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ABSTRACT

The aim of this study was to determine the effect of tolerance of
uncertainty on the executive functions in people with psychological
trauma. To study the neuropsychological correlates of tolerance of
uncertainty in people with psychological trauma, 55 subjects aged 21 to
66 years (25 men and 30 women) were involved. The control sample
included 56 subjects aged 22-67 years (21 men and 35 women).
Research methods: "New questionnaire of tolerance-intolerance of
uncertainty”, "lowa Gambling Task", Clinician-Administered PTSD
Scale for DSM-1V (CAPS-DX), Method of verbal-color interference
(Stroop test). Results: psychological trauma causes a decrease in the
level of tolerance of uncertainty (ToU), an increase in the level of
intolerance of uncertainty (loU) and an increase in the level of
interpersonal intolerance of uncertainty (IloU). ToU can be seen as a

the Stroop effect. protective factor in the case of psychological trauma. ToU can alleviate

the manifestations of executive dysfunction (when treating both
ambivalent and indeterminate stimuli) in people with a history of
psychological trauma. loU can be considered as a psychological
construct that interferes with the normal functioning of executive
functions in the control group (persons without a history of
psychological trauma). Psychological trauma causes an increase in the
level of IloU in a way that is not associated with executive dysfunction.

Citation: S. V. Lytvyn. (2020) Tolerance of Uncertainty and Executive Dysfunction in People with
Psychological ~ Trauma. International  Academy Journal Web of Scholar. 6(48). doi:
10.31435/rsglobal_wos/30062020/7125

Copyright: © 2020 S. V. Lytvyn. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

Introduction. The problem of executive dysfunction in people with psychological trauma is
important for a holistic understanding of the neuropsychological mechanisms of mental disorders.
People with psychological trauma are often more hostile to uncertainty (have a low level of ToU). So
the question is: are executive dysfunctions associated with decreased ToU in people with
psychological trauma?

Materials and Methods.

The construct of ToU includes psychological components (the ability to comfortably
experience the lack of explicit information; the ability to hold conflicting (ambivalent) judgments; the
ability to work with full dedication without being certain about the result; the ability to experience
constant things as a process; the ability to comfortably accept other people's subjectivity, readiness for
spontaneity and encouragement of freedom in close relationships, awareness that certain aspects of
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reality are independent from human will and desires, tolerance for unknowability, ability to calmly
experience ambiguity and incompleteness in communication, comfortable experience of situations in
which important people's opinions are not clear, awareness of the relativity of conventional norms and
"the play-element of culture”, awareness of their own ways of bringing certainty (which work
automatically) [8, 16]. The construct of ToU includes neuropsychological components as well
(systems of functions which aim to organise and control the behavior, the somatic markers system) [9,
10, 11, 13, 15, 18, 22, 26].

Traditionally, in studies of ToU, this construct is divided into two general types:

» tolerance for ambiguity, contradictions. In other words, the retention of these
contradictions (dialectical level of thinking) without trying to immediately identify them (choose one
thing and deny the other);

« tolerance to the lack of (explicit) information. In other words, openness to new experiences
and flexibility as opposed to the acceptance of determinism and fatalism, the creation of rituals and
rigid systems [8, 14, 16].

If we consider executive functions as a collective term that characterizes the work of the
orbitofrontal cortex, ventromedial cortex and dorsolateral cortex, then, for further research, these
functions should be differentiated in the context of ToU [4, 12, 17].

The focus is primarily on such executive functions as planning, selection, adherence and
change of behavioral strategy, ensuring spontaneity and flexibility of behavior (aspects of tolerance to
uncertainty provided by the dorsolateral cortex); future orientation and inhibition of automatic
reactions (aspects of tolerance to uncertainty provided by the orbitofrontal cortex); a somatic markers
system that is closely linked to decision-making in situations where explicit learning is not available
(the aspect of ToU provided by the functioning of the ventromedial cortex) [4, 13, 15, 17, 18].

With the help of theoretical analysis, the main features of the brain organization of behavioral
control and management functions in persons with psychological trauma were outlined. Behavioral
management and control functions (executive functions) in persons with a history of psychological
trauma have a pathological brain organization due to a decrease in GABAergic transmission and
increased dopaminergic transmission. As a consequence, the work of the behavioral control system is
disrupted (in situations that require the processing of ambivalent stimuli, such as the conflict between
current interest and long-term benefits is the result of reducing the efficiency of the orbitofrontal
cortex). The somatic markers system is also affected (in situations of information deficit, which
require making adaptive decisions based on internal processes is the result of reducing efficiency of
the ventromedial cortex). Thus, it can be stated that persons with a history of psychological trauma
have manifestations of executive dysfunctions [1, 3, 4, 7, 19, 24, 27].

Selection of previously unresolved parts of the problem: neuropsychological mechanisms for
reducing the level of ToU in people with emotional trauma remain currently inexhaustible. Are
executive dysfunctions caused by emotional trauma associated with decreased ToU? Which aspect of
executive dysfunctions plays a significant role in reducing ToU (processing ambivalent incentives or
making decisions in the context of the information deficit)?

The aim of the study: to detect neuropsychological correlates of ToU in individuals with
emotional trauma.

The criteria for inclusion of subjects in the clinical sample were the results of a semi-
structured interview according to the Clinician-Administered PTSD Scale for DSM-1V (CAPS-DX).
To evaluate the level of ToU, the method "New questionnaire of tolerance-intolerance of uncertainty"
was used. The lowa gambling task (IGT) and the Stroop test were used to access executive functions.

According to the above-mentioned division of ToU into two aspects (tolerance to ambivalence
and tolerance to lack of information), neuropsychological methods of studying executive functions
were chosen. Thus, the technique of verbal-color interference (the Stroop test) appeals to such an
aspect of ToU as tolerance to ambivalence, because the stimulus material of the Stroop test contains
just ambivalent stimuli (font color interferes with the verbal designation of color). The IGT, in turn,
appeals to such an aspect of ToU as tolerance for lack of information, because the stimulus material of
the IGT contains a task in which alternatives must be randomly chosen.

The obtained data were processed by comparative (Mann-Whitney test) and correlation
(Spearman's correlation coefficient) analysis.
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Results and discussion.

Results of comparative analysis (comparison of indicators in clinical and control samples):

1) There is a statistically significant difference in ToU between clinical and control samples
(W = 514, p-value = 1.439%-09). In the clinical group there is a significantly lower level of ToU
compared to the control group (36.8 < 56). Thus, it can be argued that psychological trauma leads to a
significant reduction in the level of ToU. It can also be assumed that a person with a history of
psychological trauma, in turn, seeks certainty, which he/she considers a guarantee of security [4, 24].

2) There is a statistically significant difference in loU between the indicators in the clinical
and control samples (W = 2800, p-value = 1.069e-13). In the group of subjects who had a history of
psychological trauma (clinical) there is a significantly higher level of loU, than in the control group
(74.8 > 49.7). This phenomenon can be explained as follows: in the period of post-traumatic
adaptation there is a tendency to avoid triggers that can provoke a recurrence of a traumatic situation.
Persons with a history of psychological trauma tend to divide the world into "safe" and "dangerous",
"good" and "bad" parts. Such forms of adaptation are obviously manifestations of loU [1, 2, 5, 28].

3) There is a statistically significant difference in lloU between the indicators in the clinical and
control samples (W = 2230, p-value = 4.7e-05). The obtained results indicate that there is a significant
difference between the clinical and control groups in terms of IloU (authoritarianism). Indicators of 1loU
in the clinical group are significantly higher than in the control group (35 > 26.6). Because the need of
security (which cannot be satisfied in the affected person) is primary, people with trauma tends to over-
regulate the relationship (roles or rules) in order to achieve security. However, this security significantly
suppresses spontaneity in the relationship and can eventually destroy them [1, 4, 5].

4) There is no statistically significant difference in the IGT total score (efficiency of the
somatic markers system) between the clinical and control samples (W = 1658.5, p-value = 0.4863).
Based on the obtained data, it is necessary to refute the hypothesis that the somatic markers system
significantly loses effectiveness due to psychological trauma. There are no significant differences
between the indicators in the clinical and control groups in the IGT (1843.1 ~ 1736.6). This empirical
result indicates that individuals with a history of psychological trauma retain the ability to rely on
somatic markers in decision-making.

5) There is a statistically significant difference in the Stroop test total time (indicator of the
brain system of behavioural control and management) between clinical and control samples (W =
2679, p-value = 1.878e-11). The more time the person spends on the Stroop test, the greater is the
severity of executive dysfunctions. Since there is a significant difference in the indicator "total time of
the Stroop test" (the average in the clinical sample is much higher than the average in the control: 276
> 186), it can be stated that psychological trauma significantly impairs the performance of executive
functions. Functions of management and control of behavior during the Stroop test allow the person to
perceive and respond to stimuli that contain contradictions (word-color interference) [3].

6) The difference in the time of the | and Il Parts in the Stroop test (severity of the interference
effect in the Stroop test) is a statistically significant in the clinical and control samples (W = 1185.5, p-
value = 0.03676). Representatives of the clinical group have a significantly lower rate than those in the
control group (7.7 < 19.6). An unexpected tendency is a reduction in the time difference between the first
and second stages of the Stroop test in people with psychological trauma; it can be understood only by
the second indicator: a large number of errors observed in the clinical sample (20.5 > 4). Probably the
solution lies in the mechanism of the protective reaction, which arises in response to conflicting stimuli.
It is possible that a representative of the clinical group, who unsuccessfully tries to unravel the problems
of the second stage of the Stroop test and makes mistakes, eventually despairs and begins to pass the test
indifferently (violating the instructions), which reduces the duration of the second stage before the first.
Prolongation of the first stage, in turn, may be caused by delayed workability.

7) There is a statistically significant difference in the number of errors in the Stroop test
(severity of the effect of interference in the test) between the indicators in the clinical and control
samples (W = 2726, p-value = 2.434e-12). The ability to maintain a mental course and complete the
initiated work (indicators of executive functions) is manifested in the Stroop test by following the
instructions. Accordingly, the tendency to be distracted from the performance, the tendency to violate
the instructions can be considered as a manifestation of executive dysfunctions, which is evident in the
clinical group [20].
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The results of correlation analysis for the control sample:

To search for neuropsychological correlates of ToU, we use correlation analysis. This procedure
involves the establishment of a direct or inverse linear relationship between two or more variables.

First of all, consider the neuropsychological correlates of the construct ToU on the material
of the control sample:

 Inverse relationship with the number of errors during the Stroop test (-0.37 **). The first
pattern is the inverse relationship between the level of ToU and the number of errors during the Stroop
test (-0.37 **). Thus, the higher is the level of ToU, the fewer mistakes the person makes when
processing stimuli that contain verbal-color interference. By definition, such a construct as ToU includes
the ability of a person to tolerate not only stimuli that involve a lack of information, but also those
stimuli that have internal contradictions or contain contradictions. Taking into account that word-color
interference in the second stage of the Stroop test is just an example of a stimulus that contains internal
contradictions, we can assume that one of the neuropsychological correlates of ToU in the control
sample is the brain's ability to process ambivalent stimuli and maintain behavior control).

Next, consider the neuropsychological correlates of the loU construct on the control sample:

» Inverse relationship with the sum of the scores on the IGT (-0.3 *). Hostile attitudes to
uncertainty impair the effectiveness of tasks that contain a lack of explicit information. As a result,
people with a high level of loU have a reduced ability to make adaptive decisions (decisions in
conditions of information deficit). Thus, a possible neuropsychological correlate of loU in the control
sample is the difficulty in processing uncertain stimuli (namely, reduced efficiency of decision-making
in conditions of information deficit) [23].

