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CORONAVIRUS INFECTION IN CHILDREN WITH TYPE 1 DIABETES MELLITUS. A CASE
REPORT

Abstract:

The course of COVID-19 among children is usually not severe and can often be asymptomatic, but in some
cases, the basis for which is still an open question, the SARS-CoV-2 virus is associated with the manifestation of
type | diabetes in children, and has a more severe course in the presence of a concomitant chronic disease. The
issue of treatment tactics and care for such children in general is still important and open. The article reviews the
foreign literature, namely, statistical studies of changes in the number of patients with newly diagnosed type |
diabetes mellitus, the possibility of developing complications in such patients with COVID-19, and the need for
special care for such patients. The importance and safety of vaccination against SARS-CoV-2 virus in patients
with diabetes mellitus is noted and considered. A clinical case from the author's own practice is presented, high-
lighting the approach to the diagnosis and treatment of COVID-19 in the Chernivtsi Oblast Clinical Hospital.

Keywords: COVID-19, SARS-CoV-2, type | diabetes mellitus, children

Recent studies show that SARS-CoV-2 is capable
of directly and indirectly inducing pancreatic B-cell
destruction, and the incidence of newly diagnosed
diabetes after COVID-19 has increased in both adults
and children. [1,3] In addition, patients already
suffering from type | diabetes mellitus are at increased
risk of diabetic ketoacidosis and hyperosmolar
hyperglycaemia with the same frequency as patients
with newly diagnosed diabetes, but the latter are at risk
of developing severe diabetic ketoacidosis due to
delayed diagnosis of diabetes. [2] The reasons for such
a significant increase in blood glucose levels, which
often leads to ketoacidosis in patients with type |
diabetes mellitus infected with SARS-CoV-2, are still
not fully understood, but the study by Wu, Z. et al.
identified factors such as direct viral infection,
metabolic  dysfunction and aggressive immune
response that may be associated with the development
of type | diabetes in children after COVID-19. [4] The
study by Karavanaki, K et al. notes that when treating
such patients in an inpatient setting, it is necessary to
take into account not only the need to treat the
underlying (COVID-19) and concomitant (in this case,
type | diabetes) diseases, but also to monitor the
behaviour and mood of the child and parents, as the
detection of a chronic disease and isolation measures
negatively affect the mental state of the patient and his
or her relatives or carers. [3] Over the past year, almost
every study has noted a significant increase in the
detection of type 1 diabetes in children with COVID-
19, an increase in the frequency of ketoacidosis
symptoms during the disease and the need for intensive
care. [5-7] This is the reason why special attention
should be paid to paediatric patients who are suffering
from or have already had COVID-19 for early
diagnosis and timely treatment of its possible
complications, such as, in this case, type | diabetes.
However, complications can be prevented by raising
awareness among the population about the need and
importance of vaccination against SARS-CoV-2,
especially in children and adults with chronic diseases

such as diabetes. [8] In their study, Gouda, N. et al.
investigated the possible risks of vaccinating children
and adolescents with type | diabetes against the SARS-
CoV-2 virus, concluding that vaccination is safe and
has no association with immediate blood glucose
imbalance. [9]

The aim of the study is to investigate the features
of the course, determine its severity and identify the
risk of possible complications, as well as to determine
the further tactics of COVID-19 treatment in patients
with type | diabetes mellitus in a specific clinical case.

Materials and methods. Patient E., 11 months
old, was under our observation. She suffers from type |
diabetes mellitus, was born full-term via caesarean
section from the first pregnancy and delivery. Birth
weight - 3900 g, body length - 56 cm. BCG vaccination
was performed in the maternity hospital, all other
vaccinations were performed according to the age
according to the vaccination schedule; she was not
vaccinated against SARS-CoV-2 virus.
Epidemiological history includes contact with family
members with similar respiratory manifestations. On
the second day of the illness, the girl and her mother
were admitted to the emergency department of the
Chernivtsi Oblast Clinical Hospital with complaints of
fever to febrile levels (40°C), lethargy, runny nose, and
pale skin. The condition was assessed as moderate due
to manifestations of intoxication, upper respiratory
tract catarrh. The skin was pale and clean. Turgor and
tissue elasticity were slightly reduced. Meningeal signs
were negative. Nasal breathing was difficult. The
pharynx was hyperemic. Rigid breath sounds over the
lungs, symmetrical in both lungs, no wheezing.
Diuresis was reduced. Laboratory testing identified the
SARS-Cov-2 virus and confirmed the diagnosis of
COVID-19. The haemogram showed significant
lymphocytosis (72%). Urine sugar was detected, 28
mmol/l. Ultrasound of the liver showed reactive
changes in the liver, moderate hepatomegaly. NSG
showed signs of small pseudocysts of vascular plexuses
on both sides. No radiography was performed due to the
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presence of classical symptoms and a positive
laboratory test, which allowed for a preliminary and
later final diagnosis: COVID-19 confirmed by
laboratory testing (Ag COVID-19+ from 30.09.2024).
Acute nasopharyngitis, moderate severity. Type |
diabetes mellitus. Bilateral pseudocysts of the cerebral
vascular plexus. Moderate hepatomegaly.

Immediately after admission, the child received
infusion therapy (NaCl 0.9%) up to 200 ml under the
control of peripheral blood sugar level to reduce the
level of sugar. Subsequently, the child was
administered Novorapid (according to the food
regimen) and Protafan (according to the regimen). A
consultation with a paediatric endocrinologist was held
to correct the continuation of treatment of type |
diabetes. The patient was also prescribed symptomatic
treatment, namely: saline nasal rinse and antipyretic
(paracetamol) in case of fever (38°C and above); it was
recommended to continue breastfeeding.

The patient's condition improved rather slowly
during treatment despite compliance with the treatment
plan, but no negative dynamics was observed. The child
is breastfed, suckles well, has stiff lungs, the pharynx
remains hyperaemic, blood glycaemia ranged from 20
to 12 mmol/l, as a result, the child's hospital stay is
extended until her general condition improves and her
blood sugar level stabilises within the optimal range.

The peculiarity of this case is the presence of type
I diabetes mellitus, which requires a special approach
to the patient's treatment.

Conclusion. Thus, in patients with type | diabetes
mellitus who have not been vaccinated against the
SARS-CoV-2 virus, the risk of developing ketoacidosis
and/or hyperosmolar hyperglycaemia is quite high,
which complicates the course and makes treatment
difficult, as seen in this case. Although the treatment is
selected correctly in accordance with the age and
existing comorbidities and complications, the recovery
process is very slow, but there is no negative dynamics,
which in this case can already be considered a marker
of effective therapy. It is important to monitor
glycaemic levels several times daily, which will ensure
early detection of possible complications and allow for
early implementation of the necessary treatment
measures. It is advisable to disseminate information
about the importance of vaccination against SARS-
CoV-2 to avoid unwanted complications and to

promote the mildest possible course of the disease in
children with and without chronic diseases.
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HYPERTENSION: THE ROLE OF EARLY DIAGNOSIS AND PREVENTION OF THE DISEASE

Abstract:

Hypertension or its other name arterial hypertension (AH) is a disease of the cardiovascular system that
manifests itself in a systematic increase in blood pressure. According to the latest data, more than a third of people
in the WHO European region aged 30-79 suffer from hypertension. Hypertension is a major risk factor for cardi-
ovascular disease, which can lead to serious complications, including heart attack and stroke. This article dis-
cusses the role of early diagnosis and prevention of the disease.

Keywords: hypertension, arterial hypertension, hypertension, disease, diagnosis, prevention.

Taking into account the peculiarities of the etiol-
ogy, there are two types of arterial hypertension: pri-
mary or essential (hypertension); secondary or sympto-
matic.

Symptomatic hypertension is also divided into: re-
nal; endocrine; caused by coarctation of the aorta; as-
sociated with neurological causes (brain tumor, en-
cephalitis, sleep apnea, Guillain-Barré syndrome);
caused by pregnancy; caused by increased cardiac out-
put (increased wall stiffness in the elderly, aortic valve
insufficiency, arteriovenous fistula, non-healing of the
arterial duct, Paget's disease, beriberi).

In most cases, the onset of hypertension goes un-
noticed. If blood pressure rises gradually, headaches
and dizziness are usually ignored.

High blood pressure can be accompanied by gen-
eralized weakness, irritability, and drowsiness. Similar
symptoms are inherent in completely different ail-
ments, which is why patients visit a specialist late when
hypertension is detected by chance during a visit to a
doctor for other reasons.

Hypertension is diagnosed when repeated meas-
urements in the doctor's office give a value of 140/90
mm Hg or higher. The diagnosis should be confirmed
by 24-hour outpatient blood pressure (BP) monitoring
or home measurement. The pressure in the arterial bed,
which ensures the movement of blood from the heart to
the organs, is the product of cardiac output and total pe-
ripheral vascular resistance. These parameters change
under the influence of a wide range of pathophysiolog-
ical factors. [1]

If a patient has high blood pressure, the first thing
to do is to find out the cause. There may be situations
when the pressure has increased, but it cannot yet be
considered a disease: against the background of severe
emotional stress, alcohol consumption, after significant
physical exertion. However, in a healthy person, the
body compensates for the effects of all these factors and
keeps blood pressure normal.

Hypertension develops as a result of both genetic
mechanisms and exogenous factors, such as excessive
salt intake, psychoemotional stress, and obesity. People

with close relatives under 55 years of age with hyper-
tension have a fourfold increase in the risk of develop-
ing hypertension.

The role of excessive sodium (salt) intake in the
development of hypertension has been clearly demon-
strated in Japan. Thanks to the implementation of the
National Education Program to limit salt intake, the in-
cidence of hypertensive cerebrovascular accidents
(heart attacks, strokes, etc.) has been significantly re-
duced over 20 years. [2]

Non-pharmacologic measures are an important
component of the prevention and treatment of hyper-
tension. Recommended lifestyle measures that are
shown to lower blood pressure include weight control,
a healthy diet, salt restriction, regular physical activity,
and moderate alcohol consumption. Unfortunately,
only a small proportion of adults change their lifestyle
after being diagnosed with hypertension. Thus, com-
munity-based strategies that accelerate the implemen-
tation of health-promoting policies can create an envi-
ronment where people are more likely to adopt or con-
tinue healthy behaviors and can have the greatest
impact on health outcomes. Starting in childhood at
home or at school to learn a healthy lifestyle. [3]

Restricting sodium in the diet has been shown to
lower blood pressure and reduce the risk of cardiovas-
cular disease. The WHO recommends reducing sodium
intake to <2 g/day for children and 5 g/day of salt for
adults. In general, the population should be encouraged
to eat a healthy, balanced diet containing vegetables,
fresh fruit, fish, whole grains, low-fat foods and unsatu-
rated fatty acids, and reduce consumption of refined
sugar, saturated fat and cholesterol. The role of exces-
sive sodium (salt) intake in the development of hyper-
tension has been clearly demonstrated in Japan. Thanks
to the implementation of the National Education Pro-
gram to limit salt intake, the frequency of hypertensive
cerebrovascular accidents (heart attacks, strokes, etc.)
has been significantly reduced over 20 years. [4]

American scientists have shown that increasing
potassium intake lowers blood pressure, especially
among people who consume a lot of sodium, thus re-
ducing the risk of cardiovascular disease [5].
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Excessive weight gain is associated with increased
blood pressure, and obesity is closely linked to diseases
that may be secondary causes of hypertension, such as
obstructive sleep apnea and frequent use of NSAIDs
due to early arthritis associated with being overweight.
Weight loss also improves the effectiveness of antihy-
pertensive drugs.

Reducing tobacco use through effective tobacco
control programs is important for reducing the cardio-
vascular burden of disease. Education about tobacco
dependence and its negative consequences should start
at an early age through school programs. Tobacco tax-
ation and pricing, banning tobacco advertising, and
banning smoking in public places.

It is likely that prolonged stress-induced high
blood pressure is the result of neurohormonal trophic
factors of hypertrophy or atherosclerosis. Relaxation
techniques are increasingly used in the treatment of pa-
tients with hypertension. Depression is a typical feature
of patients with uncontrolled hypertension, which may
contribute to poor control. Screening for depression in
patients with hypertension is a simple and cost-effec-
tive tool.

Conclusions: Hypertension is a serious medical
condition that requires timely diagnosis and prevention.
Early detection of hypertension allows taking effective
measures to prevent the development of complications
such as stroke, heart failure, and other cardiovascular
diseases. Important aspects include regular blood pres-
sure monitoring, screening programs and raising public
awareness of the risks associated with high blood pres-

sure. A comprehensive approach to prevention, includ-
ing lifestyle changes, pharmacotherapy and regular
medical check-ups, is key to reducing morbidity and
improving quality of life.
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COVID-19 IN UKRAINE

Abstract:

Coronavirus disease 2019 (COVID-19) is an infectious disease that was first detected in humans in December
2019 in Wuhan, Central China. The disease began acutely as an outbreak that developed into a pandemic. The
family Coronaviridae (CoV, coronaviruses) includes two subfamilies, 5 genera and approximately 40 species.
Many of these viruses cause disease in mammals and birds, and can be transmitted from animals to humans. In
this article, we discuss the epidemiological features of the spread of SARS-CoV-2 in Ukraine.

Key words: SARS-CoV-2, virus, morbidity, infection, prevalence.

Human coronaviruses (hCoV) were first described
in 1965. At the end of December 2019, a new patho-
genic human beta-coronavirus, called SARS-CoV-2,
was first detected in Wuhan, China. It is the third hu-
man coronavirus to have allegedly come from an ani-
mal source in the last two decades. Respiratory trans-
mission is the dominant route of transmission. The vi-
rus can be spread from the mouth or nose of an infected
person as small liquid particles (ranging in size from
large droplets to smaller aerosols) when a person
coughs, sneezes, sings, or talks. Bats and snakes are
suspected to be the primary source and reservoir of the
infection, from which the pathogen has been transmit-
ted to humans in a way that is not yet clear. The spread
of the disease in Ukraine began on March 3, 2020,
when the first case was confirmed in the Chernivtsi re-
gion. On March 11, the Cabinet of Ministers introduced
quarantine in Ukraine from March 12 to April 3. On
March 12, 2 more cases of the disease were detected in
Ukraine - in Chernivtsi and Zhytomyr regions. A state
of emergency was declared in the Zhytomyr district
center of Radomyshl, where a woman of retirement age
was diagnosed with coronavirus disease. The first
Ukrainian woman dies in Italy. The first fatal case of
coronavirus disease in Ukraine in 2019 was the death
of a 71-year-old woman from the Zhytomyr region who
was hospitalized on March 12 after returning from Po-
land. It later became known that the day before, on
March 8, she had attended a liturgy in a local church
and kissed an icon.

In August 2024, the Ministry of Health registered
26,000 cases of the disease (Chief Sanitary Doctor of
Ukraine Ihor Kuzinsaid during the telethon). According
to him, in June, the Ministry of Health registered 2,300
new cases, in July - 11,500, and in the first half of Au-
gust - 26,000. The chief sanitary doctor noted that the
increase in the number of cases was caused by the new
sub-variant of COVID-19, Omicron-FLiRT.

Epidemic season 2024/25: the incidence of SARS,
influenza and COVID-19 among children and adults in-
creased by 5%. During the first two weeks of the epi-
demic season in Ukraine (from September 30 to Octo-
ber 13), 233,059 Ukrainians fell ill with SARS,
COVID-19 and influenza. During this time, 17 fatali-
ties due to COVID-19 complications among adults

have been registered. Last year, during the 2023/2024
epidemic season, 4,715,963 Ukrainians fell ill with
SARS, influenza, and COVID-19. The number of
deaths from influenza, COVID-19 and ARVI in
Ukraine during this period was 1,028: 82 cases due to
flu complications and 946 cases among people who
tested positive for COVID-19.

Course and complications. The COVID-19 coro-
navirus disease can have various manifestations and
health consequences. In particular, it primarily affects
the cardiovascular and respiratory systems. At the same
time, neurological and mental complications can occur
both during the disease and after recovery. During the
post-covid period, which can develop within 5-12
weeks after the acute course of coronavirus, patients
may experience headaches, dizziness, taste or smell
disturbances, delirium, nervous agitation, fatigue, diffi-
culty concentrating, sleep disturbances, neuropsychiat-
ric symptoms, and cognitive impairment.

One study [1] shows that the mortality rate among
patients with at least one of the neurological manifesta-
tions is 27%. The elderly are particularly vulnerable to
the disease. The prevalence of stroke in patients with
COVID-19 is 1.2%. COVID-19 can also have neuro-
logical and mental consequences. Moreover, they can
occur even if the coronavirus disease is asymptomatic.
A meta-analysis of 28 studies [2] shows that the most
common consequences of COVID-19 were fatigue or
muscle pain (63%). In addition, 26% of people have
trouble sleeping, and 23% have anxiety and depression.
Difficulty walking is reported by 24% of people who
have had the coronavirus. At the same time, another
meta-analysis [3] of studies indicates that fatigue oc-
curs in 32% of coronavirus cases, muscle pain in 20%,
headache in 13%, headache with dizziness in 12%,
changes in smell or taste in 19% and 21%, respectively,
confusion in 11%, and nervous agitation in 45%.

Vaccination. Since the introduction of the
COVID-19 vaccine in December 2020, mortality due to
the pandemic has decreased by at least 57%, saving
more than 1.4 million lives in the WHO European Re-
gion. Most of those saved were aged 60 and older, the
group at highest risk of severe illness and death from
the SARS-CoV-2 virus. The WHO estimates that the
first vaccine saved 700,000 lives. It is estimated that 2.5
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million people died from COVID-19 in the WHO Eu-
ropean Region, but without the vaccine, it would have
reached 4 million [4,6].

The World Health Organization has approved for
emergency use the following vaccines available in
Ukraine:

AstraZeneca is a vector vaccine developed by the
Swedish-British company AstraZeneca together with
the University of Oxford. For full immunization, you
need to receive two doses of the vaccine 12 weeks
apart.

Comirnaty/Pfizer-BioNTech is an mRNA vaccine
against COVID-19 developed by the German biotech-
nology company BioNTech in collaboration with the
American pharmaceutical concern Pfizer. For full im-
munization, you need to receive 2 doses with an inter-
val of 21-28 days. CoronaVac / Sinovac Biotech is an
inactivated vaccine developed by a Chinese biopharma-
ceutical company that researches, develops, manufac-
tures and markets vaccines to protect humans from in-
fectious diseases. For full immunization, it is necessary
to receive two doses with an interval of 14-28 days. [5]

Conclusions. The WHO emphasizes that the virus
has not disappeared, people continue to get sick, and
the infection is likely to remain in the human popula-
tion as a respiratory disease. Vaccination is the most ef-
fective way to prevent severe illness and death from
COVID-19.
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DISORDERS OF PSYCHOSEXUAL DEVELOPMENT IN WOMEN: AN ANALYSIS OF
CONTEMPORARY SCIENTIFIC LITERATURE

Abstract.

Disorders of psychosexual development in women are a relevant issue in modern medicine and psychology.
These disorders can affect women's overall health, psycho-emotional state, and social relationships. The article
examines the main factors influencing the development of such disorders, analyzes current scientific research, and
suggests effective approaches to their diagnosis and treatment. Focus is placed on the biological and psychosocial
aspects of psychosexual disorder formation. Recommendations are provided to improve psychotherapeutic and

medical care for women with these conditions.

Keywords: psychosexual development, psychosexual disorders, sexual dysfunction, gender identity,

psychotherapy, sexual health.

Introduction.

Psychosexual development is a key element in the
formation of a healthy personality and normal sexual
behavior. In women, this process encompasses both
biological aspects, related to the functioning of
reproductive organs and hormonal changes, as well as
psychosocial factors, which shape their perception of
themselves as sexual beings and their interactions with
partners [1]. Disorders of psychosexual development
often go undetected or are ignored due to societal
taboos surrounding discussions on sexual topics,
contributing to chronic psycho-emotional problems and
sexual dysfunction.

Recent studies indicate that psychosexual
development disorders may have both biological and
psychosocial causes, necessitating a multidisciplinary
approach for their diagnosis and treatment [2]. This
article will analyze the key factors contributing to the
development of these disorders and propose modern
methods of treatment and prevention.

Research Objective. The aim of this study is to
analyze contemporary scientific approaches to the
study of psychosexual development disorders in
women. The primary objectives of the research include:

1. Describing the biological and psychosocial
factors contributing to psychosexual development dis-
orders.

2. Analyzing current approaches to diagnosing
psychosexual disorders in women.

3. Reviewing treatment methods and psychother-
apeutic strategies used to correct these disorders.

4. ldentifying prospects for further research to
improve the diagnosis and treatment of psychosexual
disorders in women.

Materials and Methods. The material for this
study comprised scientific articles and monographs

dedicated to the issues of psychosexual development in
women, published over the last 10 years. Special
attention was given to works focusing on the clinical
aspects of psychosexual disorders, as well as the
analysis of etiological factors and treatment methods.
The analysis included Ukrainian and international
publications from the fields of psychology, psychiatry,
sexology, and social medicine [3, 5, 7, 9].

The research methods involved theoretical
analysis of scientific literature, as well as data synthesis
on the biological and social aspects of psychosexual
disorders.

Research Results and Discussion.

1. Biological Factors of Psychosexual
Development Disorders. Biological aspects are one of
the primary factors influencing psychosexual
development. Hormonal imbalances, for instance, can
negatively impact sexual desire, the ability to
experience arousal, and orgasm in women. According
to research by Gomez-Lobo et al. (2016), women with
developmental disorders or hormonal imbalances are
more likely to encounter difficulties in forming gender
identity and sexual behavior [8].

Studies also show that physiological issues, such
as abnormalities in genital development or nervous
system damage, can lead to serious psychosexual
disorders. For example, Shynder V. V. (2014) notes
that couples in which the male partner suffers from
epilepsy often experience significant  sexual
disharmony, which also affects the psychosexual
development of the woman [1].

2. Psychosocial Factors. Psychosocial factors,
including family influence, social environment, and
cultural expectations, play an important role in shaping
female sexuality. Family upbringing, particularly in
patriarchal cultures, can instill negative attitudes
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toward one’s sexuality, leading to sexual disorders in
adulthood [6].
For instance, Yakovenko O. K. (2009) points out that
women raised in conservative families with strict
control over sexual behavior often face challenges in
their sexual lives due to low self-esteem and feelings of
shame [6]. Social stereotypes about female sexuality
also frequently cause women to suppress their sexual
desires or feel uncomfortable in sexual relationships.

