HecapeHHX HYKJICOTHIIB (BUIAAaE €KCIpecis
6inka MSH-6 (2,14+0,30), 1o € HECHPHUSTIMBOIO MPOTHOCTUYHOK o3Hakoto. Ilizcymok. BuBueHHs cTpyKTyp-
HHUX 0COONMUBOCTEH Ta imeHTH(]iKaMis OioMapKepiB TiMePIUTACTHYHUX MOJIMIB, SKi OCOOIHNBO CXUIIBHI 0 37105Ki-
CHOT'O TIEPETBOPEHHS, TIO3BOJIUTH BUOIPKOBO HAIUIMTH HA MAIlI€HTIB, SKi MAIOTh 3HAYHO ITiIBUIIICHUA PU3HK 3710~
SKICHOT TpaHC(opMaIii TIMepIIacCTHIHNK OB Ha MiACTaBi BU3HAUCHHs piBHA ekcrpecii Ki-67 Ta imyHoric-
TOXIMIYHOTO BU3HAYCHHS eKcrpecii reHiB cucteMmu MMR-s.

Kuro4oBi ci10Ba: KOJIOpEeKTaNbHUH paK, TIiMEpIDTACTHYHI MTOJIH, 310sSKiCHA TpaHCchopmaiis, Mopdooriv-
Ha niarHoctuka, Ki-67, MMR-s penaparis.
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Rodynsky O.G. X, Seleznyova O.l. Neurospecific proteins in the assessment of the condition of the spinal cord
tissue under the conditions of the metabolic syndrome.
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ABSTRACT. Background. The results of the conducted research made it possible to reveal the general patterns of changes
that occur after the formation of the metabolic syndrome in the nervous tissue of the spinal cord in young and old rats, which
is accompanied primarily by a pathological condition, which at the cellular level was proven by changes in the indicators of
neurotransmitters. Objective. The purpose of the work was to analyze the indicators of spinal cord neurotransmitters — ni-
trotyrosine, glutathione reductase, iINOS — inducible nitric oxide synthase and S-100 using the immunofluorescence method.
Results. All indicators of these chemicals showed what changes occur in the spinal cord after the formation of metabolic
syndrome. Against the background of the activity of metabolic processes in young rats, we observed an increase in the indi-
cator of nitrotyrosine and inducible nitric oxide synthase, as an indicator of a pathological state, but against the background
of intensive activity of metabolic processes, which are more pronounced in young rats, and the indicators of glutathione re-
ductase sharply decreased in comparison with the control group. Conclusion. Thus, in our study, the indicators of neuro-
transmitters of spinal cord cells — nitrotyrosine, glutathione reductase, iINOS — inducible nitric oxide synthase and S-100
were analyzed using the immunofluorescence method. That is, against the background of the activity of metabolic processes
in young rats, we observed an increase in the indicator of nitrotyrosine and inducible nitric oxide synthase, as an indicator of
a pathological state, but against the background of intensive activity of metabolic processes, which are more pronounced in
young rats, and the indicators of glutathione reductase sharply decreased in comparison with the control group, which indi-
cated the processes of hypoxic phenomena, which were the worst in young rats, which we interpreted as the activity of the
reaction at the metabolic level, and S-100, a binding protein that participates in the processes of cell growth, was increased in
comparison with the control group, which we interpreted as a more pronounced pathological condition in metabolic syn-
drome at the cellular level.

Key words: metabolic syndrome, spinal cord, neuron, immunofluorescent analysis, neurotransmitters.
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Beryn

MeTaboTiyHII CHHIPOM € OJHI€I0 3 HAHOUTBII
aKTyaJlbHUX NpoO0JieM HAIIOTO CYCIIJIbCTBA, SKHA
OB’ sI3aHUI HacaMIiepes i3 BBEACHHSIM HENPaBHIIb-
Horo oOpa3sy »kutts. lleli cuHmpom — 1e cykyn-
HICTh MOPYIIEHb OOMiHY PEYOBHH, SKUH XapaKTepH-
3Y€ThCS KOMIUIEKCOM KIIIHIYHHX, METa0ONiYHUX 1
TOPMOHAIIBHUX TOPYIIEHb, SKI TNPHU3BOASATH 10
OKUPIHHS, TIMEPTOHi{, MiIBUIIEHHS PiBHS XOJECTe-
puny (aucmimigemii). [TopymeHHS TakoX BUKIHKAE
301IBIICHAS PIBHSA TIIOKO3H, IO TOEAHYETHCS 3
MiABUIICHAM 30UTBIICHHSM TKAaHWHUA [0 BIUIHBY

120

IHCYITIHYy — IHCYJIHOPE3HCTEHTHOCTI H MOpYIICH-
HSM TOJICPAHTHOCTI JI0 TJIIOKO3HM, IO 3HAYHOIO
Mipoto 301IBIITY€E PH3HK I[YKPOBOTO HiadeTy Apyroro
THITY, 10 IPU3BOJUTS JI0 3HIKCHHS IIPale3aaTHOCTI
Ta MOPYIIEHHS KOTHITUBHUX (DYHKIIH (BiJ JaTHHCH-
KOTO «cognoscere» — 3HaHHS, BII3HAHHS, NPOLECH
mucieHast) [1,2,3]. IcHye 3B’M30K MiX I[yKpOBHM
niabeToM 1 MOPYIIEHHSM KOTHITUBHHUX (PYHKIIH, SKi
3HIXKYIOTh 3/IaTHICTh XBOPHX Ha IyKPOBHUH miaderT,
SK OJIFH 13 3aXBOPIOBaHb META00IIYHOTO CHHAPOMY,
1 30iTBIIYIOTE PU3UK PO3BUTKY THIIOBHX YCKIIAA-
HeHb. Lle mpu3BOANTH O iHBANAM3ALii Ta 3arpo3u
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KUTTIO [4]. «MeTaboiyHuil CHHAPOM» — TEPMiH
BBenmeHo y 80-x pokax XX cTomiTrsd, OyB 3axBO-
PIOBaHHSM TIUTBLKH JIFOJICH CTApIIOTO BiKY, ajie Ternep
BIZICOTOK MOJIOAMX Jrrofer 30impmuBces [5,6]. Kpim
CEpIEBO-CYMHHUX 3aXBOPIOBaHb 1 I[yKPOBOTO
niabeTy, MeTabOMiYHIA CHHIPOM Bele IO Heako-
TOJIGHOTO CTEaTOreNnaTHTy, HHU3KH OHKOJIOTTYHHX
3aXBOPIOBaHb, TAaKMX SK OHKO3aXBOPIOBAHHS MO-
JIOYHUX 3aJI03 Ta NpocTaTuTH. MeTabonmiuHui CHH-
JpOM, OCOOJMBO B Cy4acCHOMY CEpelOBHIII Ta B
YMOBax IOCTIIfHOTO CTpecy, HacamIiepes BIUIMBA€
Ha HEPBOBY CHCTEMY Ta BCE YaCTillle 3yCTpidaeThCs
B CYy4YacHIM MeIWIINHI, JIOAH YacTime 3BEpPTArOTHCS
IO JIKapiB i3 MOOJMHOKAMHE CHMIITTOMAaMH, SIKi CKJIa-
JAIOTHCSA B METa0OTIYHIH CHHIPOM.

ToMmy BHWHHKae mOTpeda MOTIMOICHOTO BUB-
YeHHS CHMIITOMIB METaOOJIIYHOTO CHHIPOMY Ta
MOXIIMBHX YCKJIQJHCHb, & TAKOXK aalTHBHUX Me-
XaHI3MIB HEpBOBOI CHCTEMH B TakMX yMOBax Ha
KITITHHHOMY piBHi 3a JIOTIOMOT 00
Hedpodizionoriunnx MetoaiB. Bim  cBoeuacHol
JIIarHOCTUKH, 30KpeMa, i HaBiTh 3a JOMOMOTOI0 iMy-
HOQIIIOOPECLIEHTHOTO aHaJIi3y i MOKAa3HUKIB HEHpO-
MemiaTopiB Ta KBai()iKOBaHUX Iiff MEAHMYHOTO IIep-
COHAJly Ha JIOTOCHITAJIFHOMY €Tarax, 0arato B YoMy
3aJIeXHUTh 3HIKEHHS BIZICOTKA yCKJIaJHEHb Ta MOX-
JMUBOI IHBaMigM3amii y XBOpHMX Ha MeETaOONiYHHA
curnpom [7,8]. ExciepuMeHTansHI MoeNi B TOEA-
HaHHI 3 KIIHIYHUMH Ta MOPQOJIOTIYHIMH [10-
CII/UKEHHSAMM JAIOTh HAM MOXKIJIMBICTH OLIHUTHU
HEHPONPOTEKTOPHY JIF0 HEPBOBOI CHCTEMH B
MAIEHTIB 13 METa0OIIYHUM cHHIApOMOM. LIi pe3yib-
TaTl MOXYTh CTAHOBUTH Ba)JIUBI NEPCIIEKTHBU IS
Tepamii 1 ajxanTamiiHUX MOJIMBOCTEH HEPBOBOI
CHCTEMH B MAL€HTIB 3 OMMCAHUM HaMU CHHIPOMOM
Ha (poHI HEBPOJIOTIYHOI CHMITTOMATHKH [9].

Mera

BcraHoBuTH  mUHAMIKY <~ 3MiH ~ TIOKa3HHUKIB
HerpocnenudiyHuX OMKIB B OLIHII CTaHY TKAaHWHU
CIIMHHOTO MO3KY 32 YMOB MeTa0OJiYHOTO CHHIPO-
My.

Marepianu Ta MeToaU

Y mopdosorivHoOMy IOCTiKeHHI Oy0o 3ay-
4yeHo 82 Outnx Oe3MOPOJHHMX CTATEBO3PLIMX IYPH,
aJie 3 pi3HOIO Baroko, 3 OISy Ha eKCIIEPUMEHTAIIbHI
rpynu — Big 180 mo 200 r. (KoHTpoOJbHA TpyMa) Ta
Big 320 mo 530 rpaM B eKCIIEpHMEHTAIBHHX TPYIIax.
Becp mepion miATOTOBKH O €KCHEPUMEHTY Ta TIiJ
yac HOro MpOBEAEHHS LIypu Oylu po3TamoBaHi y
BiBapii «IMYVY», mpu Temmeparypi 20-25 C, Bomo-
rocti He MeHme 50 %, y noOpe mpoBiTproBaHOMY
MPUMIIICHHI Ta CBITOBOMY peXHMi ICHb / Hi4, Y
CTaHJAPTHHUX IJIACTUKOBUX KIITKAaX i3 PO3MipamH,
He OimbII HiX I'STh OCOOMH y KOXHIiH. CrtaHmapT-
HUHM paIioH XapuyBaHHS B KOHTPOJIBHOI Ipymu —
no0oBa moTpeba AOpOCTIoi TBAapUHH CTAHOBHUTH Y
cepenubomy 30-32 T (25 T cMeTaHHOTO KOpMY, 5—7
T OBOYIB (KOHTPOJIFHA TPYIA) Ta IIyPiB JBOX EKCIIE-
PUMEHTAJILHUX TPYyN TOMYBaIM AYKE KaJlOPiHHOIO
Kero uis popMyBaHHS METa0ONIYHOTO CHHIPOMY B

eKCIIepUMEHTI. YcCi IIypH, sKi B3SUIM y49acTh B
eKCIIEPUMEHTI, Maji 3I0pPOBHHA BUIIILA 1 Oyiu
OUTBII-MEHIII aKTUBHUMH, ajieé TO-Pi3HOMY, Bpaxo-
BYIOUH OKHpIHHSA Ta HOyKpoBui niaber. Excmepu-
MEHTaJbHI TBAapHHMA OyNH pPO3MOAIICHI IIe Ha 2
eKCIepUMEHTANBHI TpymHu (MOJIOMI Ta CTapi Tpymu
mypiB) 1o 30 06’ektiB Ta o 20 00’€KTIB — y KOH-
TposbHOT Tpynu (X Oyno /ABI JUIs KOXKHOI 3 eKcIe-
PUMEHTANBHUX Tpym). TKaHUHM JUIS JOCIIJKEHHS
BUWIIydaJli y TBapuH IIicis eBTaHa3il 4epe3 iHra-
JSILi0 eTWIOBMM e(ipoM, MOTIM HpPOBOAWIN Jie-
KariTarito, Opaju CIMHHUN MO30K IIPH TeMIIepaTypi
0 — #2°C. BiniOpani TkaHUHH 0OpOOISIH PigKUM
azoroM. Jlami COMHHHN MO30K MONpiOHIOBANMHA B
IFOMY a30Ti JI0 MOPOLIKOIMIOIiIOHOTO CTaHy Ta TOMO-
TeHi3yBalH B mporopiii 1:9 B 0XomomKkeHOMy po3-
YmHI, SKAH MicTuB (Y MMOIAX): caxapo3dy — 250,
tpuc-HCl G6ypep — 20, EJTA — 1 (pH 7,4).
MikpocoMarnbHy (paxifito BUAISUIA METOIOM JIH-
¢epenuiitnoro nuentpudyrysanss. 10 % romorenary
HEeHTpUYryBanu B pedprkepaTopHiil HeHTpudysi
(4°C) mpu 10000 g ynpomosx 10 XBUIMH IJs1 Oca-
JKEHHs siep 1 MiToxoHzapiit. CynepHaTaHT mijaBa-
JM TIOBTOPHOMY HEHTpU(YryBaHHIO mpoTsirom 20
xeunuH npu 17000g: 3muBanu Ta 30epiraiu mpH -
80°C. BusHaueHHs KOHIICHTpAIlii MEIiaTOpPiB y TO-
MOTEHATI MO3KY NPOBOJMIM METOIOM TOHKOIIApPO-
Boi xpomatorpadii [10]. Orpumani pe3ympTatu
OTIPaIlbOBYBAIN CTaTUCTHYHO 3 BU3HAYCHHSIM Ce-
pennsoro (M), MOMUJIKH CepeAHbOTO (M), CEpeIHb-
OKBAJIPATUYHOTO BIAXWICHHS (G) Ui MOAAJBIIOrO
aHamizy 3a kpurepieM CTbIOJIeHTa 3 BH3HAYCHHSIM
piBHs pocrosipHocri (p) [11]. JoTpumyBanucs «3a-
rajJbHO-€TUYHUX MPHUHIMIIB €KCIIEPUMEHTIB Ha TBa-
punax» (Kuie, 2001) Ta «E€Bponencbkoi KOHBEHIIT
IIPO 3aXHCT XpeOETHUX TBAPHH, BUKOPHUCTOBYBaHUX
JUIL  eKCIIEPUMEHTAJIbHUX Ta IHIOIMX HAYKOBUX
uinein» (CtpacOypr, 1986).

3B’ s3yrounii  criemudivauii 6imok S — 100
MPUCYTHIN Y BHUCOKUX KOHIICHTPAIlSX Yy TIalbHUX
Ta MIBaHIBCHKHUX KIITHHAX Ta € MApKEPOM OIIHKH Ta
NPOTHO3Y YUIKOJKEHb CTPYKTYP LEHTPajbHOI He-
PBOBOI CHCTeMH, SIKHIT Oepe ydacTh y Iporecax Iu-
¢epenuianii Ta pocty KiiTuH, docdonipyBaHHs Ta
TPaHCKPHIILIT M’S30BUX BOJOKOH Ta peryJsuii
anomnTo3y (3amporpaMoBaHoi 3arubeni KiIiTuH). Bin
CKJIaJIa€ThCs 3 TBOX cyOoauHMIE (anbga Ta Oeta) Ta
17-tu TKaHWHHO-CHITIH()IYHIX MOHOMEPIB, BUCOKHUI
piBEHBb SIKOTO MICTHTBCS B JOTIOMIKHUX KIITHHAX

HEpPBOBOI TKAaHWHM — JIEMMOLMTAaX, HeWpormii, i
MeziaTopax CIIMHHOTO MO3KY IIypiB — HITPOTHPO-
3MH Ta IIIyTaTHOHpenykTasza. HiTpoTuposuH — €

MPOAYKTOM HITPYBaHHS THPO3UHY, OMOCEPEIKOBa-
HUX PEaKIiHHO 3MaTHUX (QOpPM a30Ty, TaKUMHU SK
MIEPOKCUHITPUT — aHiOH 1 miokcup a3oTy. HitpoTu-
poO3MH imeHTU]IKyeThCS K iHAWKAaTOp abo Mapkep
MTONITKO/KCHHS KJIITHH, 3alaJIeHHs, a TaKOXX BHUPOO-
neaHs NO. Yomy? BimpmiicTe maToJOTiYHUX MPO-
LIECiB CYNPOBOKYETHCSI PO3BUTKOM OKCHAATHBHOTO
CTpecy, SIKHI pO3IISAAcThes K HAUIMIIKOBE HAKO-
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MUYEHHS aKTUBHUX (OpM KHCHIO Ta a3oTy, SKi
301IBITYIOTECS B OLIBII TATOJIOTIYHOMY CTaHi.

Pe3yabTaTH Ta iX 00roBOpeHHs

Y HamoMy HIOCH/KEHHI MH CHOCTepiraid
3MIHA TIOKa3HUKIB HeHpoMmemiaTopiB y TKaHHHI
CIMHHOTO MO3KY Ticiisi (POpMyBaHHS METa0OIIIHOTO
CHHJIPOMY y JBOX €KCIEPHMEHTAIbHHX Ipymnax —
PI3HOTO BiKy — MOJIOAMH Ta CTapuii, MOPIBHIOIOYH 3
KOHTPOJIBHUMH Tpynamu. Ane meronoMm IDA Oyio
JIOKAa30BO  JIOCIHI/DKEHO  KINBKICTh  creludidHnX
MeJiaTopiB SK NOKa3HHUKIB peakiii CHMHHOIO MO3KY
Ha MeTaboiyHMH cHHApPOM. Bynm nocnmimkeHi cre-
uQivHI MeIiaTOPH HEHTPAIbHOI HEPBOBOI CHCTEMH,
a B HamIiii HAYKOBil POOOTI — CIMHHUHA MO30K Ta
foro cepenHi MMOKa3HWKH, MOPIBHAHO 3 KOHTPOJb-
HOIO rpymoio. Ha croromHi Bimomo, mo OiLTbIIICTH
MATOJIOTIYHHUX TIPOLECIB CYHNPOBOKYETHCS PO3BUT-
KOM OKCHIATHBHOTO CTpECY, KU PO3IIIAAAETHCS SIK
HaJUIMIIKOBE HAKOIMYEHHSI aKTUBHUX (POPM KHCHIO
Ta a30Ty, sIKi 30UIBIIYIOTECSI B OUTBII MAaTOJIOTIYHO-
My crai. ToMy MU JocCHnianimM MeaiaTop HiTpoTH-
PO3WH, SK Mapkep IOIIKOJHKEHHS KJIITHH Ta 3ara-
JIIOBAIILHOIO Ipouecy. Tak, y KOHTPOJBbHOI Ipynu
el moka3HuK ckiamaB — 1,603 Hr/mir; y crapux
IIypiB — TepIla eKcrepuMeHTanbHa rpyna — 6,146
HI/MJI; Y MOJIONUX IIypiB — JApyra eKCIepHMeH-
tanpHa rpyna — 7,308 Hr/ma (puc. 1).

monogp,i
3000

2500 ~

2000 -

1500 -
W monoai
1000 -

-500

Puc. 1. MpoueHTHi 3MiHWM BMICTY He/ipoMeanaTopHUX
amiHOKMCoT i BinkiB y CMIMHHOMY MO3Ky LUypiB MOMogoro
BiKy BiAHOCHO KOHTPOMbHOI rpynu. Mpumitkn: *** — Biporia-
HICTb pe3ynbTaTy MOPIBHSAHO 3 KOHTPOSIEM MPW PiBHI AOCTO-
BipHocTi p<0,001; 1 — iNOS; 2 — S 100; 3 — HiTpoTUpO-
3uH; 4 — rnyTaTioHpeaykTasa.

SIk MU B HAIIOMY JOCIII/DKEHHI IHTEPIIPETyBaIN
i nokasuuku? Tak, 3a yMOB METa0OJIYHOIO CHH-
JpOMy, LI MOKa3HUK PI3KO 301IBLIMBCS y JABOX
EKCIIePUMEHTANIBHUX TpyIaX, 0 CBIIYMIO MPO BU-
paKeHUI Tpoliec YIIKO/KEHHs KIITHH Ta 3aIairo-
BaJBHOTO TIporecy ((popMyBaHHS MeETaOOIIIHOTO
cuHapoMmy). OnHak, y mepuoi eKcrepuMeHTaIbHOT
rpymu (crapi mrypH) e HoKasHUK OyB MEHIIMH Ha
OIIMHMIII B CEPEAHHOMY 3HAYCHHI, HDX y Ipyroi
EKCIIEPUMEHTANILHOI TPpyNnu — MOJIOJI ILIypH, aie
pi3ko 30UIBIIEHUH BiTHOCHO KOHTPOIBHUX IPYTI, 10
MiATBEP/KYIOTbCS  TIOKa3HUKaMH IOTO  HEHWpO-
MejiaTopa B MaTOJIOTIYHOMY CTaHI 3 METaOOIIIHIM
CHHIIPOMOM y MOJIOJIMX Ta CTapHX IIypiB, aje, 10
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Puc. 2. TIpoueHTHi 3MiHW BMICTY HenpoMeauaTtopHuX
amiHOKUCHOT i GiNkiB y CNMHHOMY MO3Ky CTapux LypiB
BiAHOCHO KOHTPOMbHOI rpynu. MNpumiTku: *** — BiporigHicTb
pesynbTaTty MOPIBHAHO 3 KOHTPONeM Mpwu piBHI AOCTOBIp-
HocTi p<0,001; 1 —iNOS; 2 — S 100; 3 — HITPOTMPO3WH; 4
— rnyTaTioHpeaykTasa.

Jpyruit HefipomeniaTop, SKAH MU JOCIHITHITH
— 1e rayratioHpenykraza (GR), mo e HaiOuUTBII
BaXXJIMBUM KIITHHHUM aHTHOKCHIAHTOM Ta Bifirpae
Ba)XXJIUBY POJIb Y 3aXMCTI KIITHHU BiJl OKCHIATHBHO-
ro CTpecy CIPUYMHEHOr0 AaKTUBHUMH (QopMamu
KHCHIO. BCTaHOBJIEHO, 10 Ha MOYATKOBMH crajmil
rinokcii B TKaHWHAX IMypiB 3HHXKYETHCS BMICT TIIy-
TaTiOHy Ta IiIBUILYETHCS aKTHBHICTH INIyTaTiOHpe-
OyKTa3d, a B araHalbHIHA CTajii BMICT TIyTaTioHy
MiIBUIYEThCS, a AKTHUBHICTH TIyTaTIOHPEIYKTa3d
magae. Yci i MpoIecH TOKa3oBO OyiH MiATBep-
JUKEHI B HAIIOMY JOCIHiIPKEHHI NMOKa3HHKAMHU TITy-
TaTiIOHpEAYKTa3u — y KOHTPOJIbHOI Tpymu — 7,525
HI/MJI; y TIepIIol eKCIepUMEHTaIbHOI rpymH (cTapi
mypu) — 6,402 Hr/mi; a B Jpyroi eKCepuMeHTalb-
HOi rpyn# (MoJoai mypi) — 1,948 Hr/mi.

To06T0, y npyroi eKkCepuMeHTaNbHOI TPyNu —
MOJIOZI IIypH, TIOKa3HMKU TJIyTaTIOHpEIyKTa3u
PI3KO Majany, 110 CBITYMIO MPO IMiIBUIICHHS TIIy-
TaTiOHy, IO BiZOYBA€ThCSA B araHajabHOI CcTamii
TIMTOKCHYHUX SIBUIL, aJie B MEPIIO] eKCTIEPUMEHTAIb-
HOI TpymH (cTapi IIypH) MOKAa3HHUK TITyTATIOHPEIYK-
Ta3W HAaBIIAKM PI3KO IJBUIIMBCS, L0 XapaKTEPHO
JUISL TTIOYaTKOBOI cTafii rimokcii. OTxe, MU MOXKEMO
3pOOHTH BHCHOBOK, III0 B MOJIOAWX IIypiB MpolecH
FIMOKCHYHUX SIBUI OyJNM HaWTipIIMMH, 10 HAMH
IHTEPIIPETYBAJIOCH SIK aKTHBHICTh peakilii Ha mera-
OoJIiYHOMY DiBHI, @ B CTapHMX LIypiB, JIOTIYHO, aK-
THUBHICTh METa0OJIIYHUX MpPOLECiB Ha (OHI OLIbII
BUPXXCHOTO METa0OIIYHOrO CHHIPOMY OYB pi3KO
3HW)KEHHH, TOMY MU 1 CIIOCTepiraiy BHIIe3a3HAYCHI
pesynpTatu (puc. 3). Y poboti Oymo IOCTiIKEHO
iNOS — innymibensHy cHHTa3y OKCHIY a30Ta, sika
TEX € MMOKa3HUKOM CTYIEHIO IaTOJIOTIYHOTO CTaHy B
HEeWpOHax CIIMHHOTO MO3KY Iicist ¢opMyBaHHS Me-
TabOJIIYHOTO CHHAPOMY.

Y KOHTPOJBHOI Ipynu LeH NMOKa3HUK OyB —
0,278 Hr/mi; y mepmoi eKCIepHUMEHTAIBHOI TPynn
(crapi mypu) — 7,243 Hr/mim; y Apyroi ekcrepu-
MEHTaJbHOI Tpynu (Mojoxdi mypu) — 9,902 Hr/mi.
YV 6inpmn maTosorigyHOMY cTaHi okcun azory (iNOS)
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30UTBITYETHCS, IO ¥ OYJI0 MATBEPIKEHO B HAIIOMY
JIOCITIKeHHI, 0COOJIMBO, Y IPYTroi eKCIIEPUMEHTab-
HOI TPy — MOJIOAI IIypH, Y SIKOT IIeld TOKa3HUK
OyB HaiiOinpII BUpaXCHHH, Ta 3MEHIICHHS IHOTO
MOKa3HUKA B MEPIIOi EKCIIEPUMEHTAIBHOI TPyNu —
CTapi OIypH, TOPIBHIOIOYHM 3 MK IBOMa CKCIICPH-
MEHTaJIbHUMH Tpynamu. [Ipote B 000X rpymax mi
MOKa3HUKH Oynu B 7 Ta 9 pasziB OLIbLI, HIK y KOH-
TPOJILHUX TPyHax.

crapi
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Pwuc. 3. MpoueHTHi 3MiHM BMICTY HeripoMeanaTopHUX
aMiHOKMCIIOT | BInKiB y CMMHHOMY MO3Ky MONOAMUX i CTapux
LypiB BiGHOCHO KOHTponbHKX rpyn. 1 — iNOS; 2 — S 100;
3 — HITPOTUPO3WH; 4 — rnyTaTioHpeayKTasa.

Hacrymuuii Meniatop, SsKMil MM JOCIIANIN, L€
S-100, 3B’s3yroumii OiIOK, sikMi Oepe y4acTb y mpo-
necax audepeHmianii Ta pocTy KIITHH, M’ SI30BHX
BOJIOKOH Ta peryJssinii 3amporpaMoBaHoi rubeni
KiIiTHH. ToMy B pe3yibTaTi HAIIOTO OCIIKCHHS
MU CIIOCTEpirajii: y KOHTPOJBHIN TPYIIi TOKa3HUK S-
100 6yB — 0,257 =r/mi; y mepmoi eKCIepuMeH-
TaNBHOI TPy — CTapi IIypH, BiH IiJBUIILYBaBCS 1O
3,351 Hr/mi; a B Ipyroi eKCIepUMEHTAIBHOI TPyIH
Ilel MOKa3HUK 3MEHIIYBAaBCs, MOPIBHIHO 3 IIEPILIOI0
EKCIICPUMEHTAIBHO Tpymnow 10 2,990 ur/mi;, Ta
OyB mizBUILEHUH B 000X €KCIIEPUMEHTAIbHUX T'PY-
nax, sIK MOPIBHATH 3 KOHTPOJILHUMH Tpynamu. Bu-
COKHUil piBeHb SKOTO CBIIYMB PO 30UIBIICHHS IIPO-
[ECiB POCTY KIITHH, MO IiJ 4Yac MeTaboJiuHOro
CHHIIPOMY CBIIYHTH NPO OLTBII BHUPAKCHHU IATO-
JIOTIYHUH CTaH Ha KIIITHHHOMY PiBHI.

MMincymox

OTxe, y HAIIOMY JOCIIHKEHHI 32 TOTIOMOTOIO
IMYHO(DITIOOPECIIEHTHOTO METOAY OyJI0 TpoaHalli3o-
BaHO MMOKa3HUKHN HEHpOMeniaToOPiB KIITHH CIIMHHOTO
MO3KY — HITPOTHPO3HH, TIIyTaTtioHpeaykTasza, iNOS
— iggynumOensHa cWHTa3a okcumy aszora i S-100.
VYci pesynbraTH IMX XIMIYHUX PEYOBUH JIOKa30BO
MATBEPAWIN Ti MPOLECH, SKI MU HPOCTEHKHIIH iCIIs
MIPOBEJCHHS €KCIIEPUMEHTY Ha MaKpOCKOIIIYHOMY Ta
MIKpPOCKOIIIYHOMY piBHI, 110 BiJOyBalOThCS B CIIMH-
HOMY MO3KY micisi (OpMyBaHHS MeETa0ONIYHOTO
cunapomy. ToOrto, Ha ¢(OHI aKTHBHOCTI MeTa-
OONIYHMX TPOIECIB Yy MOJIOAWX IIypiB MH CIO-
cTepirainy 30iNbIICHHS TOKa3HWKa HHUTPOTHPO3HHY
Ta 1HAYIOETHHOI CHHTAa3! OKCHIY a30Ta, sIK O3HaKa
maToyorigHoro crany. [Ipore Ha (oHI iHTEeHCHBHOI
AaKTUBHOCTI TporeciB MeTabomni3My, AKi OUIbII BH-
pakeHi B MOJIOJUX IIypiB, MOKAa3HUKH TIIyTaTiOHPE-
JIYKTa3d Pi3KO 3MEHIIMINCS, MOPIBHIOIOYU 3 KOH-
TPOJILHOIO TPYIOI0, L0 CBIYWIIO PO HPOLECH
TIMOKCUYHUX SIBUILI, SIKi OyJM HAWTIpIIMMHU B MOJIO-
JUX LIypiB, a HAMHU IHTEPIPETYBAIMCS SIK AKTHB-
HiCTh peakuii Ha MeTabomiyHoMmy piBHI. [TokazHuk
S-100, 3B’s3yrounii OiIOK, KK Oepe y4acTh y mpo-
mecax poCTy KINTHH, OyB 30UIbIICHHIN OPIBHIHO 3
KOHTPOJILHOIO TPYIIOIO, IO TTOSICHIOBAJIOCS HAMH SIK
OUTBII BUpaXCHUH MATOJIOTIYHUN CTaH 32 YMOB Me-
TabOJIIYHOTO CHHAPOMY Ha KIITHHHOMY PiBHI.

IepcnexkTuBH  NOJAJBIIMX  JAOCJHIIKEHb.
[InaHyeThCs TOCHITUTH KOPEIATHBHI 3B SI3KU PiI3HUX
MeniatopiB BIUIMBY. JlOCHITUTH peakiilo TepH-
(epiiiHoi HEpPBOBOI CHCTEMHU 3 META0OIYHHM CHH-
JPOMOM Ta 3iCTaBUTH 31 3MiHAMH HEWPOME1aTOpiB.

Indopmanis npo koHaikT iHTEpeciB

[MotentitHnx ab0 ABHUX KOHQIIKTIB IHTEPECIB,
IO MOB’S3aHi 3 IMM PYKONHCOM, HAa MOMEHT
myOikarii He iCHye Ta He epen0avaeThes.

dxepena piHaHCYBaHHA

PoGora BUKOHaHA B paMKaxX HayKOBO-ZOCIIiIHO]
Temn «MexaHi3MH ~ KOMIICHCATOPHO-aJallTHBHAX
peaxmii meHTpanpHOI 1 TepudepudHoi HEPBOBOI
CHCTEMH B HOPMAJIbHUX 1 3MIHEHUX yMOBax» (HOMep
nepxkaBHoOi peectparii 0119U100957).
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thione reductase and glutathione peroxidase of cae-

Poauncbkmuii O. I'., Cene3nboBa O.1. Heiipocneungiyni 0inku B oliHLUi CTaHy TKAHMHM CIIMHHOIO
MO3KY 32 YMOB MeTa00JIi4HOr0 CHHAPOMY.

PE®EPAT. AkTyaabHicTh. Pe3ynpraTé mpoBeeHUX AOCIHIIKEHb Al 3MOTY BHSIBUTH 3arajibHi 3aKO-
HOMIPHOCTI 3MiH, 5Ki BiIOYBAIOThCS Mics GOpMyBaHHS METaOOIIYHOTO CHHAPOMY B HEPBOBOI TKAaHWHI CITHHHO-
ro MO3KY B MOJIOZIMX Ta CTapUX IIypiB, IO CYNPOBOKYETHCSI HACAMIIEPE/1 ATOJIOTTYHUM CTaHOM, 32 YMOB SIKO-
ro Ha KJITHHHOMY piBHI OyJIM OKa30BO MiJTBEp/UKEHI 3MiHaMH B ITOKa3HUKaX Helpomeniatopis. MeTorw podo-
TH OyJIO MpOAHAI3yBaTH 3a JOMOMOTOK IMYHO(MDIIOOPECIIEHTHOTO METOy MOKA3HUKH HEHPOMEIiaTOpiB CIIMH-
HOTO MO3KY — HITPOTHPO3UH, IIIyTaTtionpeaykrasza, iNOS — ingynidensHa cuHTaza okcuay aszora i S-100. Pe-
3yJAbTATH. Y Ci NOKa3HUKU [IUX XIMIYHUX PEYOBUH MOKAa3aH, sIKi 3MiHH BiJIOYyBalOTHCS B CIHHHOMY MO3KY HiCIIs
dbopmyBaHHs MeTaboiuHOro cuHApoMy. Ha (hOoHI aKTHMBHOCTI METaOONIYHKUX MPOIECIB Y MOJIOAUX IIYPIB MH
CrocTepiraiy 301TbIICHHS TOKa3HUKIB HUTPOTUPO3UHY Ta iHAYIIOETpHOT CHHTA3H OKCUIY a30Ta, K O3HAaKa Ia-
TonorigHoro crany. OmHaK, 32 YMOB IHTEHCHBHOI aKTHBHOCTI IPOIECIB MeTabOMi3My, sIKi OLTBII BHpaxXeHi B
MOJIOJMX LIypiB, MOKA3HHKHU TJIyTaTIOHPEAYKTa3H Pi3KO 3MEHINYBAIKCS, MOPIBHIOKOYH 3 KOHTPOJIBHOIO IPYIIOH.
BucaoBku. OTxe, y HaIIOMY JOCHIIPKEHHI 32 JIOTIOMOT0I0 IMYHO(ITIOOPECIIEHTHOTO METOAY OyJIo IpOoaHalli3o-
BaHO TOKA3HWUKH HEHpOMEIiaTOpiB KIITHH COMHHOTO MO3KYy — HITPOTHPO3HWH, TIyTaTioHpenaykrasa, iNOS —
iHAyuOenbHa chHTa3a okcuay azota i S-100. ToOTo, mix Yac aKTHBHOCTI META0ONIYHUX IPOILECIB Y MOJIOAUX
HIypiB MU CHIOCTEpirany 30UIbIIEHHS TTOKa3HUKIB HUTPOTUPO3MHY Ta IHAYLIOEIbHOT CHHTa3M OKCHAY a30Ta, SK
O3HaKa MaToJIOTiYHKUK cTaHy. Y Toil yac Ha (OHI IHTEHCUBHOI aKTMBHOCTI IPOLECIB MeTaboMi3My, sIKi OLIbII
BUPAXEHI B MOJIOZMX IIypPiB, OKAa3HUKU TIIyTATIOHPEIYKTa3u Pi3KO 3MEHILYBAJIMCS, TIOPIBHIOIOYU 3 KOHTPOJIb-
Hoto rpymoto. Leit npouec € CBiIYEHHSIM TiINOKCHMYHMX SIBUL, SIKi Oy/iM HalriplIMMU B MOJIOJMX IIYypiB, IO
HaMH IHTEPIIPETYBAJIOCh SIK aKTUBHICTh peakiii Ha MeraboiuHOMY piBHI, a S-100, 3B’s3yrounii OiJIOK, sKuil Oe-
pe y4acTh y mporecax pocTy KITHH, OyB 30UIbIIIEHIUA, TOPIBHIOIOYX 3 KOHTPOJIBHOIO TPYIIOI0, 10 OYyJI0 MOsSCHE-
HO HAMH 5K ORI BUPAXCHUH MTATOJIOTIYHUH CTaH 32 YMOB METa0OIIYHOTO CHHIPOMY Ha KIIITHHHOMY PiBHI.

KarouoBi cioBa: meraOoniyHHN CHHIPOM, CIIMHHUKA MO30K, HEHpPOH, IMyHO(IIIOOPECICHTHHHA aHai3,
HelpoMeiaTopu.
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Tiulienieva O.A. , Davydenko 1.S. , Tiulienieva V.O. > Morphometric and histochemical evaluation of
leiomyocytes in the projection of the utero-placental area in iron-deficiency anemia of pregnancy.

Institution of higher education Bukovinian State Medical University, Chernivtsi, Ukraine.

ABSTRACT. Background. With iron-deficiency anemia of pregnancy (IDA), the uteroplacental area (UPA) morphological-
ly shows signs of gestational immaturity, there are prerequisites for a violation of hemodynamics in its projection and myom-
etrial tone. Objective: to evaluate the morpho-functional state of leiomyocytes in the projection of UPA at IDA by establish-
ing the quantitative characteristics of free radical damage. Methods. 74 biopsies of the myometrium in the UPA projection
were studied during physiological pregnancy and gestation on the background of I, Il and 111 degrees of IDA. By histochemi-
cal methods using the reaction with the chromotrope water-blue according to N.Z.Slinchenko, bromophenol blue for "acidic"
and "basic" proteins according to Mikel Calvo and the ninhydrin-Schiff reaction for free amino groups of proteins according
to A.Yasuma and T.Ichikava, in combination with computer microspectrophotometry and microdensitometry, quantitative
parameters of free radical damage to leiomyocytes were established. Results. A significant increase in signs of free-radical
damage to proteins was noted with IDA. The values of the studied parameters increased according to the degree of anemia
and agreed with each other in the context of the interpretation of the phenomenon: specific volume of leiomyocytes in the
state of chromotropophilia (P<0.001), indicators of oxidative modification of proteins (P<0.001) and limited proteolysis in
the cytoplasm of muscle cells (P<0.001) significantly exceeded the indicators of the physiological gestation group. Conclu-
sions. 1. In cases of pregnancy with iron deficiency anemia, the degree of intensification of the processes of oxidative modi-
fication of proteins and limited proteolysis in the cytoplasm of leiomyocytes in the projection of the uteroplacental area corre-
lates with the degree of severity of anemia. 2. Depending on the degree iron-deficiency anemia significantly affects the mor-
pho-functional state of leiomyocytes in the projection of the utero-placental area creating prerequisites for the development of
myometrial tone pathology, its contractile dysfunction and loss of myometrial control on the intensity of blood flow in the
placental bed of the uterus.

Key words: utero-placental area, leiomyocytes, chromotropophilia, protein oxidative modification, limited proteolysis, iron
deficiency anemia of pregnancy.
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Beryn NpoeKIii 3 pi3HOI0 IHTEHCHBHICTIO BiAOyBarOTHCS
MartkoBo-mnaneHrapaa ginsaka (MIIJ]) a6o MIPOIECH aHTIOTeHe3y Ta BacCKYyJIOT€HE3y, sIKi 3a0e3-
IUTAllEHTapHe JIOKe (OPMYETHCS B MICII HPUKPII- MeYyloTh MOCTiifHE OHOBJICHHS KaNUIIPHOTO pycia i
JIEHHS TUTITHOTO SIAIISL IO CTIHKM MAaTKH i € ocepes- no0y/IOBY HOBUX CYAMH MAaTKOBO-IIIAIICHTAPHOTO

KOM TeCTaliiiHO 3MIHEHOTO CHIOMETPIi0. YTIPOIOBK KOHTYpY KpoBo0oOiry [1].
BChOTO Tepioay BaritHocTi y MITJ] Ta Miomerpii B 1i SamizonedinurHa aneMis BaritHux (31AB) —
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OJIHA 3 HaWaKTyaJbHIIINAX MPOOJIEM Cy4acHOTO aKy-
mepceTBa. Y TOMEPeIHiX AOCTIDKEHHIX HAMHA BCTa-
HOBJICHO, 1110 TipH rectamii Ha ¢oni 3[AB, 3anexHo
BiJl CTYIEHS 3al1i301e(ilNTy, MaTKOBO-TUIAIICHTApHA
IUITHKa MOP(QOJIOTIYHO Mae O3HAKW TecTaliifHOi
He3piocTi [2]; BUABICHO 3pOCTaHHS IMyHOEKCIIpecil
BiMeHTHHY Ta (aktopy von Willebrand sk mapkepis
MOCWJICHHSI aHTIOreHe3y, BAacKYJIOIeHEe3y, IHTCHCH-
¢ikamii engortenmianbHOl AMCOYHKIIT 1 mporeciB
TPOMOOYTBOPEHHSI Yy PI3HUX THUIAX KPOBOHOCHHX
CYAMH y INpOEKIii IIaneHTapHOoro JIoXKa MaTKu [2,
3]

Tonyc MioMeTpifo 6araTo B 40My BU3HAYAETHCA
CTPYKTYPHO-(DYHKITIOHATEHUMHI 0COOIIMBOCTSIMH
OKpEeMHX HOTO BOJIOKOH, a CKOPOTJIHBA aKTHBHICTh
MIOLIUTIB CYNPOBOMKYETHCSI CYTTEBHUMH 3MiHAMHU
psily CHEKTPOCKOIIYHUX XapaKTepUCTHK. B mesknx
BUTIAIKaX 3MIHM PO3MIpiB MIOLUTIB, OLIHEHi i3 BH-
KOPHUCTaHHSIM KOPEJSIIHHOI CIIEKTPOCKOIIii, Kope-
JIFOIOTH 13 JIaHUMU JIOCITIPKEHb CKOPOTIMBOI aKTHB-
HOCTI, OIep)KaHUMH 1HIIMMU Metonamu. [Ipore mpu
MaTeMaTHYHOMY iX aHai3l Ta iHTepmpeTarii Kope-
JorpaM BHHHKAa€ HU3Ka NMUTaHb, TOB’S3aHUX i3 BU-
COKOI0 TETEpOTCHHICTIO KIITHHHOI MOMyJAMii 3a
po3MipamMu Ta HETPHUBIAJHHOIO TEOMETPIEI0 MiOIHTIB
(eminc, monBiHUHM KoHYC abo Oumpm ckimagHa Qop-
Ma) [4, 5].

3 ormsamy Ha BUKJIA[CHE, BUBYCHHS TiCTOXIMid-
HHUX XapaKTEePUCTUK JICHOMIOIHUTIB 37aTHE DPO3ILIH-
PHUTH YSIBJICHHS 100 TXHBbOT QYHKIIHHOT CIPOMOXK-
HOCTI Ta 3’sCyBaTH MOXJIMBI MOPQOJIOTiuHI mepe-
YMOBH JJIsl PO3BUTKY CKOPOTIMBOI AucyHKii Mio-
METPIIO TIpH 3ai1i30AeiUTHIN aHEMIi BariTHUX.

Mera  JOCHIKCHHS:  OWIHUTH  Mopdo-
(GyHKUIHUI cTaH NeHoOMIONUTIB y MpoeKii MaTko-
BO-TUTALICHTAPHOI AUISHKH TIPH  3ali3oneiluTHIH
aHeMii BariTHUX MUITXOM BCTAHOBJICHHS KiJTbKiCHHX
XapaKTEePUCTUK BUIBHOPAAWKAIGHOTO YIIKOKEHHS
M’SI30BHX KIIITHH.

Marepiaau Ta meToau

Mopdomnoriuni AOCTiKEHHS MPOBOIMIN B Tie-
piox 2016-2021 pp. Ha kadenpi narojoriyHoi aHa-
ToMii ByKOBHHCBKOTO Jep:kKaBHOTO MEIUYHOTO YHi-
Bepcutery (YepniBui, Ykpaina) Ha Oiomarepiaii,
OTPHMAHOMY IIiJ Yac Omepariii KecapeBoro po3THHY
Ha TifcTaBi iHGpOpPMOBaHOI TOOPOBLTBHOI 3roAM Ba-
ritTHOT Ha 3a0ip mocmimy Ta MIIA. docmimkeHHs
BUKOHAHO 3 notpuMaHHsM KoneeHtii Pamu €sporn
PO OXOPOHY XPEeOETHUX TBApWH, SIKi BHKOPHCTOBY-
I0Th y €KCHEPHMEHTaX Ta IHIIMX HAYKOBHX MIJISIX
(Bim 18.03.1986 p.) «IIpaBun eTHYHWUX NPUHIHUIIIB
MPOBEICHHS] HAYKOBHX MEIUYHMX JOCIIJUKEHb 32
YUYacTIO JIIOJMHW», 3aTBEPIDKEHHX [ eJIbCIHCHKOIO
neknaparmieto (1964 — 2013 pp.), ICH GCP (1996
p.), BimmoBigHo no Hupektusu €EC Ne 609 (Bixg
24.11.1986 p.), Haka3iB MO3 Vkpaiau Ne 690 Bix
23.09.2009 p., Ne 944 Bix 14.12.2009 p., Ne 616 Bin
03.08.2012 p.

Kpurepiem crynens Ttsokkocti 3JJAB 3a wma-
TepiaJlaMi MeJUYHOI JTOKyMeHTalii Oyja KOHIEH-
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Tpamisi TeMOmIOOiHy B KpoOBi BaritHoi: | cTymiHb
3JIAB BiamoBigaB 3HWKCHHIO KOHIIEHTpAIii Te-
morno6iny 1o 100-91 r/m, II crymias — 90-71 r/x, 111
CTymiHb — HmK4e 71 1/1. ¥V BCIX CHOCTEpEeKeHHSIX
a"emis Oyna rimoxpomHoro. [ochimkeno 74 Giomnra-
TH Miomerpito y mpoekmii MIIJ cmocrepexeHsb
¢izionoriynoi BaritHocTi Ta recrauii Ha Goni 3JJAB
I, II ta III cryneniB tsxkocti. Tepmin nosoriB 37-
40 tmxHIB. KijbKicTh cOCTEpeXeHb Y KOHKPETHUX
rpymnax JOCHi/pKeHHs HaJaHa y tabuumi 1.

Marepian  ¢ikcyBamm  y  10%  BomHOMY
HeWTpanbHOMY po3unHi (opmaniny 24-48 roaww,
MIPOBOJIMIIA €TAHOJIOBY NETiNApaTallifo Ta 3aJMBKy B
mapadiH 3a CTaHZapTHOIO mporexyporo. Ha cepiii-
HUX TICTOJIOTIYHHX 3pi3aX TOBIIMHOIO 5 MKM BHKO-
HyBaJll ricToxiMiuHi METOIUKH. 1) 3a
H.3.CairueHKO 3 XpOMOTPOIIOM BOAHUM OJAKUTHUM
UL OUIHKKA XpoMoTporodimii yefioMionuTiB; 2) 3
OpoM(}EHOIOBUM CHHIM Ha «KHCII» Ta «OCHOBHI»
6inku 3a Mikel Calvo mis Bi3zyamizamii OKHCHIOBa-
npHOT Moaubikanii OinkiB; 2) 3a A.Yasuma Ta
T.Ichikava HiHriZpHHOBO-IIN(OBCHKY peakiilo Ha
BUIBHI aMiHOTPYIU OUIKIB JUIS OLIHKK CTYNEHs 00-
MEXEHOTO MPOTEOIi3Y.

Y  cepenoBuili KOMIT'FOTEPHOI  MpPOTpamMH
ImageJ (1.48, W. Rasband, National Institutes of
Health, USA, 2015) y cucremi OLHKH KOJIbOPY
RGB Ha mudpoBuX KOMisXx 300paXeHb BH3HAYAIN
koedimieaT R/B 3a amropurmom [6]. Koedimient
R/B, sk mOKa3HUK CITIBBiIHOIIEHHS MK aMiHO- Ta
KapOOKCHJIbHUMH TpylnaMH B OIKax KOHKPETHOI
JIOKauizalii, 0yB Mipol0 OKHCHIOBaJbHOI Moau(ika-
il Oinka. KiTbKiCHOIO MipOI0 OOMEKEHOI'0 MPOTEO-
N3y CHyXXWja BeIMYMHA ONTHUYHOI TYCTHHH, SIKY
BUMIPIOBAJIM Y BiIHOCHUX OIMHUIIIX (B.OJ.OMT. T'y-
CTHHH) Ha IUQPPOBUX KOIMISIX MOHOXPOMHOTO 300-
PaKCHHS IUIIXOM KOMII FOTEPHOI MIiKPOJICHCHUTO-
MeTpii.

Jlist KOXKHOTO TOKa3HMKAa OOpaxoBYBallk ce-
penHio apudMETHYHY Ta 11 MOXUOKY, pO30IKHOCTI y
CepelHIX TEHICHIIAX IePEeBIpsIN 3a TOTIOMOTOI0
HemapHoro kpurtepiro CThIOJEHTA MICHs MEePeBipKU
BUOIPKM Ha HOPMAJIBHICTh PO3IMOALLY 32 KpUTEepieM
Shapiro-Wilk. Jlns ctaTucTHYHOT OIHKK BipOTigHO-
CTi po30iXHOCTEH OyB 3acTOCOBaHMH OAHO(MAKTOP-
HUM IUCIEePCIHMN aHali3 Ta METOJ MHOXXHUHHHX
mopiBHAHB cepenHix HpiomeHa-Keinca, ockinbku
CTYIICHI aHeMii 3 IMO3UIIil CTATUCTHUKU € TpafamisiMu
(akropa. OCHOBHI CTaTHCTHYHI XapaKTCPUCTHUKH,
HaBEJICHI B OIUCI pe3yNbTATiB MOCTIKCHHS, BKIIO-
YaroTh: KUTBKICTh CIIOCTEPEKEHb (N), CepPeIHIO apH-
¢mernuny (M), craHmapTHy MTOXHOKY CepeaHbOT
BenmuuHM (M), piBEHb CTATHCTHUYHOI 3HAYYIIOCTI
(p)- CratucTiuHi po3paxyHKH BUKOHYBAJIH Y cepe-
JIOBHIII JTIIEH31HHOI KOmii KOMIT I0TepHOI porpaMu
Paleontological Statistics (PAST) v4.05. (Hammer
@. PAST: Paleontological Statistics, Version 4.05.
2021) [7].

PesysbTaTH Ta iX 00roBopeHHs

B ricronoriynux mnpenapaTtax M’s30BYy TKaHHHY
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3a3BUYall OIIHIOIOTh, BUKOPUCTOBYIOYH Ti K METOIH
(dapOyBaHHs, sSK 1 Ui Bi3yamizamii KOMIIOHEHTIB
CIIOJTyYHOT TKAaHWHH — JIBO- i TPUKOJIPHI METOIUKH,
IpH SKAX KOHTPACTHO 3a0apBIOIOTHCS KOJATCHOBI
BOJIOKHA Ta M’s130Bi enemenTH [8]. Hampuxman, npu
BUKOpPHCTaHHI MeTOIHMKH 3a Celbe Ul BHUSABIICHHS
3MiH MIOLUTIB, CYyTh AMCTPO(IYHMX 3MIiH 3aKIIOYa-
€THCS B MOSIBI y IUTOIIIa3Mi pykcHHO(IBHOTO CY0-
CTpary: 3MiHM BUHUKAIOTh CIIOYaTKy MMoOiu3y sijapa,
a Jail TOIIUPIOIOTBCA Ha OUIBLIY YacTUHY
M’S30BOTO BOJIOKHA, B PE3yJIbTaTi 4YOTr0 BOHO IEpeT-
BOPIOETHCSL Ha OJHOPIAHY Pi3KO (DYKCHHOQLIBHY
Macy. @ykcuHO(Iis 3racae Ipu PO3BUTKY HEKPOOi-
OTHYHHX 3MiH MiOIIUTIB.

YV npomy mociipkeHHI 1yt ineHTudikamii ¢io-
pHHY, BOJOKHHCTOI'O KOMIIOHEHTa CTPOMH Ta JieHo-
MIOITUTIB BUKOPUCTAHO MeTOAMKy 3a H.3.CrindeHko
3 XpOMOTPOIIOM BOJHHUM OJaKUTHUM TIiCIIS TPOTpa-
BKH (ochopHO-BOIBGPAMOBOIO KUCIOTOI0. OTOXK,
aHaJi3 CTaHy M S30BUX KIITHH 3IIHCHEHO Ha MijcC-
TaBl OLIHKHM IX XpOMOTpOMOQiIii K MipH anbrepa-
1ii, 3MiHM BJACTHBOCTEH BHYTPIIIHBOKIITHHHOTO
OinKka BHACHIJOK iHTeHCH]iKalil BiTbHOPaIUKAIb-
HUX MPOLIECIB B YMOBaX 3aii304edinury.

[MTokazHukK MOPPOMETPUYHOI Ta TICTOXIMIUHOT
OIiHKYA MOP(}O-PYHKIIHHOTO CcTaHy JICHOMIONUTIB Y
MPOEKIIil MAaTKOBO-TUIAIIGHTAPHOI JUISTHKH HOJaHi Y
Tabumi 1.

Ta6mums 1

Mopdomerprudra Ta ricToximMidHa oiHKa MOP(O-PYHKIIITHOTO CTaHy JISHOMIOIUTIB y POEKI[ii MaTKOBO-
TUIANCHTAPHOT TUITHKY TIPH 3ai1i301eQiluTHIM aHeMil BariTHux (M+m)

OCHOBHI Tpynu

[Toka3HUK / OMHUII BUMIPIOBaHHS <I?131f)nor1an 3HAB I ct 3AAB II ct 30AB III ct
BaritHicTh (n=20) (n=20) (n=18) (n=16)

ITutoMuii 06’ €M JIEHOMIOIUTIB 26.440.22 32,5+0,22
y cTaHi XxpoMo-Tporodinii npu ricro- 0.840.22 17,5+0,21 P¢;=O 601 P$<0,001
XIMIYHOMY 3a0apBJICHHI 3a T P$p=0,011 PI=0 ’0 06 P1<0,001
H.3.Cninuenko (%) ’ P11=0,003
Koediuient R/B npu ricro-xiMidHOMY 1.26£0.012 1,360,014
3a0apBJICHHI Ha «KUCI» Ta «OCHOBHI» 1.0340.012 1,22+0,013 f’ <0 E)Ol P$<0,001
OinKH ’ ’ P$h=0,018 PI=0 ’00 s P1<0,001
3a Mikel Calvo ’ PI1=0,001
BinpHi aMiHOTpyTIH O1TTKIB TIPH TiCTO- 0193400012 0,199+0,0014 0’%31)%0’0000112
xiMigHOMY 3abapBieHHI 3a A.Yasuma 0,146+0,0014 ’P =0 61 s P$<0,001 PI<0 ’001
ta T.Ichikava (B.o.onT.rycTuHm) ’ PI=0,014 PII=6 001

[Mpumitka. Po301KHOCTI MK rpynamu JOCHTIDKEHHsT 00paxoBaHi 32 METOJAOM MHOKHHHUX IOPIBHSHB CepelHIX
Hbromena-Keiinca. Py — BenuumHa BiporigHocTi BiMIH y MOpiBHHHI 3 i3ionoriuHoro BariTHicTio, PI — i3

3AB I crt., PII —i3 3JIAB Il ct.

