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NEUROPSYCHOLOGICAL ASPECTS OF STRESS MANIFESTATION

CyuacHe XUTTs, Ha )Kajlb, HEe M030aBJIeHe CTPECOBUX cuTyawii. List crarTs mocnimxye, sk cTpec,
BIUIMBA€E Ha Pi3HI KOTHITHBHI (YHKIIi JIOIWHH, POOISIYM Hac Oinbin BpasnuBuMHU. [lam'sith, yBara,
MPUAHATTS pillieHb, TaTbMYyBaHHS, a0OCTpaKTHE MHCIICHHS - OChb JIMIIE JIEsIKi aCIeKTH MPOsIBY CTpPECY.
JocnipKeHHs TI0Ka3yoTh, 0 TPUBAIHN a00 MOBTOPHHUI CTpec MOXKE TOCIA0UTH IMYHITET, MOCHITIOI0YH
3amajibHi MpOIeCH Ta HaBiTh PYHHYIOUM HEHPOHM B TilIOKaMIli, BIAMOBiAanbHI 3a maM'saTh. J{o3piBaHHA
7000BOT KOPH FOJIOBHOT'O MO3KY , SIKE CYIIPOBOJIKYETHCS 301IIBIIEHHAM 00'€My Cipoi peYOBHHH Ta KiJIbKOCTI
CHHAIICIB, MOXe OyTH MOPYLIEHO MiJ BIUIMBOM CTPECY, IO MPU3BOAWUTH OO MOTIPIIEHHS KOTHITUBHHUX
(byHKITI.

OcTaHHI [OCHIKEHHS y Taly3i BIUIMBY CTPECOBUX CHTYallid Ha IICHXOJOTidHE 1 (i3muHe
3I0pOB’S BII3HAYAETHCS IIHUPOKUM CIIEKTPOM METOJOJIOTTYHHX MiAXOAIB Ta PI3HOMAHITHICTIO JUKEPETL.

CaronbChKi P. BUCBITITIOE BIDIMB CTpeCy Ha MPOIIECH ITOB’sA3aHi 13 MaM’ATI0, a TAKOX Ha MPOIECH
(hopMyBaHHS OKPEMHUX BIJUIUIIB TOJOBHOTO MO3Ky. Y mpani HakazaBu [I. Mu 0o3HaOMITIOEMOCH i3
HEMPOHHUM PO3BUTKOM 1 NPHUPOAHMMH IPOLECAMH IIOB’SI3aHMMH 13 LUM PO3BUTKOM. Takum YHHOM,
OCTaHH1 JOCIIIKEHHS Ta MyOJiKalii B raiy3i ICUXOJIOTii CTPeCy € BaXKJIMBUM BHECKOM Y Hallle PO3yMiHHS
Ii€i CKJIaIHOT MPOOIEMH Ta PO3BUTOK MPAKTUIHUX PEKOMEHIAIIH JUIS TIOOTaHHS HETaTUBHUX HACIIIKIB
cTpecy.

CoH, XUTTEBO BAXKJIMBUHU IS BIAHOBIICHHS CHEPTii Ta KOHCOJIJAIlil IMaM'saTi, CTae XEPTBOIO
crpecy. Hemocun Ta noripiieHHst HOro sIKOCTi poOJsiTh Hac OIbII BPa3IMBUMHM 10 HETaTHBHOT'O BIUIUBY
crpecy. JliTH, SIKi IEPEKUIIN CTPEC, PUIUKYIOTh BTPATUTH I Oiblle HEHPOHIB, HIX iX OJHOJIITKH, aJyKe
npupoaHe 00pi3aHHS HEUPOHIB Y MyOepTaTHOMY Billi MOKE TTOCHIIUTHCA.

XPpOHIYHHUN CTPEC MOKE MPU3BECTH A0 HEBPOTUYHHUX PEAKIIiH, ICHX0(]i310IOTIIHIX CUMITOMIB
Ta TICUXOCOMATHYHHX 3aXBOpIOBaHb. lle Mmimkpeciaroe BaKIHMBICTH peadimiTamii HEpBOBOI CHCTEMH Ta
HEHPOIICUXOJIOTIYHUX 1HTEPBEHIIIH.