3. Clinical Manifestations of Psychosexual
Disorders. Psychosexual disorders in women can
manifest in various forms: decreased sexual desire,
difficulty achieving orgasm, pain during intercourse
(dyspareunia), or involuntary vaginal muscle spasms
(vaginismus) [5]. Orgasmic dysfunction is one of the
most common disorders among women, accompanied
not only by sexual issues but also by emotional
disturbances, such as anxiety and depression [2].
Research by Yakymenko O. Y. (2012) showed that
emotional support from a partner is an important factor
in shaping sexual behavior in girls at different stages of
psychosexual development [3]. Lack of support can
lead to reduced self-esteem, which negatively impacts
sexual activity and satisfaction.

4. Treatment of Psychosexual Disorders. The
treatment of psychosexual disorders in women involves
various therapeutic approaches. Medical therapy may
include hormone replacement therapy if the disorder is
related to hormonal imbalances [8]. In cases where the
disorder is linked to psychosocial factors or emotional
trauma, psychotherapy is the most effective treatment.
Cognitive-behavioral therapy (CBT) has proven
effective in treating psychosexual disorders by
correcting negative thought patterns and behaviors that
contribute to sexual dysfunction [9]. Sex therapy is also
an important component of comprehensive treatment,
especially in cases where the woman struggles with
communication with her partner or has had negative
relationship experiences [5]. Research shows that
women who have experienced sexual violence or other
types of traumatic events require specialized support to
overcome the consequences of the trauma.
Herasymenko L. O. (2014) notes that such women
often suffer from co-occurring mental disorders that
complicate the treatment of sexual dysfunction [5].
Therefore, it is important to provide comprehensive
care, including both psychotherapeutic and medical
interventions.

5. Psychosexual Development and Society.
The social environment and its attitude toward
sexuality play a crucial role in women’s psychosexual
development. Modern cultural and media processes
shape standards of female beauty and sexuality, which
influence women’s self-esteem and sexual behavior
[2]. In some cases, this leads women to feel pressured
to conform to these standards, contributing to the
development of psychosexual disorders. Sexual
education, aimed at fostering a healthy attitude toward
one’s body and sexuality, plays an important role in
preventing psychosexual development disorders.
Research shows that sexual education programs
promoting openness and awareness help reduce the

incidence of sexual disorders among adolescents and
young women [4].

Conclusion. Psychosexual development disorders
in women are a complex phenomenon that
encompasses both biological and psychosocial aspects.
Effective treatment requires a comprehensive
approach, including both medical therapy and
psychotherapy. Timely diagnosis and support for
women in their development are crucial, as they can
significantly improve their quality of life and mental
health. Psychosexual disorders can be prevented
through appropriate sexual education and by expanding
opportunities for open discussions about sexuality
without stigma or judgment.

Prospects for Further Research. Further
research should focus on studying the impact of
innovative psychotherapeutic methods on the treatment
of psychosexual disorders, as well as developing sexual
education programs that consider cultural and social
aspects of development. Research should also
concentrate on examining the influence of modern
technologies and media on women's psychosexual
development, particularly in the context of shifting
social standards and expectations.
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EFFECTIVENESS OF PREVENTIVE PROGRAMS IN MENINGOCOCCAL INFECTION.

Abstract.

The most effective preventive measure against N. meningitidis is vaccination. Five meningococcal serogroups
are responsible for almost all forms of meningococcal disease in humans. Today it is possible to vaccinate against
all five serogroups of meningococcus: A, B, C, Y, W135. For more than 30 years, polysaccharide vaccines against
meningococcus have been used in the world. Bivalent (groups A and C) or tetravalent (groups A, C, Y, W135)
polysaccharide meningoB coca vaccines have satisfactory immunogenicity in adults and children older than two
years. The conjugate vaccine against meningococcal group C has been used in the world since 1999, has
demonstrated safety and efficacy in the fight against meningococcal infection. To date, also licensed conjugate
vaccine against meningococcus group A and tetravalent conjugate vaccine against meningococcus groups A, C,
Y, W135. Conjugate meningococcal vaccine induces adequate antibody production and immunological memory
formation in infants vaccinated at 2-4 months of age. Conjugate meningococcal vaccine can be used in children
starting from 2-3 months of life, with the introduction of three doses in the first year of life or one dose of vaccine
in adolescence. A polysaccharide vaccine against meningococcal groups A and C may be recommended for
vaccination in children over two years of age.

In Ukraine, a conjugated tetravalent vaccine against meningococcal groups A, C, Y, W135 and polysaccha-
ride vaccine against meningococcal groups A and C. vaccination against meningococcus for health reasons is
indicated in patients with primary and secondary immunodeficiencyB we are at high risk of developing invasive
forms of meningococcal infections, including meningitis (deficiency of the complement system, asplenia, HIV in-
fection). Vaccination against meningococcus is recommended in the epidemic rise in incidence with generalized
forms to persons living on endemic teritoB swarms and in foci of infection caused by meningococcus of the corre-

sponding serogroup.

Keywords: meningococcal disease, children, prevention, treatment, vaccination.

Meningococcal disease is a serious bacterial
disease that is caused by the bacteria Neisseria
meningitidis (meningococci). It is especially dangerous
for children, because it can develop very quickly and
lead to serious consequences. Meningococcus can
cause meningitis (inflammation of the meninges) and
sepsis (blood poisoning). The infection is transmitted
through droplets that are released by coughing,
sneezing or close contact with a carrier of bacteria.
Healthy people can be carriers without showing
symptoms, but transmit the infection to others.

The latest approaches to the prevention and
treatment of meningococcal disease in children are
focused on improving vaccination, improving the
effectiveness of antibacterial therapy and early
diagnosis. Thanks to modern research, medicine has
been able to achieve significant success in the fight
against this dangerous infection.

The purpose of the study is an objective analysis
of scientific sources on the specific prevention of
meningococcal disease.

Materials and methods.

A literature review based on articles published in
PubMed and National Library of Medicine databases.

Results.

Meningococcal infection is one of the dangerous
bacterial infections that can cause mortality in
childhood. Therefore, the main direction of preserving
the health of small patients is early detection of such
patients and specific prevention. Vaccination is the

most effective means of preventing meningococcal
disease, especially in children who are the most
vulnerable population. Several types of vaccines have
been developed in recent years covering different
meningococcal serogroups. A review of vaccines and
prevention programs assesses their effectiveness and
impact on reducing disease rates.

Meningococcal polysaccharide vaccines. These
are older vaccines containing purified polysaccharides
from the shells of Neisseria meningitidis bacteria. They
are used to prevent infections caused by serogroups A,
C, W, and Y. Disadvantages: limited duration of pro-
tection (about 3-5 years), less efficacy in young chil-
dren and lack of protection against serogroup B.

Conjugate vaccines. These vaccines have signifi-
cantly higher efficacy compared to polysaccharide vac-
cines because the bacteria antigens are bound to a pro-
tein that stimulates a stronger immune response. Vac-
cines are available for serogroups A, C, W and Y.
Examples of vaccines: Menactra, Menveo, Nimenrix.
Advantages: longer immunity, high efficiency in young
children, as well as the possibility of inclusion in rou-
tine immunization programs.

Serogroup B vaccine. Serogroup B was previously
unattainable for vaccination due to the specificity of an-
tigens of this group. However, the latest developments
have led to the emergence of effective vaccines such as
Bexsero and Trumenba. These vaccines contain several
protein components that contribute to the formation of
an immune response against serogroup B. Feature:
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These vaccines are particularly important for regions
where serogroup B is the most common cause of me-
ningococcal disease.

Effectiveness of preventive programs

Inclusion of vaccines in national immunization
programmes. In many countries, vaccines against me-
ningococcal serogroups A, C, W, Y and B are included
in national vaccination calendars. This significantly re-
duced the incidence among children and adolescents.

For example, in the UK, the introduction of vac-
cination against serogroup C led to the almost complete
elimination of cases of infection caused by this
serogroup. Vaccination against serogroup B also
proved effective in significantly reducing the number
of cases of the disease.

Targeted vaccination in risk areas

In areas with a high prevalence of meningococcal
disease, vaccination is extremely effective in reducing
the risk of outbreaks. This applies to both endemic re-
gions and certain social groups, such as schoolchildren
and students living in hostels, where the risk of trans-
mission is higher. In Africa, where meningococcus was
previously responsible for significant epidemics, a
mass vaccination program against serogroup A
(MenAfriVac vaccine) has significantly reduced the
number of cases.

The role of vaccination in reducing mortality and
complications

Meningococcal disease, untreated or detected too
late, has a high rate of lethality and complications such
as loss of limbs, neurological disorders and deafness.
Preventive programs based on vaccination can prevent
severe disease and significantly reduce mortality.

Conclusions.

Meningococcal disease vaccines are a powerful
tool in the fight against a dangerous disease, especially

among children. The effectiveness of preventive pro-
grams is confirmed by a significant reduction in mor-
bidity and mortality in countries where vaccination is
widely used. The most effective are conjugate vaccines
and serogroup B vaccines, which can protect children
from various strains of Neisseria meningitidis.

Literature:

1. Apicella M. Neisseria Meningitidis/M.
Apicella//Principles and Practice of Infectious Diseases
Mundell, Douglas and Bennett. Churchill Livingstone,
2010. - P. 2737 - 2752.Strifler L, Morris SK, Dang V,
Tu HA, Minhas RS, Jamieson FB, Deeks SL,
Crowcroft NS, Sander B. Health burden of invasive
meningococcal disease: A systematic review. J Pediatr
infect Dis Soc. 2016; 5 (4): 417-30.

2. Clinical Infectious Diseases, Volume 73, Issue
3, dated August 1, 2021, Pages e609-e619,
https://doi.org/10.1093/cid/ciaal733

3. Halperin SA, Bettinger JA, Greenwood B,
Harrison LH, Jelfs J, Ladhani SN, Mclntyre P, Ramsay
ME, Safadi MA. The dynamic epidemiology of
meningococcal disease is also changing. Vaccine.
2012; 30 (Suppl 2): B26-36.

4. McCarthy PC, Sharyan A, Sheikhi
Moghaddam L. meningococcal vaccines: Current
condition and new strategies. Vaccines (Basel). 2018;
6 (1): 1-https ://doi.org/10.1186/s12889-020-09946-1.

5. Background document to update
recommendations for meningococcal vaccination in
Germany: Use of serogroup B vaccine in persons at
increased  risk  of  meningococcal  disease.
https://www.rki.de/EN/Content/infections/VVaccination
/recommandations/Background_Paper_MenB.pdf?__b
lob=publicationFile



«COLLOQUIUM=JOURNAL» #30 (223), 2024 / MEDICAL SCIENCES 15

UDC: 616.89:61-055.2(07)

Tokar Petro Yuriyovych

Assistant of the Department of Obstetrics,
Gynecology, and Perinatology
Bukovinian State Medical University
Chernivtsi, Ukraine

Kozar Oleh Mykhailovych

Assistant of the Department of Obstetrics,
Gynecology, and Perinatology
Bukovinian State Medical University
Chernivtsi, Ukraine
https://doi.org/10.5281/zen0d0.14021723

GENDER ASPECTS OF THE PATHOPHYSIOLOGY OF SEXUAL DYSFUNCTIONS

Abstract.

The article explores the importance of gender aspects in the pathophysiology of sexual dysfunctions, as un-
derstanding these differences is key to effective diagnosis and treatment. Sexual disorders impact the quality of
life of patients, making their study highly significant. The literature review emphasizes the physiological, psycho-
logical, and sociocultural factors that shape sexuality in men and women. Incorporating gender aspects into clin-
ical practice allows for the development of more personalized therapeutic strategies, enhancing treatment effec-
tiveness and improving the psycho-emotional well-being of patients.

Keywords: gender aspects, pathophysiology, sexual dysfunctions, psycho-emotional factors, hormonal
changes, sociocultural influences, treatment, diagnosis, sexuality.

Introduction.

Sexuality is an important component of human
life, influencing physical, psychological, and social
health. Sexual dysfunctions, which include disturb-
ances in sexual desire, arousal, and orgasm, pose a se-
rious problem for many individuals, both men and
women. Various studies indicate that sexual disorders
can significantly negatively impact quality of life, rela-
tionships, and an individual’s psycho-emotional state.
However, it is worth noting that the manifestations and
causes of sexual dysfunctions can differ significantly
based on gender, highlighting the necessity of a gen-
dered approach in their study and treatment [3, 8, 11].

The relevance of studying gender aspects of the
pathophysiology of sexual dysfunctions is increasing in
modern society, where issues of sexual health are gain-
ing particular importance. Many men and women en-
counter difficulties in their intimate lives, often caused
not only by physiological factors but also by psycho-
logical and sociocultural influences. For example,
stress, anxiety, depression, and societal stereotypes re-
garding gender roles can significantly affect sexual
function [7, 10].

Gender differences in the pathophysiology of sex-
ual dysfunctions also suggest that men and women may
have different needs in diagnosis and treatment. While
erectile dysfunction may be a common issue among
men, women often face challenges related to decreased
sexual desire or absence of orgasm. This requires a
comprehensive treatment approach that takes into ac-
count the specifics of each gender [10].

There are already several studies in the scientific
literature exploring the gender aspects of sexual disor-
ders. However, questions remain open, particularly re-
garding the mechanisms underlying different types of

dysfunctions in men and women, as well as the effec-
tiveness of therapeutic strategies. This underscores the
need for further research in this area to provide evi-
dence-based recommendations for clinical practice [5].

As part of this article, a review of contemporary
scientific research related to gender aspects of the path-
ophysiology of sexual dysfunctions will be conducted.
The focus will be on analyzing the pathophysiological
mechanisms that cause sexual disorders, as well as as-
sessing the impact of psychological and sociocultural
factors. Clinical recommendations for the diagnosis
and treatment of sexual dysfunctions will also be dis-
cussed, with an emphasis on gender differences [9].

In summary, the importance of studying gender
aspects of sexual dysfunctions not only reveals the
complexity of these issues but also contributes to the
development of more effective and personalized ap-
proaches to their treatment. As a result, understanding
these aspects can significantly improve the quality of
life for individuals suffering from sexual disorders and
help them restore healthy intimate relationships [1, 2,
6].

Research Objective. To analyze the scientific lit-
erature regarding gender aspects of the pathophysiol-
ogy of sexual dysfunctions in order to identify key fac-
tors affecting sexual health in men and women.

Materials and Methods. The research utilized
materials from scientific articles, monographs, reviews,
and meta-analyses published in peer-reviewed journals
over the past 10 years. The selection of literature was
based on keywords such as "gender aspects," "sexual
dysfunctions,” "pathophysiology," "psychological fac-
tors," and "sociocultural influences.” Analytical meth-
ods included systematic review and critical analysis,
which allowed for the identification of key themes and
trends in scientific research. Special attention was
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given to gender differences in the manifestation and
treatment of sexual dysfunctions. All selected articles
were assessed for quality and relevance to the research
topic.

Research Results and Discussion. As a result of
the systematic review of the scientific literature, numer-
ous gender aspects affecting the pathophysiology of
sexual dysfunctions were identified. The main findings
of the study can be divided into several key themes:
physiological, psychological, and sociocultural factors.

1. Physiological Aspects. Research has shown
that hormonal changes play a significant role in the de-
velopment of sexual dysfunctions. In men, a decrease
in testosterone levels is often associated with erectile
dysfunction and reduced sexual desire. In women, men-
opause and changes in estrogen levels can lead to vag-
inal dryness and discomfort during intercourse, which
also affects their sexual desire. According to the litera-
ture, these physiological changes can cause different
types of dysfunctions in men and women, highlighting
the importance of a gendered approach in therapy[7,
11].

2. Psychological Factors. Psycho-emotional as-
pects such as anxiety, depression, and stress have been
identified as important factors affecting sexual func-
tion. Studies indicate that women are more likely to ex-
perience psychological difficulties related to sexuality,
which can lead to decreased sexual desire or orgasmic
disorders. Men, on the other hand, may be more prone
to issues related to self-esteem, driven by social stereo-
types about masculinity. This underscores the need for
psychological support in the treatment of sexual dys-
functions [1,6].

3. Sociocultural Influences. Social stereotypes
and cultural norms also have a significant impact on
sexuality. Research demonstrates that societal expecta-
tions regarding gender roles can shape negative atti-
tudes towards sexuality, which in turn may contribute
to the development of dysfunctions. For example, men
may feel pressure to conform to traditional notions of
masculinity, which can lead to stress and, consequently,
erectile dysfunction. In women, social norms may
evoke feelings of guilt or shame regarding sexual de-
sires, negatively affecting their sexual health [2, 3].

4. Gender Differences in Treatment. An im-
portant aspect identified during the study is the neces-
sity of adapting treatment to the specifics of each gen-
der. Men may be recommended pharmacological
agents such as PDE-5 inhibitors, which have proven ef-
fective in treating erectile dysfunction. In contrast,
women may benefit more from psychotherapeutic ap-
proaches, which can include cognitive-behavioral ther-
apy and sexual therapy to overcome psychological bar-
riers [4, 8].

Conclusion. Therefore, the findings of the study
highlight the complexity of sexual dysfunctions and the
importance of a gendered approach in their study and
treatment. The identified physiological, psychological,

and sociocultural factors interact and shape various as-
pects of sexual health, necessitating a comprehensive
approach in clinical practice. This research opens new
horizons for the development of individualized thera-
peutic strategies that can significantly improve patients'
quality of life.

Prospects for Further Research. The literature
analysis indicates the need for further studies that delve
deeper into the gender differences in the pathophysiol-
ogy of sexual dysfunctions. In particular, attention
should be paid to the duration and quality of studies, as
well as the impact of different therapeutic approaches
on improving sexual health in both gender groups.
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ANTI-VACCINATION TRENDS IN PERTUSSIS PREVENTION. A NEW LOOK AT THE
DIAGNOSIS OF RESPIRATORY INFECTION

Abstract

Whooping cough (or whooping cough) is a bacterial disease of the respiratory tract caused by the bacterium
Bordetella pertussis. The relevance of the topic of pertussis in children remains high due to a number of factors
associated with an increase in cases of morbidity, possible serious complications, as well as the influence of anti-
vaccination moods. Despite the availability of an effective vaccine, pertussis is still a health threat, especially for
children under 1 year of age, who have the highest risk of severe consequences.

Keywords: whooping cough, Bordetella pertussis, children, vaccination, diagnosis

In connection with the catastrophic situation with
vaccinations in the state and epidemiological problems,
parents with children who have manifestations of a sei-
zure-like cough are increasingly turning to pediatri-
cians or family doctors. A seizure-like cough is often
accompanied by redness or even blue face and ends
with the release of thick transparent mucus and vomit-
ing. Such signs of the disease are mainly manifestations
of whooping cough (whooping cough) - a children's
acute infectious disease transmitted by airborne drop-
lets. Often children are infected and from adult family
members who for a long time cough and secrete mi-
crobes Bordetella pertussis, more often virulent sero-
type 1.0.3. It is important to remember that pertussis-
like syndrome can be caused by other microorganisms,
in particular B. parapertussis, B. halmesii, B. broncho-
septica, Mycoplasma pneumoniae, chlamydia, adeno-
viruses.

Every year in the world there are about 50 million
cases of the disease, in developing countries, about 300
thousand children die. In Ukraine, 3-4 thousand cases
of pertussis are recorded annually, mainly in children
under the age of 1 year, in which the disease has a par-
ticularly severe course, with many complications and
adverse consequences. The fact that the number of pa-
tients with pertussis will grow annually could be pre-
dicted.

Modern aspects of diagnosis and prevention of
pertussis in children in the context of the growing anti-
vaccination trend is an extremely important topic in pe-
diatric medicine. Pertussis remains one of the most dan-
gerous and common childhood infections, and the in-
crease in the number of parents who refuse vaccination
poses a serious threat to the health of children and so-
ciety as a whole. In response to these challenges, mod-
ern medicine is developing new approaches to the diag-
nosis, treatment and prevention of the disease.

The aim of the study is to describe the main as-
pects of pertussis diagnosis and prevention

Materials and methods.

A literature review based on articles published in
PubMed and the National Library of Medicine.

Results.

The main method of diagnosing pertussis remains
the laboratory examination of nasopharyngeal swabs
for the detection of Bordetella pertussis. The most ef-
fective method today is PCR (polymerase chain reac-
tion), which allows you to detect the DNA of the path-
ogen even in the early stages of the disease. PCR has a
high sensitivity and specificity, which makes it the gold
standard for the diagnosis of pertussis, especially in
conditions where the infection occurs atypically or with
an erased clinical picture. Serological examination (de-
tection of antibodies to Bordetella pertussis in the
blood) is also used for diagnosis, especially in the later
stages of the disease, when the bacteria are already dif-
ficult to isolate, but the immune system produces anti-
bodies. Despite the importance of laboratory methods,
the clinical manifestations of pertussis (convulsive
cough with whistling breath) remain key for primary
diagnosis, especially in young children.

The growth of the anti-vaccination trend threatens
herd immunity, leading to an increase in the number of
pertussis cases. To reduce the risk of morbidity, it is
necessary to actively conduct educational campaigns
among parents and debunk myths about the dangers of
vaccination. The DTP vaccine (against pertussis, diph-
theria and tetanus) is safe and effective, with minimal
side effects. In response to concerns about the safety of
whole cell vaccines (especially older pertussis vac-
cines), acellular (acellular) vaccines have been devel-
oped that cause fewer adverse reactions and are highly
effective. They are used as part of the combined DTP
vaccine. One of the most important modern approaches
to the prevention of pertussis is the vaccination of preg-
nant women in late pregnancy. This makes it possible
to transmit antibodies to newborns through the pla-
centa, providing them with protection against pertussis
in the first months of life, when they cannot yet receive
a full dose of the vaccine. Revaccination of adolescents
and adults. Immunity from the vaccine wanes over
time, so many countries recommend revaccination of
adolescents and adults to reduce the likelihood of infec-
tion and transmission to younger children who are not
yet fully vaccinated. Immunocompromised children
who cannot be vaccinated for medical reasons need to
form herd immunity of the people around them.
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Current research to develop vaccines that can pro-
vide longer immunity and require less revaccination is
ongoing. The role of genetic factors in susceptibility to
severe forms of whooping cough is also being studied,
which may allow better development of individual pre-
vention strategies.

Conclusion.