Hapn3BuyaliHO LiKaBUM BUSABUBCS IMIAXIJ 110
OIIHKKA MOP(O-PYHKIIHHOTO CTaHy JICHOMIOIUTIB B
acnekti 3/JAB nmisxom crHiBCTaBICHHS pPe3yiIbTaTiB
BU3HAYCHHS MMATOMOTO 00’€My JICHOMIOITUTIB B CTa-
Hi XpOMOTporodinii MpHu TiCTOXIMIYHOMY 3abapB-
nerHi 3a H.3.CiHYeHKO 3 MOKa3HWKAMH BiTbHOpa-
JIMKaJbHOTO YIIKO/DKEHHS M SI30BHX KIITHH — KOe-
¢iienty R/B npu rictoxiMiuHOMY 3abapBiieHHI Ha
«KHCIi» Ta «ocHOBHI» Ounku 3a Mikel Calvo ta on-
THUYHOI I'YCTUHHM 3a0apBJICHHS! HAa BUIbHI aMiHOTPYIIH
6i1KiB 3a A.Yasuma Ta T.Ichikava.

[pu cnoiBcraBiieHHi 3 MOKa3HUKaMu (iziosori-
yHO{ recrauii y rpynax crnocrepexxess i3 3J{AB Biz-
Midu€HEe CYTTEBE HAPOCTaHHS BIJICOTKY HHTOMOTO
00’emy JefioMiOIMTIB B cTaHi XpoMoTponodinii
(P$<0,001), xoediuienty R/B (P$p<0,001) ta 3Ha-
YeHb OINTHYHOI TyCTHMHM 3a0apBJieHHS Ha BiJbHI
amMiHorpymu OUIKIB B  IMTOIDIa3Mi  MIOIHUTIB
(P$<0,001).

TumnoBwiA BUTIIS JISHOMIOIUTIB Y CTaHi XpOMO-
Tponodinii y mpoekmii IIaleHTapHoTO JI0Ka MaTKH

npu (diziosoriuniii BaritHocTi Ta recrauii npu 3JJAB
HPOLTIOCTPOBAHO 32 JIONIOMOTO0 PUCYHKY 1.

B ocHOBHHMX Tpymax — BHINaaKax BariTHOCTI
mpu 3/IAB 3HaueHHS MOCHiIKyBaHHUX IMapaMeTpiB
30LTBITYBaJMCS BIATIOBIIHO JO CTYIIEHS aHeMil Ta
Y3TOKYBaHCS MiK COOO0 B KOHTEKCTi TIIyMadyeH-
HS SBHIIA: TUTOMHU 00’€M IJIeHOMIOLHTIB y CTaHi
xpomorponodinii (Ph<0,001, P1<0,001, P11=0,003),
NOKa3HUKH OKHMCHIOBaJbHOI Moaudikarii OikiB
(P$<0,001, PI<0,001, PII=0,001) Tta oOmexxeHOTO
OpOTEOJi3y y UUTOIUIa3Mi  M’SI30BHX  KJIITHH
(P3<0,001, PI<0,001, PII=0,001) cyrreBO mepeBu-
IyBaJIM OKa3HUKH TPYIH (i3ioJoriqHoi recrarii.

Oco0a1BO NPUMITHUM OyJIO0 pi3Ke 3pOCTaHHS
ITUTOMOTO 00’€My XpOMOTPOIO(DIIEHUX JeHOMiOLH-
tiB ipu 3AB III crynens: y 1,9 pasu nopiBHsHO 31
3JAB I crynens ta maibke y 40 pa3iB mopiBHSHO 3
(i310JI0T1YHOIO BaTiTHICTIO.

300pakeHHs TICTOXIMIYHOTO 3a0apBiEHHS Mi-
OMETpIl0 Y MPOEKI[ii MaTKOBO-TUIAIIEHTAPHOT JiJIsTH-
KM Ha CHIiBBIJHOIICHHS «KHUCIUX» Ta «OCHOBHHX)»
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6inkiB 3a Mikel Calvo Ta BinbHI amiHOrpynu OLIKIB
3a A.Yasuma Ta T.lchikava nipoimtoctpoBani Ha pu-

cyHkax 21 3.

Puc. 1. MiomeTpiit y npoekuii MmaTkoBo-nnaueHTapHoi ginsHk1 y 39 — 40 TWKHIB, NernoMioLMTH y CTaHi xpoMoTponodinii: 1
— (pisionoriyHa BariTHiCTb, 2 — BariTHICTb Npu 3[AB. 3abapBrneHHst XpOMOTPONOM-BOAHMM GrnakuTHumM 3a H.3.CriHyeHko. x100.

Puc. 2. MiomeTpiln B npoekLuii MmaTkoBo-nnaueHTapHoi AinsHkv y 39 — 40 TxHIB: 1 — cnocTepexeHHs gisionoriyHoi recta-
Lii; 2 — cnoctepexeHHs BariTHocTi npy 3[AB. 3abapBneHHs Ha «KuCni» Ta «OCHOBHI» Ginkv 6poMdeHonosunM cuHim 3a Mickel

Calvo. x600.

Huskoro ony0sikoBaHHX THpallb 3 Pi3HOILIAHO-
BOT MAaTOJIOTIT MaTKOBO-IUIAIIGHTAPHOI IeMOIUHAMI-
KM BUSIBIICHI MPSIMi KOPEJSIIAHI 3aJIeKHOCTI MiX
JOTIEPOMETPUYHIMH IIOKa3HUKAMH apTepiajbHOTO
TUCKY y MaTKOBHX apTepisix, nepdy3iiHOro THCKY B
CyAMHAX MIOMETPII0, IHTEHCHBHICTIO KPOBOTOKY B
CyAMHAaX MAaTKOBO-TIJIALICHTAPHOI IUISHKH, 1HTEpBi-
JIO3HOMY IIPOCTOpIi 1 BEIMYWHAMH TOHIYHOI HAIIpy-
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ru miomerpiro [9, 10, 11, 12].

TakuM YMHOM, Y LOMY JOCIHIZPKEHHI ONUCaHi
KUIbKICHUMH TIapaMeTpaMiu iHTeHCU]iKallis mpore-
CiB OKHCHIOBaJIbHOT Moauikallii OIKiB Ta oOMexe-
HOTO MPOTEOJIi3Y, 3MIHH TiCTOXIMIYHHX BIACTHBOC-
Teil OLIKIB LUTOIJIA3MHU JIEHOMIOIHTIB (XpOMOTpO-
no¢inis) y mpoekuii MaTKOBO-TUIAEHTAPHOI JIISTH-
KA SK O3HAKH BUIBHOPAAMKAIBHOTO YIIKOIKEHHS,
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JO3BOJISIIOTH BBXKATH, 110 y MPOCKLIl IIAEHTaPHO-
ro JIOXa MAaTK{ B YMOBax 3ali30/e}iluTy Ta rimok-
cii HasiBHI MOPQOJIOTIUHI IepeyMOBHU JAJIsl PO3BUTKY

JuchYHKIIT MIOMETpito, sSiKa BH3HAYAETHCS CTYIIE-
HEM aHeMil.

Puc. 3. MiomeTpinn y npoekuii maTkoBO-nnavueHTapHoi ginsHkm y 39 — 40 TwxkHiB: 1 — cnocTepexeHHs disionoriyHoi recta-
uii; 2 — cnoctepexeHHs BariTHocTi npu 3[AB. HiHrigpyHoBO-LUMdOBCbKa ricTOXiMiYHA peakuisi Ha BinbHi aMiHorpynu Ginkis 3a

A.Yasuma Ta T.Ichikava. x400.

BucnoBku

1. Y Bumagkax recramii npu 3amizonedinuTHii
aHeMil CTymiHb iHTeHCH(iKamii MPOUECiB OKHUCHIO-
BaJIbHOT MoudiKaIlil OiIKIB Ta 0OMEXEHOTO TPOTE-
0JIi3y B IIUTOIUIA3MI JICHOMIOITUTIB Y MPOCKIIT MaT-
KOBO-IUTALIEHTAPHOI JUISTHKH KOPEJIIOE 31 CTyIeHEeM
TSDKKOCTI aHeMi.

2. 3anexHO BiA CTymeHs, 3amizoiedinuTHa
aHEeMisl CYTTEBO BIUTMBAE Ha MOP(Oo-PyHKIiTHMIA
CTaH  JICHOMIOIMTIB y  MpOEKLii  MaTKOBO-
IUTALICHTApHO! IUISHKH, CTBOPIOIOYH IIE€PEIyMOBH
JUIL PO3BUTKY IIATOJIOTii TOHYCY MioMeTpito, Horo
CKOPOTJIMBOT AUCQYHKIIT 1 BTpaTH MiOMETpiaIbHOTO
KOHTPOJIIO HaJ IHTEHCHBHICTIO KPOBOTOKY Y ILIaIle-
HTapHOMY JIOKI MaTKH.

IMepcrieKTHBH MOJAJIBLIIMX PO3POGOK TOB’sI-

3aHi 3 OLIHKOI0 MOp(O-PYHKIIHHOTO CTaHy JeHoMi-
OIUTIB Y TPOEKIii MaTKOBO-IUIALICHTAPHOI MUISHKA
B acmekTi MopdoreHesy MaTKOBO-IUIAEHTAPHOL
(hopMHU XPOHIYHOT HETOCTATHOCTI MOCHTITY 3aJICHKHO
BiJl CTYIEHS 3a1i30e(PilIUTHOT aHEeMii BariTHHUX.

Indopmanis npo koHQJIIKT iHTepeciB

[ToTeHUiHNX 4M SIBHUX KOHQIIKTIB 1HTEpECIB,
110 MOB’sI3aHi 3 UM PYKOIIMCOM, Ha MOMEHT IyOJIi-
Kallii He iCHy€ Ta He repea0aYaeThCsl.

Jxepena ¢inaHcyBaHHS

JlocimipKeHHsT POBEACHO B paMKax HayKOBO-
JOCIiTHOT TeMH «Y/I0OCKOHAJEHHs IaTOJOTr0aHaTo-
MIYHOi JIarHOCTHKH pi3HUX ()OPM HEJOCTATHOCTI
IlaneHTn»  (HoMmep  jAepkaBHOI  peecTpamii
0119U101347).
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TroueneBa O.A., laBugenko 1.C., Tionenea B.O. Mopdomerpuyna Ta ricroxiMmiyHa oninka jeiiomi-
OLIMTIB y MPoeKUii MATKOBO-IJIALIEHTAPHOI AIAHKY NpH 3aiaizoaediuuTHii aneMil BarirHux.

PE®EPAT. Axryanbnictb. Ilpu 3amizonedinurtHiii anemii BaritHux (31AB) matkoBo-TUTanieHTapHa Ii-
nsaka (MIT/]) MopdomorivHO Mae O3HAKM TeCTaIliifHOI He3PIJIOCTi, HasBHI IMEPEIyMOBH U MOPYIICHHSI TeMO-
JTUHAMIKH B ii MPOEKIii i TOHyCy MiomeTpito. MeTa mochiKeHHs: oIiHATH MOpdo-QYHKIIIHHAH cTaH JIeHoMio-
mutiB y mpoekmii MITJ] npu 3JAB mmsxoMm BCTaHOBJIEHHS KUTBKICHUX XapaKTEPHCTHK BLIEHOPaIWKaIbHOTO
ymkomkeHas. Metoan. locmimkeHo 74 6iontati Miometpiro y mpoekuii MITJ] mpu ¢i3ionoriuHiii BariTHOCTI Ta
rectauii Ha ¢oni 3JJAB I, II Ta Il cryneniB TskkocTi. ['icCTOXIMIYHUMU METOIAMHM 3a JIOTIOMOTOIO peakil 3
XPOMOTPOIIOM BOAHUM-OnakuTHUM 3a H.3.CriHdeHKo, OpoM(EHOIIOBUM CHHIM Ha «KHCII» Ta «OCHOBHI» OLIKK
3a Mikel Calvo Ta HinrigpuHOBO-1H(OBCHKOI peakilii Ha BinbHI amiHorpymu 6inkiB 3a A.Yasuma ta T.Ichikava,
y MOEHAHHI 3 KOMIT FOTEPHOIO MIKPOCIEKTPO(HOTOMETPIEI0 Ta MIKPOJICHCUTOMETPI€I0 OYJIM BCTAHOBJICHI KUTbKi-
CHI MapaMeTpH BUIbHOPAJMKAIBLHOTO YIIKO/KEHHs JieiiomionuTiB. PesyabraTn. [Ipu 3JAB BigMiueHe cyTTeBe
HApOCTaHHs O3HAK BUILHOPAAMKAIBLHOTO YIIKO/PKEHHS OUIKIB. 3HaYSHHS NOCIHIIKYBaHUX MapaMeTpiB HapocTa-
T BIATIOBIAHO O CTYICHS aHEMIil Ta y3TOKYBAJIHCS MiXK COOOI0 B KOHTEKCTi TIyMadeHHS SBUINA: MATOMUI
00’eM nertomionuTiB y crani xpomotpomodimii (P$h<0,001, PI1<0,001, PII=0,003), moka3HUKH OKHUCHIOBAJIHHOI
Momudikamii 6inkis (P$<0,001, P1<0,001, P1I=0,001) Ta 0OMexeHOTO TPOTEOIi3y y IMUTOILIa3Mi M’ I30BHX KITi-
tiH (P$<0,001, PI<0,001, PII=0,001) cyTTeBO mepeBUIIyBANN MMOKa3HUKHU Tpymu (izionorigyHoi recraiii. Bu-
CHOBKH. 1. Y BHIajKax recrarii npu 3ani3oaeiluTHIA aHeMil CTYIiHb iHTeHCU]IKaIii IpoIeciB OKUCHIOBAIb-
HOi Monudikamii OiIKIB Ta OOMEXEHOTO IPOTEOTi3y B MUTOIUIA3Mi JICHOMIOIUTIB Yy MPOEKIi MaTKOBO-
UIAIIEHTAPHOI AUISSHKU KOPEJIOE 31 CTYIEHEM TSDKKOCTI aHeMii. 2. 3aJie)HO Bij CTYIeHs, 3ali3o/iedilnuTHa aHe-
Misl CyTTEBO BIUIMBAE Ha MOP(O-QYHKIIWHMNA CTaH JEHOMIOLUMUTIB y NMPOEKIIi MaTKOBO-IIJIALEHTAPHOT JIIISHKH,
CTBOPIOIOYH MEPEJAYMOBH ISl PO3BUTKY IATOJIOTI] TOHYCY MIOMETpil0, HOro CKOpOTIMBOi HUcyHKLIT 1 BTpaTn
MIOMETPiaJbHOTO KOHTPOJIIO HaJl IHTEHCHBHICTIO KPOBOTOKY y IUTAIICHTAPHOMY JIOXKI MATKH.

KoaiouoBi ciioBa: MaTKOBO-IIalleHTApHA ALISHKA, JICHOMIOIMTH, XpOMOTPOMOQ1iIisi, OKHCHIOBaIbHA MOJH-
(hikarmis OLIKiB, OOMEXESHHU TPOTEOi3, 3ami30Ae(inuTHa aHEMisI BariTHAX.
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prenatal period of human ontogenesis.
Institution of higher education Bukovinian State Medical University, Chernivtsi, Ukraine.

ABSTRACT. Background. 3D reconstruction of microscopic structures is a valuable method of morphological research of
the early period of human ontogenesis. Much smaller than that of an adult organism, the size of the organs and structures of
fetuses makes it technically possible to embedding them into a single paraffin block and reconstruct them in serial sections in
anatomical continuity to study the form and syntopy. Objective is to find out the effectiveness of 3D reconstruction methods
of bone tissue in the prenatal period of human development. Methods. The research was carried out on 6 series of consecu-
tive histological sections of human embryos aged from 4 to 6 weeks of intrauterine development (IUD), 15 specimens of the
head of human prefetuses aged from 7 to 12 weeks of IUD, human fetuses aged from 4 to 9 months of IUD by the method of
creating histological (5), as well as histotopographic sections (10) directly from the paraffin block and their digitization, and
14 CT of human fetuses aged from 4 to 9 months of IUD. Results. 3D reconstruction of series of consecutive histological
sections is effective for the study of embryo specimens, organocomplexes, in particular, regions of the head of prefetuses and
human fetuses due to easy identification of histological structures, however, methods of comparing histological sections need
to be improved. 3D-reconstruction of histotopographic sections is appropriate for the study of specimens of organocomplexes
of human prefetuses and fetuses, allows identification of separate bone rudiments (cartilage tissue and ossification centers),
as well as adjacent structures. 3D reconstruction of serial CT sections is effective for studying X-ray contrast anatomical
structures in the fetal period of human development (bone tissue, contrasted blood vessels). Conclusion. The choice of the
technique of 3D-reconstruction of embryological structures depends on the age period of the material for research: 3D-
reconstruction of series of histological sections is advisable to use when studying embryos and prefetuses, as well as separate
structures and organs of fetuses; 3D-reconstruction of a series of histotopographical sections — for the study of organ com-
plexes of human fetuses and fetuses; 3D reconstruction of CT slices — for studying separate structures of human fetuses.

Key words: 3D reconstruction, intrauterine development, skull bones, anatomy, human.
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Beryn €KOHCTPYIOBaHHS  IOB’A3aHO 3 O3BUTKOM
y

TpuBuMipHE KOMII'IOTEPHE PEKOHCTPYIOBaHHS
(3D-pexoHCTpyIOBaHHSI) OpraHiB Ta aHATOMIYHUX
CTPYKTYp HaJiliHO YBIMIIO 70 KOMIUIEKCY METOJIB
Mopdororignoro mocrmimkenns [1, 2]. Lelr meroxn
HaJ3BUYaiHO 1HGOPMATHBHUKI I BHUBYCHHS Ta
BIITBOPEHHS MPOCTOPOBOI OYZOBH MiKPOCKOMIYHUX
CTPYKTYp, 30KpeMa, Y TUX BHUIIaJKaxX, KOJIH MIKpOII-
penapyBaHHs He e(eKTHBHE ab0 HEMOXIJIMBE uepe3
MaJti po3MipH Ta TICHY CHHTOIIIIO CTPYKTYp, SKi J10-
CIIDKYIOThCA.  3ampoBajpkeHHS  MeTomuk  3D-

KOMII'FOTePHUX TEXHOIOTiH. PaHimme mis oTpuMaHHs
Ta 00poOKH 300pakeHb BUCHI aHATOMH BHUKOPHCTO-
ByBaJM rpadiuHe Ta 00’eMHe (TU1acTH4HE, abo BOC-
KoBe) pekoHcTpytoBaHHs [3]. I'padiune, abo 2D-
PEKOHCTPYIOBaHHS 3/11HCHIOETHCS IIISIXOM IepeHe-
CEHHSA KOHTYPIB aHAaTOMIYHHX CTPYKTYp Ha IIIOCKY
TOBEPXHIO 32 JOMOMOTO0 30UIBIITYBaILHOTO MPOCK-
wiifHOro amapara, y pe3yJibTaTi 4oro CTBOPIOBaBCS
PUCYHOK 13 300paxkeHHsM penbedy moBepxHi. e
JIO3BOJISUIO BiATBOPIOBATH 30BHIMIHIO (OPMY MIKpO-
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CKOIIIYHHUX CTPYKTYP B OJHIN 3 mpoekmii. [lmacTud-
HE PEKOHCTPYIOBaHHS Iiependadae TaKoXK IEepeHe-
CEHHS 301IIBIIICHUX KOHTYPIB MIKPOCKOIIYHHUX CTPY-
KTyp, aje Ha OKpeMi BOCKOBi IIACTHHH 3 IIOJaJb-
mmM iX HakmagaHHAM [4]. YV pesymeTati JOCTITHUK
OTpUMYyBaB 00’€MHY MOZETb, SIKy MOXXKHA BHBYATH
mix Oyab-SKUM KyTOM 30DYy.

3D-peKOHCTPYIOBaHHS € MOJISIra€ y IepeTBO-
peHHI cepii MOCHINOBHHUX 3pi3iB (TICTOJIOTIYHHX,
MaKpOCKOIIIYHHUX, AQHATOMIYHUX PO3IUIIIB,
KOMIT FOTEpPHUX TOMOTpPaM TOIIO) Y BipTyajbHe (M-
(hpoBe) 00’eMHEe 300paKCHHS, SKE MOYKHA BUBYATH
M pi3HEM KyTOM 30py, MIPOBOIUTH MOP(POMETPito
Ta penaryBata. OTXxe, 3a TOMIOMOTOIO CIIEI[iaIbHOTO
MPOTPAMHOTO 3a0e3MeueHHs] CTBOPIOETHCS BipTya-
JIbHA KOIIisI pealbHOi aHATOMIYHOI CTPYKTYpPH, Opra-
HOKOMIUIEKCY 1 HaBiTh LIJIOTO TiJla Yy TIEBHOMY Mac-
mTadi — peKOHCTPYKTHBHA MOZETH [5, 6]. OcTaHHIO
3a JIONIOMOrOI0 TEBHHUX KOMII'IOTEPHUX IPOrpam
3aCTOCYBaTH JUIsl KOMII'IOTEPHOTO MOJIEIIOBaHHS,
sKe peallizye YsBJIECHHS Npo mpeaMeT y ¢opwi, Biz-
MIHHIH Bif peasibHOI, ajie HaOJIMKeHoT 10 Hel 3a an-
TOPUTMIYHHMM OITUCOM Ta BKIIIOYAE Hadip JAaHHX, IO
XapaKTepU3yIOTh BIACTUBOCTI 00’€KTa Ta ITUHAMIKY
fioro 3MiH y daci. OTxke, peKOHCTPYKIIiS € IPKEPETIoM
JUISL CTBOPCHHSI HA0YHOTO TPHIAMAs, MOJCIIOBAHHS
aHATOMIYHUX BapiaHTiB OymOBH, Iepediry maTosori-
YHOTO TIPOILECY, BIKOBMUX 3MiH, PyXiB OpraHa TOIIO
[71.

Cmig  3a3gauMTH, 110 TexHojoris  3D-
PCKOHCTPYIOBAHHS BIiJTIOBI]a€ OCHOBHHUM MPUHIIH-
MaM Cy4acHOi JiarHOCTHYHOI MEIMYHOI Bi3yaJi3arlii,
ToMy 3D-pekoHCTpyKIii peanbHHX aHaTOMIYHUX
CTPYKTYpP MEPTBOI JIOJUHU CIPUSIOTH YAOCKOHA-
JICHHIO 1HTEpIpeTanii HeIHBa3UBHUX JIarHOCTUYHUX
meronuk (KT, MPT, V3]I). Ix inrepnperarnist mot-
pedye BHUYEPIHUX BiIOMOCTEH MO pealbHy aHaTo-
Mi4Hy OyIOBY, OCOOJIMBO IUIsi 00’€KTHBHOTO MOHi-
TOPHMHTY BHYTPIIIHBOYTPOOHOT'O PO3BHUTKY IIOJA.

3D-pekoHCTpyIOBaHHS MIKPOCKOIIYHUX CTPYK-
Typ € IIHHUM METOIOM MOP(OJIOTIYHOTO OCIHi-
JUKEHHSI PaHHBOTO TePioJly OHTOTeHE3y JOIUHH [8].
Habararo meHIi, HiXK y TOPOCIOr0 OpraHizmy, pos-
MIpH OpraHiB i CTPYKTYp IUIOJIIB 3yMOBIIOIOTh TEX-
HIYHY MOXIIMBICTh 3aJIUTH 1X B OJUH napagiHOBUA
OJIOK 1 PEKOHCTPYIOBATH 3a CEpIMHHUMH 3pi3amMH B
aHAaTOMIuHil Oe3repepBHOCTI IS BUBYCHHS (popMu
ta cuHTomii [9]. TlomiOHMI MeTON TOCIiHKCHHS
HaJ3BUYAfHO TEXHIYHO BaXXKO 3aCTOCYBAaTH JUIs
JIOPOCIIOTO OpPTaHi3My, OCKUIBKH MOJIOHUIN OpraHo-
KOMILIEKC 3aHAJITO BENUKUA s Mikpotowmii [10-
12]. Mix THM, BKe Y IDIOIIB 4-TO MICSIS BHYTpIII-
HBOYTpOOHOTO PO3BHUTKY (BYP) BH3HawaroThCs BCi
BapianTu OymoBH Ta Tomorpadii ctpykryp [13-15].

[cHyIOTH TeBHI TEXHIYHI TPYIHOIII ITiJ Yac BHU-
KoHaHHSA 3D-peKOHCTPYIOBaHHSA, TOMY IIe METO.X
JIOCITI/KEHHST TIOTpe0y€e TMOJAIBIIOT0 yI0CKOHAIEH-
Hi [16].

Mera — 3’sicyBati eeKTUBHICTH MeTOAMK 3D-
PEKOHCTPYIOBAHHS KiCTKOBOT TKaHWHH B IPEHATAIIb-

132

HOMY TIEPiOJIi pO3BHUTKY JIFOIMHHU.

Marepiaau Ta MeTOAH

Jocmimkeno 6 cepiif MOCHiZOBHUX TiCTOJOTIY-
HUX 3pi3iB 3apOJKiB JIOAMHN BIKOM Bix 4 10 6 THX-
HiB BYP, 15 mpenapariB ronoBu mepenuioniB Jro-
IUHHA BikoM Bix 7 mo 12 twxkaiB BYP, mioxais mroau-
HU BiKOM Bix 4 10 9 micsuis BYP meronom Buroro-
BJIGHHS TiCTOJIOTIYHMX (5), a TakoX TicTOTONOrpa-
¢iunux 3piziB (10) Ge3nocepeanso 3 mapadiHOBOIO
610Ky Ta ix ouudposky, a Takox 14 KT mioxis mro-
IMHY BikoM Big 4 no 9 micsuis BYP.

IicTonoriuni npenaparty 3apojKiB JIIOAWHH (a-
pOyBas TEMaTOKCHUIIIHOM 1 €03WHOM, Onr(pOBYBa-
I 32 JONIOMOT OO (poTOrpadhidHOTO MPUCTPOTO, AKHA
Kpinutbes 1o Mikpockorry MBP-1 Ha mici TyOyca
Ta okyispa (puc. 1). [ToBepxHto 3pi3iB mapadiHOBHX
OJIOKIB 3 3aJMTUMH TpemnapaTaMy NepeAIUIoONiB JIF0-
muEA (oTorpadyBany 3a JOMOMOTOI (OTOKaMEpH
Canon G7 i makponiuzu (Iegyctap-100Y 4/110),
3aKpiIUIEHUX Ha MeXaHi3Mi 1mojadi 00’eKToTpuMada
MikTopoMy. L{udpoBi 300paXkeHHS TiCTONOTIYHHX
3pi3iB 3iCTABJISUIN 3a JOMOMOTO0 rpad)iYHOTO peaak-
TOpA.

®oTtoanapar

OnTuyHa makpoHacagka

LraTus

Ile3o
[

O6’exToTpuMay

MexaHi3m nogaui
MikpoToma

Puc. 1. Cxema nporpamHo-anapaTHOrO KOMMIeKCcy
ans 3D-pekoHCTpyloBaHHS  MIKPOCKOMIYHUX CTPYKTYp 3a
cepieto MiKpOTOMHMX 3pi3iB.

3a TEXHOJIOTIEI0 OTPUMAHHS HUPPOBUX 300pa-
JKeHb cepil MOCTiIOBHHUX 3pi3iB, MaTepian OyB po3-
nineHnit Ha Tpu rpynu: 1) cepii mikpodororpadii
ricrojoriyHux 3pi3iB; 2) cepii Mikpodororpadii
moBepxHi mapadinoBoro 610ky; 3) cepii DICOM-
¢arinis KT mmoxmis.

CerMeHTaIlilo Ta PEeHJAEpPIHT CepiHMX 3pi3iB
(mdpoBux Mmikpodororpadii i DICOM-paiinis
KT) 3giiicHroBaM 3a JOMOMOTOI0 MPOTPaMHOTO 3a-
Oesmeuennss  3D-DOCTOR  (Able  Software
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Corporation).

JlocmimkeHHsT IPOBOAMUIIOCS BiAMOBIAHO A0 OC-
HOBHHX MOJI0’keHb Pe3omronii [lepmoro HamioHab-
HOTO KOHTpecy 3 0ioeTHkn «3aranbHi €THYHI IPHH-
U eKCIIepUMEHTIB Ha TBapuHax» (2001), ICH
GCP (1996), Konsertii €Bpomneiicbkoro Coro3y mpo
npaBa JoguMHN Ta OlomenunuHy (1997), a Takox
l'enmbciHCchbKOT Aekmapaliii Mpo €TUYHI MPUHIUIN
MEIUYHHUX JIOCTI/DKEHb 13 3allydeHHSM JIIoJed
(1964-2008), dupextuB €C Ne609 (1986), Hakasis
MO3 VYkpainu Ne 690 Bixg 23.09.2009, Ne 944 Bin
14.12.2009, Ne 616 Bin 03.08.2012.

Pe3yabTaTH Ta iX 00rOBOpEeHHs

Burorosnenns 3D-pexoHCTpPYKIIii i3 cepiid ric-
TOJIOTIYHUX 3pi3iB CKJIAJaoch 3 IOCHIJOBHHX €Ta-
miB: 1) migroroBka mpemnapara (iH’€KIis KPOBOHOC-
HUX CYAWH, PO3MIIICHHS CIPSIMOBYIOUUX OpPi€HTH-
piB); 2) oTpuUMaHHS cepii MOCIiTOBHUX 3pi3iB (MiK-
potomis); 3) onmdpysanHs 3piziB (pororpadysan-

H); 4) 3icTaBIeHHS 300paKeHb TICTOJOTIYHUX 3Pi3iB
cepii y TPHPOAHBOMY TIOJOKEHHI 3a JTOTIOMOTOIO
rpadigHoro pemakropa; 5) Bimbip 3pi3iB I PEeKOH-
CTPYIOBAaHHS 3a Jialla30HOM, KUTBKICTIO Ta KPOKOM;
6) kamiOpyBaHHS NPOTPaMHOTO 3a0E3IEeUCHHS IS
PEKOHCTPYIOBaHHS; 7) CerMeHTamis (pydHE OKpec-
JICHHsI KOHTYpPIB aHATOMIYHUX CTPYKTYp); 8) peHue-
piHr (moOymoBa peKOHCTPYKLiHHOT Moznelni 3acoba-
MH IPOTrpaMHOro 3a0e3NeyeHHs, BUKOPUCTOBYIOUH
iHpopMalio Mpo KOHTYpH 00’ekTa); 9) BUBUEHHS,
MopdoMeTpiss Ta aHIMyBaHHS PEKOHCTPYKIIHHOT
MOJIeII JJIs IEMOHCTpAITil.

CyTT€BOIO TEepeBarol0 BUKOPHUCTAHHS TiCTOJO-
rivaux npenapatiB 1 3D-peKoHCTpYIOBaHHS € iX
BHCOKa JeTaji3amis Ta iHpOpMATHUBHICTH, SKa JMO-
3BOJISIE JIETKO iICHTU(IKYBAaTH pi3HI TKAaHWHHU, Opra-
HU 1 CTPYKTYpH (pHC. 2) BIAMOBIAHO X KIACHIHOMY
OIIMCY 1 BUTIISIAY, SIKAH HABOOUTHCS B aTiiacax 3 Tic-
TOJIOTI1, IIUTOJIOTIT Ta eMOpioJIOTii.

Puc. 2. TpuBMMmipHa KoMM'lOTEpPHA PEKOHCTPYKLisA ronosu nepeannoga nognin 13,0 mm TK (6-11 TvxkaeHs BYP). Mepen-
Hs1 npoekuis. x25. 1 — o4Hi s6nyka; 2 — kpuwTanuk; 3 — 30poBuUii HepB; 4 — TpiiYacTuin HepB; 5 — NUUEBUIA HepB; 6 — 3a4aTok
KiCTOK Yepena; 7 — xpsLy, Mekkens; 8 — 3a4aToK HWKHBLOI Wenenu; 9 — CNUHHMIA Mo30K; 10 — ocHOBHa apTepis.

s mudepeniiianii KPOBOHOCHHUX CYIUH BHKO-
pucTan iX iH’€KIiI0 MOJIXPOMHUMH Ta PEHTICH-
KOHTPAaCTHUMHU cyMimamu. [{0 Meroamky MoxHa
3aCTOCOBYBATH IIiJI Yac TiCTOJIOTIYHOTO JOCIIIKEeH-
HSl OPraHOKOMIUIEKCIB IUIOJIIB JIIOJAWHH, TIOYHHAIOYN
3 4-ro micsus BYP. IH’ekuiro aprepiallbHIX KPOBO-
HOCHHX CyJHH 3/iIICHIOBaJI Yepe3 KaTeTep, yBeJe-
HUH y TPYAHY aopTy 3 OOKy JiBOI IJIEBPaJIbHOI I10-
POXHHHHU Yepe3 3aqHbpO-OidHy TopakoToMmito y VI
MibKpeOpoBoMy mpoctopi. Y 4-5 micayHuX Imionis
PEHTTCHOKOHTPACTHY CyMIIl BBOAMJIM 4epe3 Kare-
T€p, YBEAECHUN Yy NMPOKCUMAIbHY YaCTHUHY BEPXHBOL
MOPO’KHUCTOI BEHU. BUKOpPUCTOBYBaIM AOCTYN —
nepeaHpo0idHy TOpakoTOMilo ciipaBa B VI mixpe-
OGepHOMY TIpOCTOpi. Y TUIOMIB BiKOM OinbIie 6 Mics-
i BYP cyminni BBomIM yepes mynkoBy BEHY.

Ha ¢oto 3 mpenapatiB 3apoJkiB i epeaIUIONIB

JFOJIMHYU T Yac iX cerMeHTauil (OKpeciieHHs KOH-
TYpIiB CTPYKTYp BpPYYHY) IA€HTH(DIKYIOTHCS IUIACTH
eIiTeNiI0, CKEJIeTHI M 31U Ta Ceplie, XPAIIOBa TKa-
HHMHA Ta OCEPE/IKU CKOCTEHIHHS, 3aJ1031, KPOBOHOCHI
CYAVMHH, HEpBOBA TKaHWHA, ITOPOYKHUCTI Ta MapeH-
XIMaTo3Hi OpraHy, IPOMAPKUA Me3eHXIMHE (pHC. 3, 4).
Le mo3Bomste oTpumyBaTH pAeramizoBaHi 3D-
PEKOHCTPYKIIT [UIsT BUBUECHHS OCOOIMBOCTEH (hopMu
i OyImoBM 3a4aTKiB KICTOK TOJIOBH Ta CYMDKHHX
CTPYKTYP.

SIKicTh PEKOHCTPYKIIH i3 cepii ricroiorivHmux
3pi3iB 3aJEKUTH BiJ HU3KH (akTopiB: 1) 3mMiHM TKa-
HUHU M1 4ac 30epexeHHs, (ikcarlii, 3HEBOIHEHHS,
TPOCBITIICHHSI Ta 3aJUBKU Yy mapadin; 2) crmoTBo-
PEeHHS TKaHWH BHACHIJIOK MiKpoToMii (3a3BH4ail ric-
TOJIOTIYHHUI 3pi3 BKOPOUYETHCA y HANPSMKY PYXY
MIKpOTOMHOTO JIe3a, II0 YacTKOBO a00 ITOBHICTIO
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YCYBA€ETHCSA i 9ac pO3MpaBICHHS 3pi3iB y BOASHIN
6ani; 3) TouHiCTH (hOpMyBaHHS cepii y TMpaBUIbHIN
MOCITIZIOBHOCTI 3pi3iB; 4) TOYHICTh BUPIBHIOBAHHS
(3icTaBneHHs) 3pi3iB y iX MPUPOAHi opieHTAIIl; 5)

SKICTh TeHepallii TOBEpXHi, AKa 3aJIeKUTh BiJl TOY-
HOCTI pPYyYHOTO OKPECIEHHS KOHTYpIiB aHATOMIdHHX

CTPYKTYD.

Puc. 3. TpuBuMipHa KOMM'tOTEPHA PEKOHCTPYKLISA MiBOi MOMOBMHW rOfnoBM 8-TMXHEBOro nepeannoga nognHn (22,0 mm
TKO). A — nepegHbo-6ivHa npoekuis, b 3agHbO-BepxHs Npoekuis. x25. 1 — nuueBa apTepisi; 2 — 30poBUIA HEPB; 3 — BHYTPILIHSA
COHHa apTepisi; 4 — NnepeaHs rinka cTpemMiHUeBoi apTepii; 5 — BepxHs o4Ha apTepisi; 6 —noboBa kicTka; 7 — BEpXHilt Kocuin M'a3; 8
— BiYHUI NpAMUA M'513; 9 — HDKHIN NpsiMuin M’A3; 10 — CNbO30BMBIAHI WNAxK; 11 — BepxHs Wwenena; 12 — BUNu4yHa KicTka.

Puc. 4. 3D-pekoHCTpyKUis ronosu 7-TuxkHeBoro 3apogka nogunn (19,0 mm TKA). JliBa nepeaHbo-6ivHa npoekuia. x25. 1 —
3a4aTok o4Horo sbrnyka; 2 — BepxHili kocuin M’'a3; 3 — TpirvacTuii By3on; 4 — 3a4aTok NoboBoi KicTkW; 5 — HocoBa kancyna; 6 —
OCepeaikn CKOCTEHIHHSI BEPXHBLOI LLenenu; 7 — BEPXHIN NpaMUiA M'si3; 8 — HWXKHIN npsiMun M’a3; 9 — GiuHun npamun m'as; 10 —
ByLWHa kancyna; 11 — xpsaw, Mekkens; 12 — ocepenky CKOCTEHIHHS HWKHbLOI LLieneny.

3D-peKoHCTPYIOBaHHS CTPYKTYp HepenIuioiB
Ta OPTAaHOKOIUIEKCIB TUIOJIB JIIOJUHH i3 Cepiil ricro-
JIOTIYHUX TpenapaTriB Mae MEBHI TEXHOJOTIYHI 00-
MEXEHHsI, XapaKTepHi I KIACUIHOI TICTOTEXHIKH:
1) makcuManbHUil po3Mip mapagiHOBOTO OJIOKY i3
3aJMTHM OPraHOKOMIUIEKCOM HE TOBHHEH II€PEBH-
IIyBaTH y IHPHHY ab0 MOBXHUHY |5 MM BHacmimok
TPYAHOILIB 3 MIKPOTOMI€IO Ta OTPUMAHHS HESKICHIX
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3pi3iB; 2) morpiOHe Ounbil TpuBana (oTaris 3pi3iB
y BOJSHIM OaHl JUI1 TOBHOTO iX BHPIBHIOBaHHS Ta
YHUKHEHHS Aedopmariii, ska BHHUKAE IIiJ 9ac MiK-
porowmii; 3) HeoOximHa aBTOMaTH3alis (GapOyBaHHA
TiCTOJIOTIYHMX 3pi3iB BHACIHIJOK IX BEJMKOi KiIBKOC-
Ti, TOOTO € MOTpeda y BUKOPUCTAHHI cTelHepa abo
kacet g 10-20 mpeaMeTHUX cKelellb; 4) MOXKITUBI
MMOMWIKH Yy MapKyBaHHI 9M HPaBUIBHINA TOCIHITOB-
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HOCTi pO3MiIleHHs 3pi3iB HA CKENBIAX, M0 MPU3BO-
T 10 CIIOTBOPEHB 3D-pexoHcTpyKIiitHOT Moaem,
BUHUKHEHHS €(EKTy «CXOAWHKW»BHACTIIOK 3Mi-
IIeHHS 00’€KTOTpHUMaua IIif] 9ac Imepe3ammycKy Mexa-
Hi3My Horo mopmadi; 5) MPOMHCIOBI MIKpPOCKOIH i3
BMOHTOBaHUMH LM(DPOBHMH KaMepaMH 3a3BHYail He
3aXOIUIIOIOTh BEJHKI IUIONI TiCTONOTIYHUX 3pi3iB,
TOMY y BHNJIKy (GoTorpadyBaHHs 3pi3iB po3MipamMu
nmoHaa 5,0x5,0 MM BHKOPHCTOBYBAJIM MIKPOCKOI 3
o0’exTBamMH X2-x4 Ta ajgantepoM 3 Oe3a3epKaiib-
HOIO ()OTOKaMepOlo, sIKa BCTAHOBJIIOBAJIACh Ha Miclie
KpiIjIeHHsT TyOycy 3 OKyJISIpOM, IIpU LbOMY 300pa-
JKEHHSA 3 MIKPOOO’€KTHBY TPOEKTYBAJIOCh Oe3roce-
penHsO Ha (oTOMATPHIIO O3 TOTATKOBHUX ONTHY-
HUX eneMeHTiB. PoToMaTpuid nudpOBUX T3epKa-
THHHUX a00 Oe3m13epKanbHUX (OTOANapaTiB, y SAKUX €
MOJKJIMBICTh BiJ’€IHAaHHS 00’€KTHBY, Ma€ HabaraTo
Oimpmmi ¢izuuni po3mipu, Hix CCD-kamepu Mikpoc-
KOIIiB, 110 J03BOJISIE BMICTUTH B KaJp OIbIIE CTPYK-
Typ a00 HaBITh BCIO MOBEPXHIO mMapadiHOBOrO 0JI0-
Ky. Lle BaXkJIMBO AJIs TOCTIKEHHSI OPraHOKOMILIEK-
CIB IUIOJIB, YaCTHH TUIAa TEPEeOIUIONiB a0 IINX
eMOpioHiB, 1 € mnoTpeba y 3aXOIUIEHHI MIKpO-
00’€KTHBOM BiTHOCHO BEJIMKHX IIION] Iperapara.
HesanexHo Bin po3mipiB mpemapara Ta KiJIbKo-
CTi 3pi3iB y cepii, sKi OyaM OTpHUMaHi 3 HHOTO IIiJ
yac MIKpOTOMii, OCTaTo4Ha KUIBKICTh BimiOpaHUX
IUPPOBUX 300pakeHb ST PEKOHCTPYIOBAHHS HE
noBuHHA OyTH Oinmpmroro 90 (omruManbkHa KUTBKICT
— 30-70). MakcumasbpHa KUTBKICTh rpadiuHux Qai-
JIB IOB’s13aHa HE CKUIBKU 3 O0YHMCIIOBAJBHUMHU 00-
MEKEHHSIMH KOMII I0Tepa 4u MporpaMHoro 3abesre-
YCHHs, CKUIBKH 3 TOLIJIBHICTIO BUTPAT Tpalli 1Mo Tpa-
CYyBaHHIO (PY4YHOTO OKpECIICHHS) aHATOMIUHHX
CTPYKTYp Ta NPHHIMIIAMH pEeHJepiHra — nodynoBu
3D-Mopeni OUIAXOM «CKIIaJaHHS» CTBOPEHHX KOH-
TypiB aHATOMIYHUX O0’€KTIB 3a MPABUIIOM pacTepH-
3amii TpuKyTHHKIB. ToOTO HAHOMIKYI TOYKH ITBOX
MPWIETIIMX CETMEHTIB (TpacepiB) MOBUHHI CKIIaJaTh

TPUKYTHUK, MaKCUMAJIbHO HaOJIVDKEHWH 10 IpaBH-
JIBHOTO (PiBHOCTOPOHHBOTO) [16].

Metomguka 3D-peKkOHCTPYIOBAaHHS MIKPOCKOITi-
YHHUX CTPYKTYP 3a CEpi€ro MOCIiJOBHUX 300pa)keHb
MoBepXHI mapadiHoBoro 010Ky mnependadae (oTor-
padyBaHHS MTOBEPXHi OJIOKY MiCIs 3MIHCHEHHS KOX-
HOTO MIKpPOTOMHOTrO 3pi3y. DakTHyHO OUU(POBY-
I0ThCA TicToTonorpagiuHi 3pi3u 3a JA0MOMOIOI0 Clie-
nianbHOTo (hoTorpadiyHOTO yCTaTKyBaHHS.

Lle#t meron 3D-pekoHCTpyIOBaHHS Ma€ MEBHI
nepeBaru: 1) Tak sk pororpadiuHuii MPUCTPiit KOp-
CTKO 3aKpIIUICHUH Ha MEXaHi3Mi TOJa4yi CaHHOTO
MIKpOTOMa, II¢ YHEMOKJIMBIIOE 3MIIIICHHS ONTHIHO1
oci, THM caMHM 3a0e3IedyeThC TOYHE 3iCTaBICHHS
3pi3iB, YOTO MPAKTHIHO HEMOXIIMBO IOCATTH TPH
¢dotorpadyBaHHI OKpEMHX CEPIHHUX TiCTOIOTIUHHX
mpemnapariB; 2) OIHOYACHO MOXKHAa BUTOTOBIISTH
TaKOXX TICTOJOTIYHI mpemapaTé 3 MIKPOTOMHHX Ta-
padiHOBUX 3pi3iB; 3) MOXJIMBICTH JOCHIKYBaTH
BIJTHOCHO BEJIMKI OPraHOKOMIUIEKCH, 3aJIUTI y mapa-
¢iHoBMii 6s10k 3 rabaputamu 10 40 MM y TOBXHUHY 1
J0 25 MM y mMpuHy (Ipy BUKOPHUCTAaHHI 3BUYAiHO-
IO CaHHOTO MIKpPOTOMY); 4) MOIMBICTH (poTOrpa-
(yBaHHS TIOBepXHI mapagiHOBOTO OJIOKY B HAIIiB-
ABTOMATHYHOMY PEXXHMi 3 JUCTAHIIHHUM KepyBaH-
HAM 3a JOIOMOTOI0 BIATIOBIAHOTO TIPOTPaMHOTO
3a0e3MeYCHHs Ta IEPCOHAIBHOTO KOMIT FoTepa.

TomoBHMI HETOMIK MeETo1a 3D-
PEKOHCTPYIOBaHHA TicToTOmorpadivyHuX 3pi3iB IO-
JIsira€ B HU3BKIH YITKOCTI Ta JeTanizaiil OTpuMaHuX
300pakeHb, 10 YCKIATHIOE ieHTU(IKAIIII0 TiCTOJIO-
TYHUX CTPYKTYp Ta BUMarae JOCBiJy Ta BOJIOJIHHS
npodeCifHUMHU 3HAHHIMH 3 eMOPIOJIOrii, TricTONOTIT
Ta aHatoMmii. /Iyl MOKpalieHHs SKOCTI 1 YITKOCTI
300pakeHb 3a3BHYall MPOBOIUTHCS X MakeTHa 00-
poOka y rpadiunomy penmakropi. [lonmpu Hemomikwy,
Il METOAMKA JIO3BOJIAE 1IEHTU(]IKYBATH MIKPOCKO-
MYHI aHaTOMIuHI CTpyKTypu (pHc. 5), BUBYATH iX
(opMy Ta CHHTOIII0, MPOBOANTH MOP(OMETpiIo.

Puc. 5. TpvBMMmipHa KOMM'lOTEpPHa PEKOHCTPYKLA CTPYKTYp MULEBOTO BiaAiny rornosu 11-TwxkHeBoro nepennoaa MioavHn
(55,0 mm TKO). MpaBa npoekuisi. x25. 1 — TiNo HWXHbOI LWenenu; 2 — BiHLEBWUIA BiPOCTOK; 3 — BUPOCTKOBUI Bi[POCTOK HIDKHLOT
wenenu; 4 — xpsw, Mekkensi; 5 — ronoBka MOOTOYKa; 6 — HOCOBa neperopoaka; 7 — 3a4aTky KiCTOK OCHOBU Yepena; 8 — ByLUHa

kancyna; 9 — ninbopigHui cumdis.
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CyTTEBOIO TIEpPEeBAaror0 METONA € MOXIIUBICTP
aBTOMATHYHOI CETMEHTallii KOHTpacToBaHUX (apo-
HUKaMH KPOBOHOCHHUX CYIWH, IO 3HIHCHIOETHCS
3acobamu mporpamu 3D-DOCTOR Ta momiOHHX.
ITig wac pyuHOi cerMeHTanii 7o0pe iIeHTH(IKYIOTh-
cs, KpIM HOPOXXHUCTHX Ta MapeHXiMAaTO3HHUX Opra-
HIB, TaKOX HEPBOBA, XPSIIOBA, KICTKOBAa TKaHWHH,
M’s13H, 3a103u. [1ix yac BUBYEHHS PO3BUTKY KiCTOK,
BJIAE€THCS YITKO BU3HAYHMTH 30BHIIIHI KOHTYPH Xpsi-
IIOBUX 3aYaTKiB KICTOK Ta OCEPEIKU OCTEOTCHE3Y.

Hns BurotoBneHHs 3D-pekoncrpykuii 3 KT
BUKOpHCTOBYIOThC cepii DICOM-gaiinis, sixi He-
CyTh iHpOpPMaIiIo PO KOKEH BipTyaJbHHUU 3pi3 aHa-
ToMigHOTO Tipenapara. CydacHi KOMIT IOTepHI TOMO-
rpadu IO3BOISIOTH 1MeHTH(DIKYBATH PEHTTCHKOHT-
pacTHi CTPYKTYpH 3 PO3IiUIbHOIO 37atHicTIO 10 0,5
MM, TOMY L€l METOJ TOLLIBHO 3aCTOCOBYBATH VIS
JOCTI/KCHHST BiTHOCHO BENMKUX MaKpOIIPETapariB

v

mioxiB monuan. Ha KT mpenapatiB miomiB JTroau-
HH, KOHTPACTOBAHUX CYMIIIIIIO HA OCHOBI CBHHIIE-
BOTO CYpUKY, MOKHA BHBYATH HE TUIBKH KiCTKOBY
TKaHUHY, a W TpWIerNIi KPOBOHOCHI cyamHH. Kpim
CIEiaTi30BaHOTO MPOTPaMHOTO 3a0e3redeHHs s
BuBueHHA KT Ta aBTOMaTm3oBaHoro crBopeHHs 3D-
peKoHCTpyKILiH, Hanpukian RadiAnt Dicom Viewer
(Medixant), mu BuxopucroByBamu 3D-DOCTOR,
sika Mae MOnuBicTe podotun 3 DICOM-daitnamu.
[HTEepakTHBHA CETMEHTALlisl Pi3HUX 32 PEHTICHOJIOTI-
YHOIO LIUIBHICTIO CTPYKTYp IUIOJA JIO3BOJISIE BU3HA-
YaTh KOHTPACTOBaHi CTPYKTYPH, IIPOCTOPOBY (opmy
3a4aTKiB KICTOK, a TaKOX JIOKaJi3amito Ta (Gopmy
ocepenkiB ckocTeHiHHSA (puc. 6). [Iporpama aBToma-
TUYHO BH3HAYa€ KOHTYPH 3a4aTKiB KiCTOK 3a Tpami-
€HTaMH IIKanu [ayHcginbaa, mo T03BOJSE Bi3yai-
3yBaTH Ta MPOBOAUTH MOP(POMETPII0 SK BCHOTO 3a-
YaTKa KiCTKH, TaK 1 OCEpeaKiB CKOCTCHIHHS.

Puc. 6. Komn'toTepHa ToMmorpama ronoeu 6-micsyHoro nnoga noguxm (200,0 mvm TKA). MepegHs npoekuisi. x3. 1 — no6osa
KiCTKa; 2 — BUNMMYHa KicTKa; 3 — peLliTyacTa Kictka; 4 — noboBMI BipOCTOK BEPXHLOI Lenenu; 5 — Tino KNMHonoAibHoi KicTku; 6 —
Mane Kpuro KIMHOMOAIGHOT KiCTKM; 7 — BENMKE KPUo KMMHOMoAibHOI KicTKu.

Cepen nepeBar merony 3D-peKoHCTpYrHOBaHHS
13 cepii DICOM-¢aiiniB KT € To4HICTh 3iCTaBICHHS,
aBTOMaTH4YHEe KajiOpyBaHHS 3pi3iB, JeTalizalis
CTPYKTYp 3 BHCOKOI PEHTTCH-IIIIBHICTIO, 1HTEpaK-
TUBHICTh, & OTXe 1 MBUAKICT peHaepinry. Cepen
HEJIOJIKIB — Ti, SIKI XapakTepHi Ui PEHTI€HOJIOI Y-
HUX METOJMK. BiJJHOCHO HHU3bKa pO3IiNbHA 31aT-
HICTh HE O3BOJISIE IOCIIKYBAaTH MpeErapaTH Ie-
penioniB. Aje, Oepydd 10 yBarum OCOOJIMBOCTI
NPOLIECIB CKOCTEHIHHA Y MNpeHATaJIbHOMY Iepioi
BYP nromuamM, MeTon MOCTaTHRO SPEKTHBHHUU Ta
iH(OPMATUBHUH I TOCTIKSHHS TUIOIOBOTO TIepi-
ony BYP.

Haiickmagnimmm erarmom 3D-pekoHCTpyroBaH-
HSl € OKpECJICHHSI KOHTYPiB aHATOMIYHUX CTPYKTYD,
AKi BUBYaloThCs. Llei mporiec Bumarae BUTpar yacy,
npodeciifHuX 3HaHb Ta HABHYOK, rpad)iyHOTO MaHi-
myJsiTopa-Tiepa abo CIEIiaJbHOro KOMI'IoTepa i3
CEHCOpHUM eKkpaHoM. Llelt eTam € HalCKIaAHIIIUM
mixg gac 3D-peKOHCTPYIOBaHHSA cepii MOCTiTOBHHIX
300pakeHb TOBepxHiI mapadiHoBoro Oyoky. 3aBep-
MaJTLHAM €TanoM CTBOPEeHHS 3D-pekoHCTpyKii €
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peHIepuHT (3aCTOCYBaHHS alTOPUTMY Bi3yauisarlii).
BukoHyeThCS aBTOMAaTHYHO 3aC00aMH POTPaMHOTO
3abe3nedeHHs. CTBOpeHa PEKOHCTPYKTHUBHA MOJIENb
BHUBYAETHCS Y PI3HUX MPOCKIISIX TAa BUMIPIOIOTHCS il
OKpEeMi eJICMEHTH.

IMonmanemmMm etanom podotu 3 3D-peKOHCTPYK-
nieto Moxe Oyru ii 3D-apyk Ta crBOpeHHs 3D-
MOJIEJ 3a JIONIOMOTO0 BiANOBIZHOTO HMPOrPaMHOTO
3abesneuenns.  Cmix  3ayBaxkutH, mo 3D-
MOJICTIOBaHHsI Tepeadayae iHIi i, BiMOBIIHO 1O
MOCTABJICHUX 3aBJaHb, HANPUKIA] HaBYAJIbHHX,
MO/IEITIOBaHHSI ITATOJIOTIYHOTO MPOIIECY, PYXiB TOIIO.
[Mig wac moxmenroBanHsA 3D-peKOHCTPYKIiA penary-
€TBCS 1 TOMY BTpava€e TOTOXKHICTh 3 OPHUTIHATIOM.

