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LONG-TERM EFFECTS OF COVID-19 ON CHILDREN'S HEALTH

Abstract.

COVID-19 was a unique case in the history of mankind. Although the pandemic was officially canceled, the
virus continues to mutate, which leaves this question relevant. It should be noted that the features of the virus are
high contagiousness, rapid spread and the ability to cause a variety of clinical manifestations - from mild
symptoms to severe pneumonia and deaths. The main threat of SARS-CoV2 is the ability of the virus to cause
severe complications even in people with a mild course of the disease. Therefore, despite the milder course in
children compared to adults, there is still concern about the possible risk of serious complications and long-term
health consequences. These complications include multisystem inflammatory syndrome in children (MIS-C) and
post-COVID syndrome (Long COVID). MIS-C is a potentially life-threatening condition that can occur several
weeks after a COVID-19 infection, and Long COVID covers a wide range of symptoms that last months after the
disease has passed. The study of these conditions will allow to better understand the mechanisms of complications
and make it possible to develop measures to prevent complications and improve treatment tactics.

Keywords: coronavirus, SARS-CoV2 virus, COVID-19, multisystem inflammatory syndrome, MIS-C, post-

COVID syndrome, respiratory distress syndrome

Introduction. According to a study by the SVS
(Center for Disease Control in the USA), almost a third
of those who had coronavirus and were hospitalized
(30%) have symptoms of the disease half a year after
the acute phase of COVID. People who have long
COVID are more likely to develop new diseases,
including diabetes mellitus, neurological diseases or
heart disease. In some cases, post-Covid is even
grounds for granting a disability under American law.

Purpose. Summarize the clinical symptoms of
COVID-19 in children, review multisystem
inflammatory syndrome (MIS-C) data, and investigate
the long-term effects of COVID-19, including post-
COVID-19 syndrome (Long COVID)

Materials and methods. The analysis of
scientific publications from foreign sources is carried
out. Clinical data on multisystem inflammatory
syndrome, long-term consequences of COVID-19 were
studied.

The course of coronavirus in children has a milder
character compared to adults. Most often, the disease is
asymptomatic or with mild catarrhal manifestations,
such as fever, cough, fatigue. According to UNICEF,
patients under the age of 17 accounted for less than
10% of the total incidence. Risk factors for severe
course include younger age (inverse proportionality:
the older the child, the lower the risk), high body mass

index, concomitant diseases (diabetes, asthma,
immunodeficiency conditions, congenital
malformations).  Severe course involves the

development of pneumonia, acute respiratory distress

syndrome (ARDS), sepsis and multi-organ failure.
Such children need intensive care with maintaining
proper oxygenation.

Multisystem inflammatory syndrome in children
(MIS-C) is one of the most serious complications
associated with COVID-19. It can occur several weeks
after the previous SARS-CoV2 infection and is
characterized by inflammation of many organ systems,
due to which it got its name. It affects the
cardiovascular, respiratory, genitourinary, nervous
systems, gastrointestinal tract and organs of vision. The
main clinical manifestations are fever, which is
characterized by prolonged fever over 38 ° C, an
increase in C-reactive protein, as well as from the
cardiovascular system: myocarditis, pericarditis, a
decrease in the ejection fraction; respiratory system:
respiratory failure, acute respiratory distress syndrome
(ARDS); from the genitourinary system: acute renal
failure; from the gastrointestinal tract: abdominal pain,
diarrhea, vomiting; as well as from the organs of vision
and skin: cyanosis of the lips or face, maculopapular
rash, erythema, conjunctivitis. On the background of
hyperthermic syndrome, disturbances of consciousness
and convulsions can also occur. The cause of the
occurrence of MIS-C is considered the immune
response to the virus, when, due to excessive
inflammatory response to SARS-CoV2 antigens,
autoimmunity occurs. Therefore, corticosteroids and
IVIG immunoglobulin are used in MIS-C therapy.

Post-Covid syndrome in children is a condition
characterized by the presence of at least one persistent
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symptom in the presence of a history of SARS-CoV2
infection confirmed by testing, with a minimum
duration of 12 weeks and which cannot be explained by
an alternative diagnosis. Symptoms can be varied and
affect many body systems. The most common are:
prolonged fatigue, cognitive disorders (brain fog),
shortness of breath and difficulty breathing, muscle and
joint pain without obvious reasons, sleep disturbances,
cardiovascular disorders (tachycardia, feeling uneven
rhythm), depression and anxiety and problems with the
digestive system (nausea, diarrhea, abdominal pain).
There are several theories about its occurrence -
autoimmune reactions, damage to tissues by the virus
and activation due to COVID-19 of other viruses that
are latent (for example, the herpes virus). Treatment is
symptomatic, psychotherapy and physical therapy can
also be used.

Conclusions. Although most children have mild
manifestations of COVID-19, you need to be aware of
multisystem inflammatory syndrome (MIS-C) and
post-COVID syndrome (Long COVID) for the

possibility of a timely and rapid response to these
complications.

Literature:
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DIPHTHERIA IN THE MODERN ERA:EPIDEMIOLOGICAL TRENDS AND DIAGNOSTIC
APPROACHES

Abstract

Diphtheria is a potentially fatal infectious disease caused by toxigenic strains of Corynebacterium diphthe-
riae, primarily affecting children under 15 years. The disease manifests through respiratory infections, often with
systemic effects due to toxin production. Despite vaccination efforts, diphtheria remains a public health challenge
in regions with low immunization coverage, highlighting the need for continued epidemiological surveillance,
effective diagnostic methods, and global vaccination efforts. Although effective vaccines are available, this disease
has the potential to re-emerge in countries where the recommended vaccination programmes are not sustained,
and increasing proportions of adults are becoming susceptible to diphtheria. Thousands of diphtheria cases are
still reported annually from several countries in Asia and Africa, along with many outbreaks. Changes in the
epidemiology of diphtheria have been reported worldwide. The prevalence of toxigenic Corynebacterium spp.
highlights the need for proper clinical and epidemiological investigations to quickly identify and treat affected

individuals, along with public health measures to prevent and contain the spread of this disease.

Introduction

Diphtheria, caused by Corynebacterium diphthe-
riae, was first identified by Klebs in 1883 and subse-
quently cultured by Loffler in 1884. The disease pri-
marily spreads through respiratory droplets and is char-
acterized by the formation of a pseudomembrane in the
throat. The diphtheria toxin (DT), responsible for sys-
temic symptoms, disrupts protein synthesis, leading to
cellular death. While vaccines have significantly re-
duced the incidence, diphtheria persists in areas with
insufficient healthcare and vaccination infrastructure.
Depending on the anatomical site affected, diphtheria
can be classified into respiratory (involving the anterior
nasal, pharyngeal and laryngeal cavities and the ton-
sils), cutaneous (including the genital area) and ocular.
The typical advanced symptoms of acute diphtheria in-
clude the presence of a thick, grey layer (called the
pseudomembrane) on the throat and/or tonsils, enlarged
lymph node glands in the neck (bull neck) and, in se-
vere cases, myocarditis and inflammation of the nerves.
Diphtheria has a high case-fatality rate (5-17%) among
the unvaccinated population, even in individuals re-
ceiving proper care and treatment. A trivalent vaccine
for diphtheria, tetanus and pertussis (DTP) is available
that can protect against diphtheria during childhood.
Booster doses of toxoid (inactivated toxin) are recom-
mended for adults. Several immunological and molec-
ular tools are now available for the timely detection of
the disease. Administration of diphtheria antitoxin
(DAT) and antibiotic therapy are effective in patients
with typical disease symptoms.

Epidemiology

The global incidence of diphtheria has declined
substantially owing to extensive vaccination coverage;
nevertheless, the disease remains endemic in many
countries, although accurate reports on the incidence in
these countries are limited. Implementation of the DTP
vaccine programme has reduced childhood diphtheria
in several countries. For example, during the first 13
years of the mass vaccination period (1919-1931), the
reported cases of diphtheria were reduced by 82.4% in
the Netherlands. Timely vaccination has a substantial
public health effect. Studies on the timeliness of the re-
ceipt of scheduled vaccine doses in urban Australian in-
digenous children showed that 72% of children re-
ceived their first dose of DTP vaccine (at 2 months of
age) on time, but only 59% of them received the third
dose (DTP-3, at 6 months of age) on time. In endemic
regions, the incidence of diphtheria in a hospital setting
remains high (27.3%) and the overall case fatality rate
ranges from 20 to 31%.Several major outbreaks of
diphtheria have been recorded during 1921-2018, in al-
most all global regions including the United States, Eu-
rope, Asia, the Newly Independent States of the former
Soviet Union (NIS), Haiti, Venezuela and Yemen. Alt-
hough widespread immunization has reduced cases
globally, diphtheria remains endemic in regions of
Asia, Africa, and the Eastern Mediterranean. Notable
outbreaks occurred from 1982 to 1994, with re-emer-
gences in Russia and former Soviet states, mainly due
to vaccination program disruptions. Recent outbreaks
among refugee populations emphasize the importance
of immunization and rapid response strategies to pre-
vent the spread of the disease.
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Disease Manifestations

Diphtheria primarily affects the respiratory sys-
tem, leading to symptoms such as sore throat, fever, and
the development of a thick pseudomembrane across the
throat and tonsils. Severe cases may result in "bull
neck,"” myocarditis, and neurological complications.
Cutaneous diphtheria, though less common, presents as
ulcerative skin lesions, often affecting individuals in
tropical climates or those with compromised skin bar-
riers.

Diagnostic Tests

The clinical diagnosis of diphtheria must be con-
firmed by the isolation and identification of one of the
three causative Corynebacterium spp. (as diphtheria is
a notifiable disease) .Members of the genus Corynebac-
terium are Gram-positive, non-motile rods, often with
a clubbed end, are aerobic or facultatively anaerobic
and convert carbohydrates to lactic acid. Of the >100
species in this genus, only a few, C. diphtheriae, C.
pseudotuberculosis and C. ulcerans, are toxigenic and
clinically important. Even though all biotypes of toxi-
genic C. diphtheriae are virulent, in some findings,
strains belonging to the gravis biotype were found to
produce larger amounts of DT than strains of the mi-
tis biotype. Bacteria culture of clinical samples is the
gold standard for the isolation and identification
of Corynebacterium spp. Swab samples should be col-
lected from the suspected sites of infection, such as the
nasopharyngeal cavity, throat, wounds or skin lesions.
If a pseudomembrane is present, swabs should be taken
from beneath the membrane, or a piece of the mem-
brane can be collected instead. It is essential to collect
the samples regardless of whether antibiotic therapy
has been started. If delays in the processing of the clin-
ical samples are expected, specimens should be main-
tained in Amies transportation medium and can be sup-
plemented with charcoal to preserve the viability of the
bacteria.

Sheep or horse blood agar or a medium containing
potassium tellurite, such as Hoyle's tellurite agar, is
used for primary isolation. This medium is not highly
selective for C. diphtheriae, as the other bacterial spe-
cies may also grow. Typical C. diphtheriae colonies are
grey to black, whereas Streptococcus spp. grow as tiny
black or brownish colonies. On blood agar, corynebac-
teria grow as convex, greyish, translucent colonies with
a granular appearance, mostly with opaque centres. C.
ulcerans and C. pseudotuberculosis colonies may ex-
hibit B-haemolysis. Bacteria grown in Loffler’s me-
dium, which contains coagulated serum with phos-
phate, accumulate volutin granules (a form of intracel-
lular polyphosphate storage). When stained with
polychrome methylene blue (Albert stain), the granules
appear violet (metachromatic stain), whereas the rest of
the bacterial cell appears blue.

Colonies of Corynebacterium spp. on tellurite me-
dium appear dark grey or black owing to the intracellu-
lar reduction of tellurite to tellurium after 48 h of
growth at 37 °C. Using smears made from corynebac-

terial colonies grown in tellurite medium for immuno-
fluorescence-based toxigenicity tests is not recom-
mended, owing to morphological changes caused by
potassium tellurite.Colonies isolated from primary cul-
ture plates are identified by enzymatic tests and tested
for toxin production (see following section). Enzymatic
tests include nitrate, urease, catalase, cystinase and py-
razinamidase tests (to detect the presence of nitrate re-
ductase and the other enzymes), which permit the pre-
sumptive identification of the potentially toxi-
genic Corynebacterium spp. within 4 h. Kits including
combinations of such enzyme assays are commercially
available.Matrix-assisted laser desorption/ionization
time of flight mass spectrometry (MALDI-TOF) can be
used to identify the specific Corynebacterium sp. di-
rectly from a colony isolated from the blood agar plates
in about 30 min. The accuracy of the MALDI-TOF sys-
tem for the identification of C. diphtheriae, C. pseudo-
tuberculosis and C. ulcerans is very high (97-100%).
After MALDI-TOF confirmation of the isolation of a
potentially toxigenic colony, bacterial colonies may be
used for PCR to identify tox and/or for toxin assays.
However, in diphtheria-endemic countries, conven-
tional biochemical tests are still widely used. Standard
methods include bacterial culture from throat swabs
and toxin detection through the Elek test. The Elek test
works on the principle of antigen and antibody im-
munoprecipitation. In this assay, a known toxigenic
strain (positive control), a non-toxigenic strain (nega-
tive control) and the sample strains are inoculated onto
Elek agar medium with a paper strip containing DAT
(500 IU/ml) placed onto the agar surface. In the modi-
fied Elek test, the test and control strains are inoculated
with a disc containing DAT (10 1U/disc) placed in the
centre. After 24-48 h at 37 °C, a clear precipitin line
develops at the junction where the toxin produced by
the strain and the antibody from the strip or disc meet
In vitro Vero cell assays and an in vivo rabbit skin test
have also been used in the detection or neutralization of
DT, but these tests are not recommended for routine
use. Polymerase chain reaction (PCR) and enzyme-
linked immunosorbent assay (ELISA) serve as rapid al-
ternatives. PCR has been considered a sensitive and
specific method for the identification of a spe-
cific Corynebacterium sp. or to test the clinical samples
from suspected diphtheria cases for the presence of tox.
Although the 16S-ribosomal RNA gene-based identifi-
cation is widely in use, design of species-specific PCR
primers can be difficult, especially when the homolo-
gous genes have high similarity. Compared with the
16S-ribosomal RNA gene, sequencing the gene encod-
ing the RNA polymerase B-subunit (rpoB) was found to
be wuseful in identifying the Corynebacterium .
The rpoB sequence has a higher degree of polymor-
phism than the 16S rDNA sequence. A real-time PCR
assay testing for a combination of tox and rpoB genes
was reported for the rapid identification of toxigenic
and non-toxigenic strains as well as to differentiate C.
diphtheriae, C. ulcerans and C. pseudotuberculosis. Of
note, whereas a tox-negative result is final and addi-
tional toxigenicity assays are not required, the presence
of tox does not specify the expression of DT. Hence,
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the Elek test must be performed on all tox-positive iso-
lates from patients with suspected diphtheria; however,
patients with tox-positive results can be considered for
further preventive treatment action, without waiting for
the Elek test results. If the clinical laboratories are not
equipped for further biochemical or toxigenicity tests,
the pure cultures should be submitted to the regional
referral centres, in slanted Dorset egg medium or other
common agars or on plates at ambient temperature.The
co-agglutination test, passive haemagglutination test,
reversed passive latex agglutination assay and bead-
based serology assays detecting the expression of glu-
tathione S-transferase fusion proteins are useful for the
detection of DT in serum samples and/or pure cultures
of toxigenic C. diphtheriae. Of note, serum samples
must always be collected prior to the administration of
DAT. However, these techniques have been replaced in
many laboratories by a rapid enzyme immunoassay that
can detect DT directly from the suspected colonies of
corynebacteria. In this enzyme immunoassay, equine
polyclonal antitoxin is the capture antibody and an al-
kaline phosphatase-labelled monoclonal antibody is the
detection antibody. The assay is rapid (within 3 h), sen-
sitive (0.1 ng DT/ml) and specific for the detection of
fragment A of the DT molecule. Several other diagnos-
tic methods were also developed for serological sur-
veillance studies, including enzyme-linked immuno-
sorbent assay-based detection and quantification of
anti-DT  antibodies, counterimmunoelectrophore-
sis and immunofluorescence assay. Serum anti-DT an-
tibody levels <0.01 IU/ml indicate that an individual is
susceptible to diphtheria, levels between 0.01 and 0.09
IU/ml indicate the recommended minimum protective
level (basic immunity) and levels >0.10 IU/ml are
above the protective threshold observed in individuals
who have been vaccinated.

Conclusions

Diphtheria control depends on robust vaccination
programs and early diagnostic measures to manage out-
breaks. Continuous epidemiological monitoring is es-
sential to detect cases promptly, especially in high-risk
and underserved populations. Public health efforts must
focus on maintaining high vaccination coverage to pre-
vent resurgence, particularly in vulnerable regions.
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RELEVANCE OF TREATMENT OF GLOMERULONEPHRITIS

Abstract:

Glomerulonephritis (GN) is a term that refers to a group of heterogeneous diseases caused by immune dis-
orders, which are accompanied by inflammation of the glomeruli — filtration structural mechanisms. In most
cases, GN cannot be cured, but can only slow the progression of the disease. Currently, the main treatments are
symptomatic therapy, immunosuppressive therapy, and renal replacement therapy. However, effective treatment
of GN is hindered by issues such as steroid resistance, serious side effects, low bioavailability, and lack of accurate
targeting. In this review, we look at the characteristics of GN, relevant immunotherapy methods that have already

been used or are being developed..

Keywords: glomerulonephritis, glucocorticoids, dialysis, biopsy, chronic kidney disease, transplantation.

Relevance: Glomerulonephritis (GN) is an im-
mune-mediated disease that affects the glomeruli of the
nephrons and can lead to serious consequences if not
treated properly. In particular, it is one of the main
causes of the development of chronic kidney disease
(CKD), which is fraught with irreversible renal failure.
It can be caused by a variety of factors, such as genetic
predisposition, infections (such as streptococci), expo-
sure to drugs, viruses, and adverse environmental con-
ditions. In Ukraine, GN is widespread, with more than
50 thousand patients with CKD in 2021, and about 700
new cases are registered annually. When progressing to
the end stage, patients need renal replacement therapy,
such as dialysis or transplantation.

Global data also show a significant proportion of
cases of CKD due to GN: for example, in the United
States, 18.7% of patients with chronic kidney disease
and 30-36% of end-stage cases in children are associ-
ated with GN. Some ethnic groups, including African-
Americans, Latinos, Asians, and Australians and Cana-
dians, are more susceptible to the disease.

Traditionally, GN was classified according to the
types of histopathological lesions. However, a growing
understanding of the immunopathogenesis of the dis-
ease requires a new classification that takes into ac-
count the effectiveness of various treatments. Immuno-
therapy, in particular, is used for specific lesions, but is
accompanied by serious side effects and is often inef-
fective due to steroid resistance and a high rate of re-
lapses.

Objective: to study the features of glomerulone-
phritis, to determine the effective treatment.

Materials and methods: the search for literary
sources is carried out using a scientific and statistical
base. A review of literature sources for November 2024
related to the review, clinical picture and treatment of
glomerulonephritis was conducted.

Research results:

Depending on the cause, glomerulonephritis (GN)
is divided into primary (when kidney disease is the

main one) and secondary (when kidney pathology de-
velops against the background of other diseases, such
as diabetes or systemic lupus erythematosus).