The conditions of the growing anti-vaccination
trend create new challenges for the prevention of per-
tussis in children. Modern diagnostics and prevention
focus on improving vaccines, raising public awareness
and ensuring access to health services. An important
role is played by educational campaigns that contribute
to increasing the level of confidence in vaccination and
the fight against misinformation. Thanks to such ap-
proaches, it is possible to reduce the incidence rate and
protect children from severe complications of whoop-
ing cough.
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RESTRICTIVE CARDIOMYOPATHY

Anomauisn:

Pecmpuxmusna xapoiomionamis (PKM) — ye cemepocenna epyna 3axe0posans, wo XapaKxmepusyomocs
PeCmpuKmusHoio namogizionozicio 1ieo2o utiynouka (JILLI), sxa nonsieae y wmeuoOKomy nio8UWeHHi MUCKy 8 uiy-
HOUKAX NpU He3HAYHOMY 30LIbuenH 00'eMy HANoBHeH s yepe3 Ni0GUUeH)y JICOPCMKIcmb Miokapoa. Busnauans-
Hoio o3nakoio PKM € kombinayis cmitikoi pecmpukmugnoi namoizionocii, diacmoniunoi oucgynxyii, neposuiu-
DEHUX WIYHOUKI8 ma Ounamayii nepeocepob, HE3ANEHCHO 8i0 MOBUWUHU CINTHKY WYHOUYKA MA CUCMONIYHOT (YH-
kyii. @enomuniunutl cnexkmp PKM ¢ oyoice wupoxum. Poznadu, wo npossnsiiomscs ax PKM, kracughikyiomobcs 3a
YOMUPMA OCHOBHUMU Mexanizmamu: 1) inmepcmuyianehutl iopo3s i enympiwns oucyukyis mioxapoa, 2) inghi-
JbMpayisi NO3AKAIMUHHUX NPOCMOopis, 3) HaxonudexHs mamepiany 6 kapoiomioyumax, 4) endomioxkapoianvHuli
@iopo3s. Jlesaxi poznadu moxcyms 0eMOHCMPYSAmu pecmpukmusHy namoiziono2iio tuuie Ha NOYAmKo8uUx abo
MEePMIHANbHUX CMADIAX, A THUT — NPOMSA2OM YCb020 C8020 PO38UmMKY. Kpim moezo, y 0esikux nayicHmie Mojcymso
b6ymu eremenmu K 2inepmpo@iuno2o, max i peCmpuKmueHo20 YeHOMuUNny, wo YCKIaoOHIOE Kiacugpikayiro.

Pecmpuxmusny namo@iziono2iio Moxcha suseumu 3a 00NOM02010 kKamemepusayii cepys abo 00n1epiecbKoi
exoxapoioepagii. Konkpemni cmanu 3azsuuaii 0iaeHOCMYIOMbCS HA OCHOSL KAIHIYHUX Oanux, 12-xananvhoi
enekmpoxapoiocpamu, exokapoioepaii, i0epHoi meduyunu abo cepyeso-cyOUHHO20 MASHIMHO20 pe3oHaHcy. Jlo-
0amko8i 00Ci0JHCeHHs, MAKI AK eHOOMIOKapdianbHa OIONCIist ma 2eHeMUYHA OYIHKA, MOJCYMb OYmu HeoOXIOHUMU
0 moynozo diacnozy. Tepanis ona PKM e pisnomanimuoro i 8apiloemsbcst 3a1e2CHO 810 KOHKPEMHO20 3aX80Pio-
BAHHS, NPUYOMY MOOUPDIKYIOUE NIKYBAHHS 00CmYNHe Tuwe 0Jis AMII0I003y cepys I 4acmKo8o 0iisi Kapoiomionamil,
BUKAUKAHOI NEePEHABAHMAICEHHAM 3ANI30M.

Abstract:

Restrictive cardiomyopathy (RCM) is a heterogeneous group of diseases characterized by restrictive
pathophysiology of the left ventricle (LV), which consists of a rapid increase in ventricular pressure with a slight
increase in filling volume due to increased myocardial stiffness. The defining feature of RCM is a combination of
persistent restrictive pathophysiology, diastolic dysfunction, non-dilated ventricles, and atrial dilation, regardless
of ventricular wall thickness and systolic function. The phenotypic spectrum of RCM is very wide. Disorders that
manifest as RCM are classified according to four main mechanisms: 1) interstitial fibrosis and internal myocardial
dysfunction, 2) Infiltration of extracellular spaces, 3) accumulation of material in cardiomyocytes, and 4)
endomyocardial fibrosis. Some disorders may show restrictive pathophysiology only in the initial or end stages,
while others may show restrictive pathophysiology throughout their development. In addition, some patients may
have elements of both hypertrophic and restrictive phenotypes, which makes classification difficult.

Restrictive pathophysiology can be detected by cardiac catheterization or Doppler echocardiography.
Specific conditions are usually diagnosed based on clinical data, a 12-channel electrocardiogram,
echocardiography, nuclear medicine, or cardiovascular magnetic resonance imaging. Additional studies, such as
endomyocardial biopsy and genetic assessment, may be necessary for an accurate diagnosis. Therapy for RCM is
diverse and varies depending on the specific disease, with modifying treatment available only for cardiac
amyloidosis and partly for cardiomyopathy caused by iron overload.

Knrouosi cnosa: pecmpuxmusna kapoiomionamis, 3ax60prO6AHH MiOKapoa, aminoioos
Key words: restrictive cardiomyopathy, myocardial diseases, amyloidosis
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AKTyadbHicTh. PecTpukTHBHA KapaiomiomnaTis
(PKM) — 1ie 3aXBOPIOBaHHS CEPIIEBOTO M’s13a, IKE Xa-
PaKTEPU3YETHCS KOPCTKICTIO CTIHOK MUTYHOYKIB, IO
CIIPUYUHSAE TIACTONMIYHY IUCHYHKITIIO, MiABUIICHHS
KIHIIEBOTO JiaCTOJIYHOTO THCKY Ta PO3IIUPCHHS IIe-
peacepapb. l1nyHOUKH P 1TOMY HE PO3IIHMPEHi 1 Ma-
I0Th HOPMaJIbHY TOBIIWHY CTiHOK, TOMY CHCTOJIiYHA
¢yHk1is 3a3Buuaii 30epexeHna. [lopyiieHHs cTpyKTYpH
Ta CHCTONIYHOI (PYHKILIT NUTYHOYKIB MOXKE BHHUKATH
JIMIIE Ha Mi3HIX cTaaisx BropurHoro PKM [14]. PKM
HE € CaMOCTilHUM 3aXBOPIOBaHHSIM 1 Moxe OyTH
HACIIZIKOM PI3HHX YCIAaJIKOBaHUX ab0 HaOyTuX (hak-
TopiB. Sk 1 B iHmMUX Kapmiomionatisx, y PKM Buss-
JICHO TEHETUYHI MYTallii B TeHAaX, 0 KOIYIOTh CapKo-
MepHi Oitkn. EmigeMionoris 1s0Tro 3aXBOPIOBAHHS HE-
JIOCTaTHRO BUBYEHA, aie PKM e HaliMeHII mommpeHoro
3 Kapaiomionariid. ImionaTuaHa hopma, KO MPUIHHA
HE BCTAHOBJICHa, € pinkicHow. lle 3axBoproBaHHI
MOX€ BpaKaTH JIF0JIei Oy Ib-SIKOTO BiKY, IPUIOMY JiTH
MaroTh HAWTIpIIWIl MPOTHO3, a JiBUaTKa CTPaKAaloTh
yactime [20]. PKM moxe OyTu sk HaOyTHM, Tak i
CHajaKoBUM. Y BHUIAJKy CIIaJKOBOTO 3aXBOPIOBAHHSI
JUISl KOYKHOI TIPUYMHU OYJIO0 BUSIBIICHO crienudivHi re-
HETHYHI MyTaIlii.

MeTa: JOCTIAMTH OCOOJUBOCTI PECTPUKTUBHOI
KapaioMionaTii, OIUcaTH MOXJIMBI BUIX JIarHOCTHKH
Ta BU3HAYUTH e(HEKTUBHE JTIKyBaHHS.

Marepianun Tta metoam: Ilomyk iTepaTypHHX
JOKepel 3IIHCHEHO 3a JOMMOMOTOI0 HAYKOBO-CTATHCTH-
4yHOi 6a3u. [IpoBeneHo Orisaz JTiTepaTypHHUX IKEPeT 10
TpaBHs 2024 poKy, SIKi CTOCYIOTHCS OTJISILY, KIIHIYHOT
KapTHHH, JIarHOCTHKM Ta JIIKYBaHHS PECTPUKTUBHOT
Kapaiomionarii.

Pe3yabTaTi H0CTiKEHHSI:

PectpuktuBna kapaiomionatist (PKM) mae Haii-
MIMPIIUH CIEeKTP MPUYHH i TICTOJIOTIYHIX OCOOIMBOC-
Tel cepel KapJioMiomaTiii, 9acTo MoTpeOyoUHr KaTeTe-
pu3arii ceprt abo eHIoMioKapaianbHOT Oi0TCii AT TO-
yHOTO miarHO3y. CHUTyamis YCKIaTHIOETBECS THUM, IO
Mexxi PKM cTaloTh po3MUTHMH, OCKIJIBKH 0arato re-
HiB, 110 BUKJIUKAIOTh XBOPOOY, CIIBbHI 3 IHIIMMH Kap-
JiomionarisiMu, a cepueBi pEHOTHIIM MOXYTh 3MIHIO-
BaTHCS 3 4acoM. X04a reMOIMHaMi4He BU3HAYCHHSI pe-
CTpUKTHBHOI  matodizionorii €  OJHO3HAYHUM,
CITIBBIHOIIEHHS THCK-00’€M MOKE 3MIHIOBATHCS, a Ji-
arHOCTHYHI ITOPOTOBI 3HAYEHHS 3aJHMIIAIOTHCS HEBU-
3HaueHnMU. HOBiTHI MeToIM Bi3yasi3allii, Taki sk cep-
1IeBO-CyJUHHUH MarHiTHUH pe3oHaHc (CMR), cunHTn-
rpadis 3 iIHIUKaTOpaMu KiCTOK 1 TO3UTPOHHO-eMiciiiHa
ToMorpadist, JTonoMararoTh BU3HAYUTH KOHKPETHI IIpH-
YMHU TOIIKOJDKEHHS TKaHWH (HANpPUKIAA, aMisoinos,
xBopoba AHnepcoHa-Dabpi, reMoxpomaro3, capKoi-
J103), HaBiTh SKIIO PECTPUKTHBHA MaTO(Di3iooris 1me
He TIOBHICTIO 3po3ymina [3].

ObwmexyBanbHa ¢izionorig JIIII BuHMKae wepes
301IBIICHAS JKOPCTKOCTI MiOKapna, IO CIPHYHHSE
MIBUIKE ITIJABUIIEHHS TUCKY B IIUIyHOYKaX Ha MOYaTKy
JiacTONM MIPH HE3HAYHOMY 301bIICHHI 00’€MiB Hamo-
BHEHHS a00 HaBiTh KPUTHYHOMY 3MEHIICHHI 00’€MiB
NUTYHOYKIB X JI0 MaiKe IMOBHOI iX o0uiTeparrii uepe3
MacHBHY TinepTpodiro CTiHKK a00 eHI0OMIOKapiajbHy
npodideparito [7]. 3riHo 3 BU3HaYCHHSIM €Bporieiich-

koro ToBapuctBa kappionorie (ESC), iHmmMu o3na-
kamu PKM € "HopMaibpHHI a00 3HIKEHUH CHUCTONIY-
HUH 1 giacTomgHuit 06’eM (0HOTO 2060 000X IITYHOY-
kiB)" 1 "HOpMasbHa TOBINMHA CTIHKH HITyHOUKa" [7].
Xoua 1e BW3HAYEHHS KOHIENTYaJFHO NpPaBUIBHE,
1oro OyKBaJbHE TIyMAaueHHS MOXE BUKIIOUUTH Oa-
raTo PO3JAiB i3 3arabHOI0 0OMEKYBAIHHOIO (Pi310JI0-
rieto, BKIIoYarouu Kinbka Gpopm PKM.

[Manientu 3 PKM maroTe puriqauii, HeKOMIUIacH-
tHu# JILI i3 mopyIIeHHsSM AiacTOJIIYHOTO HAIOBHEHHS
Ta BUCOKUM THUCKOM HarlOBHEHHS. XPOHIYHO ITiJBHIIIE-
Huil niactomiunuit tuck (JT) JIII 3a3Buuaii cpuyu-
HS€ JITCHEBY TiNEPTEH3ii0, IO IOCHIIIOE TPaBOCEp-
IIEBY HEIOCTATHICTh, OCOOJIMBO KOJIM MPaBHH MUTYHO-
yok (ITHI) ypaxenui, sk mpu aminoinosi cepus (AC).
Ha pannix cragissx PKM cuctoniuna ¢ynkmis JIII 3a-
3BUYAN 30epiracThcsi, MPUHAWMHI, SKIO OIIHIOBATH il
3a (pakmiero Bukumy JIIII (OBJII), ane 3 vacom BoHA
Ma€ TCHJICHIIII0 10 moripiiueHHs. [1030BKHSI CUCTOTI-
yHa ¢ynkuis JIII gyacto 3HMXKYEThCSI HAa paHHIX CTa-
nisix, ocoonuo npu AC. He3Baxkarouu Ha 30epexeHy
GOBJILI, JIIII He MoXe HaIeKHHMM YHHOM 3aIllOBHU-
THCSI, @ PO3MIp HOPOKHUHU IIUTYHOUKA MOXE OYTH 3Me-
HIICHUH Yepe3 3HauHe TOTOBIIEHHS CTiHKH, 10 MPU3-
BOJHUTH 10 Maike (DiKCOBaHOTO yaapHOro ob'emy. B
TaKMX YMOBaX €IMHOIO aJallTHBHOIO peakiliero Ha di-
3WYHE HABAaHTAXKCHHS, 3[aTHOIO 30UTBIIUTH CEpIEeBUN
BHUKHJ, € 30UTBIICHHS YaCTOTH CEpPLEBUX CKOPOYCHB,
sIKe MOYKe OYTH 3HIDKCHE Y MAIi€HTIB 13 CYITyTHHOIO Be-
TETaTHBHOIO TUCQYHKITIETO, IO MiABHIYE PU3UK TiIO-
TeH3i1 mix yac ¢i3uYHUX HaBaHTaKeHb. KpiM Toro, pe-
MOJICTIOBaHHsI Ta JUJIaTallis nepeceplib 4acTto Nnpus-
BOJIAATH 110 Gibpmmsiii mepeacepap (PI1), 1o 3mMeHIye
BHECOK mepencepp y HaroBuerns JII [9].

I'emoauHaMivHuil IPOdinb, CHIIBHUE IS BCIX
¢opm PKM, MoxHA TOCUTH TOYHO OXapaKTEePH3yBaTH
3a JIOTIOMOTOI0 TPAHCTOPAKAIBHOI €XOKapAioTpaMu.
[epmoro o3HaKO 00MeEXyBaIbHOI maTo(dizionorii €
MTOETHAHHS ABOOIYHOTO PO3IIMPEHHS mepeacepanp (0e3
SIBHUX TPWYUH, TAKUX SK KIAallaHHI 3aXBOPIOBAHHS 200
GidpunALis Tepeacepib), HOpMaIbHOI ab0 MOMIPHO
3HW)KEHOT (pakuil BUKHIY JIBOTO 1 NpaBOro LUTY-
HOYKIB Ta HEpO3LIMPEHUX LUTYHOUYKIB. JlomuepiBchbke
300pa)XeHHs MOXE MI0Ka3aTH PECTPUKTUBHY CXEMY Ha-
MOBHEHHS TPAHCMITPAJIBHOTO KPOBOTOKY 3 MiJBHIIE-
HOIO MIBUKICTIO PAHHBOTO /TIaCTOIIYHOTO HATIOBHEHHS
(xBuna E) gepe3 migBHIEHHH THCK y JIIBOMY Tepen-
cepai (JIIT) Ta 3HIKSHOIO MIBUIKICTIO HATTOBHEHHS ITe-
pencepab (xBuisa A) uepes Bucokuid [T y nuryHoukax,
3HI)KEHHSI 4acy MITpaJbHOI'O CIIOBUIBHEHHS Ta dacy
i30BOJIIOMETpUYHOTO  po3ciabnenns. Kpim  Toro,
CIIBBIAHOIIEHHS MIDK CHCTOJIYHMM 1 J1aCTOJIYHHUM
KPOBOTOKOM Y JIET€HEBHX BEHaX IMOMITHO 3HIKYETHCS
yepe3 Bucokuit Tuck B JIII. TkanuaHa noruteporpadis
3a3BHYAil HOKa3ye 3HIDKEHY PaHHIO T1aCTOIIYHY IIBU/I-
KicTh MioKapza (e'), 10 TMPU3BOIUTH IO ITiIBUIICHHSI
cruiBBigHomenHs E/e’. 3acTiif HIKHBOI MOPOKHUCTOL
BEHU Ta MEYiHKOBUX BEH, a TaKOX pPEeBepC HiacTOMid-
HOT'O KPOBOTOKY B II€4iHKOBHMX BEHAX ITiJl Yac BIUXY €
3BHYaifHUM siBUILeM uepe3 He3naTHicTb [ anantysa-
THCh 70 30UIBIIEHOTO BEHO3HOI'O IOBEPHEHHS
[8,19,25].
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XapakTepHi 3MiHM KOKHOTO pO3Jajy HakiIaja-
I0TBCS Ha 3aranbHui Mopdonorianuii 1 GpyHKIIIOHATE-
HUH (HEHOTHII, IO MPU3BOIUTE J0 Iy)KE TETEPOTCHHOT
kapTuHU. KapmioBacKyJIsspHUH MarHiTHHHA pe3oHaHC i
TICTOJIOTIST MiOKap/a J03BOJIIIOTE JOCIHIIKYBATH HaJI-
3BUYAHHO TEeTEpPOreHHMI cyOcTpar miokapaa. HaBith
eJeKTpokapaiorpadiyHa KapTUHA MOXKE CHIIBHO Biapi-
3asATHCS B crnektpi PKM. MoxumBum crienudivHum
mapkepoM PKM, Xo04 i HEUyTIMBHM, € O3HaKa MOMIT-
HOTO JIBOOIYHOTO pO3IIUpeHHs nepeacepas [3].

Kuniniyna kaptuna PKM moxke Oytu nyxe pi3HO-
MaHITHO!. BOHA 3aJIeKUTh BiJl CYMyTHBOT NATOJIOTI Y
BHIIQJKy BTOPUHHUX (GOpM, ajie TiacTOJIYHE TOpY-
MICHHSI MOXE BpaYKaTH SK JIBUH, TaK 1 MpaBUil MUTYHO-
qoK. CUMIITOMH BKJIIOYAIOTh 3aJIUIIKY, HaOpsSK Jiere-
HIiB, CepICOUTTS, BTOMY, OPTOMHOE i Oib y Tpymsax
[23]. CepueBa memocratnicts (CH) i GiOpuswis me-
pencepap (PII) 3anumaroThCsA HAHTIOMHPEHIIIAMU
cumnromamu. CH HaiiuacTimme npaBOCTOpOHHS a0o
JIBOKaMepHa 31 30UIbLIICHHSM MeYiHKU, HAOPSKOM HUX-
HiX KiHiBok i aciurom [3]. Tlpu kimiHivHOMY OIS
YaCTO CIIOCTEPIraloThCsl PO3LIMPEHHST SPEMHOI BEHH,
CHCTOJIIYHHH IIIyM, TPETiH TOH ceplis, JIETeHEB] XPHUITH
i mepudepuyHmii HaOpsK. Pigire 3ycTpiyarThes remna-
TOCIICHOMETAJTis, caM acIHT i aHacapKa Ha ITi3HIX CTa-
Iisix xopoou [14].

HemonasHi gociipkeHHS MTOKa3ykOTh, IO Y MAIli-
enTiB 3 PKM ceprieBa Ta nepudeprudHa BereTaTHBHA
MUCOYHKITIS MOB'I3aHA 31 3HIKEHOI YYTJIMBICTIO Oa-
popeduiekcy, Mo NPU3BOAMTH 1O KIIHIYHOTO TOTIip-
HIeHHA Ta aputMiil. HasgBHicTh HOpManmbHOI (pakiii
BUKHJIy HEJIOOLIHIOE MPOTPECYBaHHS 3aXBOPIOBAHHS
[15,20]. Kniniuno PKM Bakko BiIpi3HUTH BijJi KOHCT-
puktuBHoro nepukapauty (KII). Icropist kapaioxipyp-
rii, TpaBM, TyO0epKy/nb03y abo 3JI0SKICHUX MYyXJIHH Oi-
neine Bkazye Ha KII, Toxi six Bucoki pieHI BNP y mra-
3Mi BKa3ytoTh Ha PKM [1].

Bauseko 99% mnamientis 3 PKM marors anomainii
Ha EKT'. Haifqacrimoro aputmiero € GpiOpusmist mepe-
cepap (®@II), oOymoBneHa 301MBIICHHSIM TEepeACePIb.
TTommpeHoro 3HaXiIKoI € miaBUIneHn cerMeHt ST i3
3yO4acTuMu ab0 ABodasHumH mi3HiMU 3yOrsiMu T. Ta-
KO OnuMcaHo 3HauHe npurHideHHs ST 3 iHBepciero 3y-
6us T, mo imMiTye cyOeHIoKapaialibHy ileMiro, i moB'-
SI3aHO 3 MiJIBULIIEHUM PU3UKOM PANTOBOI CEPIIEBOi CMe-
pri (CCH). MoxyTp cmocTepiraTucs IeperdacHi
CepIIeBi CKOPOYCHHS SIK NMUTYHOUKIB, TakK i Tepeacepanb
[10,14].

HaiinommpeHimmM pe3yiapTaToM peHTreHorpadil
TpyJHOT KIIITKH € KapioMeraisi, CIpHYMHEHa JBOCTO-
POHHIM 30UIBLIEHHSIM INepencepab. Takok MOXYyTh
CriocTepiraTics 3acTiil y JIereHeBUX BEHAX, IHTEPCTH-
mianeHui HaOpsIK i TuieBpaibHuii BumiT [14]. A Takox
Kajpuudikamnis mepukapaa abo HU3bKUH BomsTax QRS
Ha EKT migkasytots miarno3 KII. Mexanika JILII, Bu-
3Ha4eHa 3a JIOMOMOTOI0 BiJICTE)KEHHS TKAHUH Ha €XO-
kapaiorpadii Ta CMR, moxe momomorta y po3pis-
HeHHi X cranis [21].