 Direct relationship to the time of the Stroop test performing (0.43 **). The next pattern is
the direct relationship between the level of loU and the total time of the Stroop test performance
(0.43 **). Thus, the higher level of loU person has, the more time he/she needs to process stimuli that
contain word-color interference. Most of the resources of the brain system of behavioural control and
management are spent on emotional self-regulation, resulting in an increase in the latency period
required to process ambivalent stimuli. However, since the correlation does not indicate the direction
of the connection, we can assume another explanation which imply cognitive issues. The point is that
possible cognitive difficulties associated with the processing of ambivalent stimuli lead to the
accumulation of negative experience after dealing with ambiguity and ambivalence. One way or
another, but it should be concluded that a possible neuropsychological correlate of loU in the control
sample is the difficulty of processing ambivalent stimuli (namely, the growth of the latent period
preceding the processing of ambivalent stimulus) [21].

« Direct correlation with the number of errors during the Stroop test (0.5 **). The next pattern
is the direct relationship between the level of loU and the number of errors during the Stroop test (0.5
**). Therefore, the higher level of loU person has, the more mistakes he/she makes when processing
stimuli that contain word-color interference. Thus, one of the neuropsychological correlates of loU in the
control sample is problems with tasks that require inhibition of the automatic response and the
generation of adaptive response (methods which belong to the group of tests "go-no go™).

Next, consider the neuropsychological correlates of the lloU construct on the material of the
control sample:

Inverse relationship with the sum of the scores on the IGT (-0.3 *). The inverse relationship
between the success in the IGT and the level of IloU (-0.3 *) can be explained at the following level of
generalization: the effective functioning of the somatic marker system (which enables the successful
IGT) requires the ability to listen to person's own somatic reactions that accompany the experience of
emotions. On the other hand, the ability to empathize with other people is closely related to the ability
to understand one's own emotions and realize one's own uncomfortable bodily manifestations
(individuals who are insensitive to their own somatic sensations, including pain and discomfort, are
unable to empathize with other people's suffering). Thus, the effective functioning of the somatic
markers system makes it impossible to show authoritarianism, ie lloU in the control group.

» Direct correlation with the number of errors in the Stroop test (0.34 **). The next pattern
is the direct relationship between the level of 1loU and the number of errors in the Stoop test (0.34 **).
It can be assumed that the increase in the level of 1loU in the control sample is associated with an
increase in the frequency of errors in the field of social competences, especially regarding the feelings
of others, which are often a source of ambivalence.
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The results of correlation analysis for the clinical sample:

To find neuropsychological correlates of ToU in people with psychological trauma, we use
correlation analysis. This procedure implies the detection of a direct or inverse linear relationship
between two or more variables.

First of all, consider the neuropsychological correlates of the ToU construct on the material
of the clinical sample:

+ Direct correlation with the sum of points in the IGT (0.37 **). The data indicate that ToU
is significantly related to the success of the IGT in the clinical sample (0.37 **). Representatives of the
clinical sample have a history of psychological trauma. Given this condition, it should be assumed that
a high level of ToU is one of the protective factors in the period of post-traumatic adaptation, which
allows to maintain the ability to make adaptive decisions in conditions of uncertainty despite the
destructive effects of traumatic events. A high level of ToU allows the subject to listen to somatic
markers and, as a result, to make more successful decisions during the IGT.

* Inverse relationship with the performance-time of the Stroop test (-0.31 *). The clinical
sample shows that the ToU and the time in the Stroop test are inversely related (-0.31 *). This
empirical pattern suggests that the effectiveness of executive functions in the performance of the
Stroop test is a potential neuropsychological correlate of ToU in the clinical sample. Psychological
trauma is likely to lead to an increase in executive dysfunction, resulting in increased time required
for the subject to perform the Stroop test. However, subjects from the clinical sample who have a
higher level of ToU show less pronounced executive dysfunction [27].

* Inverse relationship with the number of errors during the Stroop test (-0.44 **). Based on
the data obtained, ToU in the clinical sample is inversely related to the number of errors during the
Stroop test (-0.44 **). The higher is the level of ToU in a person experiencing a period of post-
traumatic adaptation, the fewer errors he/she makes when processing ambivalent stimuli. ToU is likely
to alleviate the effects of executive dysfunction caused by psychoogical trauma [6].

Next, consider the neuropsychological correlates of the construct of intolerance to uncertainty
in the clinical sample:

+ Direct relationship to the performance-time of the Stroop test (0.31 *). The next pattern is
the direct relationship between the level of loU in the clinical sample and the total time of the Stroop
test (0.31 *). It can be assumed that loU in people with psychological trauma exacerbates the
manifestations of executive dysfunction. The high level of loU in people with psychological trauma
forces them to avoid uncertainty and rely on the external structure, which allows to restrain the
activity of the executive functions. Accordingly, there is cognitive rigidity, which increases the
performance-time of the Stroop test.

 Direct correlation with the number of errors during the Stroop test (0.33 *). For a holistic
interpretation of the above trend, other indicators of the Stroop test should also be considered, namely:
there is a significant direct linear relationship between the level of loU in the clinical sample and the
number of errors in the Stroop test (0.33 *). Such assumptions prompt a closer look at the structure of
the protective response that arises in response to uncertainty. Most often, negative attitudes toward
uncertainty in people with psychological trauma include fear and anxiety, forcing them to view
uncertain situations as risky. If we take as a basis the "freeze-run-fight" response model, we can
assume the appearance of reactions of irritation and anger, which cause indifference and hostility to
the tasks of the Stroop test. The trigger for this reaction of anger seems to be the helplessness that
occurs in people with executive dysfunctions as a result of facing an ambivalence situation. The
inability to maintain a mental course and complete the work started (signs of executive dysfunctions)
is manifested in the Stroop test due to violation of the instructions. Accordingly, the tendency to be
distracted from the tasks of the test can be considered as a manifestation of executive dysfunctions in
persons with psychological trauma. It is important to emphasize that the high level of loU in people
with psychological trauma significantly exacerbates the manifestations of these executive dysfunctions
(in particular, causes an increase in the number of errors in processing of ambivalent stimuli).

Conclusions.

1. ToU in the clinical sample is more strongly associated with executive dysfunction than in
the control sample. If the ToU allows the subjects of the control sample to avoid errors in the
processing of ambivalent stimuli, then the value of this construct for people with psychological trauma
increases significantly. According to the results of the current study, psychological trauma causes
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executive dysfunctions that are associated with the processing of ambivalent stimuli, but does not
affect the process of processing indeterminate stimuli. However, both the first and the second type of
stimuli are studied better from the clinical sample, provided they have a high level of ToU. Thus, we
can consider ToU as a protective factor in the case of psychological trauma. ToU can alleviate the
manifestations of executive dysfunction (when treating both ambivalent and indeterminate stimuli) in
people with a history of psychological trauma [19].

2. loU in the control sample is more strongly associated with executive functions than in the
clinical. Representatives of the control group, who have a high level of loU, show a decline in the
results of tests for executive functions. Thus, loU can be considered as a psychological construct that
interferes with the normal functioning of executive functions in the control sample. However, in the
clinical sample this tendency is much weaker. Although psychological trauma leads to a significant
increase in the level of loU, executive dysfunction appear to occur in the clinical sample regardless of
this construct (at least in relation to the processing of uncertain stimuli).

3. lloU in the control sample is associated with executive functions, while in the clinical
sample this construct is determined by other factors [25]. Obviously, psychological trauma causes an
increase in the level of IloU in a way that is not associated with executive dysfunctions.
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ABSTRACT

The results of an experimental study conducted on white male rats and
females of reproductive age were analyzed in order to detect
submicroscopic changes in the structural components of the spleen under
the action of monosodium glutamate in the dynamics. For two, four, six
and eight weeks, the animals received monosodium glutamate at a dose
of 0.07 g/kg body weight daily with food. Sections of the spleen were
made on a UMTP-6M ultramicrotome with a diamond knife (DIATOM)
and double contrast was performed according to Reynolds and uranyl
acetate. Submicroscopic examinations of the organ were performed using
an electron transmission microscope TEM-100. The investigated
material was photodocuted using a SONY — H9 digital camera. The first

violations of the structural components of the spleen are observed after
two weeks, namely the expansion of intercellular spaces in both white
and red pulp of the spleen, which contain vacuole-like structures, an
increase in plasma cells, the cytoplasm of which is filled with dilated
tubules. In dynamics with increase in duration of reception changes
deepen, reaching a maximum in 8 weeks of experiment. Electron
microscopy revealed that the signs of adaptive-compensatory processes
by the end of the experiment lead to a loss of regenerative function.
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Introduction. Due to the growing prevalence of food supplements on the market, we were
interested in whether they affect the structure of the immune system, including the spleen. This is a
secondary organ of the lymphoid (immune) system, where antigen-dependent proliferation and
differentiation of T- and B-lymphocytes coming from the vascular bed [16]. The organ carries out
immune control of the blood flowing from the aorta to the portal vein of the liver. In addition, "spent"
blood cells, antigens and other foreign compounds are destroyed in the spleen [7, 9, 13]. Not
surprisingly, this organ has been of interest to morphologists for decades. The literature describes
changes in the spleen under the action of nanoparticles of silicon dioxide and lead acetate [2],
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epichlorohydrin [18], bioactive substances [17], drugs [5], radiation exposure [19], burns and after
correction with infusion solution HAES- LX-5% [6, 12] and others.

One of the most common food additives in Ukraine and around the world is monosodium
glutamate [3, 4]. It has flavor enhancer properties, thereby increasing the amount of food consumed,
which leads to a high-calorie diet and is the drug of choice for reproducing the model of experimental
obesity in animals [4, 20]. Morphologists study the effect of monosodium glutamate on the ovaries
[11], fallopian tubes [10], testicles [1], brain [14] and others. In the literature there is some data on the
effect of monosodium glutamate on the spleen, but there is no information about its effect in the
dynamics, about submicroscopic changes in the cellular composition of the organ.

The purpose of the study: to study the electron microscopic changes in the parenchyma of
the spleen of rats under the action of monosodium glutamate in the dynamics.

Material and methods.

The experimental study was performed on 66 white male and female rats of reproductive age
(2.5-6.5 months) weighing 120-250 g. The electron microscopic structure of the spleen of white rats
under physiological norms was studied in 10 intact animals. The experimental animals were divided into
4 groups, each with 10 animals: the first group - animals that received a high-calorie diet (HCD) for two
weeks; the second group - for four; the third group - for six; the fourth group received HCD for eight
weeks. There were 5 male rats and 5 female rats in each group. HCD was obtained by adding to the diet
of monosodium glutamate at a dose of 0.07 g / kg body weight of rats.

The control group consisted of 16 white rats (8 male rats and 8 female rats), which received a
standard vivarium diet instead of VKD.

All experimental animals were kept in the vivarium of Lviv National Medical University
named after Danylo Halytskyi. The research was conducted in accordance with the provisions of the
“European Convention for the Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purposes” (Strashourg, 1986), in accordance with Council Directives 86/609 / EEC (1986),
Law of Ukraine Ne3447 — IV “From cruel treatment", general ethical principles of animal experiments,
approved by the First National Congress of Ukraine on Bioethics (2001).