Knrwouesi cnosa: crpecosi cutyauii, cTpec, maM’siTh, IHTEJIEKT, IOPYLLICHHS CHY.

Modern life, unfortunately, is not devoid of stressful situations. This article explores how stress
affects various cognitive functions, making us more vulnerable. Memory, attention, decision-making,
inhibition, and abstract thinking are just some aspects of the effects of stress. Studies show that prolonged
or repeated stress can weaken the immune system, increasing inflammation and even destroying neurons
in the hippocampus responsible for memory. Maturation of the frontal cortex, which is accompanied by an
increase in gray matter volume and the number of synapses, can be disrupted by stress, leading to cognitive
decline.

Recent research on the impact of stressful situations on psychological and physical health is
characterized by a wide range of methodological approaches and a variety of sources.

Sapolsky R. highlights the impact of stress on memory-related processes, as well as on the
formation of certain parts of the brain. In the work of D. Nakazawa, we get acquainted with neural
development and the natural processes associated with this development. Thus, the latest research and
publications in the field of stress psychology are an important contribution to our understanding of this
complex problem and the development of practical recommendations for overcoming the negative effects
of stress.
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Sleep is crucial for restoring energy and consolidating memory, but it also becomes a victim of
stress. Lack of sleep and deterioration in its quality make us more vulnerable to the negative effects of
stress. Children who have experienced stress risk losing even more neurons than their peers, as the natural
neuronal pruning at puberty can be intensified.

Chronic stress can lead to neurotic reactions, psychophysiological symptoms, and psychosomatic
illnesses. This emphasizes the importance of nervous system rehabilitation and neuropsychological
interventions.

Keywords: stressful situation, stress, memory, intelligence, sleep disorders.

Formulation of the problem. One of the key issues is understanding how stress factors affect
cognitive functions such as attention, memory, and sleep, which can lead to a variety of problems. It is
important to understand the impact of physiological and psychological stress factors on individuals.

Analysis of recent research and publications. Recent research on the impact of stressful
situations on psychological and physical health is characterized by a wide range of methodological
approaches and a variety of sources.

Sapolsky R. highlights the impact of stress on memory-related processes, as well as on the
formation of certain parts of the brain. In the work of D. Nakazawa, we get acquainted with neural
development and the natural processes associated with this development. Thus, the latest research and
publications in the field of stress psychology are an important contribution to our understanding of this
complex problem and the development of practical recommendations for overcoming the negative effects
of stress.

The purpose of the article is to explore how stress affects various aspects of human cognitive
functions and to point out the possible consequences of prolonged or repeated stress for our health. Also, to
emphasize the importance of nervous system rehabilitation and implementation of neuropsychological
measures. Through a review of current research, the article discusses the impact of stress on various aspects
such as memory, attention, decision-making, and others, as well as the possible consequences for physical
and mental health.

Outline of the main material.

Research on humans and animals has demonstrated that stress has a significant impact on
various physiological systems. Probably, these changes have evolved to support survival behaviors in the
face of threat, such as fight or flight. For the body to respond effectively, the physiological systems that are
necessary to overcome the threat are activated and those that are not of priority are suppressed. For example,
the body raises glucose levels to provide energy for physical activity in the face of a threat, but it may also
inhibit processes that promote growth and reproduction.

Although the body is adapted to short-term mobilization in response to stress without
significant consequences, prolonged or repeated activation of threat-response systems can lead to negative
physiological consequences for health in the long term.