Primary GN includes several varieties, among
which the most common are:

- Acute GN: often develops after streptococcal in-
fection and is manifested by edema, high blood pres-
sure and blood in the urine;

- Disease with minimal changes: most often diag-
nosed in children and characterized by minor changes
in the kidneys during microscopic examination;

- Immunoglobulin nephropathy (IgAN): the most
common type of primary GN in the world, character-
ized by repeated episodes of urinary excretion of blood.

Secondary GN most often develops against the
background of:

- Diabetic nephropathy: complications of diabetes
mellitus;

- Lupus nephritis: kidney damage in systemic lu-
pus erythematosus.

In this case, each type of GN begins with a unique
initiating stimulus, followed by common inflammatory
and fibrous mechanisms leading to the final path of pro-
gressive kidney damage. It is worth noting that differ-
ent types of GN can manifest with different intensity,
even with the same pathological changes in the kid-
neys.

Acute GN is usually accompanied by high blood
pressure, proteinuria (excess protein in the urine), and
hematuria (blood in the urine). GN with a predominant
lesion of podocytes, in turn, leads to nephrotic syn-
drome, which is manifested by significant proteinuria
and edema, especially on the legs.

In general, proteinuria with high albumin levels is
a sign of podocyte damage, while hematuria indicates
glomerular basement membrane (GBM) ruptures.
However, these clinical manifestations are non-specific
and rarely allow accurate diagnosis of the GN subtype.
Only a kidney biopsy can definitively confirm GN, and
histopathological features detected by immunostaining
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for immunoglobulin and complement components al-
low us to determine a specific subcategory of GN [ 10,
231].

A kidney biopsy also allows you to distinguish ac-
tive and potentially reversible lesions from inactive or
chronic irreversible lesions, which is important for de-
termining the tactics of immunotherapy. Active lesions
may include intravascular neutrophilic karyorexis or
NETosis, immunothrombosis, fibrin deposition, prolif-
eration of endothelial and mesangial cells, glomerular
infiltration by leukocytes, vascular loop necrosis, cell
crescents (hyperplasia of parietal epithelial cells in the
Bowman space, which prevents glomerular filtration
outflow) [ 2 ] and periglomerular lymphocytic infil-
trates [ 19 ].

The presence of IgM, 1gG, C1q, C3c, and C4d de-
posits in the glomeruli, or combinations thereof, sup-
ports complement activation. Only GN with similar
signs of immunological activity can respond to immu-
notherapy. In contrast, fibrous transformation of glo-
merular structures, atrophy of the renal tubules, or fi-
brosis in the intercellular space indicate irreversible
loss of the renal parenchyma.

Categorization of GN by pathological lesions of-
ten does not take into account the variety of immuno-
logical disorders that require specific treatment, which
leads to cases where standard therapy is ineffective [ 1,
12,13,24].

Pathogenetic therapy of GN is aimed at inhibiting
the progression of the disease and preventing the devel-
opment of complications. Complex treatment of pro-
gressive forms of glomerulonephritis includes sympto-
matic therapy aimed at lowering blood pressure, pro-
teinuria and reducing edema. ACE inhibitors and
angiotensin 11 receptor blockers are the drugs of choice
for controlling hypertension and proteinuria [ 20, 21 ].
In patients with nephrotic syndrome, diuretics and, if
indicated, anticoagulants are additionally considered.
Serum albumin levels below 20-25 G/L may indicate
prevention with anticoagulants [ 11 ]. Combination
therapy with glucocorticoids and Raas inhibitors is rec-
ommended for patients with immunoglobulin nephrop-
athy (IgAN) [17 ].

In addition to the basic symptomatic treatment,
immunosuppressive methods are used, in particular
glucocorticoids, calcineurin inhibitors (such as cyclo-
sporine and tacrolimus), agents that inhibit prolifera-
tion and metabolism (mycophenolate), antibodies (ba-
liximab and rituximab), alkylating agents (cyclophos-
phamide) and natural drugs (tripterygium wilfordii and
its derivatives), which are prescribed in certain cases of
GN.

Glucocorticoids are usually first-line medications
for GN and effectively reduce protein levels in the
urine. Studies have shown their benefit for patients with
proteinuria above 3 g/day and glomerular filtration rate
(GFR) below 50 mL/min [ 25 ]. Glucocorticoids are
widely used for minimal changes in GN and focal seg-
mental glomerulosclerosis (FSH), the latter requiring
long-term high-dose treatment [ 4, 20 ].

In proliferative lupus nephritis (Class Il and 1V)
and anti-GBM sickle-shaped GN, treatment is often in-
itiated with pulsed steroid therapy, followed by the ad-
dition of cyclophosphamide and prednisone. In the case
of membranous GN, alkylating agents (cyclophospha-
mide) are used together with corticosteroids or cal-

cineurin inhibitors. Immunosuppressive drugs are pre-
scribed only for a decrease in GFR or severe complica-
tions of nephrotic syndrome [ 7 ]. Rituximab is a rela-
tively new method that provides remission in membra-
nous GN and can affect podocytes, giving a therapeutic
effect and with minimal changes in GN [ 8, 9 ]. Tryp-
tolide inhibits mesangial cell proliferation in IgA
nephropathy (IgAN) and may reduce proteinuria in
membranous GN, lupus nephritis, and diabetic
nephropathy, helping to protect the kidneys [ 5, 18, 26,
27,28].

Despite the availability of modern treatments and
attempts to achieve remission of GN, a significant pro-
portion of patients have a progressive disease that grad-
ually develops into chronic GN and even end-stage re-
nal failure. For these patients, renal replacement ther-
apy is a life-sustaining method. It includes
hemodialysis, peritoneal dialysis, and kidney transplan-
tation [ 6 ].

Dialysis helps remove excess fluid from the body
to normalize blood circulation and blood pressure, as
well as remove toxins using dialysis membranes se-
lected depending on the patient's condition. Most pa-
tients undergo dialysis three times a week. Dialysis al-
lows patients to maintain a normal lifestyle, but does
not always bring complete results. Complications such
as infections or malnutrition can significantly affect the
quality of treatment; in particular, infections are one of
the leading causes of death among hemodialysis pa-
tients [ 16 ].

Kidney transplantation is the last stage of treat-
ment for end-stage renal failure, which can improve the
survival and quality of life of patients. After transplan-
tation, patients need immunosuppressive therapy to
maintain the function of the transplanted kidney [ 3 ].
However, transplantation does not exclude the risk of
recurrent GN, which sometimes leads to graft rejection
[14].

Glucocorticoids, which have a powerful anti-in-
flammatory effect, are among the most common medi-
cations for the treatment of GN. However, their use can
cause serious side effects such as osteoporosis, femoral
necrosis, hyperglycemia, hypertension, increased risk
of infections, Cushing's syndrome, and gastrointestinal
bleeding [ 22 ].

Conclusion: Treatment of glomerulonephritis is
mainly aimed at relieving symptoms and rarely allows
you to completely cure the disease. The main goal of
therapy is to slow the progression of the disease and
maintain a stable condition of the patient. Immunother-
apy is prescribed for specific lesions, but its use can be
accompanied by significant side effects, and steroid re-
sistance and relapses are not uncommon. If GN pro-
gresses to end-stage renal failure, renal replacement
therapy is necessary. Long-term dialysis treatment can
be a significant financial burden on the patient's family.
Patients after a kidney transplant are also at risk of re-
current GN, which can lead to failure of the trans-
planted organ.
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Anomauis.

Heonamanvnuii eepnec — ye inikysanns HOBOHAPOOICEHO20 GipYCOM NPOCMO20 2epnecy 6 nepuii 28 0i6

HCUMMAL. 3apa9iC€HH}l

8I00y8aEMbC  MpPbOMA  WIIAXAMU:

Hatyacmiule — IHMPAHAMATLHO, MAKOIIC

3yCMpIYaEmobes BHymMpiuHboympoone ma nocmuamanvue iHQikyeanns. Icnyroms 3 kniniuni gpopmu Heonamano-
HO20 2epnecy’. YPadCceHHsl WKIPHUX NOKPUBLS, CIU308UX 000I0HOK ouell ma pomosoi noposichunu (SEM-xeopoba),
ypascenus yenmpanvroi Hepeosoi cucmemu (LIHC) ma ouceminosarnuil nepebdie.

Abstract.

Neonatal herpes is the infection of a newborn with herpes simplex virus in the first 28 days of life. The
infection occurs in three ways: most often intranatally, but also in utero and postnatally. There are 3 clinical forms
of neonatal herpes: damage to the skin, mucous membranes of the eyes and oral cavity (SEM disease), damage to
the central nervous system (CNS) and disseminated course.

Knrouosi cnoea: neonamanvhuii eepnec, gipyc npocmozo eepnecy (BIII'), nepiod nosonapoodoicenocmi, 8po-

021ceHi 8adu po3BUMKY, HEOHAMATbHA CMEPMHICb.

Key words: neonatal herpes, herpes simplex virus (HSV), newborn period, congenital malformations, neona-

tal mortality.

Bipyc mpoctoro repnecy-1 (BII-1) Ta Bipyc mpo-
croro reprecy-2 (BIII-2) € uneHamu cimeiictea JJHK-
BipyciB Herpesviridae. BIII'-1 ta BII[-2 € Benukumu
BipiOHaMH 3 JIMITHOI O0OJIOHKOIO, sika BOY/IOBaHA B
MOBEPXHEBI TIIIKOMPOTEiHH, SIKI OMOCEPEAKOBYIOThH
MPUKPIIUICHHS Ta BXO/UKEHHS B KIITHHU-TOCIOAApi Ta
BiJIMOBIAtOTH 32 BiAMOBIAL Xa3siHa [1].

BIII-in¢exist HOBOHapOIKeHNX (HEOHATAIbHUI
repriec) — piAKicHe, ane HeOe3eyHe A JKHUTTS TUI0/1a
Ta HOBOHAPOJ/KEHOTO 3aXBOPIOBAHHS, 1[0 XapaKTepH-
3y€ThCS BUCOKUM PiBHEM 3aXBOPIOBAHOCTI Ta CMEPTHO-
CTi y BcboMy CBiTi. PiBeHb I7100a1bHOT 3aXBOPIOBAHO-
CTi Ha HEOHAaTaJbHHUU Teprec CTaHOBUTH 10 BuIaIKiB
Ha 100 THcsy xxuBoHApOmKeHuX [2,11].

3a omiakamu mkepena, Big 30 mo 65% BariTHUX
xiHoK y CIIIA matoTs craTteBy iHdekmiro BIII'-1 abo
BIII'-2. 3okpema B CILIIA uactora BusiBieHHs iHOIKY-
BaHHs BII[' HEMOBIAT Ha OJHOMY PiBHIi i3 YaCTOTOIO
BUSIBJICHHSI OakTepianbHOro MeHiHriTy. IHdikyBaHHS
BIII" y HOBOHapoIXKEeHUX BiJOYBa€ETHCS MPUOIU3HO B 1
3 3200 monorie CIIIA. TlepenaBanns Big Matepi 10 -
TUHHU MOKE€ BiJOYBaTHCS BHYTPIIIHEOYTPOOHO (5%), ¥
nepuHaTaibHUi 1epion (85%) abo mocTHaTaIbHO

(10%). Haromicts BIII" He mepenaeThest yepes rpyIHe
MoJioko [1,3,4].

Iepenaua BIIT Bix MaTepi 10 HOBOHAPOHPKEHOTO
NOB’si3aHa 3 KilbkoMa (akTopamu pu3uky. Lli dpaxropu
PH3MKY BKJIIOYAIOTh THI iH(eKIiT MaTepi (HeloaBHe
iHpiKyBaHHS, TEpPIIMHA €304 TEePBHHHOI, MepIIuii
€Ii30]1 HeepBUHHOI a00 peruauBHa iH)EKIis), cepo-
noriyHui cratyc marepi, Tun BIII" reHitansHoro ypa-
YKEHHsI, METOJ MOJIOTIB (PUPOJIHI MOJOTH Y KecapiB
PO3THH) Ta 4aCOBHUI iIHTEPBaII Bi/l MOPYLIEHHS IIJIICHO-
CTi IUIOJJOBUX 00OJIOHOK JI0 MOMEHTY HapOJUKEHHS JIU-
tunu [6].

Tun 3apakeHHA 3a yacoM iH(IKyBaHHS Matepi
MOJKHA KJIacH(iKyBaTH HACTYITHIM YHHOM:

1. HemonaBHe iHdixyBaHHS 06€3 KITIHIYHUX TPO-
SIBIB.

2. Iepmmmii emizox nepBUHHOI iHpeKmii (11e He Bi-
NOYJI0Cs YTBOPEHHSI CHPOBATKOBHX aHTHUTLI n0 BIII -
1/BII-2).

3. Iepmmit enizon HenepBUHHOI iH(eKnii (MaTH
Mae HOBY iH(ekuito oqauM turioM BIITT 3a HasBHOCTI
AHTUTIJ JI0 1HIIOTO THITY).
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4.PeumnuB (y marepi BKE HAsSBHI aHTHTLIA O
tumry BIID) [7].

Bipyc npocroro repriecy (BIII") moxe 6yTu nepe-
JaHUM BiI MaTepi IO IUIOJa BHYTPIIIHBOYTPOOHO
(5%), iaTpanarampHO (85%) Ta y MiCIAIIOIOTOBHH I1e-
piox (10%) [10].

IcayroTs 3 KiIiHIYHI GOpPMH HEOHATAIBEHOTO Tep-
Tecy: ypaskeHHs IIKIPHUX OKPHUBIB, CIIM30BUX 000JI0-
HOK oueil Ta portoBoi mopoxkuunu (SEM-xBopo6Ga),
ypakeHHs IieHTpasibHo1 HepBoBoi cuctemu (IJHC) ta
JTUCEMIHOBaHUI mepeoir.

SEM-xBopo0a, 5K IpaBuIIo, IPOSBISIOTHCS MIXK 5
i 11 gasavu xutTa. Y 80% HOBOHAPOMKEHUX NMPHUCYTHI
ypaXeHHS IIKipH, CIITM30BUX 000IIOHOK 04eif abo poTa,
y 20% mikipa He ypakaeThcsl, ane € Be3uKynau. Hese-
JIMK] BE3WKYIIN BUABILIIOTHCS HA MIKipi MOOIH3Y MiCIh
MOPYIIEHHS 11 HiTicHOCTI a00 HABKOJIO OYeH 4M poTa.
HecBoewacne mikyBanHs 1i€i ¢opmu iHdexmii BIIT
Moxe npusBectH 0 ypaxenHs [IHC abo auceminoBa-
Horo mepediry [8].

VYpaxenns [IHC BuHuKae y npubIN3HO TPETHHU
Bcix BumajakiB iH}ikyBanns BIII. Indexuis 3a3Buuait
MPOSIBISIFOTHCS MiXK 8 1 17 THAMM KUTTSI. Y HOBOHAPO/-
keHux 13 3axBoproBaHHsM [[HC wacro cmocrepira-
IOThCS TakKi CHMITOMH fK. IOPYLIEHHS TOJyBaHHS,
JIPaTiBIMBICTh, MIISIBICTh Ta HECTAOUTBHICTD TeMIIEepa-
TypH. Takox Mi3Hillle BAHUKAIOTh CYIOMH, BOTHHIIIEBA
HEBPOJIOTIYHA CHUMIITOMAaTHKa, MOPYIICHHS IICHXid-
Horo ctany. 60-70% remoBiaT i3 ypaxenssam [THC ma-
IOTh IIKIpHI MIPOSBU B IEBHUI MEPio MPOTIATOM XBO-
pobu. Ilpu mociipkeHHI aHali3y JIIKBOPY MOXE BHSIB-
JSITUCh  TUIEOUUTO3. [IpOrHO3 IpHM HECBOEYAaCHOMY
JIKyBaHHI € HEraTUBHUM: NpUOIn3HO y 50% BuNaakiB
HeJIiKOBaHI HOBOHAPOJDKEHI moMuparoTb. OJHAK Y 1H-
mmx 50% BumaakiB, HaBiTH IpU KOPEKTHIH 1
CBO€YACHIN JIarHOCTHIN Ta JIIKYBaHHI, BCE OJHO MO-
JKYTh OyTH TOJaNbIIi ycKIaaHeHHs [6,8,9].

HuceminoBaHUil mepeOir 3’sBuseTrscs Ha 10-12
neHb kuTTsA. Ha ioro wactky mpumanmae 25% ycix
BUTIAIKiB HeoHaTanpHOI iH(ekmii BIII. Haitgactime
MIPY TACEMIHOBAaHOMY Tepeliry ypakaroThCs JeTeHi Ta
neviHka. [HII cUCTEMM OpraHiB TaKOX MOXYTh OyTH
YpaKeHUMH, BKJIIOYAIOYH CEPLEBO-CYJMHHY CHCTEMY,
HaHUPHUKH, IIKIPY Ta OPraHu 4yTTs. Y JIBOX TPETHU-
HAX BHIAJKIB JUCEMIHOBAHOI'O MEpediry Takok ypa-
xaetsest [IHC ta npucyTHi mkipHi npossu. Yacto au-
CEMIHOBaHHMM TMepedir yCKIATHIOEThCS CETICHCOM 1
JB3-cunnpomom. Y OLIbIIOCTI HOBOHAPOKEHUX Oy-
JIyTh TiIBHIICHI TpaHcamiHasu i C-peakTHBHUI OLIOK.
Maibke 30% HOBOHAPOKCHHX i3 JUCEMIHOBAHOIO 1H-
¢exmniero BIII" moMupatoTh HaBiTH 32 YMOBH JIIKYBaHHS
[8].

Y HOBOHApOMKEHHX 3 IHCEMIHOBAHUM Iepeoir
BUIINA JIETATBHICTD, HIXK Y HeMOBIAT 3 SEM-xBopo6oro
abo ypaxennsm I[{THC. Jlani cBig4ath mpo Te, MO au-
ceMiHallis OUTBII MOIMpPEeHa MPH HEIIOJAaBHOMY Iep-
BUHHOMY iH(}ikyBanHi BIII" MaTepi mij gyac BariTHOCTI,
HMOBIpHO, 4epe3 Te, 110 He OyJI0 JOCTaTHBO Yacy s
nepenaydi aHTUTLUI BHYTPIIIHBOYTPOOHO [7].

L1i xiiHiuHI epediry MaroTh EBHI BIIMIHHOCTI Y
MpOosiBaX, MIarHOCTHII, JIIKYBaHHI Ta MOJAIBIINX MPO-
rHo3ax. KIliHIYHI MPOSIBHM HEOHATAIILHOTO TepIecy €
HecnenupiuyHUMU Ta MOXYTh OYTH JeJb IIOMITHHMH,

TOMY € BaXIJIMBOIO HACTOPOKEHICTh JIKapiB ILIOA0
cBoeyacHoro miaraoctyBaHus iHdekrii BIIT [3].

Idexuii BIII" MoxHa BUSIBHTH 32 JOMTOMOTOIO Ta-
KHX I1arHOCTHYHUX TECTIB:

1. JocmimkeHHS Ma3KiB 3 POTOTJIOTKH, HOCO-
TJIOTKH, BE3UKYJI, Ma3KiB 31 CITU30BUX 00OJOHOK (0uei
i poTa), peKTaJIbHUX Ma3KiB Ta IMOCIBY CTUHHOMO3KOBOT
piauHU.