3a3Buuail exokapaiorpadis moxkasye BiJICYTHICTH
rineprpodii abo annaTanii HUTyHOUKIB, 30epeKeHy CH-
croiuny (paxiito Bukuay JIII, nBodiuHe 301bIICHHS
nepencepab Ta A1acToNiYHy AUCOYHKII0. AMEpUKaH-
cbKe ToBapucTBo exokapuiorpadii (ASE) mpononye

YOTUPHU TapameTpu i imeHTHdikamii JiacToNiYHOT
TUCQHYHKITIT:

e [HIEKC MaKCHMaJIBHOTO 00’ €My JIIBOTO TIepe-
cepas (LA) >34 mi/m;

e [likoBa MIBUIKICTH TPUKYCIIJANBHOI PETYpTi-
tamii (TRV) >2,8 m/c;

e Cepenne cruiBignomenns E/e' >14;

o Kinbpuesa mBHAKICTH €' (eperopokora e' <7
cM/c, biuna e' <10 cm/c).

CHiBBiTHOIIICHHS ~MaKCHMAIbHOT ~CHCTOJIYHOI
IIBUJIKOCTI JIETCHEBOT BEHU 10 MaKCUMAIBHOI JiacTo-
JHYHOI IIBHUIKOCTI Ta 3MiHH criBBigHOmEHHS E/A mpu
MaHeBpi BanbcanbBu BUKOPHCTOBYIOTECS IS AEMOHC-
Tparii miaBumeHHs TrcKy HanmoBHeHHs JII. [eski pe-
3yJbTATH €XOKapaiorpadii TakoX JOIOMararoTh Bipi-
3HUTH igionatnyHy Gopmy PKM Bix BropuHHHX (Ha-
MPHUKJIaN, CapKoilo3 cepls, Tinepeo3nHO(ITbHHMA
CUH/IpOM, AiabeTUYHA KapaAioMionaris, CKIepoaepMis,
eHjomiokapaianbHuil Gidpo3, BIUIMB pajiamii, Kapuu-
HOiZJHA XBOpoOa cepllsl, METacTaTUYHHH paK TOIIO).
Kpim Toro, exokapaiorpadist Hagae 101aTKOBY iH(OP-
Martito s audepenuiarii PKM Big KOHCTPUKTHBHOTO
nepukapauty [17,18,22].

MarnitHO-pe3oHaHCHa TomMorpadis cepit (CMR)
Hajae Oinpine iHdopmarii, HiK exokapaiorpadis. 3o-
KpeMa, BOHa KOPHCHA JIJIS 1iIeHTU(IKAMIT crierupiaHIX
3aKOHOMIPHOCTEH, XapaKTepHHX JJIs 3aXBOPIOBAHb, IO
BukinkaroTh PKM. Hampuknan, nudysHe cyOeHnmo-
KapaiasibHe Ti3He mocwieHHsa ranominieM (LGE) mae
npubiu3Ho 95% crernudiuHIiCTh IS TIarHOCTUKH
aminoino3y cepus (AC). Kpim Toro, LGE na CMR
BU3HAHO I[IHHUM [POTHOCTUYHHAM  (DAKTOpOM Yy
nauieHTiB 3 kapaiocapkoinozom abo AC. Sk i exo-
kapaiorpadito, CMR MOXHa BHKOPHCTOBYBATH IS
nudepenmiaiii PKM Bil KOHCTPUKTHBHOTO TEpUKap-
aury [12,13].

EnmomiokapianeHy OiOICit0 3a3BHYail BHKOHY-
FOTh, KOJIY iHIII TECTH HE Ja0Th OCTATOYHHUX PE3yIbTa-
TiB. Ll mpoueaypa Moke BUIBUTH, HATIPUKIIAJ, HASB-
HICTb aM1JIOTTy a0 BiFKIaICHHS 3aJ1i3a, 10 JTOTIOMOKE
HiATBEpANTH a00 BUKIIIOYHUTH JIesiKi BTOPHHHI (opmu
PKM. IIpoTe, uepe3 HEOMHOPIAHY CTPYKTYPY IIBOTO 3a-
XBOPIOBAHHSI, KOPUCHO TonepenHbo BukoHaTH LGE-
CMR nans ToyHIIIOro KepyBaHHs OIOICi€l0 Ta 3MEH-
HICHHS HMOBIPHOCTI XHOHOHETaTHBHOTO PE3yJIbTaTy
[14].

JlikyBanust BropuHHHX Gopm PKM 3anexurs Bifg
KOHKPETHOI IIPUYWHU OCHOBHOTO 3aXBOpIOBaHHI. [
imionaTiyHOI (OpPMHU Teparis CIpsIMOBaHa Ha IIOJIer-
urenHs cumnromie CH [24]. 11 nokpalleHHs HamoB-
HEHHS IUTYHOYKIB 1 3MEHIIEHHS AiacTOJIYHOI TUchyH-
KIIi1 MO’KHA 3aCTOCOBYBATH HEJIUT1APOMIPUINHOBI 0J10-
KaTOpH KaJbI[IEBUX KaHATIB (HANPHKIAZ, Bepamamin,
aunTiazeM) Ta 6era-0lokaTopH, SKi TAaKOXK CHPHUSIOTH
po3cnabieHHI0 MITYHOUKIB. ApUTMIi CliJ JKyBaTH,
BiJIIal0YH MTEPEBary BiTHOBICHHIO CHHYCOBOTO PUTMY;
SIKIIO 1€ HE BAAETHCS, IPU3HAYAIOThH EPOPAJIbHI aHTH-
KOarynsHTH. IMmnanTamist AediopuisiTopiB po3risaa-
€TBCSl JUIA 3aroOiraHHs pamnToBiil cepuesiii cMepri,
X04a Kpurepii BigOOpy Naui€HTiB CKIaJHO BU3HAYUTH
[4]. TpaHcIUTaHTALiFO CEepIs BBAXKAIOTH €MHAM OCTa-
TOYHUM MeToz0M JikyBaHHs PKM i pexoMeHnayeTscs
mamiedram i3 CH, sika He migmaeTbes iHIIUM METOAaM
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nikyBaHHs. Jleski DOCIITHUKH PEKOMEHIYIOTh BKITIO-
YaTH TAIEHTIB J0 CIMCKY HA TPAHCILIAHTAIIIO HABITh
Ha paHHIX CTadisgX 3aXBOPIOBAHHS, 30KpeMa Oe3CHMII-
TOMHUX TAI€HTIB, Yepe3 IPOTPecyouuil XapaxTep
PKM [6].

ITetnpoBI AIypeTHKH BHKOPUCTOBYIOTHCS IS
3HATTS BEHO3HOTO 3aCTOIO B JISTEHEBOMY 1 BEJIIMKOMY
KOJII KpOBOOOIry, acuuTty. Bapro yHUKAaTH BHCOKHX
J103, 1100 HE 3HM3MTH HAJMIPHO MOMEpeIHE HaBaHTA-
JKCHHSI, OCKUIBKH 1€ MOXKE TPHU3BECTH J0 3MEHILIECHHS
CepIIeBOro BUKU/y Ta CIPHYMHUTH TiNOTeH31r0. JIUTrok-
CHH CJIiJl 3aCTOCOBYBAaTH 3 O0EPEkHICTIO 4epe3 Horo
apUTMOTEHHY Iifo [23].

[TamienTH 3a3BU9ai MOTaHO MEPEHOCATH OpaTnuKa-
pairo, i OpamiapuT™Mii MOXKYTh BUMaraT iMIUIaHTAIlil
aTPiOBEHTPUKYJSAPHOTO KapaiocTuMmydisaTopa. Ilpema-
paTH, 0 BIUTMBAIOTh Ha PEHIH-aHTi10TCH3UH-ATbI0CTE-
POHOBY CHCTEMY, HE ITOKa3aJId IPOTHOCTUIHOT KOPUCTIL
Ta MOXYTh BHUKJIHMKATH rimotensito [16]. @ibpumsiris
nepencep/ib € IMOIIMPEHOI 1 YacTo MOTaHO IepeHO-
CHUTBCS Yepe3 BTPATY ydyacTi Iepeicep/ib Y HallOBHEHHI
HITYHOUKiB. KOHTpONB pUTMY € IpiOpUTETOM HajJ KOH-
TPOJIEM YacTOTH, XO4Ya JOCSATHEHHS Ta MiATPUMAaHHS
CHHYCOBOTO PUTMY MOe OyTu ckiaaHuM. IlamienTu 3
CHUHYCOBOIO apuTMiero Ta DI MaroTh BUCOKUH TPOMOO-
eMOOJIIYHHN PU3UK 1 TOBUHHI OTPUMYBATH aHTHKOATy-
JITHTHY Teparito He3aJIe)KHO BiJl IXHBOT OIIHKH 32 IIIKa-
oo CHA2DS2-VASc. Leii minxin ciig 3acTocoBy-
BatH i B iHmux trmnax PKM [3].

IMmmaHTaIis BEHTPHUKYIAPHOTO  TOTIOMIXKHOTO
MPUCTPOIO € CKIIAHOIO Yepe3 MaJIuid po3Mip MOpoX-
HuHU JII Ta pus3uk o6cTpykuii npu kaHwIALIT Yyepe3
BepxiBky JIIII [11]. TpaucruiaHTalis cepiist MOXe OyTH
PO3IIISIHYTA Ui OKPEMHUX MAIliEHTIB 3 Pe3yJIbTaTaMU,
moaibHuMu 110 iHImuX etionoriit CH, 3a BUHSATKOM aMi-
JOiNo3y Ta pajialiifHO-iHIYKOBaHOI KapIiOMiomarii,
JIe pe3ynbTaTd 3a3Buyail ripmi [5]. OcTaHHIM YacoM,
3aBISIKM OUTBII paHHHOMY BHSIBICHHIO Ta JIIKYBaHHIO
aMmiIoino3y, TpaHCIUIAHTAIlis cepis Oyia 3alpOoIOHO-
BaHa K e(DeKTUBHUI BapiaHT AJIS PETENHHO BimiOpa-
HUX MAaIi€HTIB 3 aM1JIOTT030M, 3 pe3yJbTaTaMH, o110~
HUMH J10 TAII€HTIB, TPAHCIUIAHTOBAHUX 3 IHIINUX MPH-
gur CH [2].

YrpapiiHHS aHECTE31€r0 Nepe]] TPAHCIIIIAHTALlIEr0
€ CKJagHuM 3aBaaHHsM. OCHOBHI MPUHITUIIHN TEPE0-
MepariifHOTO JTIKyBaHHS BKIIIOYAIOTh: MATPUMKY aJleK-
BaTHOTO THUCKY HAIOBHEHHS, 30€pEKEHHSI CHHYCOBOT'O
PUTMY, KOHTPOJIb €IEKTPOITHUX TOPYIICHB Ta YIIPaB-
JIHHA CUCTEMHHM CYAHHHUM OIOPOM MU BiJHOCHO
(hikcoBaHOMY ceprieBoMy BUKHII. HemomaBHO crtamu
JIOCTYIHI HOBI Tepartii Juist aeskux Gpopm PKM, siki 3mi-
HIOIOTB TIepe0ir 3aXBOPIOBAHHS Ta CIPsIMOBAaHI Ha CIIe-
1udigHi 6imKu a00 HyKIETHOBI KUCIOTH [3].

BucnoBok: OHi€r0 3 HAWCKIAAHIMINX 33724 CY-
YaCHOT MEAMIIMHHY € PO3PI3HEHHS Pi3HOMaHITHHX (HOopM
KapioMionaTiii 3 KIIHIYHO 3HAYYIIOTO Ta 3iHCHEH-
HOTO MiIXOy JI0 JIarHOCTHKH Ta PO3yMIiHHS ITi€l TeTe-
POreHHOI IPYIIU 3aXBOPIOBAHb.

OcHoBHoOIO xapaktepuctukoro PKM e mocriiina
pecTpuKTHBHA (i310MI0Tis, SKa 3a3BUYail CyNpOBOIKY-
€TBCSl JTWIIATAL€I0 TepelncepAb 1 HEepO3MINPEHUMHU
NUTYHOYKAMH, HE3aJIS)KHO BiJl TOBIIMHU CTIHKH IILTY-

HOYKa Ta CUCTONIYHOI pyHKIii. OOMeKyBanbHUN ma0-
JIOH HAIIOBHEHHS Ha exokapziorpadii cam mo cobi He-
mocrtatHii s giarnoctukd PKM, ocKiabKy Takuii BU-
CHOBOK MO>Ke OyTH HACIIIKOM THMYaCOBHX FeMOIHHA-
MIYHUX 3MiH.

Ha BigMiHy BiJ TOBIIMHH Ta AWJIATAIN] IITyHOY-
KiB, SIKi BU3HAYAIOTh TIMEPTPOQPIUHY Ta AWIATAIIIHHY
KapJioMmionarii BiJIIOBITHO, PECTPUKTUBHUI XapaKTep
HATIOBHCHHSI MOXE OyTH JUHAMIYHHUM 1 3MIHIOBAaTHCS
MIPOTSATOM KOPOTKHUX IHTEPBAJIB Yacy (HalpuKia, npu
3aCTOCYBaHHI JIYPETHKIB JJIS 3HATTS CHJIBHOTO 3a-
cT010). TOMY JOIITEHO BBAKATH «IIOCTIHHOIO» PECTPH-
KTHBHY MaT0(i310JI0Ti10 32 HASBHOCTI PECTPUKTHBHOTO
mabJoOHy HAaNIOBHEHHS IMOHAWMEHIIE Ha JIBOX TIOBTOP-
HUX JOTUIEPIBCBKHUX €XOKapaiorpamMax: CIIOYaTKy IIij
Ygac KIIHIYHOTO OOCTE)KEHHS Ta MOBTOPHO Yepe3 IeB-
HUH mepiof (HampUKIaj, MOHAWMEHIIEe Yepe3 IIiCTh
MICSIIIIB).
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ACUTE OBSTRUCTIVE LARYNGOTRACHEITIS (CROUP) IN CHILDREN: CURRENT VIEWS
AND UNRESOLVED ISSUES
(Literature review)

Resume.

This article highlights the topical issues of acute stenotic laryngotracheitis (ASLT) in children, this disease
is one of the most common pathologies of the upper respiratory tract in childhood, of various etiologies, which
can lead to serious complications. The authors note that timely diagnosis and treatment are crucial for reducing

severe complications and reducing the risk of mortality.

Key words. Laryngotracheitis, croup, airway obstruction, children.

Abstract.

The aim of work. The aim of this work is analysis
of of modern approaches to diagnosis and treatment of
acute stenotic laryngotracheitis, study risk factors and
the main etiological factors of the disease, and as well as
development of recommendations for prevention and
detection of laryngeal stenosis.

The essence of the topic.

Etiology and pathogenesis. Acute stenotic laryn-
gotracheitis is most often caused by viruses, in particular
parainfluenza viruses, less often influenza viruses, ade-
noviruses and respiratory. syncytial virus lesions occur
on the background of viral infection, which leads to in-
flammation of mucous membrane larynx trachea and
surrounding tissues. In children, larynx has narrow lu-
men, so even slight edema causes stenosis, that is accom-
panied by acute,

The pathogenesis of disease is- associated with de-
velopment of inflammatory process, that includes swell-
ing of mucous membrane of the larynx increased secre-
tion of mucus and spasm of m- muscles of the larynx . As
aresult of there is narrowing of the lumen of the airways,
that leads to respiratory disturbance The most typical
symptoms include rough cough, hoarseness of the voice,
noisy breathing and inspiratory shortness of breath [4,6

Clinical picture . The disease usually begins sud-
denly, often at night. The main symptoms are barking
cough and stridor, hoarseness voice and sharp inspira-
tory dyspnea. In severe cases there may be symptoms of
hypoxia, such as pallor, cyanosis of the skin and mucous
membranes, disturbance of consciousness . Algover's in-
dex, that is used to assess the degree of respiratory fail-
ure, isan important criterion for making decisions about
further therapeutic tactics.

Acute stenosing laryngotracheitis is often classi-
fied according to degrees of severity .

* Mild degree (l) - the presence of only hoarse-
ness of the voice and barking cough.

®  Medium (II) - inspiratory stridor is added, but
there are no signs of hypoxia.

® Severe degree (I11) - significant stridor, signs
of hypoxia (cyanosis, tachycardia).

¢ Critical condition (IV) - extremely serious
condition with a risk of asphyxiation, requires immedi-
ate intubation or tracheostomy. [1,7].

Principles of treatment. Treatment of GSLT in-
cludes several main approaches.

® Inhalation therapy: the use of nebulizers with
bronchodilators and glucocorticoids helps quickly re-
duce edema and restore airway patency .

® Systemic therapy: in cases of moderate and se-
vere severity is indicated administration of systemic cor-
ticosteroids, that effectively reduce inflammation,

® Oxygentherapyand intubation. in critical cases
patients may require oxygen supportand, as required, in-
tubation to ensure adequate ventilation,

Childrenwith AMLT usually, recover withina few
days provided that timely and adequate treatment is pro-
vided. However, it is important to emphasize the need
for early detection of severe forms of disease for
with[1,5,6].

Prevention. Preventive measures include reducing
contact with infectious patients, strengthening . immun-
ity vaccination against influenza and other respiratory
infections, and as well as timely treatment of diseases of
the upper respiratory tract. An important role in preven-
tion is played by education of parents and medical staff
to recognize early signs of laryngeal stenosis  [6,7].

Conclusions. Acute stenosing laryngotracheitis
is a serious disease, that requires timely diagnosis and
correct tactics treatment, especially in childhood age .
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The main cause of development of stenosis is viral
infection which leads to edema and narrowing of the air-
ways. Treatment should be complex based on the degree
of severity of disease, including both drug therapy and .
if necessary , surgical methods. Timely treatment for
medical assistance allows to avoid severe complications
and reduce 2 the risk of fatal cases.
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MODERN ASPECTS OF ETIOLOGY, PATHOGENESIS, CLINICAL COURSE AND DIAGNOSIS OF
LYME ARTHRITIS

Abstract.

Lyme borreliosis is a zoonotic infection with a vector-borne mechanism of transmission caused by Borrelia
burgdorferi (less commonly B. mayonii). Rodents, birds, deer, and cattle are the natural reservoir of Borrelia
burgdorferi. Ixodes ticks (Ixodes scapularis and 1. pacifcus) are the main carrier of Borrelia between animals and
humans: humans become infected by a tick bite infected with Borrelia. The possibility of human-to-human trans-
mission of Lyme borreliosis has not been proven to date.

Lyme borreliosis is the most common vector-borne infectious disease characterized by a wide polymorphism
of clinical manifestations. The largest number of cases is recorded in the spring and autumn period (May-Octo-
ber), which is associated with an increase in outdoor activities and seasonal activity of ticks (most active in April-

June and August-October).

Keywords : Lyme disease, lyme arthritis, erythema migrans, ixodid ticks.

Etiology.

The causative agent Borrelia burgdorferi, a gram-
negative DNA-containing microorganism, belongs to
the order Spirochaetales, family Spirochaetaceae, ge-
nus Borrelia. Borrelia are motile Gram-negative spiro-
chetes with 3-8 whorls. The genetic apparatus of Bor-
relia has no analogues among bacteria and consists of a
single linear chromosome structure, a set of circular and
linear plasmids, the latter being associated with the ge-
netic plasticity of pathogens. Like other borreliae, B.
burgdorferi is capable of repeatedly changing its anti-
genic structure in the course of its life in a living organ-
ism. Such antigenic mimicry allows it to persist in an
infected organism for a long time. Two significant fea-
tures of the disease are associated with the Borrelia ge-
nus: geographic distribution and clinical course: Borre-
lia burgdorferi sensu stricto is most commonly isolated
in North America, less often in Europe, and more often
leads to musculoskeletal disorders; B. afzelii is found
in Europe and some regions of Asia and causes late skin
manifestations, and B. garinii is widespread every-
where, with neurological symptoms predominating.

Borrelia have a large set of antigens that form an-
tibodies of varying degrees of specificity; antigens con-
tained in flagella provide cross-reactivity with other
Borrelia, as well as Treponema and Leptospira. Among
the surface membrane proteins, heat shock protein an-
tigens deserve special attention. The outer membrane
of borrelia contains lipoprotein and a lipoprotein sub-
stance that has a weak endotoxin-like effect.

Borrelia, which are highly sensitive to various dis-
infectants, do not survive in the external environment
outside of a living organism, and die quickly under UV
irradiation and boiling. They are microaerotrophs, with
a growth optimum temperature of 33...+35 °C.

Modified Kelly's medium is optimal for growing
borrelia; it takes at least 3 weeks to isolate and identify
the pathogen. After 10 or more passages in culture, Bor-
relia can significantly reduce and even completely lose
their infectivity, while retaining their antigenic proper-
ties.

In the body of a sick person, Borrelia borrelii CL
are found in the skin, blood, cerebrospinal fluid, lym-
phoid tissue, synovial fluid, placenta, and even urine,
but the probability of detecting them in certain organs
and biological fluids is determined by the period of ill-
ness and the nature of organ disorders.

Epidemiology

Source of the infectious agent. Reservoirs and
sources of borrelia in natural foci, and at the same time
tick feeders, are about 200 species of wild animals,
which are lifelong carriers of borrelia.

The main sources of the infectious agent are ro-
dents - red and gray voles, house voles, forest mice, etc.
in Ukraine - voles, house and field mice, common and
lesser pika, in the United States - white-footed ham-
sters, deer hamsters, Mexican forest hamsters and other
rodents. In anthropurgic centers with developed agri-
culture, spotted and white-tailed deer, cattle, dogs, and
cats may be additional reservoirs, but their epidemio-
logical significance is much less. Bird migration en-
sures the spread of ticks infected with Borrelia to new
territories. The pathogen circulates through the animal-
tick-animal route. Since the pathogens persist in ticks
for life and are capable of transphasic and transovarial
transmission, ticks are also reservoirs of Borrelia. Hu-
mans are infected by a transmissible mechanism when
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they are in natural habitats, most often in deciduous for-
ests with undergrowth, bushes and grass cover in the
temperate climate zone.

Borrelia infection is possible through the dietary
route - when consuming raw goat's milk and other dairy
products without heat treatment; by contact - when rub-
bing the hemolymph of a crushed tick. The pathogen is
not transmitted from a sick person to a healthy one, ex-
cept for transplacental (vertical) transmission of borre-
lia from a sick pregnant woman to the fetus. The incu-
bation period lasts from 3 to 32 days, can be extended
up to 53 days, and averages 12 days.

Pathogenesis

During a tick bite, borrelia enter the skin with its
saliva, where the primary reaction occurs, in which pol-
ymorphonuclear neutrophils and monocytes are ini-
tially most active. The spread of the infection in the skin
is accompanied by an increase in the zone of hyperemia
that forms at the initial stage, the appearance of rashes
around the primary spot. The zone of hyperemia that
expands around the primary lesion is due to the fact that
borreliae move centrifugally from the focus, so they can
be isolated more often from the edges of the affected
area. The pathogens also penetrate the regional lymph
nodes, which is accompanied by their enlargement.