Exposure to stressful experiences can weaken various immune functions. For example,
stressful life experiences, such as bereavement, job loss, and even exams, can reduce the levels of
circulating classes of immunological cells called lymphocytes; inhibit various lymphocyte functions, such
as the ability to proliferate when exposed to a foreign substance; and slow down integrated immune
responses, such as wound healing. A person's vegetative reactivity to stressors correlates with the degree
of exposure to acute laboratory stressors. Numerous evidences that autonomic nerve fibers innervate
(penetrate) immune organs and change the function of immune cells located there confirm the connection
between the vegetative nervous system and the immune system. In addition, some of the immunological
effects of stressors are explained by the powerful suppressive effect of cortisol on immune cells. Cortisol
can inhibit the production of certain cytokines (chemical mediators secreted by immune cells to regulate
the activity of other immune cells) and suppress various immune functions.

Exposure to stressors can also increase certain immune processes, such as those closely related
to inflammation. Inflammation is an organized response to pathogen exposure that creates local and
systemic changes that promote pathogen destruction (e.g., fever). However, chronic, inadequate
inflammation underlies many diseases, including some autoimmune diseases such as rheumatoid arthritis,
and may play a role in others such as cardiovascular disease. There is currently a great deal of interest in
the factors that contribute to inappropriate inflammation outside of the normal context of infection.
Exposure to certain psychological stressors can increase circulating levels of inflammatory cytokines,
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possibly because stressful experiences can reduce the sensitivity of immune cells to the inhibitory effects
of cortisol.

The activation, of physiological systems in response to a stressor is useful and adaptive in the
short term in certain situations. However, it can become unhelpful or even harmful if these systems are
activated repeatedly or for a long time, or if they are not turned off after the threat has passed. For example,
scientific evidence suggests that prolonged exposure to stressors or a state of distress, such as post-traumatic
stress disorder and chronic depression, can lead to a decrease in the volume of a part of the brain known as
the hippocampus, resulting in memory impairment. Chronic stress has also been found to increase
vulnerability to upper respiratory tract infections in people exposed to the virus. Scientists are also
investigating the impact of stress on other health indicators, but complete models describing all the
mechanisms from the central nervous system's response to the pathophysiological processes that regulate
the development of the disease have not yet been fully developed [5].

It is important to note that the process of forming and recovering memories can be disrupted by
prolonged or severe stress. According to experts in the field of learning and memory, this phenomenon is
known as the "inverted horseshoe". Moving from a calm state to a state of moderate temporary stress, which
is a form of stimulation, can improve memory. However, going into a state of high stress can lead to memory
impairment.

Research has also shown that stress can disrupt executive function, which includes processing and
structuring information, and affects judgment and decision-making. This function is located in the prefrontal
cortex of the brain.

First of all, hippocampal neurons stop working. Stress can disrupt long-term potentiation in the
hippocampus even without glucocorticoids. This is due to overactivation of the sympathetic nervous system.
The effect of glucocorticoids is the subject of most research in this area. High levels of glucocorticoids in
the blood, exceeding the normal range for mild to moderate stress and reaching levels seen in severe stress,
can inhibit long-term potentiation. This process helps to strengthen the connection between two neurons
and helps to memorize information. Glucocorticoids can disrupt this process. Similarly, high levels of
glucocorticoids can cause long-term depression, which can contribute to forgetting. The hippocampus
provides comprehension, not forgetting [1].

It is important for understanding the relationship between frontal cortex maturation and behavior
to investigate how this process affects cognitive function.

According to the scenario, delayed maturation of the frontal cortex implies that the number of
neurons, dendritic spines, and synapses in the frontal cortex increases with age, reaching the required
volumes somewhere between 20 and 30 years. However, in reality, it decreases.

It's related to the intelligent evolution of the mammalian brain. The embryo brain has many more
neurons than the adult brain. The reason for this phenomenon is unclear. During the embryonic period,
neurons compete to grow faster in the right direction, allowing the axon to reach the appropriate site and
form the largest number of synaptic connections with other neurons. It is important to take into account
those neurons that may lag in this process. Programmed cell loss occurs when certain genes are activated,
causing cells to shrivel and perish, and their organic remains are recycled. Neural Darwinism - competition
resulting from the overproduction of neurons allows for the development of efficient neural networks.