2. TIJIP nmocnmipkeHHS JTIKBOPY, BMICTY BE3HKYJI,
CJIU30BUX 00OJIOHOK 1 KPOBI;

3. Ilpsme imyHO(yopecueHTHe (apOyBaHHS
YpaKeHHX AULTHOK LIKIipH;

4. ImynodepmenTHi anamizu Ha anturesu BIIT.

Hocmimxernns ingikyBanas BIII 3a monmomororo
BHSBJICHHS KYJNBTYpH B O10JIOTIYHHX piTMHAX BCE IIe
BBa)KAETHCSI OCTATOYHNM AIaTrHOCTHIHUM METOOM ISt
mmocTaHOBKH AiarHo3y BIIT .

VHiBepcanbHUN CEpONOTIYHUNA CKPHUHIHT Ha
TeHITAJBHUII Tepriec Hapas3i HE PEKOMEHAYEThCS, Y
TOMY YHMCJIi MiJ] 4ac BariTHocTi [5].

VY Bunazaky, sSIKII0 HOBOHAPOJDKCHUM HApOIUBCS
BiJl MaTepi 3 mijio3poro Ha iHdikyBanHs BIII" i y Hporo
HEMa€ CHMIITOMIB, HEOOXiHO TPOBECTH JabOpaTOpHE
o0cTexxeHHs yepe3 24 ToAMHH Miciist HapopkeHHs . [1pu
HAsBHOCTI KIiHIYHAX cuMnToMiB iHdekmnii BT, mo3un-
TUBHHH PE3yJIbTAT KyJIbTYPH HE HOTPiOEH AJISl HOYATKY
JKyBaHHS.

HatomicTp, Ko TepMiH recrarii y HOBOHapO-
JKCHOTO CTAaHOBUTH <37 TIDKHIB a00 BiH HapOIWBCS
ITiCIIST TPUBAJIOTO YaCOBOTO IHTEPBATY MOPYIICHHS IIi-
JIICHOCTI IUIOZOBHX OOOJOHOK, IO BHU3HAYAETHCS 5K
>4-6 roJiMH, BAPTO HETAWHO MPOBECTH OOCTEKEHHS Ta
NOYaTy BHYTPIITHOBECHHE BBEJCHHS alUKIOBIpY [8].

Jleski MemuuHI yCTaHOBM 3apa3 MpPOINOHYIOTh
sniie [1JIP, ockinbky BBaXKAETHCSI, IO BiH OUIBII 4yT-
muBui. OMHAK BHSBICHHS BIpyCY y BMICTI BE3HUKYI
MOJKE CBIIUUTH TIPO 3apakKeHHS MIKIpW MiJ 4Yac Mo-
JIOTB, SIKIIO 3Pa3KH B3ATI MPOTATOM MEpHINX 24 roauH
TTiCIIsl HApO/DKEHHSI TMTHHU. HatoMicTs, SKIIO 3pa3ku
Oynu orpuMaHi OinpIe HiX 4Yepe3 24 TOAWHU MiCIA
HapOJPKEHHS 1 Pe3yJIbTaT MO3UTHBHUI — II€ CBIAYHUTH
PO aKTUBHE PO3MHOXKEHHS Bipycy [7].

ITJIP mocmipkeHHs! KpOBi € KOPUCHUM ISl paHHb-
oro BusieieHHs iH¢exuil BII' y HOBOHapoIKeHHX,
0COOJIMBO IPHU BiZICYTHOCTI IIKIPHUX IPOSIBIB Ta 1HOI
MOXe OyTH €IMHUM MO3UTHBHUM JIarHOCTHYHHUM Te-
CTOM, OJHaK HeratuBHuil pesynbTar IIJIP He moxkHa
BUKOPHCTOBYBATH JIJIsl BUKJIFOUSHHS JliarHo3y [6].

[TpotuBipycHa Teparmist 3 BHyTPilIHLOBEHHIM BBe-
JICHHSIM aluKIOBIpY 3HMXYe cMepTHicTh 10 30% y
HEMOBIT 3 TUCEMIHOBaHUM mepedirom i 1o 6% s
niteit i3 ypaxxensasim LTHC [4].

Yepes pusuk nommpenss BIIT mo ITHC, SEM-
XBOp00a JMKYETHCS TAPEHTEPATHLHUM BBEICHHSIM alliK-
noBipy mpotsarom 14 nguiB. HeonartambHa iHGeKist
BIII" [HHC nikyetbest mpoTsarom 21 AHS 32 TOIOMOTOI0
BHYTPIIIHFOBEHHOTO BBEJACHHS AaIMKIOBIpY, NpH
LILOMY PEKOMEH/I0BAHO MOBTOPHE TECTYBAHHS JIIKBOPY
repe;] MPUIWHEHHSIM JIIKYBaHHsI, 100 MiATBEPIUTH Bi-
JCYTHICTB 30yaHuKa [2].

VY KIHOK 3 aKTHBHUM DELMIMBYIOUHM I'CHITaJIb-
HUM TeplecoM IPOTUBIpYCHA CyIpECHBHa Teparis
AIMKIOBIpOM/BAJIALIMKIIOBIPOM, po3royara Ha 36-My
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THKHI BariTHOCTI, aCOIIIIOETHCS 31 3HHKCHHSAM BipOTiJI-
HOCTI TeHITAIBHUX YPasKEHb ITiJT 4ac ITOJIOTIB i 3HMKEH-
HSM 1H()iKyBaHHS HOBOHAPOKEHOTO.

Takox iCHYIOTh IIEBHI peKOMEHAAIIi MI0A0 Ipo-
BEZICHHS ITAHOBOTO KecapiB PO3THHY IIPH 3arposi 3a-
pakeHHsI TUTHHH I1i]] 9ac MIPUPOTHUX ITOJIOTIB!

1. PO3pOomKeHHsI LUIIXOM KECapeBOr0 PO3THHY
3MEHIIY€E, alle He MOBHICTIO 3anobirae nepenaui BIIT
HOBOHAPOJDKEHOMY.

2. KecapiB po3tuH Oye e(heKTHBHIIINM, SKIIO BiH
MPOBEICHUH 10 MOMEHTY PO3pHUBY IUIOJOBUX 000JI0-
HOK, aJle y BUIaJKaX NOPYIIEHHS IX HUIICHOCTI TaKOX
PEKOMEHIOBAHO HOTO NMPOBEICHHS .

3. KecapiB po3TiH HEe PEeKOMEHIYEThCS JKiHKaM 13
TeHITAJTBHAM TEepIIecOM B aHaMHE31 Ta BiJCYTHICTIO
KiIiHigHEX TposiBiB [10].

BucnoBku. HeonaranpHa indekuis BIIT 3amm-
IIAETBCSL CEPHO3HOI0 MpOOIEMOI0, sKa TOTpedye
CBO€YACHOI JIarHOCTUKHU Ta €()EeKTHBHOIO JIIKyBaHHS
JUISl 3HWDKEHHS PM3UKIB YCKJIQJHEHb 1 HEOHATaJbHOI
cmeptHocTi. Xoua [TJIP € BauMBUM iHCTpyMEHTOM
JUISl PAaHHBOTO BUSIBJICHHS BIpyCY y HOBOHApOKEHHUX,
HOro HeraTHBHHUI pe3yNbTaT HE BUKIIOYAE HASBHOCTI
iH(eKii, Io MiJKPECIoe HEOOXIIHICTh TOBTOPHOTO
TecTyBaHHSA. BHyTpilIHbOBEHHE BBEACHHS AIUKIIOBIPY
3HAYHO 3HIDKYE CMEPTHICTh Cepel AiTeH i3 IuceMiHO-
BaHuMu Ta [IHC-ypaxeHHsIMH, ane BUMarae Hajex-
HOTO KOHTPOJIIO Ta TPpUBajoi Teparrii. {1 3amobiranas
nowmupenHio BIII' no ITHC pexkomennoBaHo mapeHTe-
panbHe JnikyBaHHs npu SEM-¢opmi, a y Bumagkax
[IHC-ypakeHHsT HeoOXiZHE MOBTOPHE TECTyBaHHS
JIKBOPY Tepel 3aBepLIeHHSAM JiiKyBaHHs. IIpo-
TUBIpYCHA CyIIPECHUBHA TEpaIlisl y BariTHUX 3 aKTUBHUM
TeHITaJbHUM TeprecoM 3HIXKYE PU3UK Iepenadi iH-
(exuii miz yac MoJoOriB, a INIAHOBHH KecapiB pO3THH
3aJMIIAE€THCS €PEKTHBHUM METOJIOM U MiHIMi3arii
nepeaadi Bipycy, 0COOIHBO SKIIO HOTO MPOBEAEHO 10
poO3pHBY IIIOAOBUX 00070HOK. OmHaK y pasi mopy-
IICHHS 1X MUTICHOCTI Ta MPU BIiICYTHOCTI KITIHIYHHX
MIPOSIBIB Y )KiHOK 13 T€PIIECOM B aHAMHE31 MUTaHHS TIPO-
BE/ICHHSI KECapeBOI'0 PO3TUHY MOTpedye iHIMBITyab-
HOTO MiJIXOTy.
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LABORATORY METHODS OF HIV DIAGNOSTIC

Abstract:

HIV is a socially dangerous infectious disease that develops as a result of infection with the human immuno-
deficiency virus (HIV), long-term survival (persistence) of HIV in lymphocytes, macrophages and cells of nervous
tissue. The article shows the main methods of diagnosing HIV infection, which make it possible to confirm the
diagnosis quite quickly and effectively. Due to high mortality rates during the first year of life in infants living with
HIV who have not received treatment, it is essential to early HIV testing with rapid results and immediate initiation

of treatment

Key words: HIV, Western blot, anti-HIV antibodies, protein 24, HIV RNA, Trofile test.

Purpose: It consists in studying modern research
methods for determining HIV. Effective diagnosis is an
important step for the proper treatment and compensa-
tion of this condition

Diagnostic methods: Serological tests (the basis
for screening diagnosis): detection of anti-HIV antibod-
ies and/or p24 antigen (ELISA or EIA) in the blood se-
rum. Generation IV tests can detect anti-HIV antibodies
in 3-12 weeks and p24 antigen in 2-3 weeks after infec-
tion. Given the general availability of generation IV
tests, generation 111 tests (which detect only HIV anti-
bodies) are currently used as so-called rapid cassette or
strip tests. The result of a capillary blood test is ob-
tained within 10-30 minutes.

A positive result of a screening test must be con-
firmed, e.g. by a Western blot test (only performed in
centres with the highest degree of reference). Diagnosis
of doubtful cases requires specialist’s advice. The WB
assay consists of a multilayer process similar to that of
the EIA. HIV antigens are laid out on a strip of nitro-
cellulose — from the highest in molecular weight to the

lowest. When a specimen is incubated with the strip,
any existing HIV antibodies bind to these HIV anti-
gens. Addition of enzyme leads to formation of anti-
body—enzyme complex. In a final step, an added chem-
ical causes the change of colour when it comes into
contact with the protein—antibody—enzyme layers.

Serological testing for the presence of anti-HIV
antibodies and protein 24 (anty-HIV/p24) should be of-
fered to the sexual partner of a patient suspected of be-
ing infected with HIV, especially in acute retroviral dis-
ease, as this is the case when the risk of transmission is
highest. p24 Ag assays measure the HIV core protein
p24 found in whole blood, serum or plasma, either in
free form or bound by anti-p24 antibody. When anti-
bodies to HIV become detectable, p24 Ag is often no
longer demonstrable, probably due to the formation of
antigen—antibody complexes in the bloodstream. As-
says that use ultrasensitive methods, including an anti-
body-antigen dissociation procedure and signal ampli-
fication for p24 Ag allow smaller quantities of p24 Ag
to be detected, and have improved the sensitivity of p24
Ag testing.
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Sequence of occurrence of laboratory markers

Latent period

the first 10 days after infection markers are not determined

The "serological window" period is
the interval between infection and the
appearance of antibodies

Its duration is influenced by the type of diagnostic test system and its
sensitivity. This period is characterized by an increase in the level of
p24 core antigen, which is the main protein that forms the nucleocapsid
of the VIL-1. Test systems of the IV generation shorten this period and
contribute to earlier detection of the fact of infection.

Acute HIV infection

the period between the appearance of HIV RNA in plasma until the
appearance of the first IgM antibodies that circulate during viremia.
The duration of the period also depends on the nature and sensitivity
of the test systems.

Fixed (stable) HIV infection (3-12
weeks after infection)

the immune response in the form of 1gG is sufficiently pronounced to
obtain a positive response using ELISA or Western blot techniques.

4 weeks after infection, HIV-specific antibodies are detected in 60-65% of cases, after 6 weeks - in 80% of
cases, after 8 weeks - in 90% of cases, after 12 weeks - in 95% of cases. At the stage of AIDS, the amount of
AT can decrease until it completely disappears. Studies have shown that the risk of VIL-1 transmission from a
person at an early stage is much higher than during the period of persistent HIV infection, which is associated
with the highest possible amount of virus in blood plasma, cervical secretion in women and seminal fluid in
men. This fact increases the importance of early (before the formation of stable antibody levels) diagnosis of

HIV infection.

Virological studies (detection of HIV RNA in the
blood serum by RT-PCR): diagnosis of infection in ser-
onegative patients with suspected acute retroviral syn-
drome, in infants born to HIV-infected mothers, or ver-
ification of ambiguous serological test results. Quanti-
tative testing (number of HIV RNA copies/ml) is used
to assess prognosis, classify HIV infection severity, and
monitor the effectiveness of antiretroviral therapy.

The phenotyping-based Trofile test has also been
used in clinical trials of HIV nuclear receptor antago-
nists. In the meantime, a variety of easier-to-use geno-
typic tests have emerged that are compatible with
standard laboratory equipment and web-based interpre-
tation tools. However, these systems typically analyse
only the most prominent virus sequence in a sample.
This is a new diagnostic test for HIV tropism that does
not require DNA sequencing. The XTrack system ex-
ploits the physical properties of DNA duplexes after
hybridisation of ingle-stranded HIV-1 env V3 loop
probes with a clinical sample. The resulting ‘heterodu-
plexes’ have unique properties due to the sequence af-
finity with the reference sequence and, as a result, dis-
crete electrophoretic mobility. A detailed optimisation
process identified candidates for diagnostic probes that
best correlate with a large number of HIV-1 sequences
with known tropism.

HIV serological testing is generally used to diag-
nose HIV infection in adults and children above 18
months of age. Because of the passage of maternal HIV
antibody across the placenta to the baby, HIV serolog-
ical testing in infancy cannot be used to confirm HIV
infection in the infant, but does indicate maternal HIV
infection and exposure of the infant. In order to diag-
nose HIV infection definitively in children below 18

months of age, assays that detect the virus or its com-
ponents (i.e. virological tests) are therefore required.

Recently accessed early infant diagnostics im-
proved significantly, but in 2020 only 60% of all infants
infected with HIV were tested before the second month
of life. There is still a delay in getting results when test-
ing infants results in further loss from the cascade of
services from testing to treatment , hence only 30% of
perinatally infected infants have a proper linking to
treatment and care services and initiating ART in a
timely manner.

It is strongly recommended that HIV serological
assays used for the purpose of clinical diagnostic test-
ing have a minimum sensitivity of 99% and specificity
of 98% under quality-assured, standardized and vali-
dated laboratory conditions.

<18 months of age — used as a screening assay
to determine HIV exposure
>18 months of age — used as a diagnostic assay

In sick infants in whom HIV infection is being
considered as an underlying cause of symptoms and
signs, and virological testing is not available, HIV se-
rological testing and use of the clinical algorithm for
presumptive clinical diagnosis of HIV infection is
strongly recommended

Rapid diagnostic tests for serological HIV testing
are possible use to assess the impact of HIV infection
in infants under the age of four months. Thus, HIV in-
fection status in infants and children at the age of 4 to
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18 months should be established by serological moth-
er's HIV testing (conditional recommendation, low
quality of evidence data).

Conclusions: Despite the fact that HIV as a nosol-
ogy does not exist much time, now there are many
methods of laboratory diagnosis, which are necessary
for the diagnosis of HIV. Special attention should be
given to the period of the course of infection, because
it depends on which diagnostic method should be pre-
ferred. This is very important, because early diagnosis
of HIV infection helps to start ART as soon as possible
to alleviate the patient's condition and prevent possible
complications
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CYYACHMII NIXIJ 10 JIATHOCTUKHU TA JIKYBAHHSI HALIIEHTIB 3 CEICUCOM
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MODERN MANAGEMENT OF DIAGNOSIS AND TREATMENT OF PATIENTS WITH SEPSIS

Anomauis.

Cencuc - ye nebesneutne NOPYUWEHHs 20MEOCNA3Y OP2AHIZMY, SIKE XapaKmepusyemvpcs CUCIEMHOIO 3aNalb-
HOIO 8i0N06i00I0 HA IHEA3II0 30YOHUKA 8 0PeaHi3M.EmionociuHUMU YUHHUKAMU MOXCYmb Oymu Oakmepii, epubu
ma eipycu. Po3pobneni cneyianbHi pekomeHoayii wjo0o 0iaeHOCMUKYU ma JiKY8aHHIO CENCUcy.

Annotation:

Sepsis is a dangerous dysfunction of the homeostasis of the body, which is characterized by a systemic in-
flammatory response to the invasion of the pathogen into the body. Etiological factors can be bacteria, fungi and
viruses. Special recommendations for diagnosis and treatment of sepsis were developed.

Knrwuosi cnosa: cencuc, 6iomapxkepu, pekomenoayii, ingysitina mepanis.
Key words: sepsis, biomarkers, recommendations, infusion therapy.

Matepiaau Ta MeTOIU  HaMH IPOBEICHUN OTIIAA
JiTEepaTypy Ha OCHOBI CTaTel, OIyOsiKoBaHUX y Oa3ax
nmannx PubMed, National Library of Medicine 3a
ocranni 10 pokiB Ta Surviving Sepsis Campaign
Guidelines 2021. AnanisyBanuch JaHi 070 PEKOMEH-
arii mo BeAEeHHS MAI€HTIB 3 CENICUCOM.

Mera: npoaHai3yBaTH JIITEpaTypHi HKepela Ta
CHCTeMaTH3yBaTH OCHOBHI CydYacHI acleKTH JiarHo-
CTHKH Ta JIIKyBaHHS CETICUCY.

Pe3yabTaTH Ta iX 00roBOpeHHs:

CerncnucoM Ha3MBaIOTh HEOE3MEUHE ISl XKUTTS T10-
pylieHHs1 QYHKIIT OpraHiB, sika COpUYMHEHA rineppe-
aKiiero opraniamy Ha iH¢exuiro.Cerncuc B cebe BKIO-
Yae JIEKIIbKO CYMIPKHUX BU3HAUCHB!

CUHIPOM CHCTEMHOI 3alalbHOi peakiii, SKHi
JIIarHOCTY€THCSI PH HAsIBHOCTI 2 2060 OiTbIne KpUTepiix
3 HACTYITHHX:

1.Temnieparypa Tina Bume 38 C a6o menme 36 C.

2. Yacrora cepueBux ckopoyeHb Oinbiie 90
yJapiB Ha XBUIIMHY.

3. Yacrora quxanHs moHaj 20 BIUXIB 32 XBUINHY.

4. Kinpkicte neiikonuTiB nepepumrye 12 000 Ha
KyOluHuii MimimeTp a6o menmie 4000 Ha KyOiuHWMI
MiTTiMeTp.

Bakkuii cerncuc - 1e Cerncuc, oB’sI3aHUi 3 IHC-
(hyHKITIE€I0 OTHOTO OpraHy abo OLTbIIe Ta TOPYIIEHHIM
nep¢y3ii opraHiB abo apTepiayibHOIO TIiMOTEH3IEI0
(AT"). Cumnromu rinonepdy3ii BKIIFOYAIOTh JTAKTOAIN-
JI03, OJIITYPil0 Ta rOCTPY 3MiHYy IICUXi4HOTO cTany [1].