Before sampling the animals were anesthetized with anesthesia with diethyl ether. Fixation of
pieces of the spleen was performed with a 1.5% solution of osmium tetroxide in 0.2 M monosodium
cacodyl solution at pH 7.2 for 2-2.5 hours in the cold. Dehydration in increasing concentrations of
ethyl alcohol (50°, 70°, 90° and absolute) for 30 minutes each and propylene oxide for 10 minutes. The
material was poured into a mixture of epoxy resins and polymerized for 24 h in a thermostat at 60 ° C.
Sections were made on an ultramicrotome UMTP-6M with a diamond knife (DIATOM) and double
contrast was performed according to Reynolds and uranyl acetate. Submicroscopic examinations of
the organ were performed using an electron transmission microscope TEM-100. The investigated
material was photodocuted using a SONY — H9 digital camera.

Results. The electron microscopic structure of the spleen of white rats of males and females of
reproductive age of the intact and control groups corresponds to the species norm. Externally, the body
is surrounded by a fibrous membrane, from which the spleen transfers depart inwards. The support and
contraction apparatus of the spleen is represented by a capsule and trabeculae, which contain collagen
and elastic fibers, bundles of smooth myocytes. White pulp is formed by lymphocytes, plasma cells,
macrophages, dendritic and interdigitating cells. The accumulation of these cells forms lymphatic
follicles. The red pulp is formed by the accumulation of shaped elements of blood, which are
surrounded by reticular cells or in the sinuses of the spleen. In the germinal center of the lymph nodes
are concentrated mainly B-lymphocytes, and in the periarterial zone T-lymphocytes. Small
lymphocytes have a small rounded nucleus, which is surrounded by a thin section of cytoplasm (Fig.
1). Medium lymphocytes have a lower nuclear-cytoplasmic ratio than small lymphocytes, the
cytoplasm contains mitochondria and granular endoplasmic reticulum (GES). Large lymphocytes
contain a nucleus with a predominance of euchromatin. Reticular cells have elongated nuclei with
clear contours of the karyolemma. Their plasmolemma forms processes by which they form cellular
contacts, form splenic cords. Plasmocytes and macrophages have a characteristic structure. The
cytoplasm of macrophages is moderately loaded with parts of the nuclei of other cells and remnants of
blood cells. Plasmocytes are clearly distinguished from other cells by an eccentrically located nucleus
and typical chromatin condensation.
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Fig. 1. Electron microscopic organization of a fragment of the red pulp of the spleen of a white rat
male intact group. Electronic micrograph. Approx. x 8000. Designation: heterochromatin (1) and
euchromatin (2) in the nucleus of the middle lymphocyte; 3 - cytoplasm of the middle lymphocyte;
heterochromatin (4) and euchromatin (5) in the nucleus of a small lymphocyte; 6 - cytoplasm of a
small lymphocyte; 7 - erythrocytes.
After two weeks of the experiment, the somewhat expanded intercellular spaces in both the

white and red pulp of the spleen contain vacuole-like structures, which can be explained by edema of

the parenchyma of the organ. The number of plasma cells has increased, their cytoplasm is filled with
dilated tubules of the granular endoplasmic reticulum (Fig. 2).

7. LERD

Fig. 2. Electron microscopic organization of a fragment of the white pulp of the spleen of a white
female rat after two weeks of HCD. Electronic micrograph. Approx. x 4000. Designation:
1 - polysegmental neutrophil; 2 - plasma cell nucleus; 3 - plasma cell cytoplasm contains dilated
tubules of the granular endoplasmic reticulum; nucleus (4) and cytoplasm (5) of a small lymphocyte;

6 - vacuole-like structures; 7 - expanded intercellular space.

After four weeks of the experiment, electron microscopic study of the structure of the spleen
of white rats of males and females of reproductive age revealed an increase in the number of active
macrophages in the parenchyma of the organ. Their cytoplasm is loaded with fragments of nuclei of
other cells, parts of "undigested" shaped elements of blood, contains numerous phagosomes. The
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proportion of reticular cells and connective tissue fibers in both splenic trabeculae and pulpal cords
has increased. The nuclei of reticular cells are elongated, the contour of the karyolemma is not smooth,
tortuous, the processes of plasmolema are thinned (Fig. 3).

DT )
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Fig. 3. Electron microscopic organization of a fragment of the red pulp of the spleen of a white female
rat after four weeks of HCD. Electronic micrograph. Approx. x 4000. Designation: I - thickened wall
of the splenic sinus; 2 - interdigitating cell; the nucleus (3) and cytoplasm (4) of the reticular cell; the
nucleus (5) and cytoplasm (6) of a small lymphocyte in the lumen of the sinusoid; erythrocytes in the
lumen of the sinusoid (7) and beyond (8); 9 - perivascular edema; 10 - osmophilic (fatty) inclusions.

After six weeks of the experiment, there are signs of adaptive-compensatory processes in the
organ. The number of lymphocytes with signs of apoptosis at different stages (karyopyknosis,
karyorrhexis, karyolysis) increased, the number of cells with signs of mitosis decreased (Fig. 4). Small
and medium-sized lymphocytes and lymphoblasts are mainly located in the germinal center, the nuclei
of the latter contain lumps of condensed chromatin on the inner surface of the karyolemma, the
nucleolus is not clearly visualized. Dendritic cells are located between the accumulation of
lymphocytes. In their cytoplasm organelles with signs of damage, namely mitochondria with a swollen
matrix, GES is represented by short dilated tubules. The periarterial zone is dominated by small and
medium lymphocytes, there are signs of edema. Small and medium lymphocytes are concentrated in
the mantle zone, the shape of the nuclei is oval, the karyolemma is not smooth, it forms a protrusion.
The cytoplasm is enlightened, contains a small number of slightly altered organelles. In the marginal
zone, in addition to lymphocytes, there is a large number of active macrophages, the cytoplasm
contains osmophilic (fat) inclusions, the remains of phagocytosed cells.

The red pulp is full-blooded, contains areas of accumulation of deformed blood cells,
polysegmental neutrophils and megakaryocytes. Sinusoidal hemocapillaries are dilated, in their wall
there are large gaps for the passage of cells.

After eight weeks of the study, all changes are similar to the previous term of the experiment, but
the signs of adaptive-compensatory processes are more shifted to the loss of regenerative function. Both
white and red spleen pulp of white male and female rats showed a significant increase in the number of
plasma cells and active macrophages. The nuclei of plasma cells contain mainly euchromatin, condensed
heterochromatin is located near the karyolemma. The cytoplasm is mainly filled with wide tubules of
GES and tanks of the Golgi apparatus. Ribosomes are few, mitochondria with damaged crystals.
Macrophages are filled with cell fragments, osmophilic (fatty) inclusions, phagocytosed parts of
erythrocytes. A common phenomenon is the death of a macrophage completely filled with inclusions
(Fig. 5). Reticular fibers in the composition of the Cords of Billroth's are swollen, thickened.
Erythrocytes and thrombocytes not only fill the lumen of the sinuses of the spleen, but also accumulate
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in the splenic cords. Lymphocytes in the white pulp have polymorphic nuclei, the cytoplasm is
enlightened, contains almost no organelles, most of the cells at different stages of apoptosis.

3

!

2 % s, ¥

Fig. 4. Electron microscopic organization of a fragment of the white pulp of the spleen of a white male
rat after six weeks of HCD. Electronic micrograph. Approx. x 6000. Designation: 1 - deformed
lymphocyte nuclei with signs of karyopyknosis; 2 - destructuring area; 3 - enlightened area of the
cytoplasm, without organelles; nucleus (4) and cytoplasm (5) of the middle lymphocyte; nucleus (6)

and enlightened cytoplasm (7) of the reticular cell.

e
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icroscopic organization of a fragment of the red pulp of the spleen of a white male
rat after eight weeks of HCD. Electronic micrograph. Approx. x 8000. Designation: a macrophage in

a state of apoptosis contains a nucleus (1) with signs of karyorrhexis, swollen ribosomes (2) in the
cytoplasm, remnants of the nucleus (3) of another cell, hemosiderin (4), osmophilic (fatty) inclusions
(5); 6 - reticular cell in the thickness of the splenic cord.

Discussion. Zeinab A. Hassan and co-authors [15] describe studies in adult rats using
monosodium glutamate daily at a dose of 3 g/kg per day for 8 weeks. Histological examination
showed that monosodium glutamate causes disturbances in the lobular structure of the thymus,
significantly reduces the number of T-lymphocytes, expanding hemocapillaries in the cortical
substance. The relative area of the medullary substance of the thymus increases, the vessels are full of
blood. The boundary between cortical and medullary substances is not clear. The spleen is small,
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lymph follicles without a germinal center, blood vessels are overflowing, the number of T-
lymphocytes in the parenchyma decreases. The authors recommend reducing the amount of
monosodium glutamate in foods.

Ciri¢ Milan and the co-authors [7] conducted an experiment on newborn rats, which on the
2nd, 4th, 6th, 8th and 10th day of life were injected subcutaneously with monosodium glutamate at a
dose of 4 mg/g body weight. This led to the defeat of the arcuate, paraventricular and ventromedian
nuclei of the hypothalamus. Damage to these structures led to a functional disorder in the
hypothalamic-pituitary-adrenocortical chain. Four months later, the animals were removed from the
experiment. On histological specimens, the authors found atrophy of the spleen pulp. Germinative
centers in lymphatic follicles are absent, in the red pulp of the spleen a large number of
hemosiderophages and hematopoietic elements, especially megakaryocytes.

Ebaid H.M. with the co-authors [8] studied the histological effect of monosodium glutamate as a
dietary supplement on the spleen of adult Wistar rats. Experimental animals received monosodium
glutamate at a dose of 4 mg/kg body weight for fourteen days. Rats were removed from the experiment
the day after the last administration of monosodium glutamate, as well as on the 14th, 28th and 42nd day
after the cessation of its administration. Immediately after cessation of administration in animals,
atrophic changes in the white pulp of the spleen and stagnation in the red pulp were detected. In groups
of animals after 14 and 28 days, vacuolation of some spleen cells with reduced cell density was detected,
and sinusoidal spaces were expanded. After 42 days, changes in the spleen were less pronounced.

Somewhat similar changes are described by the authors [17] under the action of 2 ml of
mountain arnica extract per 20 g of mouse weight, which was added to the feed. There were
significant changes in the spleen of animals. Lymphoid follicles have lost a clear structure,
significantly increased in the field of view of the microscope the number of megakaryocytes over the
entire area of the parenchyma of the organ. The increase in their number is a sign of a compensatory
response of the body in response to immunopathological effects, it is a sign of imbalance, in which
there is damage to immunogenesis, including bone marrow as a system of immunogenesis and as a
hematopoietic system. Also, this phenomenon can be considered as a phenomenon of restructuring of
the immune system in response to its activation by biologically active substances.

Conclusions. As a result of daily addition of monosodium glutamate to the diet of white male
and female rats, the first violations of the structural components of the spleen are observed in two
weeks, namely the expansion of intercellular spaces in both white and red spleen pulp containing
vacuole-like structures, increased plasma cell counts, the cytoplasm of which is filled with dilated
tubules of the GES. In dynamics with increase in duration of reception changes deepen, reaching a
maximum in 8 weeks of experiment. Electron microscopy revealed that the signs of adaptive-
compensatory processes by the end of the experiment lead to a loss of regenerative function.