[epcniekTrBY  yHOCKOHaNEHHS MetoaiB 3D-
PEKOHCTPYIOBaHHS, Ha Hally AYyMKY, IOJSTaroTh y
HacTynHOMY: 1) 3D-pekoHCTpyroBaHHS cepii mocii-
JIOBHUX TiCTOJIOTIYHUX 3pi3iB TMOTpedye BUKOPHC-
TaHHA €(PEKTHBHUX CIPSIMOBYIOUMX OPIEHTHPIB LIS
MpaBWIBHOTO  3icTaBieHHs  3pi3iB; 2)  3D-
PEKOHCTPYIOBaHHSI cepii TOCTIIOBHUX 300paxKeHb
MmoBepxHi mapadiHoBoro OJOKYy BHMAarae 3acTocy-
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BaHHS TOTAJbHOTO 3a0apBIICHHS Mpernapara a0 3a-
JUBKH oro y napadinoBuii G0k IIst O1TBIT KOHT-
pacTHOTO 300pakeHHsI OPTaHiB i TiCTOJOTIYHUX TKa-
HuH;, 3) 3D-pexonctpyroBanHa cepii DICOM-
¢attnie KT motpeOye 301MbIIeHHS pO3AUTBHOI 31aT-
HocTi (ToBmmHN KT-3piziB menme 1,0 mm). 3Baxa-
I0YH Ha Te, IO TPAaCyBaHHS aHATOMIYHUX CTPYKTYD
3aJIMIIAETHCS] HAWOIIBII CKJIQJIHUM €TarioM BUTOTOB-
neHHst 3D-pekoHCTpyKLil, NOLIIBHO W Aani po3BU-

BaTH NPOTpaMHE 3a0e3MeYeHHs 3 BHKOPHCTAHHSIM
€JIEMEHTIB IITYYHOTO iHTEIEKTY, 30KpeMa, ISl 11eH-
Tr(iKarmii Ta aBTOMaTH3aIlii cerMeHTaIlii 3pi3iB meB-
HUX aHATOMIYHUX CTPYKTYp 1 TKAHUH.

BpaxoByroun Bci mepeBaru Ta HeIOJIKH 3aCTO-
COBaHMUX METOIUK 3D-peKOHCTPYIOBaHHS, IX MOKHA
MIPEACTaBUTH Y BHUIJLII TaONMIl 3a KpUTEpisMH
00’€KTUBHOCTI Ta AamNOJAKTHIBHOCTI BHUKOHAHHS
(tabm. 1).

Tabmuus 1
[MopiBHsIbHA XapakTepucTUKa MeToAIB 3D-pekoHCTpyroBaHHS
Etamn 3icraB- Kanibpy- Posmizna-  Cermenramiss  Merami-  TounicTs
JICHHA  BaHHA 3pi3iB BaHHS (BuIieHHS 3amis Mopo-
3pi3iB  (BH3HAYCHHS MIKpO- KOHTYpIB MeTpii
po3mipiB CTPYKTYp  MIKPOCTpPYK-
TTiKCes 1 Typ)
BOKCEJIS)
3D-pekoHCTpyIOBaHHS ce- - - + - + +
PIMHUX TiCTOJIOTIYHHX 3pi3iB
3D-pekoHCTpyOBaHHS ce- + - - — - -
pifHUX 300pakeHb TTOBEPX-
Hi napadiHoBOro OJIOKY
3D-pekoHCTpyOBaHHS ce- + + - + - +
piitaux KT
[pumiTku: (+) — BHUCOKHMH KpuTepili 06’€KTHBHOCTI, aBTOMATHYHE BHUKOHAHHS; (—) — HHU3BKHHA KpHUTepiit

00’€KTHBHOCTI, py4yHEe BUKOHAHHSI.

BucHoBknu

1. 3D-pexoHCTpyIOBaHHS cepiif MMOCIiZOBHUX
TICTOJIOTIYHAX 3pi3iB ePEeKTUBHE IS TOCIIKCHHS
IpenapaTiB 3apoAKiB, OPraHOKOMILIEKCIB, 30KpeMa,
JIUISTHOK TOJIOBH MEPEIIUIONIB 1 IUIOIB JIFOUHH 3a-
BIISIKM JICTKIH ieHTU(IKAI] TICTOJOTIYHUX CTPYK-
TYyp, OJJHAaK MOTpeOye yIOCKOHAIEHHS CIIOCO0IB 3ic-
TaBJICHHS1 TICTOJIOTIYHMX 3pi3iB K B NpPaBUIbHIN
MOCJIIIOBHOCTI cepii, Tak 1 B NPUPOJHINH Mo3uwii y
JIBOBHMIPHII CHCTEMI KOOP IMHAT.

2. 3D-pexoHCTpYIOBaHHS TiCTOTOMOTpadiqHmX
3pi3iB (300pakKeHb MOBEPXHI MapagiHOBOTO OJIOKY)
JIOIIBHO 3aCTOCOBYBATH IJISl JTOCIHIKEHHS Ipemna-
paTiB OPraHOKOMIUIEKCIB IEePEILIONIB 1 TUIOIIB JIFO-
JIUHH, JO3BOIISIE iMeHTH(IKYBATH OKpeMi 3a4aTKd
KICTOK (XpAIIOBY TKaHHHY Ta OCEpPEIKH CKOCTEHIH-
HS), @ TAKOXK CYMDKHI CTPYKTYpH, 30KpeMa, KpOBO-
HOCHI CyIWHH, OCOOJHMBO SKIIO BHKOHaHAa IX
iH’eKiliss OapBHUKOM Tiepes (iKCcalliero nmpemnapara.

3. 3D-pekoHctpyroBanHs cepiiinux KT-3piziB
e(peKTUBHE /sl AOCIIJKEHHsI PEHTTeHKOHTPACTHUX
AaHATOMIYHUX CTPYKTYp y IutomoBomy mepioni BYP
JFOJMHA (KICTKOBOI TKAHWHH, KOHTPACTOBaHUX KpoO-
BOHOCHHX CYJIMH), JO3BOJISIE NTPU BUKOPUCTaHHI Iie-
BHOTO QJITOPUTMY JIOCHI/PKEHHSI BUSIBIISITH Ta BUMi-
PIOBATH OCEpENIKN CKOCTEHIHHS Ta CHHTOIIII0 KPOBO-
HOCHHX CYJIMH 3 KiCTKaMH.

4. Bubip metoauku 3D-pekoHCTpyIOBaHHS Mi-
KPOCKOIIYHUX CTPYKTYp Y NpEHATaIbHOMY MHepioni
OHTOTCHE3Y JIIOJWHH 3aJIS)KUTh BiJl BIKOBOTO Iepio-

Iy Marepialy Uil JOCTIDKEHHS, IO 3YMOBJICHE
TICBHAMH TEXHOJIOTIYHUMH OOMEXEHHIMH KOHKDET-
HOi Metomuku: 3D-pekoHCTpyrOBaHHS cepiif TicTo-
JIOTIYHUX 3pi3iB JOIIIBFHO 3aCTOCOBYBATH IPH BH-
BYCHHI 3apOJIKIB Ta MEPEIUIONIB, & TAKOXK OKPEMHX
CTPYKTYp 1 opraHiB 1mioziB; 3D-pekoHCTpYyIOBaHHS
cepiii ricroronorpadivyHuX 3pi3iB — IS JOCIIHKEH-
HSl OPraHOKOMIUIEKCIB MEPeIIUIOiB Ta IUIOJIB JIO-
nuny; 3D-pexonctpytoBanHs KT-3pi3iB — anst Bu-
BYEHHS OKPEMHUX CTPYKTYP IUIOJIB JIFOIMHH.

[epcnexkTHBY MOJANBLIIMX PO3POOOK

Jis mmpokoro 3actocyBaHHsA B Mopdoiorii
METOJl BHMAara€ TEXHIYHOTO YIOCKOHAJICHHS IIpo-
IpaMHO-alapaTHOTO KOMIUIEKCY sl PEKOHCTPYIO-
BaHHS, a CaMe: aBTOMAaTH3alli] eTaIliB peKOHCTPYKIIii,
30KpeMa, CerMeHTallii 3pi3iB, a TaKOX YIOCKOHA-
JICHHSI METOJMK TOJIXPOMHOTO MapKyBaHHS CTPYK-
TYp aHaTOMIYHOTO TIpenapaTy AJisi IXHbOTO YiTKOTO
nudepeHIiFoBaHHS.

Indopmanis npo koHIikT iHTEpeciB

[MorteHuiitnnx abo sIBHUX KOHQJIIKTIB IHTEpECIB,
10 TIOB’sI3aHi 3 MM PYKOITMCOM, Ha MOMEHT ITyOi-
Kallii He iCHY€ Ta He rmepe0a4aeThCs.

Jxepesia piHaHCyBaHHS

PoGora BUKOHaHA B paMKax HayKOBO-ZOCIIiHOT
TeMn «CTpyKTypHO-(YHKIIIOHaJIbHI ~ OCOOIMBOCTI
TKaHWH 1 OpraHiB B OHTOr€HE3i, 3aKOHOMIPHOCTI
BapiaHTHOi, KOHCTHTYIIIfHOI, CTaTeBO-BiKOBOI Ta
MOpiBHANBHOT MOpQoIoTii IFogMHNY» (HOMEp AepKa-
BHOI peectpariii 0121U110121).
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PE®EPAT. AkryanbHicTb. 3D-pekoHCTpYIOBaHHS MIKPOCKOIIIYHUX CTPYKTYp € IIHHUM METOIOM MOp-
(hoJOTIYHOTO NOCHTIHKEHHS PaHHBOTO MEpioay OHTOTeHe3y JronuHu. HabaraTto MeHmni, HK y AOpOCIOro op-
TaHi3My, PO3MIPH OPTaHiB i CTPYKTYpP IDIOAIB 3yMOBIIOIOTh TEXHIYHY MOJMIIUBICTh 3aJIMTH iX B OJHMH MapadiHo-
BUH OJIOK i pEeKOHCTPYIOBAaTH 3a CEpiMHUMH 3pi3aMH B aHATOMIYHIH Oe3MepepBHOCTI ISl BUBUCHHS (OPMH Ta
curTomii. MeTa — 3’scyBaTH e(EeKTHBHICTh METOANK 3 D-peKkoHCTPYIOBAaHHS KiCTKOBOI TKAHWHHU B ITPEHATAIFHO-
My nepiofi po3BUTKY toauHd. Metoau. JlocmimkeHo 6 cepilf MOCIiTOBHUX TiCTOJIOTIYHMX 3pi3iB 3apOJKiB JIO-
MHU BikoM Big 4 10 6 TmwkHiB BYP, 15 npenapariB rojioBU mepeArioNiB JIOJWHU BiKOM Bif 7 10 12 THXHIB
BYP, mioniB moauau BikoM Bif 4 10 9 micsiis BYP MeTo0M BUTOTOBJICHHS TiCTONOTIYHUX (5), @ TAKOXK TiCTO-
tonorpadiunux 3piziB (10) 6e3nocepenubo 3 mapadinoBoro 010ky Ta ix orudpoBku, a Takox 14 KT mnonis
JrOIUHU BikoM Bif 4 110 9 micsiie BYP. PesyabTarn. 3D-pekoHCTpYIOBaHHS Cepiif MOCiJOBHUX TiCTONOTTYHUX
3pi3iB epeKTHBHE /TSI TOCIHIPKEHHS TpeTnapaTiB 3apojiKiB, OpraHOKOMILIEKCIB, 30KpeMa, JUISTHOK TOJIOBH TIepe-
IUIOJIB 1 IUIO/IB JIIOJIMHY 3aBJSIKH JIETKIH 1IeHTH(iKaLii ricTOIOTIYHNX CTPYKTYp, OJHAK MOTpedye yI0CKOHa-

138

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



JIEHHS CTIOCO0IB 3iCTaBIIEHHS TiCTOJOTIYHMX 3pi3iB. 3D-pexoHCTpyrOBaHHS TicToTOmOrpadiyHuX 3pi3iB MOIIEHE
JUTSL TOCJTIKSHHsI TIpenapariB OpraHOKOMILUIEKCIB MEePEAIUIONIB 1 IUIOMNIB JIIOJWHU, TO3BOJISIE iMEHTHU(IKYBATH
OKpeMi 3aYaTKH KICTOK (XpSAIIOBY TKAaHMHY Ta OCEPEAKHM CKOCTCHIHHS), a TaKOX CyMiKHI cTpyktypu. 3D-
pexoHcTpyroBaHHA cepiftanx KT-3pi3iB edexkTuBHE AN MOCHIIDKCHHSA PEHTTCHKOHTPACTHHX aHATOMIYHHX
CTPYKTYP Y IUIOIOBOMY IIEPioAl PO3BUTKY JIOAWHH (KICTKOBOI TKAHWHH, KOHTPACTOBAHUX KPOBOHOCHHX CY[IVH).
Migcymox. Bubip meronnkn 3 D-pexoHCTpYIOBaHHS eMOPIOIOTIYHAX CTPYKTYP 3aJICKUTH Bifl BIKOBOTO IEPioay
Mmarepiany st fociipkeHHs: 3 D-pexoHCTpyroBaHHs cepiil TiCTONOTTYHHX 3pi3iB TOLIIBHO 3aCTOCOBYBAaTU IPH
BUBUCHHI 3apO/IKiB Ta MEPEIIIOIB, a TAKOXK OKPEMUX CTPYKTYp 1 oprasiB mioniB; 3D-pexoHcTpyloBaHHS cepiit
ricroronorpadiyHux 3pi3iB — IS JIOCHTIPKEHHS OPraHOKOMIUIEKCIB INMEpeAIuIoNiB Ta IuiofiB Jjroauuu; 3D-
pexoHcTpyroBanHst KT-3pi3iB — 11 BUBUCHHS! OKPEMHX CTPYKTYP IJIOAIB JIIOJHHH.

Kaiouosi cioBa: 3D-pexoHCTpyroBaHHS, BHYTPIIIHOYTPOOHHUH PO3BHUTOK, KICTKH Yepera, aHaToOMisl, JIFo-
JIVHA.
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CYBMIKPOCKOIITYHI 3MIHU CEKPE-
TOPHUX KAPJIOMIOILIMTIB B PAHHb-
OMY NOCTKOMITPECIMHOMY HEPIOJI
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Yuryk Ya.l. X, Kuziv O.E. "=, Yuryk L.1.
postcompression period of crush syndrome.

I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine.

ABSTRACT. Background. Crush syndrome is manifested by the activation of the pituitary-hypothalamic-adrenal system,
what is confirmed by a significant increase in the blood levels of catecholamines, cortisol and corticosterone. Its antagonist is
the atrial natriuretic peptide, which is synthesized by the myoendocrine cells of the heart, but the question of its participation
in the implementation of the adaptation syndrome under the conditions of the postcompression period of crush syndrome
remains unresolved. Objective: to establish submicroscopic changes atrial myoendocrynocytes in the early postcompression
period of crush syndrome. Methods. The study was conducted on 24 white male laboratory rats weighing 240-270 grams.
The experimental group consisted of 16 animals, divided into 2 to 8 animals each, which were removed from the experiment
after 1 and 3 days. The control group included 8 intact male rats. Crush syndrome was simulated by compression the soft
tissues of the thigh of the right pelvic extremity. Analgesia was performed by intraperitoneal injection of ketamine hydro-
chloride (100 mg/kg of body weight), the compression force was 7 kg/cm?, the area of the compressive surface — 5 cm? for 6
hours. The withdrawal of experimental animals from the experiment was performed by bloodletting after intraperitoneal in-
jection of sodium thiopental. Ultrathin tissue sections of the right and left auricles of the heart were studied using a PEM —
125 K electron microscope. Results. 1 day after decompression a submicroscopic examination of the auricles of the heart
revealed a significant increase the number of secretory granules, among which mature and diffusing types predominated,
which were localized in large groups in the paranuclear zone, as well as between mitochondria, myofibrils and near the endo-
theliocytes of hemocapilaries. After 3 days of the study destructive changes in the nuclei, energy, contractile and secretory
apparatuses of myoendocrinocytes, young and diffusing secretory granules were rarely found. Conclusion. In the early post-
compression period of crush syndrome 1 day after decompression hyperplasia of mature and diffusing secretory granules
occurs in the myoendocrinocytes of the auricles of experimental rats, which is a morphological manifestation of the accumu-
lation and secretion of atrial natriuretic peptide and significant decrease the number of secretory granules, alterative changes
in the myoendocrinocytes of the heart after 3 days of the study, which indicates suppression endocrine function of the heart.
Key words: heart, myocardium, myoendocrinocytes of the auricles of the heart.
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Beryn

Cunnpom tpusasioro crucHenHs (CTC) Bukiu-
Kae AKTHBAIIO rimogizapHo-TinoTasamo-
Ha/THUPHUKOBOI CHCTEMH, IO TMPOSBISAETCSA 3HAYHUM
3pOCTaHHSIM B KPOBi PiBHIB KaTeXOJaMiHiB, KOPTH-
301y Ta KOPTHKOCTEPOHY. 1i aHTAaTOHICTOM € mepe-

140

cepanuii Hatpiypernunnii nenrtux (ITHYII), sxuid
CHHTE3YEThCSl MIOCHIOKPUHOIMUTAMH  Iepesicepb
cepus. [THYII npuiimae ygacts B perymsamii 6arats-
ox (izionoriyHux i mMaTodizioNOTIYHUX MPOIECIB.
Tak, #oro piBeHb 3MIHIOETBCS MPH CEPIIEBIN HEI0-
CTaTHOCTI, TimepTensii, aedinur I[THYII cnpusie ne-
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nuayamizamii  eHAOMETpisl Ta  PEeMOCIIOBAHHIO
CHipalbHUX apTepiif, IO € NPUYNHOIO PO3BHUTKY
npeekiamrcii [1, 2. 3].

OcTaHHIM YacoM yBara BUCHHX 3BEpPHEHA IO
BuBueHHs poini ITHVYII 3a roctpoi HEUpKOBOI Hemo-
CTAaTHOCTI, JIETEHEBOTO CepIs, I[yKPOBOTO Iiabery,
OIIKOBOI TPaBMHM, aj€ HEBUPIIICHUM 3aJHIIAETHCS
HOro poiib Y PO3BHUTKY aJaNTauiifHOr0 CHHIPOMY Y
noctkommpeciinomy nepioai CTC [4. 5].

Mera mociiaKeHHsI — BCTAHOBUTH CyOMIKpo-
CKOIIYHI 3MIHM MIOCHIOKPHUHOIMTIB Hepeiaceplsb y
PaHHBOMY TTOCTKOMIPECIHHOMY TEpioji CHHIPOMY
TPUBAJIOTO CTHCHEHHS.

Martepianu i meToau

Jocnimkenns nposeneHo Ha 24 6immx mabopa-
TOPHUX IMIypax-camIiix wmacoio 240-270 rpam.
ExcnepuMmeHTansHy Tpymy ckiand 16 TBapuH,
pO3MOAINICHHX Ha 2 1O 8 TBapWH y KOXHIH, SIKHX
BUBOJIMIIA 3 EKCIIEpUMEHTY depe3 1 Ta 3 modu. B
KOHTPOJIbHY TpYyNy BXOIMJIO 8 IHTaKTHHX MIypiB-
CaMIIiB.

CTC mopenioBalld HUIAXOM CTHCKAHHS M'SKHX
TKaHMH CTeTHA MpaBoi Ta30BOi KiHIIBKU. 3HEOOJICH-
Hs MPOBOJMIIM IIUIIXOM BHYTPiLIHBO-OYEPEBUHHOTO
BBEJICHHSI KeTaMiHy rigpoxiopuny (100 mr/kr macu
Tija), cula Kommpecii cTaHoBuna 7 kr/cm? Ha 5 cm?
npoTsiroMm 6 roauH. BuBemeHHS MiATOCTIIHUX TBa-
PHH 3 €KCIIEPUMEHTY 3HIHCHIOBAIM LUIIXOM KPOBO-
IyCKaHHS TICII BHYTPIIIHHO-OYEPEBUHHOTO BBE-
JICHHS TiomeHTany HaTpito y no3i 50 wmr/kr. Jlns
CJIEKTPOHHO-MIKPOCKOMIYHOIO JOCHIDKCHHS 3a0u-
pajii MIMAaTOYKH Iepeicepab Ta BYHIOK cepus. Jlis
(hikcarii BuKopucToByBaiu 3adydepuuii 2,5 % pos-
YUH [JIIOTapaiblIeriny, a micias Qikcamii miamo-
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CIiTHWH MaTepial TOCTPHM JIe30M AUTHIN Ha dYa-
CTMHKM po3Mipamu 10 1 MM3Ta NpoMHBaK y TPhOX
nopuisix 0,1 momsiporo docdarunoro Oydepa. Ilo-
BTOPHO NMpOBOAWIHN (ikcanito y 2 % po3dnHi 4OTH-
puoKHCy ocMito mpoTsaroM 2 rommH. Ilicist 1mporo
TKaHHHHU CepIlsl MOBTOPHO MPOMUBAIHM B TPHOX IOP-
misx 0,1 momspHOro QocdarHoro Oydepa mo 10
XBUJIMH 1 3HEBOJHIOBAJM B Cepii CIHPTIB Ta adco-
JIIOTHOMY aneToHi. [1liAroToBIeHI TKAaHWHU 3aJTUBAJH
B cyMiw ernony 812 i apanauty. BurotoBmsim yib-
TPATOHKI 3pi3M Ha MIKPOTOMi Ta 3a0apBirOBaiU 1X
1 % BOAHUM pPO3YMHOM YpaHiITAIETATy, KOHTPACTY-
BaJIM IUTPATOM CBHHITIO 3TiTHO MeToay PeifHompaca
Ta BHUBYANM B ENEKTPOHHOMY Mikpockomi ITEM-
125K [6].

YTpuMaHHA IIypiB i EKCIEPHUMEHT BHKOHaHI
BiIMIOBiTHO A0 BUMOT "€Bponeichkol KOHBEHIIIT Ipo
3aXHUCT XPEOCTHUX TBApHWH, 1[0 BUKOPUCTOBYIOTHCS
JUIS CKCIIGPHMEHTIB Ta IHIIMX HAYKOBUX Ifiyici"
(CtpacOypr, 1986), mpaBui MOBOIKCHHS 3 CKCIIC-
PUMCHTAJILHUME TBapHHAMH 3TiTHO 3 JUPEKTHBOIO
Pagu €C 2010/63/EU 1npo moTpUMaHHs MMOCTAHOB,
3aKOHIB, aIMiHICTpaTUBHUX N0OJ0XeHb JlepkaB €C 3
MMUTaHb 3aXKHCTY TBAPHH, SIKI BUKOPHUCTOBYIOTHCS 3
HAyKOBOIO MeTomo [7].

Pe3yabTaTH Ta iX 00roBOpeHHs

CyOMIKpOCKOTIIUHE  JOCHI[PKEHHS MioKapaa
BYIIKAa CepIsl IHTAKTHHUX IIypiB 3acBiAYIIIO, IO
MIOCHIOKPHUHOIIUTA  MICTATh y  IIUTOIUIA3Mi
ocMio(ibHI, Pi3HI 32 BEIMYNHOIO Ta OYJOBOIO CEK-
PETOpHI TpaHysd, SKi MEPEeBAXKHO JIOKATI3YIOThCS
OiJs1 OZHOTO 13 TMONIOCIB siApa Ta KOHTAKTYIOTh 13
MUCTEPHAMHU IJIACTUHYACTOI0 KOMIUIEKCY [ OJbKi

(puc. 1).
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Puc. 1. ®parmeHT miolumTa NpaBoro ByLUKa cepus iHTaKkTHoro wypa. EnektpoHHa mikpodpoTorpadis. x13000. 1 — agpo, 2 —
CeKpeTopHi rpaHynu 1 Tuny, 3 — cekpeTopHi rpaHynu 2 Tuny, 4 — CekpeTopHi rpaHynu 3 Tuny, 5 — MiToxoHApii.
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BinnmoBigHO 10 cTaniif CeKpeTOpHOTO MPOIECy
PO3PI3HIM TPH THNH TPaHyJN: MEPIINA — MOJOI,
JIPYTHH — 3piJi Ta TpaHyJH TPETHOTO THITY — TU(YH-
nytodi. JlpiOHI TpaHYIH 3 TOHKO3EPHHUCTHUM IIiJIb-
HAM MAaTPHKCOM 1 CBITJIOIO OOJSMIBKOIO IIJ MEM-
OpaHoro iIeHTH(IKYIOTBCS SK MOJIOAI, KPYITHI Ipa-
HYJIM 3 €JIEKTPOHHOIIIJIBHUM T'OMOT€HHHM MaTpHK-
coM 0e3 OOJISIMIBKH — SIK 3piii, a TUPYHIYIOUI rpa-
HYJIM BIJIPI3HSUIMCS PO3MHTUMH KOHTypamu 0e3
IUTiICHOT MEMOpaHM Ta MAaTPUKCOM MEHIIOT Iiib-
Hocri [4, 5].

VY parHBOMY mOCTKOMITpeciiHOMY rrepiomi CTC
yepe3 1 100y BUSIBISLIN T€TEPOTSHHI 3MiHH OpraHel
SHIOKPUHHUX KapaioMiouTis (puc. 2).

Taxk, npuBepTano yBary pi3ke 30iIbIICHHS YH-
CEJIbHOCTI CEeKPETOPHUX TpaHyl, cepell SKHX Iepe-
BaKallK 3piTi Ta OTUQYHAYIOUi, SIKi BETUKUMH TpPY-
MamMy  JIOKaNi3yBalWCsA B TapaHyKJIeapHid 30HI
(puc. 2), a TakoXX MK MITOXOHApiAMH, MiohiOpna-
MU Ta O1JIs1 CHOTEITIOIMUTIB TEMOKAIIAPIB.

Snpa MiOCHIOKPUHOLMTIB 30epiranu OKpyriy
(dbopmy, kKapiosieMa SKHX YTBOPIOBAJIa YHCEIBHI iH-
BariHauii pi3Hoi rmubuHu. B kapiomnasmi nepeBak-
aB €yXpOMaTHH, IeTepOXpOMaTuH JAPIOHMMHU TPyA-
KaMH JIraB B3/I0BX BHYTPILIHBOTO JILCTKA KapioJe-
MH, siiepIie HeBeNWKe HIUTEHOI OyI0BH 3HAXOIIIOCH
B TIeHTpi KapiommasmMu. UYIiTKO KOHTYPYBaJIHCh
SIIEPHI TIOPH.

Puc. 2. ®parmeHT miouuta npasoro Byllka cepud wypa yepes 1 goby y paHHboMy nmoctkomnpeciiHomy nepiogi CTC.
EnektpoHHa mikpodoTorpadis. x22000. 1 — agpo, 2 — 3pini cekpeTopHi rpaHynu, 3 — MOMOAiI CeKPeTOpHi rpaHynu, 4 — AudyH-

OyHoYi CEeKpEeTOpHi rpaHynn, 5 — MiToXoHApIl.

Binburicte MiohiOpun 30epiranu mnapaieibHy
opienTauito. [Ipore, BusiBisuiM MioiOpuu 3 Hepis-
HOMIPHHMH CapKOMepaMH Ta TMOPYLICHHSM IX BIIO-
PSIKOBAHOTO PpO3TAIyBaHHSAM 32 KOHTPAKTYPHHM
THUIIOM, IO TIPOSIBISUIOCH 30MXEHHSIM aHi30TpOI-
HUX JHCKIB 1 BKOpOUYCHHSM capkoMmepiB. KaHambIi
€HJIOTUIA3MAaTHYHOTO PETUKYIYMY Pi3KO PO3IINpEHi,
BaKyoJIi30BaHi, B OKpeMHUX AUISHKaX (parMeHTo-
BaHi. CTpyKTYpHI KOMIIOHEHTH IUIACTHHYACTOTO
KOMIUIEKCY 3HAYHO TilepIuia3oBaHi, a HOTO BaKyoJi
Ta IUCTEPHU BUSBJBSUIMCH HE TiIbKH Ol sapa, a
MiX Miogibpunamu Ta mmija capkoiemoro (puc. 3).

EnexTpoHHOMIKpPOCKOMIYHI JOCHII)KEHHS BY-
IIOK Ceplsl eKCIIEPUMEHTAJIbHUX TBapuH 4epe3 3
00N y pPaHHBOMY MOCTKOMIIPECIHHOMY TMepioi
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CTC noka3zajii HapOCTaHHS JIECTPYKTHBHHUX 3MiH B
Apax, CHEepPreTHYHOMY, CKOPOTIIMBOMY Ta CeKpe-
TOPHOMY araparax MiOeHJOKPHUHOIUTIB, 00yMOBIIe-
HUX TOPYIICHHAMH KpPOBOIUIMHY Ta TeMaTOILEIo-
nsipHOTO Oap'epy. Tak, y eKCriepiMEHTAIbHUX IIypPiB
y BYIIKax Cepls CIIOCTepiranu pi3Ke 3MEHIICHHS
yCIX THINB CEKPETOPHHUX T'PAHyJI MPOTH IOTEPEIHb-
Ooro TepMiHy aociikeHHs. HeoOXigHO 3a3HAa4YuTH,
IO cepej TPpaHys BUSBILUIN 3piJl, SIKi JIOKali3yBa-
JIUCHh MK MITOXOHIpisIMH Ta MiohiOpumamMu MioeH-
JMIOKPUHOITUTIB, PIAKO 3yCTPiYaUCh MOJIOAI Ta
nubyHIyodi  cekpetopHi  rpamyam  (puc. 4).
CyOMikpockomiuHi 3MiHM B fOpax iHKPETOPHHUX
KapAiOMIOIMUTIB XapaKTepPU3yBaJINCh HAPOCTAHHAM
BMICTY TeTepOXpOMATHHY, SIKH KPYIHHUMH IpyKa-
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MH JISITaB HE TUTBKH B3I0OBXK BHYTPIITHBOTO JIFICTKA 710 11 TUISIMACTHH PUCYHOK 1 CBITYMIIO TIPO PO3BUTOK
KapioJjieMH, a 1o BCiif HyKJICOIIIa3Mi, 1[0 CTBOPIOBA- KapioIiKHO3Y.

Puc. 3. ®parmeHT mioumTa NpaBoro BylluKa cepus wypa vepe3 1 goby y paHHbOMy nocTkommnpeciiHomy nepiogi CTC.
EnektpoHHa mikpodoTorpadis. x14000. 1 — rinepTpocdoBaHi Ta BaKyonizoBaHi CTPYKTYPHi KOMMOHEHTW Komnnekcy onbaxi, 2 —
BaKyoni3oBaHi MiToxoHapii, 3 — miodibpunu.

Puc. 4. ®parmeHT miounTa nNpaBoro ByLluKa cepus Liypa vepe3 3 gobu y paHHbOMY nocTkomnpecinHomy nepiogi CTC.
EnekTpoHHa mikpodpoTorpadisi. x14000. 1 — 54p0 3 XBUNACTUMU KOHTYpamu Ta rpyakamu reTepoxpomaTtuHy B Hykneonnasmi, 2
— NOOAMHOKI CEKPETOPHI rpaHynu, 3 — Bakyoni3awis MiTOXOHAPIN, 4 — KOHTPaKTypu Miodpibpwr.
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Kontypu simep Oynm XBHISICTHMH BHACIHIZOK
JacTWX, ajie HerauOOKMX IHBariHAIii, smepus
3yCTpiYanuch piako. BusBism By3bki 30HH HaOpA-
Ky HaBKoONO smep KmituH (puc. 4). JlecTpyKTHBHI
3MIHA €HEepreTHYHOro amapaTy Oymu Oumemn riambo-
KHMH{ TIPOTH TIONEPEAHBOTO TEPMiHY JOCIHIIKEHHS.
BinpIiicTh MITOXOHIPIN BENUKI 3 Pi3KO MPOCBITIE-
HUM MaTpHKCOM BHACIIJIOK HAOpsKy i3 BKOPOYEHH-
MH, a00 TOBHICTIO 3pyHHOBaHMMH KPHCTaMH, B

OKpEeMUX i3 HUX BUSIBIIUIM ECTPYKIiIO 30BHIMTHBOT
MeMOpanu (puc. 5). 3HauHI ACCTPYKTHUBHI 3MiHH
MaJIA MICIle 1 B CKOPOTIMBOMY amapaTi iHKpeTOPHIX
KML. Jnst miogibpmr xapakTepHUM Oyio ix mepe-
CKOPOYEHHS, [0 ITO€IHYBAJIOCH i3 PO3BOJIOKHEHHSIM,
TOMOTEHI3AIICI0 1 YaCTKOBMM IX Ji3ucoM. Bcrasai
JMCKH B OKpEeMHX AUISIHKax Oynu 3pyHHOBaHi, a B
IHIIMX — Jel0 MOTOBIIEHHUMHU 3 EIEKTPOHHOIIIIb-
HUMH MDKKITITHHHAMH KOHTakTamu (puc. 5).

Puc. 5. ®parmeHT miouuta npaBoro Byluka cepus Lypa 4Yepe3 3 gobu y paHHbOMY mocTkomnpeciiHomy nepiogi CTC.
EnektpoHHa mikpodpoTorpadis. x16000. 1 — BCTaBHUI ANCK, 2 — CEKPETOPHI rpaHynu, 3 — BaKyoni3oBaHi MiTOXOHAPIl, 4 — KOH-

TpakTypu Miocpibpun, 5 — po3LuMpeHi BCTaBHi ANCKM.

[Moni6Hi 3MiHKM 3 OOKY MiOEGHIOKPHHOLNTIB Te-
pencepap omnmcaHi 3a iMOOiTi3alifHOTO CTpecy Ta
aprepianbHOI Tinmeprensii, cepieBoi HEIOCTaTHOCTI,
3a yMOB mocTpenepdy3iiHOTO Mmepiofy, IyKpOBOroO
niabery [8-12]. BusBieni 3MiHM CBig4aTh Tpo mpu-
THIYeHHs] eHJOoKpuHHOI ¢(yHKkuii cepus. Orpumani
HaMHU JlaHi [iATBEP/KYIOTh 1 pe3yJbTaTh JIo-
cmimpkens JKypakiBebkoi O.51., siki mokasanud 3MeH-
IICHHS KIJIBKOCTI CEKPETOPHUX IPaHy’I uepes 3 1oou
MiCJIS 3aralibHOI TIHOO0KOI TimoTepmii [ 13].

BucHoBknu

1. Y paHHBOMY HOCTKOMIIPECIHHOMY TIIepioJi
CTC uyepe3 1 noby micnst gexommpecii B MioeH10-
KPMHOLIUTAX BYHNIOK CEpUs EKCIIEPUMEHTAIbHUX
LIypiB Ma€ Micue Tinepruiasis 3pianux ta AupyHIyo-
YHX CEKPETOPHUX TIpaHyl, o € MOp(OIOridHUM
MPOsIBOM HaKomu4eHHs Ta cekpertii [THYTL.

2. Yepes 3 nobu micis aeKoMmmpecii B paHHb-
oMy mnoctkomipeciiinomy nepiogi CTC cyOmikpo-
CKOIIIYHA OpraHi3ailis CeKPETOPHHUX KapIiOMIOIHUTIB
XapaKTepU3y€eThCsl 3HAYHUM 3MEHILICHHSIM KiJTbKOCTI
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CEKPETOPHHUX TpaHyJ, albTepaTUBHUMHU 3MiHaAMH
MiOCHJOKPUHOIINTIB CEpIld, MO CBITYUTH PO IPH-
THIYeHHs eHJOKPUHHOI (QyHKIIT cepIis Ta 3MEHIIIEH-
Hs HaaxokeHHs B kpoB [THVYTIL.

IlepcnekTHBY MOAAIBINNX AOCTITKEHD

[Tnanyerscst mpoBeieHHsT MOYOMETPUYHHX JI0-
CJIJDKEHB JUIsl BUBUSHHS KUIBKICHOT XapaKTEepUCTUKU
CeKpeTOpHOT (YHKIT MIOCHIOKPUHOIMTIB BYIIOK
cepus 3a ymos CTC.

Indopmanis npo kKoHQUIIKT iHTEpeciB

[Norenuiitnnx abo sIBHUX KOH(IIIKTIB iHTEpeECiB,
IO TMOB’S3aHi 3 IMM PYKOIHCOM, Ha MOMEHT
myOutikanii He iCHye Ta He epe10a4aeThesl.

Jxepesia piHaHCyBaHHS

JlociipkeHHsT IPOBEACHO B paMKaxX HayKOBO-
nociigaoi Temu «OcoOIMBOCTI NepeOyI0BU CYANH-
HHUX pycesl BHYTPILIHIX OpPraHiB MpU MOJIENIOBaHHI
reMOJIMHAMIYHHUX PO3JIaJiB Pi3HOTO T'eHe3y Ta par-
TOBOMY YCYHEHHI IaTOT€HETHYHHX UHHHHKIB Yy
EKCIICpUMEHTI» (HOMep JepKaBHOI  peecrpartii
0121U100070).
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HOpuk 5.1, Ky3is O.€., IOpuk LI. CyomikpockoniuHi 3MiHN ceKpeTOPHUX KapaioMioUTiB B paHHb-
OMY NMOCTKOMIpeciiHOMY Nepiofi CHHIPOMY TPHUBAJIOT0 CTHCHEHHS.

PE®EPAT. AxryaibHicTh. CHHAPOM TPHUBAIIOTO CTHCHEHHS MPOSIBIETHCS aKTHBAILIEK TimodizapHO-
rirnoTanamMo-HaJHUPHUKOBOI CHCTEMH, 1[0 CTBEPIXKYETHCS 3HAUHUM 3POCTaHHSIM B KPOBI PiBHIB KaT€XOJIAMiHIB,
KOPTH30J1y Ta KOPTHKOCTEpPOHY. i aHTAarOHiCTOM € mepecepHuil HaTpiilypeTHUHMI MenTH L, AKUil CHHTE3yeTh-
sl MIOGHJOKPUHHUMH KIIITHHAMH CEpIls, ajle HEBUPIIICHUM 3JIMIIAETHCS MTUTaHHS CTOCOBHO HOTO ydacTi B pe-
aizarii aganTanifHoro CHHAPOMY 332 YMOB ITOCTKOMIPECIHHOTO Iepiofy CHHIPOMY TPUBAIOTO CTHCHEHH:S. Me-
Ta: BCTAHOBUTH CYOMIKPOCKOIIYHI 3MiHH MiOCHIOKPHHOILHUTIB Iepe/icepah Y PAHHROMY ITOCTKOMIIPECIHHOMY
nepioni CHHAPOMY TpHBajioro cTucHeHHA. MeTtoau. JlocnimkeHas npoBeneHo Ha 24 6inux 1abopaTOpHUX MIy-
pax-camirsx Macoro 240-270 rpam. ExcriepumenTanpHy TpyIty ckiand 16 TBapuH, pO3NOiIeHNX Ha 2 1o 8 TBa-
PHH y KOXXHIH, IKHX BUBOJAWIH 3 eKCIIEPUMEHTY uepe3 1 Ta 3 1o6u. B KOHTposbHY Ipymy BXOIMIIO § IHTAKTHUX
nrypi-cammiB. CHHIPOM TPHUBAJIOTO CTHCHEHHS MOJETIOBANH IIUIIXOM CTHCKaHHA M'SKUX TKaHWH CTETHA MIPaBoi
Ta30BOi KiHI[IBKH. 3HEOOJICHHS MPOBOIIIN IUIIXOM BHYTPIIIHBO-OYEPEBHHHOTO BBEICHHSA KETaMiHY TiIpOXIIO-
puay (100 Mr/kr Macu Tija), cuila KOMIIpEcii cTaHoBMIa 7 KI/cM2, TLIOIIA CTHCKAKOYOT TIOBEPXHI — 5 cM? IIpOTs-
roM 6 roauH. BuUBeIeHHS MiIMOCTITHAX TBAPHH 3 €KCHEPHUMEHTY 3iHCHIOBAIH IIJSIXOM KPOBOITYCKaHHS MiCIIs
BHYTPIIIHBO-04E€PEBUHHOTO BBEJICHHS TIOIIEHTAIY HATpito. YIJIBTPATOHKI 3pi3M TKaHWHH IIPABOTO 1 JIIBOTO BYIIOK
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cepIsi BUBYAIN Ha elnekTpoHHOMY Mikpockomi [TEM — 125 K. PesyabTaTtn. Yepes 1 n00y micns aexommpecii
MIpH CYOMIKPOCKOITITHOMY JOCHIKEHHI BYIIOK CEPIlsl BiMI4€HO CYTTEBE 301NBIICHHS KUTBKOCTI CEKPETOPHUX
TpaHyJI, cepell SKUX MepeBakaliy 3pil Ta TuYHAYIOUYl THIH, SKi BEITUKUMU TPYIaMH JIOKAIi3yBaliucs B Tapa-
HyKJIeapHill 30Hi, a TAKOX MK MITOXOHAPisAME, MiodiOpriamMu Ta Oilis eHI0TeTIONUTIB reMoKamispiB. Yepes 3
JIOOM JTOCIiIKEHHSI HAPOCTANIN JECTPYKTUBHI 3MiHHU B Spax, CHEPTeTHIHOMY, CKOPOTIMBOMY Ta CEKPETOPHOMY
amapaTax MiOCHAOKPHHOIINTIB, CIIOCTEPIraiy pi3Ke 3MEHIICHHS YCiX THIIB CEKpPEeTOPHUX TpaHyl. Cepen rpaHyl
BUSIBISUIM  3pUT, SIKi JIOKANTi3yBaJMCh MDXK MITOXOHIpIAMH Ta Mio(iOpuiaaMu MiOCHIOKPHUHOLMWTIB, PiIKO
3ycTpivanuck Mononi Ta audyHayroodi cexperopHi rpaHynu. Ilimcymok. B panHbOMy mnocTkomIipeciiiHoMy
Nepiofii CHHIPOMY TPHBAJIOTO CTHCHEHHS depe3 1 100y micist nexoMnpecii B MIOGHIOKPUHOIUTaX BYIIOK CEepIs
EKCIIepUMEHTANIBHUX IIypiB Mae Micle Tineprriasig 3pijaux ta AuQyHAYIUNX CEKPETOPHUX TPpaHyJ, IO € MOp-
(OJIOTIYHMM MPOSIBOM HAKONMYEHHS Ta CEKpeLil MepeaAcepJHOr0 HaTpiiypeTHYHOro MEeNnTUy Ta 3HAUHEe 3MEH-
IIEHHS KUIBKOCTI CEKPETOPHUX IpaHyl, albTepaTUBHI 3MiHM MiOCHIOKPHHOIMWTIB cepls 4epe3 3 modu 1o-
CJTIJDKEHHS, IO CBIIYUTH MPO MPUTHIYCHHS CHIOKPUHHOT QYHKIIT CepIls.
Kurouosi ciioBa: cepiie, Miokapa, MiOCHIOKPHHOIIUTH BYIIOK CEepLs, CHHIPOM TPUBAJIOTO CTUCHEHHSL.
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Yakymovych D.V. Comparison of mineral composition and density of hard tissues of formed permanent teeth.
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine.

ABSTRACT. Background. Modern scientific medical literature contains numerous publications devoted to the study of
mineral composition of the hard tissues of teeth. However, only individual works are devoted to the comprehensive study and
comparison of the mineral composition of enamel, dentin, and cementum. Aim: to study the features of mineral composition
of the hard tissues of the tooth and find out the content ratio of the main mineral elements in the dentin, enamel and cemen-
tum of permanent teeth. Methods. We used 20 fully formed permanent teeth without pathology of hard tissues, removed for
orthodontic indications or as a result of trauma, for the study. The mineral composition of the hard tissues of the teeth was
studied by atomic absorption and emission spectral analysis performed on an atomic absorption spectrophotometer AAS-1N
(CarlzeissJena, Germany) using a propane-butane-air flame. The content of seven mineral elements (Ca, P, Mg, Na, K, Sr
and Zn) was studied. To objectify the findings, the content of the studied elements in the solid tissue samples was determined
as a percentage.The density of hard tissues of 40 permanent teeth was determined on a Siemens dental radiography device
with Trophy Radiology software. Results. The obtained results of the spectral analysis of the mineral composition of hard
tissues of permanent teeth proved the content of all investigated mineral elements in enamel, dentin and cementum in quanti-
ties sufficient for determination. It has been established that calcium and phosphorus are the most represented in all hard
tissues of the teeth, while the smallest parts belong to potassium and strontium. The calcium content in enamel is twice as
high as in dentin and almost twice as high as in cementum. The amount of phosphorus is the highest in cementum and the
lowest in enamel, but the difference in the content of this element in all three tissues is insignificant. The magnesium content
in enamel is only slightly higher than in dentin and three times higher than in cementum. The amount of sodium in dentin is
five times lower than in enamel, and three times lower in cementum than in enamel. The content of potassium is the same in
dentin and cementum and is significantly lower in enamel. The amount of zinc in enamel is twice as high as in cementum and
almost five times higher than in dentin. The content of strontium in enamel is twice as high as in cementum, but 1.5 times
lower than in dentin. The ratio of the density of enamel, dentin and cementum is similar to the ratio of their magnesium con-
tent and is inversely related to the phosphorus content. Conclusion. The ratio of the studied mineral elements is different in
enamel, dentin and cementum, which obviously has an effect on their quality characteristics.

Key words: enamel, dentin, cementum, mineral elements, atomic absorption spectral analysis, mineral density.
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Beryn

JaHi HayKOBOi MEINYHOI JTiTepaTypu CBiT4aTh,
10 Ha Kapiec Ta HOTOo YCKJIQAHCHHS NPHUNANAE ChO-
roaHi 6sm3eko 95,5% B CTPYKTYpi CTOMATOJIOTIYHOI
3axBopioBaHocTi [1]. Tomy mpobnema 30epexeHHs i
SIKICHOTO BiJIHOBJICHHS IIUTICHOCTI TBEPAMX TKaHWH
3y0iB 3aJIHIIA€THCS CHOTOIHI OCOOIMBO aKTyaJIbHOIO
HE JIMIIE 3 TOYKH 30py CTOMATOJOTI] Ta €CTeTUYIHO1
MEIWIMHY, alleé ¥ Ma€ 3araJlbHOMEIWYHe Ta CoIlia-
JbHE 3HAYEHHS I 30€peXeHHS 37I0pPOB'S Ta SKOCTI
XKUTTS HacesneHHs. [lomyk Ta oOrpyHTyBaHHS e(ek-

TUBHUX METOJIB MPO(]ITAKTHKH Ta JTIKyBaHHS OJIOH-
TOMAaroJorii BUMarae TIMOOKOTO Ta JIOCKOHAJIOTO
3HAaHHS OCOONMBOCTEH OyHOBH 1 MiHEpalbHOTO
CKJIaJy TBEpAMX TKaHUH 3y0a, IO € HEOOXITHUM SK
JUIst 0OpaHHs 3ac00iB oISy 1 NpO(]ITaKTHUKY, TaK 1
JUI1 BUOOPY ONTHUMANBHUX IUIOMOYBaIbHHUX MaTepi-
ajiB B 3aJ€XKHOCTI BiJ JIOKami3arii, IITHOMHM Ta I10-
[IMPEHOCTI MaToJIoriyHoro npouecy [1-6].
BuBueHHs TBepAMX TKaHWH 3yOiB — JEHTHHY,
emall, IIeMEHTY — B)Ke JaBHO IpHUBEpTae yBary Qa-
XIBIIIB PIi3HUX CIEI[iaIbHOCTEH — CTOMATOJIOTIB Ta
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MopdosoriB, 0i0XiMiKiB, MaTepialO3HABIIB TOIIO.
Takuii iHTEpeC 3YMOBJICHWH YHIKaIbHUMH BIIACTH-
BOCTAMH IOCII/DKYBaHHX TKAaHHH, LIO JO3BOJIIOTH
iM TPUCTOCOBYBATHCH 1O PI3HUX BHIIB HaBaHTa-
JKeHb, IBUAKOI 3MiHM iX CHJIM Ta HAIpPaBICHOCTI B
mpoIieci MOBHOI Ta JKYBaJIbHOI apTUKYIALii, 30epi-
ralo4y Npy LOMY ITICHICTH 1 HEe BTpadarouu ¢op-
MH. 30epeXeHHsl IMX BIIACTUBOCTEH, OCOOJIMBO B
JUISTHKaxX KOHTaKTy TKaHWH pI3HOT CTPYKTypH Ta
MIHEpaJIBbHOIO  CKJIaay —  B3/OBX  €MajeBo-
JICHTUHHOTO 3’€JIHAHHS, B IUISHIN IIHHKK 3y0a — €
OJTHMM 3 OCHOBHHX 3aBJ[aHb CTOMATOJIOTa TIPH JIIKY-
BaHHI Kapiecy Ta pecTaBparlii 3y0iB.

CyuacHa HayKOBa MEIMYHA JIiTEpaTypa MiCTUTh
YHUCIICHHI ITyOJIiKaIlil, IpUCBsIYEHI BUBYCHHIO CTPYK-
TYpH 1 MiHEpPaJIFHOTO CKJIaIy TBEPINX TKAHHUH 3YOiB.
3’scyBaHHIO OCOONMBOCTEH MiHepamizamii emaiti
onpasy miciis mpopi3yBaHHA 3yOiB i BOPOIOBX Ha-
CcTymHUX 12-18 MiCSIiB MPHUCBSIYCHI TOCIIIKCHHS
Xomenko JI.O., Copouenko I'.B. (2015) [5]. Pe3y:s-
TaTu JOCIHiJKeHb, npoBeaeHux ['yprosorw . M., Ta
criBaBT. (2018) 3acBiquyloTh MOMIOHICTE MiHEpaJb-
HOTO CKJIany TonorpadiyHo pi3HUX AUISHOK KOpO-
HOK TOCTiHHX 3y0iB JIIOAMHU Ta HOT0 O0COOIMBOCTI
y pi3HuX mapax emani [6]. [IpoTe mumie mooaunHOKI
mparli MPUCBAYCHI KOMIUICKCHOMY BHBUCHHIO MiHe-
PaJBHOTO CKJIaMy Pi3HHX TKaHUH 3y0a, X04a pe3yJib-
TaTH caMe TaKuX JNOCIIIDKCHb MOXYTh CTaTH Teope-
TUYHUM TIATPYHTSIM TSI ONTHMI3alii CKiIagy MiHe-
paJbHOTO KOMIIOHEHTA JIIKYBaJbHUX IpenapaTiB Ta
IUIOMOYBJIBHUX MatepiaiiB, PEKOMEHJIOBaHHX [0
BUKOPHCTAHHS MPU KOPEKLii MaTOJOTIYHUX ITpOole-
CIB TBEpAMX TKaHUH 3y0iB pi3HOI JIoKai3aii.

MeTo10 HalmOro JOCIIKEHHS CTal0 BUBUCHHS
0co0IMBOCTEH MIHEpaJBHOTO CKJIaJQy Ta CITiBBiJHO-

IIEHHS BMICTY OCHOBHUX MiHEPAIbHHUX EJIEMEHTIB y
JNEHTHHI, eMalli Ta IIeMEHTI TMOCTiHHuX 3y0iB Ta
3’sCyBaHHS 1X BIUIMBY Ha MiHEpaJbHY IIUIbHICTH
TBEpIUX TKaHWH 3y0a.

Martepianu Ta MeToan

Jns mocmimkeHHs BUKOpUCTaHO 20 TOBHICTIO
copMOBaHKX MOCTIHHUX 3y0iB Oe3 marToJorii TBep-
JIMX TKaHWH, BUJQJICHUX 32 OPTOJOHTUYHUMHM TOKa-
3aMH a0o B pe3yibTaTi TpaBMU. KoxkeH 3y0 po3nu-
JIFOBAJIM 1 32 JIOTIOMOTOI0 CTOMATOJIOTiYHUX OOpiB Ta
JCKIB PO3ALIIN 1 OKPEeMO MOAPIOHIOBAIN eMallb,
JICHTHH Ta IIEMEHT.

MiHepanpHUI CKJIaJ TBEPIUX TKaHUH 3y0iB J10-
CIKYyBJIM  [UIAXOM  IIPOBEACHHS  aTOMHO-
abcopOWiHHOTO Ta EMICIHHOTO CHEeKTPAILHOTO aHa-
i3y, BUKOHAHOT'O Ha aTOMHO-a0COPOIIfHOMY CIIeK-
tpodoromerpi AAS-1N (CarlZeissJena, Himeuunna)
13 BUKOPUCTAHHSM II0JIyM Sl TIPOTIaH-OyTaH-TIOBITPSI.

JlocmiKyBaJii BMICT CeMH MiHEpallbHUX elle-
menTiB (kaipuiit (Ca),pocdhop (P), marniii (MQ)
inarpiii (Na),kaniit (K), crponuiit (Sr) i uusk (Zn).
Jnst 00’exTHBi3allil OTPUMAHUX PE3YJIBTATIB BMICT
JIOCITI/DKYBAaHHX €JIEMEHTIB y 3pa3Kax TBEpIUX TKa-
HUH BU3HAYAIN y BiZICOTKaX.

inpHicTh TBepauX TKaHUH 40 MOCTIHHHUX 3Y-
0iB BH3HAYAIM HA amaparti A JACHTAJIBHOI paIioBi-
3iorpagii dipmu Siemens 3 mporpamHEM 3abe3re-
yerHsM Trophy Radiology. OguHUI BUMIPY IIib-
HOCTi — yMOBHa oxuHUIA cipocTi (YOC).

Pe3ysbTaTH Ta iX 00roBOpeHHs

OTpHuMaHi pe3yiabTaTH CIEKTPAIBLHOTO aHaji3y
MIHEpaJIbHOrO CKJIaAy TBEpPAWX TKAaHHH IMOCTIHHUX
3y0iB 3aCBIIYMIIM BMICT BCIX JOCHIIKYBaHHX MiHe-
paJIbHUX €JIEMEHTIB Y eMalli, ACHTHHI Ta LEMEeHTI Yy
KIJTBKOCTSIX, JIOCTATHIX JJIs BU3HAaYCHHs (Tadu. 1).