As a result of further hematogenous dissemina-
tion, borrelia enter all organs and tissues. The appear-
ance of secondary (migratory) rashes on different parts
of the skin is primarily associated with the repeated re-
lease of Borrelia from various foci. The immune system
is involved in the early stages: with the increase in the
activity of polyclonal B lymphocytes, the level of IgM
first increases (in weeks 1-3), peaking in weeks 3-8 of
the disease. Later, IgG appears (weeks 3 to 8). At the
stage of disseminated CL, damage to various organs
and systems is mixed, with borrelia and immunopatho-
logic reactions. At the same time, lymphocytic peri-
vascular infiltration and vascular occlusion are formed.
Borrelia can be detected in these infiltrates. Such le-
sions occur in the skin, muscles, heart, synovial mem-
branes, and peripheral nervous system. Borrelia also
penetrate the central nervous system, where an infiltra-
tive inflammatory process with the active participation
of T lymphocytes is formed. CNS lesions are accompa-
nied by the production of IgM and 1gG antibodies. In
the late chronic stage of the disease, the leading mech-
anisms are immunopathological. The damaging effect
is exerted by CEC, autoantibodies, interleukins. The
most active production of interleukins, collagenase,
prostaglandins is carried out in the presence of borrelia
and their antigens, which gives grounds to speak of CL
as a chronic, possibly lifelong, infection. However, it is
believed that borrelia play the role of a trigger, and the
lesions that occur in the chronic stage are realized
through the immune system. It is very noteworthy that
in the chronic stage, the level of IgM and IgG can be
significantly higher in the areas of localization of the
most severe organ damage (in arthritis - in the synovial
fluid, in encephalitis - in the cerebrospinal fluid) than
in the blood.

Clinical picture

Erythema migrans is a characteristic sign of infec-
tion, which is most often detected in 70% of patients.
Migratory erythema is the only external manifestation
of Lyme borreliosis that can be detected during clinical
examination in patients with acute arthralgia. But in
most patients with arthritis, erythema migrans never de-
velops or goes unnoticed. Almost half of the patients
have signs of systemic inflammation (malaise, fatigue,
headache, arthralgia, myalgia, subfebrile body temper-
ature, and lymphadenopathy). Usually, episodes of
Lyme arthritis are short and affect one large joint, most
often (90%) the knee joint is involved in the pathologi-
cal process. Less commonly, the elbow, ankle, hip, and
wrist joints are affected. Relapses of arthritis are noted
over a period of several months to years in <50% of
patients, even in those receiving adequate therapy. Ar-
thritis usually begins suddenly with moderate pain
(VAS 20 to 6 0 mm) and inflammatory syndromes.

A typical joint syndrome has the following signs

- involvement of large joints - hip, knee, shoulder;

- absence of axial skeletal lesions;

- mono-, oligo lesions;

- moderate synovitis;

- concomitant tendonitis, tendosynovitis, bursitis,
fibrositis;

- muscle involvement - myositis, myalgia;

- neurological manifestations.

Sometimes in clinical practice, there are atypical
cases of Lyme arthritis with hip involvement of the type
of septic coxitis, especially in children, characterized
by a significant increase in erythrocyte sedimentation
rate (ESR) and the absence of fever.

Diagnosis

The history of the disease and clinical signs and
symptoms, especially the appearance of erythema mi-
grans, are important in the diagnosis. The main meth-
ods of diagnosing Lyme arthritis are laboratory verifi-
cation of borreliosis infection, which helps to make a
decision in a more complex case of the disease. IgM
antibodies to Borrelia begin to rise 2 to 4 weeks after
infection. High levels of IgM and IgG can persist in
some patients for many years, even after treatment. A
highly sensitive ELISA test should be used as a screen-
ing test; in case of a positive or doubtful result, confir-
mation by a specific immunoblotting test is required.
The result is considered positive if 2 out of 3 antigenic
bands are detected by IgM - arthritis is considered acute
and 5 out of 10 bands are detected by 1gG - arthritis is
considered chronic. Borrelia DNA can be detected by
polymerase chain reaction (PCR) in skin biopsy sam-
ples, synovial and cerebrospinal fluids, blood, and
urine. The detection of Borrelia by PCR is highly spe-
cific, but the sensitivity in synovial fluid is no more
than 85%.

Biopsy of the synovial membrane reveals fibrin
deposits, villous hypertrophy, vascular proliferation,
and marked plasma cell and lymphocyte infiltration. In
some cases, silver staining reveals spirochetes. The
number of leukocytes in the synovial fluid is 5 - 102-11
- 10*/ml, the largest proportion of them are segmented
neutrophils. There is an increased protein content, nor-
mal or decreased glucose levels, and negative tests for
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rheumatoid factor (RF) and antinuclear factor. The iso-
lation of a spirochete culture allows for a reliable diag-
nosis, but this is rarely possible. Routine general clini-
cal examinations reveal a slightly elevated ESR and C-
reactive protein (CRP) levels.

Ultrasonography (US) of the joints reveals thick-
ened synovium, increased fluid, combined periarticular
tissue changes, tendonitis, enthesitis, muscle thicken-
ing, and swelling. Ultrasonography can be useful in de-
tecting subclinical synovitis and determining the out-
come of the disease, but this method is nonspecific and
is not used in the differential diagnosis.
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Axmyanvnicmo:

BipycHni enidemii ma nandemii cmumynroganu po3pooKy i0oMux i BiOKpUmMms HOGUX NPOMUBIPYCHUX 3AC0018.
Bnusbrko commui Mono- ma KoMOIHOBAHUX NPOMUBIPYCHUX NPENAPAMIG BIICE CXBALEHO, d MUCAYL 3HAXOOAMbCSL 8
po3pobyi. B daniit pobomi 610 KOPOMKO PO32NAHYMO ePYRU NPOMUGIPYCHUX azeHmie ma ix ocobnusocmi. Epex-
MUBHICTb NPOMUBIPYCHUX NPENAPAmie 3aiedcums 6i0 6a2amvox (paxmopie, GKIOYAIYU MU 8ipycy, cmadilo 3a-
XBOpIOBaHHS, Mexanizm Oii npenapamy, a maxKoaic iHousioyaivbhi ocodbausocmi nayicuma. Ilpomusipycui npena-
Pamu 3acmoco8yromuvcs 0 IiKY8AHHA PISHUX 8IDYCHUX IHeKyitl, makux ax epun, BIJI, zepnec, cenamum ma inui.

Bcemyn: YV cyuacniti meOuyuni npomugipychi npenapamu 8i0icpaioms Kio4og8y posib ¥ 60pomuvoi 3 8ipycHumu
IHbexyisamu, Wo CManosIsImb CEPUO3HY 3a2po3y 0Jisl 300pos s nacenenns. Bio epuny oo BIJI/CHI/y, yi rikapcoki
3acobu 3abe3neuyioms ehexmusni pivuenns 0 AIKY8aHHS mMa NPOQIIaKmMuKy 3axX80pi06anb, WO GUKIUKAHI Pi3-
Humu gipycamu. Pozeumox nosux npomugipycnux mepaniii 6a3yemucst Ha eTUOOKUX 00CHIONCEHHAX GIPYCHOI na-
moeenesy ma Mexauizmie Oii npenapamis, w0 00360J5€ MeOUUHIll CRITbHOMI A0anmysamucs 00 HOBUX GUKIUKIE )
cghepi oxopoHu 300p0o8’a. Y yiti cmammi mMu posenaHemo pizHi Kiacu npomusipyCHux npenapamie, ix mexanizmu
0ii ma nepcnekmugu po36umKy y C8imii HOBUX HAYKOBUX OOCACHEHD.

Relevance: Viral epidemics and pandemics stimulated the development of existing and the creation of new
antiviral agents zaobiv. Nearly hundreds of mono-combined antiviral drugs have already been approved, and
thousands are in development. In this work, a brief look was taken at groups of anti-Russian agents and their
characteristics. The effectiveness of antiviral drugs depends on a variety of factors, including the type of virus, the
stage of infection, the mechanism of action of the drug, as well as the individual characteristics of the patient.
Antiviral drugs are used to treat various viral infections, such as influenza, HIV, herpes, hepatitis and others.

Intro: In modern medicine, antiviral drugs play a key role in the fight against viral infections that pose a
serious threat to the health of the population. From influenza to HIV/AIDS, medical professionals will provide
effective solutions for the treatment and prevention of illness caused by various viruses. The development of new
antiviral therapies is based on in-depth studies of viral pathogenesis and the mechanisms of drug action, which
allows the medical profession to adapt to new trends in the health care field. This article will look at the different
classes of antiviral drugs, their mechanisms of action and the prospects for the development of new scientific
advances.

Knrouosi cnosa: sipyc, npomugipychuil 3acio, KoMOiHaYis npomusipyCHUX npenapamis.
Key words: virus, antiviral infection, combination of antiviral drugs.

Mertor0 po00oTH € aHAJI3 JITEPaTypH, OO0 BUB- OCHOBHI rpynu NpoTUBipyCHNX MpenapariB:
YEHHSI 0COOIMBOCTEH Ta €)EKTHUBHOCTI OCHOBHHUX TPYII 1. Turi6iTropm BipycHoi pemikamii : i npemna-
MPOTHBIPYCHUX IpenapaTis. paTu 6JIOKYIOTB 34aTHICTH BipyCy IO PO3MHOKEHHSI.

Martepianu i meroau: o anamizy Bkimowanucs  Hanpuxman, iHTiGiTOpH 3BOPOTHOT TPAHCKPHUINTA3HU (K
TITBKH PEIEeH30BaHI CTaTTi, omyOmikoBaHi aHriiiice- st BIJI) abo inribitopun PHK-nomimepasu (sx as Bi-
KOIO0 MOBOIO, B SIKUX JOCIIJUKYBAJINCS TPYIH MPOTUBI-  PYCiB TENaTUTY).

PYCHHX TIpemapaTiB, MeXaHi3Mu iXHbBOI Aii, crocobu 2. TuridiTopm npoHnKHEeHHs 260 BUXOAY Bi-
PE3UCTEHTHOCTI OakTepiil 1o aHTHOIOTHKIB. pycy : 1i npenapaTH MepenKoHKA0Th IPOHUKHEHHIO

OcHoBHa yacTuHa: [IpoTHBipycHI mpenapati €  Bipycy B KJIITHHU a00 BUXOAATH 3 HUX. Hanpukian,
B)XJIMBUM IHCTPYMEHTOM y OOPOTHOi 3 BIDYCHUMH iH- ~ aMaHTaJMH 1 OCEJIbTaMiBip BUKOPUCTOBYIOTh JUIsl
(exuisiMu. BoHu 1it0Th Ha pi3HI €Tany BipyCHOrO LU-  JIIKYBAaHHS IPUILY.

KJ1y, 3aBa)Kalouu BipycaM pO3MHOXYBAaTHCS Ta MOIIU- 3. IMyHocTHMYAsITOpPH Ta iIMyHOMOAYJISITOPH !
proBaTHcs B OpraHizmi. i mpernapaTtd HE MaroTh IPSIMOTO HPOTHUBIPYCHOTO
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e(eKTy, alle CTUMYIIOIOTh IMYHHY CHCTEMY Uit 00-
poTh0u 3 iHdekmiero. Hanpuknaz, inTepdeporu 3acto-
COBYIOTBCSI JUIA JIIKyBaHHS BipycHoro rematuty C i B.

IlepeBaru NpoTUBipyCHUX Mpenaparis:

o IinecnpsaMoBanicTs : barato mportuBipyc-
HUX IpenapaTiB Aif0Th BUOIPKOBO Ha BipyCHI KIITHHH,
HE TMOIIKO/KYIOUH 3/10POBI KIIITHHH.

e 3HMKeHHSI TPHBAJIOCTI 3aXBOPIOBAHHS
BukopucTaHHs NpOTHBIpYCHHX 3ac00iB Ha paHHIX
CTaJisIX MOXKE€ CKOPOTHTH TPHBAJICTh 3aXBOPIOBAHHS 1
3MEHIIHUTH TSHKKICTh CUMIITOMIB.

e  3HMKeHHS PH3HMKY YCKJIAJHEeHb : IPETIapaTH
3MCHINYIOTh ~ HMOBIPHICTh ~ PO3BUTKY  CEpHO3HUX
YCKJIaIHEHb, TAKAX SK MHEBMOHIS (y BUIAAKY TPHITY)
ab0 ypaXeHHs XBOpoOH (y BUITAIKy TE€TIaTUTY).

OO0MekeHHS i mpodJeMu:

1. PesucrentHicTb BipyciB : Bipycm 3maTHi
IIBUAKO MYTYBaTH, II0 MOXKE MPU3BECTH 10 PO3BUTKY
PE3UCTEHTHOCTI JI0 MPOTHBIPpYCHUX 3aco0iB. Lle 0cod-
JIMBO mpobiieMaTHyHo mpu JikyBaHHi BLJI, rpunmy ta
reprecy.

2. Yac mouarky JjgikyBanHsi : [IpoTuBipycHi
npenapaTt HallepeKTHBHIII, KOJI 3aCTOCOBYIOTHCS Ha
paHHIX eTamax iHgekmii. SKIo JikyBaHHS PO3IIOYaTO
3aHAZTO Ii3HO, 10T0 e(DeKTUBHICTH MOXE CYTTEBO 3HH-
3UTHCA.

3. Io6iuni edpexTn : Jlesxi npoTuBipycHi Tpe-
TapaTv MOXYTh BHKJIMKATH CEpHO3HI MOOIYHI peaxilii,
Taxl sIK TTOIIKO/PKEHHS KJIITHH, OPYILEHHS 0OMiHY pe-
YOBHH, aCTEHO BETreTaTHBHI MPOSBU.

4. BapricTs JikyBanus : bararo BipyciB npoTu-
3ac00iB, 0COOJIMBO HOBITHIX, MOXKYTh OYTH JJOPOTHUMH,
mo oOMexye iX JOCTYIMHICTh IS IIMPOKHX BEPCTB
HaceJIeHHSI.

Hpuknagm edeKTUBHUX NPOTHBIPYCHUX Mpe-
naparis:

e OcenpramiBip (Tamimro) mns mikyBaHHS 1
MPOQLIAKTUKY TPHITY.

e ANWKIOBIp 1 WOTO aHANOTH IS JIKyBaHHS
reprecy.

e AwntuperposipycHa tepanist (APT) nnst xoH-
Tposro BIJL.

e CodocOysip s ikyBanHs renatuty C.

O3zeapTamiBip, mupoxo Bigomuit sk Tamidutio, €
iHTi0ITOPOM HeipamiHia3u, KU BUKOPHUCTOBYETHCS
JUISL JIIKyBaHHs Ta Ipo¢iakTuky rpury. OcraHHi goc-
JIJUKEHHS IPOJIOBXKYIOTh BUBYATH HOTO €()EeKTHBHICTD,
0co0JIMBO B TOPIBHSAHHI 3 1HIIMMH TPOTHBIPYCHUMH
3acobamu.

1. Edexrusnicrs : y mera-anamizi 2023 poky
OyJ10 BHSBIICHO, IIO 03EJBTaMiBip MOTSHIIHHO CKOPO-
4y€e TPUBATICTh TOCTIITAITi3aIT MAII€HTIB i3 BAXKKHM Ce-
30HHHUM TpHUIOM Ha 1,63 qHA mopiBHSIHO 3 m1anedo abo
CTaH/JapTHUM JiKyBaHHsAM. OJHaK BIUIMB Ha CMEPT-
HICTh 3aJIMIIAETHCS HEBU3HAYCHUM 4€pe3 HU3BbKY J10C-
TOBIPHICTh JJOKa3iB. 3MaTHICTh O3€JIbTaMiBipy MOJIET-
IIyBAaTH CUMIITOMH B HEYCKJIQTHEHUX BUIAKaX (TAKUX
K JINXOMaHKa, 0116 y M’s13aX a00 BTOMa) MiATBEPKY-
€TBCS TIONEPEAHIMH JOCIHIKCHHSIMH, ajle, 3HOBY X
TaKH, JOCTOBIPHICTh HOTO BIIMBY Ha 3MEHILCHHS TPH-
BaJIOCTI CHUMITOMIB € CEPEAHBOI0 ab0 HU3BKOIO.
(https://secure.medicalletter.org/TML-article-1689a)

2. Be3neka : noOiuyHi epeKkTH 03eabTaMIBIPY H0-
Ope 3aJI0KyMEHTOBaHI Ta BKIIOYAIOTh HYAOTY, OJFO-
BaHHS Ta T'OJIOBHI 00J1i. Y piIKiCHUX BHITaIKaX IOBII0-
MJISUTOCSL TIPO HEPBOBO-TICUXIUHI CHMIITOMH, TaKi SK
MapeHHs1, X04a BOHU TAK0X MOXKYTb OYTH YCKIIaJHCH-
HAMH camoro rpuiy.
(https://secure.medicalletter.org/TML-article-1689a)

3. IlopiBHSHHS : y MPSIMUX MOPIBHAHHSIX JOCITi-
JOKCHHS TOKa3YIOTh, 10 03€JIbTaMIBIp MOXe OyTH Ha-
CTIJIBKM K a00 TPOXH MeHII e(eKTHBHHUM, HiX HOBI
MIPOTUBIPYCHI Mpemnapary, Taki sk 6ajokcaBip MapOOk-
CHJI, Y HCYCKJIITHCHUX BUMANIKAX, aJIC BiH 3aJIUIIA€THCS
OCHOBHUM 3ac060M gepe3 Horo OUTBIN MUPOKE 3aCTO-

CYBaHHH BaXKHUX BUIIAJKAX.
(https://www. medrxw org/content/10.1101/2024.05.2
8.24307938v1)

i pe3ynbTaT miIKpecIIoTh, 0, X04a 03¢IbTa-
MiBip € KOpPHCHUM y 0araTthboX BHUIAIKaX, OCOOJIHBO
IIPU 3aCTOCYBaHHI Ha paHHIX cTafisx iHdekuil, 3a1m-
LIAETHCS] HEBU3HAYEHICTH 11010 HOTO BILUIUBY Ha OLIbII
BaXKi pe3yJIbTATH.

AnuKJIOBIp (aUMKIOBIP) € OJHHMM i3 HaWOUIbII
LIMPOKO BUKOPHCTOBYBAHHX MPOTHBIPYCHUX Mperapa-
TIiB JUIs JIIKYBaHHS FePIICCBIPYCHUX 1HPEKIIIH, TAKUX SIK
cumiutekcHuit repriec (HSV) ta BiTpsiHa Bica/onepi3y-
rounii aumaii (Varicella zoster, VZV). Ocpb nesiki Bax-
JIMB1 aCMIEKTH Cy4aCHUX JAOCIIKECHB I[bOTO IpeTapary:

1. EdexTuBHiCTH NpH JiKyBaHHI repmecy :

o AmukioBip €(pEeKTUBHO 3HIKYE AKTHBHICTB
BipyCy reprecy Ta YCKJIAQIHEHHS IIBHUAKOTO 3arO€HHS
HIKIPHUX BHCHINB. Y HEIIOJaBHEOMY JOCIiKCHHI
HiATBEPKECHO, 0 AI[MKJIOBIP 3HAYHO 3HWKYE CHUMII-
TOMH 1 TPUBAJICTh 3aXBOPIOBaHHA y BHIaAKy 3 HSV-
iH(EKLIE0 NPU paHHBOMY TIOYATKY JIIKYBaHHS.

o Opnak Oyno BHABJICHO, IO NPHU TPHUBAJIOMY
3aCTOCYBaHHI MpenapaTy MOXYTb PO3BHHYTHCS PE3H-
creHTHi mTamu HSV, ocoOmuBO y BHKOpHCTaHHI 3
ocnabieHuM iMyHiTeTOM. lle CroHyKao 10 MOIIyKy
QIBTEPHATHBHUX INJXO/IB, TaKUX SK BUKOPHCTAHHS
HOBHX TpemnapaTiB a00 KOMOIHAIll 3 amuKIOBIpOM.
(https://ashpublications.org/blood/article/130/Supplem
ent%201/3231/114851/Effectiveness-of-Acyclovir-
Prophylaxis-Against)

2.3acrocyBaHHs B mpogisiakTuni micas TpaHce-
MJIAHTAWIl |

e OpHuM i3 HaOpsSMKiB JOCHi/DKEHHS €
mpo¢iTakKTHYHEe BHUKOPUCTAHHS AIMKJIOBIPY IiCIsSA
TpaHCIUIAaHTAIlil TEMOMIOSTHYHHUX CTOBOYPOBHUX KIIITHH
(HSCT), konmu pusuk peaxkrusanii VZV € oco01mBo Bu-
COKMM. 3TiIHO 3 METaaHaJi30M, alUKJIOBIp 3HAYHO
3HW)KYe WMOBIpHICTE peaktuBanii B3B mig wac
PO UTAKTUYHOTO 3aCTOCYBAHHSI, aje MICHs TPHITU-
HEHHS IPO(ITaKTUKH MOXKIMBHN «e(EKT BiIKaTy» —
pi3ke i ABHUIICHHS pU3UKY iH(IKyBaHHS.
(https://ashpublications.org/blood/article/130/Supplem
ent%201/3231/114851/Effectiveness-of-Acyclovir-
Prophylaxis-Against)

3.IIporupaist pe3NCTEHTHUM LITAMAM |

e 3 omay Ha MOXIHMBY PE3HUCTEHTHICTH [0
aIMKIIOBIPY,  OCOOJNMBO  CepeAl  IMyHOXpPOMAToO-
rpadiYHUX 3aXBOPIOBAHb, JOCIIIKYOTHCS 1HIII PeTa-
partu, SIK-OT HPUTEJIBIp , SKi MOXYTb OyTH e(heKTHB-
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HUMH y BUIAJKaX CTIHKOCTI allMKJIOBIPY IITaMiB rep-
ecy. (https://www.yalemedicine.org/clinical-
trials/pritelivir-versus-foscarnet-for-the-treatment-of-
acyclovir-resistant-mucocutaneous-hsv-prioh-1)

Ii mani BKa3yrOTh Ha Te, IO AIUKIIOBIp 3ajUIIa-
€ThCS €PEKTUBHUM 3acO00M TIpH JIiKyBaHHI BipyCHHX
iH(DeKIIi#, MpoTe Horo TpuBajie BUKOPUCTAHHS HEOOXi-
JTHO TIPOBOJUTH PETEIBHUI MOHITOPHUHT, OCOOJIUBO Y
3aMiHi 3 HOBOIO 0CJIa0JIEHOI0 IMYHHOIO CHCTEMOIO.