CenTuyHMN IIOK — 1€ YCKIaJHEHHS cencucy 3 Al,
sKa He YyTIuBa A0 iHQY3ilHOI Tepamnii. Kpurepismu
JIarHOCTUKH cenTH4HOoro moky €: Al', sika notpeGye

Ba30IMPECOPHOI Teparrii A1 M ATPUMKH CEPEAHBOTO ap-
TepiaibHOTO THCKY >65 MM PT.CT. 1 piBeHb JIakTaTy B
CHPOBATI[i KPOBI MMOHA 2 MMOJIB/JI MICJISL BIAMOBIAHOTO
JIIKyBaHHS TimoBojemii [2].

HesBakaroun Ha nporpec y IBHAKOMY pO3IIi3Ha-
BaHHI Ta pearyBaHHIO, CETICUC 3JIUIIAETHCS OCHOBHOIO
MIPUYMHOIO 3aXBOPIOBAHOCTI Ta CMEPTHOCTI B yCHOMY
cBiTi. CMEpTHICTh Yy BiINiJICHHI IHTEHCHUBHOI Tepamil
(IT) Ta peanimarii Ipu CENTUIHOMY IIOILI YaCTO Mepe-
Buiye 40% [3]

Byno mpoBezneHe mociifkeHHs, 1€ BH3HAYAIACH
CMEPTHICTB BiJ| CETICUCY Ta CENTHYHOTO IIOKY. Pe3yib-
taTuMU OyJi0, mo cepenus 30-AeHHA CMEPTHICTH Bij
cercucy - 24,4%, a 90-1eHHa CMEPTHICTh CTaHOBHJIA
32,2%. HatomicTb, cepemust 30-m1eHHa CMEPTHICTH Bif
CENTUYHOTO MIOKY cTaHoBmIa 34,7%, 90-neHHa cMepT-
HicTh cTaHoBmaa 38,5% [4].

JiarHocTiuHi GioMapKepH cercucy:

1.IlpokanpnuTOHIH — 1e OUTOK roctpoi ¢asw,
SIKMH CEKPETYEThCS PI3HUMHU TKAaHWHAMH I1iJ1 BILTMBOM
SHJIOTCHHOT Ta €K30T¢HHOT CTUMYJISAIIIT.

ITpn Baxxkux GakTepiabHUX iH(EKLisx abo cer-
CHUCI MMPOKATBIIUTOHIH 3’ IBISETHCS MIBUALIE, HIX 1HIII
(akTOpH 3amajeHHs i CIyTye KIIHIYHUM JiarHOCTHY-
HUM MapkepoM cerncucy. He pexoMeHIOBaHO
OILIIHIOBAaTH piBEHb NPOKAIBIMTOHIHY JUIA KIIHIYHOT
OIIIHKY Ta BUOOPY TaKTHKH JIiIKyBaHHA [3,5].

2.C-peaktuHuii 6110k (CPB) — e 6iok roctpoi
(asu, IKUi CHHTE3YETHCS TeNaTOUUTaMU, P Ypa)keH1
OpraHi3aMy MIKpOOHOIO iHBa3i€ro abo HpU MOIIKOJ-
eHH1 TkanuH. YyTnusicts 1 cnenudiunicts CPb cra-
HOBIATE 68-92% 1 40-67% BigmosigHo. BusHaueHo,
o pociiukenns pisast CPB 3a 48 roauH 1o nikyBaHHS
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MOTEHLIIHO JIOIIOMAra€ OLiHUTH BiNOBIIb OPraHizmMy
MaIfieHTa 3 CENCUCcOM Ha IMOYaTOK aHTUMIKpPOOHOI Te-
parii.

3.®axTop Hekpo3y nyxiuuH (TNF-o) € mpoTtmsa-
MaJbHAM IIUTOKIHOM, SKHH IINPOKO BUBYAETHCS B IIa-
Todizionorii cernicucy. [Ipu BUBLIbHEHHI B KPOB MPOTH-
3amajxbHAX MUTOKIHIB, cTilike migBumeHHs piBaES TNF-
0. IPU3BOAMTH JI0 3aTOCTPEHHS 3aMaJICHHs, SIKE IPU3BO-
JIUTH JI0 TIOIIKO/PKEHHS OPraHiB i MOJaJIbIINX YCKIaa-
HeHsb [5].

4.PiBeHp JaKTaTy B CUPOBATII KPOBI, KUl 4acTo
BBA)KAETHCSI MapKepoM rinonepdysii TKaHWH 1 OpraHis,
TaKOX MOJKe OYTH ITiIBUIIEHUI SIK depe3 CETCUC TaK i
yepes iHIIi IpIYUHA. AJie 32 YMOBH aJeKBaTHOI iHTEH-
CUBHOI Teparii Ta BiTHOBIIEHHS 1epdy3ii - piBeHb JIak-
TaTy B CHPOBATIi KPOBi 3a3BHYall HOPMAJi3yIOTHCS.
IIBuake migBuieHHS a00 MOCTIMHO ITiABUIECHUHA
piBEHb JIAKTaTy MOBHMHEH CIIOHYKATH 0 MPOBEICHHS
PETEIBHOTO KIIIHIYHOTO OOCTEIKEHHSI JIsi BU3HAUYCHHS
HEOOXIZHOCTI MOAANBIINX 3aXOMiB IHTEHCHUBHOI Te-
pamii [3].

MaoigBa3uBHI Ta HEIHBAa3WBHI METOIM MOHITO-
pHHTY

[Ipotsirom ocranHix 20-TH POKiB, TPAHCIYJIEMO-
HaJIbHA TEPMOIIIIIONI0 € HOBUM 30JI0THM CTaHIapTOM
Ui BUMiproBaHHS ceprieBoro Bukuay (CB). Ommak
HOT0 3aCTOCYBaHHSI Yy HALIIEHTIB 3 CETICHCOM PEKOMEH-
JIOBAHO 32 HAasBHOCTI T'OCTPOTO PECHipaTOPHOTO JIHC-
Tpec-cuaapomy y BigninerHi [T. Cepex manoiHBa3uB-
HUX MeTOJiB MoHiTOpuHTY CB Ha0yBae mommpeHocTi
aHaJIi3 KPUBOI apTepiaibHOTO THUCKY, IIPH SKOMY KaTe-
TEpU3YIOTh MPOMEHEBY BEHY Ta BH3HAYAIOTh I'eMOJIH-
HaMmivyHi moka3HuKH, Bkiaodaroun CB. 3xauenus CB
OLIIHIOEThCS 3@ JIOTIOMOTOI0 BJIACHUX AJITOPUTMIB TIPH
KOKHOMY yJiapi cepiisi Ta iHAEKCY€EThCs 3a OioMeTpuy-
HHMH TTapaMeTpamMHu.

AOCOIIOTHO HEIHBa3WBHUM METOJIOM € €XO-
Kapaiorpadis, 3a JOMOMOTOIO SKOTO MOKHA OIIHUTH
piBerp CB nuisxom omiHKH poOOTH JIIBOTO NIUTYHOUKA.

[puHIMNH TiKyBaHHS MAIIEHTIB 3 CETICHCOM

Iudysziiina Teparis

Meroto iHdy3iliHOT Teparii € nokpaiuenHs CB ta
JIOCTaBKU KHCHIO JIO OPraHiB Ta TKAHUH.

[IpononyroTbcss mapeHTepanbHO BBOAWTH 30
MJT/KT pO3YHMHU KPUCTAJIOIHIB MAI[IEHTAM 3 CIIPUYHHE-
Hoto cencucoM Al abo cenTmyHMM miokoMm. Pan-
JIOMI30BaHi OCIiPKSHHS TATBEPIMIIHN, 10 MAIliEHTH 3
Al motpeOyloTh NpUHANHMHI IIOTO 00’eMy iHQYS3II.
HartomicTs OoONIOCHE BBENCHHS PIIMHH OULIBIIOTO
00'eMy pIAMHU OB’ sI3aHE 3 MMiIBUIICHHSIM CMEPTHOCTI,
0co0JIMBO cepes MAali€eHTIB 13 CEpLEBOI0 HenocTat-
HICTIO Ta 3aXBOPIOBAHHIMHU HUPOK.

BuxopuctaHHA TINEPTOHIYHOTO PO3UMHY Yy
MaIi€HTIB 3 CENTUYHUM IIOKOM € Ha ChOTOJHI
cyMHiBHUM. He3Bakarouu Ha Te, 110 METOIO BBEICHHS
TIIePTOHIYHOTO PO3YUHY MALli€HTaM 3 CEITHYHUM III0-
KOM € Te, IO I1€ JIIKYBaHHsI IOBUHHO MaTH O1JIBIITHI OC-
MOTHYHUH e(eKT, Takuii eeKT He TPUBAE JOBIO, IO
pobuth rineproHiuHuii edext HexocraTHIM. Kpim
TOTO, BiJJOYBA€THCS MEPEHACHYCHHS OPraHi3My IyKe
BEJIMKOIO KIJIBKICTIO XJIOPWJIB, IIO IJBHILYE PH3HK
MOMIKOJKEHHS HUPOK.

AHTHMIKPOOHI 3aco0H

Iono npu3HaueHHs aHTUMIKPOOHMX TIpenapaTis
PEKOMEHIOBAHO SKHAWIIBHU/IIE PO3IOYATH BBEIACHHS
MPOTHUMIKpOOHNX TpemnapariB. OmHak, Ha MPaKTHII
JarHOCTHKA CETICHCY BUKJIMKAE TPYIHOII, OTOX PEKO-
MEH/IOBaHO NMPU3HAYCHHS aHTUMIKPOOHHX IperapaTis,
KOJII MOKJIMBUH CETICHC, ajie IIe He MiATBEePIKCHHH.
OpHaK A MALi€HTIB 3 CENTHYHUM IIOKOM PEKOMEH-
JYEThCSI HEraliHO BBOJIUTU aHTUMIKPOOHI Ipenapary,
4yepes Te, 10 PU3KUK YCKIIaJHEHb P BIICTPOYKHU IPO-
THUMIKPOOHUX NpernapariB, € BETUKUM.

[Tepen novaTkoM aHTHOIOTHKOTEpaIlii BapTO Bpa-
XOBYBATH Pi3HI aCIEKTH, TaKi sK BOTHHINE iH(EKIIii,
MOMIMPEHICTh iH(pEeKIii Ta CTIHKICTh 0 AaHTUMIKPOOHIX
npenapatiB. OCKUTbKH OUTBIIICTD MAIIEHTIB 13 CENITHY-
HUM IIOKOM BUSBIIIOTH DPI3HHH CTYHiHb IMYHOCY-
Tpecii, moyaTKoBe JiKyBaHHS Ma€ OyTH CIIPSMOBaHE Ha
MiKpOOprasi3sMu (M/0), SIKi 9acTO 3yCTPI4arOThCSA IpHU
BHYTPIIIHBOJIKAPHIAHUX 1H(QIKYBaHHAX, 30KpeMa Ha
rpamHeraTuBHi M/0. [lounHaTH HoUiNBHO 3 KapOare-
HEMIB IIUPOKOTO CIIEKTPY Aii (MeporeHeM, iMineHem)
abo iHriditopa meHiummiHy+p-IaKkTamMasu, TakoX Mo-
KyTb OyTH BUKOPUCTaHI 11e()aloCIOPHHH 3 MOKOJIIHHSI.
[Tpu nino3pi Ha iHGiKyBaHHS 30yJHUKAMH, IO € CTiH-
KHUMH J10 6araTboX IPOTUMIKPOOHHUX IIpenaparis, peKo-
MEHIOBaHO J0JaBaTH Mpernapar, o i€ Ha rpaMHera-
TUBHI M/0 (aMiHOTJIIKO3U, (PTOPXiHOJIOH), MO0 TTiABH-
OMTA ~ WMOBIPHICTH Al  MpWHANMHI ~ OJHOTO
anTHOioTHKA [6,7].

3acTocyBaHHs Ba3oNpecopis

PexomMeHI0BaHO PO3MOYMHATH 3aCTOCYBAHIIS IIe-
pudeprIHuX Ba3ONPECOPHUX IMpenapariB He YEKaIun
Ha Ha MOCTAaHOBKY LEHTPAILHOTO BEHO3HOT'O JJOCTYILY.
Kpim Toro, nmouatkoBe BBEIIEHHSI Ba30IPECOPIB 3a J10-
NIOMOTOI0  NEepU(PEPUYHOr0  BEHO3HOTO  JIOCTYIy
NOB’sI3aHe 3 KOPOTIIMM 4acoOM 3aCTOCYBaHHS Ba3oIpe-
COpIB Ta MIBUIIIMM YacoOM JOCSTHEHHS LUILOBOTO
PiBHS apTepiaTbHOTO THCKY.

Kopruxocrepoinu
3a pexomenaamismu 2016 npu cenTHYHOMY TIOII
3a00pOHSAETECS ~ BUKOPUCTOBYBATH  TiIPOKOPTH30H

BHYTPIIIHFOBEHHO IS JIIKYBAHHS MAI[IEHTIB 13 CENITHY-
HUM IIOKOM, sKIIO iH(dy3iiiHa Tepamis Ta Basompe-
COpHa Teparlisi MOXKYTh BiJTHOBUTH CTa0lJIbHY TeMO/H-
HaMIKy.

Hatomicte pekomenpaarii Big 2021 poky mporio-
HYIOTh BUKOPHCTOBYBATH BHYTPIIIHBOBEHHI KOPTHUKO-
CTEpOi gy I JOPOCIHUX 13 CENITUYHUM IIIOKOM, SKi I0-
TpeOyIOTh Ba30IPECOPHOTO JIIKYBaHHSI.

Jociimkero, mo 6axaHi epeKTH JTiKyBaHHS ILIOKY
nepeBaXkaroTh HeOaXkaHi eeKTH Teparrii KOPTUKOCTe-
poimamu [1].

BucHoBku:

1. Ha choromeHHs cencuc 3ajlnmacTbCs OQHICIO 3
HayacTIMMX MPUYMH CMepTHOCTI y BimmineHusx IT ta
peanimMartii.

2. PexomengoBano ais iHQy3iiHOT Tepamii 3acTo-
COBYBaTH PO3YMHH KPHUCTAJOINIB 3 PO3PaxyHKy
30Mr/MII, HATOMICTh 3aCTOCYBAaHHS TiNEPOCMOIIIPHUX
PO3YHMHIB HE € OUTBHUM.

3. bakaHO BUKOPHCTOBYBaTH palliOHaJbHY aH-
THOIOTHKOTEpaIilo, ajle MpH BaKKOMY CTaHi YM poO-
3BUTKY CENTHUYHOTO IIOKY Tpeba HeraiHo po3rnoyatd
BBEJICHHS aHTHMIKPOOHHX 3aCO0IB.
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EXOSOMAS IN HEPATITIS B INFECTION (HBV): IMMUNA VIDPOVID, CHANGES VERSUS
PROTEIN AND RECONSTRUCTION OF IMMUNE MI CROOKING LIVER.

Anomauin:

Xponiunuil cenamum B cmeopioe 3naunuii enobanvhuil mseap, MoOyI00YY IMYHHI KIIMUKU, W0 NPU3800Ums
00 XPOHIUHO20 3aNANeHHsl MA 00820CMPOKOBO20 NOUWKOOIICEHHS. 3A805KU 2enamomponnocmi gipyc cenamumy B
(HBV) ne moorce inghikysamu inwi xnimunu. Mexanizmu, wo 1exicams 6 0CHOBL MIJICKIIMUHHOL KOMYHIKAYIT Midc
PIBHUMU KIIMUHAMU nevinku 6 ocib, ingikoeanux HBV, i ducbanranc imynHo2o0 MiKpOOMOYEHHS 3aIUUAIOMbCs
negrogumumu. Iloxazano, wo ek3ocomu, sIK 8aMCIUBL THCMPYMEHMU MINCKIITMUHHO20 38 3Ky ma mMpaHCnopmy-
BAHHS BAHMAICY MIdC cenamoyumamy, iHpixosanumu HBV, ma imynnumu kiimunamu, 0onomazaroms y mpanc-
nopmyeanti eanmasicy HBV ma pezynorome imynne MikpoomoueHusi.

Abstract:

Chronic hepatitis B creates a significant global burden, modulating the immune system and the skin, which
can lead to chronic inflammation and long-term pain. Due to the hepatotropic nature of the hepatitis B virus
(HBV), it cannot infect other patients. The mechanisms that underlie interclinary communication between different
cells of the liver, especially those infected with HBV, and the imbalance of immune microextension become invis-
ible. It has been shown that exosomes, as important tools for interclinary communication and transport of blood
between hepatocytes infected with HBV and immune cells, assist in the transport of HBV and regulate immune
function. Micro-accuracy.

Kniouoegi cnosa: cenamum B, HBV, exzocomu, imynne mixpoomouenns.
Key words: hepatitis B, HBV, exosomes, immune microextension.

Bcmyn: Y 1963 p. biaymOepr Bmepiie BHSBHB  MAlOTh iHIII MPUBAOJIMBI BIACTUBOCTI, SKi BUKOPHUCTO-

Bipyc renatuty B (HBV) B xpoBi mamienra. [Hpexis
HBV wMoxe mpu3BecTH [0 TOpPYMICHHS (QYHKIIT
nedinkd. JloBrocrpokosa criika indekuis HBV ninBu-
IIy€ PU3UK IMPO3Y MEYiHKH Ta TelaTOLETIONIIPHOT
kapuuaomu (I'IK).

Ex3ocoMu — 1€ BE3HWKYIH, SIKi CEKPETYHOTHCS
Maibke BciMa THIAMM KIITHH oprasi3my. Ex3zocomu
MO)KHa 3HAWTH B OUIBIIOCTI PiMH OpraHizMy (CHUpO-
BaTka, Iulasma, JjiMda, CIWHA, ceda, CIhO3H, IIiT,
criepma, CIMHHOMO3KOBA PiIMHA Ta TPYIHE MOJIOKO), a
TAKOXX y CyNEpHaTaHTax KyJnbTyp KiaiThH. Ex3ocomu
MaloTh Pi3HI KOMIOHEHTH, SKi MOXYTh BiZoOpakaTH
CTaTyc KIITHH-TOCIIONApiB, i 0araTto JOCHiIKEHb BU-
SIBHJIM, 110 €K30COMH MOXKYTH 1HKAIICYJTFOBATH JIiITi T
Ta KiJbKa THIMIB OiIKIB, BKJIIOYalOYn OIJIKH, IMOB’sA3aHi
31 3UTTAM MeMOpaH, OiJIky, 110 6epyTh yyacTs y ¢op-
MYBaHHI BE3HKYJI, IHTErpajibHi MEMOpaHHi O1JIKH, KOM-
MMOHEHTH TOJIOBHOTO KOMIUIEKCY TiCTOCYMiCHOCTI, KpiM
TOTO, HYKJIETHOBI KHCJIOTH, Bkitodatoun MPHK,
MikpoPHK, nosri nexonyroui PHK i IHK. Ex3ocomu

BYIOTbCS B MEIUIIHHI, TaKi SK HU3bKa IMyHOTCHHICTB,
BHCOKa Oi0CYMICHICTB 1 3IaTHICTH JoJaTh OiojoriuHi
0ap’epu. Toxx OCTaHHI JOCHIJKCHHS IiJKPECITIOIOTH
Ba)XKJIMBICTh €K30COM Yy MDKKIITHHHOMY CITUIKyBaHHI
[OUITXOM Tepenadi Oi0NIOTIYHUX CUTHANIB MK KIITH-
HaMH JUIsl PEryJIOBaHHS pi3HOMaHITHHX mporneciB. Ha
CHOTOJIHIIITHIH IeHb 0yJI0 BUSBJICHO, IO €K30COMH Oe-
PYTh y4acTh y pi3HOMaHITHUX Oi0JOTiYHUX (PYHKIIISX,
BKIIOYAIOYH PETYJLAMiI0  IMYHITETy, pereHepariiio
KIIITHH, TIepeady Bipycy 1 MeTacTasu myXJINHH.