Ta6mums 1

BwMicT MiHepaJIbHUX €IEMEHTIB B TBEPMX TKAHMHAX MOCTIHHUX 3y0iB.(%)

Emanp Jentun IlemenT
Kanpmiit 109=+1,1 51+0,6 6,6 £0,7
MarHii 0,22 +£0,01 0,18 £0,01 0,070 + 0,005
Hartpiit 14+0,1 0,27 £ 0,02 0,44 + 0,04
dochop 41,8+ 2,7 448+1,1 472+12
Kauniit (8,6 £0,9)x103 (1,2£0,1)x10%? (1,1£0,1)x10%?
Hunak 0,075 + 0,006 0,016 + 0,002 0,043 + 0,002
CtpoHnii (11,3 +5,9) 1073 (18,3 £ 5,5) 103 (5,3+2,9) x10°®

AHaii3 oTpUMaHMX AaHUX JI03BOJIUB 3’SICYBaTH
MEBHI 3aKOHOMIPHOCTI MIHEpaJbHOTO CKJIAmy Ta
CHIBBIAHOIICHHS OCTIKYBAaHMX €JIEMEHTIB IS
eMalli, ICHTHHY Ta EeMEHTY 3y0a. 30KpeMa BCTaHO-
BJICHO, [0 HAWOUIBII MPEACTaBICHUMH Y BCIX TBEp-
JIMX TKaHUHAaX 3y0iB € KanbLii 1 pocdop, HalimeHmi
YACTKH HaJeXKaTh KaJlilo 1 CTpoHMit0. YacTka Kajb-
[if0 B eMalli € ynBidyi OiNbIIOI0, HIX B JCHTHHI 1
Maike yaBiui OUIBIIOI, HiX B IleMeHTi. YacTka
(dhocdopy HailBUIIA B IIEMEHTI, a HAWHIKYA B eMalli,
ajie pi3HMI BMICTY JQHOTO €JIeMEHTa y BCiX TPhOX
TKaHWHAX € HEICTOTHOIO.
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BimcoTok BMICTY MarHiro B eMalli JIMIle He3Ha-
YHO BUIIWH, HIK B ICHTHHI 1 yTpu4i O1TBIINH, HIXK B
meMeHTi. YacTka HATpir0 B ACHTHHI Yy ITSITh pasiB
MEHINIA, HK B €Malli, a B EMEHTI yTPHUi MCHIIA,
HIX B eMali

Bincorok kajiio OZHAKOBUM B JEHTHHI Ta Iie-
MEHTI Ta ICTOTHO HIK4YHUH B emaii. YacTka UHKY B
eMaJti yIBidi BHINA, HIK B IIEMEHTI Ta Maike y I’ Th
pa3iB BHIIA, HIXK B JICHTHHI.

BwmicT cTpoHIiito B eMani ynBidi BULIUH, HIX B
eMeHTi, ane y 1,5 pa3a Huxk49ui, HiXK y IEHTHH.

Jlst 3’sicyBaHHS 3B’SI3KiB MiX OCOOJMBOCTSIMH
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MiHEepaNbHOTO CKJIAIy eMali, ICHTHHY Ta EeMEHTY i
X AKICHUMH XapaKTepUCTUKAMH, METOJOM JEHTaIb-
HOi pamioBiziorpadii Oymo mpoBeneHO BH3HAYCHHS
IIUTFHOCTI KOKHOT 3 TOCTIIKYBaHUX TKaHHH.

Pesymeratn mpoBeneHoro panioiziorpadidHo-
TO JOCIiIKEHHS 3aCBIIUMINA ICTOTHO BHIIHHA PiBEHB
IIITBHOCTI €Malli y MOPIBHAHHI 3 1HIIMMH TBEPIUMHU
TKaHMHamu 3y0a — 189+8,62 YOC mis emani Ta
163+6,83 YOC, 152+11,62 YOC mns neHTHHY i
LIEMEHTY BiJNoBinHO (puc. 1).
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€Mallb OEHTUH LUEMEHT

Puc. 1. CniBBigHOLWIEHHSI LWiNbHOCTI TBEpPAWUX TKaHU
3ybiB 3a gaHumu pagiosisiorpadii (YOC).

[Ipu mopiBHSIHHI pe3ynbTaTiB aHamizy MiHepa-
JIBHOTO CKJIaJy Ta LIUILHOCTI TBEPAUX TKaHUM 3yOiB
OyJ0 BCTAHOBJICHO MOMIOHICTh CIIBBITHOIICHHS
MiHEpaIbHOI IITPHOCTI eMali, ICHTHHY Ta [IEMEHTY
3 BMICTOM MarHiro Ta 0OepHEHHH 3B'SI30K 3 BMiCTOM
docdopy.

TakuM YHMHOM, OTPHMaHi pe3ynbTaTH 3acBii-
YYyIOTh HasBHICTH Pi3HHUX CITiBBIIHOUICHh MiHEPaJb-
HUX €JIEMEHTIB Y KOXHIH 3 JOCHIIKyBaHUX TKaHUH,
110, y MO€JHAHHI 3 CTPYKTYPHUMHU OCOOIHMBOCTAMH
eMaji, JeHTHHY Ta LEeMEHTy 3abe3neuye iX sIKiCHI
XapaKTEePUCTUKHU Ta TIEBHUH PIBEHb Kapiecpe3nucTeH-
THOCTI.

CporosiHi iCHYIOTb pi3HI TOYKH 30py Ha JIOMi-
HYBaHHSI CTPYKTYPHUX OCOOJIMBOCTEH TBEPIUX TKa-
HUH 3y0iB YW IX MIKpOEIEMEHTHOTO CKIaay NpH
(hopMyBaHHI IEBHUX MEXaHIYHHX BIIACTHBOCTEH [2-
5]. llpu 3HAYHO OUTBIIMX MOKJIMBOCTSIX BIUTHBY (SIK
MATOJIOTIYHOTO, TaK i KOPHUT'YHOUOrO) Ha MiHEepaib-
HHMH KOMIIOHEHT TBEPIUX TKaHUHHU 3y0a, 30Kpema —

eMalli, HbK Ha CTPYKTYypHHA, O4€BUAHO, IO TITBKU
KOMIUIEKCHHUH MMIAXIX IO IETAILHOTO BHBYEHHS Mi-
HEpaJBbHOTO CKJIANy €Malli, JEHTUHY Ta LEMEHTY 3
ypaxyBaHHAM XapaKTEPHUX OCOOIMBOCTEH KOXKHOT 3
JOCIIDKYBAaHUX TKAHWH JTO3BOJHUTH €()EKTUBHO 3a-
mo0iraTi po3BHUTKY Kapio3HUX 1 HEKapio3HHX ypa-
JKEHb 3y0iB Ta MPOBOAWTH IX sIKICHE JIiKyBaHHS [3,
7].

BucHoBku

1. Bci pmocmimkyBaHi MiHEpaJbHI €JEMEHTH:
kanpuiit (Ca), dochop (P), marniit (Mg), Harpiii
(Na), kamniit (K), ctpoHwiit (Sr) i sk (Zn) OpucyTHI
y eMalli, IeHTHHI Ta IeMEeHTi c()OpPMOBAHUX TIOCTIiM-
HUX 3y0iB y KUTBKOCTSIX, JOCTATHIX U BU3HAUYCHHS.

2. HaiOinpm mpencTaBieHIMH y BCIX TBEPIUX
TKaHUHAX 3y0iB € KanmbIii i Gpocdop, HaiiMeHTTi Jac-
TKH HaJISKATh KaJIilo 1 CTPOHIIiTO.

3. ChiBBiZHOMICHHS TOCTIKYBaHUX MiHEpalb-
HUX €JIEMEHTIB € PI3HHM B e€MaJli, ICHTHHI Ta IieMe-
HTI, 1110, OYE€BH/IHO, Ma€ BIUIMB Ha 1X MeXaHi4YHi Bjia-
CTHBOCTI.

4. CriBBiJHOIICHHS HIIILHOCTI eMali, ICHTHHY
Ta IEMEHTY € MOJIOHMM 10 CITIBBiJIHOIICHHS BMICTY
B HHUX MarHio i Mae oOCpHEHHUH 3B'I30K 3 BMICTOM
docdopy.

I[lepcnexkTHBY MOJANBIIMX A0CTIIKEHD.

OCKITBKH Ha IOYMKY YHCIICHHHX JOCIIiIHUKIB
piBeHBp MiHepamizamii TBEepANX TKaHWH 3y0a € Tpo-
BIIHUM YHMHHUKOM MU NPOTHO3YBAaHHS PO3BUTKY
Kapiecy, pe3yJIbTaTH MOJabIINX TOCHIIIKEHb 0C00-
JIMBOCTEH 1X MiHEPaJBbHOTO CKJIay I03BOJITH IATO-
TEHETUYHO OOTPYHTYBaTH IIiJBHILICHHS CTYyNEeHs IX
MiHepamizamii [UISXOM MICIIEBOTO 3aCTOCYBaHHS
3ac00iB SIKI MICTSITh Y CBOEMY CKJaJi Kanbliil, Gpoc-
¢dop, MarHii Ta iHII MIKPOCIEMEHTHU. SIK BaXKITUBUH
Ta e(peKTUBHUI HAPSAMOK MPODITAKTHKH Kapiecy

Indopmanis npo koHJIIKT iHTEpeciB

[MoteHmiitanX a00 SBHUX KOH(QIIIKTIB iHTEpECIB,
10 TOB’SI3aHi 3 IIUM PYKOITUCOM, HA MOMEHT ITyOi-
Kallii He iCHy€ Ta He mepeq0a4aeThCs.

dxepena piHaHCYBaHHA

JlocimipkeHHsT IPOBEACHO B paMKax HayKOBO-
nociigHoi pobotu «MopdodyHKITiOHATBEHI 0CO0TH-
BOCTI OpraHiB y Ipe- Ta MOCTHATAJILHOMY Iepiojax
OHTOT'€HE3Y, I1iJ BIUIMBOM OITIOi/liB, XapuoBUX J00a-
BOK, PEKOHCTPYKTHBHOI Xipyprii Ta OXupiHHs (HO-
Mep nep:kaBHOI peectpartii 0120U002129).
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AxumoBuy /I.B. IopiBHAHHA MiHEpPaJBHOro CKJIAAy Ta HILTbHOCTI TBepAMX TKAHHH cGOPMOBAHUX
nocTiHux 3yo0iB.

PE®EPAT. AkryaibHicTh. CydacHa HayKOBa MEIUYHA JITEpaTypa MiCTUTh YHCJICHHI ImyOikarii, mpuc-
BAYCHI BUBUCHHIO MIHEpAJFHOTO CKJIaqy TBEpAHWX TKaHWH 3y0iB, IlpoTe numre mooAwWHOKI Ipami HMpUCBSYCHI
KOMIIJICKCHOMY BUBUYCHHIO Ta MOPIBHAHHIO MiHEpaIbHOTO CKIIAy eMali, ISHTHHY Ta eMeHTy. MeTa: BUBUCHHS
0co0JIMBOCTEH MIHEPANBHOTO CKJIa[y TBEPAMX TKAHHMH 3y0a Ta 3°sSCyBaHHs CIIBBIJHOIICHHS BMICTY OCHOBHHX
MiHEpaJbHUX €JIEMEHTIB Y JCHTHHI, eMaJli Ta IeMEHTI MOCTIHHUX 3y0iB. Meroau. st noCiKeHHsT BUKOPHC-
taHo 20 MoBHICTIO chOPMOBAHUX MOCTIHHUX 3yOiB Oe3 MmaToJorii TBEpAUX TKAaHWH, BUNAICHHUX 32 OPTOJOHTHY-
HMMH NOKa3aM# abo B pe3yJbTaTi TpaBMU. MiHepalbHHUIA CKJIaJ] TBEPANUX TKaHHH 3y0iB JOCIIDKYBaIH IUIIXOM
NPOBEJICHHS. ATOMHO-a0COpPOLIHOTO Ta eMICIHHOTrO CHEKTPalbHOIO aHalli3y, BHUKOHAHOTO Ha aTOMHO-
abcopoOmiitHoMy cniekTpodoromeTpi AAS-IN (CarlZeissJena, HiMeuunna) i3 BUKOPUCTaHHSIM MOIYM sl TIPOTIaH-
Oyran-noBitps. JocmimkyBamm BmicT cemu MiHepanmpHHX enemeHTiB (Ca, P, Mg, Na, K, Sr i Zn). Hdnsa
00’€eKTHBI3aMIi OTPIMAaHUX PE3yIbTATIB BMICT TOCTIKYBaHUX EIEMEHTIB Y 3pa3kaxX TBEPIUX TKAHWH BU3HAYAIHN
y Bimcotkax. LinpHicTs TBepAnMX TKaHUH 40 TOCTIMHMX 3y0iB BH3HAYalM HA amapaTi JUis JCHTAIBHOI pamioBi-
3iorpagii dipmu Siemens 3 mporpamanM 3abe3nedeHHsM Trophy Radiology. Pe3yasTaTn. OTpuMaHi pes3ynbra-
TH CHEKTPAIFHOTO aHaJi3y MiHEPaJIbHOTO CKJIAy TBEPAMX TKAHMH MTOCTIHHUX 3y0iB 3aCBiIUYMIA BMICT BCiX JOC-
JIDKYBaHUX MIHEpaJIbHUX €JIEMEHTIB y eMalli, IEHTHHI Ta LEMEHT] Y KUIbKOCTSX, JOCTaTHIX Il BU3HAYCHHS.
BcTaHoBi€HO, 1110 HaWOIIBII MPEACTaBICHUMH Y BCIX TBEPJMX TKaHWHaxX 3yOiB € Kanbliil 1 ¢pocop, HaliMeHI
YaCTKH HaJIe)KaTh Ko 1 CTPOHILII0. BMicT Kanbliro B emMaii € yABidi OLIbLIMM, HIXK B JEHTHHI 1 Malbke yaBidi
OinbmnM, HiX B HeMeHTi. KinbkicTh (ochopy HaliBuIa B IeMEHTI, a HallHIDKYA B eMalli, aje Pi3HULS BMICTy
JTAHOTO CJIEMEHTA Y BCIX TPhOX TKAHMHAX € HEICTOTHOI. BMICT MarHiro B emali Juilie He3HAYHO BHUIIU, HIXK B
JICHTHHI 1 yTpHu4l OL1bIIMH, HiX B 1ieMeHTi. KinbKicTh HAaTpil0 B JEHTHHI y I1’SITh pa3iB MEHIIA, HIK B eMalli, a B
[IEMCHTI YTPHUi MEHINa, HiXK B eMaii BmicT kaiito oHaKOBHH B ICHTHHI Ta IIEMEHTI Ta iCTOTHO HIDKYHN B eMa-
mi. KinbKicTh IMHKY B eMai yIBivi BHINA, HIK B IIEMEHTI Ta Maike y II’ATh pa3iB BHINA, HiX B IeHTHHI. BMicT
CTPOHIIIIO B e€Malli y/BiUi BHIIWHA, HIX B IEMEHTI, ane y 1,5 paza HWKYUH, HOK y AeHTHHI. CHiBBiIHOIICHHS
IIUTBHOCTI eMalli, IEHTHHY Ta IEMEHTY € IMOIIOHUM JI0 CIIBBITHOIICHHS BMICTY B HUX MAarHito i Mae oOepHEeHMHA
3B's130K 3 BMicToM (octopy. Ilizcymok. CriBBiTHOIICHHS TOCTIKYBaHIUX MiHEpaIbHHUX €JIEMEHTIB € Pi3HIM B
eMalti, IEHTHHI Ta EMEHTI, [0, OYCBUIHO, Ma€ BILTUB Ha IX SKiCHI XapaKTCPUCTUKH.

KirouoBi cjioBa: emasb, ACHTHH, IEMEHT, MiHEpaJIbHI €JIEMEHTH, aTOMHO-a0COPOLIHHII CIEKTPaIbHUI
aHayi3, MiHepaJibHa MIIBHICTD.
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Verba E.I. X, Kushch O.G. Methodology of collecting membrane samples of pericardium from rats. Anatomical
and topographical features of rat pericardium.

Zaporizhzhia National University, Zaporizhzhia, Ukraine.

ABSTRACT. Background. While the anatomy of all mammalian species is generally similar, there are significant differ-
ences that have not been sufficiently explored. During embryogenesis, two cavities, thoracic and peritoneal, are formed from
the primary celom. The mediastinum is primarily formed within the thoracic cavity, and only then does organogenesis occur.
It makes the structure of pericardium similar to the primary celom. Despite advancements in the study of human pericardium
anatomy, pericardium of laboratory animals have not received adequate attention. This fact motivated further research of rat
pericardium. Objective. The objective of this study is to refine the methodology of collecting membrane sampless of rat peri-
cardium for subsequent histological studies. Develope an algorithm and provide a detailed description of the procedure. Ad-
ditionally, it aims to identify and study the anatomical and topographical characteristics of rat pericardium. Methods. This
research was conducted on 5 sexually mature male laboratory rats from the vivarium of the Biology Department at Za-
porizhzhia National University. An improved methodology of collecting membrane samples is described in the form of an
algorithm, allowing to take an exactly isolation membrane of pericardium for research, rather than studying it as part of a
complex of organs. Results. The research revealed anatomical, topographical, and morphological features of rat pericardium,
including their topographical location within the mediastinum, absence of adhesions to other pleural organs, and the presence
of a single sterno-pericardial ligament. Conclusions. The obtained research data can significantly impact the course of exper-
imental scientific studies related to the heart. Therefore, it should be considered in developing scientific experimental models
with laboratory animals.
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Beryn YTBOPIOIOTECS rpyaHa (cavitas thoracis) i neputone-
AmnHatoMis BCIX BHIIB CCaBIiB MOAiOHa, OIHAK anpHa (cavitas peritonealis) mopoKHUHK MEPBUHHO-

BapTO 3a3HAYUTH, IO € JOCTATHS KiJIBbKICTh BiIMiH-
HocTedl B Tomorpadii BHyTpimHIX opraHiB abo ix
BiJICYTHOCTi, HANpPWKIAJ, BiJICYyTHICTh >KOBYHOTO
Mixypa y mesikux BumiB ccariis [1-3]. Otox Tpeba
3BepTaTH yBary Ha Taki BiAMIHHOCTI NPH BHKOPH-
CTaHHI JaDOPaTOPHUX TBapWUH Uil MOJIEIIOBAHHS
HayKOBOTO eKCIepUMeHTYy [4, 5].

Cepenocrinns (mediastenum) — xomruieke op-
TaHiB, M0 3HAXOIUTHCSA MiXK JIIBUM 1 MMPABHM ILICB-
pampHIMH TIOpOXKHWHamu. Ha erami emOpioreHe3y

TO [EeJIOMY, MK SKHMH € IOIlepedHa Heperopojka
(septum transversum), 3 sikoi Hanani QOpPMYeETbCS
BEHTpaslbHa JacThHa miadparmu. Hagani y rpyasii
MTOPOKHHUHI (POPMYETHCS CEPEIOCTIHHSA 1 HACTYITHUM
€TaroM BiJI0OYBa€TbCS OPTaHOTEHE3 IPYAHOI TOPOXK-
HUHU. HaykoBLsIMM JIOBElEHO, IO OCepis, SK
IUTIBKOBHI OpraH, Ma€e CTPYKTypy, NOJiOHY 110 mep-
BHHHOTO TenoMy [6, 7]. HeBakaroun Ha 3Ha4Hi J10-
CSITHEHHSI HAYKOBLIB Y JIOCHI/PKEHHI aHaToMmii op-
TaHIiB CEPEIOCTIHHS, 3aJHINAIOTHCS MUISHKH I[HOTO
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KOMIUIEKCY, IO MOTPeOYyIOTh OUIBII IETAITBHOTO
BUBYEHHS, TakKi, sk ocepas [8-10].

3a OCTaHHI NECATWIITTA OCepas i ocepaHa To-
pokuuHa (cavitas pericardialis) momuHu BUBYAIHCH
32 JOTMOMOTOI0 TAKUX NPIKUTTEBHX METOINIB, SIK
ToMoTrpadisi, PeHTIeH 1 YIbTPa3BYKOBE TOCIIIKCH-
HS, OJHAK IMMHU METOAaMH MOJKHA Bi3yali3yBaTH
JIMIIIEe YacTKOBO Tomorpadito i mopdosorito [11-13].
[IpoTre BuBUEHHIO aHATOMii 1 OCOOIMBOCTEH TOIO-
rpadii ocepns 1abOpaTOpHUX TBapHH HE OYJIO NpH-
JIJICHO TOCTATHBHOI YBary, 1o i CIOHYKAJO 10 OUTBII
JICTAILHOTO BUBYEHHS aHATOMO-TOMOrpagiuHux 1
MOpP(OJIOTIYHUX OCOONHMBOCTEH NHX OPTaHiB y IMy-
piB, a TakOX N0 YIOCKOHAJIEHHS 3a00py ILTIBKOBHX
mpenapaTiB sl MOJANBIIHX TOCTIKCHb.

Mera

Po3poburn anroput™m 3a00py IUTIBKOBHX IIpe-
mapaTiB ocepisd y IIypiB, OMHCATH METOIOJIOTIO
3a00py 1 MIATOTOBKY Marepianxy A0 TiCTOJOTIYHOTO
nociipkeHHs. OnucaTd MakpoCKOMIUHI TpenapaTH
ocepas i fioro Tonorpadito y 1a00paTopHUX TBapHH.

Marepiaaun Ta meToan

JlocnipkeHHsT TPOBOAWIIOCH HAa 5 CTaTeBO3-
pimmx cammgax JabopaTOpHHX IIypiB  BiBapito
OionoriuHoro daxynprery 3HY Baroro 265 — 298 T,
0 € TOKAa3HWKOM HOPMH IS JaHuX mrypiB [14].
BiniOpani 11 eKCIepuMeHTY TBapUHH Oy aKTHB-
HUMHU 1 Maly 310poBUH BUIIAA. EBTaHasis mpoBo-
JIUIach METOZOM IIepefo3yBaHHS IapaMH XJIOpo-
dbopmy. JlocmimKeHHS TPOBEACHO 3 JOTPUMAHHSIM
010€TMYHMX HOPM 3TiJIHO OCHOBHHX IOJIOXKEHb 3a-
koHy Ykpaiuu Ne 3447-1V «IIpo 3axucT TBapuH Bix
JKOPCTOKOTO TMOBOMKEeHHA», [upexktusu €C mpo
3aXHCT TBAPHH, 110 BUKOPUCTOBYIOTHCS 3 HAYKOBOIO
MeToro Ne 63 (Bim 22.09.2010 p.), Hakaziz MO3
Vxpaiau Ne 944 Bin 14.12.2009 p. Ta MOH VYkpainu
Ne 249 Bix 01.03.2012 p. Ilix gac mocmimxeHHs OY-
JIO BHKODHCTaHO TaKi METOAM SIK IpernapyBaHHS,
(hikcaris nmpemaparis i pororpadyBaHHI.

AnropuT™ 3a00py IpenapaTisB oceps:

1. Po3pi3 MKipHOrO MOKPHBY IIypiB IPOBO-
JIUBCSI [TO CePeAMHHIN JIiHIT BiJ aHAIBHOTO ChiHKTE-
PY 10 KpaHIiaJbHOTO KiHIIS Tpaxel.

2. Ilicas po3pidy MIKIPHOTO MOKPHBY PO3THH
IpyAHOI MOPOKHUHM BiOyBaBCs JIaTepajbHO 3 000X
OOKIB JUIs MOJIETIIEHHS JOCTYIY JIO AOCIIKYBaHO-
ro oprany. JlaTepanbHi po3pi3u M’SIKUX TKaHUH PO-
OWITH TIePIEeHINKYISIPHO HiadparMi i BEeHTPAIBHO IO
TPYJVHU B3JIOBX pedep.

3. Pebpa 3 000X OOKIB 4aCTKOBO BHUIAILINCEH 3
JaTepadbHUX KIiHIB O CEpeAWHH, MO0 BiIKPHUTH
TpyJHY TOPOXKHUHY, HE TPAaBMYIOUH OCEPIIs.

4. ITicns BigKpHUTTS 000X IUIEBPATEHUX MTOPOXK-
HUH Me/iaCTeHalIbHy IUIEBPY pPa3oM 3 TPYAUHOIO
BUJQJSTA, TMI00 HE TOIMKOAWTH ocepis. Pospizu
poOMIM KpaHialBHO — BiJ ApPeMHOI BHpI3KH, Ka-
yAaJIbpHO — Bix Aiadparmu i JopcaabHO — BUIIE PiBHA
oceplisl, TaKoXK Mepepi3aid  IPYAMHHO-OCEPIHY
3B’s3Kky (lig. sternopericardium).

5. ®ibpo3ne ocepas (pericardium fibrosum)
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pO3pi3aii BEHTPAILHO 1 KpaHiadbHO, MiJCTABUBIIH
i HOTO JIe3MH(DIKOBAHWHA MPAMOKYTHHUH IIMATOK
TOHKOTO TEHOIUTIACTY, 3MOYEHHH y (izionoriaHomMy
po3umHi po3MipoM 1x1 cm? i po3TAryBajiu HA MEHO-
mIacTi I Toro, mo0 mpemapaT HE CKPYTHUBCS Y
TOHKH{ JDKTYT i OyB NpUIATHUHA AJIS ITOJATBIINX
riCTOJIOTIYHUX JOCIiKeHb. Binpizanu mmaTok ma-
Tepiainy 3 JlaTepalbHO-KayaadbHOI YaCTHHH.

6. Matepiax ozpa3y NepeHOCHIN Ha IpeIMETHE
CKJIO, 3MO4YeHe (Di3i0JOriYHMM pO3YMHOM 1 3a-
KpIIUIIOBaIM Ae3WH(IKOBaHOIO OE3BOPCOBOIO HUT-
KOIO.

7. Ilpenapar ¢ikcyBanu B 10% pozumni ¢op-
MaJTiHy IS TOJANBIINX TICTOJIOTIYHAX JOCITIKCHb.

Jns 3a00py BHYTPIIIHBOTO JIUCTKA CEPO3HOTO
ocepmst (pericardium serosum), a6o emikapmy (epi-
cardium), ceprie BiITiISUTH, TIEpepi3aBUIM aopTy i
BEPXHIO TOPOXKHUCTY BeHy. [l TicToJOTridgHOTO
JOCITIJKEHHsT OyJI0 BHOpaHO YacTHHY JIIBOTO IILTY-
Houka cepugs. [Ipenapar ¢dikcyBanu B po3unHi Bye-
Ha.

Pe3ysbTaTH i iX 00roBOpeHHs

OCOOJIUBICTIO YIOCKOHAIEHOI METOIAMKH 3a00-
py ocepas € MOMJIMBICT O€3MOCEepeHbOTO OTpH-
MaHHS Marepialy 0e3 BHIIyYeHHsS KOMIUIEKCY Op-
raiB. OmmncaHa MeETOIWKa MO3BOJSE BHOKPEMHUTH
IUTIBKOBY YaCTHHY OCEpIs i MPOBOTUTH OUIBII Jie-
TaJbHI TICTOJNIOTIYHI JOCIHIKCHHA TIOBEPXHI SIK
(ibpo3HOTO mapy, TaK i Cepo3HOTO.

VY nociipkeHUX TBapuUH OcepAs TororpadiyHo
3HAXOJUTHCS Y YaCTHHI CEPeJIHbOr0 CEPEAOCTIHHS 1
Mae JIBa JIMCTKH: 30BHIIIHIA — (iOpo3He ocepns i
BHYTpIIIHIA — cepo3He ocepis, L0 IMpeicTaBlieHe
3aMKHEHUM MIIIKOM HaBKOJO Cepus 1 BHCTEJsE
(bi0po3He ocepis 3 CepeArHH Ta ceple 330BHi, M0
sBisie coboro emikapa. [Ipm makpockormii BimgMiH-
HoOcTi (iOpo3HOro i cepo3Horo mapiB (idbposzHOTrO
JHMCTKa OcepAs He Bizyani3ytoTbcs. Ocepas MOKpH-
Ba€ HE TUIBKH Ceplie, aje 1 M0YaTOK BEIUKHUX KPOBO-
HOCHHMX CYIWH — aopTa, JIETCHEeBMH CTOBOYp, ycTs
JIETEHEeBO1 1 BEpXHBOI MOpKHKUCTOI BeH. KpaHianpHa
yacTHHA ocep/s 3HaxoauThes Ha piBHi Il pedpa, a
kaynanbHa — VI-VII pebep. ®@ibposne ocepas Oepe
KpaHiaJIbHUH  TOYaTOK i3  BHYTPILIHBOTPYIHOT
¢acuii, 1m0 3HAXOOUTHCS B JOPCAJbHIA YacTHHI
IpyJQHOI MOPOXXHUHH. BOHO MOBHICTIO MOBTOPIOE
OBOITHO-c(hepruHy PopMy ceprd i Mae 00’em 2,9-3
mMe. Jlo TpyAMHH OCepisi NMPHUKPIIUIEHe JIMIIE Ofi-
HIEI0 TPYIAMHHO-OCEPIHOIO 3B’A3KOI0, AKa 3 €IHYE
KayJlaJIbHy YaCTHHY OCepAs 1 TPYINHH.

BentpanbHa yacTuHa ocep/sl MOKPUTA IIPaBOIO
1 JBOK MemiacTeHaNbHUMHU IUieBpamMu (puc. 1).
BapTo 3a3HauuTH, 10 MPH AOCIIIHKEHH] BUSBUIOCH,
IO IIi OPTaHU HE € 3POIIEHUMH MiX C0000, OJTHAK
caM 30BHIIIHIN JUCTOK OCEePIsl HE € MIIIHOIO CTPYK-
Typolto i nerko aedopmyetnes. 3 miadparmMoro ocep-
Il Oe3mocepeIHbO HE KOHTAKTye. 3 TMapie€TaTbHOIO
IUIEBPOIO, [0 BUCTLIAE IOPCATIbHY YaCTHHY TPYAHOT
TIOPOKHUHH, OCEPAs 3HAXOMUTHCS y IUILHOMY KOH-
TaKTi, IPOTE TEXK HE € 3POILECHNM 3 HEIO.
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Puc. 1. MakponpenapaT cepus, BKPUTOrO OCepAsM,
LLIO 3HAXOAMTLCA NiA MepiacTeHanbHow nnespot. 1 — rpy-
OvHa (3 BuaaneHumm YyactuHamu pebep), 2 — giagpparma (3
obpizaHuMn natepanbHUMK KiHUAMK), 3 — MeaiacTeHanbHa
nnespa, 4 — cepue, BKpUTE ocepasam.

Enikapy, sk BHYTpIIIHINA JTUCTOK OCEepAs, MPe-
CTaBJICHUH 30BHIIIHBOIO OOOJIOHKOIO Cepls, sSKa B
KpaHiajbHii 4YacTUHI 3’emHaHa 3 (iOPO3HUM oOcep-
JSIM.

Ha wmakpompemaparax BugHO, 1mo (iOpo3He
ocepas mIypa SBIA€ COOOK BOJIOTY, ONUCKYYy i
ITy’Ke TOHKY IUTIBKY, IO € CIa0KOEIaCTUIHOO 1 IpH
MiHIMaNBHIM Hampy3i MOMIKODKYETBCS Ta 3rOp-
TA€THCs, YTBOPIOIOYM MLIUIBHO CKPYYEHHH JOKIYT.
Bona mnposiBisie anresito 10 TNAgKHX MOBEPXOHb
(merau, CKJI0), OZIHAK KOTe3MBHA JJO TaKOi MOBEPXHI,
sk neHormact (puc. 2). Ha pucynky 2 nobpe BunHoO,
SK TPH HATHKIHHI TUIIBKOBHU Mpernapar MO4HMHae
CKpy4YyBaTHCh y BEpXHiii Horo yactuni. [Ipu makpo-
ckomii (hiOpo3HE oOcepAs 3a CBOEK CTPYKTYPOIO
noi0He 70 MapieTaqbHOI IUICBPH TPYAHOI MOPOXK-
uHuHaA [15]. KpoBoHOCHI cynuan ¢ibpo3HOTO ocepms
HE BI3yalli3yIOThCS TPH MAaKpPOCKOIIi, SK 1 KOMIIO-
HEHTH JTiM(OITHOT CHCTEMHU.

[pu 3a60pi emikapAy y JOCHTIHKYBaHUX TBApHH
Oyno BHSBIICHO, IO Ceplie IMOBEPHEHE BEHTPAIBHO
JO TPYIMHH JIiBUM IUTyHOYKOM. BepxiBka cepis
TaKOX HalpaBlieHa BEHTPAIbHO 10 TPYAWHH, 1€
00yMOBJIEHO (Di310JIOTYHMM IOJOKEHHSM TiIa II1y-

pa.

Puc. 2. Makpockonisi 3abopy ciGpo3Horo ocepas y
nabopatopHoro wypa. 1 — ¢ibpo3He ocepas, 2 — cepue, 3
— aopTa.

Hincymox

Po3pobinieno anroput™ 3a00py IUTIBKOBHX IIpe-
mapatiB ocepis, IO O3BOJISIE B3ATTS (HiOpo3HOTO
ocepns HE y KOMIUIEKCI opraHiB, a 0e3mocepeqHbo
okpemo. Lle mae MOXKIHBICTD I OLTBII JETATBHIX
TICTOJIOTIYHUX JOCHTIKeHBb (hiOPO3HOTO OCepsl.

AHaToMo-TOoTIOTpa)iYHIMH ~ OCOOJIMBOCTSAMHU
oceplis y UIypiB € HasABHICTH JIUIIE OJHIE] HUKHBOT
TPYIMHHO-OCEPIHOT 3B’S3KH, KpaHiajJbHAa YacTHUHA
OpraHa NOYMHAETHCS Bill BHYTPIIIHBOTPYIHOI (acuil
3 JOpCAILHOT CTOPOHH TI'PYJHOI MOPOXKHUHHU, a Ta-
KOX BIJICYTHE 3pOIICHHSA ocepis 3 aiadparMoro i
MapieTAILHOIO MJIEBPOIO IPYIHOT MOPOKHUHH.

PesynbraTn, oTpHMaHi y IBOMY JOCIIKCHHI,
MOXYTh KapJHHAJBHO BIUIMHYTH Ha mepebir ekcre-
PHMEHTAJIBHOTO HayKOBOT'O JOCIIJUKSHHS,
OB’ SI3aHOTO 3 OocepIsaM IIypiB. OTxke, IpH po3pooIi
HAYKOBHX CGKCIEPUMEHTAILHUX MOZIENCH 3 BHKOPH-
CTaHHSM Ja0OpaTOPHUX TBAapHH MOXKHA BPaxOBYBa-
TH PE3YJIbTATH HOBUX JIOCIIJ[)KEHb.

IMepcnexkTuBn MOAAJIbIINX po3podok
MOB’s13aHi 3 TICTOJIOTIYHUM OCTIKCHHSAM IIpera-
pariB Ha mpeameT JiM(OITHOr0 KOMIIOHEHTY B ce-
penocTiHHiit 1 ocepAHiil OpOXXHUHAX (SKICHOTO Ta
KUTBKICHOTO CKJIaLy).

Indopmanis npo koHJIIKT iHTEpeciB

[MoreHmiitanX a00 SBHUX KOH(QIIIKTIB iHTEpECIB,
IO TOB’SA3aHi 3 LUM pPYKOIIMCOM, Ha MOMEHT
myOikarii He iCHye Ta He mepen0avaeThesl.
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Bepo6a €.1., Kymy O.I'. MeToauka 3a0opy niiBKoBHX npenaparis ocepas y mypis. Oco6auBocri aHa-
ToMmii Ta Tonorpadii ocepast ypis.

PE®EPAT. AkTyanbHicTb. AHATOMIsl yCiX BHJIIB CCaBIIiB MOJI0HA, IPOTE € BAXKIIMBI BIAMIHHOCTI, SKi IIIe
He OyJH TOCTaTHBO AociimkeHi. Ha erari emOpioreHe3y yTBOPIOIOTHCS JBI HOPOKHUHU 3 TIEPBUHHOTO LIEIOMY —
TpyIHA i MepUTOHEeaNbHa. Y TPYAHIH TOPOXXKHUHI CIIOYaTKy (DOPMYEThCS CEPEAOCTIHHS 1 HACTYITHUM ETarloM
BiZIOYBA€THCSI OPraHOT€HE3, TOX OCEPIs SBISIE COO0I0 CTPYKTYPY, MOAIOHY 10 HEPBUHHOTO IieioMy. He3Baxato-
YM Ha JOCATHEHHS y BHBUYCHHI aHATOMII OCEps JIOJUHH, OCEP/II0 JTa00OPaTOPHUX TBAPUH HE OYyJIO MPHUIITICHO
JIOCTaTHBOT YBard, 110 i CIIOHYKAJIO JI0 MPOBEACHHS J0ciipkeHHss. MeTa. MeToro 1iel poOOTH € YIOCKOHAICHHS
MEeTOoJ10J10Tii 3a00py IUIIBKOBUX IpenapariB ocepAs y LIypiB JjIs MOAAIBIIMX TICTOJOTIYHUX JOCIHIIKEeHb, (hop-
MYBaHs ajJrOpUTMY 1 JeTaJbHUI ONHMC NPOBEACHHs. BUSBIEHHS | BUBUEHHS aHATOMIYHUX 1 TomorpadidHux
ocobnuBOCTeH ocepas nrypis. Meroau. [locmipkeHHs O0yI0 MPOBEICHO HA 5 CTaTEBO3PLIMX CaMIlSX JIabopaTo-
HUX IIypiB BiBapito Oiomorignoro ¢akymerery 3HY. [Tokpamena meromooris 3a00py TUTIBKOBHX IpenapaTiB i
OlMCaHa y BUTJISAJI alropuTMy. BoHa 103BOJIsIE BHOKPEMUTH 0€3M0CEPEAHBO IUTIBKOBY YaCTHHY OCEpIs AJIS J10-
CIDKEHB, a2 He Y KOMIUIEKCi opraHiB. PesyasTaTn. [lpu nmpoBeneHHI AOCTiIKeHHS OylI0 BHSBICHO aHATOMO-
TororpadigHi 0coOIMBOCTI OCepAs Y IIypiB, 30KpeMa Horo Tomorpadidae po3TallyBaHHS y YaCTHHI CEPEIHBOTO
CEPeIOCTIHHSA, BIJICYTHICTh 3POIICHHS 3 IHIIMMH IUICBPAIFHUMH OpPTaHAMH 1 HASBHICTh €IWHOI TPYAWHHO-
ocepanoi 38’ s3ku. Ilizcymok. OTpumani JaHi ZOCIIHKEHHS MOXKYTh KapIMHAJIBHO BIUIMHYTH Ha Iepedir excrie-
PUMEHTAILHOTO HAYKOBOTO JIOCIIKSHHSI, OB’ SI3aHOTO 3 ocepasM. [Ipu po3poOIli HayKOBUX €KCIIEPUMEHTAIh-
HHUX MOJIejell 3 BUKOPHUCTAHHSIM JIaOOPATOPHUX TBApUH MOXKHA BPAaxOBYBAaTH pe3yJbTaTH HOBHX JOCIIKEHb.
Kuarouosi cioBa: oceps, murypu, MophoIIorisi, eKCIIEPUMEHT, TUTIBKOBI TIpeTIapaTH.
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ABSTRACT. Background. The process of optimizing educational activities as a phenomenon that allows to achieve maxi-
mum results with minimal time expenditure is a widely used phenomenon in various fields of science. It has been used in
pedagogy since the last century. But forms and methods of optimization constantly need improvement and selection depend-
ing on the specific learning situation. Objective. Departments of morphological profile working with students of the 1st-2nd
year of medical universities during the martial law have developed their optimal teaching methods. It was their activity that
formed the basis of our research. Methods. Among the methods used by us in the article, there are theoretical ones - the de-
scent from the abstract to the concrete, complex ones - practical direction - analysis, synthesis, induction; among special —
component analysis. Results. Application of the principle of optimality allows balancing all elements of the educational pro-
cess. Such work has several main stages, such as: assessment of the state of the existing educational process; selection of the
goal and tasks of optimization; selection of forms and methods of conducting lectures, practical classes, current and interme-
diate control, making corrections according to the goal. And, of course, evaluating the results from the point of view of the
optimality of the time used and the efforts made. Therefore, organizational forms of work in the learning process can be ad-
justed. The methodical and educational materials used must correspond to the training program, be informative, logical and
consistent. Only such materials will successfully complement the technical means of ensuring the educational process. Mod-
ern technologies, such as the Anatomage anatomical table, 3D Ogranon Anatomy VR, virtual laboratory simulator "Labster"
play a major role in optimizing the learning process. Conclusion. Optimization of educational activities at departments of
morphological profile of Zaporizhzhya State Medical and Pharmaceutical University is carried out systematically and contin-
uously. Distance learning, which was implemented during the martial law, forced to review the forms and methods of optimi-
zation that were used in the learning process. Therefore, the improvement of the existing and the development of new meth-
ods of optimizing the educational process at the departments of morphological profile will constantly change according to the
circumstances.
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Background

The problem of optimizing education at all lev-
els and its application in the educational process of
Ukrainian universities will never lose its relevance,
especially in specific conditions. The coronavirus
pandemic and the declaration of martial law became
such challenges for Ukrainian education, which

forced to review the methods and forms of educa-
tion, applying the principle of optimization.
According to scientists, optimization (from the
Latin optimum - the best) is the process of choosing
the best options from many possible ones [1].
Its task is to find the correspondence of the
pedagogical system to the goals for which it was
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created. This is the selection of all possible options
for building, implementing and organizing educa-
tional activities to achieve the goal of learning by
comparing possible options and evaluating available
alternatives [2].

Disciplines such as histology, cytology, embry-
ology and human anatomy, which are studied in the
1st-2nd year of a medical university, traditionally
belong to the morphological profile, as they are re-
lated to knowledge of the structure, development,
and functions of the organs and systems of the hu-
man body on a macro- and microscopic level levels
Traditional methods of checking what has been
learned are oral, written survey and test control.

However, the change in learning conditions re-
quires the optimization of educational activities of
departments of morphological profile with the aim
of "achieving the maximum possible results with the
minimum required expenditure of time and effort"
[1]. Therefore, the objective of our research is to
consider the forms and methods of optimizing edu-
cation in a medical university using the example of
the educational activity of the departments of the
morphological profile.

The aim of the article substantiates the task of
the research: consideration of ways to optimize the
educational process at the departments of morpho-
logical profile at the Zaporizhzhya State Medical
and Pharmaceutical University during the martial
law.

The methods chosen by us for research were
both theoretical - going from the abstract to the con-
crete, and complex - practical direction - analysis,
synthesis, induction; among special ones, we use the
method of component analysis.

Results and discussion

Yu. Babansky proposed to introduce the princi-
ple of optimality into pedagogy, which requires the
process to reach the best level of functioning for the
given situation. The principle of optimality demands
reasonableness, rationality, and a sense of proportion
in the application of all elements of the educational
process [2].

Since each topic of class has its own learning
goal, task, features of the content of the educational
material, the teacher's task is to select the necessary
optimal method. At the same time, at each stage of
the class, the method of student motivation and the
necessary teaching tools are selected.

An important step in optimizing training is the
choice of organizational forms that will help to
achieve the goal as soon as possible. At the same
time, attention is paid to the difficulties that may
arise for students in the process of studying the top-
ic. If necessary, forms and methods should be ad-
justed.

The last, already final stage is the analysis of
the results of studying the discipline using the crite-
rion of optimality.

A distinction is made between the theoretical
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and practical levels of the optimization process,
where the first is the calculation, and comparison of
proposed forms and methods, and the second is the
reorganization of the entire pedagogical system in
order to fulfill the tasks in specific conditions.

Among the researchers of the first level of op-
timization, we can name Yu. Babanskyi, V. Bespal-
ko, A. Makarenko, I. Ogorodnikov, V. Sukhomlyn-
skyi, M. Skatkin, N. Talizina, H. Shchukin and
many other scientists, who were engaged in substan-
tiating the theoretical foundations of the process.

The practical application of optimization due to
the use of the latest technologies in the pedagogical
process was considered by V. Bespalko, P. Husak
[3], A. Nisimchuk [4], O. Pehota, I. Pidlasy [5], S.
Sysoeva, |. Smoliuk, I. Yakymanska, and others;
principles, methods, forms, means, types in educa-
tion: L. Vygotskyi, I. Zimnia, I. Lerner, S. Rubin-
stein, and others.

The methodological basis of the optimization of
the pedagogical system is a holistic and systematic
approach to the consideration of all components,
taking into account all rules and laws, as well as the
use of the latest technologies.

The solution of optimization problems begins
with the selection of criteria. In pedagogy, they are
always complex, since it is impossible to separate
the causes and consequences of the processes that
simultaneously exist in the pedagogical system. Op-
timality criteria are signs (indicators) on the basis of
which evaluation of possible options (alternatives)
of process development is carried out, their compari-
son and selection of the best among them [2].

The learning process is considered optimal if it
simultaneously meets the following criteria: a) the
content, structure and logic of the functioning of the
process ensures an effective and high-quality solu-
tion to learning, and development tasks in accord-
ance with the requirements of state standards; b) the
achievement of the set goals is ensured without ex-
ceeding the maximum time expenditure.

At the same time, it is important to observe the
following indicators: achieving maximum results
under the condition of observing the established time
standards, taking into account classroom and extra-
curricular work.

Summarizing the opinions of scientists regard-
ing the necessary pedagogical actions to optimize
the educational process, we highlight the following:
integration and specification of tasks; generalization
(selection of the main); interdisciplinary coordina-
tion; selection of options based on their comparative
evaluation; differentiation and individualization of
the educational process; creating the necessary con-
ditions; monitoring; operational regulation and ad-
justment of the process; evaluation of its results ac-
cording to established criteria [6].

Work on optimizing the learning process takes
place in several stages: assessment of the state of
activity and principles of functioning of the educa-
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tional process; formulation of the purpose and tasks
of the work; selection of appropriate forms and
methods of work and control; determining the se-
guence of their use, taking into account the working
time, making corrections to the developed forms of
activity; analysis of training effectiveness using the
necessary criteria.

Of course, the methodical and educational ma-
terials used in the training process must meet all the
requirements for this type of publications, namely,
correspond to the curriculum, be informative, logical
and consistent. Only such materials will successfully
complement the technical means of ensuring the
educational process and provide an opportunity to
acquire the necessary knowledge, skills and abilities,
all that form various types of competence, both gen-
eral and professional.

During the coronavirus pandemic, and later, af-
ter the declaration of martial law, a system of dis-
tance or mixed education was introduced in Ukraine.

By definition, distance learning is a form of
learning using computer and telecommunication
technologies that provide interactive interaction be-
tween teachers and students at different stages of
learning, and independent work with information
network materials [7].

It is hard not to agree that such an education
has many advantages, which have long been appre-
ciated in many countries. Among them: flexibility;
topicality; convenience; modularity; economic effi-
ciency; the possibility of simultaneous use of a large
amount of educational information by any number
of students; interactivity; greater opportunities to
control the quality of education; abscence of geo-
graphical boundaries for obtaining an education.

However, in addition to the obvious advantages
of distance learning, disadvantages were also identi-
fied, such as: - lack of direct contact between the
teacher and the student; - the need for internal moti-
vation for learning; - the problem of student identity
identification; - insufficient level of mastery of mod-
ern distance learning platforms; - lack of social in-
teraction, therefore learning becomes more individu-
al [8].

Distance education is most common in the
USA, Canada, Great Britain, and Germany. In the
countries with the largest population (China and
India), there are mega-universities with about
100,000 students.

According to J. Daniel, who is a specialist in
the field of distance education, mega-universities are
the best for the global education system. Such uni-
versities actively use distance educational technolo-
gies, are characterized by openness and accessibility
of education, and high quality of education.

Mega universities have branches in different
countries of the world - Great Britain, Germany,
Belgium, France, Switzerland, Italy, the USA, etc. In
order to improve the quality of educational services,
universities join national and international consortia.

According to the analytical company Ambient In-
sight, the largest development of the distance educa-
tion market belongs to India (55%), China (50%),
Malaysia (40%) [9].

As shown by the coronavirus pandemic and
confirmed by education in Ukraine during martial
law, the life and health of both sides of the educa-
tional process must be brought to the fore in the ed-
ucational process. Despite everything, the quality of
education should not decrease.

After the declaration of martial law, medical
universities in Ukraine chose a distance or mixed
form of education, depending on the location. So,
located not far from the combat zone, we were
forced to switch to a purely remote one. Despite the
full readiness for this form of work, having experi-
ence teaching during the lockdown, the new circum-
stances made it necessary to once again review the
methods and forms of work, and optimize them.

The reason for choosing a combination of syn-
chronous and asynchronous form was the location of
both students and teachers of the Zaporizhia State
Medical and Pharmaceutical University in the spring
of 2022.

This same year, our university finally chose
permanently a platform for learning — MS Teams,
which has a number of advantages over others, and
allows you to fully conduct classes with full visuali-
zation and involvement in addition to the main and
additional programs.

In particular, in histology, cytology and embry-
ology classes in offline mode, special attention was
paid to working with micropreparations, students of
the specialty "Medical diagnosis and treatment tech-
nologies" had the opportunity to prepare them.

During online classes, such work turned into
looking trough of color photos and atlases of slides,
it became possible to work simultaneously with sev-
eral groups, where students ask each other questions
in blitz mode. This form of conducting the class
helps to more actively involve all present students,
to transfer the teacher's role from a managerial one
to a controlling one, using the principle of optimali-
ty.

Students are particularly interested in preparing
reports with presentations on one of the proposed
topics followed by asking questions from fellow
students and a general discussion. An example of
such topics is: "Characteristics of pathological and
physiological forms of erythrocytes”. Undoubtedly,
studying medicine for even 1-2-year students is im-
possible in isolation from social events taking place
in the country, so topics such as "Regeneration of
bone and muscle tissue in case of shrapnel injuries"
are also present.

Modern technologies, such as the Anatomage
anatomical table, which allows you to study the
structure of the human body in 3D format, play a
major role in optimizing the learning process. It is a
state-of-the-art anatomical imaging system in medi-
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cal education because it combines hardware and
software, that is developed based on clinically accu-
rate cases of real patient examinations. It also pro-
vides an opportunity to broadcast images on a large
screen.

The latest 3D Ogranon Anatomy VR technolo-
gy, which uses full virtual reality systems, in par-
ticular, a virtual ultrasound sensor, came to the aid
of the anatomy department teachers. This technology
is an interactive anatomical atlas, that contains 15
systems of the human body, and is enhanced by a
human movement module with animation of joints
and bones.

Virtual laboratory simulator "Labster" as a plat-
form of an interactive educational environment also
allows you to practice laboratory skills and visualize
the theory, and certainly contributes to the optimiza-
tion of the educational process. The platform con-
tains more than 300 simulation scenarios from vari-
ous educational disciplines of the medical and bio-
logical cycle, and 50 educational videos. Thanks to
their combination, the teacher can create a small
course-scenario from several simulations, containing
theoretical information, a video instruction on exe-
cution, an algorithm of actions, that the student must
perform in the virtual 3D laboratory to successfully
complete the task, and several test questions to
check his mastery of the simulation topic

Since 2018, Zaporizhzhia State Medical and
Pharmaceutical University has operated an interde-
partmental training center, which is partially used by
departments of the morphological profile, but which
will be useful for training in the disciplines of other
profiles and senior courses. It houses several units,
among them: obstetrics and gynecology; pediatrics
and neonatology; resuscitation; hospital; functional
diagnostics with the virtual patient simulator Body
Interact; disaster medicine with a 3D simulation
room of a natural disaster, disaster or war.

During the wartime, the center provided ample
opportunities for training various categories of spe-
cialists, from teachers to police officers, to practice
the skills of triaging victims, and determining the

priority of providing medical assistance.

Conclusion

Therefore, the methodological basis of optimi-
zation in general is a systemic approach, which is
based on the general theory of management of com-
plex dynamic systems. Applying this concept in the
educational process, we consider all components of
education in the unity of their natural relationships.

Criteria indicating the correct application of the
optimization principle can be considered: the effec-
tiveness of the learning process; quality (as a match
between results and tasks, as well as between results
and the capabilities of each student); optimal ratio of
time expenditure, and efforts of the subjects of the
educational process.

Optimization of educational activities at de-
partments of morphological profile of Zaporizhzhya
State Medical and Pharmaceutical University is a
systematic, and constantly implemented phenome-
non. Forced online training, which took place under
unfavorable circumstances for medical education,
forced to carefully consider the forms and methods
of optimization, that were used in the training pro-
cess.

The modern high-tech equipment, that is avail-
able at our university contributes to the optimal re-
sults of the study of morphological disciplines such
as histology, cytology and embryology, and human
anatomy, and topographical anatomy.

Prospects for further development

The optimization process cannot be considered
a finite phenomenon, as it is associated with many
variable factors. Therefore, we see the improvement
of the existing, and the development of methods of
optimizing the educational process in medical uni-
versities in the departments of the morphological
profile, which are appropriate to the learning cir-
cumstances, as a perspective for further research.
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3srina I'.O., Ilorouska O.1, KipcanoBa O.B., MakeeBa JI.B. Onrumizauisi HaB4aJbHOI AiAIbHOCTI
kadenp Mmopgonaoriunoro npodinio 3anopizbKoro 1epKaBHOr0 MeANKO-(apMaleBTHIHOTO YHiBEPCHUTETY.

PE®EPAT. AxryanabHnicTb. [Iponiec ontuMizarii HaB4aabHOI TisSUTBHOCTI SIK SBHIIE, IO JA€ MOYKITUBICTh
JOCSITaTH MAKCUMAJIbHUX PE3yJbTaTiB MPU MIHIMATbHUX BUTPATaX dacy € IMIMPOKO 3aCTOCOBYBAHHMM SIBHIIEM Y
pizHEX Tany3ax HayK. CaMme y Memarorimi BiH 3aCTOCOBYETHCA IIE€ 3 MHHYJIOTO CTOJNITTS. Aie (GOopMH i METOIN
ONITUMI3aIlil TOCTIHHO MOTPEOYIOTh YAOCKOHAJIECHHS 1 BiZOOPY 3aJIe’KHO BiJy KOHKPETHOI cuTyanii HaB4aHH:I. Me-
Ta. Kapenpu mopdormoriaaoro mpodiiro, Mo MpamroroTh 31 cTyeHTaMu 1-2 Kypcy MEIUYHUX YHIBEPCHTETIB TTi
yac BICHPKOBOTO CTaHy BHPOOWJIM CBOi ONTHMallbHI MeTonn HaBdaHHA. Came iX iSUIBHICTH JISTIa B OCHOBY
Hamioro gociipkeHHs. Merogu. Cepesl BUKOPHCTaHUX HAMH Y CTATTi METOJIB NPUCYTHI SIK TEOPETHYHI — CXOJI-
JKEHHSI B1Jl aOCTPaKTHOTO /10 KOHKPETHOI'O, KOMIUIEKCHI — NMPAaKTUYHOTO CHPSMYBaHHS — aHalli3y, CHHTE3Y, iH-
JYKUIT; cepes CrieriajJbHuX — KOMIIOHEHTHOTO aHalizy. Pe3yabraTh. 3acTocyBaHHS NPUHIUITY ONTHMAIBLHOCTI
JI03BOJIsIE 30aJIaHCOBYBATH yCi €IEMEHTH HABYAJBHOTO mporiecy. Taka poOoTa Mae NeKiibka OCHOBHHX CTAIIiB,
TaKMX SIK: OL[IHIOBAHHS CTaHy ICHYIOUOTO OCBITHBOTO IIPOLIECY; BUIUICHHS METH Ta 3aBIaHb ONTHMIi3aliil; BUOIp
(hopM 1 MeTOZiB MPOBEICHHS JEKIIHHNUX, TPAKTHIHHUX 3aHATH, IOTOYHOTO Ta MPOMIXXHOTO KOHTPOJIIO, BHECCHHS
KOPEKTHUB BIZIIOBITHO 10 METH. I, 3BiCHO, OIIHIOBAaHHS PE3YJIBTATIB 3 TOUKH 30py ONTHMAIBHOCTI BUKOPHCTAHO-
ro Yacy 1 JOKJaIeHuX 3yCHiib. ToX opranizaniitHi opMu poOOTH B MpoIieci HABYaHHSA MOXKYTh OYTH CKOPHUTO-
BaHi. BukoprcTaHi MeTOUYHI Ta HaBYaJIbHI MaTepiald MAarOTh BiAIOBIAATH IPOTpaMi HaBUaHHS, OyTH iHQOpMa-
TUBHUMH, JIOTIYHHMH Ta TOCTiTOBHUMHU. JIvIIe Taki MaTepiaiy BAAJO TOMOBHATH TEXHIYHI 3ac00u 3a0e3rmeueHHs
HaBYAJILHOTO Ipoliecy. Beauky poib B onTUMI3alii mpoliecy HaBYaHHS BiTirpaloTh CYy4acHi TEXHOJIOTII, TaKi K
aHatoMmiuHu# ctin Anatomage, 3D Ogranon Anatomy VR, cumynstop BipTyanbHux jabopatopiii «Labster».
Mincymok. Onrtumisaiiisi HaB4aIbHOI AISUTFHOCTI Ha Kadeapax MopQosoriyHoro npodiar 3amopizbKoro aep-
JKAaBHOTO MEIUKO-(hapMalleBTHYHOTO YHIBEPCUTETY MPOBOAUTHCS CUCTEMHO 1 MOCTIHHO. J{UCTaHIlIiHEe HABYAHHS,
siKe OyJIO0 BIIPOBAKEHE i/l Yac BifICHKOBOTO CTaHy, MPUMYCHJIO NeperyitHyTH (OpPMHU 1 METOM ONTUMI3aLlil, IKi
Oyny BHKOPHCTaHI B Tpolieci HaB4aHH:. T0oX BIOCKOHAJICHHS ICHYIOUMX Ta HAIpAIFOBAaHHS HOBHUX METOJIB OII-
TUMi3alil HaBYaJbHOrO mpoliecy Ha Kadenapax MopdosoriyHoro npoQino MOCTIHHO 3MIHIOBATUMETHCS
BIZITOBITHO 40 OOCTaBHH.