Declaration of Interest Statement. The authors report no conflict of interest and the article is
not funded or supported by any research grant.
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Beryn. Cucremuuii wepBonuii BoBuak (CUB) cynpoBOmKYeTbCS ypaKEHHSIM KHTTEBO
BOXKJIMBUX OPraHiB Ta CHCTEM i CYTTEBO 3HMXKYE TPHBANICTh *KUTTS XBopux [1, 4]. Bimomo, mo y
nepIr JecsaTh pokiB 3a3puyaii momuparoth 10,0 % namientiB 3 CUB, 3a 20 poki — 13,0 % narieHTiB
[8]. Iporuo3 TpuBanocti xutTsa xBopux Ha CUB 3aneuTh BiJ XapakTepy nepebiry XxBopoou, craTi i
BIKy TaIli€HTa, YpaKEHHS TUX YM IHIINX OPTaHiB 1 CHCTEeM, alle SIKMX caMe — JI0Ci He BHSABIEHO. B
ocTaHHI poKH Oynmy CIpoOW BHOKPEMHUTH OCHOBHI YMHHHKH, SIKi MOTIPIIYIOTh MPOTHO3 XBOPHX Ta
301IBIIYIOTh PU3UK CMEPTi, OIHAK OTpuMaHa iH(opMalis yacTo Oyja ¢pparMeHTapHOIO, Pe3yIbTaTOM
aHaJIi3y JIMIIE TMOOJMHOKUX YHHHHKIB, a JCKOIHM CymepewinBoto [4, 5, 7], mo i BU3HAYMIO TOTPeOy
[IBOTO TOCTIHKEHHS.

Mera pocaimkeHHsi. BusBuTH YWHHHWKH, $SKi BIUTMBAIOTh Ha CMEPTHICTh XBOPUX Ha
CHCTEMHUI YEPBOHUI BOBUAK.

Marepiaau i mMeroau gociaimkeHHsi. [licis oTprMaHHS MHCEMOBOI 3TOIH Ha MPOBEACHHS
KOMIIIEKCHOTO OOCTEeKEHHS, 3TiMHO 3 TNPHHIHIAMH [ elhCiHKCBKOI meKmapallii IpaB JIFOJWHH,
Kongentiii Pagu €Bpornu npo mnpasa JHOAUHU 1 Oi10OMEIUIIMHY, BIAMOBIAHMMYU 3aKOHaMU YKpaiHU Ta
MDKHapOJHUMH aKTaMH, Y PaHAOMI30BaHHUI croci0 i3 MmomepeqHbor0 cTpaTH(iKaliero 3a HassBHICTIO
CUB (Haka3 MinicrepctBa oxoponu 310poB’st Ykpainu Ne 676 Big 12.10.2006 p. «IIpo 3aTBepmKreHHs
MPOTOKOJIIB HAJaHHA MEIAMYHOI JIOTIOMOTH 3a CHEIliaJIbHICTIO «PeBMaronorisi»» 13 3MiHaMHU,
BHeceHuMH 3rigHo 3 Hakazamu Ne 263 Bing 11.04.2014 p., Ne 762 Bix 20.11.2015 p., pekomeHnanii
€Bporeiicbkoi Jirk npotu peBmarusmy, 2010 p., AMepukaHchKoi Koserii peBmatosoriB (American
College of Rheumatology — ACR), 2010 p., 2012 p.) y OpOCHEKTHBHE IOCIIKEHHs 3aay4eHo 294
xBopHXx (262 xinok (89,12 %) i 32 yonosikis (10,88 %) y Biui Bix 18 no 74 pokis, sixi B 2010-2018
pp. JIKyBamWCs y peBMaToiorivHoMy Bimmiai KoMyHampHOrO HEKOMEPIUIHOTO MiAMpHEMCTBA
JIsBiBCHKOI 0OMacHOi paan «JIpBiBchka 0ONMacHa KIiHIYHA JIKapHS», IO € KITIHIYHOI 0a30f0 Kadenp
BHYTpimHb01 Meauuad Nel Ta No2 JIpBiBCHKOIO HaIlOHAIBFHOTO MEIWYHOTO YHIBEPCHTETY iMeHi
Hanuna I'anuupkoro.

Jnis  [iarHOCTHKM TaTOreHeTWYHO acoriiioBannx 3 CUB ypaxeHp oOpradiB i CHCTEM
00CTeXeHHs XBOPUX MPOBOJIIIM 3TiIHO Haka3iB MiHicTepcTBa 0XOpOHH 310poB’st Ykpainu Ne 676 Bij
12.10.2006 p. «[Ipo 3aTBepmKeHHs MPOTOKOJIB HAJAHHS MEIMYHOI JONMOMOTH 32 CHEHiIbHICTIO
«PeBmaromoris»» i3 3MiHaMH, BHECEHUMH 3TiHO 3 Hakazamu Ne 263 Bim 11.04.2014 p., Ne 762 Big
20.11.2015p. Ta 3 ypaxyBaHHSAM KpHUTEpiiB AMEPHKaHCHKOTO KOJIE/KY peBMmarosorii (American
College of Rheumatology — ACR); Ne 436 Bix 03.07.2006 p. «ITpo 3aTBepMKEHHS MPOTOKOJIIB HaaHHS
MEIMYHOI JIOTIOMOTH 3a crieliabHIcTI0 «Kapziomoris»» i3 3MiHaMH, BHECEHUMH 3TiHO 3 Haka3zam
Ne 384 Bin 24.05.2012 p., Ne 455 Bin 02.07.2014 p.; Ne 128 Big 19.03.2007 p. «IIpo 3arBepmkeHHS
KIIHIYHUX TPOTOKOJIIB HAJaHHS MEIUYHOI JOMOMOTM 3a creliaibHICTIO «IlyJapMoHOIOTISMY 13
3MiHAMU 1 JIOTIOBHEHHSIMH, BHeCEeHUMH Hakazamu Ne 555 Bix 27.06.2013 p., Ne 868 Bix 8.10.2013 p.;
Ne 271 Bim 13.06.2005 «IIpo 3arBepmKeHHS MPOTOKONIB HAJAaHHS MEIUYHOI JOMOMOTH 32
crierianbHicTIO  «['acTpoeHTeponoris»» i3 3MiHAMH, BHECEHMMH 3rimHO 3 Hakazamu Ne 943 Bifg
31.10.2013 p., Ne 613 Bix 03.09.2014 p., Ne 638 Bixg 10.09.2014 p.; No 593 Bix 2.12.2004 p. «IIpo
3aTBEPKEHHS MMPOTOKOJIIB HaJJAHHS MEUYHOI JIOTIOMOTH 32 crieniabHicTio «Hedponoris» i3 3MiHaMu
1 JIOTIOBHEHHSIMU, BHeceHMMH HakazoM Ne 384 Bim 24.05.2012 p.;Ne 356 Big 22.05.2009 p. «Ilpo
3aTBEPIKCHHSI MTPOTOKOJIIB HAJaHHS MEIMYHOI JOMOMOTH 3a CIELiaNbHICTIO «EHIOKPHHOIOTIMY 13
3MiHaMH 1 JJOTIOBHEHHSMH, BHeceHUMH Hakazamu Ne 574 Binx 05.08.2009 p., Ne 1118 Big 21.12.2012 p.;
Ne 487 Bin 17.08.2007 p. «Ilpo 3aTBepkeHHS KIIHIYHUX MPOTOKOJIIB HAJaHHS MEIUYHOI JOIOMOTH 32
crnernianbHicTio «HeBpoJorisiy» 13 3MiHaMu, BHECEHUMH 3rijHO 3 Hakazamu Ne 602 Bix 03.08.2012 p.,
Ne 275 Big 17.04.2014 p.; Ne 117 Bim 15.03.2007 p. «IIpo 3arBep/ykeHHS MPOTOKOIIB HAJaHHS
MEIMYHOI JOTIOMOTH 32 CIemianbHICTI0O « OPTaTbMOIOTis»» 13 3MiHAMH, BHECEHUMHU 3T1JTHO 3 HaKa3aMU
Ne 827 Bix 08.12.2015 p., Ne 49 Big 28.01.2016 p.; Ne 647 Bix 30.07.2010 p. «IIpo 3arBepmKeHHS
KJIIHIYHUX MPOTOKOJIB HaJaHHS MEIUYHOI JOIMOMOTH XBOPHM 31 CrelianbHOCTI «['emaronoris»» i3
3MiHaMH, BHECEHUMH 3riiHO 3 Hakazamu Ne 72 Big 30.01.2013 p., Ne 866 Bix 08.10.2013 p., Ne 433 Big
26.06.2014 p., Ne 808 Big 04.11.2014 p., Ne 710 Bix 02.11.2015 p., Ne 711 Big 02.11.2015 p., Ne 797 Bin
29.07.2016 p., ouiHOOYM iHGOPMAILIiIO 3 MACIOPTa, CKApr¥ XBOPHX, aHAMHE3 XBOPOOHM Ta JKHUTT,
OTpUMaHy 3a JOMOMOTOI0 KOMIUIEKCHOTO OO’€KTHBHOTO OTJISAY, pe3yJlbTaTaMH JIOJAaTKOBHX
a00paTOPHHX Ta IHCTPYMEHTAIBHHUX 00CTEKEHb, OTJISIIB CYyMDKHUX CICIIATICTIB.

3a XBOPHUMH BeJOCS TPOCIIEKTHBHE CIIOCTEPE)KEHHS, MOYMHAIOYH  BiJ TMOSBH IEPIINX
cumrrromiB CUB no (momo xBopux Ha CUB, 1m0 momMepsn) MOMEHTY iX cMepTi, abo (1070 XBOpHX Ha
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CUB, m1o xwuBi) a0 ciuag 2020 poky, ToOTO 0 MOMEHTY MOYaTKy aHaji3y YAHHHKIB, SIKi BIUTMBAIOTh
Ha JIeTanbHICTh XBopux Ha CUB.

JlocTiDKeHHS TPOBOIMIIN Y JIBA €TAIH: nepuiuli eman, SKAH CKIagaBcs 3 TPhOX MOCIHITOBHAX
KPOKIB, Jile¢ Ha nepuiomy Kpoyi MU aHATI3yBaIM iH(pOpMAIlI0 3 MacrmopTa XBOPUX, HAa Opyeomy —
HasBHiCTh KpuTepiiB ACR, a Ha mpembomy — HasBHICTh MMATOTCHETHYHO acolliiioBanux i3 CUB
ypaXkeHb OpTaHiB, MPHUCBSIYEHUI aHANI3y TUX BHOKPEMIJICHHX Ha KOKHOMY KpOIi  YHHHHUKIB, SKi
BIUIMBAIOTh Ha BIDKMBaHHs XBopux Ha CUB; Opyeuii eman mpucBsiueHHH BHUSIBICHHIO KOHCTENSALIN
03HaK, SKi HaO1IbIIl BATOMO BILIMBAIOTh HA PU3UK CMEPTI.