OcTtaHHI JOCTIIKCHHS aHTHPETPOBIPYCHOI Te-
pamnii (APT) nponemoHcTpyBanu 6aratoo0iustoyi 10-
CATHEHHsI, OCOOJINBO 3 BUKOPHCTAHHSAM 1H €KIIIHHHX
npemapatiB TpuBanoi aii. Tpanumitina APT, sika BKiTto-
Yae MOACHHUN ITepopabHAN MPUHOM JTiKiB, OyIia ;Iyxe
edexTrBHOIO st npuaymieHHs BIJI mpubmusno y 70%
narieHTiB. OHaK AT ASSIKUX MOYKe OYTH CKJIaTHO JI0-
TPUMYBATHCS TMPUXMILHOCTI Yepe3 Taki mpoOaeMu, K
TICUXIYHE 370POB’sI, BXXUBAHHS NICUXOAKTUBHUX PEYO-
BUH 1 COIIaJIbHO-EKOHOMIYHI Oap’epH.

OnmHUM 13 OCTaHHIX TPOPHBIB € BUKOPUCTAHHS
iH’eKIIHHUX KOMOIHAIW TpUBanoi Mii, TAKMX SK Ka-
6oterpasip i puimiBipiH. KuiHiuHI BUIpOOyBaHHS y
2024 poui NpoJeMOHCTPYBAIIH, 1110 L€ JTIKyBaHHSI IIepe-
BEpIIyBajo MOJAcHHY nepopaibny APT y miaTpumii
MPUTHIYCHHS BIpyCy Y TAIl€HTIB, fAKi paHille Majd
npoOJIeMHA 3 MOJCHHUM JOTPUMAHHAM PEXKHUMY JiKY-
BaHHA. B omHOMY nocmimkeHHI Jinme 7% yYacHHKIB
APT TpuBanoi aii 3a3naym HenpuraideHHs BIJI y mopi-
BHSIHHI 3 25% y THX, XTO IIOJHS MpUHMaB TaOJCTKH.
Kpim Toro, BiH 100pe nepeHocHBCs, Xo4a JiesiKi yJac-
HUKH TTOBIIOMUJIM TIPO JIETKI peakuii y Micii iH eKIii.
(https://www.nih.gov/news-events/news-
releases/long-acting-hiv-treatment-benefits-adults-
barriers-daily-pill-taking-adolescents-suppressed-hiv)

L{i BUCHOBKH € Ba)XJIMBUMH, OCKIJIbKH BOHH [TOKa-
3y10Th, 0 APT TpuBanoi nii Moxke KapJHHAIBHO 3Mi-
HUTH CHUTyaIlilo M JIFOJEH, SKi CTHKAlTBhCA 3
Oap’epaMy MIOAO IIOAECHHOTO MPUHOMY JIiKiB, IIOTCH-
[iITHO PO3IIUPUBIIH MOXIIMBOCTI JIIKYBaHHS Ta 3MEH-
muBIIY nepenavdy BIJI y BaxkoaoCTyHUX rpynax Ha-
ceneHHs. L HOBa Tepaltis IPOIOHY€E OiIbIIe 3pyYHOC-
Tel 1 Kpamli pe3ynbTaTd Uil JIIoAed 3 mpobieMaMu
NPUXWIBHOCTI, TAKUM YHMHOM HaJalo4u OijiblIe CBO-
00/111 1 TOKPAIYIOUH pe3yabTaTH AJIs 370POB s 1Jis1 Oa-
raTboXx JOJeH, ki >kuByTh 3 BIJIL.

i Teparmii TpuBanoi aii 3apa3 po3rAAAIOTHCS IS
[IMPIIOTO BUKOPUCTAHHS 33 MEKaMH TOMYJISIIIN, IS
SKHX BOHH OYJIM CIIOYaTKy CXBaJICHi, 1 JOCIITHUKA
CHOJIIBAFOTHCS, IO 1€ MOKE TMPU3BECTH IO MEHIIOT Ki-
JBKOCTI HOBHX 1H(EKIIH 1 HOKPAIINUTH PiBEHb IPHUILY-
IICHHS BIPYCY B YCHhOMY CBITI.

Codocoysip, xiouoBHil TpenapaTr y JiKyBaHHI
renatuty C, NPOJIOBXKYE IEMOHCTPYBATH BHCOKY ede-
KTHBHICTh B OCTaHHIX JOCITIDKEHHSIX. B ogHOMY 3Ha4-
HOMY nmociimkerHi 2024 poky po3risaanocs Horo Bu-
KOPHCTaHHS B KOMOiHOBaHii Teparii, ik-0T CodocOy-
Bip/Benmaracsip i
Codocoysip/Bennaracsip/Bokcunanpesip, 1 mairie-
HTiB 13 XxpoHiuHuM renatutoM C (BI'C). KombinoBaHe

JIIKYBaHHS JOCATJIO CTIHKOI BipyCOJIOTIYHOT BiAMOBiIi
(SVR12) y 94-97% mnauieHTiB, 1m0 BKa3zye Ha Te, IIO
Maibke BCl MalieHTH Majli HeBU3HAUYBAaHUH PIBCHb Bi-
pycy 4depe3 12 THXHIB HICIIS TIKyBaHHS.

JocmimpkeHHs 0YyJ10 30CepeHKeHO Ha ocobax, sKi
paHilre He OTPUMYBAJH HIIUX MPOTHBIPYCHUX MpeTa-
patiB. PiBeHb ycmixy OyB JeIIO BHIUM y TPV, sSKa
orpuMyBana cohocOyBip/BemnaTacBip/BOKCIIAPEBIp
(97%) mopiBHSIHO 3 TPYIOI0, sIKa OTpUMYyBaja codoc-
Oysip/Benmnaracip tuitoc pubasipun (94%). O6ugBa
PEKUMU 3arajoM 100pe IMepeHOCHIIICS, X04a CIOCTe-
piranucs Jierki Ta MOMipHI TMOOiIUHI e(eKTH, BKIIFOYA-
OYd aHeMil0 Ta 3MiHU TICUiHKOBHX (EPMEHTIB.
(https://eglj.springeropen.com/articles/10.1186/s43066
-024-00321-y)

i BUCHOBKH TiATBEPKYIOTH poiib CodocOyBipy
SIK BUCOKOS(DEKTHBHOTO TIpeTapaTy s JIiKyBaHHS pi3-
Hux mTamiB BI'C, HaBiTh y CKJIATHIIIMX BUMAAKaX, Ta-
KHUX K IIONICPEAHA HEBJIa4da J'IiKyBaHHSI.

BucHoBkn: Ha cboropHimiHiidi JeHb CXBAJICHO
OJIU3bKO COTHI MOHO- Ta KOMOIHOBaHUX MPOTHBIPYC-
HUX Tepariii, a TUcs4i epedyBaroTh y 10- a00 KIiHi4-
Hiit po3poOi. [IpoTuBipyCHI penapaTy 3aJIMILAITHCS
OCHOBOIO JIIKYBaHHS 0araTboX BipyCHHX iHGEKIIH, i
iXHS e(PEKTHUBHICTH MOXKE BapifOBATHCS y 3aJCKHOCTI
BiJl TUITY BipyCy, PEXKUMY JIKyBaHHSI 1 CTIHKOCTI JIO JIi-
KiB. 3aCTOCYBaHHS MPOTHUBIPYCHUX IIPETapaTiB JO3BO-
JIsi€ PO3PUBATH JAHKH MTATOT€HE3Y XBOPOO, TUM CaMHUM
cnpuse OUThbII e(hEeKTHBHOMY JIIKYBaHHIO, Ta IMPHU3BO-
JIUTH 710 TIOBHOTO OJy»KaHHs, YU CTIHKOT peMicii.
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LENNOX-GASTO SYNDROME, OR CHILDREN'S EPILEPTIC ENCEPHALOPATHY
(LITERATURE REVIEW)

Abstract

Lennox-Gastaut syndrome (LGS) is considered as a pediatric epileptic encephalopathy and is defined by a
triad of multiple drug-resistant seizure types, a specific EEG pattern showing bursts of slow spike-wave complexes
or generalized paroxysmal rapid activity, and intellectual disability. According to estimates, the prevalence of
LGS is 1 to 2% of all patients with epilepsy. The etiology of the syndrome is often divided into two groups: identi-
fied (genetic-structural-metabolic) in 65-75% of patients and LGS of unknown cause in others. Lennox-Gastaut
syndrome can be considered as secondary network epilepsy. Seizures in the syndrome are usually drug-resistant,
and complete seizure control with resolution of intellectual and psychosocial dysfunction is often not possible. The
primary goal should be to reduce the frequency of the most incapacitating seizures (eg, drop attacks and tonic-
clonic seizures). Many experts consider valproate, lamotrigine, and topiramate to be first-line drugs. Other effec-
tive antiepileptic drugs include levetiracetam, clobazam, rufinamide, and zonisamide. This syndrome is often as-
sociated with long-term negative consequences for intellectual development, social functioning, and independent

living. [1, p.1-4]

Key words: EEG, epilepsy, encephalopathy, convulsions, tonic seizures.

Lennox-Gastaut syndrome (LGS) is a severe
childhood-onset epileptic encephalopathy associated
with high morbidity and profound impact on patients’
quality of life.

LGS usually begins to manifest itself in children
aged 1 to 8 years, most often at the age of 3-5 years.
One of the characteristic features of the syndrome is the
variety of types of attacks. These may include: Tonic
seizures: These are seizures that occur during sleep and
are characterized by muscle contractions that may last
for seconds or minutes. Atonic seizures: A sudden loss
of muscle tone that may cause the child to fall to the
floor. Atypical absences: short-term loss of conscious-
ness, during which the child does not respond to exter-
nal stimuli. Myoclonic seizures: Rapid, uncontrolled
muscle contractions that may affect one or more parts
of the body. [1,2]

These attacks are often accompanied by cognitive
impairment, reduced intellectual functions and slow de-
velopment of the child. Patients with LGS are also at
risk for behavioral disorders such as aggression, irrita-
bility, and hyperactivity. A universally agreed upon
definition of LGS does not yet exist, and it has a wide
range of clinical manifestations that continue to change
and evolve over time. However, it has traditionally
been defined as a "triad" of features that includes epi-
lepsy with multiple pharmacoresistant seizure semiolo-
gies, a generalized wave-like discharge pattern on the

EEG, and cognitive and behavioral impairments. [3, p.
3-5]

The reasons for the development of LHS can be
diverse. In many cases, this is the result of brain dam-
age in early childhood, which can be caused by the fol-
lowing factors:

1. Severe infections such as encephalitis or men-
ingitis.

2. Head injuries during childbirth or at an early
age.

3. Genetic mutations or metabolic diseases.

4. Disorders of brain development (cortical dys-
plasia). [4, p. 2-3]

However, in about 25-30% of cases, the exact
cause of SLH cannot be established. One of the key as-
pects of the pathogenesis of this syndrome is the exces-
sive excitability of brain neurons, which leads to gen-
eralized epileptic seizures. Also, less commonly, LGS
may be associated with the rare genetic disorder tuber-
ous sclerosis, inherited metabolic disorders, and other
genetic disorders with a possible, though poorly de-
fined, association with Down syndrome and Miller-
Dieker syndrome. Indeed, LGS can represent the final
stage of various epilepsies. [5, p. 8-11]

Diagnosis of LGS requires a comprehensive ap-
proach. Electroencephalography (EEG) plays an im-
portant role in determining the syndrome. Lennox-Gas-
taut syndrome is characterized by specific changes on
the EEG, such as: slow waves: the presence of slow
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waves in the range of 1.5-2.5 Hz, which appear both in
the waking state and during sleep. Spike waves: high
spike wave activity, indicating epileptic brain activity.

Magnetic resonance imaging (MRI) and computed
tomography (CT) of the brain are also used for diagno-
sis to rule out structural changes in the brain. In addi-
tion, it is important to assess the child's cognitive de-
velopment and behavioral characteristics, as develop-
mental delay often accompanies SLH. [6, p. 9-10]

Treatment of SLH is challenging because the syn-
drome is usually resistant to standard antiepileptic
drugs. The main methods of treatment include:

Antiepileptic drugs: sodium valproate, lamotrig-
ine, topiramate, clonazepam and rufinamide are most
often used. However, not all patients achieve complete
seizure control with medication. Ketogenic diet: This is
a high-fat, low-carb diet that sometimes helps reduce
the number of attacks. It is believed that it changes the
metabolism of the brain and reduces its excitability.
Vagus stimulation: This method involves implanting a
device that stimulates the vagus nerve and thus reduces
the frequency of seizures.

Surgery: For severe cases, surgery (callosotomy)
may be recommended, which involves cutting the cor-
pus callosum to prevent the spread of epileptic activity
between the brain's hemispheres. [7, p. 5-8]

The prognosis for children with Lennox-Gastaut
syndrome is usually poor. Although some patients may
achieve partial seizure control, complete seizure con-
trol is rarely possible. It is important to note that most
children with LGS have moderate to severe mental re-
tardation and behavioral problems that make it difficult
for them to socialize and learn. Some children may im-
prove as they get older, but seizures and cognitive im-
pairment usually last a lifetime. This means that such
patients need constant medical support and in many
cases specialized care. [8, p. 4-7]

Conclusion: Lennox-Gastaut syndrome is a severe
and complex form of epilepsy that significantly affects
the quality of life of patients and their families. Despite

advances in medicine, controlling seizures and improv-
ing cognitive development remains a challenge. The in-
tegration of drug treatment, diet, surgical methods and
psychological support is the key to improving the con-
dition of patients with this syndrome.
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HIV INFECTION: PATHOGENESIS, GLOBAL SITUATION, DIAGNOSIS AND TREATMENT

Abstract

Viral entry into host cells is a critical step in the viral life cycle. Entry of HIV-1 is mediated by the single
surface envelope glycoprotein Env and is initiated by the interaction between Env and the host CD4 receptor. This
interaction, referred to as the attachment step, has long been considered an attractive target for the discovery and
development of inhibitors. The human immunodeficiency virus (HIV) is known to cause impairment of the human
immune system and has been the leading cause of death until recently. It has been proven that the main target of
HIV is T-lymphocytes. The virus inactivates T-lymphocytes by affecting a wide range of cellular and molecular
targets, which leads to suppression of the immune system. We have analyzed various sources of information on

HIV infection and summarized the main material in our article.

Keywords: human immunodeficiency virus, AIDS, microRNA, exosomes, mechanisms of pathogenesis, diag-

nostic biomarkers.

Introduction

Human immunodeficiency virus type 1 (HIV-1), a
retrovirus that integrates its genetic information into
host cells after infection, can lead to acquired immuno-
deficiency syndrome (AIDS) if left untreated.

The human immunodeficiency virus is currently
causing a pandemic, resulting in an increase in the in-
cidence of HIV infection, which is an important medi-
cal and social problem. Human immunodeficiency vi-
rus 1 (HIV-1) is a member of the retrovirus lentivirus
family that causes human infection and dramatically re-
duces the number of CD4 T lymphocytes as the infec-
tion progresses. Consequently, affected subjects be-
come highly susceptible to acquired immunodeficiency
syndrome (AIDS). According to a report by the World
Health Organization, since the discovery of HIV/AIDS,
the number of people living with HIV/AIDS has
reached 70 million, of whom 35 million have died. At
the end of 2017, there were about 36.9 million people
living with HIV worldwide.

Global use of antiretroviral therapy (ART), in-
creasing prevention, and surveillance are being em-
ployed to contain the epidemic, but an effective vaccine
is needed to end it.

Over the years, significant efforts have been made
to study the pathogenesis of HIV infection; however,
several aspects need to be clarified, including how the
innate immune system acts in different anatomical
compartments. Despite the molecular mechanisms
were not completely understood, the importance of in-
nate response in the progression of HIV infection was
demonstrated by many studies on HIV-infected

Pathogenesis
HIV-1 entry into host cells

The HIV envelope protein (Env) is the only glyco-
protein displayed on the surface of the HIV virion. Env
forms a trimer, where each protomer is composed of a
heterodimer of gp120 and gp41 subunits that non-cova-
lently associate together. The gp120 subunit is respon-
sible for recognizing and binding to the receptor CD4
on CD4+ T cells and macrophages. The binding of CD4
leads to conformational changes and exposure of the
coreceptor binding site, which can then engage the co-
receptors, CCR5 or CXCR4. The binding of CD4 and a
coreceptor result in the shedding of gp120, and subse-
quent conformational changes in gp41 lead to the fu-
sion of viral and host cell membrane, allowing the entry
of the HIV capsid and genome into host cells.

The entry process is a critical aspect of the HIV-1
life cycle and a target of many therapeutic strategies,
including but not limited to small molecule inhibitors
and antibody modalities.

HIV-1 was shown to preferentially integrate into
the gene bodies of actively transcribed regions of the
host chromatin, in studies of cell lines, primary CD4+T
cells, as well as in patient-derived CD4+T cells. Once
integrated into the host chromosome, virus transcrip-
tional regulation is dependent on the complex interplay
of a plethora of host and viral factors, which will be the
topic of this review. Cells that express high levels of
viral RNA, proteins or virions are selected against,
through cytopathic effects or immune-mediated cyto-
toxic Killing. Latently infected cells, on the other hand,
have little to no expression of viral RNA or proteins,
and can survive by flying under the immune system’s
radar.

Unlike some other viruses that undergo latent
stages, such as herpesviruses, HIV-1 does not have a
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defined latency program. HIV-1 entry into latency is a
complex and incompletely understood pathway. Fac-
tors implicated in driving the virus into latency include
the depletion of the viral transactivator of transcription
protein (Tat), a reduction in the availability of cellular
transcription factors (TFs), an accumulation of epige-
netic silencing marks surrounding the HIV-1 promoter,
and the activity of additional chromatin regula-
tors.HIV-1 enhances its own transcription and modu-
lates the expression of cellular genes, and this is mainly
due to the activity of the viral protein Tat. Tat serves as
a molecular switch between latency and active tran-
scription. This is primarily achieved through recruit-
ment of the positive elongation factor (P-TEFb), reliev-
ing promoter-proximal stalling through phosphoryla-
tion of RNAPII, negative elongation factor (NELF) and
DRB sensitivity inducing factor (DSIF).

Since inflammation and dysfunction of immune
response are hallmarks of chronic untreated HIV dis-
ease, this could be a cause of serious non-AlDS events
(SNAEs), and various clinical sequelae that afflict
AIDS patients. There are some reports have docu-
mented the effect of early anti-retroviral therapy (ART)
on the development of inflammatory diseases in AIDS.
The impact of early ART on markers of inflammation
is less clear. Early ART has been related to a significant
decrease in the frequency of latently infected cells,
which is more pronounced if ART is initiated within
days to weeks (rather than months) following infection.
Although early ART can potentially decrease serious
non-AlDS events (such as inflammatory end-stage or-
gan disease) and related mortality, longer prospective
studies with clinical endpoints are still required to de-
termine the benefits of early ART.

Markers of HIV infection

The main markers of detection are serological. For
their detection, ELISAs are used to simultaneously de-
tect antibodies to hiv 1/2 and hiv-1 p24 antigen (com-
bined ELISAS) or to detect antibodies to hiv 1/2. Com-
bined ELISAs are used to detect acute HIV infection,
primarily during the examination of pregnant women,
persons who have expressed a desire to become donors,
and donors of blood, organs, tissues, cells. Combined
DSTs are also used to establish HIV status in people
with clinical signs of end-stage HIV infection;

The impact of different ART regimens on HIV
persistence has been explored primarily at the level of
RV. Historically, most studies compared RV between
triple regimens consisting of two NRTIs plus an
NNRTI or PI. The majority of these studies reported re-
duced viremia levels in individuals treated with
NNRTI-based ART regimens

While no difference was observed between
NNRTI-based and INSTI-based regimens (p = 0.18),
Pl-based treatment was associated with an increased
frequency of detectable RV below the limit of quantifi-
cation as compared to both NNRTI-based (p = 0.013)
and INSTI-based (p < 0.0001) regimens.

As all current antiretroviral drug classes, including
NNRTIs and Pls, are not expected to inhibit HIV RNA
transcription or virus production, no differences in HIV

transcription or virus production by regimen are ex-
pected if the drugs are equally potent in suppressing
HIV replication. Therefore, the differences in cell-as-
sociated HIV RNA levels or RV by ART regimen
would suggest that NNRTIs are more potent in sup-
pressing HIV residual replication than Pls, resulting in
smaller viral reservoir size. However, recently it has
been shown that some NNRTIs, such as rilpivirine,
efavirenz, and etravirine, can promote selective apop-
tosis of infected cells by inducing HIV protease-medi-
ated cytotoxicity

If these NNRTIs are present in cells that are pro-
ducing viral proteins, they may bind to the reverse tran-
scriptase portion of a newly translated Gag-Pol poly-
protein and promote its homodimerization, resulting in
premature protease activation. This leads to a decrease
in virus production and non-specific cleavage of multi-
ple host proteins, including proteins that induce apop-
tosis . Accordingly, during in vitro HIV latency rever-
sal, the addition of NNRTIs was associated with a large
reduction in virus production . Although this mecha-
nism will be nonfunctional in most reservoir cells as
only a small proportion of the latter is producing HIV
proteins, cells that become reactivated to do so in re-
sponse to immune stimuli might be selectively killed by
this NNRTI action, providing an alternative explana-
tion for the observed lower levels of HIV transcription
and virus production in individuals treated with
NNRTI-based regimens.