The frontal cortex of the adolescent brain goes through a similar process. During adolescence, the
volume of gray matter in the frontal cortex and the number of synapses increase. However, with age, the
thickness of the gray matter decreases due to the death of additional dendritic processes and synapses. The
frontal cortex consists of different areas, with the oldest part maturing first and the reasoning area not losing
its excess neurons until late adolescence. A classic research showed the importance of this delayed process.
The volume of gray matter in the frontal cortex of the brain was measured in children as they grew up, and
an 1Q test was administered at the same time. It turned out that there was a positive correlation between
slower maturation of the frontal cortex in adolescents and higher 1Q scores in mature young adults.

During puberty, there is a gradual improvement in working memory, decision-making flexibility,
task list formation, and inhibition efficiency during frontal regulation, which is crucial for switching from
one task to another. In general, improved performance is accompanied by an increase in frontal cortical
activity during task performance. The greater the activity, the more accurate the execution.

In addition, in adolescence, people are getting better at dealing with the problems associated with
understanding someone else's point of view. This refers to the abstract position of another person, not their
emotional state, and how the situation might look from their point of view. Improved perception of irony
by adolescents indicates improved abstract thinking [3].
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It is also appropriate to cite the results of other studies. At the age of 12-14, there is a natural
process of neuronal pruning. This process reduces the number of neurons and allows the brain to filter out
unnecessary information. The brain becomes highly specialized, and we gain experience and hone our
skills by focusing on what interests us, such as baseball, singing, or poetry.

Children who have experienced stress can suffer from neuronal loss, which can be exacerbated by
natural circumcision.

Dr. Dan Siegel, a pediatric neuropsychiatrist and professor at the University of California, Los
Angeles, explains that stress can damage neurons and nervous system pathways that connect different parts
of the brain. During adolescence, if the excess is removed, the integrated circuit between different parts of
the brain can fail, which can affect cognitive abilities. If there are not enough integrating fibers, adolescents
may experience mood swings and have difficulty with self-control.

To illustrate, let's hypothetically assume that nature has allocated 4000 neurons to children for
normal development. Let's take two five-year-old boys, Sam and Joe. Sam had a negative experience early
on, but Joe did not. Due to stress, Sam's nerve cells slowly destroyed, and by the time he was twelve, he had
only 1800 of the original 4000 neurons. Despite this, he is a normal boy and has not lost any function
because nature initially provides children with more cells than they need.

However, the transition age is approaching. The program requires a decrease in the number of
nerve cells. For example, suppose that Sam and Joe, like all children, hypothetically lose an additional 1,000
cells. Sam’'s brain, which developed under conditions of chronic stress, will be significantly different from
Joe's. Joe, who grew up without traumatic experiences, has 3,000 nerve cells left, which is enough to lead a
healthy and happy life. Unfortunately, poor Sam has only 800 nerve cells left, which is not enough for
healthy brain function.

"When the number of cells decreases during adolescence, the remaining cells may not be enough
to maintain a healthy balance. If the stressors are severe, the process of cell destruction can intensify, causing
most of the brain to partially lose its functionality," Siegel explains.

Perhaps the decrease in the number of neurons is the cause of the first signs of depression or
deviant behavior in high school students, and even in those who seemed completely healthy a year or two
ago [2].

We also concluded that it is necessary to consider the topic of sleep during stressful times. Due to
the war factor, constant nightly air alarms, and sometimes loud sounds of explosions, nighttime rest has also
become a focus of our attention.

Approximately 75% of insomnia cases are associated with significant stress. In addition, some
studies show that people who sleep poorly have elevated levels of sympathetic nervous system arousal or
glucocorticoids in their blood.

Thus, high levels of stress can lead to sleep deprivation. However, stress not only reduces the total
amount of sleep but also impairs its quality. For example, if a CRH injection reduces sleep duration, it
mainly affects REM sleep, which is important for energy recovery. As a result, sleep becomes more
superficial, which makes it easier to wake up - it becomes fragmented. In addition, even when slow-wave
sleep is achieved, its benefits are not fully realized. During slow wave sleep, an algorithm called delta
rhythm occurs that can be recorded using electroencephalography and helps to replenish energy reserves.