Kuro4doBi ciaoBa: onTuMizalis, IPUHIMAIT ONTUMAILHOCTI, MOP(OJIOTIYHINA MPOQiTb, KPUTEPil ONTUMAITb-
HOCTI.
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ABSTRACT. Lectures occupy a significant place in the educational process at all levels of education. Their teaching during
the long military conflict in Ukraine and with a decrease in the number of hours in the curricula of higher educational medi-
cal institutions requires from the teaching staff certain scientific and pedagogical knowledge and skills, using the maximum
creative potential of each lecturer. Lectures on the discipline "Human anatomy" are basic in the system of training specialists
of medical institutions of all countries in the world and aimed at the ability of students to perform a comprehensive analysis
of the structure of the human body, the formation of clinical thinking abilities as a basis for subsequent courses. Higher edu-
cational medical institutions have already learned how to satisfactorily solve the organizational measures of online teaching
of lectures and the presence of students in distance learning, but at the same time the most important remain methodological
issues and the issue of the student's active participation in mastering the material of the discipline. The overall effect of the
lecture is determined, firstly, by its content, secondly, by the way of organizing joint activities and those means of communi-
cation that ensure active and meaningful interaction between the lecturer and the audience. There is a big difference between
"dry" teaching of a topic and a teacher's conversation with a student. In the first case, the student loses the knowledge-interest
chain and becomes a passive listener, and at the end of such a lecture, he loses the motivation to attend. In my opinion, one of
the means of activating listeners during lectures, their mental activity and interest, generalization of previously studied and
new material, focusing attention on the issues to be solved is a lecture-conversation. Any conversation provokes thinking,
analysis, the ability to correctly formulate one's opinion, opens up the student's potential and understanding and knowledge of
the topic. The questions asked during the lecture encourage the search for the correct answer, activate the student's work,
serve as an activator for understanding and support the interest in listening to theoretical material. Such lectures contribute to
the students' acquisition of not only theoretical knowledge, but also the development of abstract thinking, the formation of
motivation for educational, cognitive and future professional activities.
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BaxnuBoro CKJIaJ0BOIO HaIlOHAJILHOI Oe3IeKu
KpaiHU MiJ 4ac TPUBAJIOTrO0 BOEHHOTO KOHQIIIKTY, B
SKOMY ONHMHMJIACh YKpaiHa, € MOJIHBICTh IPOBE-
JIeHHsI Oe3revHoro, KBalti()ikOBAHOIO HaBYaHHS 3
BUKOHAHHSAM YCiX MMOCTABJICHUX I[iJIeH SIKICHOI OCBi-
TH Ta MIATOTOBKH MalHOyTHIX CIIEI[iaTiCTiB.

Jucturmiina «AHaTOMisl IIOJUHI» € 6a30BOI0 Y
CHUCTEMI MiArOTOBKH (haXiBIiB MEIUYHUX 3aKIaJliB
ycix KpaiH cBiTy. BceOiuni 3HaHHS 3 aHaToMii Jro-
JIMHH JIS)KATh B OCHOBI PO3YMIHHS OCHOBHHX 3acal
MPaKTUYHOT MEAMIUHK, CTBOPIOIOTH MIATPYHTS IS
MOJANTBIIIOTO OMAHYBAHHS KIIHIYHUX TUCIHHILTIH [3].
Bynp-ski BIOCKOHANIEHHSI CUCTEMHU (YHIaMEHTAb-
HUX aHATOMIYHUX 3HAaHb NOBHHHI OyTH HampaBJIeHH]
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HA 3/IaTHICTH CTYACHTIB 3iHCHIOBATH KOMITJICKCHHI
aHaii3 OyJOBM OpraHi3My JIIOJUHH, (HOpMyBaHHS
KITIHIYHUX 3/1I0HOCTe MMCIIEHHS SIK OCHOBH IS
HACTYIHHX KypciB [2].

Jlekuii mocizalTh CyTTEBE Miclie Y HaByallb-
HOMY IIpOIleCi Ha BCiX PIBHSX OCBITH, HE TUIBKU Y
BHIUX Yy4YOOBHX MEIUYHHX 3aKiagax. MeToro
JeKuii € CnpusHHS OOMIHY 3HAaHHSIMH, JOCBiIOM
BIJIMIOBiTHICT CYYaCHUM NUAAKTHYHHM | BUXOBHHM
M, GopMyBaHHS iHTEpecy i NMparHeHHs 10 HaB-
YaHHsI, HaOJIMKEHHsI HABYAIBHOTO MIPOLIECY 10 YMOB
mpodeciitnoi  misumeHOCTI. [liqroToBka 1m0 JeKmin
BHMArae BiJl Ipo¢ecopCchKO-BUKIAAANBKOTO CKIATY
MeBHUX MEJAroriYHuX 3HaHb Ta HABUYOK 13 BUKOPH-
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CTaHHSAM MAaKCHMAaJbHOTO TBOPYOTO MOTEHIiaTy
0CO0MCTO KOXKHOI'O BHKJIagada. Ha »kaib, KIJIBKICTh
JEKIid y HaBYaJIbHUX IUIAaHAX BUIIMX YY0OBUX
MEIWYHHX 3aKJIAIiB Pi3KO 3MEHIIMIACh. Y 3B'S3KY 3
MM BiJ MEJaroriB BUMAaraeTbCsi TBOPUYE CTABICHHS
JI0 HUX, 00 32 MAKCUMAaJIbHO KOPOTKHI Yac BHUKJIa-
CTH OCHOBHI 3aca/ii 3HaHb, PO3yMiHb, KOMIIETEHIIIN
3 MEBHOI TeMH IUCLUIUIIHA Ta 3pO3YMITH PiBEHb
CIPUUHATTS MaTepialy CTyJEHTOM. 3 IIi€l0 METOI0
BUKOPHCTOBYIOThCS SIK KJIACU4HI, TaK 1 IHHOBaLiiHI,
IHAMBiyaJdbHI METOJUYHI TPUHOMHU Ta crocoou
aKTHBI3aLl] KJIIACHYHUX JICKIIIH.

[ToynHaroun 3 KOJIEKTHBHOTO KapaHTHHHOTO
nepioxy mangemii y cBirti, mos’sa3anoro 3 COVID rta
Ha TeNepilHil Jac TpuUBanoi BifHH, B SKOMY OIIH-
HIIIACh YKpaiHa mmicis BToprHeHHs Pocii, yHemMoxk-
JMBUIIOCH TPAAWIIHHE ayTUTOPHE MPOBEICHHS JIEK-
iftHuX 3aHATh. HayKoBO-TIearorivHUMHU KOJEKTH-
BaMU TOYaIH PO3POOIATUCH TEXHOJIOTIi JUCTAHIIH-
HOI 1oz1a4ui Marepialy 3 BUKOPUCTaHHIM THX YH 1H-
IIMX OCBITHIX (hOpMaTiB OH-TallH HaBYaHHSI, SKi
MOXYTb OyTH 3aCTOCOBHI Y poOOTI MEINYHUX BY3iB
i Yac BUKIANaHHS (YHIAMEHTAIbHUX JUCIUILTIH
[1].

Ha xadenpi anaTomii mronnHu, KIiHIYHOI aHa-
ToMii Ta omepaTuBHOI Xipyprii JHIIpoBcEKOTO NIEp-
JKaBHOTO MEIMYHOTO YHIBEPCHUTETY JICKIIHHUA Ma-
Tepiaa momaeTbes y Gpopmati OH-JAH Mpe3eHTallii,
3po0ieHuX y mporpaMHuX makerax Microsoft Power
Point, 3 KOMEHTYBaHHSIM BHUKIJI3Jla4€M KOXKHOTO
MPEJCTaBICHOT0 claiiny. 3aHATTS MPOBOJUTHCA Y
Google Meet koH(pepeHIIisIX Y BUSHAYCHUH PO3KJa-
oM vac. KoxkHa Jiekilist 000B’3KOBO MPECTaBICHA
Ha caiiti kadenpu. BpaxoByroun HEOOXiIHICTh me-
peOyBaHHS B YKPUTTAX IIiJl Yac OrOJIOIICHUX TPUBOT
MOBITPSIHOT HEOE3MEKH, BiJICYTHOCTI CTyIEHTA, BH-
KJaJ] TAKMM YHHOM JIEKIIHHOI TEeMH MOXXHA IIeper-
JNSHYTH B CBifl BIAacCHWI BW3HAYEHWI dYac, HaBiTh
KiJbKa pa3iB, 3yNMHHUBLINCH HAa BAXKJIMBUX MOMEH-
Tax, OCBOIOIOYM HOBHM Marepiasl 3 JUCHUILTIHU YH
MOBTOPIOIOYHM BXKE IPOCIYXaHUH, TOTYIOUHCH [0
NPaKTHYHUX, CEMIHAPCHKHUX 3aHATh a00 BHBYAIOYH
TEMH CaMOCTIITHUX 3aHATb.

TakuM 4MHOM, OprasizaliiiHi 3aX0qu BHKIa-
JIaHHS JIGKLIH BHUPILIYIOTHCSl 3a3[0BUIBHO, aje IMpH
[[OMY HAHBaKIHMBIIIUMH 3QJIUIIAIOTHCSA METOIUYHI
MUTaHHSA Ta NUTAHHS aKTUBHOI y4acTi CTyJeHTa y
OlmaHyBaHHI MaTepiamy. 3aranbHHN e(eKT IeKIil
BU3HAYAETHCS, IO-TIEpIIe, ii 3MICTOM, MO-ApYTe,
croco0OM oprasizamii CIiIbHOI TiSUTBHOCTI W THMH
3aco0aMul CIIUIKYBaHHS, SKi 3a0€3MeUyIOTh aKTHBHY
1 3MICTOBHY B3a€MOJII0 TeAarora 3 ayIuTOpi€lo.
Jyxe 9acTo Ha OH-TAWH JEKIIHHOMY 3aHATTI CTy-
JICHTH, BUKOPHUCTOBYIOYH MOXIIUBICTh OE3KOHTAKT-
HOi MPUCYTHOCTI «OYMMa» 3 JIEKTOPOM IIPOCTO
«BUCHYTH» Ha 3B’S3Ky, HE BHHKAIOYM B PO3IMOBiJIlb
JIEKTOPA.

OmuuM 3 3aco0iB akTHBi3amii Ta 3aliKaBlIeH-
HOCTI CTYNCHTIB MiJ Yac JICKIIHHUX 3aHATH, iX aK-
THUBHOI y4acTi y ONaHyBaHHI Marepialy 3 IUCLH-

IUTIHU €, Ha MM OIS, JEKIis-0eciga — «maiajior 3
aynutopieio». BoHa mependadae Oe3mocepenHii
KOHTAKT IeJlarora 3 ayAuTOPI€I0, M0 Ja€ 3MOTY 30-
CepeUTH yBary Y4HIB, BHU3HAUUTH TEMI BHKIAIy
HaBYAJHHOTO MaTepialy 3 ypaxyBaHHSM piBHSA
MiATOTOBIICHOCT] Ta OCBITH ayAHUTOPII.

€ BenuKa pi3HUI MK «CYXHM) BUKJIAJIAHHAM
TeMH Ta OCCiIO0 BHUKJIaJada 3i CTyICHTOM. Y mep-
LIOMY BUIAAKY CTYAEHT BTpayae JIAaHLIOT 3HAHHSI-
3aIiKaBJICHHICTb 1 CTa€ NAaCHUBHUM CIyXadeMm, a
HaNpHKIHII TAaKOro JIEKIIHHOTO 3aHATTS BTpayae
MoTHUBalilo npucyTHocti. Tomy 1 mojanbma miaro-
TOBKA CTa€ OLNBII HE3PO3YMIJIOI0, KONU 3 BEIHKOTO
00’eMy Marepiamy Tpeba BuOpaTH HEOOXimHY iH-
(dopmariiro i KOHKpeTH3yBaTy HOBI 3HaHHA. CTYICHT
BXKE PO3TYONIOETHCS 1 BUUTH «BCE MIAPSI», HE PO-
3yMilo4d 3B 3Ky BHKIAQACHOTO JEKIIHHOTO Ma-
Tepiaxy, MPaKTHIHOTO Ta CEMiHAPCHKOTO 3aHATTSI.

Bynp sika Oecima BUKIMKAEe MUCICHHS, aHali3,
3MIaTHICTh NPABHJIBHO (HOPMYJIOBATH CBOIO JYMKY,
BIZIKpHBA€ TOTEHIlia] CTYACHTa Ta pPO3YyMIHHA 1
3HaHHA TeMH. [luTaHHs, sKi CTaBIATbCA Ha
JEKUIHHOMY 3aHATTi, MIAIITOBXYIOTh 1O HOIIYKY
MPaBUIBHOI BIATIOBiAi, aKTUBI3YIOTH pOOOTY CTy-
JICHTA, CIIyTYIOTh aKTUBATOPOM JO OCMHCICHHS Ta
MATPUMYIOTh IHTEpPEC CIIyXaHHS TECOPETUYHOTO Ma-
Tepiany.

VYyacte yuHIB y Jekmii-Oecini MoxkHa 3abe3re-
YUTH pi3HUMH mnpuiiomamu. llommpeni B mnena-
TOTIYHIA TpPaKTHLi, HANPHUKIAN, 3aNUmManis 00
ayoumopii  (cnawmenuuenns) [4]. BoHu MOXyTb
Hocutd 1H(QopMauiiinuii Xxapaktep, ToOTO OyTH
CIPSIMOBaHMMH HE Ha KOHTpPOJIb, a Ha 3'ICYBaHHS
JYMOK 1 piBHIB ITOiH()OPMOBAHOCTI CTYJEHTIB 3 MPO-
OsieMH, 110 BHUBYAETHCS, aKTyami3aiii 3HaHb, HEOO-
XiTHUX U 11 pO3yMiHHS, BU3HAYCHHS CTYICHS TO-
TOBHOCTiI J0 CIPHHHATTS Matepiamy nekiii. [Ipu
IIFOMY BapTO BKJIIOYATH MaTepiajl IONEpeHiX TeMm,
mo € 06a3010 AJIsT 3aCBOEHHS Ta PO3YMiHHS HACTYI-
HOTO HOBOTO MaTtepiany. 3alUTaHHS aJIpecyloTbCs
BCilt ayauTopii. 3 METOI0 3a0IIaKeHHS Yacy, 3aIu-
TaHHS CJiJ (OPMYJIIOBATH TakK, MO0 MOXHa OyJo
JlaTH OJIHO3HAYHY BiJIIIOBI/b. 3 ypaxyBaHHSM 3MiCTy
BIJITIOBIZICH, JIEKTOP Oy/Iy€e CBOI MOANIBIII il.

be3yMoBHO, Jekuisi crae MpoOJIEMHOI0 TOI,
KOJIM Ma€ MEeBHI IHTENEKTYyallbHI TPYIHOII, HU3bKUI
PiBEHB MiTOTOBJICHOCTI Ta Mi3HABaJIbHI MOKJIHBOCTI
cryaeHta. Komu piBeHb MiArOTOBJICHOCTI CIyXadiB
JIOCUTh BUCOKHH, MOXHA CTaBUTH IPOOJIEMHI 3aITi-
TaHHS, CIIOHYKAaTH 0 OOMIpKOBYBaHHs cHUTyalli. B
TaKOMY BUIAJKy J0Ope MiAXOAATH MPUKIIALN 3 KUT-
Ts 200 KITIHIYHOT IPAKTHKH, IO BiINOBITAIOTH TeMa-
i Jekmii.  CTy#eHTH, 3aMHUCIIOIYHCh  Haj
3MICTOM CHTyamii, BUSBIAIOTH iHTEpEC OO TEMH
JIeKIIii, TIO3UTUBHO CTaBIATHCSA 0 MaTepiaiy, SKUi
MiIJIAra€ BUBUCHHIO, HAMAraroThCs CaMOCTIHHO abo
pa3oM 3 JIEKTOPOM pO3B'A3aTH HPOOJIEMHY CHUTY-
arfiro.

Hincymox

I'pyHTYyIO0UYHCH HA OTPUMAHOMY AOCBIJI CIIij 3a-
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3HAYMTH, M0 JICKIii JIiaJlorOBOTO  XapakTepy
HaWKpalile po3KpHUBatOTh OCHOBHY 1X METY:

1) akagemMiyHOTO BUKJIQJCHHS TEMH 3 JIOCST-
HEHHSIMM HAayK{ 3 MHTaHb, MO PO3IIIANAIOTHCS; 2)
3’sCyBaHHS HEBHPIMIEHUX i AUCKYCIHHHX TpoOieM;
3) y3arajpHEHHs paHille BUBYCHOTO Ta HOBOTO Ma-
Tepiany; 4) ocHOBHHX ()OPM 3aCBOEHHS Marepiaiy;
5) monmaHHS peKOMEHAAlill IMIOA0 BHUKOPHCTaHHS
OCHOBHHMX BHCHOBKIB 3 TEMH JIEKLIi Ha MPaKTUYHUX
3aHATTAX; 6) 30CepeUKEHHS yBarW CTYICHTIB Ha
MUTAHHAX, SKi BHUPIMIYIOTbCS; 7) aKTUBHA Yyd4acTb
CTYJICHTA Yy JICKIIii; 8) aKTHBI3aIlisl PO3yMOBOT Misijib-

HOCTI ayauTopii; 9) 3amydeHHsl CIyXadiB 10 TBOPYO-
ro TIONIYKY HE JIMIIIe B HAYKOBOMY IUIaHi, ajie 1 K
MaiOyTHIX TMPaKTHIHUX MPAIiBHUKIB.

Taxi Jekuii CupusIIoTh HA0YTTIO CTY/ICHTAMH HE
TUTBKH TEOPETUYHHWX 3HaHb, a W PO3BUTKOBI ab-
CTPAaKTHOTO MHCIICHHS, (OPMYBAaHHIO MOTHBAIII]
HaBYaAJIbHO-TII3HABaJbHOI Ta MaiOyTHBOI  mpo-
(eciitHOT MisTBHOCTI.

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sIBHUX KOHQJIIIKTIB IHTEpECIB,
IO TOB'S3aHI 3 IMM pPYKOIKCOM, Ha MOMEHT
myOutikauii He iCHye Ta He epe0avaeThesl.
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Ky3znenosa O.B. Ontumizaunisi npoBeeHHs JeKUIHUX 3aHATH 3 AaHATOMIl JIIOAUHU B NIepio BOEHHOT0
cTaHy.

PE®EPAT. Jlekuii nocifiaroTh CyTTeBe Miclle Y HaBYalIbHOMY MPOIECi HA BCiX PiBHAX OCBiTH. IX BuKIIa-
JIaHHS MiJ] Yac TPUBAJIOr0 BOEHHOTO KOHQUIIKTY B YKpaiHi Ta MpH 3MEHIICHHI KUIBKOCTI FOJMH Y HaBYaJIbHUX
IUIaHaX BUIIMX y4OOBHX MEIUYHMX 3aKJa[iB BHMararoThb BiJ NMpoQecopChbKO-BUKIAIALBKOIO CKIIANy MEBHUX
HAayKOBO-TIEJIaroriyHUX 3HaHb Ta HABMYOK 13 BUKOPUCTAHHSIM MaKCUMaJbHOTO TBOPYOTO MOTEHIIaTy OCOOHCTO
KOKHOTO JiekTopa. JIekmii 3 JUCHMIUIIHU «AHATOMis JIIOJMHU» € 0a30BUMH y CHUCTEMI MiATOTOBKM (axiBuiB
MEIMYHHAX 3aKIadiB YCiX KpaiH CBITY Ta HampaBiCHHI Ha 3JaTHICTb CTYACHTIB 3IIHCHIOBATH KOMIUIEKCHUI
aHayi3 OyIOBH OpraHi3My IIOIWHHU, (JOPMYBAHHS KIIHIYHUAX 310HOCTEH MUCIICHHS SIK OCHOBH IS HACTYITHUX
KypciB. Bumni y400Bi Meu4HI 3aKkiIay BKe HABYMINCH 33JOBUTFHO BHPINITYBAaTH OpTaHi3alliiiHi 3aX0A1 OH-JTaiH
BUKJIaJITaHHS JICKIIN Ta MPUCYTHOCTI CTYACHTIB MPH AUCTAHIIHHOMY HaBYAHHI, aJie TP I[bOMY HaWBaXKJIUBIIIIH-
MH 3JIMIIAI0THCS METOIUYHI MUTAHHS Ta MMTAHHS aKTUBHOI YJacTi CTy/IEHTa y OTIaHyBaHHI MaTepiaiy 3 IUCIH-
TUTiHA. 3arajdbHUN €eKT JIEKIiT BU3HAYAETHCA, MO-TIepIie, 1 3MiCTOM, TTO-IpyTe, CIIOCOOOM OpTraHi3alil CIiIbHOT
JUSUTbHOCTI M THMM 3aC00aMU CIIUIKYBaHHSI, sIKi 3a0€311e4yI0Th aKTHBHY 1 3MICTOBHY B3a€MOJIIIO JIEKTOPA 3 ay/H-
Topi€to. € BeNMKa PI3HUIL MK «CyXMM» BHUKJIaJaHHSIM TEMH Ta O€Ci/IOl BHKJIaJa4a 31 CTyJeHTOM. Y Mepuiomy
BUIIAJIKY CTYIEHT BTpauae JIaHIIOT 3HAHHSI-3aI[IKaBJICHHICTh 1 CTA€ MMACHBHUM CllyXa4yeM, a HalpHKIHII Takoro
JIEKLIHHOTO BHKJIAJaHHS BTpayae MOTHUBALi0 NpUcyTHocTi. OJHMUM 3 3ac00iB aKTHBi3alil CllyxadiB IIiJ 4ac
JEKUIHHKUX 3aHATh, 1X PO3YMOBOI JISTIBHOCTI Ta 3alliKaBJICHOCTI, y3arajlbHEHHs! paHillle BUBUEHOTO Ta HOBOTO
MaTepiaiy, 30Cepe/PKeHHS YBaru Ha MUTAHHAX, SKi BUPINIYIOTHCS, Ha Mil MMOTJSIN, € Jekmis-Oecima. Byns ska
Oecima BUKIMKAaEe MUCICHHS, aHali3, 3JaTHICTh MPaBWIBHO (POPMYITIOBATHA CBOIO JYMKY, BIJIKpHBA€E TOTCHIIIANT
CTYACHTa Ta PO3YMIHHS 1 3HAHHS TeMU. [IWTaHHS, SKi CTABIATHCSA HA JIGKHIHHOMY 3aHSTTI, HiAMITOBXYIOTH IO
MOIIYKY MPaBHJIBHOI BiAINOBiZI, aKTHBI3YIOTh POOOTY CTyJEHTa, CIYTyIOTh aKTHBATOPOM JIO OCMHUCICHHS Ta
MATPUMYIOTh 1HTEpEC CIIyXaHHS TEOPETHYHOro MaTepiamy. Taki JIeKIii CIpHSIOTh HaOYTTIO CTyJCHTAMH HE
TUIBKHM TEOPETHYHUX 3HaHb, & H PO3BUTKOBI aOCTPAaKTHOTO MHCIICHHS, ()OPMYBaHHIO MOTHBalii HaBYAJILHO-
mi3HaBaJIbHOI Ta MaltOYTHBOT TpodeciitHOl AiAITHHOCTI.

KirouoBi cjioBa: MmeauyHa OCcBiTa, II€Jaroriydi METOIMKH, BUKJIaJaHHs JIEKIIIH, JIeKIisg-0eciaa.
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ABSTRACT. Background. Objective data on topographic pictures of internal organs and their structures are important for
the development of effective manipulations of surgical interventions. Despite significant achievements in the field of surgery,
anesthesiology and resuscitation and the introduction of the latest technologies into medical practice, the results of treatment
of patients with acute diseases of the abdominal cavity remain unsatisfactory. Objective. To study the morphological features
of the components of the peritoneum, their topography and features of the absorption of film material in normal white rats for
further histological studies. Methods. The morphological study of the mesentery of the small intestine included a macroscop-
ic, histological and morphometric study. The area of the mesentery of the small and large intestines was calculated by the
planimetric method. Film samples of the mesentery of the small and large intestines, as well as the large cap, were taken from
the studied group of rats and carefully transferred to the prepared, disinfected surface of thin foam. Staining was carried out
with hematoxylin and eosin by a generally accepted method. The finished painted samples were immersed in a gelatin-
glycerol medium with the addition of carbolic acid as a preservative and studied at different magnifications of the micro-
scope. Results. The parietal peritoneum is one of the leaves of the abdominal wall and is a very thin and transparent mem-
brane, through which small capillaries and a thin layer of adipose tissue localized in separate areas of the peritoneal space are
clearly visible. Macroscopic examination allows us to characterize it as a set of dense folds of the peritoneum covering the
loops of the small and large intestines, separating them from the back wall of the abdominal cavity, and containing blood
vessels. The mesentery is a continuous organ with a characteristic fan-like conformation. A mesentery of the small and large
intestine can be characterized as a thin, elastic, smooth, almost transparent, moist and shiny formation of the peritoneum of
uniform density, in which blood vessels are located closer to the hollow structure of the small and large intestine. Between
the two visceral leaves of the peritoneum of the big cap are localized accumulations of adipose tissue, a large humber of
blood and lymphatic vessels and nerve fibers. Conclusion. The macroscopic and microscopic structure of the peritoneum and
its derivatives were studied, and the topography of the peritoneum leaves was comprehensively considered. A method of
taking biological material was developed, based on the peculiarities of individual film structures of the abdominal cavity, and
means of taking film material for further morphological studies were proposed.
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Beryn

PozyminHs OynoBu oprasizmy, i#oro Mopdosio-
riyHuX 1 QyHKIIOHAIBHUX 0COONMBOCTEH Jae 3MOTy
YCBIIOMHTH 3aKOHOMIPHOCTI IKHTTENISIIBHOCTI 1
MATOJIOTIYHI TPOIECH pI3HUX OpraHiB, TKaHWH i
Bchoro oprafizMy. OO’€KTHBHI JjaHi MPO TOIMOTpPa-
(biuHI KapTHHU BHYTPILIHIX OpraHiB i 1X CTPYKTYp
BOXJIMBI JJISI PO3POOKH E(QEKTUBHMX MAaHIIyJISIin
XIpypriyHux BTpy4ass [1].

HesBakatoun Ha Baromi JOCATHEHHS B Taiysi
xipyprii, aHecTesiosorii Ta peaHiMaToNorii Ta BIpO-
Ba/DKEHHS B MEJUYHY IPAKTHKY HOBITHIX TEXHOJIO-
Tiif, pe3yapTaT JTiKyBaHHS XBOPHX HA TOCTPI 3aXBO-
PIOBaHHS OpraHiB HYEPEBHOI MOPOKHUHM 3ajIHIIA-
IOTBCSl HE3aOBUIFHUMH 4epe3 BHUCOKY JIETaIBHICTDH
BiJl HACTYITHMX CTaHIB: JIECTPYKTHBHHUH XOJEUHC-
TIT— 35%, HenpoxinHicTs — 20%, MaHKPEOHEKPO3 —
15-47%, renepanizoanuii nepuroHit — 40%. ['octpi

163

MORPHOLOGIA « 2023 « Tom 17 * Ne 3



3aXBOPIOBAHHS OPTaHiB Y€PEBHOI MOPOKHUHU YaCTO
CYHPOBOKYIOTECSI PO3BUTKOM CEPHO3HHX YCKIaf-
HEHb, Y TOMY YHCIi TOJIOPTaHHOT HEJOCTATHOCTI,
AKa € OJHOI0 3 OCHOBHMX IPHYHH JICTATbHUX HAC-
niakiB y 95-97% Bumanxis [2].

CporomHi 3Ha4YHO 3poCiia pPONb HPUKIATHOL
Mopdotorii y po3yMiHHI NPUYMH i MEXaHi3MiB BU-
HUKHEHHs BapiaHTiB OyJOBM BHYTDIIIHIX OpraHiB.
AKTyalIbHICTh IaHOi POOOTH MOSICHIOETHCSI HEOOXi-
HICTIO KOMIUIEKCHOTO JIOCIIDKCHHS TOmOrpadiuHux
1 aHATOMIYHUX OCOOJIMBOCTEH YePEeBHOI MOPOKHUHU
Ta 11 MOXIJHUX, 1[0 MA€ BAXJIMBE 3HAUCHHS ISl PO3-
POOKM HOBHX OiNBIN paIliOHATBHUX METONIB Xipyp-
rigHoi Kopekmii [3].

OuepeBrHA Mae BeNWKe 010JIOTIYHE 3HAYCHHS 1
3aJMIIAETHCS. HEOCTATHBO BHBYEHHM OpraHoM. lc-
HYIOTh ICTOTHI PO301KHOCTI ii TiCTONOTIYHIX 0C00-
JUBOCTEH, MOP(QOJIOTii MO0 HAIBHOCTI B i CTPYK-
Typax JiMQaTHYHUX BY3JHUKiB, Tororpadii «Momou-
HUX TWIAM» [4]. JIMCKYCIHHUM TaKOX 3aHINAEThCS
MUTaHHS YM BIIHOCHUTHCS BEJIMKUH Yerielb JIFOJUHA
0 mepudepiiiHux opraHiB iMyHHOI cucremu [5].
ToMy i3 BUBUEHHSIM acIIeKTiB CTPYKTYpHOI Oprasi-
3amii OYepeBUHH 1 ii CKIIAZOBUX SIK iIMyHOKOMIICHTE-
HTHOTO OpTaHy, TICHO MOB’S3aHO BHPIIICHHS 1 Tpak-
TUYHOI 3a7adi — MOIIYKY 1 BUIUIEHHS i3 HBOTO (pak-
TOpIB, SKi PEryNIOOTH IMYHHI peakiii B opraHizMi
[6].

IlikaBicTh 0araThoX MOCIIAHHKIB IO aHATOMO-
(i310JI0T1YHMX BIACTUBOCTEH OYEPEBUHM Ta T MOXi-
JHUX HE € BUIMAJKOBOI. AKTHBHA y4acThb Y 3aXHC-
HHX PeaklisX YepeBHOI IIOPOKHUHH 3 OJHOTO OOKY,
BUpIIIAIbHA POJb Y PO3BUTKY TPHBAJIOTO 3aIlaJICHHs
Ta CHANKOYTBOPEHHS MICJ/IsA 3alajCHHS — 3 IHIIOTO,
OOIPYHTOBYIOTh TOCTiIHHY MiABUIIEHY yBary Oara-
THOX MOP(]OIIOTIB, KITiHIIUCTIB TOIIO [7].

Bazyrounce Ha gaHUX JiTEpaTypH Hpo Te, MO0 Yy
BCIX CCaBIIiB, BKIIFOYAIOYH 1 JIIOAWHY, OYepPEBUHA 3 1i
MOXITHAUMH € YHIKAJIIEHUM YTBOPEHHSAM, OYIJIO TIOCTa-
BJIGHO NEPIIOYEProBe 3aBJAHHS BCEOIYHO BUBUUTH
iX MaKpOCKOIIIYHY 1 MIKpOCKOIIYHYy OyZOBY, a Ta-
KOX JIOCHIAMTH Tonorpadito JUCTKIB OYEPEBHHH,
3aIpoINoHyBaTH 3aco0u 3a00py IUIIBKOBOTO MaTepi-
any st MOPGOJIOTIYHUX JOCIIHKEHb.

Merta nocaifkeHHs

Hocnigute MOp]OIOTiYHI 0COOIMBOCTI KOMITO-
HEHTIB OYEpEeBUHM, IX TOmorpadiro Ta 0COOIMBOCTI
3a00py IUTIBKOBOTO MaTepiany y OLIMX IIypiB B HO-
PMi U IOJANBIIHX TiCTOJIOTIYHUX JOCHIIKCHb.

Marepianu Ta meToau

MarepialoM JOCIHIKEHHS CIyTyBaJIU 5 1OpOC-
mux crateBo3pimmx 4,0-5,0-Mics/9HUX camiiB Oimmx
mrypie macoro 270-310 r. TBapuH yTpuMyBaiu B
CTaHJApTHUX YMOBax BiBapiro kadenpu ¢izionorii,
iMyHoJorii 1 6i0XiMii 3 KypcOM IMBIIBHOTO 3aXUCTY
Ta MEIUIUHU O10JOTiYHOTO (GaKyIbTeTy 3amnopizb-
KOTO HarioHaipHOTO yHiBepcurery. Ilepen mouat-
KOM IpenapyBaHHs YepeBHOI MOPOXHUHU TBAPHH
NPUCHIUISUIA HAPKO30M 3 BUKOPHCTaHHIM XJ10podo-

pMmy.
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OCKITbKM OYepeBHHA TIPEACTaBIIEHA Tapie-
TaJdbHUM, BiCLIEPAILHUM JINCTKaMH, OpM>KaMH BHYT-
PIITHIX OpTaHiB, BEMKUM 1 MaJUM YemIeM, MaTepi-
al 3 4epeBHOI MOPOXHHUHU 3a0Hpalid Pi3HAMH CITO-
cobamu.

Mopdonoriuae DOCHiKeHHST OprXKi TOHKOTO
KHIICYHUKY BKIIIOYAIO B ceOe MaKpOCKOIivHe, Tic-
TOJIOTiYHE 1 MOP(POMETPUYHE JTOCIHIIPKEHHSI.

[Tpn MakpOCKOIIIYHOMY JOCIHIPKEHHI BU3HAYa-
a1 GopMy OpIKi KHIIEYHHKY, HOTO JOBXKHMHA, IIU-
puHa i mioma. JIiHiiHI po3MipHu opraHy BU3HaYajId
JiHIHKOI0 3 TOYHiCTIO A0 1 MM. [lnomny Opuxi TOH-
KOTO 1 TOBCTOTO KHIICYHHKY OOYHCIIOBAIH IIAHU-
METPUYHHAM CIOcOOOM, TIOMICTHUBIIH ii Ha TUTAHUME-
TPUYHY CITKy Ha pIBHIH IOBEpXHi, PO3KpECICHY
TOPH3OHTAIBFHIMHA 1 BEPTUKAJIBHUMU JIHISIMH 3 TIe-
piomoMm 1 cM, y mpupogHbOMY IoNIoKeHHi. [laii BiB-
Csl MiIPaxyHOK KIITHH CITKH: 3allOBHEHI KIITHHH,
SIKI MOBHICTIO 3allOBHEHI Opwkero, mpuiimanu 3a 1
cm?, KITiTHHY, 10 NIEpeTHHAIOTh MEXKY JTOCIiIKYBa-
HOT'O 00’€KTY HE3aJeXKHO BiJl TOTO, J¢ KJIITHHH TIe-
pecikaroThcs1, BBakanu pisaumu 0,5 cm? O6uucie-
HY IUIONLY OpHKi KHIIEYHUKY BBa)XKaJIM PIBHOIO CyMi
TUTOI 3aITOBHEHMX ITOBHICTIO 1 3alIOBHEHUX YacTKO-
BO KJIITHH IDTAHUMETPUYHOIL CITKH.

IcHyrodi MeTou 3a00py IUTIBKOBOTO MaTepiamy
1 OTpEMaHHS IUTIBKOBUX IpenapaTiB Ha CHOTOMHINI-
Hilf MOMEHT BHMararmTh JAOOMPAIIOBAHHA 1 YIOCKO-
HaJIeHHS. Y JOCHIDKYBaHOI TPYIH IIYpiB 3a0Hpann
IUTIBKOBI 3pa3KH OpIKI TOHKOTO 1 TOBCTOTO KHIIEY-
HHUKY, a TaKOX BEJIMKHU Yerenb 1 00epexHO mepe-
HOCHWJIMCSl Ha MIJITrOTOBJIEHY Ipoje3iH]iKoBaHy IO-
BEPXHIO TOHKOTO MIHOIMJIACTY po3MipaMu 1x1 3amis
3ano0iraHHsl CKpy4YyBaHHs CHEHU(IYHOT TOHKOI
CTPYKTYpPH ILTIBKOBOTO Martepiaiy.

®ikcarist TIIBKOBUX IPeTapaTiB BigOyBajacs B
10% nelitpansHoMy opmarini 24 rogunu. [Ipomu-
BaJu 3i0paHWil MaTepian B MPOTOYHIH BOAI MPOTS-
roMm 2 roauH. ®apOyBaHHS NMPOBOJMIOCS T'€MaTOK-
CHJIIHOM 1 €03MHOM 3arallbHOIPHUHHSITAM METOIOM.
ToToBi modapOoBaHi 3pa3ku 3aHYPIOBAIH B JKeja-
THH-TJIILIEPUH CEepPEelOBHUILE 13 Jl0JjaBaHHAM KapOo-
JIOBOI KUCJIOTH SIK KOHCEPBAHTY i BUBYAJIM HA PI3HUX
301IBIICHHAX MIKPOCKOIIA.

Jocmimkenns: 0yj0 MPOBEICHO BiAMOBIIHO JI0
€Bporneiicbkol KOHBEHIIi PO 3aXUCT XpeOeTHUX
TBapyH, sIKi BUKOPHCTOBYIOThCA B EKCIEPHMEHTax
(Ctpacoypr, 1986), JupektuBa €Bporeiicbkoi Paan
86/609/€EC (1986), 3akon VYkpainu No 3447-1V
«IIpo 3axmcT TBapHH BiJl >KOPCTOKOTO MOBOJDKEH-
HS1», 3aTAIBHUX €TUYHUX IPHHIUIIB €KCIIEPUMEHTIB
Ha TBapuHax, yxBajeHunX [lepmuM HamioHaIbHUM
KOHTpecoM Ykpainu 3 6ioetuxu (2001).

Pe3ysabTaTH Ta iX 00roBOpeHHs

PesynbraT OCHIKEHb JTO3BOJISIIOTH OXapak-
TepU3yBaTH OYEPEBHHY (JaT. peritoneum) SK TOHKY
HaMiBOPO30pYy OOOJNOHKY, IO MOKPHUBAE CTIHKH Ye-
PEBHOI MOPOKHUHM (TIapi€TanbHa) i TOBEPXHIO BHY-
TpimHiX opraHiB (BicuepanpHa) [8]. Mik MU
JBOMa IIapamH JIOKAJII30BaHWM NPOCTIp YepeBHOI
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TTOPOKHUHM, TIOBHICTIO 3aMKHYTHH 1 3allOBHEHHI
JIMIIIE HEBEMKOIO KiNBbKIiCTIO (Omm3pK0 50 mir) cepo-
3HOI PiFHY, sIKa JTi€ SIK MACTHIIO Ta 3a0e31edye KOB-
3aHHS JIBOX JIUCTIB YEPEBHOI MOPOKHUHHU 0€3 Haj-
MipHOro Tepts [9].

Jns mocmimKkeHHS TapieTatbHOTO JINCTKA Ode-
peBuHH (Nat. peritoneum parietale) Bupizanu nima-
TOYOK TEPeAHBOI OYEPEBUHHOI CTIHKM MOOIM3Yy Oi-
7101 il po3mipom 1x1 (Puc. 1).

Puc. 1. MapietanbHuin NUCTOK OY4EPEBUHN NepeaHbOT
CTiHKM YepeBHO| MOPOXHMHM LLlypa B HOPMI.

[lapieTanpHa OYEpEeBHHA € OJHHUM i3 JIMCTKIB
YepeBHOI CTIHKU 1 MpeJcTaBIisie cOO0I0 Ty)Ke TOHKY 1
po30py 00OJIOHKY, KPi3b SIKY J00pe MPOrIAIar0Th-
cs1 IpiOHI KamiJsipy 1 TOHKHUH 1Iap KUPOBOI TKAHWHH,
110 JIOKAJIi30BaHUI B OKPEMHUX IIJISTHKaX OYepeBUH-
HOTO MPOCTOPY.

[MapieTanpHa ouepeBHHA 3aTHA A0 AYyXKE IIBH-
nxoi perenepanii kmituH [10]. IapieTanpHuii map
OUYEpPEBMHH € HaJ3BHYANHO TJaJKUM 3 OOKy iHoro
KOHTaKTY i3 BHYTPIIIHIMH OpraHaMu, 3aBASKHA YOMY
3aro0iraeTbcs MPWINIIAHHS BHYTPILIHIX OPTaHiB 10
4epeBHOT CTiHKM. [1 6iIMCKyya i XBUIISACTA CTPYKTypa
00YMOBJIIOEThCSI HassBHUMM KOJIATCHOBMMH H eJiac-
TUYHHMH BOJIOKHAMH.

Sk opHa i3 MOXiOHHUX OYEpEeBHHH, OpMXkKa Ku-
IIEYHUKY Ma€ IUIIBKOBY IIPO30PY CTPYKTYpy. Mak-
POCKOIIIYHE JIOCHTIPKCHHS TO3BOJIAE OXapaKTepHu3y-
BaTH 1i AK CYKYNHICTh IIUIBHUX CKJIAJOK YepeBHOI
000JIOHKH, 110 OXOIUIIOIOTH IIETIIi TOHKOTO 1 TOBCTO-
ro KUIIEYHUKY, BITOKPEMITIOIOTh X Bill 3aHBOI CTi-
HKM YEPEeBHOI NMOPOXHWHHM, 1 MICTATh KPOBOHOCHI
cynunu (Puc. 2, 3).

3 Opmkero TOB’si3aHi BiUIJIM TOHKOTO i TOBC-
TOTO0 KUINKIBHUAKA. 3a3BHuYail aHatoMaMu Oproka
PO3IIISAAETHCS B HANPSIMKY 3BEpXY BHHM3, 3JIiBa Ha-
npaBo [11]. Takum YMHOM, IyIUliKaTypa JHCTKIB
OuepeBHHH, sika 3a0e3neuye ¢izionoriuny ¢ikcairo
KHIIKOBHX TI€TEIb, 3a(DiKCOBaHA 3aMHIMHU KPasMH 10
yepeBHOI CTiHKH. Ll 4yacTWHa € BiJHOCHO KOpOT-
KO0, ckiamae He Oinpme 15-17 cM B JOBXHHY, i
MiATPUMYE OIIbIIY YaCTHHY KHIICYHHUKA B YepEBHIN
MOPOKHUHI, 3aro0iralodn Horo 3MIIIEHHIO 1 OIyc-
KaHHIO.

Puc. 2. MakpockoniyHa cTpykTypa Opwxi TOHKOrO K-
WeYHnKy. 1 — MeTns TOHKOrO KWLIEYHWKY, 2 — MniBKOBa
CTPYKTypa BpwiKi TOHKOTO KULLEYHUKY, 3 — KPOBOHOCHI Cyau-
HW, 4 — CKyMYeHHS XMPOBOI TKAHUHM MiX AynnikaTyporo
NIUCTKIB O4YEPEBUHM.

Puc. 3. MakpockoniyHa cTpykTypa Opwxi TOBCTOro
KMLWEYHUKY. 1 — NeTns TOBCTOrO KULLEYHWKY, 2 — nniBkoBa
CTpyKTypa Opwxki TOBCTOrO KWLIEYHWKY, 3 — KPOBOHOCHI
CyOVHW, 4 — CKYNMYEHHS XMUPOBOT TKAHWHW MiX QyrnmikaTypoto
NIUCTKIB O4YEPEBUHM.

Bpmwxka sBnsie coOoro OesnepepBHHUN OpraH,
SIKOMY TIpUTaMaHHa BisUIONOiOHa KOH(OpMAIlis, 110
TIOB'AI3aHO 13 TEPEeX0/]0M INapieTaJbHOTO JINCTA Ha
opranu i GOpMyBaHHIO BHACIIIOK IbOTO BiCI[Epaib-
HOT'O JINCTKA OYEPEBHHU.

JlocimipKeHHsT IEMOHCTPY€E J1Ba PI3HUX 32 JOB-
JKMHOI0 Ta (DYHKIIOHAJBHICTIO Kpai OpwvKi: mepuiui
3abe3mneuye 3'€HaHHSA OPHKI 3 OUSPEBUHOIO 33 THBOT
CTIHKH, IPYTHii 3'€IHy€E OPHIKY 3 KPAaEM KHUILEYHHKA.
Bpmxa ToHKOT 1 KITyOOBOT KHIIIOK Bi3yaJbHO Haramye
BISUIO Yepe3 Pi3HHUINIO JIOBXKHH JBOX MPOTWICKHUX il
CTOpIH, SKI NPU BEPTHKAILHOMY MOJOXXEHHI yTBO-
PIOIOTDH CKJIA/IKH.

3a METOANKOI0 MAaKPOCKOMIYHOTO JIOCIIPKSHHS
OCHOBHHX JIIHIHHUX TapaMeTpiB 3apyOi>KHOTO BYe-
Horo [12], 6ymo oTpuMaHO BIAaCHI pe3ynbTaTH JOB-
JKMHY, IIUPUHM 1 TUIoni OpHKi KHUIIEYHUKY JOCHi-
JUKYBaHOI TpYyIU TBApHH.
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Tabmmms 1
Mopdometpist (B cM) OpHKi TOHKOTO i TOBCTOT'O
KHINEYHHUKY y IypiB B HOPMi

IToka3zHuku CepeHe 3HAYCHHS
JloBxkuHa, cM 10,0+1,3
upuna, cMm 8,5+0,8
ITona, cm? 55,5424

Bprxy TOHKOTO 1 TOBCTOTO KHIIEYHHKA MOYKHA
OXapaKkTepu3yBaTH SIK TOHKE, ellaCTUYHE, IJIajKe,
Maiixe Mmpo3ope, BoJIore i OJMCcKyde YTBOPEHHS Ooue-
PEBHHH PIBHOMIPHOI LIIJIBHOCTI, B SIKil KPOBOHOCHI
CYAMHH JIOKaJi3ylOThCs ONMXKYE 0 MOPOKHHUCTOT
CTPYKTYPH TOHKOT'O i TOBCTOT'O KUILICUHHKY.

Benmkwii yenenp (1at. omentum majus), sIKHHA
Ha BWIJLIJ Haraxye BeNMWKUN (apTyx, € crernudid-
HHM yTBOPEHHSAM OYEPEBHHH, K& (HOPMYETHCS BHA-
CIIIJOK TIOIBOEHHS BiCIIEPANbHOI OYEPEBHHHU CIIOYa-
TKY 3 HH)KHBOI TIOBEPXHI MEYiHKU 10 Majioi KpUBU3-
HH LIUTYHKY 1 ABaHAILATUIIATIO] KULIKH.

3rigzHo 3 maHuMu Jitepatypu [13], Bemukuid
gerelp OUIoro Iypa € BTIUICHHSM BEIMKOIO YETIlst
JIOMUHU. Y OIIMX LIypiB BEJIMKHUIA Yemnelb yTBOPIO-
€TBCS 32 PAXyHOK BIJIBHOTO POCTY AYILTIKATYp OdYe-
PEBHHH, SIKI BIIXOJSITh 3 BEJIMKOT KPUBU3HU HITYHKY
1 IIONIMPIOETECA Ha TEBHY INIMOMHY YepEeBHOI MOPO-
JKHUHU.

Mix 1BOMa BiclepalbHHMH JIUCTKAMH Odepe-
BUHH BEJIMKOTO YL JIOKATi30BaHi CKYITYeHHS K-

pOBOi TKaHWHH, BEJIMKAa KIUIBKICTh KPOBOHOCHUX,
TiM(PaTHIHUX CYIUH Ta HEPBOBHX BOJIOKOH.

['icTOMOTIYHO BEMWUKWHA YeIelph CKIATacThCs 3
ME30TEN0 Ta CHOXYYHOTKAHWHHOI IUIACTUHKH, IO
MICTUTh TyXKy MEpPEeXy €IacTHYHHX Ta KOJarcHo-
BUX BOJIOKOH. Y MIiCIIIX, [€ MPOXOJATh CYIWHH Ta
HEpBH, CHOJyYHa TKaHMHA INUIbHIIae. Mix Tpabe-
KyJIaMH CHOJIYYHOI TKaHWHH JIOKaJi3yIOThCs KHPOBI
YaCTOYKH, a TAKOXK CKyIueHHs Makpodaris i jimdo-
LUTIB, [0 YTBOPIOIOTH MOJIOYHI TUIAMH [ 14].

Hincymox

JlocipkeHo MaKpOCKOMIYHY 1 MiKpOCKOIIYHY
OymoBy odepeBHHH 3 ii MOXiTHUMH, BCEOIYHO PO3T-
JSHYTO ToToTrpadiro JIUCTKIB odepeBHHU. Po3pobie-
HO METOAMKY 3a00py 0i0JI0TiYHOTO MaTepiany, CIH-
paroYnch Ha OCOOIIMBOCTI OKPEMHUX IDTIBKOBHX CTPY-
KTyp 9E€pEBHOI MOPOKXHMHH, 3alIPOIIOHOBAHO 3aco0n
3a00py IUTIBKOBOTO Martepially Ui ITOJAJTBIINX
MOPQOIOTIYHUX JOCIIIKEHb.

IlepcnekTHBY MOAATBIINX JOCITi/KEHD

[Monanpuni gociikKeHHs: O4epEeBUHH Ta 11 MOXi-
JHUX CIPSMOBaHI Ha BUBYEHHS 3aKOHOMIpHOCTEH iX
riCTOJIOTIYHOI CTPYKTYPH, BU3HAYECHHS PI3HUMH Me-
TOIOJIOTIYHUMHE CHIOCO0aMH POITi TiM(OITHOTO KOM-
TIOHEHTY B HHOMY.

Indopmanisa npo koH(ikT iHTEpeciB

[Morenmiitanx ab0 SBHUX KOH(QIIIKTIB iHTEpECIB,
10 TOB'sA3aHi 3 MM PYKOIUCOM, HA MOMEHT ITyOTi-
KaIlii He iCHy€ Ta He rmepea0avqaeThCes.
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Haiinapkina A.IL, Kym O.I'. locaixxennss Mmop¢o0riynux oco01uBoCTell 0UepeBUHU OLIMX HIypiB
i MeToaMKaA ii 3a00py.

PE®EPAT. AxryansnicTb. O0’€KTHBHI aHi npo TonorpadiyHi KapTHHN BHYTPIIIHIX OpraHiB i iX cTpyK-
TYp BaXJIMBI JUIsl pO3pOOKH e(eKTHBHUX MaHIMyJSLiH XipypriuHux BTpydaHb. He3Baxkaioun Ha Baromi Jocsr-
HEHHA B Tally3i Xipyprii, aHecTe3ionorii Ta peaHiMaToJNOTii Ta BIPOBA/KCHHS B MEAWYHY MPAKTHKY HOBITHIX
TEXHOJIOTiH, pe3ynbTaTh JIKyBaHHSA XBOPHX HAa TOCTPI 3aXBOPIOBAHHS OPTaHIiB YEPEBHOI IMOPOKHIHU 3alIHIIA-
I0ThCS He3anoBimsHIMHA. Meta. Jlocmiantin Mopdooridai 0coOIMBOCTI KOMIIOHEHTIB OUYepEeBUHH, iX TOMOrpa-
¢iro Ta ocobHMBOCTI 3200py IITIBKOBOTO Martepially y OiINX IIypiB B HOPMi JUIS MOJANBIINX TiCTOJIOTIYHUX HOC-
nimkxers. Meroau. Mopdomnoriaae KociipKeHAS OprKi TOHKOTO KAIISYHUKY BKIIIOYAIO0 B ceOe MaKpOCKOIIIYHE,
ricromorigyae i MmoppomMeTpudHe mociikeHHs. [Inonry Oproki TOHKOTO i TOBCTOTO KHIIEYHHKY OOYMCIIIOBAIA
TUIAHUMETPUYHUM CIIOCO0OM. Y JOCIiKyBaHOI rpynu IypiB 3a0Mpaiy IIiBKOBI 3pa3KH OpHKi TOHKOTO 1 TOBC-
TOrO KHIIEYHUKY, a TAaKOXK BEJIMKHUIl Yerneub i 00epeHO NMEPEeHOCWIINCS Ha MiArOTOBJICHY IpoJe3iH(piKoBaHY
MOBEPXHIO TOHKOTO MiHomiacty. ®apOyBaHHs MPOBOJMIOCS T'€MAaTOKCHUIIIHOM i €03MHOM 3arajlbHONPUIHATHM
MmetonioM. ['oToBi nodapOoBaHi 3pa3ku 3aHYPIOBAIH B XKEJIATHH-TIIIEPUH CEPEIOBUIIE 13 J0aBaHHIM KapOoJo-
BOI KHCJIOTH SIK KOHCEPBAHTY 1 BUBYAJIM Ha PI3HUX 301IbLICHHX Mikpockomna. Pesyabrarn. [lapieTanbna ouepe-
BHHA € OJHUM i3 JIUCTKIB UYepEeBHOI CTIHKH 1 MPENCTaBIIsie€ COOOI0 AyKE TOHKY 1 MPO30py OOOIOHKY, KPi3b SAKY
Io0pe MPOTIAal0TEC APiOHI KAMJIApH i TOHKHH IIap KHPOBOI TKAaHUHHM, [0 JIOKATi30BaHUH B OKPEMUX IUISH-
KaX OYEPEBHHHOTO IMPOCTOPY. MaKpOCKOIIUHE MOCTIKEHHS I03BOJISIE OXapPaKTEPU3yBATH Ii K CYKYIHICTH
MIITBHUX CKJIQZIOK YePEBHOI 0OOJIOHKH, III0 OXOILTIOIOTH METJIi TOHKOTO 1 TOBCTOTO KHIICYHHUKY, BiIOKPEMIIIOIOTh
iX Bi 3aIHBOI CTIHKH YEpEBHOI MMOPOKHUHM, 1 MICTSITh KPOBOHOCHI CYIMHH. bprka sBisie co0oto Oe3nepepBHUi
OpraH, SKOMy IIpUTaMaHHa BisuIonoAioOHa kKoH(popMaris. BprKy TOHKOTO 1 TOBCTOTO KHIIEYHHKA MOKHA OXapaK-
TEpU3yBaTH SIK TOHKE, eJIACTUYHE, TJIaJIKe, Maibke Mpo30ope, BoJIore 1 OJIMCKy4e YTBOPEHHS OUEPEBHHHU PIBHOMIp-
HOT IIITLHOCTI, B SIKii KPOBOHOCHI CYIMHH JIOKAI3YIOThCS OJIMKUE 10 TIOPOKHHUCTOI CTPYKTYPH TOHKOTO 1 TOBC-
TOrO KHUIIEYHUKY. M BOMa BiclepajJbHUMHU JIMCTKAMH OUEPEBUHU BEJIIMKOTO Yl JOKaIi30BaHl CKyMYeHHS
JKMPOBOI TKAaHWHM, BEJIMKA KiJbKICTh KPOBOHOCHHX, JIM(aTHYHHX CyIUH Ta HEpBOBUX BoJOKOH. Ilimcymok.
JlociimpKeHo MaKpOCKOIUHY 1 MIKPOCKOIIUHY OYZOBY OUYEpEBUHH 3 il MOXiTHUMH, BCEOIYHO PO3MIISTHYTO TOMO-
rpadiro JTUCTKIB ouepeBHHU. PO3p00IcHO METOIUKY 3a00py Oi0JOTIYHOr0 MaTepiay, CIIMPAKUYUCh HA 0COOIIHU-
BOCTI OKpPEMHX IUTIBKOBUX CTPYKTYp UYCpPEBHOI NMOPOXHUHHM, 3aIlPONOHOBAHO 3aco0M 3a00py IIIIBKOBOTO Ma-
Tepiay I MOJANBITNX MOP(OIOTIYHUX JOCTIIKCHb.