Other groups were interested in comparing the
ability of various NNRTIs to suppress HIV viremia.
Some studies reported that nevirapine has a greater ca-
pacity to suppress RV when compared to the widely
used NNRT]I efavirenz. This observation could be ex-
plained by better penetration of nevirapine in some an-
atomical sanctuaries. Interestingly, nevirapine has
shown very little in vitro HIV protease-mediated cyto-
toxicity, while efavirenz was very active , arguing that
induction of apoptosis of infected cells may not be the
major mechanism behind the more pronounced virolog-
ical suppression by NNRTIs.Although many studies
have been undertaken to better understand the effect of
different ART regimens on the persistence of HIV res-
ervoirs on therapy, a number of unanswered questions
remain. First, the impact of the different regimens on
immune dysfunction, such as immune activation, sys-
temic inflammation, microbial translocation, mito-
chondrial dysfunction, and oxidative stress, is unclear.
It has been suggested that heightened immune activa-
tion and inflammation may be both a cause and a con-
sequence of HIV reservoir persistence and residual vi-
ral replication, in particular, in tissue. Therefore, ART
regimens may have a direct and indirect effect on the
host immune function. However, data on the influence
of different ART regimens on immune activation and
inflammation have so far been mixed . In a randomized
trial, Hileman et al. observed more pronounced changes
in systemic and vascular inflammation and monocyte
activation markers after initiating INSTI-based com-
pared with NNRTI-based ART

However, other randomized studies did not find
differences in markers of inflammation, immune acti-
vation, T-cell senescence, and exhaustion between
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INSTI-based and Pl-based ART regimens. Besides, the
switch from a Pl-based to an INSTI-based regimen did
not lead to a change in immune activation or inflamma-
tion markers

ART

Due to the success of ART, HIV has transitioned
into a more long-term chronic disease in most coun-
tries, where the previous serious effects of AIDS are not
now a major concern. Instead of addressing acute im-
mune suppression that threatens patients’ lives, clinical
professionals now manage persistent disease, which
may continue for several years. HIV care now requires
clinicians and health care organizations to change from
focusing on acute care, to long-term management. Clin-
ical professionals not only require to be experts in anti-
retroviral control, but also require additional skills for
the prevention and management of cardio-vascular dis-
ease, and other co-morbidities related to aging. Bio-
medical studies should also provide new approaches in
this regard. One of the high priorities for handling HIV
in the long term, is to understand the reasons for the
persistent inflammation arising during ART, and how
it results in morbidity and additional health problems.
Moreover, there should affordable methods for pre-
venting non-transmissible diseases and tuberculosis
(TB) in populations who live in regions lacking robust
care health systems.Seven classes of antiretroviral
drugs, including protease inhibitors, nucleoside/nucle-
otide reverse transcriptase inhibitors (NRTIs), non-nu-
cleoside reverse transcriptase inhibitors (NNRTISs), in-
tegrase inhibitors, post-attachment inhibitors, CCR5
antagonists, and fusion inhibitors have been currently
approved for the treatment of HIV-1 infection. Due to
the high genetic diversity of HIV-1, monotherapy of
any of the approved HIV-1 treatments usually leads to
a selection of resistance mutations. Combination an-
tiretroviral therapy (CART) that utilizes drugs from
more than one class of HIV-1 drugs has proven to be
very effective in controlling viral loads in HIV-1+ pa-
tients, rendering HIV-1 infection a lifelong chronic dis-
ease that is manageable for patients who have access to
CART (~26 million patients based on the UNAIDS
2020 Fact Sheet). However, after decade-long cART
treatment, patients can develop resistance to multiple
classes of currently approved drugs and face viral re-
bound and disease progression.

Prevention

While chemoprophylaxis is effective on an indi-
vidual basis, a preventive vaccine that leads to sus-
tained immunity will play a crucial role in controlling
and eventually eliminating HIV worldwide. A success-
ful preventive vaccine, often described as the final step
to ending the pandemic, is not on the horizon.

There is another major challenge to HIV vaccine
prevention research that is often overlooked. Antibod-
ies to gp120 have a short duration of action, as shown
in primate and human vaccine studies (reviewed in
Lewis et al., 2014), and attempts to increase resistance
with adjuvants, viral proteins, or vectors have been un-
successful and have instead sometimes resulted in in-
creased activation of CD4 T cells. This activation can

facilitate HIV infection, as these cells are the main tar-
gets of HIV. In the context of a vaccine, a proper bal-
ance of T cell responses is required (Fouts et al., 2015;
Lewis et al., 2014). Some T cell activation is required
for an effective adaptive immune response, but once a
certain level is reached, the vaccine's effectiveness may
be lost. Therefore, it is possible that a vaccine may be
effective, but its effect may be obscured by increased
susceptibility to HIV infection caused by the vaccine
itself. Discovering why antibodies to glycoproteins
such as HIV do not persist and identifying ways to ad-
dress this problem without over-activating CD4 T cells
should be an important major research priority.

Conclusion

HIV is primarily a sexually transmitted infection,
but the overall risk per sexual exposure is low. One of
the reasons for this discrepancy lies in the strong pro-
tection given by the mucosal innate immune system
during the early steps of infection that need to be fully
characterized. Understanding these protective mecha-
nisms is crucial not only to better characterize HIV in-
fection, but also because it could help the development
of an effective prophylactic or therapeutic therapy.

Vaccination against oral transmission is a new
field and requires more in-depth studies. Oral vaccines
are attractive because they can induce high intestinal
immunity, are relatively non-invasive, and can be ad-
ministered on a large scale.

Understanding the pathogenesis of HIV from all
sides allows us to see new aspects in the study of the
infection and will help to reduce the number of HIV
cases as soon as possible.
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LYME DISEASE: DISEASE MANIFESTATIONS, DIAGNOSIS

Abstract

Lyme disease (Lyme borreliosis) is a tick-borne, zoonosis of adults and children caused by genospecies of the
Borrelia burgdorferi sensu lato complex. The ailment, widespread throughout the Northern Hemisphere, continues
to increase globally due to multiple environmental factors, coupled with increased incursion of humans into hab-
itats that harbor the spirochete. B. burgdorferi sensu lato is transmitted by ticks from the Ixodes ricinus complex.
In North America, B. burgdorferi causes nearly all infections; in Europe, B. afzelii and B. garinii are most asso-
ciated with human disease. The spirochete’s unusual fragmented genome encodes a plethora of differentially ex-
pressed outer surface lipoproteins that play a seminal role in the bacterium’s ability t0 sustain itself within its
enzootic cycle and cause disease when transmitted to its incidental human host. Tissue damage and symptomatol-
ogy (i.e., clinical manifestations) result from the inflammatory response elicited by the bacterium and its constit-
uents. The deposition of spirochetes into human dermal tissue generates a local inflammatory response that man-
ifests as erythema migrans (EM), the hallmark skin lesion. If treated appropriately and early, the prognosis is
excellent. However, in untreated patients, the disease may present with a wide range of clinical manifestations,
most commonly involving the central nervous system, joints, or heart. A small percentage (~10%) of patients may
go on to develop a poorly defined fibromyalgia-like illness, post-treatment Lyme disease (PTLD) unresponsive to
prolonged antimicrobial therapy. Below we integrate current knowledge regarding the ecologic, epidemiologic,
microbiologic, and immunologic facets of Lyme disease into a conceptual framework that sheds light on the dis-
order that healthcare providers encounter.We have analyzed various sources of information on Lyme disease and
summarized the main material in our article.

Key words: Lyme disease, B. burgdorferi, PCR, biosensor, point-of-care, diagnostics, infectious disease.

Introduction

Lyme disease is the prototype of an emerging in-
fectious disease. The isolation of its etiologic agent,
Borrelia burgdorferi, from humans in 1983 capped an
intensive hunt for a pathogen that just a short time be-
fore had been cultured from a black legged (deer) tick,
initially named Ixodes dammini but subsequently found
to belong to a species, 1. scapularis. The isolation of B.
burgdorferi sparked an explosive increase in our
knowledge of the bacterium, the disease it causes, and
the enzootic cycle that sustains and creates risk to hu-
mans who intrude upon it.

We now know that Lyme disease (Lyme borrelio-
sis) is the most prevalent tick-borne illness. Although
the clinical manifestations of Lyme disease continue to
be a source of considerable controversy, it is generally
accepted that a relatively small number of syndromes
dominate the clinical picture and that the vast majority
of patients present with treatment-responsive acute ill-
ness. Serologic surveys conducted in high prevalence
areas indicate that asymptomatic infection also is rela-
tively common; thus, despite the bacterium’s notorious
reputation, benign outcomes often occur. The genomic
sequence of B. burgdorferi revealed that the spirochete

lacks genes encoding known toxigenic molecules as
well as the secretory apparatus required to deliver them
to the extracellular milieu it inhabits within its mamma-
lian host.

Whereas reservoir hosts are unaffected by lifelong
infection with Lyme disease spirochetes due to a poorly
understood form of immunologic tolerance, infected
humans often mount local and systemic inflammatory
responses that make them ill. From this perspective,
one can regard clinical Lyme disease in humans as an
evolutionary “mismatch” between pathogen and the in-
tolerant immune system of its incidental host. Beyond
this reductionist view, however, we still have only a
limited understanding of the microbial factors, patho-
genic mechanisms, and immunologic responses that de-
termine outcomes following the adventitious encounter
of humans with this zoonotic microorganism.

Epidemiology

Lyme disease also is the most prevalent vector-
borne illness in Europe, where it is widely, though non-
uniformly, distributed. Remarkably, Lyme disease is
not a mandatory notifiable disease in many European
countries, complicating country by country comparison
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of epidemiologic data. Although methods used to ac-
quire surveillance and laboratory data vary greatly, an
estimated 85,000 cases occur each year throughout Eu-
rope. In Europe, as in the U.S., new cases peak in the
summer months of June through August, and underre-
porting is believed to be common. In Northern Europe,
disease rates are highest in the Baltic states and South-
ern Sweden; in Central Europe, highest incidences are
in Austria and Slovenia. At the southern limits of the
disease range (e.g., Italy and the Balkans), incidence
decreases rapidly from north to south. Disease rates
across the Continent parallel the densities of I. ricinus
ticks affected with the pathogenic species most fre-
quently detected in patients, B. afzelii and B. garinii.
Lyme disease rates are increasing in Europe for the
same reasons as in North America—increased aware-
ness, coupled with increasing distribution and abun-
dance of I. ricinus due to the same environmental driv-
ers, with climate change probably a major culprit.

Disease manifestations

The earliest manifestation of Lyme disease is the
appearance of a typically bullseye-shaped rash, known
as an erythema migrans, at the site of infection. While
this rash is generally sufficient for Lyme diagnosis, it
only occurs in 70-80% of cases, making it unreliable as
a main indicator. Other than the erythema migrans, the
most common symptoms are headaches and arthralgia,
but these are far too general to indicate Lyme disease.
As the disease progresses, Borrelia disseminate from
the site of tick attachment and travel throughout the
body, causing early disseminated symptoms that can in-
clude multiple erythema migrans, carditis, and menin-
gitis. If left untreated for a prolonged period, Lyme dis-
ease may progress to a more severe late stage that can
include encephalitis and arthritis, among other serious
symptoms. While Lyme disease is easily treated with
antibiotics if caught early, delayed diagnosis and/or
treatment can prove more difficult to treat and lead to
more serious health effects.

The most common presenting manifestation of
Lyme borreliosis is an annular, expanding, erythema-
tous skin rash termed erythema migrans (EM), which
results from localized infection at the inoculation site
after an incubation period of about 1 week (range, 3 to
32 days) after a tick bite. As the lesion expands, it may
develop partial central clearing surrounded by a redder
outer border, or classically, a “bull’s eye” configuration
with concentric rings of erythema alternating with par-
tial clearing. However, if the patient is seen within days
of rash onset, less distinctive lesions are more common.
Typical appearances include expanding, homogeneous
erythema, or expanding pale erythema surrounding a
darker red center. In the United States, many patients
with EM also have systemic symptoms, most fre-
quently fatigue, arthralgia, myalgia or headache, and
regional lymphadenopathy may be present. During the
first days of infection, fever and chills may also be pre-
sent, particularly in children. In some cases, multiple
EM lesions occur, with a primary lesion at the site of
the tick bite and secondary skin lesions resulting from
hematogenous dissemination. Peripheral leukocytosis,

leukopenia, anemia, or thrombocytopenia are not asso-
ciated with EM, whereas lymphopenia or elevated liver
function tests sometimes are.

Dissemination may also lead to noncutaneous or-
gan involvement. If the patient is not treated with anti-
microbial therapy, early Lyme neuroborreliosis may
develop in approximately 15% of patients within weeks
after initial infection, usually manifesting with cranial
neuropathy (most commonly unilateral or bilateral fa-
cial nerve palsy), lymphocytic meningitis, or radiculi-
tis. Within the same time frame, a less frequent (but po-
tentially fatal) manifestation of early disseminated dis-
ease is Lyme carditis, usually causing atrioventricular
conduction block in about 5% of untreated patients. In
the northeastern United States, Lyme arthritis is the
most common late manifestation of the disease, which
occurs in approximately 60% of untreated patients, usu-
ally beginning months to as long as 2 years after un-
treated initial infection. Lyme arthritis typically affects
only one or a few large joints, especially the knee. Af-
fected knees usually have large joint effusions, with a
neutrophilic leukocytosis in synovial fluid. Arthritis oc-
curs only in a small proportion of European patients
with Lyme borreliosis, often earlier in the disease
course than in U.S. patients. In contrast, several later
manifestations recognized with some frequency in Eu-
rope are rare or absent among North American cases,
including acrodermatitis chronica atrophicans, borrelial
lymphocytoma, and late encephalomyelitis.

In clinical practice today, most patients present
with—and are treated for—erythema migrans, prevent-
ing later manifestations of the disease. Among cases re-
ported to the Centers for Disease Control and Preven-
tion (CDC) in recent years, 72% had EM, 28% had ar-
thritis, 13% had neurologic involvement, and only
1.5% had carditis. In addition, among participants in a
Lyme disease vaccine trial in the United States, 11%
had asymptomatic infection. In Europe, as many as half
of cases may be asymptomatic.

Diagnostic Tests

There are two broad categories of diagnostic tests
for Lyme borreliosis: (i) direct detection methods,
which detect the agent of infection in primary patient
specimens, and (ii) indirect detection methods, which
detect a host response to the infection. The first tests
adopted for routine clinical diagnostic use were serum
antibody tests (91). These indirect detection assays
have evolved substantially in their methodology and
chemistry (92), and they remain the most useful and
widely available diagnostic aids. Despite prodigious re-
cent advances in molecular methods for direct detection
of other infectious agents, these and other direct detec-
tion strategies currently play little role in clinical diag-
nostics for Lyme borreliosis.

A specific antibody response against B. burgdor-
feri is not detectable during a “window period” of sev-
eral days to a few weeks after initial infection. As the
antibody response develops, IgM-class antibodies di-
rected against a relatively limited repertoire of immu-
nogenic antigens are produced, often with rapid IgM-
to-1gG isotype switching.
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While the IgM antibody response usually wanes
and may become undetectable in late active disease, the
IgG antibody response persists. However, in some
cases, the IgM antibody response also persists, and
therefore the presence of specific IgM antibodies does
not necessarily indicate an infection of short duration
or early-stage infection.

Current Methods of Diagnosis

In cases where an erythema migrans is not present
or proves inconclusive, a global consensus of guide-
lines recommends the use of a standard two-tiered
(STT) serology approach for the diagnosis of Lyme dis-
ease. This approach involves an initial enzyme immu-
noassay (EIA) or immunofluorescence assay (IFA) to
measure antibody response to Borrelia antigens—often
in the form of a whole-cell Borrelia sonicate. If this
EIA/IFA returns a positive or equivocal result, then a
follow-up Western blot is used to verify the presence of
antibodies for a panel of specific Borrelia proteins. A
meta-analysis of thirteen two-tiered serology studies
across North America estimated the sensitivity of the
approach at 46.3% for those with early-stage Lyme dis-
ease (symptoms for less than 30 days), 89.7% for those
with early disseminated Lyme disease (30+ days), and
99.4% for those with late-stage Lyme disease. Specific-
ity estimates for the two-tiered methodology were ap-
proximately 99% for all disease stages.

Recently, a modified two-tiered (MTT) approach,
in which the western blot of the STT is replaced with a
second immunoassay, was approved for use in the
United States. Compared to the STT, the MTT demon-
strates increased sensitivity for early Lyme disease,
similar or slightly higher sensitivity for later stages of
the disease, and similar specificity for all stages. A
comparison of the STT and MTT approaches on several
collections of sera from patients with erythema migrans
and early Lyme disease estimated the sensitivity of the
MTT test to be approximately 50%, while the sensitiv-
ity of the STT test on the same samples was approxi-
mately 40%.

While the sensitivity of the current two-tiered se-
rology approaches is very high for disseminated Lyme
disease, it remains quite difficult to detect the disease
in its early stages. The development of anti-Borrelia an-
tibodies can take upwards of three weeks to reach suf-
ficient detection levels in the blood. Since the current
standard relies on these antibodies, it is evident that a
more direct method of detection is necessary to diag-
nose Lyme disease prior to its dissemination. The ne-
cessity of improved diagnostics is underscored by the
recent and expected increases in Lyme disease, the po-
tential for serious health difficulties, and the current di-
agnosis difficulties (e.g., misdiagnosis, false positives).

PCR

PCR is a biochemical technique used to amplify
DNA sequences, providing millions of copies in a short
period of time. Through PCR, scientists can amplify
specific DNA samples to detectable levels in a manner
analogous to sample preconcentration. PCR has been
used to detect Lyme disease in clinical samples (e.g.,
blood, urine, cerebral spinal fluid). However, PCR-
based tests typically have low sensitivity and are thus

not typically used in clinical diagnosis. In addition,
Borrelia is not effectively detected via PCR in humans
due to its highly transient bacteremia phase and low
concentrations in the body. PCR is commonly em-
ployed to confirm the presence of Borrelia in ticks and
other hosts (e.g., deer), where bacterial concentrations
are higher. It should be mentioned that PCR has seen
many improvements since its introduction, and the de-
velopment of new clinical PCR-based assays for Lyme
disease is an area of active research.

Biosensors to the Rescue

Biosensors comprise a large and rapidly expand-
ing collection of analytical devices that utilize biologi-
cal components to detect biological and chemical ana-
Iytes. All biosensors consist of two main components:
A biorecognition element and a transducer. Biorecog-
nition elements include antibodies, aptamers, enzymes,
cells, and many other biological entities that interact
specifically with a biological target. The role of these
elements is to react, either chemically or physically,
with an analyte of interest in order to indicate its pres-
ence in a sample. Since these biological interactions
cannot necessarily be directly quantified, a transducer
is required to convert these biological events into sig-
nals that can be recorded and analyzed in a coherent
manner. Transducers may be optical, mechanical, pie-
zoelectric, electrochemical, or any other method that
can produce a measurable response.

In comparison to traditional diagnostic methods
(e.g., ELISA, PCR), biosensors aim to provide several
key advantages that make them ideal for infectious dis-
ease diagnosis. The use of highly specific biorecogni-
tion elements ensures biosensors have both high selec-
tivity and sensitivity. The minuscule size of these ele-
ments allows functionalized surfaces to possess
millions of potential interaction sites, leading to large
linear response ranges. The use of relatively fast tech-
niques (e.g., impedance) leads to rapid response times,
providing results in as little as a few minutes. Biosen-
sors are also typically low-cost, and many have the po-
tential to be miniaturized into portable devices for in-
field use.

The development of lightweight, portable biosen-
sors for Lyme diagnosis would be invaluable consider-
ing that the disease disproportionately affects rural,
heavily forested areas more often; these communities,
though frequently exposed to the bacteria, often lack
the complex equipment required to detect the disease.
The current review aims to highlight the recent ad-
vances in the development of diagnostic biosensors for
Lyme disease, with the goal of providing a clear outline
for the future of Lyme diagnosis.

Conclusions

The key remaining questions are whether there can
be found a better, more direct detection test to indicate
the presence or absence of active B. burgdorferi, and
whether additional controlled treatment trials using
longer durations of treatment with the tetracycline or
clarithromycin/hydroxychloroquine regimen, or regi-
mens utilizing different antibiotics or combination of
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certain antibiotics that might prove effective. The re-
sults of recent in vitro and early animal model experi-
ments by Zhang and by Lewis) might hold promise of
other potentially effective approaches to the manage-
ment of patients with persistent symptoms of Lyme dis-
ease.

Of additional likely importance is the potential
role of antibiotic tolerance as a mechanism of persis-
tence and “resistance” of B.burgdoferi to treatment in
patients with persisting symptoms. Recent results of ex-
periments with other bacterial organisms that can per-
sist demonstrate the likely role of antibiotic-tolerance
as the mechanism by which they persist . This mecha-
nism apparently relies on a ribonuclease produced by
the organisms. If our preliminary results with BB0755,
an annotated ribonuclease, that demonstrated cytotoxic
activity with tissue-cultured cells of neural origin, is
due to its ribonuclease activity, then this possibility
might offer an explanation to B.burgdorferi's antibiotic
tolerance.

There are additional questions that a better under-
standing of the pathophysiology of Lyme disease might
lead to better approaches to the diagnosis and treatment
of Lyme disease, especially in its persistent form. These
include the possible role of antibiotic-tolerant persist-
ers.
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FEATURES OF THE IMPACT OF TOXOPLASMOSIS ON HUMAN BEHAVIOR

Abstract.

Toxoplasmosis is a parasitic infection caused by the protozoan parasite Toxoplasma gondii. This parasite
can infect both humans and animals, including birds and mammals. Toxoplasmosis is one of the most common
parasitic infections worldwide. Toxoplasma gondii is the most common parasitic disease in developed countries.
According to scientists, up to 90% of cats and dogs around the world are affected by toxoplasmosis pathogens.
The toxoplasma infection rate is particularly high among rodents. In synanthropic foci, the source of infection is
cattle, sheep, goats, camels, horses, donkeys, pigs, carnivores, ducks, geese, turkeys, guinea fowls, parrots and
other animals. Toxoplasmosis can occur in acute and chronic forms, affecting the nervous and lymphatic systems,
liver, spleen, and eyes. Toxoplasmosis is most dangerous in people with a weakened immune system, as it is acute
and can damage the brain. When interviewing infected and healthy people, several differences in human behavior
were found. Possible mechanisms by which T. gondii can affect human behavior include its effects on dopamine

and testosterone.

Keywords: toxoplasmosis, epidemiology, behavioral tests, dopamine.

Etiology

The causative agent is Toxoplasma gondii (sub-
kingdom Protozoa, type

Apicomplexa, order Coccidia, suborder Eime-
riina, family Eimeriidae). T.gondii is an obligate intra-
cellular parasite that exists in three forms: tachyzoite
(endozoite or trophozoite), bradyzoite (cystozoite) and
oocyst.

Tachyzoites (4-7 x 2-4 um), shaped like a crescent
with a rounded back end or a bow with a taut bowstring
(toxon). Externally, the body of the pathogen is covered
with a trimembranous pellicle. The cytoplasm is homo-
geneous with small granules. The nucleus is 1.5-2 mi-
crons in size. Reproduction of toxoplasmas occurs in
cells of the macrophage-phagocytic system (MPS) by
longitudinal

division or endodiogeny (internal budding). The
multiplying parasites fill the cells, adhere tightly to
each other and are surrounded by the membrane of the
parasitoid vacuole. Due to the destruction of the af-
fected cells, toxoplasmas are released, penetrate
healthy cells, and the process repeats again.