B3aemooia mixie HBV ma exzocomamu:

Ex3ocoMu Ta BipycH MaroTh KijbKa CHUIBHHUX Xa-
PaKTEepUCTHK, BKJIIOYaroYM ixHi Oioi3WyHI BiacTH-
BOCTI Ta 3/aTHICTb TPaHCIIOPTYBaTH 010aKTHBHI Ma-
Tepiany Mix KiriTHHaMA. [lonepeaHi JOCiKeHHS 0~
KazaJy, 1o 0ioreHes3 1 BUBLIbHEHHs BipyciB 1o1i0Hi 10
OioreHe3y €K30COM, IO CBIIYUTH MPO TE, IO BipyCH
MOXYTb 3aXOIUTH €K30COMAJIbHUN IIAX.

[Ilupoko BH3HAHO, W0 EHIOCOMAIIBHI COPTY-
BaJIbHI KOMILJIEKCH, HEOOXiJHI /I TPaHCIIOPTHOTO
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musixy (ESCRT) i kepaMin-3anexHuil misx, Bigirpa-
I0Th BUpIMANBbHY poiib y (opmysBanHi ILV i MVB.
LixaBo, mo BipioHu Ta Hykieokarncuaun HBV 3amyqa-
ot komiurekc ESCRT, mo6 chpusaru ix Buxomy 3
iH(IKOBaHHUX KIIITHH, 1 JICSKi JOCIIIKCHHS MOKa3aly,
mo JJTHK HBV Moxxe TpaHcnmopTyBaTucsi B €K30COMHU
4epe3 mepamia-3anekuuil nuiax. Takum yunaom, HBV
Ta €K30COMH, 3[AETHCS,, MAIOTh 3araJlbHUH MeXaHi3M
OpyHbKYBaHHS Ta BUBUIbHEHHS 3 KiiTHH. Kinbka no-
chimkeHs acouiioBannx 3 HBV ex3ocom mokasanm,
10 €K30COMH MicTATh KoMroHeHTH HBV, Brrouaroun
JHK HBV, PHK HBYV, 6inxu HBV i nHasite HBV-3.
Komnonertn HBV MoxyTh iHOyKyBaTH IHCQYHKII
IMYHHHUX KIIITHH 32 JOTIOMOTOI0 ek30coM. [ToBimoms-
JI0C41, 1110 €K30COMH 13 CHPOBATKH MarlieHTiB i3 XI'B Mo-
KYTh OIIOCepeKOBYBaTh mepenayy HBV y xiituaM
NK 3a mponomororo TGF- f. Ilisnime acorifioBaHi 3
HBYV ek30comMu npu3BOAATh 0 mociadaeHHs mpoide-
pauii Ta sxurre3matHocti NK-kmituH. [HrioyBanHs
npoaykiii IFN-y ta nutomitudnoi akTuBHOCTI NK-
KIIITHH TaKOXX CIIOCTEPiranocs, KOJIU KIITHHU 1HKYOY-
BaJIM 3 eK30coMaMu, acomifioBanumu 3 HBV. Taxkum
YMHOM, BHCHAXCHHS Ta IHaKTHBALisl T-KITHH TpU
xpoHiuHiil iH(Qeknii HBV Moxe Oyrm Hacmigkom
niasumieHoi ekcrpecii PD-L1 MmoHOIMTAMH, iHIYKOBA-
HOi acomiiioBannmu 3 HBV exzocomamu. Lli pesyms-
TaTH CBiIYATh MO Te, mo acouiiioBani 3 HBV ek3o0-
COMH BIZIIrpaoTh NMEBHY POJIb y PEryJIIOBaHHI SKOCTI Ta
KUTHKOCTI IMyHHUX KITITHH. [IprMiTHO, 1110 acoriifioBaHi
3 HBV ek30ocomy He TiNBKU BUKIMKAIOTh JUCHYHKIIT
IMYHHHX KJITHH, ajne i MpOTUCTOSTH Aii NpOTUBIpYC-
HUX pedoBuH. AHTU-HBs antutina, omne 3 HBV-
cnenuPiYHUX HEUTPATI3yIOYMX aHTUTLI, IOXOAATh Bif
B-kitiTHH 1 HaIliIeHI Ha IUPKYIO0Yi OLTKH 000JIOHKH
HBV i TakuMm 9mHOM NpuTHIYYIOTH nepenagsy HBV.
IIpore HelTpami3yrodi aHTUTINIA TOKa3adl HU3BKY
BignoBine Ha HBV-JIHK y mnpucyTtHOCTI ex3ocom
HBcAg+CD81+. TlomiOHi sBWIIa crocrepiramucs B
eK30coMax, acouiifoBanux 3 Bipycom rematuty C
(HCV) CD81+.

3 mporpecoM y MOCHIIKeHHI €K30COM OYII0 BHUSIB-
JICHO, IO €K30COMH CIIPHSIOTh TPAHCIOPTYBAaHHIO Ta
iMmyHHI# moayssiii HBV. Kirouosi noaii y BUBUCHHI
exzocom HBV BrutouaroTe HactynHi eranu: y 2013
poli Buepuie iieHTH(iKyBany TepaneBTHYHUN MTOTeH-
ian ekzocom y HBV, nmponemoncTpyBasiy, 1o ex30-
COMH MOXKYTh TPAaHCIIOPTYBaTH iHTEP(EPOH /10 TernaTo-
muTiB, iHQpikoBannx HBV, Hapatounm mnpotusipycHy
niro; y 2017 pomi BHepiie NpoJIeMOHCTPYBaIH, IO
€K30COMH MOXXYTh NEPEHOCHTH OUIKM Ta HYKJIETHOBI
kucnotd HBV; YV 2023 pomi Oyso Bnepie BUSABJICHO,
110 €K30COMH MICTATh iIHTaKTHI BipycHi 9acTuaka HBV
i crpusitoth niepenadi HBV; cccDNA, gk kpuTuaHuit
(akTop criiikoi iHpeknii HBV i motouny He3gaTHICT
MPOTHBIPYCHUX MpenapaTiB BWIIKyBaTH ii, po3ris-
naBcst y 2024 porri, 1 BUSBHB, IO €K30COMHU MOXYTh
CIly’)KUTH HOCISIMH JUIsL pellaryBaHHs T'€HIB IJIs yCy-
HeHHs cccDNA.

HBV mooughikye ex3ocomu,
iMyHHe MIKPDOOMOYEHHA 20CRO0aps:

woo 3MiHumu

V dizionoriyHuX yMoBax €K30COMH BiirparoTh
BHPIIAIILHY POJb y MIATPUMII TOMEOCTa3y MEJiHKO-
BOTO MikpooToueHHsI. OmHaK miJ CTIHKAM BIDTHBOM
HBV noHOpCcHKi KINITHHH 3a3HAIOTH EIMITCHETHYHUX
Mojudikamii, Mo NpU3BOAUTH 1O 3HAYHHX 3MIH Yy
BMICTi ceKkpeToBaHMX ek3ocoM. Lli exzocomu 3ronom
MOJYNIOIOTh ~ EHIreHEeTHKY KIITHH-PELMIIEHTIB Y
PiBHI KJIFOYOBUX OLJIKIB, TaKMX SIK KUTTEBO BasKJIMBI
(epMeHTH, TOBEpXHEBI MeMOpaHHi perenTopu Ta dak-
TOpHU TpaHCKpHIIIii. J[esKi eK30COMH CTBOPIOIOTH iMy-
HOCYIPECHBHE MIiKPOOTOUYECHHS TOCIOnaps, LI0 IPH3-
BOJWTH /IO TIEPCHUCTEHIIIi BipyCy Ta XPOHIYHOTO 3ara-
JICHHA TIEeYiHKWA. [HIN aKTHBYIOTh IMYHHI KIIITHHH,
MOPYIIYIOTh IMyHHY TOJIEPAHTHICTG 1 ITEpearoTh IMpo-
TUBIPYCHY 34aTHICTh 3HUIYBATH Bipyc. TUM HE MEHIII,
HETOBHA IMYHHA aKTHUBAI[isl MOKE IPU3BECTH 10 BUOY-
XOBOI perutikamii Bipycy Ta 3amajbHOTO CTpecy, LI0
3PEIITO0 MPU3BOAUTE JI0 MEYIHKOBOT HEAOCTATHOCTI.

HBV-no3umueni exzocomu pexoncmpyooms
imynocynpecuene mikpoomouennsn npu XI'B:

HBV yxwiseTbcs Bil BUSABICHHSA Ta OYHIICHHS
IMYHHUMH KIITHHaMH IUIIXOM 3aXOIUICHHS €K30COM
Ut Moau(iKamii emreHeTUIHO1 CIIaAKOBOCTI IMYHHIX
KIITHH, TaKMM YHUHOM CTBOPIOIOYH MIKPOOTOUYCHHS
imyHHO1 TOnepantHocTi. HBV crae «HeBmmumuM Bipy-
COM» 3 IPUXOBAHOIO PEILTIKAIIEIO Ta MEPEIaucIo, CTBO-
pIOIOYM BUCOKHMH pH3MK (iOpo3y MEUYIHKH Ta paKy
NeyiHKK. IMyHHI KITHHM aKTHBYIOTH 1 BUALIAIOTH
€K30COMH, 11100 MOPYIINTH IMyHOCYIIPECIIO, OB’ sI3aHy
3 HBV.

Sk onucano Buie, HBV Monudikysas ek3ocomu
JUIL  CTBOPEHHSI IMYHOCYNPECHBHOTO TEYiHKOBOTO
MikpooToueHHs. | HaBmakw, HBV Takox mMoxe akTh-
BYBaTH IMyHHI BiAmoBimi rocmomaps. Tyr mum Kia-
cudiKyeMo IMyHHY aKTHBAIlil0, SKY CIPHSIIOTH €K30-
comu HBV, Ha cnpusitiiuBy Ta Hecnipustiuy. Crnpu-
ATIIMBY IMyHHY aKTHBAlLlil0 MOXHAa PpO3JIUINTH Ha
PaHHIO Ta Mi3HI0 IMyHHY aKTHBalito. PaHHs iMyHHa ak-
THBAILlisl XapaKTEPU3YEThCS MTOBHUM OYHIIECHHSM BiJ
HBV-indexuii nix yac roctpoi ¢asu, npu upomy y 15—
40% martientis 3 HBV mporpecye mo xponisaitii, To1i
SIK OIIBLIICTB JOPOCIMX MOJIOZOTO Ta CEPEHBOTO BIiKY
MOXYTb JOCSATTH caMOBWITiKyBaHHS HBV mix yac roc-
Tpoi ¢a3u. Hanpuknax, inpikosani HBV rematoruru
aKTHBYIOTh IMYHHI KJIITHHH, BUBUIbHSIOUH €K30COMH,
mo HecyTh anturenn HBV, crBoproroun HOBI criocoOu
mpe3eHTallii antureny. [1i3Hsa iMyHHA aKTHBAIlisS — 1€
cTazis XpoHiyHoi iHdekuii mcnst popMyBaHHS IMyHO-
cympecuBHoOro MikpootodenHss HBV, i opranizm nopy-
IIye M0 iMyHOCYNpeECito, o0 BHIAIUTH BIpyC, TIPH-
KJIaZJIoOM 4YOr0 € BBEJCHHsS iHTepPEpPOHy XPOHIYHO
iH(pIKOBaHNM MAaIli€HTaM, JIe AsKi MOXYTh CIPOBOKY-
BaTH ayTOIMYHITET 1 JOCATTH NPUTHIYCHHS BipyCy. 4e-
pe3 eK30COMHY Tiepeaiady MpOTUBIPYCHOT 34aTHOCTI. A
HECIIPUATINBY IMyHHY aKTHBAIil0 MOXXHAa PO3AUIMTH
Ha HETOBHY Ta HaJMIpHY IMyHHY akTHuBalito. Hermosna
IMyHHa aKTHBallisl O3HAYae, 0 IMyHHA CUCTEMa, I1eB-
HOIO Miporo oOMexyrouu perutikaniro HBV, He nocsirae
MMOBHOTO OYHIICHHS BipyCy, IO 3abe3mnedye Oesmepe-
pBHY TpuxoBaHy perutikamito HBV i mogosxkye me-
peo6ir indexrii HBV, Buknukarouu cTiiky iH}eKIito Ta
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XpOHIYHE 3aMaJICHHS , [II0 3PEIITOI0 TPU3BOJUTE O BH-
COKOI 4YacTOTH paky TmediHkd. HanMipHa iMyHHa
BiJITIOBi/Ib POSIBIIETHCS K CIUIECK IMYHHOT aKTHBAIL],
CIPUYHMHCHHUI BEIUKOMACIITA0OHOK KOPOTKOYACHOIO
perutikarieto Bipycy, 1110, HailiMOBIpHiLIe, MPU3Beae 10
MEYiHKOBOI HETOCTATHOCTI.
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PROBLEMS OF VACCINATION AGAINST HEPATITIS A

Anomauis.

T'enamum A 3anumaemovca 8aMsCIUBUM BUKTUKOM OISl 2POMAOCHLKO020 300po8's 6 ycvomy ceimi. Baxyuna
npomu cenamumy A (HepA) enepwe ompumana niyensiio ¢ 1992 poyi. Inaxmueosani (HepA-I) ma ocnabaeni
(HepA-L) saxyunu npomu cenamumy A OeMOHCMPYIOMb GUCOKY IMYHO2eHHICMb I 00Ope NnepeHOoCsmbCsl,
3abesneuyroyu 3axucm woHaiimenuie na 20 pokie. Bakyuna HepA egpexmuena sk 0ns npoginakmuxu, max i 0ns
excmpeHoi  iMyHizayii, ocobauso ceped Odimeil i Mon00i. Baxyunayiunmi cmpameeii 6 pisHuxX KpaiHax
BIOPI3HAIOMbCA, 30KpeMd 6KIOUaArmyb GAKYUHAYII0 2PYN DUSUKY, pe2ioHanbHi npocpamu Oni Oimell ma
yHigepcanvHy oumauy eaxkyunayiro. 3a ocmannui 30 pokie 3axeoprosanicms Ha cenamum A 3HAYHO 3HUUNACA 8
bacamvox Kpainax, ane cnanaxu 6ce uje QIKCylomvcs ceped SUCOKOPUBUKOBUX 2pYn | 0Cib, He OXONIeHUX
VHIBEpCATbHUMU npocpamamu oumsa4oi eaxyunayii. [na po3yminns 3min @ enidemionocii eenamumy A
PEKOMEHO0BAHO NPOBOOUMU MOHIMOPUHE 3AX80PIOBAHOCHE MA CePoenioemionociuni 0ocaiodicenus. JJooamxosi
00CNI0JCEHHST MAIOMb  OYIHUMU MPUBANICb IMYHHO20 3axucmy nicis ooHici 0ozu HepA ma exonomiumy
eghexmuguicmo pisHux cmpameeii eaxyunayii. Pexomenoayii 3 eakyunayii npomu HepA maroms onogniosamucs
CB0€UACHO, OA3YBAMUCS HA HAYKOBUX OAHUX ma OYmu 00Ope peaniz08aHumMuU.

Annotation.

Hepatitis A remains an important public health challenge worldwide. Hepatitis A (HepA) vaccine was first
licensed in 1992. Inactivated (HepA-I) and attenuated (HepA-L) hepatitis A vaccines are highly immunogenic and
well tolerated, providing protection for at least 20 years. The HepA vaccine is effective for both prevention and
emergency immunization, especially among children and young adults. Vaccination strategies vary between
countries, including vaccination of at-risk groups, regional programs for children, and universal childhood
vaccination. Hepatitis A incidence has declined significantly in many countries over the past 30 years, but
outbreaks still occur among high-risk groups and individuals not covered by universal childhood vaccination
programs. In order to understand the changes in the epidemiology of hepatitis A, it is recommended to conduct
monitoring of morbidity and seroepidemiological studies. Additional studies should evaluate the duration of
immune protection after a single dose of HepA and the cost-effectiveness of different vaccination strategies. HepA
vaccination recommendations should be updated in a timely manner, be based on scientific evidence, and be well
implemented.

Knwwuoei cnosa: Baxyuna npomu cenamumy A, iMyHo2eHHicmb, cmpamezis 6aKyuHayii.
Key words: Hepatitis A vaccine, immunogenicity, vaccination strategy.

Beryn. Bipyc rematuty A (HAV) mepenmaetbes
MepeBaXHO (heKaNbHO-OpAbHIM HUIIXOM. Y 1973
poui i#oro Bmepmie ineHTHOIKYBaJIM B iH(IKOBaHOI
momnan B CIIA. HaiimacmrabHimmii — cmanmax
renatuty A y cBiTi craBcs B 1988 pomi B [llanxai,
Kwurait, i3 monang 310 000 BumaakiB 3aXBOPIOBAHHS Ta
rocmiTamizaniero monan 8000 oci6. Bakuumny mnpotu
renatuty A (HepA) BmpoBagunu Ha riio0ajbHOMY
piBai B 1992 pori, 1 4YHCIEHHI JOCIIKCHHS
niaTBepaAwn i epeKTUBHICTL Y 60pOTHEO1 3 XBOPOOOIO.
Opnnak, y 2016 poui Bij renaTuty A moMepiu HOHaL

7000 mroneit y Bchomy cBiti. Y 2016 pomi BeecsiTHs
opranizariss oxopoHu 3xopos'ss (BOO3) mocrasmia
MeTy JiKBimxyBaTtH BipycHuH rematut 10 2030 poky, i
JUTSL ITbOTO TIOTPIOHO JTOKJIACTH JOJIATKOBUX 3yCHIIb. Y
IbOMY OTJISI/Ii BUCBITIIOIOTHCS TJIOOANBHI TOCSTHEHHS
BakmuHamii mpotu HepA, 3 akmeHTOM Ha [UISIXH
JIOCSITHEHHSI TOCTABJIEHUX LiJeH.

OcHoBHHIT TekcT. BakuuHa npotu rematury A
(HepA) Oyna crBOpeHa 3aBASKH  YCHIITHOMY
KyJIbTHBYBaHHIO Bipycy HAV Ha KIITHHHUX JiHISX,
MPUJATHUX JUIA BaKUWHHOTO BUpPOOHHITBA y XX
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crouitri. CporomHi B CBITI JocTymHi JBI (QopMu
BaKI[MHU MPOTH renatuty A: iHaktuBoBana (HepA-I)
Ta xwuBa ocnabneHa (HepA-L), BurotoBnena 3 HAV,
BHPOIIEHOTO HA PI3HUX KIITHHHUX JIHIAX JIOIUHHA Ta
TBapHH.