KarouoBsi ciioBa: ouepeBrHa, IUIIBKOBI MpenapaTH, JiM(QOLIUTH, YepPEeBHA TIOPOKHHUHA, OpMkKa KHIIEYHUKY,
BEJIMKUH YeTelb.
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ABSTRACT. Relevance. The beginning of martial law on the territory of Ukraine on February 24, 2022, accompanied by a
full-scale armed aggression, posed great challenges to the education system. The transition to distance learning made it
possible to resume the educational process and complete the 2022-2023 academic year in difficult conditions of martial law.
An analysis of the world experience in implementing distance learning using Internet technologies shows that it has many
advantages over traditional methods, such as constant access to educational materials, choosing one's own pace of learning,
cost-effectiveness, etc. The combination of conventional and distance learning is a more effective medical education hall.
Thus, distance learning is not just a set of infrastructure for the implementation of distance learning, but a learning concept
that includes various technologies and learning tools. Higher educational institutions, regardless of the chosen form of
education, continue to implement the educational program chosen and approved at the beginning of the academic year. For
temporarily displaced students studying in an educational program that is different from that implemented in other
educational institutions, teachers are guided by distance learning, providing modern material that students have mastered
before. Conclusion. So, distance learning under martial law solves many problems that education in Ukraine faces. At the
same time, distance learning requires the joint efforts of parents, students and teachers to achieve the necessary learning
outcomes, as well as government support. The combination of traditional and distance learning methods has shown the
greatest effectiveness in medical education. Thus, the introduction of distance learning will solve the following problems: -
create a flexible infrastructure to provide e-learning opportunities to all students and teachers; increase the level of digital
literacy of the academic community; provide high educational standards for students and teachers. The classic synchronous
learning model has many disadvantages, especially the geographic distance of individual students and teachers (e.g., different
time zones) during an air raid.
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Beryn

BiiiHu B icTOpIi BCHOTO CBITY 3aBXKIHM HEMEpe/I-
OadyBaHi, HIXTO HE 3HA€, KOJHM IOYHETHCS BiifHA,
KOJIW BOHA 3aKiHYMTHCS, 1 Majgo XTO 3HAE, II0 0
TOTO Yacy poOWTH Ta sK BWXKHTU. Tak Oymno i € B
HAIli{ KpaiHi — SK TOYajucs BIHCHKOBI [ii, OaThKH
HE 3HAIM, IK HABYATUMYTh JITEH i Yac BiffHH K B
IIKOJaX, Tak i B yHiBepcurerax [1-2]. IlisHime
Maibke BCi HABYAIIbHI 3aKJIay MEpeHIIn Ha JAHUCTa-
HIIIIfHY MOJIENb HaBYaHHS, IO CTaJlO0 CIPaBXKHIM

168

cTpecoM sl O6aThbKiB 1 BUKJIAQAauiB, CTYJEHTIB, SKi
HACHUJIy aJalTyBaJMCS O HOBHUX peajiif. 3 dacoM
JIesIKl 3aKJIaad OCBOIIM OHJIaMH-HABYAHHS, aje IEsIKi
JI0Ci He MOXYTh TIOBHOLIIHHO TepeKBaTi(piKyBaTHCS.
Hikonu B icTopii BiliHa HE CTBOpIOBaJia TIEPEIIKO]
JUIS. HaBYaHHS MOJIOJOTO TMOKoJiHHA. Hamr uwac ne
BUHSTOK, 1 OCh NPHUKJIAAN HAWIOIIMPEHIMINX TPY.-
HOIIIB Y BOEHHHUH Yac: CTpecC, IKUH BiA4yBalOTb JIFO-
I BiJl TOCTPLNIB, BUOYXIB 1 HEBIIEBHEHOCTI y 3aBT-
pamHboMy aHI. CTyaeHTaM BaXKO BUHTHCS, KOJIH
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BOHH TIOCTiHHO IyMarOTh MO Te, mo Oyae 3aBTpa i
Yl TOBEpPHETbCS iXHI 0aThbKO IKUBUM, B
000B’SI3KIB 3aXUCTUTH KpaiHy. BimcyTHicTh HaBda-
JHHUX MaTepiaiiB, MIKUIFHOTO TPWIANAs Ta YMOB
JUTSL HABYAHHS TEX rpae poib [3-4].

Pe3yabTaTH Ta iX 00rOBOpeHHs

CryneHTH, sIKi panTOBO 3MYIIEHI HaBUATHCS
JUCTaHIIIHO BIOMAa YU 32 KOPAOHOM, 4acTO HE Ma-
I0Th HEOOXIHOTO JUIsi HaBYaHHs: poOOYOro Miclyd,
HaBiTh €JIEKTPHKH, MOOUILHOTO 3B 513Ky Ta [HTEpHe-
Ty. IcHye TakoX YMMaina CKJIaJHICThb CaAMOCTIHHOTO
3aCBOEHHS TEM KypCY, OCOOJIMBO II¢ CTOCYETHCSI Me-
TUYHUX By3iB. Yepes moraHi 3aco0u 3B’S3Ky BHUKIIA-
Jladi He 3aBXIW MOXYThH CIUIKYBaTHCS 3 CTyIEHTa-
MH 1 HaBHmakd. barato mpenMeTiB BOHH 3MyIICHi
BUBYATH BJIOMa CaMOCTIi{HO, III0 HE KOXXHOMY TIiJT
criry 6€3 JONOMOTHY Ta MOSICHEHb BUKJIAaada 9u JIeK-
Topa. OnHi€r0 i3 HU3KH MPOOIJIEM € IIe BiACYTHICTH
camoucuuitiay [5]. CtyaeHTamMm Moxe OyTH Ba)XKO
CICTM 1 3aKiHYUTH HIATOTOBKY [0 NMpPaKTHYHHUX 3a-
HATh, @ 3MYCHTH cebe cicTH 1 3pOoOMTH JOMaIIHE
3aBJJaHHs BJJOMa MOXe OyTH MOJIBIITHO BaXKO.

B VYxkpaini natoto o¢imiifHOro novyarky 3ampo-
Ba/DKEHHS JUCTAHIIHOI OCBITH MOYKHA BBaXkat 21
ciuas 2004 poky, konmn HakazoM MOH Vxkpainu Ne
40 Oyno 3atBepmikeHO «llookeHHS TPO IHCTaH-
LifHy OCBITY, IO ITOKJIAJIO ITOYAaTOK BIIPOBAKCHHS
HOBHX TEXHOJIOTiH y cepy ocBitm». B ymoBax Bo-
€HHOTO Yacy OCOOJHBICTIO JAWCTAHIIHHOTO HAaBYaH-
HS € MOXJIMBICTh TPOBEICHHS OHJIANH-3yCTpiduen
JUIS O3HAMOMJICHHSI 3 CHUTYali€l0 INPH CIPalbOBY-
BaHHI MOBITPSIHOTO CHTHANY TIOTEpeKeHHS [6-7].

V¥ upomy Bunanky MOH pexomeHaye Bukiana-
YaM HACTYITHHH aJlrOPUTM Jiii: CIIOKINHO MMOBiIOMHU-
TH CTYJEHTaM IpO Te, L0 MOJAHO MOBITPSHUHA IO-
MepeKyBalIbHIN CUTHAN i TOMY HEOOXiTHO TpHU3y-
MUHUTH 3aHATTS, aKLIEHTYBAaTH yBary CTYJIEHTIB Ha
TOMy, 10 iM HOTpPiOHO NpPSMYBaTH 1O CXOBHINA Y
Oe3meuyHe MicIie, CTBOPEHE IXHIMH POJHHAMHU.

Hucranmiiftnuii GopMaT HaBYAaHHS HAIa€ CTY-
JICHTAM MOXIIUBICTh MPOIOBKYBAaTH 3T00YTTS OCBi-
TH B YKpaiHi, HE3aJIC)KHO Bl MICIIs IXHBOTO TPOIKH-
BaHHsI, y TOMY YHCII 1 32 KOPJIOHOM, BIATIOBITHO IO
JICp)KaBHUX TapaHTid, mepeadadeHnx CTarTero 1.
Cratrs 57-1 Koxmekcy mpo ocBity Ykpainu. Bpaxo-
BYIOUH TPHUBAIly 3arpo3y Oe3rmeli y4acHHUKIB OCBIT-
HBOTO TIPOIIECY, MAJIOMMOBIPHO, L0 Y IEpUIOMY
miBpigui 2022/23 H.p CTyIEHTH HaBYAIHACH OYHO [8-
9]. Jlnme 15% HaBYAJIbHUX 3aKja/liB HABYAIOTH OY-
HO, 33% HaBYalOTh AUCTAHIIWHO, a 51% HaBYaIOTH
3a riOpUIHO POPMOIO, MOEIHYIOUN OYHE Ta TUCTA-
HIliiiHe HaBuaHHs. J[McTaHIiliHE HABYAaHHS IIepeBa-
’Kae Ha CXO7i Ta MiBAHI YKpaiHu, 3MillaHe HaBYaHHS
— y IeHTpaJbHIM Ta MiBHIYHIA YKpaiHi, 3MimaHe
HaBYaHHS — y MICTax, a OYHE HaBYaHHS OiiplIe y
CIITBCHKIN MICIIEBOCTI Ha 3aX0/i YKpaiHH.

[lig gac miuaHyBaHHA Ta OpraHi3amii HaBYAJIb-
HO-BHXOBHOT'O TIPOLECY Y HaBUAJIBHUX 3aKia/iaxX B
Nepios; BOEHHOTO CTaHy HEOoOXiHO OyJo BpaxoBy-
BaTH 0COOJIMBOCTI KO)KHOT'O KOHKPETHOTO PETiOHY, a

came: OJM3BKICTh J0 OKYITOBaHHX TEPUTOPIH, KiJib-
KICTh TIpaIliBHUKIB y 3aKiaii, sKi mepeOyBaioTh B
YkpaiHi, KiUTbKICTh TPAIliBHHUKIB, SKi 3HAXOATHCS 32
KOPIOHOM;TE€XHiKa Ta MOCTifiHEe MiAKIIOYCHHS [0
IHaTepreTy Ans opranizamii HABYAIFHOTO IIPOLECY;
YM CTYICHTH MAalOTh TIPHCTPOi IS BUKOPHUCTAHHS
IU(POBUX TEXHOJIOTIH Ta NOCTIHHE MiAKIFOYEHHS JI0
InTepHeTy Ui oprasizalii HaBYaJbHOTO MPOLECY
[10]. Tomy Haiikpamum BapiaHTOM JUIs OpraHi3ariii
Oyne OMWH i3 PEXHUMIB JUCTAHI[IIHOTO HABYAHHS:
CHUHXPOHHMH, aCMHXpOHHHWI abo monBiiHui. Box-
HOYAaC CIIiJ 3a3HAYUTH, IO OJHOYACHUH PEKHUM pO-
00TH MOXXJIMBHI JIMIIIE B OKPEMHX perioHax YKpai-
HH, OCKUJIBKH Tlepefdadae OJHOYACHE MiAKITIOYCHHS
BCIX YYaCHHKIB HAaBYAJBHOTO IIPOLECY B PEXKHAMI
peansHOTO Yacy [11].

Benmka KUTBKiCTB TOBITPSHHAX TPHBOT YHEMO-
JKIIMBIIIOE€ KJIACUYHUN HaBYAJIBHUN NIPOLEC Yy CHUH-
XPOHHOMY PEXHMi, OCKUIBKM HMPU OrOJIOIIEHHI I0-
BITPSIHMX CUpEeH Oylle BUMYIIEHAa THM4YacoBa Iiepe-
pBa. Y 1[bOMY BHIAJKY MOXIIHBI KiJIbKa CI[CHApIiiB.
[lepummii mepenbavae Te, 110 HAaBYAIBHUH Ipolec
TPUBa€E B CHUHXPOHI30BAHOMY pEXHMi poOOTH 3
ypaxyBaHHSIM TPHUBAJOCTI TOBITPIHOI TPHUBOTH.
OdeBHAHO, MO B JAHOMY BHIIAOKy BCi MPEIMETH
Oynu 3MIIIIeH] 32 9acoM i MaloTh OyTH CKOPHTOBaHI
[12-13]. A B iHIIOMY BHIAJKY, MIiCJS OTOJIOLICHHS
MOBITPSHOI TPUBOTH CTYACHTH MOXYTh IIPOJOB-
JKyBaTH HAaBYaHHS B aCHHXPOHHOMY peskuMi. Ilicms
3HUKHEHHS CUTHAIIy TPUBOTH BCi BiJHOBIIIOIOTH pe-
JKMM CHHXPOHHOTO HaBuaHHs. OJHaK, TaKe MO€IHA-
HHS PI3HUX PEXHMIB pOOOTH OUIBIIOI MIpOIO Xa-
PaKTepU3y€eThCs TBOYACOBUM PEXKHMOM, IO JI03BO-
JIs€ TIPOJIOBXKYBATHU MPOLIEC HABYAHHS B OyAb-sIKOMY
MicIii.

OmHi€0 3 MOKJIMBOCTEH BUKOPUCTAHHS EJICKT-
POHHOTO BUIY HaBYAHHS € Oe3mepepBHE ITiCIISTUII-
JIOMHE HaBYaHHS, HANPUKIAXK Y BUMAIKy METUIHO-
ro mepcoHany. BpaxoByrouwm IIBHAKHA pPO3BUTOK
0lOMEeIMYHUX TEXHOJIOTIH, iCHye moTpeda B IOCTii-
HOMY JOCTYIIi 10 HOBOi iH(popMarlii, mo06 3amodirtu
BUKOPHUCTAHHIO 3aCTapijMX AIarHOCTHYHHX 1 Tepa-
NeBTHYHUX METOMIB. Y 0araThOxX KpaiHax IiJaBu-
meHHs KBamidikanii JikapiB € CTPYKTYpOBaHHM 1
000B’s3k0BUM  [14-15]. BuKkopucTaHHS HOBITHIX
SJIEKTPOHHHUX TEXHOJIOTIH # pecypciB y Oesmnepe-
PBHIill OCBITI — IIe MOKJIMBICTh IHTEPAKTHBHOTO 00-
MiHy 3HAHHSIMH, MO3UIISAMH Ta JocBimoM. Yacrimre
JUCTaHIlIfHE HaBYAHHS BUKOPHCTOBYETHCS IUIS Ca-
MOOCBITH, 1HIUBIIyalbHOI 3/1a4i 3aiKiB Ta MiATOTO-
BKH 0 iCITUTIB. Y TECTOBOMY PEKUMi MOKHA J07a-
BaTH 1TrOCTparii, Bieo Ta aymaiodaiinm, mod 3poou-
TH CaMOCTIHHY pOoOOTY SIKICHIIIOO Ta IiKABIMIOH0.

CTaTUCTHYHUN IAKET, SIKUH JT0Ja€ThCS 1O MO-
IyJIiB TECTYBaHHS TiJl 4yac JUCTAHI[IHHOTO HaBYaH-
HSI, O3BOJISIE€ 3HAXOIUTH KOPEJAIii M OTpUMaHU-
MU pe3yibTaTaMy, IU(EPeHIIIOBaTH BaXJIMBICTH
OKpPEeMHX KYypCiB 1 pO3pOONSATH CTaHIAPTH SKOCTI
HaBYaJIbHHUX MatepianiB [16]. [locTiiiHe OHOBJICHHS
Ta PO3IMIMPEHHS HaBYAJIbHUX MarepialiB, yJOCKOHa-
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JICHHSI HAaBYAIBHUX NPOTrpaM, aKTUBHE 301IbIICHHS
TeJeKOH(EepeHIlid y MUCTAaHI[IHHOMY HaBYaHHI JO-
3BOJISIIOTh CTBOPUTH €(PEKTHUBHE BipTyaJbHEe HaBYa-
npHE cepepoBuine. OcTaHHI JOCHTIHKEHHS ITOKa3aIn
[17], mo cam ¢opmaT HaBYaHHS HE BIUIMBAE Ha YC-
MIIIHICT YYHIB, SKIIO Y9YHI MAIOTh JOCTYI 10 iH(O-
pMaIifHUX TEXHOJOTIH 13 BINMOBITHUM 3MICTOM.
Kpim TOrO, TIpu po3riisai JUCTAHI[IIHHOTO HABYAHHS
CJIiZ 3BEpPHYTH yBary Ha HacCTYIIHI acIeKTH: MiJ| 4ac
JUCTaHIIHOTO HaBYaHHS CTYAEHTH OUIBII aKTHBHI
Ta 30CepelDKeHI Ha MiATOTOBICHOMY JIEKIIHHOMY
Marepiaii Ta Kpaule BUKOHYIOTh TECTOBI 3aBJaHHS
Ha OCHOBI TIOJAHOTO MaTepiany; iCHYIOTh TPYIHOIII
3 Oprafi3ami€l0 AWCTAaHIIHHOTO HABYAHHS, SKE €
HEIOCTAaTHHO YiTKUM Y MOPIBHSIHHI 3 TPaAWIiHHUMHA
(hopMamm; TIpaBIIIbHA Ta BiATIOBiAaIbHA OpTraHi3alis
JUCTAHIIMHOTO HAaBYaHHA J[O3BOJAE BHKIAAadaM
TaKO’X TOKPAIINTH OPTaHi3alilo TPaAUIiHUX ayIu-
TOpiii; pI3HOMaHITHI BapiaHTH HaBYaHHS POOIATH
JCTaHLi{He HaBYaHHS MOXXJIMBHUM B PI3HUX CHUTYya-
isIX; TaKui GpopMmar J03BoJIsI€ 3a0€3MEUUTH OCBITY 3
MaKCHMaJIbHUM reorpadidvHuM posnoziiom [18].

VY mopiBHSIHHI 3 TPAAUIIHHOI OCBITOIO JHCTa-
HIIiifHa ocBiTa Mae Oarato mepesar i HenoxikiB. Ce-
pen mepeBar — €KOHOMIYHI YHHHHKH, IiT0T000BHIA
JOCTYT 0 iH(opMarii Uil CTyaeHTIB, MOXKIIHBICTh
obupaTty BIACHWH TEMI HaBYaHHs, IOCTYIHICTBH
HaBYAIBHAX MaTepialliB HE3aJeKHO Bil MiCII Ta
Yyacy, MOJJIMBICTh HaBUMTHCS 1 IPAIfOBATH CaMo-
cTiiiHo. CyTTEBUMHM INlepeBaraMu JUCTaHIIHHOT OCBi-
TH €: MOXJIMBICTh HaBYaTHCS B Oyab-sikuii yac. Cry-
JICHTH, SIKi HAaBYAIOTHCS TUCTAHINIHO, MOXYTh Ca-
MOCTIHHO BHPILIlyBaTH, KOJH 1 KOJU MPUAUISITH HaB-
JaapbHOMY MaTepiany mpoTsrom cemectpy. CTyaeHT
CTBOpIOE Ui ceOe OCOOMCTHI HaBYAILHHMA IUIaH.
MoxnuBicTh HaB4YaTHCA J¢ 3aBrogHo. CTyIeHTH
MOXXYTh HaBYATHCS B OYIb-AKill TOYI CBITY, HE BH-
xoastuu 3 gomy uu odicy [19]. [dus mouatky HaBs-
YaHHS TMOTPIOCH JTUIIIE KOMII'FOTEpP i3 JOCTYIIOM IO
Iareprery. BincyTHICTE MIOJCHHOTO BiABiITyBaHHS
HaBYAJILHOTO 3aKJaJy, 0€3yMOBHO, € TIEPEBATro0 JUIs
Jmofei 3 OOMEXEHHMH MOMKIMBOCTSIMU 3I0POB’S,
THX, XTO NPOXXKUBAE Y BAXKKOJIOCTYNHUX MICIPIX, Ta
0aTbKIB 3 MalleHbKMMHU NiTbMH. Ilifi yac HaBYaHHSA
CTYZICHT YH iHIIA 0c00a, [0 HABYAETHCS HE BiIpH-
Ba€ThCS Bl OCHOBHOI JisutbHOCTI. [IJ11 HABYAHHS HE
000B'SI3KOBO OpaTH BIAITYCTKY i i3MUTH 32 OCHOBHUM
MiciieM pobotu. Takok € MOMIIMBICTH TPOBOIUTH
JMUCTaHIlIIfHe HaBUaHHS Ha KUTBKOX Kypcax abo B
KIJTbKOX HaBYaJbHUX 3aKjlalaXx OJHOYACHO. 31aT-
HiCTh HaBYaTHCs y BiacHoMy Temii [20-21]. Hemae
HEOOXiTHOCTI HaBYATHCS CHHXPOHHO 3 IHITUMH Y4-
HsimMu. CTy/IEHT 3aBXKIM MOXKE MOBEPHYTHCS JI0 PO-
00TH HaJX CKIAAHININMK NHTAaHHSIMH, KiJIbKa pa3iB
MeperyisiHyTH BiJICOJIEKIIil, MepeYnTaT JIMCTYBaHHS
3 BHKJIAJIa4eM, ITPOMYCTUTH BXXKE BiIOMiI HOMY TEMH.
T'onoBHE — yCHIIIHO MPOWUTH MPOMIXKHY Ta MiACYM-
KOBY aTecTallil Yu MOIYJIbHI KOHTPOJIi IS 1O/ab-
IIOT0 3aKpimyieHHs 3100yTHX 3HaHb. HasBHICTH HaB-
yanbHUX MarepianiB. Ilicis peecrpamii B cucremi
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JOUCTAHIIIMHOTO HABYAHHS CTYICHTH MAlOTh JOCTYII
0 BCi€l HeoOXimHOi JiTepaTypu, abo OTPUMYIOThH
HaBYAJIbHI MaTepiaaM eJEKTPOHHOI0 IoInTo [22].
3HUKAIOTH MPOOIIEMH 3 BiACYTHIMH a0 HEICHYIOUH-
MU HaBYAJHHUMH MaTepialaMi, HaBYaJIbHUMH I10Ci-
OHrKaMu 9u MeTonuKaMmu. CIIIKyBaHHS 3 BHKIIA/a-
YaMH Ta CTYAEHTaMH 31HCHIOEThCS PISHUMH CIIOCO-
Oamu, sK OHNaiH, Tak 1 oduaitn. Koncynbraris 3
BUKJIaJladeM €JEKTPOHHOIO TIOIITOI iHKOJIM MOXKe
OyTn e(eKTHBHIIIOI Ta MIBHJIIOI, HIX OcoOucTa
JIOMOBJICHICTB TIPO 0COOMCTE a00 3a04YHC HABYAHHS.
IcHye xopomia MOXJIMBICTh HaBYaHHS B CIIOKIHHHX
yMoBax 0e3 3aliBro XBWIIOBaHHA. [IpoMixHa cepTH-
¢ikaris I coyxadiB TUCTAHIIITHOTO Kypcy TPOXO-
IUTh y Gopmi OHIaWH-TecTy. TOMY CTYICHTaM XBH-
moBatucs He Bapto [23]. BurimouaeThcss MOXIH-
BiCTh Cy0'€KTHBHOTO OIIiHIOBAaHHS: Ha CHCTEMYy Iie-
peBipKM TPaBWIBHOCTI BiNNOBiAeH HA 3alUTaHHS
TECTy HE BIUIMBAIOTh OLIIHKU yYHS 3 IHIIUX MpeaMe-
TiB, HOTO COIliaJIbHUI CTATyC Ta iHII (HaKTOPH.

IepconanpHUil MiaXi] B HABYAHHI € BaXKIUBUM
MOMEHTOM B 3100YTTi OCBITH. Y TpamullifHOMY Ha-
BYaHHI BHKJIaJayaM BaXKKO MNPHUIIITA TOCTATHHO
yBaru BCIM CTYACHTaM y Tpymi, MO0 BpaxyBaTd
Iporpec y HaBYaHHI KOKHOTO CTyAeHTa. Bukopuc-
TaHHS OUCTAHIIMHAX TEXHOJIOTIH BIAIOBIJAE 1HIU-
BilyalpbHOMY Miagxony opraizamii. Kpim Toro, mpo
CTYACHT MOXE caM BHOpaTH TEeMIl HaBYaHHS, BiH
TaKOX MOJKE OTPHMATH IIBHIKI BiINOBIIl Ha 3aIm-
TaHHs BUKJIanada [24]. JlucraHiiliHa OCBIiTa € 3HAY-
HO JICHICBIILIIO. SIKIIO MOPIBHITH BaPTICTh 320YHOTO
HaBYaHHS Ta AMCTAHIIHHOIO HaBYaHHS, TO TUCTaH-
niifHe, mBUALIe 32 Bce, Oyae aeuenine. CTyaeHTaM
HE MOTPIOHO IUIATHTH 3a TPAHCIIOPT i HPOXKMBAHHS,
a Jsl 1HO3eMHHUX YHIBEPCUTETIB iM HE MOTpiOHO
BHUTpAYaTUCs Ha Bi3M Ta macmopTu. Lle 3py4uHo 1 s
BuKianava. [legarorm peneTHTOpH, BHKIAAAdi, SKi
3aliMalOThCS BUKIAJANBKOI0 [ISUTGHICTIO JHCTaH-
LifHO, MOXYTh CTEXHTH 32 BEIHKOK KiIBKIiCTIO
CTYZACHTIB 1 IPAIfOBAaTH HABITH IiJl 9aC MOJOPOXKI YU
BiJIBiAyBaHHs KOH(pEpPEHIIiH 3a KopaoHoM [25].

Kputrka IUCTaHIIIITHOTO HaBUaHHS BKIIOYAE
HE3JIaTHICTh CTBOPUTH OCOOMCTHII 3B’SI30K MIX CTy-
JCHTaMu Ta BUKIaJayamu. [Ipore BHKOpUCTaHHS
TEXHOJIOTI# TesleKOH(EpeHIlil, yaTy, TOILIO Ja€ CTy-
JICHTAaM MOJXJIMBICTh MPOSCHUTH OYAb-SKi HE3PO3y-
MiJIi MUTaHHS 3 MIHIMaJBHOIO BTPATOO iH(pOpMAIIii.
3BHYAlHO, BKIIOUEHHS AMCTAHI[IHHOTO HABYaHHS B
odimiifHI CTAaHAAPTH OCBITH MOXIIUBE JIWIIE 32 YMO-
BH 3Ba)XEHOTO PIIICHHS BHUIIMX HAaBYAIBHUX 3aKia-
IB 3 ypaxyBaHHSAM YCiX TEXHIYHHX 1 JTIOACEKHX MO-
KuBocTed [26-27]. BHOCHTH 3MiHM IO OCBITHBOL
MIporpamMy MOJKHA JIMIIE IiC/IsI BpaXyBaHHS BCiX Iie-
peBar i HEIOJIKIB 3ampOBaPKEHHS JHUCTAHITIHHOL
OCBITH.

KpiM Toro, Ansi KOXKHOTO KYpCY BHPINITYETHCS
dbopma momadi Martepiany: CHHXPOHHA, KOJH BCi
CTYACHTH Pa30M OTPUMYIOTH iH(GOPMAIIO B PeXUMI
peasbHOrO 4Yacy, HaBYAIOTHCS i KEPiBHUITBOM
BHKJIAJIa4a, MAIOTh MOXIIUBICTH CITIJIKYBATHUCS MiXK
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coboro Ta 3 BuKiIamadeM. Konu mepemada i 3acBo-
€HHS iHpOopMaIii He 30iraroThCs 3a 4acoM, Y4Hi IO-
BHICTIO BIMOBIAIOTh 32 CBO€ HaB4aHHA. KpiMm TOTO,
JUIsL PO3BUTKY JAWCTAHIIMHOTO HABYaHHS Y BHIIHUX
HAaBYaIbHHUX 3aKiaJaX HacTiHHO pPEKOMEHIYETHCS
CTBOPIOBATH LICHTPH, SKI HATAIOTh LIMPOKUI CIIEKTp
MOCITYT, TAaKMX SIK PO3TOPTaHHS Ta YNPABIIHHS CHC-
TEMOI0, HaBYaHHS BHUKIJIAJadiB Ta aJMIiHICTPaTopiB,
JIOTIOMOTa B PO3po0Ii KOHTEHTY, 0OCIyroByBaHHS,
JIOCITIKEHHS Ta KOHCAITHHT, Tomo [28].

V Toif ke yac TucTaHLiHe HaBYaHHS Mae i Je-
SKi HEJONIKH: B OYyAb-SKOMY BHUIIQAKy OTpiOeH cu-
JHHAN paiiB Ta MOTHUBAIS 10 HaB4aHHA. [IpakTrd-
HO BeChb HABYAIBHHMI Martepiaj CTyISHTH IUCTaH-
miitHo1 (opMH BHUBYAIOTH caMmocTiiHO. Lle BuMarae
BEJIMKOI CHJIM BOJIi, BIAMOBIZAIBLHOCTI Ta CaMOBJIa-
nmanada. llIBumme 3a Bce, HIXTO He Oyme cTylIeHTa
IITOBXaTH 1 CHOHYKAaTH OO HaB4aHHA. He KoxeH
MOXe€ IIATPUMYBATH HEOOXIJHUH TEeMIl HaBYaHHS
0e3 30BHIIIHBOTO KOHTPOIIO. BincyTHicTh mpakTH-
HHUX yMiHb i HaBU4oK. Opranizauisi sKiCHOTO JycTa-
HIIHHOTO HAaBYaHHS € JOCUTHh MPOOJIEMaTHYHOIO 32
OCBITHBO-NIPO(ECIfHUMH HANpPSIMKaMH, SIKi BKJIIO-
YalTh BEIHKY KUIBKICTh MPAaKTUYHHUX KypciB [29].
Hagite HalicydacHIII KOMIT IOTEPHI TPEHaXepH HE
MOXYTh 3aMIHUTH (CKHUBY» MPAKTHKy MaHOyTHiX
JiKkapiB, Mexacectep, (hapMareBTiB Ta iHIIHX MOJIO-
INX METUIHUX (DaxXiBIIiB.

JucraHmiiiHa OcBiTa HE IMiIXOAUTH AJIS PO3BUT-
Ky KOMYHIKATUBHUX HAaBHYOK. Y JIUCTaHLIHHOMY
HaBYaHHI OCOOMCTHH KOHTAKT MiX CTYyJCHTAMH Ta
BUKJIaJlauaM{ HE3HAYHHUH, SKIIO B3arami BiICYTHIMH.
Tomy Taka popma HaBYaHHS HE MIAXOAUTH IS PO3-
BUTKY KOMYHIKaTHBHUX HaBHYOK, BIIEBHEHOCTI B
co0i, HaBUYOK poOOTH B KOMaH/i. IcHYIOTh TpoOiie-
MU imeHTH(IKamii ctyneHTiB. besymoBHO, Haitedek-
THBHIIIMM METOJOM KOHTpOJIO 33 CKJIAJaHHAM ic-
MUTIB YU 3aIiKiB € BIICOCIIOCTEPESIKEHHS, ale Ie He
3aBXXIM MOXJIMBO. TOMY ISl MZACYMKOBOI aTecTanii
CTYACHTH MOBHHHI 0COOMCTO MPUOYTH 0 YHIBEPCH-
TeTy 4H Horo ¢imii By3y.

MMincymox

OTxe, TUCTaHIlII{HE HABYAHHS B YMOBaX BOEH-
HOTO CTaHy BHpINIye 06araTo 3aBIaHb, SKi MMOCTAIOThH
mepen; ocBiTol0 B YkpaiHi. BogHouac mucranmiitae
HaBYaHHS TOTPeOye CHIIBHUX 3yCHJIb OaTBKiB, CTY-
JIIEHTIB Ta BUKJIAHAYiB IS JOCATHEHHS HEOOXIITHUX
pe3yNbTaTiB HaBYaHHS, a TAKOX MIATPUMKH JepiKa-
Bu. HaiiOinpiy edexTuBHICTH y MeAWdHiN OCBITI
MOKA3aJl0 TMOEMHAHHS TPATUIIIHUX 1 AUCTAHIIHHUX
METO/iB HaBYaHHSA. TakMM YHHOM, BIIPOBAKCHHS
JUCTAHIIMHOTO HaBYaHHS JO3BOJUTH BHPIIIUTH
HACTYITHI 3aBJIaHHS: CTBOPUTH THYYKY iH(pacTpyk-
Typy UIi HaJaHHS MOJMJIMBOCTEH €IEKTPOHHOTO
HABYaHHS BCIM CTYACHTaM 1 BHKIJIaAadaMm; ITiJABHIIH-
TH PiBeHb MUQPPOBOI IPaMOTHOCTI aKaJEeMIYHOI CIIi-
THHOTH; 320€311eYNTH BUCOKI OCBITHI CTaHAAPTH AJIS
CTyAeHTIB 1 BukiamauiB. Kimacwana monenmp cHHX-
POHHOTO HaBYaHHS Ma€ OaraTo HENOJIKiB, 0COOIMBO
reorpadivuHy BiJICTAHP OKPEMUX CTYICHTIB 1 BUKJIA-
JayiB (HaIIpUKIaJ, Pi3HI 4acoBi MOSCH) I Yac Io-
BITPSIHOT TPUBOTH.

IlepcnekTHBY MOAATBIINX JOCITi/KEHD

JucTaHmiiiHe HaBYaHHS MiJ 9ac BiHHU BUKIIH-
Ka€ YHCJICHHI BUKJIMKH 1 BHMarae IIOIIYKy HOBHX
CHoco0iB 3a0€3MeYCHHS OCBITH Ta PO3BUTKY B yMO-
Bax KOH(]IiKTy. [lepcmekTHBH MONANBIINX TOCHi-
JUKEHBb Y I 001acTi MOXKYTh BKIIFOYaTH HACTYITHI
aCTIeKTH: MOCTIIHUKH MOXYThb MJOCIIUKYBaTH Ta
po3poOsATH OLMBII ePEeKTHBHI TEXHOJOTIYHI iH-
CTPYMEHTH I JUCTAaHLIWHOTO HaBYaHHS Wil Yac
BifiHH, 30KpeMa, 3a0e3MeUeHHs TOCTYIY J0 iHTepHe-
Ty B 30HI KOH(JIIKTY, po3p0o0JIeHHS] HU3bKOOIOKET-
HUX TPHUCTPOiB Juisi HaB4yaHH:; JlOCHiIKeHHS MoO-
KYTh JONOMOITH BH3HAUUTH HAHOUIbII BpasiuBi
TPy Y4HIB Ta 3a0€3Me4nuTH IM MOXIIMBICTH OTpH-
MYBAaTH SKICHY OCBITY, HABiTh B YMOBaX KOH(IIKTY.

Indopmanisa npo koHikT iHTepeciB

[NoreHmiitHNX a00 SBHUX KOHQIIIKTIB iHTEPECIB,
0 TOB'A3aHi 3 UM PYKOIUCOM, HA MOMEHT ITyOTi-
Kallii He iCHy€ Ta He mepeq0a4aeThCs.
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Ipouak T.B., IIpousieB .B., 3a0poacbka O.C. AKTya/IbHiCTh JUCTAHUIIHOIO0 HABYAHHA B yMOBax
BOEHHOT0 Yacy.

PE®EPAT. AkryaabHicTh. [lo4aTok BOEHHOTO CTaHy Ha TepuTopii Ykpainu 24 mrororo 2022 poky, 1o
CYIPOBOKYBAJIOCS] MMOBHOMACIITA0OHOK 30pOWHOI0 arpeciero, MOCTaBUJIO MEPE] CUCTEMOIO OCBITH BEJHUKI
BUKIHKH. [lepexim Ha AUCTaHIlIHE HABYAHHS JaB 3MOTY BIJHOBUTH HaBYaJbHHU Tporiec Ta 3aBepuutu 202 2-
2023 naByambHMH piK Y CKJIQJHUX YMOBaX BOEHHOTO craHy. [llupokuii aHani3 CBITOBOTO IOCBiAY BIIPOBA)KEHHS
JUCTAHI[ITHOTO HaBYaHHS 3 BUKOPUCTAHHSAM |HTEPHET-TEXHOJIOTIN IMOKa3ye, IO BOHO Mae Oarato mepesar
MOPIBHAHO 3 TPAOUIIHHUMHA METOAAaMH, TAKUMH SIK MTOCTIHHUH JOCTYI IO HABYAIBHUX MartepialiB, BUOip BIac-
HOTO TEMITy HAaBYaHHS, €KOHOMIYHICTh Tom[O. [loeMHAHHS TpamuIifHAX 1 TUCTAHIIIHAX METOMIiB HABUAHHS €
Haile(eKTUBHIIINM MEAWYHUM OCBITHIM 3aoM. TakuM YWHOM, AWMCTaHIIMHE HaBYaHHA — II€¢ HE MPOCTO Hadip
1HOPACTPYKTYpH UL peami3allii IUCTAHIIHHOTO HaBUaHHsI, a KOHIICIIis HaBUAHHS, sKa BKIIOYA€E Pi3HI TEXHO-
yorii Ta 3aco0uM HaBYaHHS. BuIi HaBUYambHI 32Ky HE3aJIeKHO BiJ 00paHOl GOpMH HaBYAHHS PO IOBKYIOTH
peaiizaniro 00paHoOi Ta 3aTBEPHKEHOI Ha TIOYAaTKy HABYAIBHOTO POKY OCBITHBOI IMporpamu. JJis THMYacoBo Iie-
PEMIIIEHHX CTY/AEHTIB, SIKI HABUAIOTHCS 32 OCBITHHOIO MPOrPaMOI0, BiIMIHHOIO BiJ| Ti€i, 1110 peai3yeTbcs B iH-
[IMX HAaBYAJILHMUX 3aKJa/laX, BUKJIaaul OPIEHTYIOThCS Ha JMCTaHIiiiHe HABYaHHS, HA/Ial0uu CyYacHUI MaTepial,
KM cTyneHTH onaHyBanu pasime. Ilizcymok. Omxe, TUCTaHIliiiHe HABYAHHS B yMOBaX BOEHHOTO CTaHy BHUPI-
1rye 6arato 3aBJaHb, sIKi IOCTAIOTh Iepe]l OCBITOK B YKpaiHi. BonHovac aucraHuiliHe HaBUYaHHS NOTpeOye Cri-
JBHUX 3yCWJIb 0ATBhKIB, CTY/IEHTIB Ta BUKJIAqadiB JJisl JOCSTHEHHS HEOOXITHUX pe3yJbTaTiB HABYAHHS, a TAKOXK
MATPUMKH epkaBu. HalOimbIry e(eKTHBHICTS Y MEIUYHIN OCBITI ITOKA3aJI0 MOEAHAHHS TPAAUIIHHAX 1 TUCTa-
HIIIITHAX METOIiB HaBYaHHS. TakWUM YHHOM, BIIPOBAPKCHHs IUCTAHIIIHOTO HABYAHHS IO3BOJIUTH BUPIIIHTH
HACTYIIHI 3aBIAHHA: CTBOPUTH THYYKY iH()PACTPYKTYpy IJIs HaJaHHS MOIJIHBOCTEH €JICKTPOHHOTO HaBYAHHS
BCIM CTYZEHTaM i BUKJIaJjadaM; ITiJBUIIATH PIBEHb IUPPOBOi IPAMOTHOCTI aKaJAeMIdHOI CIIUTFHOTH; 3a0€3MeUNTH
BHCOKI OCBITHI CTaHAAPTH JJIs CTYICHTIB i BHKJIamadiB. KiacimyHa Moes CHHXpOHHOTO HaBYaHHs Mae 06arato
HEJIOJIiKiB, 0COOIMBO TeorpadivyHy BiCTaHb OKPEMHUX CTYICHTIB i BUKIIaJaviB (HAIIPHUKIAI, Pi3HI 9YacOBi MOSACH)
M1 9ac MOBITPSIHOI TPHBOTH.

KuiouoBi cjioBa: 030poeHuil BiliCbKOBHI KOH(IIIKT, BilfHA, JUCTAHIIIHHE HABUAHHS, CTYICHTH, €(EKTHB-
HICTh HABYaHHSI.
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ABSTRACT. Diseases of the cardiovascular system occupy a leading place among morbidity and mortality in all countries
of the world. Understanding the cellular mechanisms of development, functioning and compensatory-adaptive changes of the
cardiovascular system has become indispensable both for fundamental research and for attempts to invent new and more
effective methods of treatment. In our opinion, a promising direction of influence on the processes of cell cycle regulation in
static cell populations is the use of micro-RNA, which involve several intracellular molecular mechanisms in the realization
of their effect. Micro-RNAs (miRNAs) are short, single-stranded, non-coding RNAs that regulate gene expression at the
post-transcriptional level. Generally, miRNAs negatively regulate gene expression by interacting with the 3’ untranslated
region (NTO) of specific target mMRNAs in sequence. MiRNAs play an important role in the prenatal and postnatal heart.
Cardiac deletion of the Dicer gene, which is required to process pre-miRNA into active mature forms, leads to embryonic
mortality due to developmental defects and cardiac dysfunction. Targeted removal of cardio- and skeletal-muscle-specific
miRNA-1 in mice has shown that a subtle change in the dosage of this miRNA leads to a striking abnormality in the cell
cycle in cardiomyocytes and has a profound effect on heart development and maintenance. It has recently been reported that
cardiomyocyte proliferation can be stimulated by exogenous siRNA administration, which adds a new dimension to the regu-
lation of cardiomyocyte proliferation. Previous studies have shown that miRNA-204 regulates the division and differentiation
of human progenitor cells into cardiomyocytes. Experiments have also shown both in vitro and in vivo models support the
critical involvement of miRNA-204 in cardiomyocyte proliferation. The pro-proliferative effects of miRNA-204 overexpres-
sion on cardiomyocytes were mediated through the Jarid2 signaling pathway.

Key words: micro-RNA, cardiomyocytes, proliferation.
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3axBOPIOBaHHSI  CEPIIEBO-CYIMHHOI CHCTEMU MEPEBAHTAXKCHI KapIOMIOIMTH 1 BCE OJHO MOJXJIH-

MOCIIal0Th NPOBIJHE MiClle cepell 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI y BCiX KpaiHax cBiTy. Po3yMiHHA KJIi-
TUHHUX MEXaHI3MiB PO3BUTKY, (YHKI[IOHYBaHHS Ta
KOMIICHCAaTOPHO-aJanTalifHuX  3MiH  CEpIeBo-
CYAMHHOI CHCTEM CTaJl0 He3aMiHHUM SIK JUIsi QyHIa-
MEHTAJBHHUX JOCITIJKCHb, TaK 1 JUI CIIpoO BUHAKNTH
HOBI Ta OinplI eeKTHBHI crocodu nikyBaHHs. [lic-
751 CepHO3HUX YIIKOMKEHb MIOKap]| HE BiJHOBIIIO-
€THbCA, Ha BIAMIHY BiJl iHIINX OPraHiB, TaKuX SIK Ie-
4iHka, mKipa abo kictku. JlocmimkeHHs i30Jh0Ba-
HUX KJIITHH CEPIIEBOTO M 532 CTaJ0 HEOOXITHUM JIJIst
BCTAHOBJICHHS (hapMakoOJIOTIYHUX 1 XIpypriuHUX
MeTOAIB JiKyBaHHA. [IpoTe BOHM MifOTH JHIIE Ha

174

BUIl PO3BUTOK TEPMiHAJIBHOI CTazii cepueBoi Hemo-
cratHocrTi [1].

MeToro Hamoro JOCTIIKEHHS € aHajli3 HayKo-
BOI JTiTEpaTypH NMpPUCBSIUCHUH BUBYECHHIO MOJICKYJIS-
PHUX MEXaHi3MiB Ta HUIAXIB PEryJsMii KIITHHHOTO
OUKITY B KapAiOMiOLUTAaX.

Kapniomionuti AeMOHCTPYIOTh OYEBHIHY Ba-
pianito ix npomidepaniifHuX NMOKa3HHUKIB MPOTATOM
eMOpiOHAIFHOTO Ta TOCTHATAJIBHOTO TepiodiB [2].
Ii KITITHHU MBHIKO AUIATHCS i Yac PO3BUTKY Ce-
pIIs, IO MPU3BOAUTH A0 MopdoreHe3y cepus. [licms
HapO/DKEHHS Ipoidepamnis KapAioMiOIUTIB IPHUITH-
HAETBCA, 1 MIOIUTH TPOXOJATH TEPMiHAIbHE BUBE-
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JIEHHS 3 KJIITHHHOTO LUKITy. 3r0JIOM PICT CEepPIICBOTO
M’s13a TOCATAETHCS 30UTBIICHHAM y po3Mipax, ajie He
kimpkictio kmituH [3]. KapaiomionmuTu mopocioi
JIOAWHU MAlOTh JyXe OOMEKEHHH MOTeHIial IUis
CaMOBITHOBJIEHHS Ta BXO/DKEHHA 10 KIITHHHOIO
mukry. OcTaHHIM YacoM BHBYEHO OHOBIICHHS KIIi-
THH CEpLEBOTo M’s13a, a IHAYKLIs npouidepanii kap-
JIIOMIOIIMTIB CTaja MOTEHIIIHHUM BTPYYaHHSM CTpa-
Terii pereHepauii cepus Ta BiJHOBJICHHS MicJs 3Ha-
YHUX YIIKOJUKeHb. [lpomideparis kapaiomionuris
MOXe OyTH CTHMYJbOBaHA JJIsl BIITHOBJIEHHS Macu
CepLeBOro M’s3y ICJIA YpaKeHHsS y AOPOCIHX TBa-
pur [4]. IIpote BincyTHi edeKTHBHI cTpaTerii Uit
KepyBaHHS Tpodridepariii TepMiHAIBFHO TU(EpeHIIi-
HOBaHMX KapliOMiOIIHTIB.

B ocHOBI peryssiimii MiTOTHYHOTO IUKITY KIIITHH
JIEKUTH B3a€MOMIs MK IIMKIIIHMH Ta ILIKJIIH — 3aJie-
JKHIMH KiHa3aMH| Il 9ac MPOXOKCHHS TOYOK pe-
crpukuii. [lix yac KIITHHHOTO LUKIY ICHYIOTH TaK
3BaHI KOHTPOJIbHI TOYKH (YEKIOIHTH), B IKUX KOHT-
POJIIOETBCSL TA PETYJIOETHCS MPOXOKEHHS KIITHH-
HOTO LMKITYy. 3aBJaHHs KOHTPOJLHUX TOYOK - 3arlo-
0IrTM MPOJOBKEHHIO KIITUHHOTO IMKJIY 33 HasBHO-
CTi IOpYILICHb B HOro mporecax. Y KITHHHOMY IH-
ka1 € tpu (5) OCHOBHI KOHTpOnbHI Toukw: Gi-
YeKMoiHT (Touka pectpukiiii), Go/M-4yeknoint Ta M-
YEKMOIHT (TOYKa KOHTPOITIO BepeTeHa abo KiHeTOXo-
pHa Touka) [5].

VY Toumi pecTpUKUii MPECHHTETHYHUHA Iepiox
MOAUISIETbCS HAa MOCTMITOTHYHY Ta MPECHHTETUYHY
YAaCTHHH, a KJIITHHA IPUIMAE «OCTATOYHE PILICHHS»
PO TNOAANbIIE NPOCYBAaHHS B KIITHHHOMY LK.
KniTvHa BXOAWTH B CHHTETHYHHI mepioa abo, Ha-
BIIaKH, JJOBI'HH Yac 3aJMUIAETHCS B iHTEpdasi, 3ynu-
usounch y dasi Go. 11lo6 mpoiitu Touky Gi Ta me-
PEBECTH KIITHHY y APYTY YacTHHY IIepiofy 3 moja-
JBIIAM BXOJIOM Yy CHHTETHYHHU Tiepiol HEoOXimHa
MOCTifiHA CTUMYJISIiST MITOTEHHUMH CHUTHAJIaMU
(emmoreHHnMH abo ek3oreHHUMH). Kpim Toro, B
TOYIl PECTPHKIII mepeBipstoThes ninicHicTs JJHK Ta
po3mip kmituH. Ilicis mpoxXoKeHHS KOHTPOIBHOL
TOYKM BIUIMB MITOICHHUX CHUTHAJIB OilbIIe HE €
HeoOXxiguuM. KiniThHa cTae MOBHICTIO pedpakrep-
HOIO /IO MITOT€HHHMX CUTHAJIIB JI0 3aBEpIICHHS IHK-
ay mojaity. Y pasi HeIOCTaTHHOI'O BIUIMBY MIiTOTCH-
HUX CHTHAiB, HasgBHOCTI momkomkenus JTHK a6o
HEIOCTaTHBOTO PO3MIPY KIITHH, KITHHA 3YIUHSI-
€ThCA B iHTEp(a3i 3 MOXKITUBICTIO BUBEICHHS 3 HHOTO
MIPH JIOCTaTHIHM KUTBKOCTI MITOT€HHUX CHTHAIIB.

Kontponpra Touka G2/M BiamoBimae 3a mepe-
Bipky pemriku JHK y cunrernunuii mepion. Ilepe-
BipsieTbes mimictHicTs JJHK, mo 3amummmacs micis
MOTIEPEIHhOI KOHTPOJIBHOI TOUKH. Y pPa3i MOMHIIOK
nonin kimiTuHu 3a6oponsercs, a JIHK a6o moperuti-
KYEThCS, SIKIIO BOHA He OyJjia MOBHICTIO PETUIiKOBa-
Ha, a0bo BimOyBaeTbes i1 BimHoOBieHHs, skmo JIHK
MOIIKO/KEHA.

VY KOHTpONBHIN TOUmi M, SIKy TaKOoXX Ha3WBa-
I0Th KOHTPOJIBHOIO TOUKOI0 MeTadasu, nepeBipseTh-
Csl SIKICTh KPIIUIEHHSI XpPOMOCOM 10 BOJIOKOH BEpeTe-

Ha mojauTy. XpOMOCOMH, B CBOIO 4epry, OibIl HE
0OMeXeHi SJepHOI0 000JOHKOI0 Ta MOXYTh BUIBHO
TepecyBaThCsl Mo NUTOTUIa3Mi. ToMy TpH He3akpir-
JICHHI XPOMOCOM IIICNA TIOAUTYy KIIITHHH BHHHUKHE
aHeymoinisa. SKmo Bci XpOMOCOMH SIKICHO (hiKco-
BaHi, iHIMIIOETHCA MPOTEONITHIHA PEAKIIis, IO TPH-
3BOJIUTH JI0 pyHHYBaHHs OUIKiB Kore3uHiB. BogHo-
Yac ¢ MM BiJIOyBaeTCs CKOPOUCHHS MPIKPIINICHHUX
JI0 KIHETOXOP MIKpOTPYOOYOK, L0 1 NPU3BOJUTH JIO
pOocXomKeHHsT XpoMatu. [6].

KiiTHHHUI IWKT KOHTPOJIIOETHCS 32 JIOTIOMO-
rol0 OLIKIB, 30KpeMa [UKJIIHIB Ta HUKJITHO3AJIC)KHUX
kinasm (cyclin-dependent kinases), siki 3aIrycKaioTh
mporecu ¢ochoprmoBanusa. L{ukimiH-3amexHi KiHa-
3 - OUIKH, IO aKTHBYIOTBCS CIIOYATKy (ochopu-
JIIOBaHHSAM IUISXOM 3'€QHAHHS 3 LUKIIHOM, a Jajl
akTuBaieto 3a nonomoror CDK-akTuByrowoi kiHa-
3u. OkpiM Oe3mocepeHpoi ydacTi B peryssmii Kimi-
THHHOTO LIMKJTY, IUKJIIH-3aJI€XKHI KiHA3U TaKoX Oe-
PYTh Y4acTb y peryJsuii TpPaHCKPHUIILIT Ta IpOLeciH-
ry MPHK. IlukiiH-3aexHi KiHa3H, 3B’S3YIOUHCH 3
HUKITiHOM, yTBOpIOTH kKoMmiuieke CYC/CDK, tum
CaMUM  aKTUBYIOYMCh. PerymioBaHHS  IUKIIH-
3aJeKHUX KiHA3 TNPOBOJWUTHCS MIISIXOM BHKOPHC-
TaHHAM npoteinkiHazu Weelta CDC25 docdatasm.
3B's3yBaHHA (PocdariB 3 aKTHUBHAMHU TUTSTHKAMH ITH-
KIIIH-3aJIC)KHUX KiHA3 3 BUKOPUCTAHHIM MPOTETHKI-
Hazu Weel, sxa dochopmrroe axtuBHI caiTuCdk,
3HIKYE aKTUBHICTh ITUKIIH-3aJIC)KHOI  KiHa3M.
CDC25 docdarasa, sika medocGopuIrOe aKTUBHI
CalTH WLIKJIiH-3aJIe)KHOT KiHa3u, 30UIbInyI04H ii ak-
THBHICTh. 32 IHAKTHBAIl0 LUKIIH-3aJIOKHUX KiHA3
BIJITIOBIZIAt0OTh OLIKU IHTIOITOPH IUKITIH-3a7ICKHIX
kiHa3 (Cdk inhibitor protein, CKI).