0l ¥ T 0 T 11
Fig. 1. Delta thythm(3-rhythm or delta waves) is an element of electroencephalography that

represents fluctuations in electrical potential with a frequency of 1 to 4 Hz with different periods arranged
in random order
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However, if a person was stressed before going to bed or received a dose of glucocorticoids
during sleep, this algorithm will be much shorter during REM sleep.

In addition, glucocorticoids can affect other aspects of good sleep. Jan Born, a researcher at
the University of Liibeck in Germany, has demonstrated that the introduction of glucocorticoids into a
sleeping person's body can disrupt the process of memory consolidation that occurs during slow-wave sleep

[1].

Next, let's consider the impact of chronic stress. In this case, a person may experience neurotic
reactions characterized by fears and anxiety, as well as psychophysiological symptoms such as fever,
sweating, and changes in blood pressure, which may signal underlying systemic organ dysfunctions at the
neurohormonal level. The nervous system is undoubtedly depleted in psychosomatic disorders, affecting
various body systems and requiring long-term psychotherapy and treatment lasting several years. Therefore,
priority attention should be given to the rehabilitation of the nervous system and the introduction of
neuropsychological interventions along with personality-oriented methods of psychocorrection for
psychosomatic patients, which is an urgent problem in neurology. Persistent negative emotional states
fueled by anxious thoughts maintain an unfavorable hormonal balance in the body, which leads to the
development of persistent psychosomatic diseases [4].

It should be added that social support certainly has a positive impact on people, even in the short
term. For example, participants in studies who were exposed to stressful situations, such as public speaking
or solving math problems, showed a less pronounced stress response when they had social support compared
to participants who were alone. According to the research, deep and persistent differences in the level of
social support can also affect physiological health indicators. For example, children raised in foster care
may have significantly higher levels of stress hormones in their blood than children raised in biological
families.

Loss of control and lack of predictive information are closely related. Some researchers believe
that both of these factors have a common feature - novelty in the situation that the body is exploring. When
you have the impression that you understand how to manage a situation and you can predict what will
happen next, but the reality turns out to be different, this can lead to a stressful reaction. This factor has
been confirmed in studies on primates: simply by transplanting an animal into a new cage, scientists
observed a suppression of its immune system. Some scientists believe that this kind of stressor excites the
nervous system and increases anxiety levels as you try to find new rules of control and prediction again.
Both approaches address different aspects of the same problem.

Thus, some strong psychological factors can cause a stressful reaction or increase the impact of
other stressors: loss of control or predictability, loss of opportunities to get out of difficult situations or loss
of support, and the awareness that the situation is getting worse. Some of these factors may overlap. As
shown, control and predictability are closely related; when you add in the perception that the situation is
deteriorating, you find yourself in an environment where unforeseen and uncontrollable events occur[1].

Conclusions and Prospects for Further Research. Stress constantly accompanies us in modern
life, affecting various aspects of our existence. Its negative impact on human cognitive functions cannot be
underestimated.

Researches show that prolonged or repeated stress can lead to a weakening of the immune system,
increased inflammation, and a decrease in hippocampal volume, which negatively affects memory, as well
as disorders in the frontal cortex, which is responsible for decision-making, inhibition, and other cognitive
functions.

Lack of sleep and deterioration in its quality caused by stress make us more vulnerable to its
negative effects.

Children who have experienced stress are at risk of losing even more neurons, which can lead to
serious problems in the future.

Chronic stress can lead to neurotic reactions, psychophysiological symptoms, and psychosomatic
illnesses.Therefore, nervous system rehabilitation and neuropsychological interventions are key to
improving persons lives.

It is important to remember that stress is not only an emotional state but also a powerful factor
that can affect our physical and mental health. Understanding its mechanisms and finding ways to minimize
its negative impact is an important task for society.

We see the prospects for further research in understanding the physiology and psychology of
stress, as well as developing effective strategies to support the health and well-being of individuals.
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