[lepma minmeH3oBaHa iHAKTHBOBaHA BaKIMHA
(Havrix ™, GlaxoSmithKline, Benprist) 3'aBunacs Ha
PHUHKY Ha nouaTtky 1992 poky, 3a Hero Buiinu Vaqta
® Big Merck y 1993 pori, Avaxim ® Bix Sanofi Pasteur
y 1996 pomi ta Epaxal ® Bix Crucell y 1997 poui. B
Kurail inaktusosani Bakuuau Healive ® ta Weisarulan
® Oymu stinen3oBani y 2002 ta 2006 pokax BiIIOBIIHO.

[lepma mnimeH3oBaHa *XWBa ociabJeHA BaKIIHA
(HepA-L) Gyna pospobiena B Kurai y 1992 porii Ha
ocHoBi mramy HAV H2. [li3Hime el mraMm oTpuMaB
minensito B IHmii (2005), I'satemanmi (2006), Ha
®diminmiaax (2008) ta B Taimanmi (2010).

[opisusaas Mix HepA-I ta HepA-L.

IopiBusiHo 3 HepA-I, Bakumna HepA-L e
JICIICBIIIO0 1 TOTPpeOye MEHIIOI JO3M Ui IMYHI3allii,
ajie BOHa OLJIbIIl Bpa3JIMBa JI0 BILIMBY TEMIIEPATYPH, IO
yCKJIaHIO€ 11 30epiraHHs Ta TpaHcnopTyBaHHs. Kpim
toro, HepA-L He MoOXXHa BHMKOPHUCTOBYBAaTH MJIs
BakIMHaWii IMyHOJENpPECHBHUX malieHTiB. OOuaBa
TUOHM BakIUH 3a3BUYall OOpe MEepeHOCATHCS, MpOoTe
MUTaHHA TpO Tepenady BipyCy BaKIWHH ITiCIIA
3actocyBanHa HepA-L 3amumaerbcs BigkpuTtum. 3
TOYKA 30py TIIOCTBAKIMHAIIIIHOT iMYHOTEHHOCTI,
00n/IB1 BaKIIMHU 320€31eIYI0Th BUCOKUH piBEHb aHTH-
HAV micis oxniel go3u, xo4a mokasHuk GMC aHTH-
HAV micns onniei nozu HepA-I 6yB BummM, Hix micis
onuiel mo3u HepA-L y momoni. [pyra mosza HepA-I
3HAQYHO MIJBUILYE pIBEHb AHTUTLI Ta 3abe3neuye
TPUBAIIIINI IMYHITET TOPIBHSHO 3 OJIHOPa30BOIO
no3oto HepA-I abo HepA-L.

Bakuuny HepA-I JIIIEH30BaHO IS
BHYTPIITHBOM'SI30BOT0 BBEICHHS 3a CXEMOIO 3 IBOMA
JI03aMH, JI¢ IHTEpBaJ MiX MEPIIOI0 Ta APYTOK T03010
MoJke OyTH THYYKHM 1 CTAHOBUTH BiJl 6 MicsiB 110 4-5
pokiB (3a3Buuaii 6-18 wmicsmiB). Yac BBeeHHS APYToi
JIO3H HE € KPUTHYHHUM: OJJHAKOBHH PIBCHb aHTHTLI IO
HAV nocsiraetsest mpu iHTepBasi B 6, 12 a6o 18
MicsliB. BuCOKy IMYHOTre€HHICTh TaKOX MOXKHA
CIIOCTEpIraTé HaBiTh IPHU IHTEPBAI 0 2 POKIB MiX
no3amu. HepA-I mmpoko 3aCTOCOBYETBHCS B YCHOMY
cBiTi, Toai Ak HepA-L mepeBa)kHO BUKOPUCTOBYETHCS
B Kurai ta IHaii i BBOAUTHCS OJHOPA30BO MiAIIKiPHO.
HepA-I moxHa 3acTocoByBaTH Iyt OCi0 BikoM Bifm 1
poky 1 crapme, Tomi sK BaknuHamis HepA-L
pexoMeHioBaHa 3 18 micsiiB.

BinmoBigHO 10 OHOBJIEHMX BKa3iBok, HepA
PEKOMEHAYETHCS TITSIM BikOM Big 6 — 11 micsamiB mo
noi3aku B kpainu-enaemiudi HAV 3 CIIA Ta Kanaan.

dopMmyBaHHS IMYHITETY.

Bakmunariss mpotm rematuty A 3a0esneuye
IMyHHHIl 3aXHCT SK dYepe3 KIITHHHHH, Tak i
ryMopaiibHUHM iMyHiITeT. OCHOBHMMH NOKa3HHKaMU
st OILIIHKH IMYHOT€HHOCTI HepA €
cepeaHbporeoMerpudHa KoHneHTpamis (GMC) Ta
piBeHb cepokonsepcii antu-HAV. Anturina no HAV
MOXKHA BHUSIBUTH 32 JIONIOMOTOI0 IMYHO()EPMEHTHOTO
ananizy (I®A) Ta anamizy MIKpOYaCTHHKOBHX
¢epmentie (MEIA), npu 1poMy YyTIMBICTH TecTy

3aJICKUTH Bl MeToy. MiHIMallbHUI 3aXUCHUHN PiBEHB
antu-HAYV IgG oy He BCTAaHOBJICHHM.

[Micns wmaibke 30 pokiB 3actocyBaHHS HepA
TPHUBAJICTh IMYHITETYy, SKAH BiH 3abe3medye, crana
aKTyaJbHAM MUTAHHAM. JIOCHi/KEHHS MOKa3aJH, IO
piBeHb aHTHTIN, JOCTaTHIM A 3axucTy Big HAV (2
20 MMO/mi), 36epiraetbcss moHax 20 poKiB micis
BBE/ICHHS ABOX-TpboX 1103 HepA-l y nireit i nopocnux.
3a MporHo3aMu MaTeMaTHYHOI MOJENI, IMYHITET IicIs
aBox 103 HepA-I moxe tpuBatu monalimeHme 33
poxu y 95% BaKkIIMHOBAaHHUX.

BucHoBkH.

Joseneno, mo BakiuHu HepA-l1 ta HepA-L €
BHCOKOIMYHOTEHHHMH 1 J00pe  IepeHOCSThCH,
3a0e3neuyroun  IMyHHHH  3aXHCT, SKHH — Ticis
BakuuHamii HepA-lI moxxe TpuBatn monaiimenmie 20
pOKiB. 3aBISKH TOKpaImIeHHIO CaHITAPHUX YMOB |1
BIIPOBA/DKCHHIO BaKIMHALIi MPOTH TemaTuty A
3aXBOPIOBAHICTh Ha 110 1H(QEKII0 3MeHIMIacs y
BCBOMY CBiTi, 0COOJIMBO B perioHax, Je BakiuHa HepA
BKJIFOUEHA JI0 TIporpam 3aransHoi imyHizaii (UCVP).

Jlnst nocsiTHeHHsI METH JTiKBijauii rematuty A B
HaAMOJIVKYI POKH CIIII 30CEPENUTHCS HAa HACTYIMHHX
aCIeKTaX: y BHCOKOCHIEMIYHUX perioHax HeoOXiTHO
TIOJITIITYBAaTH CaHITapHO-TIri€HIYHI YMOBH,
3a0e3nedyBaTd YHCTY MUTHY BOAY Ta Oe3leuHy ixky,
00 3MEHIIUTH KITBKICTh 1H(EKHiH, BKIIOYAIOUN
renatut A. IIporpamu 3aransHoi Bakuunaiii (UCVP)
CIil PO3TISHYTH M KpaiH, sKi TepexonsaTh i3
BHCOKOGH/IEMIYHOTO PiBHS JI0 CEpeIHbOCHIEMIYHOTO.
VY KkpaiHax i3 cepeIHbOI0 €HAEMIYHICTIO, JIe 3pOCTaE
pusuk iHpikyBanHs HAV cepen MoJozi Ta 10pOCiHX,
HOTPIOHO PETEJIbHO OLHUTH TPUBAIICTh IMYHITETY
micysl LIeTUICHHS Ta MOMUIMBY HOTpeOy B OycrepHiii
7031, 100 3amo0irTH rocmiTamizaiisM Ta CMepTsIM,
0COOJIMBO SIKIIO BUKOPHUCTOBYETHCS OHOPA30Ba 1032
HepA. Y perioHax i3 HU3bKOO SHIIEMIUHICTIO BAXKITUBO
30CepeuTHCS Ha BaKLHUHALII TPyN BUCOKOTO PU3HKY,
30KpeMa MaHIpIBHUKIB, JIOACH, SKi BXKHUBAIOTh
HapKOTHKH, Ta OE37JOMHHUX.
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MODERN APPROACHES TO THE TREATMENT OF UTERINE MYOMA: THE ROLE OF
UTERINE ARTERY EMBOLIZATION

Anomauis.

Mioma mamku € HaubinbW NOWUPEHOIO 00OPOAKICHOIO 2IHEKOI02IuHO0 nyXaunow. CumMnmomua mioma mae
He2amuHUll 6NJIUE HA AKICMb HCUMMSL nmﬂ'eHma, BKIII0YAIOYU OOIbOBUTL Cqu)pOM, SHUJICEHHA qbepmufleocmi ma
CUTbHY abo mpusary MeHCmpyanvhy kpogomeyy. Taxi empyuanius, sk embonizayis mamxosux apmepiti (EMA) i
@oxycHe y1ompazgyKose 00CHIOHCeHHS NIO MACHIMHUM PE30HAHCOM € OOCIYRHUMU MATOTHEA3UBHUMU AIbMEPHA-
musamu xXipypeiunum memooam nikyeanus. Ilicia embonizayii mamkosux apmepiti UHUKAE MeHUle CEPUOSHUX
VCKAAOHEHb, 6KIIOYAI0YU CIMAHU, KL 6UMA2AIOMb YP2EHMHY 2iCmepeKmomiio, mpomboemooio iece2esoi apmepii,
SHUDICEHHSL (PePMUTIbHOCMI, NOPIGHAHO 3 XIPYP2IUHUM JIKYEAHHAM, alle Ui NOKASHUKU HE3HAYHUX YCKIAOHEHDb,
BKIIOHAIOYU JUXOMAHKY, 03HOO, HYOOMY, OJII08AHHNS, THQIKY8AHHS OP2AHI8 MAl020 MA3y ma 60abOsUl CUHOPOM. V
cmammi HA6eOeHO OCHOBHI acnekmu npozcHosy ma egpexkmusnocmi EMA, o6rpynmosani danumu rimepamypu.

Abstract.

Uterine myoma is the most common benign gynecological tumor. Symptomatic fibroids have a negative im-
pact on the patient's quality of life, including pain, reduced fertility, and heavy or prolonged menstrual bleeding.
Interventions such as uterine artery embolization (UAE) and focal magnetic resonance imaging are available
minimally invasive alternatives to surgical treatment. Uterine artery embolization has fewer serious complica-
tions, including conditions requiring emergency hysterectomy, pulmonary embolism, decreased fertility, compared
with surgery, but higher rates of minor complications, including fever, chills, nausea, vomiting, pelvic infection,
and pain. syndrome. The article presents the main aspects of the forecast and effectiveness of the UAE, substanti-
ated by data from the literature.

Knrouoei cnosa: mioma mamxu, embonizayis mamxoeux apmepiii, yCKIAOHeH S, epekmusHicmo.
Key words: uterine myoma, uterine artery embolization, complications, effectiveness.

Beryn. Mioma matku (MM) — 11e moOposikicHa
MyXJIMHA, KA TOXOJWUTH 13 IJIQJIKOM S30BOT TKAaHWHHU
MaTKH (MiOMETPIiI0), PiCT SIKOT 3aJI€XKHUTh Bijl ECTPOTEHY
Ta porecTepoHy. BoHa € ofHi€lo 3 HaWMOMMpPEHIMNX
JOOPOSIKICHIX HOBOYTBOPEHB PENPOIYKTUBHOI CH-
CTEMH XXIHKH, sike 3ycTpidaeTses y 20-30% xiHOK pe-
MPOAYKTHUBHOTO BiKy. MM pinko 3ycTpidaroTbes 10
CTaTEeBOTO JIO3piBaHHS, YaCTillle 3yCTPidaloThCS B pe-
MPOAYKTUBHUN MEpiox 1 3MEHIIYIOTBCS B pO3Mipax
TCJIT MEHOTIay3H HMOBIPHO, Yepe3 Te, 0 AE€YHUKHU BU-
POOJISIFOTH MEHILIE €CTPOTEHY.

Apomarasa y TKaHWHI MIOMH JO3BOJISIE CHAOTCHHE
BUPOOJICHHS €CTPalioiy, a CTOBOYpOBi KIIITHHU MiOMH
EKCIIPECYIOTh PELIENITOPH ECTPOTEHY Ta IPOreCTEPOHY,

SIKI CIIPUSAIOTH POCTY MYXJIMHHU B TIPUCYTHOCTI IIUX T'OP-
MoHiB [1]. ®akTopn pusuKy po3BUTKy MM, BKIIOYa-
I0Th: CTaTe€Bi TOPMOHH €CTPOTEH 1 MPOrecTepoH, iH-
cyniHONOAIOHI (axkTopu pocty, emigepMaibHul (ak-
TOp POCTY Ta TpaHCHOPMYIOUH GakTop pocTy. Takox
MOXYTh OyTH TE€HETH4Hi (aKTOpH, IO IiJBHIIYIOTH
H“MOBipHICTE po3BUTKY MM. [lo dakTopiB pH3UKy Ta-
KO HaJe)KaTh OKUPIiHHA. OXUPIHHA 30UTBITYE PH3UK
po3BuUTKY MioMu Ha 21% 3 KOXKHUM 301JIbIIIEHHSM Baru
Ha 10 kr. PH3WK TakoX MOCITIOBHO 3HMXKYETHCA 3i
301IBIIEHHSAM KIJIBKOCTI JOHOIIEHNX BariTHOCTEM.

MM knacugikyloThCsl 3aJISKHO BiJl JIOKaTi3alii:
cyOcepo3Hi (BUXOIATH 32 MEXKI MaTKH); IHTpaMypaibHi
(7ToKaMi3yroThCS B MiOMETPii); MiACIH30Bi (BXOAATH y
MIOPOXKHUHY MaTKH).
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CuMnTomMaruka 3aJIe)KUTh BiJl pO3Mipy, KiJIbKOCTI
Ta po3TallyBaHHS MyXJuH. HalmommpeHimum cumim-
TOMOM € aHOMaJIbHa MaTKOBa KPOBOTEYA, SIK MPABHUIIO,
HaJMipHa MEHCTpyaJbHa KpOBOTEYa. [HII CHMITOMH
BKITIOYAIOTh Ta30BUH Oib, AUCOYHKIIIO KAIKiBHHUKA,
yacTe CEYOBHITYCKaHHS, OUTb y TomepeKy, 3akpem i
mucmapeyHiro. MM Moxe Oytu moB’s3aHa 3 0e3-
IUTATSIM, TOMY PEKOMEH/IOBAaHO, II00 JKiHKM 3 0e3-
TUTLATSIM TIPOXO/IMITH 0OCTEXKEHHS Ha HasiBHICTH MM 3
MOXITMBUM BUJIQJICHHSM MIOMH, SIKIIO YXJIHMHU MalOTh
MiICIN30BUIT KOMITIOHEHT.

JlixyBauuss MM, 5K mpaBmiIo, NPH3HAYAETHCS
JKIHKaM 13 CHMIITTOMaMHu a00 BEIHKHMH MIOMaMH, SIKi
TUTAaHYIOTh BariTHiCTh. Ha ChOTOHINIHIN IeHb jKOIHE
MeINKaMEHTO3HEe JIKyBaHHS MiOMH HE IpPOJIEMOH-
crpyBaso TpuBaioi edextusHOCTi [1, 3].

Bararo XiHOK BigKITagaroTh 3BEPHEHHS 3a JIKY-
BaHHSAM MiOMH, 9aCTO Ha KUIbKA POKIB, HE3BaXKal041 Ha
HHU3KY HEXIpypriYHMX Ta MiHIMaJIbHO I1HBAa3UBHHUX
BapiaHTIB JIIKyBaHHsI, JOCTYNHUX 3apa3. Cy4acHi iHBa-
3MBHI CTparerii JIKyBaHHS BKJIIOYAIOTh XipypriduHi Ta
HeXIpypriuHi BTpydaHHs. XipypridHi BTpy4aHHs, 30-
KpeMa TiCTePEKTOMIsl Ta METOIU 30Cpe)KCHHS MAaTKH,
Takl SK MIOMEKTOMisi a00 TiCTEPOCKOMIYHA PEe3eKIlis,
HaWJacTime BUKOPHCTOBYIOTHCS VISl JIIKYBAHHS CHMII-
TOMAaTHYHO{ JIEHOMiOMH MaTKH.

OcTtaHHIM 9acoM 3’SBIETHCS Bee OinbIe Oe3ore-
pamiifHUX BapiaHTIB AN THX, XTO Oa)kae KOHCEpBa-
THBHE JIIKyBaHHS a00 Ma€ NMPOTHIIOKA3aHHSA A0 OIe-
pauii. Hapasi mrocTynHuME BapiaHTaMu € KOMOIHOBaHI
OpaJibHI KOHTPALIENITUBH, BHYTPIIIHBOMATKOBI CITipaJti,
110 BUBLIBbHAIOTH jeBoHOprecTpen (BMC), TpaHnekca-
MOBa KHCJIOTA MiJl YaC MEHCTpYyalliil, aroHicTH Ta aHTa-
TOHICTH TOHAJOTPOIiH-PHIII3HHT-TOpMOHY. [lonioHUM
YMHOM, Taki BTpy4aHHs, sk EMA i ¢okycHe ynbrpa-
3BYKOBE JIOCIIJDKEHHS ITiJ1 MAaTHITHUM PE30HaHCOM 3a-
JMIIAIOThCA JOCTYITHUMHM MaJIOIHBa3UBHUMH aJbTep-
HatuBaMu. lle yepesmikipHa asriorpagiyHa mpore-
Iypa, SIKa BUKOHYETHCS i (PIIF0OPOCKOIIIETO.

Mera pocaigxenns. [IpoananizyBaTh HayKOBi
JlaHi M0A0 eMOoi3allii MaTKOBHUX apTepiil K METOdy
JIKYBaHHS MIOMH MarTKH, OLIHMTH HOTrOo KIIHIYHY
e(peKTUBHICTh, MOXKJIMBI YCKIIQJIHEHHS Ta TIOPIBHSTHU 3
IHIIUMU MaJIOIHBa3MBHUMH Ta XIPYpriYHHUMH MeETO-
JlaMHu.

Martepianu Ta MeTroam aociimkenHs. L{s orms-
JIOBa CTAaTTs 0a3y€ETHhCS HA CUCTEMATHYHOMY aHai3i Cy-
YaCHUX HAYKOBHX JUKEPEN, 110 OXOIUIIOIOTH IMHTaHHS
JIKyBaHHS MIOMH MAaTKH, 3 OCOOJIMBMM aKLEHTOM Ha
MmeroJ emOoizanii matkoBux aptepiit (EMA). Binbip
JUKepeJl 3/IHCHEHO Ha OCHOBI aHami3y CTaTew,
OnmyOJIIKOBaHMX y MDKHapoJHMX 0azax JaHHX
(PubMed, Scopus, Web of Science, Cochrane Library),
i3 BKJIIOYEHHSM OCTaHHIX JaHWX KIHIYHUX J0-
CIiPKEHb Ta METaaHaIi3iB.