CraTuCTHYHHMI aHaji3 TPOBOAMBCS 3a IOMOMOrO0 MporpamHoro mpomykty IBM  SPSS
Statistics. AHami3 BIDKWBaHHS IPOBOAMBCA Ha ocHOBI moOynoBu kpuBux E. JI. Kammana — [1. Maiiepa,
AK1 BiIOOpaKaroThb 3MiHYy KyMYJISITUBHOI €MIIpHYHOI WMOBIPHOCTI BHXKMBAHHSI KOKHOTO POKY TicCTIs
MOSIBH TIEPIIUX CUMIITOMIB. J[IJIs KaTeropiitHux 3MiHHEX Oyi0 MOOYJOBaHO KPWBY BWIKHBAHHS I
KOXKHOI KaTeropii i mpoBefeHo jor-pank Tect H. Manrena - JI. Kokca mist mopiBHSHHS pO3NOILTY
BWOKMBaHHS JJIsl Pi3HUX KaTeropii. JIOCTOBIpHOIO pi3HUIM HMOBIPHOCTI BIIKMBAaHHS AJISI PI3HHX
KaTeropiil (IIsl Tali€HTiB i3 HASBHICTIO YW BiJCYTHICTIO O3HAKH) BBAKAETHCS HAMH 32  PiBHS
3HAYYMOCTi ¥2-KpuTepito, MeHmomMy 3a 0,05. i ducenbHUX O3HAK (3MIHHHX) Oylo moOyIOBaHO
xapakTtepuctuuHi ROC-KpuBi Ansi 3HaXO/DKEHHS TOYKM BiAICIKaHHS, TOOTO, TPaHUYHOI TOYKH, 3a
JIOTTIOMOTOIO SIKOi MOKHA PO30UTH YMCENbHY 3MiHHY Ha J[Bi KaTeropii, B pe3ysbTari 4oro OTpUMYyBaIn
ONTHMAabHY KOMOIHAII0 YyTIWUBOCTI i crerudigaocTi. ONTUMaTBHOK BBaKamacs KOMOIHAMmiA i3
MakCUManbHUM 3HadeHHsIM mokasHauka A. H. KomvoropoBa — H. B. CmupnoBa. Ilicms mporo
YHCEIbHY 3MiHHY OYyJI0 po30MTO Ha JIBI KaTeropii i MpoJOBKEHO aHali3, K JUIsl KaTeropiiiHOi 3MiHHOI.

Pe3yabTaTu mgociigikeHHs Ta iX 00roBopeHHs. B pe3ynbraTi BUKOHAHHS HEPUIO20 KPOK)
neputo2o emany nochipkeHHs (muB. Tabsm. 1) BcTaHOBIIEHO, 1O cepex 262 ocib kiHOYOI CTaTi 110
BOT'0 MOMCHTY 3alMIIMIIKCS XuBuMH 241 xBopa (92,98 %), 21 xinka nomep:ra (8,02 %). Cepen 32
YOJIOBIKIB JKMBUMHU cborogsi € 24 (75,00 %), a nmomepau — Bicim (25,00 %). Taki pesynbraTu
BKa3ylOTh Ha Te, mo dYoioBiku 3 CUB mocroBipHO (32=7,52, p<0,05) wacrimie TOMHUPAOTH Yy
MOPIBHSIHHI 3 )KiHKamMH, XBopumu Ha CUB.

Hawmu o6umcrieno (muB. Tabi. 1), 1o Bik 42 poKH i 6 MiCSIIIiB € THM TIOKa3HUKOM, SIKMH BU3HAYAE
pu3uK nomeptu xBoporo Ha CUB. V namiit Bubipni 6yno 168 nauientis 3 CUB monoammx 3a 42 poku i
6 MicsIiB, 3-TIOMDK SKUX XKMBAMH Jnoci samummiocs 142 xsopux (81,69 %). 3 Hux momepio 26
narienTiB (18,31 %). XBopux, crapiiux 3a 42 pokH i 6 MicsiiB 0yno 125, 3 HUX KUBUMH Ha 1S MOMEHT
€ 123 xBopux (98,40 %), a momepmu — aBoe (1,60 %). XBopi ma CUB, mo crapmi 3a 42,5 poku
MOMHPAOTh JOCTOBIPHO pinrie, Hixk xBopi Ha CUB, Moo Bkazanoro Biky (y2=14,85, p<0,05).

Tabnus 1. Bonue crarti Ta Biky XBOPHX Ha CHCTEMHUH YepBOHHMH BOBYAK Ha 1X BIKUBAHHS

(n;%; %2; p)
Ne YUuHHUK XBopi Ha | XBopi Ha CUB, | XBopi Ha CUB, Pesynpratu
3a/n CUB 1110 TTOMEPJIH 1110 YKHBI JIOT-paHK
(BCHOTO) TeCcTy
H. Manrena -
. Kokca
n n % n % x2 p
1 Cratb Kinku 262 21 8,02 241 91,98 7,52 0,01
YonoBIKH 32 8 25,00 24 75,00
2 Bik Ha MmoMeHT | <42.5 pokiB 168 26 18,31 142 81,69 14,85 0,00
00CTEKEHHS > 42,5 pokiB 125 2 1,60 123 98,40

OTxe, Taki MOKa3HHUKH SIK CTaTh Ta Bik XBopuxX Ha CUB BIIIMBatOTH HA MOXKIUBICT TIOMEPTH,
a came XBOpi 40JIOBiuOi cTari Ta y Bii mMoznoame 42,5 poKu ITOCTOBIPHO YacTillleé MOMHUPAIOTh, HIXK
KIHKH Ta ctapiii 42,5 pokiB.

Hacrynuuii, opyeuii kpok 1IbOTO €Taiy AOCITIKCHHS, SKHi TepeadayaB BUBYCHHS BIUIMBY Ha
pusuk cMmepti xBopux Ha CUB HasBHOCTI y HuxX kputepiiB ACR, 103BOJIMB BCTAaHOBUTH, IO (IHB.
Tabn. 2) pusuk cMepti xBopux Ha CUB He 30UIblIye: HAasBHICTh Y HUX CHMIITOMY «METEIIMKa» Ha
obmmu4i (y2=0,40, p>0,05), nuckoinanx Bucumanb (y2=3,15, p>0,05), dorocencubimzarii (}2=1,54,
p>0,05), Bupazox Ha cnu3oBiii 06ooHLI poToBoi nopoxkHuHH (¥2=0,27, p>0,05), aptputy (¥2=2,02,
p>0,05), nepukapaury (¥2=2,57, p>0,05), uu mnespury (¥2=1,50, p>0,05).
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Tabnus 2. BruimB HassBHOCTI KpUTEPiiB AMEPHKAHCHKOTO KOJIEKY PEBMATOJIOTI] Y XBOPUX
Ha CHCTCMHHUIA YepBOHUI BOBYAK Ha iX BxkuBaHHsA (N;%; ¥2; P)

Ne YuHHUK XBOpi Ha XBOpi Ha XBopi Ha CUB, | Pesynbratn
3a/n CUB CUB, mo 1110 JKHBI JIOT-paHK
(BcbOTO) TTOMEPJIH TecTy
H. Manrena -
JI. Kokca
n n % n % 2 p
€ 162 16 9,88 146 90,12
1 CHMIITOM «METENHKa Herae 130 13 0.85 119 90.15 0,40 0,53
. € 26 0 0,00 26 100,00
2 Jlackoinii BrCHN Hewac | 268 | 29 | 1082 | 239 | so1g | > | 008
C € 102 12 | 1176 90 88,24
3 doTtoceHcHOTI3aITis Henae 192 17 8.85 175 9115 1,54 0,21
4 Bupasku cim130B0i 000510HKH € 64 6 9,38 58 90,63 027 | 061
POTOBOI TOPOKHUHH Hemae 226 23 | 10,18 203 89,82 ' '
(S 64 3 4,69 61 95,31
> ApprT Hewac | 230 | 26 | 11,30 | 204 | ss70 | 292 | 016
€ 51 9 17,65 42 82,35
6 Cepo3uT (IepuKapauT) Herae 243 20 8.03 53 9177 2,57 0,11
€ 39 2 5,13 37 94,87
! Ceposur (mrespuT) Hewac | 255 | 27 | 1050 | 228 | 8041 | 10 | 022
8 YpaxeHHS HUPOK c 142 22 15,49 120 84,51 700 001
(npoteinypist) Hemae 152 7 4,61 145 | 95,39 ’ ’
9 YpakeHHsS HUPOK c 32 6 18,75 26 81,25 713 001
(uumiHapypis) Hemae 262 23 8,78 239 91,22 ' '
YpaxkeHHS HEpBOBOI CHCTEMH € 2 2 | 100,00 0 0,00
10 (cyzomn) Hemac | 292 | 27| 925 | 265 9075 | 'O17 | 0.00
11 YpakeHHsT HEpBOBOI CHCTEMHU c 20 3 15,00 17 85,00 026 061
(ticux03) Hemae 274 26 9,49 248 90,51 ' '
FeMaTonqrqui TMOPYIICHHS € 7 1 14,29 6 85.71
12 (reMoiTHYHA aHEMis 3 0,34 0,56
peTI/IKyJ'IOI_II/ITOSOM) Hemae 287 28 9,76 259 90,24
13 I'emaTomnoriudi mopymeHHs € 45 7 15,56 38 84,44 137 | 024
(TpOMOOITUTONICHIS) Hemae 249 22 8,84 227 91,16 ' '
14 I'eMaTOJIOTIYHI MOPYIIICHHS c 122 13 10,66 109 89,34 113 027
(JerikomeHis Hemae 172 16 9,30 156 90,70 ' '
I'emaTomnoriudi mopymeHHs € 19 5 26,32 14 73,68
15 (nimponenis) Hemac | 275 | 24| 873 | 251 | o127 | ‘116 | 0.00
IMyHOIOriIYHI TOPYILIEHHS
(anTHTiNA 1O IBOXCHIPATBHOT € 241 25 10,37 216 89,63
16 JI€30KCUPUOOHYKIIEI-HOBOT L1 0,28
Hemae 22 1 4,55 21 95,45
KHCJIOTH)
IMyHOTNOTIYHI TOpyIICHHAS € 37 5 13,51 32 86,49
17 .(aHTI/I(bOC(l)OJ'!ll'IIHHl Hemae 88 3 3.41 85 96,59 3,11 0,08
iMyHOTI06YTiHE M)
ImyHOTOT1YHI TOPYIICHHS! c 35 5 14,29 30 85,71
18 (anTrdochomimiaHi 3,18 | 0,08
iMmyHOrIOGYTiHM JIKi) Hemae 100 3 3,00 97 97,00
19 ImMyHOIIOTIUHI IOpYIICHHS € 2 1 50,00 1 50,00 10,68 0.00
(BOBUAKOBHI aHTUKOArYJISIHT) | Hemae 49 2 4,08 47 95,92 !
. . € 214 15 7,01 199 92,99
20 AHTUHYKJICapHi aHTHUTINA Homae 29 20 | 100,00 5 86.21 1,11 0,29

Bonnouac BusiBneno, mo xBopi Ha CUB, y skuxX AiarHOCTOBaHO MPOTEIHYpPilO, MOMHPAIOTH
JOCTOBIpHO YacTille, HK XBOPI, y AKUX Takoro BiaxuineHHs Hemae (32=7,00, p<0,05). YpaxkeHHS HUPOK Y
BUIIIsI IpoTeinypii Oyno y 142 xBopux Ha CUB, 3-momix sikux sxuumu Jioci € 120 (84,51 %), a momepiu
—22 (15,49 %). Y 152 xBopux npoTeiHypii He BUsBIEHO. 3-IOMIX HUX, 145 xBopux goci € xuBumu (95,39
%), a cemepo — momepno (4,61 %). Takox, HagBHICTH HWIIHAPYpii y xBopux Ha CUB goctoBipHO
MABHIYE PU3HK ix cMepTti (¥2=7,13, p<0,05). Huriaapypito BussieHo y 32 xBopux Ha CUB, 3 skux Ha
e MOMEHT XUBUMH 3anumiiocs 26 (81,25 %), a momepno — mrecrepo (18,75 %). I3 262 xBopux Ha
CUB, y sxux miiHapypii He OyI1o, 10 ckoroaHi skuBumu € 239 (91,22 %), a nomepiu — 23 (8,78 %).
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Hamu migTBepmkeHo BIUIMB ypasKeHHsI HEPBOBOI CUCTEMH (CY/IOMH) Ha PU3MK CMEPTI XBOPHX Ha
CUB (¥2=70,17, p<0,05). YpaxxeHHS HEpPBOBOI CHCTEMH, a camMe CYAOMH 3a(hiKCOBAHO y JTBOX TAIIEHTIB 3
CYB. O60€ nmx xBopux 110 11poro MomeHTy romepiu (100,00 %). YV 292 xsopux Ha CUB cynom He Oyrio.
3-moMixx HUX 265 € noci xxuBumi (90,75 %), a 27 — momepio (9,25 %). Take ypakeHHsI HEPBOBOI CUCTEMHU
SIK TICHX03 He BIUIMBA€E Ha 3pOCTaHH: pu3nKy XxBopoMy Ha CUB momept (32=0,26, p>0,05).