Y mopeit Oyyio BHSABIECHO Taki iHribiTopu Oin-
KiB-iHT10ITOpIB MUKITiH-3aJIeKHUX KiHA3y: p21, p27,
p57, pl5, pl6, pl8 ta pl19. Takox y moneit € Oimkn
cympecopu myxiuH p53, p63, p73. KoxxHa muKITiH-
3aJie’)kHa KiHa3a Ma€ BIIACHI IUKITIiHU, 3 SKIMHA MOXE
3B’s3yBaTHCh. Ha maHWii MOMEHT iIeHTHU(IKYIOThCS
JIBI OCHOBHI IpyIH LUKJiHIB, IO OepyTh y4acTb y
peryssnii knituaHOro 1uKy: Gi/S i Go/M, siki Bin-
HOBIIAI0Th 32 MOHITOPHHT MEPEXO.y KIITHHH 3 TIpe-
CHHTETUYHOTO Iepiojly A0 CHHTETHYHOrO Ta mepe-
X0y BiJ MOCTCHHTECTUYHOTO MEPIOAY 10 MITO3y.
I'pyna muxiinie G1/S Bkmouae: A, D, E nukninu.
I'pyna muxkmiaiB Go/MBkimovae miktia B. Taxk, nBi
muktie-3anexkHl kiHasm CDK4 Tta CDKO6MOXYTH
3B’s3yBaTHCA 3 IUKIiHOM D, a 3 muxmiHom E Tta
A3B’s3y€eThCS IUKITiH-3a1exkHa KiHaza CDK2, 3 1u-
KIiHOM B 3B’s3yeTbcs IMKITIH-3aJIe)KHA KiHA3a
CDK1[7, 8].

[lepM eTanom HiATOTOBKHU KINITHHHU IS TIO-
JIaNbIIOro TOMAITY € CKJIaJaHHs MPEeperuTikaTHBHOTO
kommuiekcy (preRC), sike iHIIIIOETBCS B KiHIN MMi3-
HBOTO MITO3Yy Ta Ha MOYaTKy MPECUHTETHYHOTO Iie-
piomy. 30ipka 3IifCHIOETBCS Tix Ii€f0 O1IKOBOTO
kommuiekcy ~ APC/C (anaphase promoting
complex/cyclosome) 1 1iHriOyeTbcsi aKTHBHICTIO
CDK. OckibKH B KiHIII MITO3y Ta MOYaTKy MPECHH-
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TETUYHOTO TMEPiOoly AKTUBHICTh IUKIIH-3aJEKHAX
KiHa3 HHU3bKa, HIYOTO HE 3aBakae MOOYIOBi Mpeper-
JIKaTHBHOTO KoMIuiekcy. Jlami KimiTHHA KITiTHHA
MpHUIMae PIiIeHHs MO0 MOAAIBIIOTO TPOXOHKECHHS
[0 KIITHHHOMY IWMKIy. Yepe3 BIUIMB Ha KIITHHY
MITOTCHHUX CHTHaliB ((hakTopiB pocTy), MpeacTaB-
JICHUX MeNnTuAaMu abo CTepOiJHUMH TOPMOHAMH,
CHTHAJ TepelaeThesl 3a JOMOMOIOI MITOT€H aKTH-
ByeMux mpoteinkinas (Mitogen active protein kinase
— MAPK) 3a pomomoroto MAPK-curnansuoro
usixy. Gakropu pocty, o 3'€AHYIOTHCS 3 TUPO3H-
HKIHa3HUMH pelenTopaMy Ha MOBEPXHI MeMOpaHH,
aKTUBYIOTh CUTHAJIBHUH Oinok Ras, skuit y pesynb-
TaTi, 3amyckae kackan aktuBanii MAPK (MAPKKK
(kinaza kinasu kinasu MAPK)- MAPKK (xinaza
kinazu MAPK) - MAPK). MAPK ¢ocdopmiroe Oin-
KH-MiIlIeHi 1HiNiI009u To0yA0BY OUIKIB Ta OUTKOBHX
KOMIUIEKCIB, Y TOMY YHCII IUKITiHIB. [9].

[Tix wac ¢pa3u Gl y KIiTHHI MiABHIIEHA KOHIIE-
HTpaliss 1ukiIiHa D, skuil yTBOpIOE KOMIUIEKC i3
nukiaie-3anexaumu kinazamu Cdk4 ta Cdk6. YTBo-
pernuii  komiuieke CycD/CDK4/6  dochopuroe
oimok  permnoOiactromu [10]  (Retinablastoma
protein, pRb), Tum camMmum iHaKTHBYIOUH #oro. bimok
PETHHOOIACTOMH BiNNOBigae 3a OJIOKYBaHHS IPOCY-
BaHHS KIITHHU Yepe3 KIITHHHUH IUKI IUIIXOM Cy-
npecii pakropy Tparckpunmii E2F, skuit kepye exc-
npeciero TeHiB nukIiHy E mo 3abecneuye mepexin y
S-dazy. pRb 3’emHyeThCS 3 T€HOM, NIPUBEPTAIOUU
JlealleTija3y TICTOHIB JI0 XPOMAaTHHY, LIO MPHU3BO-
IIATH 110 3MEHIIEHHS BiACTaHi MK IICTOHOM Ta Ha-
MoTanoto Ha Heoro JJHK.Ile ynemoxnuBitoe mpo-
HUKHEHHS TPaHCKPHUILIHHUX (akTopiB TOMy 1 Ccym-
pecye ekcrepciro. [8]

[Micns axTtuBanii ¢akropa tpanckpunuii E2F
CTHMYITIOETHCSI TPAHCKpHUIIIis mukiIiHy E, i3 sxuMm
3rofIoM 3'€IHIOETBCS 3  LUKJIIH-3aJIKHAKIHA3010
CDK2. lleif koMIIIEKC B KiHIICBOMY MiJICYMKY TOB-
HICTIO 3aBeprye (ochoprmroBaHHS Oillka peTHHOO-
JacToMH, (pOpMyIOUH TETIIO MO3UTHBHOTO 3B’SI3KY,
IO J03BOJIAE KITITHHI MPOXOTUTH [alli MO KIIITHH-
HOMY IMKJIY JIaJli 110 KJIITHHHOMY LIUKIY.

Kommiexke JIHK-mporeininazu (JJHK-PC) Ta
ATM BinnoBizae 3a MOHIyK MOMWIOK Y JIAHIFOTax
JIHK. I1i xoMIutekcu COpsSMOBaHI Ha MOJBIHHI pO3-
puBn sanmtora JIHK. 3HaiiTh noaBiiiHI po3puBH
JHK momomararoTh JTOTOMIiXHI O17TKOBI KOMITJICKCH:
MRN (MRE11-RAD50-NBS1) mmt ATM T1a KoM-
mexke Ku70-Ku80 mis JJTHK-PCs. Kommexkcn ATM
JIOJJATKOBO aKTHBYeE OLTOK p53 3a momomororo doc-
tdopumoBanas. DocdoprmrroBaHHA Oika TaKOXK
cTabumizye ¥oro, 3aXWIIalodl BiJ B3aeMomii 3 yoOi-
KBiTiH-nirazu E3 MDM2, sika nuisixoM NMpHeTHAHHS
Oinka yOiKBiTIHY IPHU3BOANTH A0 Aerpanamnii OUIKy y
pubocomi. binok ARF, mo 3'eqnyerscs 3 MDM2,
BIJINIOBiZa€ 3a HEMPAMY aKTHBALi0 pS53, 10 MPU3BO-
IUTh 10 Horo aerpanaiii. Takok akTmBaris Oinka
P53 mosxe BigOyBaTHCS 3a IOIOMOTOIO AIETHIIO-
BaHHs ricroneaneruiarpancdepasu (NAT), 30kpema,
HAT 10. 3a npouecc iHakThBauii, y CBOIO 4epry,
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iamoBigarots Oimkm HDAC1 Tta SIRTI. 3ynuHka
KIITUHHOTO LUKy JOCSTA€THCSI HEMPSIMOIO aKTHBA-
mieto p53 3a gomomoror komiuiekcy ATM [8a] cr
284. Bimox p53 akTHBYe ONHY 3 HIDKYMX ITinei -
p2lcipl/wafl. p2l acomitoeTbcs 3 KOMIDIEKCAMHU
CDK2/uukniny Ta iHTiOye iX, THM caMUM 3yIHHSIO-
4M KIITHHA 111 yac nepexony G1/S [3].

[Tix yac MpecHUHTETUYHOTO Nepioay, 10 MOMEH-
Ty aKTuBamii KomIuiecy HukiaiHy D Ta muximis-
3anexnux kinaz Cdk4 ta Cdk6, y xiiTuHi BinOyBa-
€TBCSl CKJIQJaHHs NPEPEIUIIKaTUBHOIO KOMIUIEKCY.
Lle MoxuBe JuIIe 32 aKTUBHOCTI OLIKOBOTO KOM-
mwiekcy APC/3 BimcyTHOCTI aKTHBHOCTI LIHUKIIMH-
3aBHCHUMBIX KHHA3, TOOTO y TepioJ MiX 3aKiHYeH-
HSM TI3HBOTO MITO3Y 1 MOYATKOBHMH €TaIrlaMH IIpe-
CHHTETHYHOTO TIEpioTy.

[IpepemnikaTuBHAN  KOMIUIEKC  (OPMYETHCS
IIIIXOM TIOCTIIOBHOTO PEKPYTYBAaHHS KOMIUIEKCY
posmizHaBaHHS opuKkuHY permikanii  (ORC1-
ORCO), Ginka CDC6, niueH3yBaHHS XpOMaTHHY Ta
¢axropa perutikanii JTHK 1 (CDT1) ta xenika3Horo
KOMIUIEKCY, L0 BKJIIOYAE OLIKH, IO MATPUMYIOTh
Mmi"ixpomocomu (MCM2-MCM7). 3a pekpyTyBaHHs
€JIEMEHTIB TIPEPETUTIKATUBHOTO KOMIUICKCY BiJIOBi-
Jae KOMIUIEKC i3 mukiminy K Ta mukmiH-3a1e:KHOT
kinazi Cdkl12. 3okpema, xommureke CycK/Cdkl12
BIAITOBIMaNBHUH 3a 3aBaHTakeHHs Oinka Cdtl, sxuii
y pe3yibTaTi 3aBaHTAXye XENKa3HUH KOMIUICKC,
npencrapnernit  Oimkamun MCM2-MCM7. Opnak
BB Ha Oimok Cdc6 xommiekc CycK/Cdkl2 ne
mae [10].

[Ticnst 3B'i3yBaHHA LMKIIH 3aJeXHOI KiHa3n
Cdk2 3 nukiinoM E kiniTMHA mepexomuTh y CHUHTe-
TUaHU nepioa. OCHOBHMM 3aBIaHHSAM KIITHHH B
ueit yac e permmkamis JHK. Tlin miero mukiiH-
3anexxHoi kiHazu Cdk2 i Oinka Cdc7 iHimiroeTbes
TIepeCKIIalaHHANIPEPEIUIIKATUBHOTO  KOMIUIEKCY B
MPEiHIIaTOPHUH, BiONOBIJAIFHUA 3a PEKPYTHUHT
JHK-monmimepas. 3a aktuBanito 6inka Cdc7, B cBo-
€ro gepry, Biamosimae Dbf4. Bimok Dbf4 mepemixo-
JUKae YOIKBITIHYBaHHIO 31 CTPOHH KOMILICKCY
APC/C, axTHBHICTL SKOrO IAJa€ Ha Mi3HIX eTamax
NPECUHTETHYHOTO Mepiojly, O i MOSICHIOE MOXKIIH-
BICTh NMOOYIOBH MPEIHILIATOPHOIO KOMIUIEKCY JIMIIIE
MICIIs 3aKIHYCHHS MPECUHTETHYHOTO ePioy.

OmHOYaCHO 3 ITUM BiI0OyBA€ThCS YaCTKOBE PO3-
OUpaHHS TPEepeIIiKaTOPHOTO KOMIUIEKCY, & ITOBTO-
pHe #oro CKiamaHHS 10 3aKiHYeHHS KIITHHHOTO
OUKITY CTa€ HEMOXXIUBUM. BifCYTHICTH aKTHBHOCTI
oimkoBoro komruiekcy APC/C noB'si3aHa 3 akTHBHiC-
TIO [OUKJIH 3aJIeKHUX KiHAa3, AKi 1HTIOYIOTH HOTro
aKTUBHICTH. |HTiOyBaHHS aKTHUBHOCTI OLIKOTO KOM-
mwiekcy APC/C npu3BOIuTh 0 MiBUIIEHHS KOHIIE-
HTparii 6171ka TeMiHiHy, 10 BCTYIA€E y 3B'A30K 3 Oif-
koM Cdtl, BiAMOBiNaIbHOTO 3a CKJIAQJaHHS TMpepern-
JIKaTOPHOTO KOMIUIEKCY, Ta iHribyroun #oro. [licns
yoro Oimok Cdtl mimmaerscsi yOikBiTIHYBaHHA 3a
noromMoroto Oinka Skp2, mo i MPU3BOAMTH 10 HOTO
nerpanarii. [11].

B roii xe yac nmkimiH-3anexHI KiHa3u docdo-
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prtoroTh 6110k Cdc6, 1m0 Tak camo BXOJIUTH Y TIpe-
PEIUTIKATUBHUN KOMIUIEKC, TUM CaMHUM iHTiOyrouH
roro. 3aBaHTaxkeHi k Oinkn MCM 1 Todka movaTky
perurikamii (OpMIKHH peIUTiKamii) 3aJUIIaloThCs,
OCKINIBKH TOTPiOHI y MPEiHimiaTOpHOMY KOMILIEKCI.
Kommmexke 6inkie MCM  Bukonye pons JHK-
xenika3u, posmuiitae cripans JHK, pospuBatoun
BOJIHEBI 3B'SI3KM MIXK KOMIIJIEMEHTapHUMH MapamMu 3a
nonomoroto eneprii AT®. 3 Touku moyarky perii-
Kawii mounHaetses perutikanis JJHK y omHomy um
JIBOX HampsiMax. Bxpomocomi eykapioTiB Ta Jronu-
HH, 30KpeMa, B MICTUTHCSl O€3/i4 TOYOK IOYaTKy
pernrikarii, M i OOYMOBIIOETHCS BHCOKA IIBHA-
Kicth perutikanii JJHK.

Pa3zom 3i ckiIamaHHAM NPEHHINIATOPHOTO KOM-
wiekcy min nmiero ¢akropa TpaHckpummii NPAT
(nuclear protein activator of histon transcription),
(hochopuIpOBaHOTO IMKIIIHY 3aJISKHOIO KiHA3010
Cdk2, npomyKyrOThCsl TICTOHOBI OLTKH, Ha SIKi 3r0-
nom Oyne Hamorysatuck JIHK, yrBoproroun Hykiie-
OCOMH.

[Ticns ocTaToOYHOTrO CKJIaJaHHS MPEiHiliaTop-
HOTO KoMIUIekcy Ta 3aBaHTaxxeHHs /IHK nomimepas
MOYMHAEThCSA pEIUTiKalis. A BXKe uepe3 KOPOTKHH
MPOMDKOK 9acy KOMIUIEKC PpO3Mi3HaBaHHSI TOYKH
nmouatky pemutikarii ORC migmaetses dochopumto-
BAaHHIO 3a JOINOMOTOI0 IMKIIH 3alIe)KHOi KiHa3M
Cdk2, TiM caMUM iHaKTHBYIOYHCH, 00 YHUKHYTH
noBtopHoi pernrikanii JJHK. [ToBropHa perurikaris
JIHK npu3BouTh 10 aHEYILTOTii.

MMicns 3axinyenHs pervrikawii JIHK, koxxna
XpoMOcoMa SIBJISIE COOOIO JIBi 3 €JHaHI CECTPUHCHKI
XpoMaTuau. 3a MOEJHAHHS IIUX ABOX CECTPUHCHKUX
XpOMaTuj BiINOBia€e OIIOK KOTre3WH, IO CKJaja-
€TbCsl 3 MBOX cyOonuHuipb. CyOOqUHUII KOT€3HHY
mpeAcTaBieHi  OimkoBuM — Komimiekcom  SMC
(structural maintenance of chromosomes), sKui
YTBOPIOE KiJIbISl HABKOJIO CECTPHHCHKUX XPOMATHII,
TUM CaMUM MEPENIKOPKAIoUN X IepeadacHii pos-
XOJKECHHIO.

[Mig gyac cuHTEeTHYHOI a3y B KIITHHI CHHTE3Y-
€TBCSl BEJIMKA KiNbKicTh HOBUX Mosekyn JIHK, siki
YTBOPIOIOTh HYKJIEOCOMH LIJISIXOM HAaMOTYBaHHS Ha
ricroHoBi Ounku. TomMy OJHOYACHO 3 peIuliKalie
JIHK mifBuIyeThCsl CHHTE3 TICTOHOBHX OUIKIB. Y
TeHOMI JIFOAMHU 1meHTH(iIKOBaHO 0su3bK0 60 reHiB,
3rPYINOBaHUX y ABOX XPOMOCOMAaX, BiJMOBIZaIbHUX
3a TPAHCKPHIIIIO TiCTOHOBUX OinkiB. Lli rern 3rpy-
rmoBsani B Tak 3BaHi Tinbls Kaxamnsa. I'edu, mo Bigmo-
BiJAIOTh 32 TPAHCKPHIIIIO TiCTOHOBHX OUIKIB ITiJ
Yyac CHHTETUYHOTO Iepiojy, Il HAa3WUBAaIOTh peIlli-
KaTHBHO-3aJIC)KHIMHU TiCTOHOBHMH I'€HAMH.

ITicns miABUIIEHHS aKTHBHOCTI KOMILIEKCY
CycE/Cdk2 BinOyBaeTbcs akTuBamis (hakropa TpaH-
ckpurii NPAT, 3a paxyHok #oro ¢ochoprmroBan-
HS IUKTiH-3a5exHo0 KiHa3or Cdk2. daktop TpaH-
ckpumiii NPAT, cBoero deproro, akTHBYe €KCIIpe-
Cil0 PEIIIKaTUBHO-3QJIGKHOTO Te€Ha TiCTOHOBOTO
Oinka. 3a pempecito TeHIB BIANOBiga€ rpyna TiCTOH-
perymotounx OinkiB HIR. Binku HIR cnpusrors

(opMyBaHHIO HEAKTUBHOI CTPYKTYpH XpPOMATHHY B
XPOMOCOMHUX JIUISTHKAX, IO MICTATh T€HH TiCTOHIB,
TAM caMHUM OJIOKYIOUH JOCTYII O aKTHBATOPIB Tpa-
HCKPHITIIi.

3a momampmmii mporniecuar PHK ricroniB Bin-
moBinae 6imox SLBP. XB's3yrounce 31 CTPYyKTYpoOIo
3BaHOI cToBOYpoBOi merTiecroSLBPpekpyTye pudo-
HYKJICOIPOTETHH, sKi Oe3rmocepeHb0 1 BiJIoBina-
10Tk 3a mporecunr. Kpim Toro, 6inok SLBP Binmo-
Binae i 3a crabimizamiro PHK ricroHiB, 30imbiryroun
tepmiH xutTst PHK npubnusno no 60 xBuinH.

CkJaJjaHHsl HyKJI€OCOMHU MOYMHAETHCS 13 3aBa-
HTa)XEHHS ABOX rictoHoBHX O1nkiB H3 Ta H4 min
Ii€ero  XpoMaTWHOBOTO  (hakTopa  CKIAZaHHS
(chromatin assembly factor, CAF-1). Binok CAF-1,
cTuMynsoBaHuit OimkoM Asfl, mpencraBieH Tppoma
cybommausamu p48, p60, p150. Takox Oimok Asfl
Oepe ydactp y 3B'szyBanHi H3 i H4 3 yTBOpeHHSIM
TeTpaMepy, MiCis YTBOPEHHS SKOTO 3aBaHTaKyIOTh-
cs rictoHoBi Oinkm H2a i H2b mim miero Napl
(nucleosome assembly factor) [12, 13].

[Mepexin KIITHHH BiJ MOCTCHHTETUYHOTO TEpi-
ony y a3y MiTO3y pErysto€ThCs IUKIIHOM 1 3B'SI3y-
€ThCA 3 HUM LUKIiH-3alexHOo0 KiHazoro Cdkl. B
KiHIII TTOCTCHHTETHYHOTO Tepioxy B KIITHHI HOYH-
Ha€ TIBUIIYBATHCS KOHICHTpaLis OukiIiny B. Ox-
HOYACHO 3 UM BiOyBaeThesa ekcrpecis reHa Cdkl,
10 MPU3BOIUTH IO IMiJBUIICHHSI KOHIICHTpAIll K-
JH-3a7eXHOT KiHa3W B KiaiThHI. OOHAK LUKITIH-
3aJie)KHa KiHa3a 3HaXOJUTHCS B HEAKTMBHOMY CTaHi,
BUKJIMKAHOMY BIUTMBOM YHACHiIOK (ochopuiroBan-
Hi 11 akTHBHUX caiTiB 3B's3yBanHs (Thr 14 Ta Tyr
15) mpoteinkinazamu Weel ta Mikl. Jlani mpoTei-
HKIHa3M CXO0I1 MiX c000I0, aje MiI0Th i3 JEIKUMHU
BiIMIHHOCTSIMH.

[poteinkinaza Mikl ¢ocdopumoe caliti 3B's-
syBaHHs Thr 14 1 Tyr 15, B T0if yac sk nmpoTeTHKIHA-
3a Weel dochopumoe nume caldT 3B'ss3yBaHHA Tyr
15. OgHak 3 mepexomoM KIITHHH Yy (a3y MiTo3y,
AKTUBHICTH IHTIOYIOUMX TPOTEiHKIHA3 TMajae, IO
no3Boisie (ocaTazaM aKTHBYBATH ITHKI. 32 aKTH-
Banio mwikiH-3anexHoi kiHasu Cdkl Binmosigae
¢docparaza CDC25, nedochopunyroun ii akTHBHI
CaliTH 1 JI03BOJISAIOYM 3B'SI3yBaTHCS 3 LUKIIHOM B.
OnHOYACHO 3 IIMM MPOJIOBXKYE MPUTHIYYETHCS AKTH-
BHICTh mpoteinkiHaz Weel ta Mikl, mo npusso-
IUTH 110 (OpMyBaHHS ITO3UTHBHOTO 3BOPOTHOTO
3B"13Ky. @ocdaraza Cdc25 y cBoro uepry mpeacras-
nenit 'y Tprox i30odopmax: Cdc25A, Cdc25B,
Cdc25C.

Hes3Baxaroun Ha CXOXICTh MK i30(opmamu,
AKTUBHICTH KOXKHOI BiJIPi3HAETHCSA Y PI3HUX eTarax
xiitnaHOTO TMKITy. Tak Qocdaraza Cdc25B crae
aKTUBHOIO BXK€ Ha Mi3HIX €Tamax CHHTETHYHOTO Tie-
piogy 3 MOJanbIIMM HAPOCTaHHSIM AaKTUBHOCTI B
MTOCTCUHTETHYHOMY Iiepioai. Lle ToBopuTh mpo mpsi-
My ydactb ¢pocartazu Cdc25B B akTuBamii IuUKIIiH-
sanexHoi kinazu Cdkl mst mepexony y dasy miTo3y.
VY cBoto uepry, aktuBHicTh (ocdaraz Cdc25A Ta
CDc25C niagBumiyeThes JIUIIE HiJ 9ac mpodasu, min
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yac 3HmWKeHHs akTuBHOCTI Weel ta Mikl, mpusso-
Israu o pizkoro migiomy aktuBHOCTI Cdk1.11e cBi-
YUTH TIPO IXHIO YYacTh y MiJABHINEHHI aKTUBHOCTI
muKTiH-3amexHol kiHasu Cdkl mms mpoxomkeHHS
MpoIIeciB pyHHYBaHHS sIePHOT O0O0JIOHKH, aKTHBAIIi1
Oinka KOHIOCHCHHY, (DOpMYBaHHS BEpEeTEHA ITOMLNY.
OnHi€0 3 HE3BUYAMHUX BIACTMBOCTEM LMKIIH 3a-
nexnol kinazu Cdkl e 37aTHICTH aKTUBYBaTH BJlac-
Huii akTuBatop 6inok Cdc25 [5].

HanpukiHIli CHHTETHYHOTO TEPiOoNy il BILTH-
BOM OilKa KOHJICHCHUHY IPOXOIMTh KOHJCHCAlis
xpoMocoM. OJHOYaCHO NPOXOAWUTH OCIAOJICHHS
KOTe3iiHy IIeda XpOMOCOM Ta BiAKPITUIEHHS IUTedei
cecTpHHCHKHX XpoMmath. el mporec BinOyBaeTbes
JUISL TIOJISTIIEHHSI PO3XOMKECHHS XpOMAaTH[ Iif 4ac
aHadaszu. SKmo Turedi XpoMaTHI 3aHIIATHCS [0-
CTaTHBO IMUIBHO CKPIIDICHI MiXK co0oro, mpHu po30i-
JKHOCTI ~ XpOMaTHA  MOXIUBHM  IXHIH  po3-
puB.KoHneHcHH — OUIOK, IO CKIagaeThes 3 5 cy0o-
JMUHALG:2 CYOOJMHUIP aHAJOTIUYHUX CyOOTUHHIISIM
KoHJeHCHHY (Smc2, Smc4), npukpiruieHux 10 3
nonatkoux cy6'equnok (Cap-G, Cap-HmCap-D2).
ITix piero nmknin-3anexHoi kiHasu Cdkl xoHaeHCcHH
mignaeTbess GocPopIITIOBaHHS, THM CAMUAM aKTUBY-
FOUHCh. [6]

OnHOYacHO 3 MM MiJ 9ac npoda3u pyHHyeThb-
csl silepHa OOOJIOHKA, IO JIO3BOJISIE XPOMOCOMAaM
BUTHHO TEpeMilIaThCs B IUTOIUIa3Mi Ta OyTH 3aXOTI-
JICHUMHU MIiKpOTpyOOUKaMu BepeTeHa MoAaily. Pyii-
HYBaHHs sIepHOT OOOJIOHKM BifOYBa€ThCsl BHACII-
JIOK (pochopriTtoBaHHS OUIKIB sIEpHOT OOOJIOHKH,
30KpeMa, JIaMiHIHy 3a pPaxXyHOK HHUKIIH 3aJ1ekKHOI
kinasu Cdkl, 1110 mpu3BOJUTH A0 HOTO ACMOTIMEpH-
3amii. 3pyiiHOBaHa sepHa 00OJOHKA IMPEACTaBICHA
y BHIVISII BE3UKYJ, IO BUILHO NMepedyBaroTh y IH-
TormnasMi. Ognak namignan A ta C HE BXOOATH 10
CKJIaTy BE3UKYJ, a BUBUIBHAIOTHCSA Y BHTIISAML BiJb-
HUX nuMmepiB. JlamiHiH B, cBo€ro deproro, 3ammia-
€TBCS CKPIMJICHUH 3 BE3UKYJIAMH.

[pu miTo3i amapar ['ompmki po3mamaeTbes Ha
JpiOHI BE3UKYJH, SKi a00 BCMOKTYIOTECS B CHIIOTIIA-
3MaTHYHUN PETHKYIyM, ab0 pPO3NOAUISAIOTHCS Ha
JIOYIpHI KJIITHHU MiJ 4ac UMTOKiHe3y. PyliHyBaHHs
x MemOpaH BifOyBaeThesi npu (ocdopuoBanHi
UKITiH-3aexHo0 KiHazor Cdkl OinkiB MaTpukcy
Tlompmxi (GM130, GRASP-65). ®ocdopumroBanss
mux OinkiB 3a momomorotro Cdkl mpurHiuye cTHKy-
BaHHS Ta 3JIUTTSA BE3WKYJ, IO NPU3BOJAUTH 1O IX
(parmenramii [ 14].

Mig miero mukmiH-3amexHoi kiHasum Cdkl y
npodaszi MiTo3y MOYNHAETHCS (POPMYBaHHS BepeTe-
Ha moiny. J{o mOdIOCiB BiIXOMATh IIECHTPOCOMH, IO
BIJIAlOTh AacTpasibHi, KIHETOXipHI 1 MIXIIONIOCH]
MikpoTpyooukn. OnHOYacHO 3 MMM y KIITHHI MHiA-
BUIIYETHCS KOHIICHTpAIlish TraMMma-TyOyiiHa, 3a pa-
XYHOK SIKOTO 30MpaloThcs MiKpOTpyOouku. OCHOB-
HMMHK OlIKaM#, IO BIAIOBIJAIOTH 3a CKJIAJaHHS
BepeTeHa moxaity, € kinesunu (4,5,10,14) 1 nminein.
Kinesunn 4 1 10 npucyTHi B KIHETOXOPHHX MIKpOT-
pyOouUKax, TXHE 3aBJaHHS IMOJITa€ B IMEPEMIIICHHI
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XpOMOCOM BiJ TOMIOCiB 1m0 meHtpy. Kineswn 14
MPUCYTHIH Y MIDKITOMIOCHUX TPyOOUKax, a HOTo 3a-
BIAHHS TIOJSTAE Yy CTATYBaHHI IONIOCIB KJIITHHH.
KinesuH 5 Tak camMO TPHUCYTHIf B MIKIIONIOCHHX
TpyOOUKax, aie Horo 3aBIaHHS MOJSATAE Y BiIIITOB-
XyBaHHI TIOJTFOCIB KIIITHHH 32 PaxyHOK pyX 2 MOTOp-
HUX KOMITOHEHTIB, 110 PyXaloThCs /10 + KIHIB ABOX
MIKpPOTPYOOUOK BiJl PI3HUX LEHTPOCOM, IO 1 HpHU3-
BOJUTH JIO BIJIITOBXYBAaHHS MOJIFOCIB KmiTuHU. Jli-
HelH NPHUCYTHIH Ha acTpalbHUX TPYOOUKaX, 3B'A3Y-
IOYHCh 3 aKTUHOBHM IIMTOCKEJICTOM BiH PyXa€ThCs
yOiK - KIiHIIA MIKPOTPYOOUYKH, CTATYIOUH HEHTPOCO-
My 1 KOpTEKC KIITHHH. 3a paXyHOK MOTOpPHHUX Oif-
KiB, IO PYXalOTHCS B Pi3HI CTOPOHH, 1 HOCITAETHCS
piBHOBara Cri MiX 30JIDKCHHAM 1 BiJIaJICHHSAM I10-
mrociB. KpiMm MoTopHMX OiNKiB, 32 30MpaHHS BepeTe-
Ha TMOJAUTY TaKOX BiATIOBIZAaOTH 1 XpOMOCOMH. 3a
PaxyHOK IOB'SI3aHOTO 3 XPOMaTHHOM (paKTopa oOMi-
Hy TyaHiHOBUX HykieoTuaiB (Guanin exchange
factor, GEF) aktuByetbcs [ Tda3y Ran, sika 3a3Bu-
yaii Oepe ydactb B siiepHOMY TpaHcmoprti. Ilix vac
npodasu, 'TdazaRan cnpusie BUBIITHLHEHHIO OLIKIB
cTabinizaTropis MIKpPOTpYOOUOK (Microtubule
associated proteins, MAP) Bix xpomocom.

KinneBum eramom ¢(opmyBaHHS BepeTeHa IO-
Iy € 3aHYpeHHS + KiHIB KIHETOXOPHHX MIKpOT-
pyOOYOK y 3B'SI3yBaJbHI CaWTH KiHETOXOp I Yac
mpodasu TicHs pYHHYBaHHA SOCpHOI OOOJIOHKH.
3B's3yBajbHI CAaliTH KIHETOXOp MpeACTaBICHI OiIKO-
BUMHU KIJIBLSIMH, IO 3aXOIUIIOIOTH 1 YTPUMYIOTh +
KiHelb  MikpoTpyOouku. IIpomec npuKpireHHs
MIKpOTpYOOUYKH JI0 KIHETOXOpPIiB Ha3WUBAaIOTh Me-
XaHI3MOM «IIOIIYKY Ta 3axOIUIeHHs». JluHamiuHi
KiHIl IIYKalOTh KIHETOXOpY 1 mpu ii BHSBIICHHI
HiBOJATS ii 0 JIaTepajbHOTO Kparo, Aaji KIHETOXO-
pa KOB3a€ 10 IEHTPOCOMH OJHOYACHO INEPETBOPIO-
I0YM JIaTepalibHE 3'€HAHHS B KiHIEBE. 3 IHIIOTO
OEHTPOCOMH TaKOX MIAXOAWTH MIKpOTpyOOYKa, B
pe3ynbpTaTi YTBOPIOOUH Oimoisipae 3'eqHanHs. KiHe-
TOXOpa HE JI03BOJISIE TPHEAHATHUCS 10 HEi Binpasy
JIBOM MIKpOTpyOOUYKaM BiJl OfHi€i ab0 pi3HUX LIEHT-
pocoM. Y pa3i NpaBHIBHOTO MPHKPIIJICHHS MIiKpO-
TpyOO4YOK J0 ABOX HPOTHIIEKHHX KIHETOXOpIB 3a
paxyHOK NPOTHJIEKHOCTI CHJI CTBOPIOEThCS HAIIPyTa.
VY pa3i HenpaBWILHOTO IMPUKPIMJIEHHS MIKTPOTpY-
00uYOK Hampyra He CTBOPIOETHCS, IO IPU3BOAUTD 11O
BUHUKHCHHS IHTiOITOPHUX CHTHANIB, IO ITOCIA0-
JIOIOTHh MiF0 caiiTy 3B's3yBaHHA. [HTiOITOpHWIA cHT-
Hall BUHMKA€E 3a paxyHOK KiHasn AuroraB, ska 3a
paxyHOK (GochOopHITyBaHHS 3MEHITYE CIOPiTHEHICTh
caiTy 3B'sI3yBaHHS 3 KiHIIEM MIKpOTpyOOUKH.

[Haui, B MeTadasi, 3a paXyHOK MOTOPHUX O1JIKiB
Kine3uHiB 4 1 10, 110 3HaXOAATHCS HAa MIKIIOJFOCHUX
MIKTpOTpyOOUYKaX, BHACTIOK iX CKPIIUIEHHS 3 IIe-
YaMH XPOMOCOM 3 MOAAJIBIIMM BUIITOBXYBaHHIM 1X
JI0 eKBaTopa KIITHHH, YTBODIOEThCS MeTadasHa
mnacTuHKa. JlocsATmM exBaTtopa KIITHHH, MK MO-
TOPHUMH OiIKaMH BCTAHOBIIIOETHCS pIBHOBara B
CHJII.

3a mepexix KIITHHM B cTajilo aHadasu, Biaro-
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Bimac OutkoBmii komruiekc APC/C. Ilim gac mera-
(daszu mix giero mukTiH-3anexkHoi kiHasu Cdkl smapo
komiuiekcy APC/C (6imox kymmin (Apc2)) 3a3Hae
3MiH,BHACIIZOK HYOTO 30UTBIIYETHCA IIAHC MPHEA-
HaHHS JI0 HBOTO aKTHUBAaTopa. AKTHBATOPOM IIif| 4ac
nepexoxay 3 meradasu B aHada3zy mist APC/C e 6imox
CDC20, sixuii aktuBye APC/C nuisixom 3B's13yBaHHS
3 SIpOM KOMIUIEKCY. AKTHBOBAaHUH OLIKOBHH KOM-
wieke APC/C y06ikBiTiHye OUTOK CEKYpHH, IO TPU3-
BOJIUTH JI0 HOro nerpajaiii. binok cekypuH 1o aHa-
(ha3u 3HAXOMUTHCS Y 3B'A3KY 3 Cenapasoro OiLIKoM,
iHrioyrouu ioro. [licns aerpanauii cexypuny Binoy-
BAa€ThCS aKTHBAIig Oika cemapasw, KU y CBOIO
yepry Bigpizae Sccl cyOoaWHUIIO KOTE3WHY, SKa
BIJIIIOBiZla€ 3a CTPUMYBAaHHS CECTPHHCBKHX XpoMa-
tia. HeckpimieHi XpoMaTHId MOXYTh TEHep BCTY-
[T y HPOLEC POCXOKEHHS Xpomartui. PyiiHy-
BaHHS CEKypHHY ITOUYMHAETHCS OJHOYACHO 3 THM, SIK
OCTaHHS Iapa XpoMaTH/| 3aiiMae CBOE MiClie B METa-
(hasHiit wiatiBii. PocxompkeHHS XpoMaTH] MOYHHA-
€TbCsl NpUOIM3HO uepe3 20 XBWJIMH INCHs PYHHY-
BaHHs CEKypHUHY 1 aKTUBaIli cemapasu. Po30ixkHICTh
XPOMATH]I BKJIFOYAE JIBa Mpoliecu -aHadasy A i aHa-
(dazy B, gxi mpoxomsTh HE3aNekKHO 1 OTHOYACHO.
IIpomec anadasm A mpencTaBICHUH YKOPOUCHHSIM
KiHETOXOPHHAX MIKTPOTPYOOUOK, IO TPHTATYIOTH
XpoMaTuay, sKa BiAKpinmmacs, 10 moioca. [Iporec
anatasu B mpencraBieHuit epeMIlCHHSIM [IEHTPO-
coM OJIrK4e 10 TOJIOCIB 32 paXyHOK IEepeMIIleHHS
MDKIOJIOCHUX MIKPOTPYOOUOK TMPOTHIIEKHO OJMH
II0JI0 OTHOTO.

OnHovacHO 13 3a0e3MEeUeHHsIM Iepexony Kii-
THHU B cTajiro aHadasu OinkoBuit kommiekc APC/C
BIAMOBia€ 3a JECTPYKLIIO LUKIiHY B, 1o mpusso-
IATH 10 1HAKTHUBALil MOro MUKIIH-3aJIEKHOI KiHA3U
Cdkl. Ile HEOOXimHO ST MOAANBIIONO BUXOAY KITi-
THHM 3 MITO3Y, CKJIaJlaHHA sJIepHOI OOOJIOHKH, II0-
BEpHEHHS TPYOOUOK y THITOBHUH IUIst iHTEp(a3u CTaH.

Mix Metadaszor Ta aHa(a3orw iCHye KOHTpO-
JHbHA TOYKA BEpETeHA MouTy. Y Iill TOYIli mepeBips-
€TBCS SIKICTh MPHUKPITUICHHS BCIX XPOMOCOM, IPaBH-
JBHICTh 1XHBOI OpieHTalii. 3a curHamizamilo mpo
npoOJieMH TNPUKPIIUICHHS Ta Opi€HTalii XpOMOCOM
BianoBigae 6iok Mad2. Jlanuii Oi710K PEeKPYTYETHCS
JI0 KiHeTOXopiB Ta 3abe3neuye (yHKIIOHYBaHHS
TOYKH KOHTPOJIIO BepeTeHa mnoainy. Henpukpumeni
KiHETOXOPH MOYHHAIOTH (PYHKIIOHYBaTH K (epme-
HTH, BIUTUBAIOYX Ha OOk Mad2, skuii y cBOIO 4ep-
ry npurHiaye Cdc20, He TO3BOJISIOYH aKTHBYBATHCS
APC/C 3 mHactymHuUM BXOIOM B aHadazy. Y pasi
BJAJIOTO TPUKPITUICHHS MIKPOTPyOOUKH O KiHETO-
xopu OuTok Mad2 BIAKpIIDIFOETHCS B OLTKOBOTO
KOMIUIEKCY KiHeToxopH, He iHriOyroun CDC20, mo
npu3BoauTh A0 aktuBamii APC/C 1 mepexomoM Kii-
THHU B CTaJlit0 aHa(as.

OnHOYacHO 13 PO3XOIKEHHSIM CECTPUHCHKHX
XpOMAaTH/, MOYMHAETHCS (POPMYBaHHS IIEHTPAJIbHO-
ro BepeteHa (centralspindle) 3 momomororo OiKOBO-
ro KOMIUIEKCY IIEHTPaJIbHOTO BepeTeHa. LlenTpanbHe
BEPETEHO — CTPYKTYypa, M0 (OPMYETHCS MK CECT-

PUHCBKMMH XPOMAaTHAAMIULAKI POCXOAATBHCA 3a pa-
XYHOK KiHETOXOPHUX MIiKpPOTPyOOYOK, IO 3'€qHY-
JOTBCS 3a JOIIOMOI'OIO OIJIKIB, acOLIMOBAaHMUX 3 MiK-
porpyboukamu  (Microtubuleassociated —proteins,
MAP) Ta MOTOpPHHX KOMIUIEKCIB. 3 4acoM, MiXIIO-
JIFOCHI MIKpOTPYOOUKH, IO OepyTh ydacTtb y Qop-
MYBaHHI IEHTPAJIFHOTO BEpETeHa, BTPA4YalOTh 3B'S-
30K 3 momocamu. lleHTpanbHE BepeTeHO Bifirpae
Ba)XXJIMBY POJIb y IIMTOKiHe3e. CKIIalaHHs LIEHTPaJIb-
HOro BepeTeHa BifOyBaeThcs 3a momoMorord MAP,
KiHE3UHOBHX MOTOPHMX OUIKIB i MITOTUYHHUX KiHa3.
lonoBHUMHE cepel X KOMIIOHEHTIB € Oitok MAP,
30kpema PRC1, koMImiekc eHTpaIbHOTO BepeTeHa i
KoMILTeKC XpomocomHoro nacaxupa (CPC).

OCHOBHY pOJIb Y IHUTOKIHE31 Tpa€e CKOPOTIHBE
KiJblle, sIKE MIPEACTaBIICHE BOJOKHAMHU F-akTuHy Ta
mio3uHy II. OcHOBHY poip perymimii Horo OymoBu
(cTpyKTypH)Ta akTHBHOCTI Tpa€ KOMIUIEKC IICHTpa-
JBHOTO BepeTeHa. Po3rairyBaHHsS CKOPOYYBalIbHOTO
KiJIbLsl 3QJIEKHUTHh BiJl pO3TallyBaHHS MeTadaszHOi
IUIACTUHKH BiJTHOCHO €KBaTropa KIITHHHU. 3a po3Ii-
3HABaHHS PO3TAlIyBaHH] €KBaTopa BiANOBila€e CHT-
HaJabHUH OiIKOBHMII KoMiuiekc Rho, 1o JOKalIbHO
aKTUBYEThCS Ha €KBAaTOpi KIITHHU TIPU YTBOPEHHI
MetadaszHnoi miactuHky. [18] Ilepemada curHamy no
oimkoBoro komrmiekcy Rho (6imok cimetictBa Rac)
3MIHCHIOETBCS 32  paxyHOk Oinka RacGAP
(RacGTPhase activator protein). Yepe3 crpsiMmoBaHy
IO + KIHIOA acTpaJbHUX MiKpOTPYOOYOK pPYXOBOI
akTuBHOCTI Komruiekcy MKLP-1 (mpencraBieHOro
OUIKOM KiHE3WHOM-6), Ha + KIHLS MIKpOTpyOOUeK,
IO CTUKAIOTHCS 3 KOPTEKCOM KIIITHHH OiJIs €KBATO-
pa, Hakonmu4yeThest (hakTop OOMiHY T'yaHIHOBUX HY-
kineotuniB (Guaninexchangefactor, GEF), 3 mona-
JBLIOK0 iHIMIAIEI0 CKIAaJaHHs CKOPOYYBaJbHOTO
KUIBIIA.

KonTponp wacy iHimiamii cKJIagaHHS CKOPOUY-
BaIBHOTO KiJIBLS PErYJIOETHCS IHUKIIH-3aI€KHUMHA
KiHa3aMH 3 METOO TapaHTii, [0 CKOPOTIHBE KiJIbIle
IHIIHIOETHCS TUTBKY TiCIIs HACTAHHS aHadas3u micis
moniry xpomocom. Ilim dac meradasm KOMIUIEKC
LEHTPAIILHOTO BepeTeHa He MOXKeE 3B'I3yBaTH MIKpO-
TpyOouKH 4epe3 iHrioywouy QochopumoBanns Mo-
TopHoro komrmiekcy MKLP-1 3a gomomororo muk-
min-3anexxHoi kinazu Cdkl. Ane micns aktuBauii
komirnekcy APC/C min vac anadasu, BinOyBaeTbCs
IHaKTHBaIlA IMKIIH-3a1exH01 kinasu Cdkl BHacmi-
JIOK yOIKBHHTHHYBaHHA ITMIKIHY B Kkomimexcom
APC/C. OnHak He DUBISYHACH HA CXOXICTH 3 IWJI-
KIH-3aJI€)KHOI0 KiHa3010, KiHa3u PLKi AuroraB cru-
MYJTIOIOTE (POPMYBaHHS CKOPOTIMBOTO Kinbist. PLK
3 movatkoM aHadasu pochopmmoe O6imok RacGAP,
TAM CaMHUM CTBOPIOIOYM aKTWBHHIA cait Etc2, mio
3abe3mneuye ToNaibIle 3B'S3yBaHHSI 3 KOMILIEKCO-
MIICHTPAJILHUOTO BepeTeHa. Y CBOK0 4epry, KiHasa
AuroraB docdopmmoe xommieke MKLP-1, 3a6e3-
MevYyloun Horo cralibHe HAKOMWYECHHSI Ha KiHIIX
acTpaimpbHUX TpyOouoK, 1 Oinmok RacGAP, 3abesme-
yyrouu ioro 3B's13yBanHs 3 Rho, 3 mopansmoro ioro
aktuBariero [15].
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CkiaiaHHs KUTBIS TIOYMHAETHCS IMICIISI aKTHUBa-
mii Rho, sxwuii, y cBoto depry, aktuBye OiIKH (Ghop-
MUHH, a Takox kiHa3u Rock i Citron. binok ¢popmin
1o 3B'13ky 3 Rho 3HaxoanThecs B craHi ayToiHTiOy-
BaHH:. binmok Rho 3HiMae ayToinriOyBaHHS, BHACII-
JIOK 4OTO aKTUBHUI OLTOK (hOpMiH OUMHAE 30UpaTh
Hepo3rally’)keHI aKTHHOBI HUTKH. Y CBOIO 4Yepry,
kina3u Rocku Citron akTHBYIOTH MiO3MHOBI (hiname-
HTH nBoMa nuiixamu. ONWH - 1HTIOYIOYHM NUISXOM
(ochopunroBanHs Mio3uH (ocdarasy, sika He J10ITy-
ckae (hochopHUIIOBaHHS JIETKUX PEryJSTOPHUX JIaH-
IIOTiB, BINMOBIJAJILHUX 3a OIMOJSpHE CKJIAJIaHHS
(bimameHTiB Ta iX pyx. [HmWMiA - 32 paxyHOK Oe3moce-
penHpO akTHBAMil (OCHOPMITIOBAHHS JIETKUX PEry-
JSTOPHUX JIAHITIOTIB.

Kimp1iie ckopouyeThes 3a paxyHOK TOTO, o Oi-
MOJISIPHI HUTKHA MiO3WHY-2 BUKOPHUCTOBYIOTH CBOIO
PYXOBY aKTHBHICTb IJISl PyXy B3JOBX JBOX aHTHIIA-
paJienbHUX aKTHHOBUX HUTOK, 3MYLIYIOUH 1X KOB3a-
TH TIOB3 OJMH-0AHUI. CKOpOYyBajbHE KUIBIIE CTUC-
Ka€eThCs, JOCATaloun paHile cOpPMOBAHOTO LEHT-
panbHOTrO BepereHa. OHaK He J0 KiHIS BCTaHOBIIE-
HO Te, LIO caMe MOTOpHI eJIeMEeHTH Mio3uHy-2 Oe-
PYTB y4acTh Y CKOPOYCHHI KiJTbII. MOXKIMBHIA Bapi-
aHT TOTO, IO B I[OMY OEpPYThb y4acThb TakK CaMo 1
MOTOpHI €JIEMEHTH aKTHHOBUX HHUTOK. TakoX OJHi-
€10 3 0COOIMBOCTEH CKOPOUYBAJIHHOTO KiJIbLS € He-
3MIHHICTh JiaMeTpa ioromepepidy IiJ dac CKOpO-
YeHHS 3a PaxyHOK ITOCTIHHOI IemomiMepu3amnii ak-
THHOBUX HUTOK O151kOM KiodimiHom.[20].

OHOYACHO 13 3aKiHYCHHSAM IMTOKIHE3Y BiZ0Yy-
BA€ThCSI MiJrOTOBKA KIITHHHU JI0 NMPECUHTETHYHOTO
nepioay. Ilix mieto GinkoBoro kommiekcy APC/C
IHAKTUBYEThCS LUKIiH-3a0exHa kinaza Cdkl, a Ta-
KOK 1HIIIIOEThCS CKJIAJaHHS TMPEPEIUTiKATUBHOTO
komirekcy Ha JIHK. o6 yHHKHYTH peakTHBaIil
IIKIH-3QJIC)KHAX KiHA3 Bifpa3y Imicis 3aKiHICHHS
MiO3y TpUBA€ AaKTHBHICTh OITKOBOTO KOMIDIEKCY
APC/C, ane Bxe 3a paxyHok 0Oinka Cdhl, ciopigae-
Horo Oinky CDC20, BiImoBiJaIbHOTO 32 aKTHUBAIIIIO
APC/C pmns mepexony B aHada3zy. bimok Cdhl nHa
BiaMiHy Bif #oro poaunua CDC20, migmaeTses iHTI-
OyBaHHs 3 OOKy nMKJIiH-3asnexHOi kiHazu Cdkl 3a
paxyHok ochopuiroBaHHs. AKTUBHOCTb O1JIKOBOTO
komiuiekcy APC/C pyiiHye nmkimin B, tum camum
IHAKTUBYIOYH LMJIKIH-3aJIeKHY KiHa3
Cdkl.AktuBHicth 0inmka Cdhl mpu mpomy 3pocrtae,
MPOJOBXKYIOUH mHifo OinkoBoro komimiekcy APC/C
Ha MPECUHTETUIHUH mepiox [ 16].

Ha Ham morisn mepcHeKTHBHUM HAIPSIMKOM
HAaIpaBJIeHOTO BIUIMBY HAa MPOLECH PETYIALii K-
THUHHOTO IIMKJIY B CTATUYHHUX KIITHHHAX HOMYISIISNX
€ BukopuccranHs Mikpo-PHK, ski 3amydaiots 10
peaizarii cBoro epexTy AeKibKa BHYTPIITHbOKIi-
TUHHHUX MOJIEKYJIIPHUX MEXaHi3MiB.

Mixkpo-PHK (MiPHK) — me xopoTki omHomaH-
moroBi Hekoaytoui PHK, siki perymoroTs excmpeciio
TeHIB Ha MOCTTPaHCKPHUIIIHHOMY piBHI. Sk mpaBu-
10, MiPHK HeratuBHO perysroroTh eKCIpecilo TeHiB,
B3aEMOJil0YM 3 3 ' -HETPaHCIHLOBAHOIO 00JIACTIO
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(HTO) crnemudivanx MPHK-mimene#i mnocmigos-
Ho[17]. MiPHK rparoTh BaxJIMBY poJb B IPEHATAb-
HOMY Ta TIOCTHaTaJbHOMY cepili. CeplieBa neneris
reny Dicer, sikuii HeoOXimuuit mmst oOpoOKM mpe-
MiPHK B axtuBHI 3pini hopmu, npu3BOIUTE 10 eMO-
pioHANBHOI JIETaTBHOCTI Yepe3 Me(eKTH PO3BUTKY i
muchyHkii ceprs[6]. LlinecnpsMoBane BUAaJICHHS
cepiie- i ckenero- M’s3oBo-crienupiunoi MiPHK-1 y
MHUILIEH MMOKa3ajiy, 0 TOHKAa 3MiHA JIO03yBaHHS L€l
MiPHK npu3BoanTh 10 pa3royoi aHomatii KIITHHHO-
ro OUKIY B KapAiOMIOIUTIB 1 Ma€e TIHOOKUI BILIUB
Ha PO3BUTOK 1 MATPUMKY cepilst. HemonaBHo moBi-
JOMJISIIOCH, IO Tpoidepamis KapAiOMiOIUTIB MO-
ke OyTH CTHMYJIbOBaHA EK30T'€HHUM BBEICHHSIM
MiPHK, mo monmae HOBHMit BuMip peryrmii mpoide-
pamii kapmiomioruriB. I[lomepemHi mociimKEeHHS
mokazanu, mo MiPHK-204 perymioe monin Ta nude-
PEHIIAI0 TPOTeHITOPHUX KIIITHH JIIOJMHA B Kapi-
oMiouTH. EKCrIepUMEHTH TakoX MOKa3zamd K in
vitro, tak in Vivo momeni MiATPHUMYIOTH KPUTHYHE
sanmydyenns MiPHK-204 mo npomnidepartii kapaiomio-
utiB. [Ipo-mponidepauniiini  epextn MiPHK-204
HaJieKcIpecii Ha KapIioMiOUUTH OyJIM OIOCEePEIKO-
BaHi yepe3 Jarid2 curHanbHUIA HIIIX.

Binox JI>KyMOHIKI — I TIPOTEiH, AKUU Y IIIO-
Jeil koayetbest renoM Jarid2[18]. Jarid2 e unenom
HaJJPOJIMHHU Ol-KETOTITyTapaT3alIeKHOT TAPOKCUIIA3H.

Jarid2 (jumoniji, AT rich interactive domain 2)
— OiNIOK, 0 KOAYE TeH, IKuid (PYHKIIIOHYE SK Iepe-
OauyBaHUi1 QakxTop TpaHCKpunmii. Bimpi3zustouncek
SK siAepHUN OUTOK, HeoOXimHWil mis emOpioreHesy
JIOJMHU Ta MUILIEH, BiH € Y4JICHOM POAMHH JKYMO-
HJIXKI, sIKa MICTHTh qoMeH 3B’s3yBanus JJHK, Bimo-
MHUi1 K TOMEH B3aeMoii. JJocaiKeHHs IIbOTO TeHY
in vitro nokasyrots, mo JARID paszom 3 iHIIUMH
(YHKIIOHAJIBHUMH JIOMEHaMH BiJIrparOTh BaXKIIUBY
pois y 38’s3yBanHi JAHK, smepHiii mokamizarii, Tpa-
HCKPHITLIHHIN penpecii Ta BepOyBaHHI IONIKOMO-
penpecuBroro komiuiekcy 2 (PRC2) [19]. Baytpi-
[OTHBOKJIITUHHI MEXaHi3MH, IO JIS)KaTh B OCHOBI ITHX
B3a€MOJIiH, 3aIMINAIOTHCA 1 O KiHISI HeBHBYCHU-
MmH [].