PesyabTaTn pocaigxennsi. EmOomizanis marko-
Bux aptepiit (EMA) — me uepesmikipHa anriorpadidaa
MpoLeaypa, MO MPOBOIUTHCS i (IFOOPOCKOIYHUM
KOHTPOJIEM JUISI YCYHEHHSI CHMIITOMIB, ITOB'SI3aHUX 13
miomoto matku (MM). Ilpouenypa TpuBae 6113bK0 ro-
JMHU Ta He notpedye 3aranpHOi anecresii. Jimst EMA
BUKOPHCTOBYIOThCS Pi3HI eMOouizaliifHi marepiany,
NPOTE KOJEH 13 HUX HE Mae Nepesar o0 KITHIYHUX

pe3ynbTariB. Y KUIBKOX PaHIOMI30BaHMX KIIIHIYHUX
JOCITiPKEHHSX TIoka3aHo, mo EMA mae mepeBaru Haz
XIpypriyHiM JiKyBaHHSAM MiOMH, 3a0e3ledyroun He
JIVIIIE TOJIETTICHHS CUMIITOMIB, @ W 3HAYHO 3HIKYIOUN
PpHU3UK HEOOXiTHOCTI IepeTMBaHHS KPOBi, CKOPOUIYIOUH
Yac TOoCIiTai3amil, TPUBAJIICTh MPOLEAYPH Ta MEPiox
BIZTHOBJICHHSI.

OntumaibHUMH KaHaunatamu uist EMA € xiHku
B IIPEMEHONAY31, sSKi 3aBEpLIMIIM JITOPOIHUN Nepiof i
MaroTh CUMITOMHY Miomy Matku. Ilicias mpouemypu
CyAMHHE KpoBomnocrtauaHHs MM IIBUIKO NpPUMHHSI-
€THCSI, 110 CIPHSIE€ 3MEHIICHHIO CHMIITOMIB, MOB'SI3aHUX
i3 00’eMOM MiOMH, X09a came 3MEHIIICHHS pO3MipiB Bi-
noyBaeThses moctynoBo. Ilicms EMA crocrepiraerscst
MEHIIIE CEPHO3HNUX YCKIAaIHEHb, TAKUX SIK HE3aIIaHO-
BaHA TICTEPEKTOMis, JISTEHEBa eMOOIIisl Ta S€YHUKOBA
HEIOCTaTHICTb, MOPIBHIHO 3 XipyPriYHAM JIKyBaHHSIM.
[Ipore wacrime BHHHMKAIOTh HE3HAYHI YCKJIATHEHHS,
30KpeMa JINXOMaHKa, 03HO0, Hy10Ta, OJIr0BaHHS, iHpe-
KLiT OpraHiB Majoro tasy Ta Oilb, CIPUYUHEHUH OCT-
embomizaniitnum cuaapomonm (ITEC) [4].

EmOomizamiss MaTkoBUX apTepidi MmokazaHa KiH-
KaM, sIKi MaloTh CHMIITOMHY MiOMY MaTKH, ajie XO4yTh
YHUKHYTH OIIEPaTUBHOTO BTpy4aHHs1. BomHouac meron
Ma€ TPOTHUIIOKA3aHHS, 30KpeMa: BariTHICTh, iH(PEK-
LiifHI 3aXBOPIOBAaHH, Ti103pa Ha 3MOAKICHUHN XapaKkTep
HOBOYTBOPEHHSI.

By mpoBeneHmii Benwkui aHami3 MKeper i pe-
ectpiB st mopiBHAHAES EMA 3 iHIIMMU Xipypri9HUMEI
Ta MEIMKaMEHTO3HUMH METOJaMH JIIKYBaHHS MiOMH
MaTKH, 30KpeMa JUIsl OLiHKH e(heKTHBHOCTI eMOomizamii
MaTkoBHX aptepiil. Gupta Ta iH. (2014) npoBenu cuc-
TEMATUYHUN OTJISIA, BIJIIOYHMBINK 7 PAaHIOMI30BaHHUX
KOHTPOJIbOBAHUX TOCTIKCHB 13 3arajibHOI0 KiJIBKICTIO
793 yuacuuib. Y TphOX i3 nux gociimkens EMA mo-
PpiBHIOBAIH 3 a0TOMiHABHOO TiCTEPEKTOMIETO, Y TBOX
— 3 MIOMEKTOMI€F0, a TIe B ABOX BUIAIKAX — i3 pi3-
HUMH THUIIAMH XipypridHHX omepariit (53 rictepexTo-
Mii Ta 62 MiOMEKTOMif).

Bymo BusBneHo nmeski cBimueHHs Toro, mo EMA
MOJKE€ MaTH MEHII CHPUSTIMBHN BIUIMB Ha (epTHIIb-
HICTh MOPIBHSHO 3 MIOMEKTOMI€IO, OJJHAK Ii AaHI Ma-
I0Th HU3bKHI PIBEHb J0Ka30BOCTI. [IpOTSIroM mepiroro
poky y rpymni EMA criocrepirasiacs neBHa 4acToTa He-
3HAYHHUX YCKJIaaHCHb. JlesKi JKiHKM NmOTpeOyBaiu 10-
JATKOBOTO XipypPTiYHOTO BTPYYAHHS: IPOTATOM JIBOX
POKiB MOBTOpHA oriepartist Oyira HeoOximgHa s 7% xi-
HOK TIICIIS TICTepeKTOMii ab0 MioMeKToMil, 1 s 15-
32% mnarienTtok micists EMA.

3rifiHO 3 pe3ynabTaTaMu, Mali€HTKH, SKi MPOHIIIIH
EMA, pinme notpeOyBany nepearBaHHs KPOBi OPiB-
HSHO 3 THMH, XTO TPOWIIOB XipypridHe JIKyBaHHS.
Kpim Toro, EMA BuMarana MeHIe yacy Ha BUKOHaHHS
MIPOLIEYPH, CKOpOUyBaJa Mepio] TocmiTalizaimii Ta 3a-
Oe3mnedyBaia NIBU/IIIE BiTHOBIIEHHS [5].

Takox Oyyo mpoBesieHO OaraToleHTPOBE, PAHIO-
Mi30BaHe, BIAKPUTE TOCITIKESHHS, METOIO SKOTO CTaJI0
mopiBHAHHS MioMekToMil Ta EMA y 5kiHOK i3 cuMITo-
MaTHYHUMH MioMaMH MaTku. OCHOBHHMM KpHUTEpieM
OLIIHKM OyJa sIKicTh *uTTA miciat EMA, mo BuMiproBa-
J1acst 3a JIOTIOMOTOI0 ONUTYBaJIbHUKA 1010 CUMIITOMIB
MM Ta sixocti xutta (UFS-QOL), ne 6anamu Bix 0 1o
100 BuIi NMOKa3HMKHM CBIAYMIM PO Kpally sKiCTh
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KUTTA. Y OCIIDKCHHI B3sUIH y4dacTh 254 kiHKU B 29
JKapHAX. YYaCHULb PO3MOIUTHIN Ha IBi Tpymnu: 127
JKIHOK OTpUMa MioMeKToMiro (3 sikux 105 mpoimmn
IO TIPOTIETYPY), a 127 )xinok — EMA (3 sikux 98 otpu-
Manu emOodmizamiro). [lani mpo mepBUHHI pe3yIbTaTH
Oymu moctynHi st 206 xiHOK (81%).

B amami3i HamipiB [0 JKyBaHHS CepemHid Oai
SIKOCTI1 JKUTTS 4epe3 2 pOKU CkiiaB 84,6 y rpymi MioMme-
kromii Ta 80,0 y rpyni EMA. InTpaonepauiiini Ta mic-
JsloTepauiitii yeKJIaHeHHs crioctepiranucs y 29% xi-
HOK y Tpymni Miomexromii 1 y 24% y rpyni EMA [6].

B iHIIOMY 10CTIKEHHI, B IKOMY B35UIM y4acTh 35
TAIEHTOK, SIKIM TIpoBenrt EMA, cepenHii Bik CKiTagaB
35,51 += 7,36 poky. Cepen ydacHHIb OyJI0 2 >KiHKH 3
MIPOrPECY0Y0I0 KApLIMHOMOO IUKUKH MaTKy, 32 3 MM,
a OJTHA TAIliEHTKa Maja eHA0MeTpio3. Y 4 marieHToK
BUSBIIIA MHOXUHHI Miomu. EMA BuKOHYyBamu depes
KOHTpaJlaTepallbHy ITyHKIIIF0O CTETHOBOI aprepii, Oima-
TepaJIbHO, 33 JOTIOMOTOIO [IPAaBOr'0 KOPOHAPHOT'O KaTe-
tepa FOzakiHa. YIbTpa3ByKOBE MOCHIKCHHS IOBTO-
puiu uepe3 3 micsaui. Pesynpratn EMA Oynu yemim-
HUMH JUIs BCiX marientok. CepeHid yac BUKOHAHHS
MpOLEypH CTAHOBUB 75 XBWIIMH, a TPUBAJICTH Iepe-
OyBaHHs B crauioHapi — Jymie 1 aeHb. KpoBoreua
Oyna 3ynmuHeHa y BCiX 35 KiHOK, ajie y OJIHI€] mamieH-
TKH 4epe3 2 MICAI BHHUK PEIUIUB, BHACIIIOK YOTO
Oyra mpoBezeHa omeparis. Mioma MOBHICTIO 3HUKJA Y
8 mamieHTOK, 3MeHIIMIacs Ha moHax 75% y 11 xkiHOK i
Ha 50-75% y 6 mamieHTOK. 5 XKIHOK He 3 SBHIIACS Ha
KoHTponbHe Y3/ [7].

[Ipote icHYIOTh PU3UKM BUHUKHEHHS YCKJIAHCHB,
BKJIIOYaOuH mocremoOomizamiuuii cuuapom (ITEC),
OiTb MiCJsI TPOLEAYPH, CHIOMETPHT, IIIEMiI0 MaTKH,
CHHJIPOM BHCHa)XEHUX S€YHHKIB, XPOHIYHI BariHaibHI
BUJIUJICHHSI, @ TAKOXK MOIIKO/KCHHS CYUH a00 HEpPBiB
B MICIIi JJOCTYITY.

[ocrembomizanitiamii cuaapom (ITEC) micns em-
Oomizamii matkoBux aprepii (EMA) e srporeHHIM
SBHIIEM, SKE 3a3BHYAll MPOSBISAETHCS MPOTATOM Iep-
mmx 24-48 TOOVH Micst IPOUEAYPH i CIIOHTAHHO 3HU-
kae mpotsiroM 10-14 naiB. CHMIITOMH BKITIOYAIOTh Ta-
30BUI OlIb, cyO(heOpuiIbHY TemrepaTypy, Mialrito,
MOMIpHHH JIEHKOLUTO3 1 BUNLIEHHS 3 MiXBH. JlikyBaHHS
nependavae MpU3HAUYCHHS 3HEOOMIOBAIBHUX, TPOTHO-
JIFOBOTHHUX, IPOTHU3aNaJIbHUX TpenapaTiB Ta iHpy3idHy
Teparito. SIKIo CUMITOMH KOHTPOJIOIOTHCS €(PEeKTH-
BHO, TAIII€HTIB 3a3BUYail BUMTUCYIOTh MPOTITOM 24 T0-
JvH. JliarHOCTHKA MO>Ke OyTH CKJIQIHOIO 1 4acTo 1OT-
peOye AeTarbHUX TOCTIKEHbD IS BUKITIOYCHHS O1TbII
CepHO3HMX CTaHIB, TAKUX sK cercuc [1].

Ennomerpur i cencuc € piKiCHUMH YCKIIaJHEH-
HsAMH, OB’ si3aHUMH 3 EMA. Y mocmipkeHHi, 10 0X0-
umoBato 414 marienTiB, skuM Oyna nmpoBeaeHa EMA
yepe3 MioMy, BHSIBICHO II’ITh BHUIAIKIB BHYTPIIIHBO-
MaTKOBHX iH(EKIIiH, sSKi BHUMarajium BHYTPIIIHHOBEH-
HOTO BBE/ICHHS aHTHOIOTHKIB a00 XipypridYHOTO BTpPY-
yaHHs. Y rocTpiit dhasi miciast EMA, muxoMmanka Ta jei-
koruTo3, moB’s3ani 3 [IEC, MOXyTh OyTH BaKKO
BinpisHUTH Bif iH(pekuii. [lIBuaKe BUsABICHHS 1HPEKIIiT
Ta aJicKBaTHE JIKYBaHHS aHTHOIOTHKAMHU MOXYTh 3a-
NOOIrTH NOAANBLIMM ONEPaTUBHUM BTPYYaHHSM, Ta-
KUM 5K TictepekroMis. [loBropHa Bizyamizauis 3a 1o-

nomororo MPT 3 KOHTpacTOM MoOK€ BUSIBUTH HasiB-
HicTh abciecy abo 3aKyMOPKHU IEPBIKAIBHOTO KaHATY
HEeKpoTHUHNM Matepiamom [10, 11].

Metoto EMA € BuUKIHMKaHHS imewmii Ta HEKpO3y
MiOMH MaTKH 3 IpHOepekeHHsIM caMoro oprany. Hek-
pO3 MaTKH € PiAKICHHM, ajie Cepio3HUM YyCKJIaJHEH-
HSM, SIKE, SIKIO HOTO HE JIKYBaTH HAJEKHUM YHHOM,
MOJKE NPU3BECTH JI0 CETICHCY 1 HaBiTh JI0 cMepTi. AMe-
HOpes, sIK TAMYacoBa, TakK 1 MOCTiiHa, € [Ie OJJHUM MO-
XKIMBUM ycKiIagHeHHIM EMA, sike Moke BUHMKHYTH
Yyepes3 BHIAJAKOBY eMOOII3aIli0 S€YHUKIB, IO MPU3BO-
JITH 10 1X TUCHYHKIII.

XpoHiuHi BariHanbHi BUAUTEHHS micins EMA mo-
KYTh 3’SABUTHCS YHACTINOK YTBOPEHHS HE3HAYHOTO
CTOJYYEHHS MK HEKPOTHYHOIO ITOBEPXHEBOIO MiOMH
Ta MOPOKHUHOIO €HIOMETPif0. Y OJHOMY IOCTiIKeHHI
y 94% marieHTiB CHMIITOMH, TI0B’s13aHi 3 XPOHIYHUMH
BUAIJICHHSIMH, 3HUKJIM CIOHTaHHO 0€3 CIemialbHOTO
nikyBauus [8, 10, 11].

IIporuo3 miciast EMA B OiNbIIOCTI BUMAAKIB €
cnpusTiuBuM. [Ipouenypa 1eMOHCTpYe BUCOKHUIL pi-
BEHb YCIIIIHOCTI, 1110 J03BOJISIE€ 3HAYHO 3MEHIIUTH PO-
3MipH MiOMaTO3HHX BY3JIiB Ta HOJIETIIMTH CUMOTOMH,
Taki sk OlIb, PSCHI MEHCTpyalbHI KPOBOTEYl Ta Bij-
YyTTs THCKY B HIDKHIH yacTrHI )kuBoTa. OCHOBHI actie-
KTH TIporHo3y micist EMA BKIIOUalOTh €(peKTHBHICTS,
TPUBAIICTH AOCATHYTOro €(eKTy Ta BIUIMB Ha (epTH-
JBHICTB.

BimpmicTs xkiHOK (85-90%) Bim3HAYArOTH MOJIIM-
OICHHS CMIITOMIB BXKE B TIEPIIi MICSIIi TICIISA TpoIIe-
nypu. CepeHe 3MEHILIEHHS! pO3Mipy MiOMH CTAaHOBHTh
30-60% mpoTsirom 6—12 MicsiiiB, [0 MO3UTUBHO BILIH-
Ba€ Ha 3arajbHUI CTaH 3/I0POB'S MAI[iEHTOK.

Edexrusnicts EMA € tpuaoto, i y 80-90% xi-
HOK TIOKpallleHHs1 cTaHy 30epiraerbesi mpotsrom 5—10
poKiB. Xo04a B AESKUX BUIAJKaX MOXE 3HAJIOOHUTHCS
MTOBTOPHE BTPYYaHHS, TaKi BUTIAJIKH € BITHOCHO PiJIKi-
CHHMH.

[MuTaHHS BiZHOBJIEHHS PENPOIYKTHBHOI (PYHKIIIT
micist EMA € BaXIMBUM [UTS KIHOK, SKi ITAHYIOTH Ba-
riTHICTB. JlOCHiIPKEHHS MOKa3yIOTh, IO JEsKi JKiHKA
MOXYTh 3aBaritHiTH miciss EMA, xo4a npoueaypy 3a-
3BHYail PEKOMEHJIYIOTh TUM, XTO HE Ma€ HaMmipy Hapo-
JoKyBaTH. SIKIIO € OakaHHs 30epertd (epTHIIBHICTS,
MIOMEKTOMIsI MOXKE CTaTH ajJbTEPHATHUBOIO, OCKIUIBKH
nadi mpo BB EMA Ha (hepTHUIbHICTS Ie TOCTiIKY-
foThes [2].

IcHYIOTBH TakoX AaHi 110JJ0 BUKOPUCTAHHS MarHi-
THO-PE30HAHCHOTO (hoKycHOTO ynbTpasByky (MPOY)
JUIsL JKyBaHHS MIOM MaTkd. Buepmie mpo 3acrocy-
BaHHS c(hOKYCOBaHOI yJIbTPa3ByKOBOI €Heprii BUCOKOT
IHTEHCHBHOCTI B IO€JHAHHI 3 1iarHOCTHYHUM YJIbTpa-
3BYKOM Y peaqbHOMY 9aci ab0 MarHiTHUM Pe30HAHCOM
JUTS IHAYKIT HEKPO3y MiOM IIUTIIXOM KOaryJssmii crtamo
Bizmomo B 2003 pormi. Hapazi MP®Y cxBanenwii ajis Ji-
KyBaHHS CHMIITOMAaTHYHOI Miomu MaTku. Lle, gk mpa-
BMJIO, aMOYJIaTOpHA MPOLIeAypa 3 BUKOPUCTAHHSIM JIer-
koi cenarii. [IpoTe Ha CHOTOIHI HETOCTATHHO NAHUX,
sKi 0 mopiBHIOBaNK epekTuBHicTE MPOY 3 EMA. ¥V
nocmimpkenHi FIRSTT, sike € equHAM paHIOMi30BaHUM
JOCIDKEHHM, 10 nopiBHioe MPOY 3 EMA, Buss-
JICHO HW)KYY YacTOTY IOBTOPHHX BTPY4aHb Ta Olblue
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MOKPAIICHHS CUMIITOMIB TTiCJIs eMOOJTi3allii MaTKOBHX
aprepiii [9].

BucnoBok. EM0omi3amis MaTKOBHX apTepil € cy-
YaCHUM Ta e(l)CKTI/IBHI/IM METOAOM HiKYBaHHH CHUMII-
TOMHOI MiIOMH MaTKH, SIKHH 03BOJISIE 30epETTH MAaTKy
i 3MCHIINTH CHMIITOMAaTHKY. 3BakKaloYd Ha MiHiMa-
JHHO 1HBa3MBHHUN XapakTep Ta BUCOKUH PiBEHB yCITIMI-
HOCTI, [Iell METOJI CTa€ BCE OUTBII MOMYJIAPHUM 1 PEKO-
MEHJIYEThCS SIK aJbTEPHATUBHUN BapiaHT JIKyBaHHS
JUISL XKIHOK, 5IKi 0a)karoTh 30eperTH pernpoayKTUBHY Qy-
HKIIIFO.
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HIV-ASSOCIATED TUBERCULOSIS: A COMPREHENSIVE REVIEW

Anomauis.