3-moMi>k TeMaTOJOTIYHMX TOPYIIeHb HiI TEMOJITHYHA aHEMis 3 PpEeTHUKYJIOIHUTO30M, Hi
TPOMOOLIUTOIIEHIs], UM JICHKOMEHisl )KOJAHUM YHMHOM HE BIUIMBAIOTh Ha CMEpTHicTh xBopux Ha CUB
(x2=0,34, p>0,05; ¥2=1,37, p>0,05; x2=1,13, p>0,05, BiamosinHo). HasBHicTs y xBopux Ha CUB
nmimM(oreHil0o IOoCTOBIpHO 30imbImye pusnmk ix cmepti (¥2=11,16, p<0,05). Lle remaromnoriune
nopymeHHs: BusiBieHo y 19 xsopux a CUB, 3-momix skux 14 goci xwusi (73,68 %), a m’arepo -
nomepo (26,32 %). Cepen 275 XBopHX, y SKHX JiMOINEHIIO HE BUABIEHO, 251 xBopuii xusuid (91,27
%), 24 — iomepio (8,73 %).

3-1moMi>k IMyHOJIOTIYHHX MOPYIIIEHb BIUIMBY Ha CMEPTh XBOPHX HE Majo HAsBHICTh aHTHTLI IO
JIBOXcrmipanbHOI  ne3okcupubonykineinoBoi  kucinotu  (x2=1,11, p>0,05), anTrdochomimgHNX
imyHornooyninis M (¥2=3,11, p>0,05) ta Ixi (x2=3,18, p>0,05), antunykneapaux antutin (y2=1,11,
p>0,05), a HasBHICTHP BOBYAKOBOTO aHTHUKOATYJISHTY 30UTBIIyBasio pu3uK xBoporo Ha CUB momeptn
(x2=10,68, p<0,05). Cepen nBox xBopux Ha CUB, y SIKMX BUSIBICHO BOBYAKOBUN aHTHUKOATYJISIHT, OAWH
sayumuees xuui (50,00 %), a apyruit — momep (50,00 %). Cepen 49 XBOpHX, y SKHUX BKa3aHOTO
IMYHOJIOTYHOTO ITOPYILEHHS HE BUABIEHO, 47 noci xusi (95,92 %), a nBoe — nomepno (4,08 %).

OTXxe, ME MaEMO TIPaBO CTBEPKYBATH, [0 PU3HUK IMOMEpPTH xBopomy Ha CUB 30imburyerbes
32 YMOB HAasBHOCTI y HBOTO CYZOM, JiM(QOIEHII0, BOBYAKOBOIO AHTHKOATYISHTY i MPOTEiH- Ta
MWTHIPYPIi,. A Taki KpUTEpil K CUMIITOM «METEIHKa», TUCKOITHI BUCHITaHHS, (DOoTOCEHCHOITi3aIis,
BHpA3KW Ha CIHM30Biil OOOJOHIII POTOBOI MOPOKHUHU, apTPHT, MIEPUKAPIUT, IIEBPUT, TICHX03, ACAKi
reMaToJIOTiuHI (TeMOJIITUYHA aHeMis 3 PETHUKYJOIHMTO30M, TPOMOOLMTONEHIiS, JEHKOIEHid) Ta
IMyHOJIOT14HI  (HAsBHICTh AHTHTLI A0 JBOXCHIpalbHOI JE30KCHPUOOHYKIIETHOBOI KHCIOTH Ta
aatudochomimiaHi iMmyHormoOyainn M Tta JIki, aHTHHYKJIEapHI aHTHTINA) MOPYIICHHS HE MAloTh
BIUIMBY Ha BIDKHMBaHHA XxBopux Ha CYB.

Pe3ysbpraT BUBYCHHS BIUIMBY HAsBHOCTI MaTOTeHETHYHO acoliiiioBannx 3 CUB ypaxkens [2,
3] Ha BIKMBaHHS XBOPHX, L0 € Mpenim KpOKOM IbOTO eTaIy JOCIi[KeHHsI, HaBeJeHO y Tabuuii 3

Tabmuns 3. BroinuB HasBHOCTI TATOTEHETHYHO AacCOIIMOBAHUX 13 CHCTEMHUM YEepPBOHHM
BOBYAKOM ypaK€Hb Ha BIWKHBaHHS XBopHX (N ;%; ¥2; P)

XBopi Ha XBopi Ha XBopi na CUB PesynbTari
No YHHHIK CYB CYB, 1o BOpt Ha & 4B, “ﬁr'&aHK reety
3a/m (BcborO) HOMEPJIH IO JKHB1 .)l E}(I)Tg;a )
n n % n % X2 p
1 2 3 4 5 6 7 8 9 10

AcenTHyHHN HEKPO3 € 20 6 30,00 14 70,00

1 KicTOK Femac | 274 | 23 | 839 | 251 | o161 | /8 | 0.00
. . . c 49 10 20,41 39 79,59

2 XpoHiuHuii Kapiec Herae 33 15 6.44 18 93.56 7,97 0,01
. . . c 44 7 15,91 37 84,09

3 XpOHIYHU MEePiOTOHTUT Henae 38 18 756 220 92.44 2,63 0,11
Aptpainsrii c 281 28 9,96 253 90,04

4 Hemac | 13 1 | 769 | 12 | 9231 | 903 | 088
. € 104 7 6,73 97 93,27

5 Miastprii Fewae | 190 | 22 | 11,58 | 168 | 8842 | -°8 | 021
. c 136 7 5,15 129 94,85

Ocreonenia Hemac | 77 8 | 1039 | 69 | 8961 | >0 | 007

Ocreonopos c 44 4 9,09 40 90,91 0,18 0,67
o . . € 8 1 12,50 7 87,50

I'eMopariiHui BacKyJIiT Herac 86 8 9.79 558 90.21 0,05 0,82
. c 9 1 11,11 8 88,89

9 Kaninapur Femac | 285 | 28 | 9.82 | 257 | 9048 | O1° | 070
o c 177 10 5,65 167 94,35

10 | Cungpom A.T. M. Peitno Herac 117 19 16.24 98 83.76 8,82 0,00
c 46 0 0,00 46 100,00

11 ATepockiiepos Henac >7 5 741 o5 92.59 0,78 0,38
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[IpomoBxeHHs TadbuuIi 3

1 2 3 4 5 6 7 8 9 10
12 | Awriomaria cimkipn  rC e —eah—joe—res | 030 | 058
13 PetukynspHe niBeno Hef/[ae 27177 18 182,,7969 16978 gzgi 0,24 0,62
14 Tpombos sen Henac | o5 |26 | 556 | 245 | o0ad | 0% | 098
15 Mioxapaur Mo | 198 |11 | 556 | 187 oraa ] 1036 | 000
16 Cumnromartiisa € 99 13 13,13 86 86,87 064 043
apTepianbHa rineprensis | Hemae 195 16 8,21 179 91,79 ' '
17 | Jlerenena rinepremsin (o> L AL SRR 120 | 027
18 ImeMifn{a XBOpoGa ceplist: € 4 0 0,00 4 100,00 097 032
cTabilbHA CTCHOKAP s Hemae 170 11 6,47 159 93,53 ' !
19 Huesmonit e[ 791 1o | 634 [ 715 o316 ] 575 | 002
20 [TnesmodiGpos Hoge | 26|24 gég 235 gggg 046 | 050
| oo [ ST s OS2 00 | om
22 ABTOIMYHHHI TEHATUT Hef/lae 22668 281 37(?,8747 2];187 ggﬁg 5,93 0,02
23 Crearorenatur Hefqae 24540 254 19%6306 23296 8(8):23 0,07 0,79
24 XpoHIYHUH TAHKPEATUT Heiae 25368 227 131’15374 25141 gg:gg 2,19 0,14
25 ABTOIMYHHHI TUPOITUT € 30 L 3,33 29 96,67 2,40 0,12
Hemae 260 28 10,77 | 232 | 89,23
26 Omcupini e[ 158 [ 111 56 |17 oa1s ] 12 | 077
27 OpraHi:::fpﬁﬁmwﬁ Home | 27 T2 191,’7756 250 885;‘ 001 | 091
28 | aon | Tewac 365 | 36 961 |23 [ sote | 002 | 088
29 Hedabris Home |25 T35 106?602 21 18%0,5080 3,28 | 007
30 | Berero-cynmHHA TUCTOHISA Hefdae 238 209 106?007 229 18%%030 0,47 0,49
31 CHHAPOM «CYXOTO OKa» Hefaae 18993 ﬁ 172”2356 17789 g;:% 1,57 0,21
32 Yeer e | 779 | 34 | 6e0 | 795 | o140 ] 206 | 015
33 Karapaira Home | 256 120 18(?,4877 716 g?ég 011 | 074
34 XpOHIYHUI KOH FOKTHBIT Hef/lae 2§7 205 gzgg 222 1900(?5070 0,97 0,33
3 ypamﬂzsgpowo Hovmae 252 106?108 2% 18%0,53020 072 | 040
36 Traykoma Hemc |77 125 [ 98 [7er [ ooar | %67 | 041
37 Anewiz Hef/lae 12; ﬁ 18%5136 igg g?:g;‘r 1,904 | 0,17
38 [Mopymienss oBapianbHO- € 27 3 11,11 24 88,89 002 090
MEHCTpyaJlbHOTO 1KY | Hemae 187 17 9,09 170 90,91 ' '
39 Habyra qucinigemis Heiae 26272 271 190,’365 26001 gg:gi 0,32 0,57
40 XpOHIYHUHN TOH3WIIT Heiae igg ig g:gg ﬂg g?:é? 0,18 0,68
i Anorertis Honzc | 214 75 | Tipg i85 dagr ] 21 | 015
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OTpumaHi HaMH pe3ylbTaTH BKa3ylOThb Ha Te, IO JIMIIE HAsBHICTH ACENTUYHOTO HEKPO3Y
KICTKH Ta XpOHIYHOTO Kapiecy TOCTOBIPHO MiABHIy€e pU3HK cMepTi xBopux Ha CUB (32=8,78, p<0,05;
¥2=7,97, p<0,05, Bimnosimuno). Ha meii moment xwuBumu € 14 xBopux (70,00 %) 3 CUB Ta
aCeNTUYHUM HEKpo3oM Kictku 3 20, mo manu Take ypaxkeHHs. Llicte maumientiB 3 CUB Ta
acenTnaHUM HekposzoM Kictku momepnu (30,00 %). Cepen 274 xBopux Ha CUB 6e3 mporo ypakeHHs
xuBumu € 251 (91,61 %), momepiu — 23 (8,39 %). Cepen 49 xBopux na CUB, mo Takox Majiu
JIarHOCTOBAaHO XPOHIYHUII Kapiec, choroaHi € xuumu 39 (79,59 %), nomepno — necsats (20,41 %).
218 xBopux 3 CUB 6e3 xpoHiuHOro Kapiecy € >xuBumu (93,56 %), 15 — nomepio (6,44 %) 3-momix
233 xBopux. [HII MaToreHeTHYHO acoIiifoBaH! ypakeHHS KiCTKOBO-M S30BOI CHCTEMHU HE BILTHBAIIH
Ha BKuBaHHA XxBopux Ha CUB: xponiunuii mepiomoHTuT (}2=2,63, p>0,05), aprpansrii (}2=0,03,
p>0,05), miansrii (x2=1,58, p>0,05), ocreomnewnis (}2=3,40, p>0,05) ta ocreomnopos (¥2=0,18, p>0,05).