V momrykax BaXJIHBHX TeHiB, Jarid2 pamimre
OyB BHUABJICHUU 3a JOMOMOTOI0 TEXHOJIOTII TeHHHX
NacToK sIK (haKTop, IO € HEOOXIJHUM JJIsl PO3BUTKY
oprauiB [20]. Ilix 4ac opraHoreHesy y MHUILEH,
Jarid2 6epe yuacts y GopmyBaHHI HEPBOBOI TPyOKH
1 PO3BUTKY MEYiHKH, CEJIC31HKH, TAMYCY Ta CEpPIICBO-
cyauHHol cuctemu. besnepepBHa ekcrpecis Jarid2 B
TKaHWUHAX CepLs BKa3ye Ha il TOJIOBHY pOJb B eMO-
piorenesi maHoro opraHy. MyTaHTHI MoJIei 3a3Ha-
YEHOTO T'eHy eMOpiOHIB NMPU3BOAATH IO PO3BUTKY
cepiio3HHMX BaJ cepls, Ne(eKTiB MIKILTYHOUYKOBOT
Ta MDKIIEpeICepaHOl NEPEeTHHOK, HEYIIIIbHEHHS
CTIHKM IIJIYHOYKAa Ta 30UIBIIECHHS y po3Mipax Te-
pencepab. [[OMO3UTOTHI OCOOMHU 3a JaHOKO MYTaIli-
€10 TeHy THHYTh BiJ TSDKKMX Kapjaiomiomartii Hesa-
Oapom micns HapopKeHHs. Takox BioMo, IO Hal-
MipHa excrpecis reHy Jarid2 y mwumeit mpurHiuye
npostidepanito KapAioMioIUTIB uepe3 i TicHY B3ae-
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Moo 3 GinmkoM permHoGmacromu (Rb), romoBHMit
perynaTop KIiTHHHOTO IuKiy [21]. PetuHoOmacTo-
MHHUH Oi510K-2 Ta Jroacbkuii O0itok SMCX mopins-
FOTH 00JIACTh TOMOJIOTIT MI’K MUILIAMH Ta JFOAbBMHU.

Binkn monikom6HOI Tpymu (PCG) € myxe Bax-
JUBAMH  TPAHCKPUNIIHHUMH  perpecopamu i
BIZIrpalOTh BHPIMIAIBHY pOJIb Yy pEryJIOBaHHI
eKcmpecii TeHiB mim dYac po3BUTKy [22]. Boum
(DYHKIIOHYIOTh NUISXOM KaTamizamii momudikamii
TICTOHIB, SIKI IPU3BOAATH JI0 Perpecii XpoMaTuHy Ta
3HW)KEHHS ~ peryisauii  cycimHix reHiB. binkm
MOJIKOMOHOI TPYIH YTBOPIOIOTH JIBA OCHOBHHX
KOMIUIEKCH: TIOJIIKOMOHUI penpecuBHAN KOMIUIEKC-
1 (PRC1) i moikoMOHHIA PENPECHBHUM KOMILICKC-2
(PRC2). PRC2 ¢yHKIIOHYE MIIIXOM KaTali3yBaHHs
TPUMETIUTIOBaHHSA TicToHy H3 mpm mismmi  27.
[TomikoMOHUIT penpecHBHUN KOMIUIEKC-2  CKJIa-
JTAETHCS 3 YOTHPHOX OCHOBHUX OinkiB, SUZ12, EED,
RbAp46/48 i1 katanituynoi cyboauuuni EZH2. Ha
MoJieKyJsipHoMy piBHI, sk PRC2 nHabupaetbcs 1o
CBOIX Micup Jii, e He 10 KiHlg 3po3yMino. OcTaHHi
MPOTEOMHI  JTOCTiKeHHs mokasanu, 1o PRC2
MIBUJKO ACOLIIOETLCA 3 OaraTbMa OiIKaMM, TAKUMH
sk MTF2, EPOP, AEBP2 ta JARID2, saxi 3a3Bn4ait
B3aeMoai0Th 3 PRC2 B3a€MOBHKIIFOYHHUM CIIOCOOOM,
0 MPHU3BOIUTH N0 pizHHX migkiraciB PRC2. Xoua
MOJICKYJISIpHI poii 0araThOX NUX B3aEMOMIIOYNX
OiMKiB HEOCTaTHRO BHUBYEHI, 0araTto 3 HUX MOXYTh
MOJyJIIOBaTH ()epMEHTATHBHY aKTHBHICTH a00 Halip
PRC2 no xpomaruny [23].

JARID2 nHeoOxinnuii mis Habopy PRC2 B xpo-
MaTuH B eMOpioHanbHI CTOBOYpOBi KiiTHHH. Ymc-
JICHHI JOCJIJKCHHS B O0JIACTI MHINCH 1 JIFOJMHU
MOKa3yroTh, 110 N-TepMiHampHa obyacth JARID2
HeoOxinHa s Habopy PRC2 1 Mmomymsauii akTHBHO-
cti PRC2 [24]. N-TepminanbpHa 001aCTh CKIIQTAE€Th-
csl 3 HYKJICOCOMHOTO JOMEHY 3B'SI3YBaHHS 1 JOMCHY
3p's3yBaHHA PHK, sxi pa3zoM MOIyNIOIOTH 3B'SA3y-
BanHI PRC2 3 renomuoro. Kpim Toro, ocranHiM
gacoMm OyIo mokaszaHo, mo s ainsaka JARID2 ne-
obxima gma  Habopy PRC2- 1o PRCI-
MOIU(IKOBAHUX HYKJICOCOM . 3 YHCICHHUX OCIIi-
JUKEHBb 3po3ymino, mo BunaneHHs JARID2 mpusso-
JIUTh J10 3HWKEHHs 3anoBHeHocTi PRC2 Ha xpoma-
TUHI. Ane nuBHO, 1m0 Buganenns JARID2 ne npus-
BOJMTH JI0 3HAYHMUX 1 nocaigoBHux 3miH H3K27me3
piBHIB[22]. X0Ya B IESAKUX TOCIIIHKCHHAX CIIOCTEPi-
raetecst BucHaxkeHHs JARID2 B kmitmHax EC s
3HmkeHHs piBHA H3K27me3, iHmi mgociimkeHHS
MOBITOMIJIH TIPO BiACYTHICTB 3MiH a00 IIiIBHIIICHHS
piBasa H3K27me3 npu Bunanenni JARID2. Ille 6i-
JIIE JOMABIIH IO I[HOTO BIJICYTHICTH SICHOCTI IIOJ0
poii JARID2 B momynsmii aktuBHOCTi PRC2, B 10C-
JimpKeHHsx in vitro, JARID2, 3qaetbest, npurHivye, a
TaKOX TOTEHIIOE aKTUBHICTh MeETHITpaHcdepasu
EZH2. Byno BHCIOBJIEHO NpUITYIIEHHSA, 1O N-
kinuesuii fomed JARID2 B3aemonie 3 PHK, a Takox
HYKJICOCOMaMH Ta WOTO MOCTTPAaHCIALIHHI Moaudi-
Kalii BU3HAYaroTh M0ro BILIMB Ha akTuBHICTE PRC2.
HenaBHe nocimipKeHHS TakoX IMOKAa3alo, M0 B KITi-

tiHaxX ES mumi JARID2 mMoske MOAyIOBaTH aKTHB-
Hicte PRC2 depe3 B3aeMoito 3 iHIIOK METHIIA3010
rictony, setDB1. JARID2-setDB1 B3aeMomist Takox
Oyma imeHTH(ikoBaHA B KIITHHAX, B TOMY YHCIIi
TiMQoIUTax Ta KapAiOMiOIHTaX, A€ MOKa3aHo, IO
JARID2 wmopmymroroTh iHIII Monmudikarii TiCTOHIB,
taki sk H3K9me3[25].

C-tepminan JARID2 mae Tpu KOHCepBaTHBHI
JIOMEHH, SIKI XapaKTepHi Ui ciMmelcTBa Moaudika-
TOpIB TICTOHIB, sIKi KaTali3ylOTh JEMETUIIOBAHHS
ricroniB. C-kinneBuii ARID-nomen JARID2 Heo6-
ximauit s 38's3yBanas [JTHK. Kpim toro, JARID2
C-xiHemp TakOXX Ma€ JOMEH «IIMHKOBOTO MABII»,
SIKMH HeoOX1aHUH 11 Horo B3aemoxii 3 SUZ12, me
omanM kommnoHeHTOM PRC2. Tomen jmjC HeoOXin-
HUN I TEMETHIA3HOI aKTUBHOCTI B IHIIIAX WIEHIB
pomuHM KyMOHIKI. [IpoTe BBakaeTbes, MmO [Bi
AMIHOKHCIIOTHI 3MiHH B JEMETHJIa3HOMY JIOMEHi
JARID2 pobisTh iioro HeakTUBHUM [26].

HesBaxarouu Ha BiJICYTHICTh aKTUBHOCTI JeMe-
tunasu, JARID2 nie sk BaKIUBHIA PEryjisTop eKc-
npecii reHiB B eMOpioHanbHuX cTOBOypoBuX (ES)
KJIITUHAX, J1¢ BiH HEOOXIJHWI IS MEpex CHrHaji-
3amii KITHH, HEOOXITHUX I MiATPUMKH TLTFOPHIIO-
TeHTHOTO cTaHy[l7]. BiamoBigHO O 1BOTO, HEHAB-
Hifl 3BIT TpPUITyCKae, IO TMPHUMYCOBE BUPAKCHHS
JARID2 mopsix 3 PRDM14, ESRRB i SALL4A mo-
e e(PeKTHBHO BUKJIHMKATH IDTIOPUIOTEHTHICTH (il-
pobmactiB. o OimpIm BaskIMBO, PsI ITyONiKamii
mokaszanu, 1mo JARID2-deleted kmituau ES abo He
MOXYTh AU(DEPEHIIIOBATHCS a00 3aTPUMYIOTHCS B
mudepenmiarii. i pe3ynpTaTi BiZoOpakaroTh BH-
piwansry poib JARID2 B paHHbOMY eMOpioHalIb-
HOMY PO3BHUTKY Ha IOYaTKy audepeHIianii KiIiTHH
ES. Hiticao, JARID2 He3aMiHHUH A1 HOPMAIbHOT'O
eMOpIOHAIFHOTO PO3BHUTKY 1 HOTO Ie(iIUT MPHU3BO-
IUTH 0 nedopmarii JeKiTbKOX TKaHWH Y MUIIEH, a
TaKoX y mroanHU. EMOpiOHHM 3 TOBHOIO BTPaTOIO
JARID2 a6o He BMXHBaIOTh, 200 BMHPAIOTh He3a0a-
pOM TricIs HapopKeHHS [26].

HesBaxaroun Ha Te, 1m0 Baxiausicte JARID2 B
kirituHax EC Oyna BcTaHOBJICHA, 11 pOJb B KIIITHHAX,
IO BiJJaHi JiHil, He Oyna no0Ope BHBYEHA, TOJIOB-
HUM YUHOM Yepe3 HabaraTo HIKYHMN PIBEHb €KCIIpe-
cii abo mependauyBanoi BigcytHocti [27]. ¥ mocmi-
JOKEHHI TIOKA3aHo, 1110 B 0araThoX IOCIIJOBHMX KJIi-
THHAX, BKIIOYAIOUH CIiJepMalbHi KEpaTHHOIUTH
monuau, JARID2 mepeBakHO iCHYE SIK HH3BKOMO-
nekymsipa (LMW) c¢opma. ¥V dopmi LMW N-
TepMiHaIbHA 00NacTh BiamemmoeTbes Big JARID2
MTOBHOT JIOBXHWHH, IO MPHU3BOIWUTH A0 CTAOLIEHOTO
¢parmenty C-tepminany (A N-JARID2). V miit ¢o-
pmi JARID2 BimcytHi N-KiHIIEBI HYKJI€OCOMHI Ta
PHK-3B'a3y104i mOMEeHH, Malo49u Ha yBa3i iCTOTHHI
BB Ha JARID2 ¢yHKIioHanbHICT Ta ii B3aeMo-
miro 3 komiiekcom PRC2. 3rigHo 3 muM, HeaaBHE
JOCITiPKEHHS TToKasano, mo C-repMiHaibHa 001acTh
JARID2 ne moxe BigHoBuTH H3K27me3 mo3Haukm.
[okazano, mo piBeHp AN-JARID2 3pocrae B mipy
IporpecyBaHHs Andepenuianii kepaTHHOUUTIB. Bu-
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SIBIIEHO, 10 MpunuHeHHs ekcnpecii JARID2 npus-
BOAWTH JIO MOPYIICHHS MU(QEPCHINIOBAHHSI KEpaTH-
HOIIMTIB, 1 TIeW eeKT 3MiHI0EThCs ekcrpeciero AN-
JARID2, mo Bkasye Ha Te, mo 11 ¢popma JARID2
HeoOXiIHa IS aKTWBAIl T'eHIB-MIIIeHEN MOIIKOMO
g gac nudepennitoBanus [28].

HopmanpHuil po3BUTOK CEpLEBO-CYAUHHOI CH-
CTEMH BHMarae TOYHOI'O KOHTPOJIIO €KCHpecii reHiB
MPOCTOPOBHM 1 4acoBO-3aliesKHUM criocobom. Eyka-
plOTHYHA TPaHCKPHIILISI T'€HIB PETYIIOETHCS CTPYK-
TYpOI0 XpOMaTHHY 4YacTKOBO 4epe3 Moaudikaii
XBOCTIB TiCTOHIB. Yepe3 BIIKPUTTS JeMeTHIa3 ric-
TOHIB, TAKUX 5K (akTopwu poawHU J[KYyMOHIKI, Me-
THTIOBAHHS TICTOHIB TeTep BBAKAETHCS 00OPOTHOIO
eMIreHeTHIHOI0 MITKOI0. MeTHIbOBaHI XBOCTH TiCT-
HOIB BH3HAYAIOTBCS MapKepOM TPaHCKPHUIIIiITHOT
aktuBamii abo pempecii. B mimomy MeTwitroBaHHS
npu ricrori H3 xismmy 9 (H3K9), H3K27 abo
H4K20 nos'si3ane 3 penpeci€io TeHiB, TOMi SK METH-
moBanHst pu H3K4, H3K36 a6o H3K79 kopemnto-
€ThCS 3 aKTHBALi€I reHiB. [IpoTe peryasTopHi poi
CTaTyCy METHJIIOBAaHHs TICTOHIB Yy eKcIpecii I'eHiB
JI0 KIHL HE BHBYEHi. JleMeTunasu TiCTOHY Ji3HHY
JNIEMOHCTPYIOTh BiIIMiHHY CIICITU(IUHICTh CyOCTpaTy
Ta OepyThb yd4acTh y pPI3HOMAaHITHHX OiOJOTi9HUX
nporecax. Myramii abo TUCperymsmii aeMeTmia3
TICTOHIB YacTo OB’ sI3aHi 3 XBOPOOAMH JIFOTIHH.

PerenepatuBHa MeaniuHa BU3Ha4dae cebe SK

MOXIIMBHAN CITOCIO TOPSATYHKY TOIITKOKEHOTO Cep-
s NUITXOM IMIUIaHTaIllii HOBUX KIITHH . ICHYIOTBH
JIOKa3W KOHIIETIIi1 MPKUBICHHS KIITHH Y MiOKapi,
aye OCTaTOYHA MEMOHCTpamlis KIITHHHOI (QYHKIIO-
HAJIBHOCTI, a CaMe eJIEKTPUIHOTO 3B’ 3Ky Ta CKOPO-
YyBaJbHOI 3[JaTHOCTI, Bce IIe NOTpedye MiaTBep-
JokeHHs. KapaiomionuTy, 1o 37aTHI pereHepyBaTd
in Vitro, € MepCHeKTHBHUM JKEPETIOM JUIsl BiJHOB-
JICHHSI MIOLUTIB iN ViVO.

TakuM 4MHOM, MiCJISl IPOBEJCHOTO aHalli3y Ha-
YKOBO{ JIiTepaTypu MOKHa 3pOOHMTH BHCHOBOK, IO
TPYHTOBHE BHBYEHHS MOJICKYJSIPHUX MEXaHi3MiB
perymmii mpomidepaTHBHAX MPOIECiB B TETEPOTECH-
HUX KJIITHHHHAX TOIMYJAIIsAX 3 BUKOPUCTAHHAM 1HITY-
KTOPIB €HJIOT€HHOT'O MOXOJDKSHHS JO03BOJISIE B €KC-
MEpUMEHTAIPHAX YMOBAX BiJHOBIIOBATH BTpadeHi
a00 TOpyIIeHi BIACTHBOCTI KIIMTH CTaTUYHUX IIO-
IS,

IlepcnexTnBn MOAAJIBIINX po3podok
MoB’si3aHi 3 PO3pOOKOI0 MNUISAXiB HANpPaBJIEHOTO
BIUIMBY Ha mpoJjidepaTHBHI HpolecH B IreTeporeH-
HHUX TKaHHMHHHMX CHUCTEMax 3 BUKOPHUCTAHHSIM IHIYK-
TOPIB €HJIOTCHHOT'0 MTOXOKEHHSI.

Indopmanisa npo koHikT iHTepeciB

[Morenmniitanx ab0 SBHUX KOH(QIIIKTIB iHTEpECIB,
10 TIOB'sA3aHi 3 UM PYKOIUCOM, Ha MOMEHT ITyOTi-
KaIlii He iCHy€ Ta He mepen0aqaeThCs.
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KapaiomionuTax.

PE®EPAT. 3axBoproBaHHsI CEpLEBO-CYTUHHOI CHCTEMH TOCIIAI0OTh TPOBIZHE MiCLIE Cepesl 3aXBOPIOBAHOC-
Ti Ta CMEPTHOCTI Y BCiX KpaiHax cBiTy. PO3yMiHHS KIITHHHHX MEXaHI3MiB PO3BUTKY, QYHKI[IOHYBaHHS Ta KOM-
MIEHCATOPHO-3IANTALIHHAX 3MiH CEpIIEBO-CYJIMHHOI CHCTEM CTaJO0 HE3aMiHHMM SIK Ui (pyHIaMeHTalIbHUX JJOC-
J/DKeHb, TaK 1 Uil crpo0 BUHANTH HOBI Ta Ok epeKTHBHI criocoOu JTikyBaHHs. Ha Ham morisi mepcrieKkTuB-
HHUM HarpsMKOM BIUIMBY Ha ITPOIIECH PETYIALIT KIITHHHOTO IIMKJIY B CTATHYHUX KJITHHHHX MOMYJIIIIAX € BUKO-
puccransas Mikpo-PHK, siki 3amy4arots o peamizaiiii cBOro epekTy JeKiTbKa BHYTPIITHEOKIII THHHAX MOJICKYIISI-
paEx MexaHi3MmiB. Mikpo-PHK (MiPHK) — me xopotki ogHOMaHIrorosi Hekoxywodi PHK, sxi perymrorTh ekc-
Npecifo TeHIB Ha NOCTTpaHCKpUILiiHOMY piBHi. Sk mpaBuiio, MiPHK HeraTHBHO perysrorTh eKCIpeciio TeHiB,
B3aemozitoun 3 3 ' -HerpanciboBaHow obnacTio (HTO) cneundiunnx mMPHK-mimeneit nocnizoBro. MiPHK
TPAOTh BaXJIMBY POJIb B MPEHATAIBHOMY Ta TIOCTHaTanbHOMY cepiii. CepiieBa aernerist reny Dicer, sikuii Heo6-
XigHui ausi 06po6ku npe-mMiPHK B aktuBHI 3pini Gopmu, Mpu3BOIUTh N0 eMOpIOHAJIBHOI JIETANbHOCTI Yepes
nedektr po3BUTKY 1 auchyHkmii cepipsi[6]. IlizecnpsiMOBaHE BHAAJICHHS Ceple- 1 CKEJeTO- M’sI30BO-
cnenudigaoi MiPHK-1 y mumreit nmokasanu, mo ToHKa 3MiHa mo3yBaHHs Iiei MiPHK mpmsBogute mo pasrodoi
aHOMaTii KITITHHHOTO IUKJIY B KapIiOMIOIHTIB 1 Mae TIMOOKUI BIUIMB Ha PO3BUTOK 1 MATPUMKY cepiisi. Hemro-
JTABHO ITOBIIOMIISUIOCH, IO TIPOJidepaliss KapJiOMiOIUTIB MOXXe OyTH CTHMYJIbOBaHa €K30TCHHUM BBEICHHSIM
MiPHK, mo nomae HOBUMit BuMip perymsmii mpomidepamnii kapaiomionuris. [lomepenHi gocmimKeHAS MOKa3alH,
mo MiPHK-204 pery:roe monin ta qudepeHmiamito MporeHiTOPHUX KITITHH JIIOIUHA B KapaioMionnuT. Excriepu-
MEHTH TaKOX TOKa3au siK iN Vitro, Tak in Vivo mozeni miaTpumMyioTe kpuruune 3anydenss MmiPHK-204 mo mpo-
mideparnii kapaiomioruris. [Ipo-mpomidepaniiini epextn MiPHK-204 mamexcmpecii Ha kapmiomionuTtn Oynn
orocepeakoBaHi uepes Jarid2 curHanbHUN MUIAX.

Kuouosi ciioBa: mikpo-PHK, kapaiomionuTu, mposideparrist.
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JI0O BIIOMA ABTOPIB

3arajbHi BUMOTH

Hana inpopmamis ckiazeHa Ha OCHOBI «Equ-
HUX BHUMOT J0 PYKOITHCIB, IO ITOJAIOTECS B OGiome-
IOUYHI OKypHaIW», 3 SKAMH aBTOPH MOXYTh
03HANOMUTHCS JeTaJIbHIIIE Ha caiTi
http://www.ICMJE.org.

Kypuan «Morphologia» my0mikye ormsamosi i
npoOJIeMHI CTaTTi, JIeKWii, OpUriHajJbHI CTATTi, KO-
POTKI TOBIJOMJICHHS, peleH3il Ta BIATYKH Ha
nyOmikanii, mociOHMKY i MoHOrpadii, Marepiany 3
METOJI0JI0Tii HAYKOBHX JIOCII/PKEHb, aHOHCH, HOBH-
HM, TIOBIJJOMJICHHS, NpE3EHTallii, a TaKkoX Ma-
Tepialli 3 XpOHIKH Ta icTopii B ramy3i Mmopdouorii.

Penaxmist po3risimae marepianu myOmikamii 3
JOTPHMAaHHAM ABTOPCHKUX NpaB 1 STUYHHX HOPM
HaYKOBO{ myOmiKartii.

Penaxmis npuiitMae mMatepiand, sSKi HaTAIOTHCS
YKpaiHCBKO ab0 aHINTiHCEKO0 MOBAMH.

I[Ipy momaHHI pYKONWCY aBTOPH TOBHHHI
ypaxyBaTH Ta PO3KPUTH NOTCHIIWHI KOHQIIKTH
iHTEepeciB ab0 YITKO 3asBUTH PO iX BiACYTHICTH
(6impm meTanmpHY iH(OpPMAIiI0O MOXXKHA 3HAHTH B
posnim «D. Korduikt iHTEepeciBy «EINHIX BUMOT
IO PYKOMHCIB, 1[0 MOMAIOTECSA B OiOMEIWYHI XKYp-
Hau»).

3a HasBHOCTI B pykomuci iHpopmarii, 1o
iIeHTU(iIKYye 0CO0Y YUACHUKIB JOCHIKEHHS, CIiI
HAJIaTH 1X MUCHMOBHH JI03B1J HA MyOJIiKaIlito.

Y pykomucax Mae OyTH YITKO MO3HaueHa
BIJIMIOBITHICTh TPUHIIMIIAM OIOCTUKH, IO BHKIIA-
nerni B Jlekmaparii XenbciHKi Ta 3akoHiI YKpaiHu
«IIpo 3axXHCT TBapHWH BiJ )KOPCTOKOI'O ITOBOJDKCH-
wa» (Ne 1759-VI Big 15.12.2009) a6o B aHa-
JIOTIYHUX JOKYMEHTaX HAI[IOHANBEHOTO PiBHS 1HIINX
JepIKaB.

TexHiuHi BUMOTH 10 pyKonuUcy

OOcsar ornamoBoi, mpobaemMHOI crarTi abo
JICKI[iT MMOBMHEH CTAaHOBUTH Bif 12 10 36 CTOPIHOK
MAIIMHOIIUCY, OpHriHaJbHOI cTarTi Binm 8 mo 24
CTOPIHOK, BKIIOYAIOUM UTFOCTPATHBHUN MaTepial,
IHIIAX MaTepialiB 3a y3TOHKSHHSAM 3 PEHaKIIi€lo.

TekcT npykyerscs depe3 1,5 iHTepBaIH, po3Mip
mpudty 14, rapaitypa Times New Roman. Bigctyn
a63amy 10 mm. Beperu 3 ycix 60kiB mo 20 M.

Crarts moBWHHa OyTH BUKOHaHa y (opmarti
RTF abo «moxymenT Microsoft Word».

Cmpykmypa pykonucy:

YK

Hasga crarri (6e3 abpesiaTyp)
ArTop(1): iHiIianK, Npi3BUIIE
ORCID inentugikatopu aBTOpiB
E-mail BigmoBigampHOTO aBTOpa

e OdimiitHa Ha3Ba YCTaHOBH, MICTO (I
KOXKHOTO aBTOpa)

e JlaHi mipo 3B'I30K IMyOIiKaIil 3 MITAHOBUMH
HAYKOBO-ZOCTITHUMHU poOoTaMu, (GoHIAMH, IHCTH-
TYLISIMH, TPaHTaMH (3a iX HasiBHOCTI)

e Pedepar ykpaiHCbKOIO Ta aHTJIIHCHKOIO MO-
BaMH.

e Texkcr crarTi

Pegpepam 00 cmammi
(npasuna oopmnenns)

Pedeparn ykpalHCBKOIO Ta aHTIIIHCHKOK MO-
BaMU MOTPiOHO HagaBatu obcsiroM Bix 1800 mo 2200
3HaKiB Ta CTPYKTYPYBAaTH 3a TaKUMH pPyOpUKaMu:
Ha3Ba CTaTTi, NpI3BHINA Ta IHII[laJIM aBTOPIB, IX
Micuie pobotu, aktyanmpHicTh (Background), meta
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(Objective), wmeromu  (Methods), pesyabTatu
(Results), miacymox a6o BucHoBku (Conclusion),
kiro4oBi ciosa (Key words).

VY 3BSIBKYy 3 00poOKOIO MeTamaHHX KOXKHOI
CTaTTi XXypHaJly HayKOMETPHYHHMH OazaMH 3Bep-
TAEMO yBary aBTOPiB Ha OCOOJHBY BaXKJIHBICTH pe-
TENFHOTO O(GOPMIICHHS Ha3B YCTaHOB 1 MPi3BHII
aBTOPIB, TaK K BiJ IBOTO 3aJISKUTHh YCHIIIHICTH IX
imeHTUdiKaIil Ta pO3paxyHKYy HAyYKOMETPHYHIX
NOKa3HHKIB.

VY TekcTi OpHUTiHANBHOI CTAaTTI BapTo IOICP-
JKYBaTHUCh MOCIIJJOBHOCTI 00OB’SI3KOBUX CKJIJIOBHX:

o Beryn
Merta
Marepianu Ta MEeTOIN
Pe3ynbraTn Ta iX 0OrOBOpEeHHS
[Mizcymoxk (ab0 BUCHOBKH)

[epcriexTHBH MOAANBIINX PO3POOOK

o JliteparypHi mkepena (muB. JJomaTok)

VY TekcTi cTaTTi Bl (i3UYHI BENWYHHU Ta OJU-
HUIN CJIi HaBOAWTH 3a SI, TepMiHU 3TigHO 3 aHa-
TOMIYHOIO Ta TICTOJIOTIYHOIO HOMEHKJIATypaMmH,
Ha3BM XBOpPOO 3a Ji04or0 MIiKHapOJHOKW Kiia-
cudikaiiero xXBOpoO, JIKAPChKI mpemapaTd 3a
MiXHapOAHUMU HenaTeHTOBaHUMU HazBamu (INN).

Bci cxopoueHHS mpH iX MepmIioMy 3ragyBaHHI
MoBUHHI OyTH posmm¢pposani. Bukopucranus cko-
pOYCHB y Ha3Bi cTaTTi Ta pedepari He T03BOIIETHCS.

[MocunanHs Ha mepIopKepena B TEKCTI CTaTTi
Tpeba 3/AIHCHIOBATH HaBEAEHHAM Y KBaJpaTHUX
Jy’KKax TIOpsIKOBOIO HOMEpA y CIHCKY JIiTeparyp-
HUX JoKepes. MOXIMBE TakoX IIOCHIAHHS Y BH-
msni: «...Ha qyMmky LI IBaHoBa Ta cmiBaBTOpiB [§],

O O O O O
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http://zakon5.rada.gov.ua/laws/show/3447-15
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R.T. Smith 3 womeramu [12]..». IlocumanHs Ha
KUTbKa TIEPIIOKEPET ¥ TEKCTI CTATTi PO3MIISIOTHCS
TaKuM YUHOM: «...[2, 4, 6-8]».

CraTrTs MOXe MICTHTH Hdiarpamu, Tpadiku Ta
TabIuIi, mo MOOyZOBaHI BHYTPIIIHIMH 3aco0amu
penakropa MS Word. [Insg mo3HadeHHS MPUMITOK
PEKOMEHIOBAHO BHKOPUCTOBYBAaTH HACTYITHI elie-
MEHTH Y BiINOBIiAHIN mocmigoBrocti: *, T, 1, §, |, 9,
** 7%, 1. doroimroctpanii momarThCS B elek-
TPOHHOMY BapiaHTi okpeMumHu ¢aiinamu y popmari
JPEG ab6o TIFF; po3ninbHa 3MaTHICTh Ma€ CKIaIaTh
He MeHIle HiK 150 To4ok Ha JioiiM. Y TeKcTi cTaTTi
PUCYHKH TOTPiOHO PO3TAIIOBYBATH TICIS IMEPIIOTO
NOCHJIAHHS Ha HUX, MIAMUCH 10 PUCYHKIB HABOJHUTH
MOBOIO OpHTiHAy CTAaTTi i 00OB’S3KOBO aHTIIICH-
KOIO.

Pykormc moBmHEH OyTH peTeNbHO Biapenaro-
BaHUH aBTOpaMu. Bci craTTi miansaraioTs mpomnemypi
peLeH3yBaHHSI.

Jnst mepBUHHOI €KCIEpTU3M PYKOINHUC 1 Bino-
MOCTI IpO aBTOpIB (YCTaHOBH, [OCAIH, HAYKOBI CTY-
TMIeHI Ta BYEHI 3BaHHs aBTOPIB) MOTPIOHO HaACWIIATH
3a agpecoro: morphology@dmu.edu.ua.

VY pa3i DpUAHATTA CTAaTTI Ha L0 K aaApecy
HAJICUIIA€TBCSl  BiJICKAHOBAaHA KOIISl «ABTOPCHKOL
3roM» 3 MANMCOM BiIIIOBiTAIFHOTO aBTOPA.

Honarok
JlirepaTypHi aaxepena
(mpaBuJIa i NPUKJIAIH 0()OPMJICHHS CITHCKY)

Bci mitepaTypHi HOCHIaHHS, SKi HaBEACHI B
poOoTi, 000B’SI3KOBO TTOBHHHI OyTH TpEICTaBICHI B
CIIUCKY MepIIOKEpeN y MOPAAKY BHUKOPHUCTaHHS
(mocunanp) y Tekcti. CKOpodeHHS Ha3B JKypHaliB
HaBOJIThCA 3TimHO 31 cramapramu Index Medicus
(http://www.wsulibs.wsu.edu/general/journal_abbre
viations.html). 3a nocToBipHiCTh JaHHX, HABEIEHUX
y 6i0iorpagiuHOMY CIIUCKY, BiJIIOBIa€ aBTOP.

Koxxne Bukopuctane Oibmiorpadidne mxepeno
Mae OyTH THO3Ha4YeHe y TeKCTi cTarTi (Y KBaJpaTHUX
nyxkkax). [locmmaHHs Ha HeomyOIiKoBaHi PoOOTH
abo Marepiani Ha TpaBax PYKOMHUCY (IUCepTarii,
aBTOpedepaTn) He TOMyCKAIOThC.

KoxxHe mkepeno y comcKy HEOOXiTHO
odopmIroBaTH y (POpMaTi MiXKHAPOIHOTO CTAHAAPTY
Vancouver reference style (NLM/PubMed). ¥V pasi
HassBHOCTI B Mepexi [HTepHeT eleKTPOHHOI Korii
LIUTOBAHOT'O JIOKYMEHTa OakaHo B KiHI
6i6miorpagiuHoro mocuianus posmimyBatd URL
aJpecy IOKYMEHTa; 3a HAsBHOCTI CIiJI TaKOX
BkaszyBaru DOI abo PMID crarri. [Ipu odopmienni
MOCWJIaHb Ha TEpiOAWYHI BHUIAHHS, IO MAalOTh
KiJTbKa BapiaHTiB Ha3BH, CIiJ BiJJIaBaTH MepeBary
AHIIIIHCHKIMN.

Kopomxa incmpyxyis no ogopmnennio muno-
BUX IMEPAMYPHUX NOCUNAHb 8IONOBIOHO 00 MIJICHA-
poonux  eumoz  Vancouver reference  style

(NLM/PubMed).

OdopmiteHHs TOCHIIaHHS Ha CTATTIO,
OMyOJIIKOBaHY B TIEPiOAMYHOMY BUIAHHI:

Asmopu Hasea nybuxayit

Voloshyn MA, Talanova OS. [The features of
distribution ¢-SMA in spleen structures in health and
after intrauterine action of antigen]. Morphologia.

2013;7(2):37-40. Ukrainian. i
| nepzo@mfﬂo:o
Pix ITacinayia %oea o SUOAHHA
BUOAHHA nybnixayii

Tom | Homep

HeoOximHo BKa3zyBaTu BCiX aBTOPIB, BiJOKpEeM-
JFOBaTH iX OXWH BiJ OJHOTO KOMOIO i TPOOiIOM.
IHimiam BKa3ylOThCS TICIA Mpi3BUINA, 3HAKAMHU
MMyHKTYyamii He po3aimttoTecs. [1oBHI iMeHa aBTOpiB
He HaBoIsThCA. [licis mepeniky aBTOpIB CTaBUTHCS
Kparnka i mpoOin. HasBa myOuikamii HaBOAWTHCS
AHIJIICHKOI0 MOBOIO y KBaJpaTHHUX Iyxkax. [licms
Ha3BH CTATTI CTABUThCA Kparka i mpooin. s crarti
AHIJIIICBKOI0 MOBOIO Ha3Ba BKa3yeThCs 0e3 KBaj-
patHHX IyXOK. Ha3Ba mepiomuyHOro BHAAHHS
HaBOAMTHCS AHTJIICHKOI0 MOBOIO a00 TpaHCIiiTe-
paii€ro Ha3BH CHMBOJAMH JIATHHCHKOTO ajidasirty.
JoryckaeTbcsi HABOJUTH 3apEECTPOBAaHE CKOPOUYCH-
Hs Ha3BM nepioguyHoro BunanHs. Ilicns Ha3BU BH-
JAHHSA CTaBUTHCS Kpamka i mpooin. [adopmaris mpo
BUJIAHHS: PIK BUAAHHS BITOKPEMIIIOETHCS KPAIKOIO 3
KOMOIO, TIOTIM HAaBOJAUTHCS HOMEP TOMY, B KPYyIJIUX
JY’)KKax BKa3yeTbCs HOMEp JKypHaly, Micis JBO-
Kpallkl TMPHUBOIUTHCS Jlialma3oH CTOpiHOK. Jms
CTaTTi, 10 OMyOJIIKOBaHa HE aHTJIIHChKOI0 MOBOIO, B
KiHIII c)OpPMOBAHOTO TOCHIaHHS BKa3ye€ThCS MOBA
opurinaiy. JlomaTtkoBa iHpopMaIlis Mpo CTATTIO HO-
mepu DOI PubMed ID Ta iH.

OdopMIiIeHHS NOCHIIaHHS HA KHUTY:

Asmopu Pedaxmop

mwmm/ées bl MD, suthors; Panasyul YeN,

editor. Lektiny v gistokhimii [Lectins in histochemistry]. Lviv:
ha shkola; 1989. l4|4 p- Russian.

< ‘ Kinsxicme
BuoagHuymeo  p;,  CNOPIHOK

BUOAHHA

p Haszea kuucu |
mparcumepayiai o
< fhog' 5 ficyje
nepexnad) S

Moea euoarxa

Heo0OxigHO BKa3yBaTd BCiX aBTOPIB, BiJOKpEM-
JIOBAaTH iX OAWH BiJ OJHOTO KOMOKO 1 MpOOiIoM.
IHimianu BKa3yrOTHCS TMiCHs TPi3BUINA, 3HAKAMH
MyHKTyamii He po3AimsatoTecs. I1oBHI iMeHa aBTOpiB
HE HaBOAATHCS. ABTOPH IEPILIOro i APYroro Hopsiji-
KiB PO3AUISIOTECS KPAmKOI 3 KOMOIO i MPOOiIoM.
ABTOpHU JIpyroro MopsiiKy peJakTopH, mnepekianaui.
[Ticns mepeniky aBTOpiB CTAaBUTHCS Kpamka i mpooit.
Ha3Ba KHHTM: HAaBOIUTHCS TpaHCIHITEpalis Ha3BU
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KHHTH 1/a00 Tiepexyiaj Ha3BH KHHUTH aHTIIHCHKOIO
MOBOIO B KBaJ[paTHHUX Iy’KKax. SIKII0 KHWTa BHIaHa
aHTJIIACHKOI0 MOBOIO, Ha3Ba ii B KBaApaTHI AYXKKH
He Oepetbest. Ilicns Ha3BM KHUTH CTaBHUTHCS Kparka
i mpo6in. Homep Bumanns (y gopmari 1st, 2nd, 3rd,
4th Tomo), momaTkoBa iH(pOpPMAIlS PO BHUIAHHS:
BUIIpaBiieHe (rev.), nonoBHeHe (enl.), crepeoTumHe
(repr.) Ta iHm. 3BEpHITH yBary nepuie BUIaHHs BKa-
3YEThCSI TUIBKA B TOMY BUMAJKY, SIKIIO JOCTOBIPHO
BIZIOMO Mpo mojaiblli nepeBunanHs i Bu nuryere
caMe mepuie BuaaHHsA. Miclie BUIAHHS BKa3yeThbCs
MICTO, B KPYIJIMX JdyKKaX 3a HEOOXiIHOCTI BKa-
3yeThes KpaiHa. [licns 3a3HaueHHs Micis myOumikamii
CTaBUTHCS JBOKpANKa i mpobis. BumaBHUIITBO HaBO-
IUTBCS TPAaHCITITEpOBaHE JIATHHHUICID abo oro
aHDIilicbka HasBa. Ilicisd BHIABHUIITBA CTABUTHCS
Kpamka 3 KoMoro i mpoOin. Pik BumamssA, micns
BKa3iBKM HOTO CTaBHUTHCSA Kpamka i mpoOim. Obesar
KHUTH B CTOpIHKax (Hampukian, 568 p.), micus 3a-
3HA4YeHHsS HOro CTaBUTHCSA Kpamka 1 npoOin. s
KHUTH, 110 OMy0OJiKOBaHa HE aHIIIHCHKOI MOBOIO, B
KIiHIII TIOCUJIAHHSI BKa3YEThCS MOBA OPUTIHAIY.

OdopmiteHHsI TOCUIIaHHSI HA MaTepiainu KOoHpe-
peHii:

Haszea
s ml""p Y pobomu

Bakeyeva T¥e, Sapruhova VB. Pilipenko DL [Ultrastriicture of
mitochondria in endogenous oxidative stress, mitochondrial
antioxidant protective effect SkQ1]. In: [Proceedings of the IV
Congress of the Russian Society of Biochemistry and Molecular
Biology; 2008 May 11-15;| Novosibirsk, Russia]. Nauka;

2008. p. 3219. Russian.

Pix HacHayia Moga
BUOAHHA BUOAHHA

Ha%a sipxu mamepianis, 0ama ma  BudasHuymeo
Micye npogeoeHH operjil

Heo0OxigHO BKa3yBaTH BCiX aBTOPIB, BiJOKpEM-
JIOBaTH iX OJWH BiJ OJHOTO KOMOIO 1 MPOOLIOM.
[Himiamm BKa3yIOThCS TICNA Mpi3BUINA, 3HAKAMU
MyHKTYyalii He po3AutoTecs. [IoBHI iMeHa aBTOpIB
He HaBOJAThCA. [licis meperniky aBTOPIB CTaBUTHCS
Kpanka i1 mpo6in. Hasea myOumikarii HaBOIUTHCS
AHTJTIMCHKOI0 MOBOIO Yy KBaJpaTHHX Ayxkax. Ilicis
Ha3BHM CTaTTi CTABUThCS Kparka i npoOur. s ma-
TepialliB aHITIHCHKOI0 MOBOIO Ha3Ba BKa3yeThCsl 0e3
KBajpaTHUX nyxok. CriomyuHa ¢pasza «In:». Hazpa
30ipHHKa MaTepianiB KOH(EpPEeHIll, a TaKoXK Ha3Ba
KOH(epeHIii HaBOAATHCS AHTIIHCEKOI0 MOBOIO Y
KBaJIpaTHUX Iyxkax. s marepianis, mo BUIaBa-
JMCh aHTJIIHCHKOI0 MOBOIO, JY>KKH HE CTaBIISTHCS.

ITicns Ha3BM CTaBUTHCS Kpamka i mpoOin. Crmig 3a-
3HAYUTH MaKCUMAJIbHO IOBHI BiZOMOCTI MPO KOH-
(bepeHIiro JaTh MPOBEACHHS, MicIle MPOBEICHHS Ta
iH. BumaBHMUTBO 3a3HayacThCs MICTO BHIOAHHA 1
Ha3Ba BUAABHHUITBA TPAHCIITEPALI€0 JATHHHUIICIO
a00 aHrIHCHKOIO0 Ha3Boro. Ilicias 3a3HadeHHS BU-
JTABHMIITBA CTABUTHCS KpaIka 3 KOMOKO 1 mpoobin. Pik
BUJIAHHS, MICJs HBOI'O CTABUTHCS Kpamka i MmpoOil.
Jiama3oH CTOPIHOK, MICJI HhOTO CTABUTHCS Kparka i
npobun.  [lns matepianiB, mo omyOiikoBaHi He
AHITIHCHKOI0 MOBOIO, B KiHIII ¢c()OPMOBAHOTO MOCH-
JIAHHS BKa3YEThCSA MOBa OPHTIHAIY.

OdopmiteHHS TTOCUIIAHHS HA IATEHT:

Buraxioruxu Ilpasosenacrux

Zhuravdﬂmz/PamhImkov SP, Diachiuk MD, inventors; State
scientific institution "'Scientific and practical center of preventive
and clinical medicine" The State Administration, assignee.
Method for sampling specimen from prostate. Ukrainianpatent
UA 74938. 2012 Nov 12\Int Cl1. A61B 17/00. Ukrmman.\ | min

OOKYMeHNY

Hazea  Inoexc MIIK 3 Z%mma
: g/,{?sa .. ndmexny
nybnixayii Z

Koo xpairu, A
BUHAXOOY el

HOMEp namexmy o
n\v’gfu xayiy

Heo0OxigHo BKa3zyBaTu BCiX aBTOPIB, BiJOKpeM-
JFOBaTH iX ONWH BiJ OJHOTO KOMOIO i TPOOiloM.
[Himianm BKa3yOThCS TICIA Mpi3BUINA, 3HAKAMHU
NYHKTYyauii He po3zinsitoThesi. [IoBHI iMeHa aBTOpIB
He HaBOJATHCs. [licis meperniky aBTOpIB CTaBUTHCS
KoMa i 3asHagaeThes inventor aGo inventors, cra-
BUTBHCSI Kpamka 3 KoMor 1 mpo6in. IIpaBoBnacHuk
BKa3yeThcsl iM's (IpaBWjIa aHAJIOTIUHI TakuM JUist
BUHAXiJHHUKIB) a00 Ha3Ba opradizauii, MoTiM micJs
KOMH BKa3yeThCs asSigNee, moTiM CTaBUTHCS Kparka
TouKa i mpoOin. HaBomuThcs Ha3Ba BUHAXOMY, MICII
HBOTO CTaBUTBbCA Kpamka i mpoOin. Bkasyerbes
KpaiHa peecTpauii, a TaKOXX THI NOKYMEHTy (ma-
TEHT), KOJI KpaiHU i HOMep maTeHTy. Bci ememenTH
PO3AINAIOTECS TPOOLTaAMHU, HANPUKIHII CTABUTHCS
Kpanka i mpoOin. Bkasyerbes mata myOutikaiiii iH-
¢dopmanii nmpo BUmauy NATEHTy, MOTIM Kparmka 3
npo6inom. Inaekc (iHaexcu) Mi>KHapOAHOI MATEHT-
HO1 Kimacudikamii HaBogsTees micas Int. Cl., Skmo
X OlbIIe OJJHOTO PO3IUISIOTHCS KPAIKOIO 3 KOMOIO.
[Ticns 3a3HaYeHHS BCiX 1HACKCIB CTaBUTHCS Kparka i
mpo6in. I MaTepianiB, BUIAHUX HE aHTIIHCHKOIO
MOBOIO, B KiHII C(OPMOBAHOTO TIOCHJIAHHS BKa-
3Y€THCSl MOBA OpPHTiHAIY.

Anpeca penakii: 49005, Ykpaina, M. JIainpo, Byn.CeBacTomnoibchka, 19.
Penaxmis xypraxy «Morphologiay.
Ten.: 0974584284,
E-mail: morphology.ivt@gmail.com
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AUTHOR GUIDELINES

General requirements

This information is based upon the "Uniform
Requirements for Manuscripts submitted to Biomed-
ical Journals" which authors can find online
www.ICMJE.org.

Journal «Morphologia» publishes reviews and
topical articles, lectures, original papers, case re-
ports, review and comments on publications, manu-
als and monographs, materials in research method-
ology, announcements, news, reports, presentations,
and materials on the history and chronicles in mor-
phology.

Editorial office examines materials of publica-
tions in compliance with copyright and ethical
norms. Editorial Board accepts the materials written
in English and Ukrainian languages.

When submitting a manuscript, authors should

consider and disclose potential conflicts of interest
or clearly state their absence (more information can
be found in section «D. Conflicts of Interest» of the
"Uniform Requirements for Manuscripts submitted
to Biomedical Journals™).

In the case when submitted manuscript contains
personally identifiable information of study partici-
pants authors should provide their written permis-
sion to publish such materials.

In the manuscripts should be clearly indicated
compliance with the principles of bioethics set in the
Declaration of Helsinki and in the Law of Ukraine
"About protection of animals from violent behavior”
(Ne 1759 -VI 15 Dec 2009) or equivalent documents
of the national level of other countries.

Technical requirements for the manuscripts

Size of Review, critical articles or lectures
should be from 12 up to 36 typewritten pages, origi-
nal articles from 8 up to 24 pages, including illustra-
tions, other publications on consideration with the
editorial office.

The text is printed with 1.5 line spacing, font
size 14, Times New Roman. Paragraph indent 10
mm, all margins 20 mm.

Article must be done in RTF or «document Mi-
crosoft Word».

The structure of the manuscript:

«UDC

« Title of the article (no abbreviations)

* Author (s): initials, surname

* ORCID identifier of every author

« e-mail of the responsible author

» The official name of the institution (affilia-
tion), the city

e Data about communication of publication
with the planned research project, foundation source,
institutions, grants (if available)

* Summary in English language

* Text of the article

Abstract of the article

(Design rules)

Extended abstract (from 1800 up to 2200 sym-
bols) in English should be submitted with next man-
datory elements: title of the article, Family name and
first names of all authors, their affiliations, the actu-
ality of research (Background), purpose (Objective),
methods (Methods), results (Results), conclusions
(Conclusion), keywords (Key words).

Because of the processing of the metadata of
each article by scientometric databases authors

should pay especial attention to the particular im-
portance of careful designation of names of institu-
tions and authors, as it affects the success of their
identification and calculation by scientometric indi-
cators.

In the text of the original article authors should
follow the sequence of mandatory components:

0 Background

0 Purpose

0 Materials and Methods

0 Results and discussion

0 The conclusion (or conclusions)

o Prospects for further investigations

o References (see Appendix)

In the text of the article all the physical units
should be given in system Sl, terms according to the
anatomical and histological nomenclature, names of
diseases according to the current International Clas-
sification of Diseases, drugs at the International
Nonproprietary Name (INN).

All abbreviations at their first mention must be
decrypted. Use of abbreviations in the title and ab-
stract is not allowed.

A citation of the original documents in the text
of the manuscript should be implemented in square
parentheses indicating the sequence number in the
list of references. Acceptable also to cite as: accord-
ing to I.1.lvanova et al. [8], RT Smith and colleagues
[12]. Citations of several primary sources in the text
should be separated as follows: [2, 4, 6-8]".

Article may contain diagrams, graphs and ta-
bles constructed by internal means of MS Word. To
denote footnotes, it is recommended to use the ele-
ments in the following order: *, 1, £, §, ||, 9, **, 1,
11. Photoillustrations are submitted electronically as
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separate files in JPEG or TIFF with minimal resolu-
tion 150 dpi. The text of the article should include
drawings after the first reference to them, figure cap-
tions need to be done in the original language and in
English mandatory.

The manuscript should be carefully edited by
the authors. All articles are subjected to peer review
procedure.

For primary expertise manuscript and infor-
mation about the author (affiliation, position, scien-
tific degrees and academic titles of authors) should
be sent to e -mail at: morphology@dmu.edu.ua. In
case of article acceptance a scanned copy of the
"Copyright Agreement" with the signature of the
responsible author is sent to editorial office.

Appendix
References
(Rules and examples of the list)

All references cited in the paper must be ar-
ranged in a list in order of their first mentioning in
the text. Abbreviations of journal titles are provided
in accordance with the standards of Index Medicus.
The author is responsible for the accuracy of the data
provided in the bibliography.

Each used bibliographic source must be desig-
nated in the text (in square parentheses). References
to unpublished work or materials as a manuscript
(dissertations, reports) are not allowed.

Each source in the list should be composed an
international standard format Vancouver reference
style (NLM/PubMed). In case of presence of the
electronic copy of the cited document in the Internet,
it is desirable to place the URL of the document at
the end of the reference, also indicate the DOI and
PMID of the article if it is available. When citing
periodicals, with more than one title, preference
should be given to English one.

Quick start guide on the arrangement of stand-
ard references in accordance with international re-
quirements of Vancouver reference style.

Reference to an article published in a periodi-

cal:

Authors Article title

Voloshyn MA, Talanova OS. [The features of
distribution a¢-SMA in spleen structures in health and
after intrauterine action of antigen]. Morphologia.
20‘13;‘7(2):37—40. Ukrainian.

Journal title

Date of Location
7 Pagination) ~Language of
ublication (Fag ) publication
Volume and Issue

All authors should be indicated, separate them
with a comma and a space. Initials are placed after
the surnames, they are not separated by punctuation.
Full names of the authors are not given. After the list
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of authors put a dot and a space. Article title written
in English is given in square parentheses. After the
title of the article put a dot and a space. For publica-
tions originally written in English title is not placed
in square parentheses. Indicate journal title in Eng-
lish or by transliteration with symbols of the latin
alphabet. It is possible to use the registered abbrevia-
tion of the periodical title. The title of the journal is
preceded by a point and a space. Publication Infor-
mation: year of publication separated by a semico-
lon, and then the volume number, the number of
issue, placed in parentheses and after them put the
colon and pagination. Additional information about
the article DOI, PubMed ID, and so on could be
added at the end.

Reference to a book:
Authors Editor
el
Lutsik AD, Detyuk YeS, Lutsik MD, authors; Panasyuk YeN,
editor: Lektiny v gistokhimii [Lectins in histochemistry]. Lviv:
Vyscha shkola; 1989. 14|4 p- Russian.

Title o
| (transliterated and gy, 01,

> f
| Number translatea) publication

Publisher pgate of of pages

publication Language of

publication

All authors should be indicated, separate them
with a comma and a space. Initials are placed after
the surnames, they are not separated by punctuation.
Full names of the authors are not given. The authors
of the first ans second range are separated by semi-
colon. The authors of the second range editors,
translators. After the list of authors put a dot and a
space. Book title: original name in English or trans-
literation/translation with the symbols of latin alpha-
bet in square parentheses. After book title there is a
dot and a space. Number of issue (in format 1%, 2",
34, 4™ additional information about issue reviewed
(rev.), enlarged (enl.), representational (repr.) etc.
The first edition is mentioned only in case of assured
existence of more than one editions of this book.
Place of publication specify the city and if it is im-
portant country in parentheses. After specifying the
place of publication there is a colon and a space.
Publisher indicated in Latin transliteration or in its
English name. After publisher there is a semicolon
and a space. Year of publication, after pointing it put
a dot and a space.

Reference to a conference materials:

. . Title of
Authors of Paper paper

Bakeyeﬁgsgpru‘nova VB. Pilipenko DL [Ultrastructure of
mitochondria in endogenous oxidative stress, mitochondrial
antioxidant protective effect SkQ1]. In: [Proceedings of the IV
Congress of the Russian Society of Biochemistry and Molecular
Biology; 2008 May 11-15;\Novosibirsk, Russia]. Nauka;

2 p-329. \ Lh Conference title (Book title), dateand ~ Publisher

|
g?fe of Language of Pplace of conference
publication publication

Location
(Pagination)
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All authors should be indicated, separate them
with a comma and a space. Initials are placed after
the surnames, they are not separated by punctuation.
Full names of the authors are not given. After the list
of authors put a dot and a space. Publication title
written in English is given in square parentheses. For
publications originally written in English title is not
placed in square parentheses. After the title of the
publication put a dot and a space. Connecting phrase
«In:». Name of the conference written in English in
square parentheses. For the conferences originally
named in English the name is not placed in square
parentheses. After the title, put a dot and a space.
The most comprehensive data about the conference
should be indicated dates, place and so on. Publisher
the city of the publication and publisher name trans-
literated with Latin alphabet or English name. After
specifying a publisher put a semicolon and a space.
Year of publication with a dot and a space. For ma-
terials published not in English, at the end of the
reference indicate the original language.

Reference to a patent:

Inventors Assignee
Zhuravchak AZ, Pasechnikov SP, Diachuk MD, inventors; State
scientific institution "Scientific and practical center of preventive
and clinical medicine” The State Administration, assignee.

Method for sampling specimen from prostate. Ukrainianpatent

UA 74938. 2012 Nov 12, Int. CL. A61B 17/00. Ukrainian. ‘ dom;géenf
Fatent

Country code, Date lé"SlIEd Interngtional Ccmfgy

atent s : Language o
patent number Title Clas%giggnon pub%zmgha nf

All authors should be indicated, separate them
with a comma and a space. Initials are placed after
the surnames, they are not separated by punctuation.
Full names of the authors are not given. After list of
authors (inventors) put the coma and word ‘inventor’
or ‘inventors’, then the semicolon and space. As-
signee put the name of person (the same rules as for
the inventor) or the name of organization, then put
coma and the word ‘assignee’, than dot and space.
The title of the invention; put a dot and a space after
it. Index(es) of the International Patent Classification
given after Int. Cl., If more than one separated by a
semicolon. After specifying all the indices put a dot
and a space. For materials not published in English
at the end of the reference indicates the original lan-
guage.

Address of the editorial office: 49005, Ukraine, Dnipro, Sevastopolska str., 19.
Editorial office of the journal «Morphologia».
Tel.: +380974584284.
E-mail: morphology.ivt@gmail.com
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