Tachyzoites are sensitive to thermal, physical, and
chemical agents. They die rapidly when heated to 55 °C
for about 10 minutes, are not resistant to desiccation,
and UV light. After 5-10 minutes, they die in a 50%
alcohol solution, 1% phenol solution, 1% hydrochloric
acid solution, and 2% chloramine solution. They toler-
ate low temperatures well: at 4-5 °C in milk they remain
viable for several days, in donor blood - up to 30 days,
and when frozen to -70 °C in an isotonic solution with
serum and glycerol - for several months.

Epidemiology

Toxoplasmosis is an ubiquitous zoonosis. The fi-
nal host and reservoir of parasites is the domestic cat or
other members of the cat family (lynx, puma, jaguar,

ocelot, Bengal cat, tiger, lion, etc.). About 1% of do-
mestic cats shed oocysts in their feces. The disease in
felines can be asymptomatic or with severe nervous
system damage and fever. Intermediate hosts of toxo-
plasmas (humans, farm and domestic animals, rodents,
birds, etc.) are an epidemiological dead end for the
pathogen, except for those that are prey to felines.
Mouse-like rodents and hares are especially often in-
fected with toxoplasmosis, among which toxoplasmo-
sis acquires the character of epizootics, forming natural
foci of infection. Herbivores become infected by eating
grass with oocysts on it.

The mechanism of toxoplasma transmission is
mainly fecal-oral. The ways of its realization are ali-
mentary, water, contact and household. The main factor
of transmission is raw, insufficiently thermally pro-
cessed meat (especially lamb and pork) containing
pseudocysts of the pathogen. Infection is also possible
by eating undercooked meat, unwashed vegetables and
fruits. It is also possible to implement the contact mech-
anism of transmission through microtraumas of the ex-
ternal skin and close contact with contaminated animal
raw materials (employees of meat processing plants,
slaughterhouses, hunters, laboratory workers who work
with contaminated material).

Cases of infection during organ transplantation
and transfusion of blood products have been described.
Sexual transmission is also theoretically possible dur-
ing unprotected sexual intercourse, if the partners have
mucosal defects and the blood of both participants in
the act is in contact (if the blood of the infected person
contains a highly virulent pathogen in large quantities).

Transplacental infection of the fetus (vertical
transmission) is rare (one case per 1000-3500 deliver-
ies). The most dangerous situation occurs when a sero-
negative mother is infected for the first time shortly be-
fore conception or while carrying a child. If a woman
is infected 6 months or more before pregnancy, the risk
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of congenital toxoplasmosis is very low. If the mother
is infected during the first trimester of pregnancy with
severe congenital toxoplasmosis, there is a high proba-
bility of miscarriage and stillbirth. Repeated infections
and relapses are much less dangerous for the mother
and fetus, as both are protected by circulating

antibodies. The condition of the placenta itself is
also of great importance, since, according to the litera-
ture, toxoplasmas do not penetrate the intact placenta.
The natural susceptibility to toxoplasmosis is high, alt-
hough clinical signs of infection are more common in
immunocompromised individuals. Toxoplasmosis is
often an opportunistic infection in AIDS. Young people
are more susceptible; toxoplasmosis is rare in people
over 60 years of age.

Toxoplasmosis is widespread in many countries,
especially in tropical regions. It has been established
that in the northern regions of the globe (Iceland), the
infection rate is in the range of 4-11%, and in tropical
regions (Honduras, Tahiti) it reaches 64-68%.

Immunity in toxoplasmosis is non-sterile (the
pathogen and antibodies against it are present), suffi-
ciently intense, and it is believed that reinvasion does
not occur.

Assessment of human behavior in toxoplasmosis

Since 1992, a series of studies have been con-
ducted in the Czech Republic comparing the personal-
ity characteristics of individuals with anamnestic anti-
bodies to T. gondii, thus suggesting that they have la-
tent infection, with those without such antibodies. The
personality questionnaires used in these studies - were
the Cattell Inventory with 16 personality factors.

In general, differences in personality factors were
greater in subjects of older age groups. In order to de-
termine whether there was any correlation between per-
sonality change and duration of infection, personality
test data were available for 190 men and 230 women
who had been diagnosed with acute toxoplasmaosis in
the previous 14 years.

Differences in behavior between infected and
healthy subjects were also studied using a panel of sim-
ple behavioral tests. For example, experiments de-
signed to measure suspicion. They assessed a person's
willingness to try an unfamiliar liquid, allow the exper-
imenter to control their wallet, and sign a blank piece
of paper. Similarly, experiments designed to measure
self-control assessed whether a person arrived early or
late for testing, how accurate the person's assumptions
about the contents of their own wallet were, the time
spent answering a computerized questionnaire, and
knowledge of social etiquette.

The composite behavioral factors "Self-control"
and "Neatness of clothing"”, similar to Cattell's factors
Q3 (perfectionism) and G (supererogatory strength),
showed a significant interaction effect between toxo-
plasmosis and gender, with infected men scoring sig-
nificantly lower than uninfected men and a trend in the
opposite direction for women. The effect of the interac-
tion between toxoplasmosis and gender on the complex
behavioral variable Relationships (similar to factor A,
warmth) approached significance; infected men scored
significantly lower than uninfected men, while there

was no difference among women. All scores were made
by raters who were unaware of the individual's T.
gondii infection status.

Since animal studies have shown that mice in-
fected with T. gondii have impaired motor activity, hu-
man studies were conducted on volunteer blood donors.
A computerized simple reaction time test (reaction to
the appearance of a white square) was performed in 60
adults who tested positive for antibodies to T. gondii
and 59 adults who tested negative for such antibodies.
Those with latent infection performed significantly
worse (covariance analysis, P = 0.011) and seemed to
lose concentration faster, although the effect of infec-
tion was moderate and explained less than 10% of the
variation in performance.

Can minor changes in psychomotor performance
have any impact on human behavior? To test this, blood
sera were collected from 146 people in a Prague hospi-
tal who were believed to be responsible for causing
road accidents, both as drivers and pedestrians. These
sera were compared to 446 control sera collected at ran-
dom in Prague. The difference in toxoplasmosis sero-
prevalence in these 2 samples suggests that subjects in-
fected with toxoplasma have a 2.65-fold higher risk of
road traffic accidents than subjects free of toxoplasma
(Mantel-Haenszel test for age-stratified data, chi-
square = 21.45, P < 0.0001). Factors that could lead to
exposure to T. gondii and vehicle accidents cannot be
excluded.

A recent study in Turkey also found higher levels
of T. gondii antibodies among drivers involved in road
traffic accidents. Among 185 such drivers, the preva-
lence of T. gondii 1gG antibodies was 24.3% and IgM
antibodies were 3.2%; among 185 age-matched con-
trols, the prevalence of 1gG antibodies was 6.5% and
IgM antibodies were 0.5% (chi-square, P < 0.05).

Studies have also examined possible links be-
tween T. gondii infections and intelligence, education,
and memory. Initial reports of associations with intelli-
gence and education were found to be flawed when all
confounding factors were taken into account. Two un-
published studies found no association between the in-
fection and short-term memory.

It is known that T. gondii increases dopamine lev-
els in rodents and that treatment of rodents with a se-
lective dopamine uptake inhibitor changes the behavior
of infected and uninfected rodents differently. In addi-
tion, the observed low level of novelty seeking in hu-
mans infected with toxoplasma or cytomegalovirus is
likely due to high levels of dopamine in the ventral mid-
brain. The mechanism by which T. gondii increases do-
pamine levels is unknown, but it may involve inflam-
matory release of dopamine by increasing cytokines
such as interleukin-2. An imbalance of dopamine be-
tween the mesolimbic and mesocortical regions of the
brain is thought to play a role in the development of
schizophrenia, which may explain the observed associ-
ation between schizophrenia and toxoplasmosis.

Conclusion.

The results obtained over the past 15 years
strongly suggest that latent toxoplasmosis affects the
behavior of not only rodents but also humans. How-
ever, the neurophysiological mechanisms and practical
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implications of these behavioral changes remain to be
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INVESTIGATION OF THE STRESS-STRAIN STATE OF BONE TISSUE AROUND IMPLANTS
SUPPORTING A COMPLETE REMOVABLE PROSTHESIS ON THE LOWER JAW, WITH ITS
TELESCOPIC FIXATION

Anomauin

Bukopucmanns 0e6ocmynenegux 26UHMOBUX OEHMATbHUX IMIIAHMAMIE 3 MEMO0, NOANUEeHHS (IKcayii 3Hi-
MHUX npomesie na 6e33y60i wenenu (0co6AUBO HUICHBLOT) HAOYAO0 OCMAHHIM YACOM 8ce OLIbUL020 nowupenus. 3
yicio Memoro Hatyacmiue GUKOPUCMOBYEMbCSL MeNeCKOniuHa abo banouna cucmema gikcayii. OOHax numamms,
AKUL 3 HUX 8I00amu nepesazy, 3aiumacmscsl GIOKPUMUM HA Cb020OHIWHIL OeHb. [ 0ocsaeHen s NOCMABIeH020
3a80anHs Oynia nooy0o8ana Komn'iomepHa Mooev, 8 Kill 8 AKOCMI ONOPU 3HIMHO20 NPOMe3a HA HUJICHI weneni
BUCTYNAU 08A IMIAAHMAMU, BCINAHOBIEHT 8 MIJCMEHMANbHOMY 8001, i3 3a0aHUMU NAPAMEMPAMU.

Abstract

The use of two-stage screw dental implants in order to improve the fixation of removable dentures on the
toothless jaw (especially the lower one) has recently become increasingly widespread. For this purpose, a tele-
scopic or beam fixation system is most often used. However, the question of which one to give preference to re-
mains open today. To achieve this task, a computer model was built in which two implants installed in the inter-
mental department with specified parameters acted as a support for a removable prosthesis on the lower jaw

Kniouogi cnosa: imnianmamu, Kicmkoea mKaHuna, meieckoniyna Qikcayis.
Key words: implants, bone tissue, telescopic fixation.
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BukopucTaHHsl IBOCTYICHEBHUX TBUHTOBUX JICH-
TaJbHUX IMIUTAHTATIB 3 METOIO, IMOIMIIEHHS (ikcarii
3HIMHHX MPOTe3iB Ha 6e33y0oi menenu (0coOIMBO HU-
JKHBO1) HaOyJI0 OCTaHHIM YacoM Bce OLIbIIE TOMIH-
perns [1]. 3 wiero MeTOI0 HalyacTille BUKOPHCTOBY-
€TBhCS TEJICCKOMiYHA abo OanmouyHa cucTeMa (ikcarrii.
OpHaK MHUTaHHS, SIKUI 3 HAX BIATATH TIepeBary, 3aiu-
IIAETHCS BIAKPUTUM Ha ChOTOAHIMHIN medp [2]. Jms
OO HEOOXIMHO BUBYUTH HANpPYKEHO-AehopMOBa-
HHUH CTaH KiCTKOBOI TKAHMHH HABKOJIO IMITJIAHTATIB, SIK1
CIJIy’KaTh OMOPOIO MOBHOTO 3HIMHOTO MPOTE3a MpH HOro
TeJNeCKOMiuHill 1 OamouyHOi ¢ikcamii, i Ha migcTaBi
[IbOTO JIATH X TIOPIBHAIBHY XapakTepucTuky [3-8]. Ta-
KAM YHMHOM, Ha TIEPIIOMY €Talll HaIlNX IOCIiIKEHb
METOI0 POOOTH € BHBYCHHS HAIPyKeHO-IehopMoBa-
HOTO CTaHy KICTKOBOI TKAHWHM HABKOJIO IMILIAHTATY,
IO CIYXHTh OMOPOI0 TIOBHOTO 3HIMHOIO MPOTE3a HU-
JKHBOT IIEJIEeNH IPU KO0 TEIECKOIIvHOI (ikcarii.

JIyisi MOCATHEHHSI MOCTaBJICHOTO 3aBIaHHSA OYJ0
no0y/I0BaHO KOMIT'IOTEPHY MOZENb, B SIKId B SIKOCTI
OMOpHY 3HIMHOTO MPOTE3a HA HIDKHIN IIeNeri BHUCTY-
Maiy J1Ba IMIUIAHTATH, BCTAHOBICHI B MiKMEHTalb-
HOMY BiJiJI, i3 3aJaHAMU TTapaMeTpaMu (TOBXHUHOIO
13 MM i miametpom 3,5 Mm). Bigcranp Mix iMIIanTa-
TaMHU IIpH Pi3HUX cUcTeMax (pikcaii Takoxk 3a1aBanacs
OJIHAKOBOIO, OCKIJIBKH OYEBHIHO, IO 3MiHA L€l BiJic-
TaHi iCTOTHO BILIMHE HA BEIMYMHY HAMPYKEHO-AePOop-
MOBAHOTO CTaHy KICTKOBOI TKAaHHHU HABKOJIO IMIUIAH-
TaTiB.

B mpoBeneHNX MOCTIIKCHHAX HAMH HE BPaXxOBY-
BaBCsl THII IIEJICNH, OCKUIBKH OYEBHUJIHO, IO JTOBXKHHA
JIHIT, 10 3'€AHY€E IMIUIAHTAT 3 JUCTAILHUAM KPAEM TIPO-
Te3a, MPOBEJICHOI 110 AIbBEOJIIPHOMY I'PEOCH0, iCTO-
THO BILUTUBA€E HA HATPYXKEHO-Ae()OPMOBaHMIT CTaH Kic-
TKOBOT TKAHHMHH HABKOJIO IMIUIAHTATY. [HIIUMH CIIO-
BaMH, TMpPH 3MiHI THITy IHENENH 3MIHIOIOTHCS
HABAHTAXKCHHSI HA IMIUIAHTAT.

Ipu mpoBeieHHI HAIIMX JOCIIHKEHb BETHYMHA
HABAHTAXCHHS, 10 TMEPEJAETHCS MPOTE3aMU HA M-
ianTarax, gopisarosana 200 H, a kyT, mix skuM BOHA
nepeaaBanacs, ckiaagas 125°, 1o BiAMOBIAaI0 HOPMO-

THaTHYHOMY npuKycy. IIpu nboMy nepenane HaBaHTa-
JKEHHS 0yJI0 PO3KIIaJIEHO Ha BEPTUKAJIBHY 1 TOPU30HTA-
JIBHY CKJIAJIOBI.

Takuil miaxig JO3BOIHMB CTBOPHUTU €IUHY METO-
JMKY PO3paxyHKY, sika MOXKe OyTH 3acTOocOoBaHa NpH
Oynp-sKiii 3MiHI KyTa Tepeadi HaBaHTaXCHHS, IO
Be/Ie TUIBKH JI0 3MiHHM BEPTHKAJIbHOI i TOPU30HTAIBHOL
CKJI/IOBHX HaBaHTaKCHHS HA IMILIaHTAT.

MopentoBaHHS Ta PO3paxyHKH BUKOHYBAJIUCHh B
KiHIeBo-eneMeHTHOMY naketi ANSYS. Jlnst anpokcu-
Marii Mojenell BUKOPHCTANN CTaHAApPTHUH KiHIIEBUI
eremerT SOLID92 3 6i0mi0TeKH eNeMeHTIB IPorpaMu
ANSYS, saxuii € KBaApaTHIHUM €JIEMEHTOM 2-TO TI0o-
PAAKY, NPUAATHAM U MOZETIOBAHHS HEPETYISIPHUX
citok. ExemeHT Bu3HauaeThCs necAThMA BY3/IaMH, KO-
JKEH 3 SIKUX Ma€ TP CTYIEHi cBOOOIN NepeMilleHHs B
HanpsMKy ocedl X, Y, Z By3JI0BOi CUCTEMU KOOPAUHAT
[5].

IMmIaHTaT Ha MOJENSAX MO3HAYAIM CXEMaTHYHO
(cuHIM KOLOPOM), BUBYEHHIO BiH HE MiJUIATaB, 1 3 Me-
TOIO BIJICYTHOCTI B HbOMY Ae(dopMallil i HABaHTaKeHHS
MOJICITIOBABCA 31 3HAYHO OUTHIIAM MOIYJIEM HpPY>KHO-
CTi, HIX y IHIIAX KOMIIOHEHTiB MOJIEII.

PesynpraTtn gocipkeHHs Ta ix 00roBopeHHs. s
JOCSITHEHHSI TTOCTaBJICHOTO 3aBJaHHSA Oyno BceOiuHO
o0cTexeHo mo0yI0BaHy MOJIENb | BUBYCHO BEJIMYHUHY i
XapakTep po3MOiTy HaBaHTaXCHb 1 1edopMariii B CH-
CTeMi KICTKOBAa TKaHWHA — IMIUIAHTAT IPH Telie-
CKOIIuHI# ikcarii MOBHOro 3HIMHOTO NPOTE3a HHX-
HbOI 1esenu. /i BUKOHaHHS [TOCTABJICHOI'O 3aBJaHHs
3 BH3HAYCHHS IOJIB HAMpPYyXeHb 1 aedopmariiit O6yio
HPOBEICHO JIBa BapiaHTH PO3PaXyHKY.

Bapianm 1. BenuuynHa HaBaHTaXCHHS B CHCTEMI
KICTKOBAa TKaHWHA-IMIUIAHTAaT IIPEACTaBJIeHA BEPTH-
KaJIbHOI CKJIaJ0BOI.

Feepr =114 H.

Bapianm 2. BenuunHa HaBaHTa)XCHHS B CHCTEMi
KiCTKOBA TKaHMHA-IMIUIAaHTaT MpPEICTaBICHA TOPU30H-
TaJlbHOI CKJIaJ0BO1

Frop- = 163 H.

OTpuMaHi pe3yiabTaTH MpecTaBlieHi B Ta0J. 1 Ha
puc. 1,2.

Tabmurs

3HayeHHs NepeMillleHb B MOJIeJli i MAKCHMAJIbHE 3HAYEHHS HATIPYKeHb B MOJ1eJIi, IMIIAHTATI, KiCTKH

. MaxkcuMaibHe nepemi- MakcumanbHe HapaHTaxenHs, H/mm? (MI1a)
Ne Bapianty - -
IICHHS, MM MOJIEJNTb IMIUTAHTAT KicTKa
1 0,00833 26,81203 23,3421 8,1708
2 0,58443 292,51311 292,51311 126,7836
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oHc 3 i
Puc. 1. Bepmukanvhe HaganmasicenHsa Ha cucmemy iMnianmam — Kicmxa.

a — 3a2anvHull 8uesi0 Mooeni; 6 — Modenb 8 po3pizi; 6 — 3a2albHUlLL 8USTIA0 KiHYeBO-eleMeHmHOL CimKu Ha MO-
oeni; e — po3piz Mooeni 3 KiHyeso-e1eMeHMHOI0 CImKoI0, 0 — degpopmosana opma, e — eniopa nepemiujens 6
PO3pizi 0114 8ci€i MoOeni; dHc — eniopa HanpyiceHs 8 po3pisi 014 8cici Modeni; 3 — enopa HANpyHceHs 8 Kicmuyi, i —
eniopa HanpyJiceHsv 6 IMNIAHMAami.



«COLLOQUIUM=JOURNAL» #30 (223), 2024 / MEDICAL SCIENCES 49

aic 3 i
Puc. 2. I'opusonmanvue naganmagicents Ha cucmemy iMnianmam — Kicmka.

a — 3a2anbHUll U0 MoOeni; 6 — MOOelb 8 PO3PI3i; 8 — 3a2ANbHULL U0 KIHYE80-eNeMEHMHOI CIMKU Ha MO-
delli; 2 — po3piz MoOei 3 KiHyeso-eleMEeHMHOI CimKo; 0 — 0eqpopMOBaHa gopma, e — eniopa nepemiujeHsv 6
PO3pizi 0114 8ci€i MoOeni; dHc — eniopa HanpytceHs 8 po3pisi 04 8ciei Mooeni; 3 — enopa HaNpyiceHv 8 Kicmyi, i —
enopa HanpyiceHsb 6 IMNIAHmMmami
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TakuM YMHOM, Ha TIACTaBi MPOBEIECHUX JIOCIHi-
JOKEHb MOJKHA 3pOOHMTH HACTYIHI BUCHOBKH. Benmanna
TOPHU3OHTAIILHOT CKIIA/IOBOI, SIKa MEpelacThCs MmiJ Ky-
ToM 125° Ha IMIDIaHTAT i CIY’KUTH OMOPOIO MOBHOTO
3HIMHOTO MPOTE3a Ha HWXKHII 1ieneni npu ioro Tenec-
KomivyHOi (hikcauii, mepeBeplIye BEpTHKAJIbHY CKJa-
JOBY TUIbKHU B 1,42 pasu, a npu oMy aOCOJIOTHA Be-
JMYMHA MaKCUMaJIbHOT HANIPYTH HABKOJIO BHYTPIIIHBO-
KiCTKOBOI YaCTHHM iMITIaHTaTy Oy/e Buie B 15,1 pasn.

Ha mincTaBi BHIIeBKa3aHOTO, MOXKHA 3pOOUTH IIIe
OJIMH BUCHOBOK: IrHOPYBaHHS TOPHU30HTAIBHOI CKIIa10-
BOi, a 3HAYNTH, BEIMUNHN KyTa 3MHUKAHHS IIEJIET IPU
TUTAaHYBaHHI XipyprigHoi Ta OPTOMEIUYHOI CKIaJ0BOI
JIKyBaHHS TAII€EHTIB 3a JAOMOMOTOI0 3HIMHHX HpOTE-
3iB, III0 ONUPAIOTHCS HAa JBOCTYIIEHEBI TBUHTOBI KOpe-
HernoJi0H1 IMILTAHTATH 3a JOIIOMOTOI0 TEJIECKOMIYHOT
(hikcarrii € rpy00r0 KIIHIYHOIO MOMUIIKOIO.

Bapianm 1. Imunanrar giamerpom d = 3,5 MM i
JOBXKUHOIO L =13 MM mij Ai€r0 BEPTUKAIBHOT CKIIa0-
BO1 (Fyepr = 114,7 H.) HaBanTaxenus B 200 H nepena-
HOI mig KyToM 125° mpu TeneckomivHii dikcarii (puc.
1).

Bapianm 2. Immnanarat miametpom d = 3,5 mm i
IOBXKUHOIO L = 13 MM mij i€fo TOPH30HTANBHOI CKTa-
noBoi (Frop = 163,8 H.) naBanTaxenus B 200 H, axuit
nepenaethes mix kyrom 125° (puc. 2).
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