3rimHo oTpuMaHoi Hamu iHQOpMarii, )KOJHE 3 YpakeHb CyHH HE 301IbIIIye PU3UKY CMEpTi
xBopux Ha CUB: remopariitamii Backymit (¥2=0,05, p>0,05), kamimspur (y2=0,15, p>0,05), cuaapom
A.T. M. Peiino (32=8,82, p>0,05), arepockiepo3 (x2=0,78, p>0,05), aurionaris citkieku (}2=0,30,
p>0,05), peruxynsapue niseno (x2=0,24, p>0,05) Ta Tpom603 BeH (¥2=0,00, p>0,05).

3-momixk maroreHeTHYHO acomiiioBaHuXx 3 CUB ypaxeHp cHCTeMH KpOBOOOITY TLIBKH
HAsBHICTh MIOKapUTY JOCTOBIPHO BIUIMBAJIO HAa CMEPTHICTh XBopuX (¥2=10,36, p<0,05). Cepen 96
xBopux 3 CUB ta miokapauTom 10 choroaHi xusumu € 78 (81,25 %), a momepiu — 18 (18,75 %). A
cepen 198 xBopux Ha CUB 6e3 miokapauTy Ha el MOMeHT xuBuMH X 187 (94,44 %), a momepnu —
onuHAIIATh (5,56 %). IHII ypaxkeHHs cucTeMu KpOBOOOIrY HE BIUIMBAJIM Ha BI)KMBAHHSA XBOPUX Ha
CYB: cumnTomaTnyHa aptepiaibHa rineprensisa (y2=0,64, p>0,05), nerenesa rineprensis (x2=1,20,
p>0,05) Ta crabimpHa creHOKapis (¥2=0,97, p>0,05).

Cepen TAaTOreHETHYHO AacOLIHOBaHMX YpaKeHb IUXAJIbHOI CHCTEMH TIUTBKHA ITHEBMOHIT
JIOCTOBIPHO CHPHSB 3pOCTaHHIO cMepTHOCTI XxBopux Ha CUB (32=5,75, p<0,05). 3 57 xBopux nHa CUB
Ta THEBMOHIT *uBUMH € 46 (80,70 %), a momepnu — onuHanuaTh (19,30 %). A 3 234 xBopux nHa CUB
6e3 mHeBMOHiTY noci xuBi 218 (93,16 %), momepnu — 16 (6,84 %). Hi mHeBMOdiOpo3, Hi
MTHEBMOCKJIEPO3 HE BIIMBAIOTh HA 3POCTaHHS CMepTHOCTI XxBopux Ha CUB (¥2=0,46, p>0,05; ¥2=0,97,
p>0,05 BinMmoBiTHO).

Cepen maroreHetuuHo acouiioBanux i3 CYUB ypaxeHb opraHiB TpaBiIeHHS JHUILIE
ABTOIMYHHHUM TeNaTUT CHPUSB 3POCTaHHIO CMepTHOCTI XBopux (¥2=5,93, p<0,05). 3-momix 26
XBOpHUX, SIKI MalM i€ ypaKCHHS OpraHiB TpaBiieHHs Ha 1ed MoMeHT kuBuMu € 18 (69,23 %), a
nomepin — BocbMepo (30,77 %). A 3 268 xBopux Ha CUB 6e3 aBToiMyHHOro rematuty 247 »uBi
(92,16 %), a 21 — nomep (7,84 %). Crearorenatut Ta XpOHIYHHI MAHKPEATHT HE MAIOTh 3B’S3KY 3i
3pocTaHHsAM cMepTHOCTI xBopux Ha CUB (32=0,07, p>0,05; ¥2=2,19 p>0,05 BianosinHo).

[amn nmaroreneTnyHo acoriviopani 13 CUB ypakeHHs IHIIMX OpraHiB HE MaJld 3B’S3KYy 13
cMepTHicTIO xBopux Ha CUB, a came: aBroiMmynHuid Tupoimut (}2=2,40, p>0,05), oxupinns (y2=1,20,
p>0,05), opraniuanit Mmo3koBuii curapoMm (}2=0,01, p>0,05), auctmpkymnsatopHa eHedanonarist (x2=0,02,
p>0,05), uedansris (x2=3,28, p>0,05), Berero-cynunna auctois (}2=0,47, p>0,05), cuHIPOM «CYyXOro
oka» (x2=1,57, p>0,05), yBeir (¥2=2,06, p>0,05), katapakra (¥2=0,11, p>0,05), XpoHiYHNI KOH FOKTHBIT
(x2=0,97, p>0,05), ypaxxenns 3opoBoro Hepsa (¥2=0,72, p>0,05), rmaykoma (x2=0,67, p>0,05), anemis
(x2=1,90, p>0,05), mnopyuieHHs oOBapialbHO-MeHCTpyanbHOro Imkiay (¥2=0,02, p>0,05), HaOyta
mucrimigemis (2=0,32, p>0,05), xponiunanii Tor3uiit (x2=0,18, p>0,05) Ta anoneris (¥2=2,11, p>0,05).

BukoHnaBmm mpemiil Kpox nepuioeo emany INOCTIIDKEHHS, MOXXEMO CTBEP/DKYBATH, LIO Y
xBopux Ha CUB pusuk cmepTi 30UIBIIYIOTH HAsBHICTH MIOKapIUTY, MHEBMOHITY, aBTOIMYHHOTO
reraTuTy, acenTUYHOr0 HEKPO3y KICTOK Ta XPOHIYHOro Kapiecy. [HIN MaTOreHeTHYHOo acoliidoBaHi 3
CUB ypaxenHs (reMopariiHuii BacKymiT, Kamimapurt, cuaiapom A. I'. M. Peitno, arepockiepos,
aHriomaTisl CITKIBKM, PETHKYJSIpHE JIiBEAO, TPOMOO3 BEH, CHMITOMAaTHYHA apTepiaibHa TilepTeH3is,
JiereHeBa TilepTeH3is, cTadiibHa CTEHOKapis, MHeBMO(}iOpo3, MHEBMOCKIIEPO3, CTEaTOTelaTHT,
XPOHIYHMH TMAHKPEATHT, XPOHIYHUI NEPiOJOHTHT, apTpaibrii, Miajibrii, OCTEONEHis, OCTEONOpO3,
MOPYIIEHHS OBapialbHO-MEHCTPYAJILHOTO LIUKITY, OpPraHiYHUH MO3KOBHI CHHAPOM, IUCIHHUPKYJISTOPHA
eHnedaonaris, edanbris, BEreTo-CyIMHHA JUCTOHISA, aHEMis, aBTOIMyHHUH THPOIIUT, OXKHPIHHA,
XPOHIYHUN TOH3WIIT, HAOyTa AWMCIIMIIEMis, CHHIPOM «CyXOTO OKa», YBEIT, KaTapakTa, XPOHITHHMA
KOH IOKTHUBIT, ypa)K€HHsI 30pOBOT0 HEPBA, TIayKOMa, ajolelis) Ha PU3UK CMEPTi He BIUIMBAIOTh.

Otxe, pu3uK MOMEpTH € Bumie xBopuM Ha 3 CUB dosoBikam, mMomommmmM 42,5 poKiB i3
MPOTEiH- Ta MWIIHAPYPI€l0, CyAoMaMH, JiM(OIIEHIEI0 Ta BOBYAKOBUM aHTHKOATYJISTHTOM, a TaKOX i3
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HASBHICTIO MIOKAapAHWTY, MHEBMOHITY, aBTOIMyHHOTO TEMAaTHTy, aCENTHYHOTO HEKPO3y KICTOK Ta
XPOHIYHOTO Kapiecy.

Hacrtymaum, dpyeum emanom 1pOTO AOCHTIKEHHS € BHOKPEMIICHHS KOHCTENAIIi YHHHUKIB,
AKi 0 HalOIIbII BArOMO BIUTMBAIM Ha PU3HK MOMEPTH XBopoMy Ha CUB.

[nsxoM HU3KH 00paxyHKIiB MU BUSBIIIH, III0 HAWOLIBIT BarOMO Ha PU3UK CMEPTI XBOPOTO Ha
CUB BmmBae 4onoBida CTaTh, Maca — Outble HiX 92,5 Kr Ta HasSBHICTh y XBOPOTO aBTOIMYHHOTO
renatuty (auB. puc. 1). 3-momix 222 XBOpHX, SAKi [IUX O3HAK HE MaJIH, HA IIEH MOMEHT >KMUBUMH € 212
(95,50 %), a momepau — aecars (4,50 %). Cepen 72 xBopuX, siki Maau 6 xo4ya 6 OJHY TaKy O3HaKY,
xuBumH € 53 (73,61 %), a momepiu — 19 (26,39 %).
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| Yacrtka xgopux Ha CUB. mo He nomepiu |

a 10 20 30 40 50
KinpkicTh poKiB BiJ MoYaTKy XBOPOOHU 10 CHOTO/IHI, POKH
- BIJICYTHICTb O3HAK , - HasIBHICTh X04a O OIHOT 3 YOTHPHOX O3HAK

Puc. 1. Kpusa suscusanus xeopux na C4B

OTmxe, puzuk cmepTi xBoporo Ha CUB Haii0inble 30UTbIIYIOTh YOJIOBiYa CTaTh, Maca Tijia
Oinpmie 92,5 Kr Ta HassBHICTh aBTOIMYHHOT'O TEIATHUTY .

BucHoBku. UnHHMKaMH, 1110 301IBIIYIOTE CMEpPTHICTH XBopux Ha CUB, € donoBiua crartk, Bik
(Mmomommmri 3a 42,5 pokiB), mNpoTEiH- Ta UWIHAPYpisA, CyIOMH, JiM(OIEHis, BOBYAKOBHIA
AHTHKOAryJISTHT, TAaKOK HAsBHICTh MIOKapJIUTy, MHEBMOHITY, aBTOIMYHHOT'O T'€laTHTY, acelTHYHOIO
HEKPO3y KICTOK Ta XPOHIYHOTO Kapiecy, MpoTe HAHOUIBII BarOMUM € TIOEAHAHHS YOJIOBIYOi CTaTi,
301IbIIeHOT MacH Tisla MoHa, 92,5 KT Ta aBTOIMyHHOTO TEMaTHTY.
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opioids and correction of these changes with the drug pentoxifylline on early
and psdn terms of opioid effect. The above will further provide the
opportunity to establish the most optimal timeframe for which a
characteristic set of pathological manifestations elementary phenomena
ungeneralised in the layers of the retina that can best be coregular influence.

Citation: Paltov E. V., Fik V. B., Podoliuk M. V., Krynytskyi R. P., Soguiko Yu. R., Kryvko J. J. (2020)
Morphological Characteristics of Pathomorphological Manifestations in the Retinal Layers with Six-Week Use
of an Opioid Analgesic with a Parallel Four-Week Correction with Pentoxifylline in the Experiment.
International Academy Journal Web of Scholar. 6(48). doi: 10.31435/rsglobal_wos/30062020/7128

Copyright: © 2020 PaltovE.V. FikV.B., Podoliuk M.V., Krynytskyi R.P., Soguiko Yu.R.,
Kryvko J. J. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or
licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply with these terms.

RS Global 6(48), June 2020 25



International Academy Journal Web of Scholar ISSN 2518-167X

PesynbraTtu crari BiAMOBIZAOThH IUIaHY HAYKOBUX JOCHTIKEHb JIbBIBCHKOTO HAIliOHAJIBLHOTO
MEIANYHOTO YHiBepcuTeTy iMeHi Jlanmia ["'adumpKoro i € 9acTHHOI0 HAyKOBO-IOCIITHOI TEMH Kadeapu
HOpMaJbHOI aHaTtoMii «MophopyHKITIOHAIBHI OCOONMBOCTI OpraHiB y Ipe- Ta IOCTHATaIHLHOMY
nepiolax OHTOT€HE3y, MPU BIUIMBI OMIOiNiB, Xap4OBUX H00ABOK, PEKOHCTPYKTHBHHUX OIEpallisiX Ta
OKHPiHHI» 3 TepMiHoM BukoHaHHS 2020-2024 pp., HoMmep nepskpeectpanii 0120U002129.

Beryn. 3a gaEuMu BITYM3HAHOT CTATUCTHKH 1 HaJaml JIMIIAETHCS AKTyadbHUM MUTaHHS
KOHTPOJIBOBAHOTO 00Iry TCHUXOTPOIIHUX, CHJIBHOMAIIOYMX Ta OMIOIAHMX MpenapaTiB Ta MPEKypcopiB
MeanyHoro mpusHaueHHs [1, 2]. [laHi CTaTHCTHKHM CBif4aTh, IO € BEJIWKa PO3ODKHICTE Mik
odiiitHIMH TaHUMH B TIOPIBHSIHHI 3 00°€MOM iCHYI04YOi MpOOIeMH HEMEAWMIHOTO OE3KOHTPOIBEHOTO
BKMBAHHS CHJIbHOMIIOYHMX MPEMapaTiB K MEIHYHOTO TaK 1 KyCTapHOTo BUpoOHHIITBA [3, 4].

30KpeMa y HayKOBUX (DaxOBHX BUAAHHSX BHCBITJIIOIOTHCS JIaHi OO MATOJOTIi CTPYKTYp OpraHy
30py, IO CTOCYETHCS Paiily’KHO — POTIBKOBOIO KyTa Ta eJieMeHTaM CyanHHOI 000510HKH [5 — 10].

Joci 3anumaeTbes BIKPUTAM PsAN MMHTaHb, MO0 CTOCYIOTHCS MPOSBIB OMIOIAHOT aHTio- Ta
HEHPOPETUHOMATIT MPH KOPEKIlii eKCIePUMEHTAJIbHUX OIIOIAHUX BIUIMBIB. 30KpeMa JOKIHILI
HE3’sICOBAaHWM € MUTAHHS TUIABHOCTI HAPOCTAHHS 1 TIAMOMHU aHTi0- Ta HEHPOPETHHOMATIH Ta MPOSIBH Y
mapax CIiTKIBKH Ha paHHIX TepMiHaX TpH OJHOYACHOMY BIUIMBI OINIOiAy Ta MpoBeneHi
MEIMKaMEHTO3HOT KOPEKIIii B IPOJIOBK OCTaHHIX YOTHPHOX THXKHIB.

BpaxoByloun BuIe3a3HaucHe, BBAKAEMO, 1[0 JAHE JOCTIIKCHHS € aKTyaJlbHUM SIK 3 TOYKU
30py eKCIIEPUMEHTAIbHOT MOPQOJIOTii, TaK i 3 TOUKH 30py MPAKTUIHOI O TAITEMOIIOTI].

Marepiaau Ta MeToAM AOCTiMKeHHs. MaTepianoM JOCHIHKEHHS CIyTyBajJu CTaTeBO 3pii,
mypu-camii ninii “Wistar”, B xinekocti 15-tu TBapuH, macoro 190 r, BikoM 4,5 micsuis. TBapuHam
MIPOBOAWIIN 1H €Ki Tpenapary HanOy(iH oM sI30BO, MOJAeHHO | pa3 Ha 00y B OJHOMY MPOMIKKY
ygacy (10-11 romuna panky) BupomoBx 42 ni6. IlouaTkoBa mo3a HanOy(]iHy BIPOIOBK MEPIINX 2-X
TkHIB ctanosmna 0,212 mr/kr, Hactymaux 2-x (II — IV tmxas ) — 0,225 mr/kr, a B npogosx (IV — VI
TikHsI) — 0,252 mr/kr. TakuM 4MHOM, CTBOPIOBAJIM YMOBH XPOHIYHOTO OMioigHoro BruuBy [11]. 3 14-
o1 o 42-ty 100y mapaiensHo 3 HanOy(hiHOM MPOBOIUIN iH €KIIT TeHTOKCH(TiHY, MoAeHHO | pa3 Ha
100y B omHOMy mpoMikky wacy (10-11 roamna panky) Bopomosx 28 mi6. Jlo3a meHTOKCH]iNiHY
cranoBmwina 2,857 mr/kr. Hampukiami 6-ro  TwkKHS 3a0Wpand  Marepian st IPOBEICHHS
MIKpPOCKOITIYHOT'O JTOCII/[KEHHS CiTKiBKH.

TBapunu nopineHi Ha 3 rpynu. 1-a rpyma TBapwH oTpuMyBana HanOy(diH npotsrom 42 mid
JIOM’5I3¢BO B OJHOMY MNpoMikky 4vacy (10-11 rommHa paHKy) 3 HAacTyIHHUM 3a00pOM Marepiaiy
JOCHI/DKEeHHS (KiHelb 6 THKHSI €KCIIEpUMEHTAJILHOTO OMiOiHOTO BIUIMBY); 2-a Ipyla KOHTPOJIbHA,
sKa npotsroM 42 ni6 otpuMyBaina iH’ekmii (i310J0TIYHOTO PO3YHHY JIOM S3€BO B OJHOMY ITPOMIXKY
yacy (10—11 roguna paHky) 3 HACTYIIHUM 3a00pOM MaTepiany AOChiKeHHs (KiHelb 6 TIKHS); 3-a
rpyna oTpuMyBana HanOypiH mnporsrom 42 qmi0 J0M’S3¢BO 3 MApaleNbHOI  KOPEKIIE
MEeHTOKCU(DUTIHOM BIPOJOBXK 28 mi0 OCTaHHI YOTHPH THXXHI 3 HACTYITHHM 3a00poM Matepiamy
JOCITiKeHHS (KiHeTb 6 THXHS eKCIIEPUMEHTAILHOTO YOTHPHOX THKHEBOTO BILIMBY IMIEHTOKCU(LTIHY 3
napajielbHUM IECTUTHKHEBUM OII0iJTHAM BILTUBOM).

VYci TBapuHM 3HAXOAWJIMCH B YMOBax BiBapilo i poOoTa, 10 CTOCyBajacsi MUTaHb yTPUMAHHS,
JOTJsIy, MapKyBaHHS Ta BCi IHINI MaHIOyJsOii OpoBOAMJIMCA 13 JOTPUMAHHSAM IIOJIOXKEHB
“€Bporeiicbkkoi KOHBEHIII TPO 3aXHCT XpeOETHWX TBApHH, SKI BUKOPHCTOBYIOTHCS  JUIS
eKCIIepUMEHTAIIbHUX Ta THINMX HaykoBHX Iuteir” [CtpaszOypr, 1985], “3aranbHuX €THYHUX MPHHIIMITIB
EKCIIepUMEHTIB Ha TBapHHax’, yxBajieHux [lepmmm Hamionansaum koHrpecom 3 6ioetuku [Kuis, 2001],
3akony Ykpaiam Ne 3447 — IV «IIpo 3axuCT TBapWH BiJl )KOPCTOKOTO TMOBO/DKEHHs». Komiciero 3
Oioetukyr JIBBIBCHKOIO HAIlIOHAIBHOTO MEAWYHOTO YHiBepcutery imeHi Jlanwnma I'anmiekoro
BCTaHOBJICHO, LI0 MPOBEICHI HAYKOBI JOCIIHKEHHS BiINOBiAIOTh €TMYHMM BHUMOTaM 3TiHO Hakaszy
MO3 Vkpainu Ne 231 Bix 01.11.2000 poxy (mpotokon Ne 10 Big 26.12. 201 1poky), (mpoTtokon Ne2 Big
20 mrotoro 2012 poky). Ilepen mpoBeneHHsIM 3a00py NPHKUTTEBOTO MaTepially TBAPHH MPUCHILISITH
BHYTPIIIHLOOYEPEBUHHMM BBEJICHHSIM TiONEHTAIy HATpito (3 po3paxyHKy 25 mr/lkr). Sk marepian as
MIiKPOCTPYKTYpPHOT'O JOCTI/DKEHHSI BUKOPUCTAJIM OYHI 0JyKa LIypiB OTPUMaHI METOJOM IOCMEpPTHOI
eHyKJIeallii 3 MoJabIINM BpaxyBaHHSIM 30€peKeHHS TONOrpa(iyHOro CIiBBiIHOIIEHHSI 00O0JIOHOK OKa.
BuroTtoBissii  TicTONOTIYHI 3pi3M TOBIIMHOIO S5—7 MKM. [icTONOriYHI TperapaTd TOTYBIH 3a
3araJbHOIPUIHATOI0 METOAMKOI0 3 BUKOPHCTaHHSIM OapBHHMKAa TeMaTOKCHIIIHY, €03MHY Ta a3aHy 3a
meromoM [aiimenraiina [12,13]. Mikpockomiuni mocmimkeHHs Ta (ororpadyBaHHs IperapariB
3MIACHIOBAJIH 3a J0oroMororo Mikpockona MBI — 1 1 nudposum doroamaparom Nicon D 3100.
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Pe3yabTaTu gocaigxeHHs.

Uepes miicTh THXKHIB €KCIIEPUMEHTY B IIYPiB, SIKUM BIPOJOBXK ABOX THKHIB BBOJWIIA OTIIOi],
a 3roZIoM BIPOJOBX YOTHUPHOX TIDKHIB MPOJOBXKYBAIH BBOAWTH OIOIN 3 MapaleIbHAM BBEICHHIM
neHTOKCH(DUTiHY, CcTpykTypa mirMeHTHoro emireqiro (I) mnopymrena. I{urommasma MirMEHTHHX
eMITENOINTIB By3bKa, HAOPA