Tybepkynvos, acoyitiosanuii 3 BIJI (TE), 3anuwaemoscs HQU8axicausiuiow npooiemor 6ceceimuboi 0XopoHU
300p08's, 0coOIUB0 6 pecionax 3 BUCOKOIO NOWUPEHICMIO 000X 3aX80PI06aHb. Y YboMy 0211401 po32a0alombCsl, 3
yorce ICHYIOYOT Timepamypu, enioemionozis, namozenes, KIiHiYHi nposasu, cmpamezii 0iazHOCMUKU, TIKY8AHH Md
npoginaxkmuxu mybepxyivo3y y Bl/I-ingikosanux ocib, a maxooic 83aemooito mixe BIJI ma mikobaxmepismu my-
bepkynvo3y, niokpecarorouu, Ak BLII smintoe imynny 8ionogios, uo npuzeooums 00 ni08ueHOi CHPUTIHAMAUBOCIIE
ma 3axeoprogarnocmi. Mema yiei cmammi - 0amu yaeieHHs, Had 0CHO8I ONpAYybO8AHOT HAMU ICHYIOYOT Timepamypu,
npo 83aemo38'a30k misc BIJI i mybepKynvo3om, niokpecaronuu HeoOXiOHiCmb KOMNIEKCHO20 Ni0Xo0y 00 JiKy-
BAHHS.

Abstract.

HIV-related tuberculosis (TB) remains the most important global health problem, especially in regions with
a high prevalence of both diseases. This review examines, from existing literature, the epidemiology, pathogenesis,
clinical manifestations, strategies for the diagnosis, treatment, and Prevention of tuberculosis in HIV-infected
individuals, and the interaction between HIV and Mycobacterium tuberculosis, highlighting how HIV alters the
immune response leading to increased susceptibility and morbidity. The purpose of this article is to provide an
overview, based on the existing literature we have reviewed, of the relationship between HIV and tuberculosis,

emphasizing the need for an integrated approach to treatment.

Kniouosi cnosa: Tybepxynvos, B, enioemionozis, M.tuberculosis, CD4, namozenes.
Keywords: Tuberculosis, HIV, epidemiology, M.tuberculosis, CD4, pathogenesis.

CninbHe 3apaxenHst Tyoepkyibo3oM (Th) Ta Bipy-
coMm imyHomedinury aroauuu (BIJI) e cepitoznoro mpo-
6J1eMOI0 OXOPOHHU 37I0pPOB'sl, 0COOIMBO B KpaiHax 3 HU-
3BKUM Ta CEpeAHIM piBHEM J0xoay. 3a omiHkamu Bce-
CBiITHBO1 opranizainii oxoponu 3x0poB'ss (BOO3), y
2020 poui y 1,2 minbiiona mozei, siki xkuByTh 3 BLJI,
OyB iarHOCTOBaHMH TYOEPKYIIB03, L0 I IKPECITIOE He-
00XiTHICTb MOCTIHHUX JOCIIIKEHb Ta CTPATErii BTPY-
yanHs. Cunepris mix BIJT i TyGepkynbo3om ycknana-
HIOE SIK BE/ICHHSI XBOPHX, TAK 1 pe3yJIbTaTH JiKyBaHHS,
0 BUMAarae Bce0iYHOTO PO3YMIHHS X B3aEMOJIIi.

3a manumu BOO3, 6mmspko 25% cMmepTeii cepen
BUI-iHdpikoBaHux TOB'SI3aHI 3  TyOEpKYyJIHO30M.
Haiibinsime crpaxnatots Kpainn Adpuxu Ha miBAeHb
Bix Caxapm, ne nmomupenicts BIJI cepen xBopux Ha Ty-
Oepkynb03 Moke mepesumryBatu 50%. IlonsitiHa
emiJieMisl € cepiio3HOI0 MPOOIEMOIO JUISI CHCTEM OXO-
POHM 310pOB'S, OCKUIBKM Taki (PaKTOpU PH3UKY, SIK
OimHICTh, HEJNOIJaHHS Ta BIACYTHICTH MOCTYIY [0
MEIUYHHUX MOCJIYT, MEPEeKPUBAIOTHCS. Y 3B S3KY i3

posmnoBcromkenHs: BlJI-indekuii crioctepiraeTbes cyT-
TEBE 30ULIBIICHHS 3aXBOPIOBAHOCTI Ha TYOEPKYJIHO3
(TB) y xpaiHax 3 pi3HHM piBHEM E€KOHOMIYHOIO po-
3BUTKY, BKIIIOYAIOYM BUCOKOPO3BUHEHI AepxkaBu. byio
3adikcoBaHe BIepIe 3a 0arato pokiB 301IbIICHHS 3a-
XBOPIOBAHOCTI HAa TYyOEpKyinbo3, IO TIOB’s3aHE 3
emigeMiero BUJI. ¥V mux kpaiHax pu3uK po3BUTKY ak-
THBHOTO TyOepkysnbo3y y BlJI-nosutuBHHX 0Ci0 B
LICTh Pa3iB BUIIUH, HIXK Y THX, XTO JIOCATHYB BEJTUKHX
yCIixXiB B TONEpemKeHHi posnoBciomkeHHs BlJI-
iHdexmii . 3a HoBUMH 1aHUMH, Y Benukiit bpuranii Ty-
0epKyJIb03 IIarHOCTY€EThCS y npubau3Ho 5-6 % BIJI-
iH(piKOBaHMX 0Ci0, IO 3HAYHO MEPEBHIIYE 3aralbHUH
PiBEHb 3aXBOPIOBAHOCTI HAa TyOEpKyJIbh0O3 cepes] Hace-
nenns. Y CHIA ue#t nokasuuk csrae 9 %. Cepen BLI-
MO3UTHUBHUX HAPKO3AJIEKHHUX BUMAIKH TYOEpKYJIbO3Y
BHABISIOTECS Y 30 % mMami€eHTiB.

@DaKkTOpH PU3HKY PO3BUTKY CYNYTHBLOI iH(peK-
il

3riiHO AOCIIKEHb, IO 3 OCIa0JICHOI0 IMYyH-
HOIO CUCTEMOI0, Y TOMY YHCII 13 3aIyILEHOI0 CTa/i€l0
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BlI-iadexuii (xinbkicte CD4 <350 knitun/mMm3), ma-
I0Th OITBIIMI PU3UK PO3BUTKY TyOEpKyIb03y. [HIi (ha-
KTOPH PU3UKY BKITIOYAIOTh 3JI0BKHBAHHS IICHXOaKTHB-
HUMH PEYOBHHAMH, IOTaHI YMOBH XXHTTS Ta ICTOPIrO
TyOepKynbo3HOi iH(ekmii. Po3yminEa mux ¢akTopiB
PHU3UKY Ma€ BUpIlIabHE 3HAYCHHS LTS [LIeCIPsSIMOBa-
HOTO CKPHHIHTY Ta CTpPATeTii MpoQiIaKTHKH.

IHatomopdo3 Th/BLII :

e TyOepKyspo3 BiINOBiNAE 3a Maike TPETHHY
JeTadbHUX HaCHiAKiB, moB’s3aHux 31 CHIlom cepen
IHIIWX BUIIAKIB.

e BUJI BucTynae €quHUM MOTY>KHUM NaTOT€HE-
TUIHUM (HaKTOpOM, 3JaTHUM CIIPOBOKYBAaTH aKTHBi3a-
ito TyOepKyIp03HOI iH(eKIii y oci0, sSKi BXKe MaroTh
XpOHIYHY iH(EKIIiT0.

e V BII-Mo3UTHBHUX MAIli€HTIB, iH()IKOBaHUX
Mycobacterium tuberculosis, pu3UK pO3BUTKY aKTHB-
HOTO TyOepKkymbo3y B 30 pa3iB mepeBHIIye I mokas-
HUK y BlJI-HeratuBHuX 0cCi0.

e 3a nporHo3zamu BeecBiTHBOT oprasizarii 0xo-
POHU 310pOB’°s, 10 KiHId XXI CTOMITTS IOpIYHE MO-
mmpenns BUI-indekuii nocsirae He MeHIe Hixk 1,4 Mi-
JIbIOHA HOBMX BUIIAJIKIB.

Mexanizmu B3aemoaii BIJI Ta Ty0epkyibo3y

CrnomyueHHS LIUX 3aXBOPIOBaHb MOXe OyTH y
JIBOX BapiaHTax :

1. IndpixyBanns BIJI-o3UTHBHUX TrO/ICH ITEPBHH-
HUM TyOepKyIb030M.
2. OmuouacHe 3apaxkeHas BlJI-ingexmiero ta Th. ITo-
U pi3Hy eTionorito (TyOepKybo3 — OakTepiaibHa iH-
¢exuis, BIJI — BipycHa) Ta MexaHi3Mu nepenaui (Tyoe-
PKYJIb03 B OCHOBHOMY T€PEIa€ThCsl aePOTSHHHUM IILJIs-
xoMm, Tomi sk BIJI — crareBuM, iH’eKIifiHMM Ta
napeHTepaibHUM), ICHYIOTh CIUIbHI MaTOreHETHYHI
(axTopw, siKi 00’ €THYIOTb 11 1Ba 3aXxBoproBaHHs. BIJI-
iH(EKIiS HEeraTWBHO BIUIMBAaE€ HAa IMYHHY BIIIIOBiIb
pH TYOEPKYIh03i, MOJU(IKYIOUN B3a€EMOJII0 B CHC-
TeMi KIIITHHHOTO IMYHITETY, MMOPYIIYIOUH Ar(epeHii-
I0BaHHSA MakpodariB Ta (opMyBaHHS CrenupiIHOT
rpaHynAmiiHHol TKaHWHH. OCHOBHOIO IMYHHOIO Mi-
HIEHH!O JuIsl X 1Hdekuii e T-xennepHa cyOnomyssiis
T-nim¢pouutis.

BIJI B nepury yepry Bpaxkae CD4+ T-kiiTuHH, 1110
MPU3BOJUTH JI0 IPUTHIYEHHS iMyHIiTeTy. MikobGakTepii
Ty6epkyap03y (M. th) BUKOpHCTOBYIOTH Tie# ocmabiie-
HUW IMYHHUH CTaH, 1 JOCHTIKEHHS MOKa3yloTb, IO
BlJI-indikoBani mronu B 30 pa3iB yacriie po3BUBalOTh
aKTHBHUH TyOepKyib03, HiX Ti, XT0 He Mae BIJI. [loc-
JJUKEHHS JIOBEJH, IO B3a€EMOJIS MDK IIMMH IaTore-
HaMU BKJIIOYAE KiJIbKa IMYHOJIOTIYHMX MEXaHi3MiB,
BKJIIOYAIOYH:

e [lopymenus perymauii nurokini: BT 3wmi-
HIOE BUPOOJIEHHS KPUTHYHHX IUTOKIHIB, MMOCIabiro-
109M IMyHHY BiJIIOBiJlb HAa TYOCPKYJIHO3.

o [lopymenns ¢ynkii T-KIiTHH: 3HIDKEHHS Ki-
abkocTi CD4+ T-KIIITHH 3HIKYE 3[aTHICTh 110 e(heKTH-
BHOT iMyHHOI Bimnosiai mpotu M. th.

e JlocuneHHs 3amaneHHSA: CYIYTHS iHQEKis
MOXe€ TIPU3BECTH 10 IOCHWJICHHS 3alajbHUX pEaKiiH,
CIPHSIOYH MOIMIKO/DKEHHIO TKaHUH Ta IPOrPECYBAHHIO
3aXBOPIOBAHHS.

Apnanranisa Miko0akrepiii TyOepkyJbo3y A0
BLJI

HenmaBui mocmiaKeHHs MMOKa3ajiy, 10 MikoOakTe-
pii TyOepKyJIb03y MOKYTh aaNTyBaTUCS IO IMYHOJIO-
riuaux 3MiH, BUKIHMKaHuX BLJI, mo mpmsBomuth 10
3MiH BipyJIEHTHOCTi Ta MAaTOT€HHOCTi. PO3yMIiHHS 1uX
3MiH MOXKe OYTH BHKOPHCTaHO IPH pO3poOIi BaKINH
Ta CTpareriii JiKyBaHHS.

Kainiuni nposiBu

[Mixg wac mocmiKeHb BUSBWIU, IO KIIHIYHI TPO-
siBU TyOepKynbo3y y BlJI-iH(ikoBaHMX Mami€HTiB MO-
XKYTb BiZpi3HsTHCS BiJ Takux y BlJI-HeratuBHuUX 0Ci0.
VY HUX NPUCYTHIH BUPa3HIIIMN aCTCHIYHUI CHHIPOM,
nocTiiHa abo IHTepMiTyI04a JIMXOMaHKa, TPUBAJIUH Ka-
[1eJTb, 3HAYHE 3HIDKCHHS MacH Tilla, IPUETHYIOThCS MTi-
apes Ta 30inpImeHHs TiMpaTHIHEX BY31iB. [IpoTe 3ara-
JIbHI TIPOSIBU BKITIOYAIOTh:

e TybOepkynp03 JIeTEHIB: Kallleib, BTpaTa Barwy,
HiYHa TITIUBICTH 1 KPOBOXapKAHHS.

o [lozanereneBuii  TyOepkynpo3: y BIJI-
iH(pIKOBaHUX MAIIE€HTIB YaCTIIlIe 3yCTPIYarOThCs M03a-
nereHeBi (OpMH, 110 BPAXKAIOTh JIM(ATHYHI BY3JIH,
IUIEBPY 1 IIEHTPAJIbHY HEPBOBY CUCTEMY.

BaxnmBo Tako BpaxoBYBaTH ypa)kKeHHsI IMyHHOT
cucTeMH Bipycy imyHoaedinuTy. Ha mouatkoBiit cramii
komn Kinbkicte CD4+T-nim¢ponutiB Oinpme 500 B 1
MM3 TIPOSIBIISIOTHCS 3/1€01TBIIOTO JIUIIIE CHMIITOMH Xa-
pakTepHi U TyOepKynb03y. Y pa3i 3HIDKSHHS 1X KiJlb-
kocTi 70 500 BHHHKAIOTh HETUIIOBI ypaskeHHA (3 ypa-
JKEHHSIM HM)KHBOYACTKOBOI JIOKai3alliei, MeHIuM Oa-
KTEpIOBUAUICHHSAM Ta YTBOPCHHSM IECTPYKIIiH), II0
OB’ s13aHi 13 OUIBLIMM NPUTHIYEHHSIM IMYHITETY. Y Te-
pMiHanbHiI# cranii, konu BUI-iHpexuis nepexonuTs y
CHIJ, a xinekicte CD4+T-nimMpouutie nepedysae B
mexax 200—-100 B 1 mm® xapakrepHi 37e01J1bIIOTO TIO-
3aJIereHeBl ocepeiKy TyOepKyIbo3y.

Koindekuis inmmmmu natoreHaMmu

VY BUI-iH()ikOBaHHX MAILi€HTIB YaCcTO CIOCTEpira-
IOTBCSL CYIYTHI 1HQEKMil, SKi MOXyTh IIe Oinblie
YCKJIIAAHATH KITiHIYHY KapTUHY, 30UTBIIYIOYH 00CAT
poboTu mudepeHIianbHOi iarHOCTH, i CXEMH JIKY-
BaHHs. IX moJinATE Ha Taki rpymy:

1. BipycHi iH(eKIii: TepIeTHYHI 3aXBOPIOBAHHS
(pocrtwuii repriec, onepizyBajbHUMN JIMIIAN), IUTOMEra-
JIOBIPYCHI 3aXBOPIOBAHHSI.

2. bakrepianbHi iH(peKuii.

3. T'puOKoOBi 3aXBOPIOBaHHS: KaH/IN/103, THEBMO-
LCTHA THEBMOHISI, KPUIITOKOKO3, TICTOILIA3MO3.

4. TlapasuTapHi 3aXBOPIOBaHHS: TOKCOILIa3MO3,
KPHIITOCIIOPHU 1103, MIKpPOCIIOPHAi03, 130CTIOPO3.

[MpuHOMIM J1arHOCTUKY 3QJTUIIAIOTHCS TAKUMH K,
stk 1 y BUJI-HeratuBHUX 0ci0, 110 B mepmry uepry 6a3y-
eTbcs Ha BusBIeHHI M.tuberculosis, mpore y BILJI-
iH(pIKOBaHUX JIOJEH € JesKi 0COOIMBOCTI, IO YTPYI-
HIOIOTh BHCTABIIEHHS JIiarHO3Y, a came:

e binbm mi3He BUIIICHHS 30yIHUKA i3 MOKpPO-
THHHSIM, 110 3aTATYE «30J0THH CTaHAaPT» JIarHOCTUKH
Tb Ha nexigbKa THXKHIB.

e [lommpenictio no3anerenesoro Th, miarnoc-
THKA SIKOTO TIOTpedye BUKOPHUCTaHHS 0ioTcii opraHiB-
MilIeHEeH.

e ATHNOBMMHM TpOsiBAMHU:  peHTreHorpadis
OI'K, sika HeoOXimHa Uil TEPBHHHOI OLIHKK MOJXKE
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Oyru meHu indopmariBHOIO, amke BIJI Moxe macky-
BaTH THIIOBI CHMIITOMH TyO€pPKYJIb0O3Y, 10 TPU3BOAUTH
IO 3aTPUMOK B JTIarHOCTHIII.

e AmHamni3u Ha BUBUIbHEHHS TaMMa-iHTep(hepoHy
(IRAS): mi TecTd MOXYTh OYTH MEHIN HATiHUMH y
0ci0 3 0cIabIeHIM IMYHITETOM, IO YCKJIAIHIOE IIPOBe-
JICHHS CKPUHIHTY

Pexomennanii moao ckpuHiHry

BOO3 pekoMeHIye CHCTEMAaTUUHUM CKPHUHIHT Ha
TyOepKyJIb03 JUIs BCIX JItoieH, siKi xuByTh 3 BIJI, He3a-
JEeXKHO BiA cuMNTOMIiB. PerynspHuil CKkpuHIiHT 1
CBO€YACHE JIIKYBaHHS JIATGHTHOI TyOepKyJIbO3HOI 1H-
texii (JITI) MOXyTh 3HAUYHO 3HU3UTH PU3UK MPOTpe-
CYBaHHS B aKTHBHY (popMy TyOepKyIb03y, a TAKOXX BH-
KOPHCTOBYBAHHS MOJIEKYJISIPHUX TECTIiB - II€ TECTH Ha
amruridikarito mykieinoBux kucior (NAAT), ski ma-
IOTh IIBHIKI Pe3yJIbTaTH, IO Ma€ BHpIIaNbHE 3HA-
YEHHS ISl CBOEYACHOI {IarHOCTHKH.

JlikyBaHHs
JlikyBanus BlJI-acouilioBaHoro TyOepKyib03y 3a3BH-
Yaif MPOBOIUTHCS BIMOBITHO IO CTAHIAPTHHUX MPOTO-
KOJIIB JIIKYBaHHsI TyOCpKYJIb03Y, ajie CJIiJl BpDaXOBYBaTH
0COOIMBOCTI:

e Bsaemogist 3 HApKOTHKaMu (Uepe3 BENUKy Ki-
JBKICTh BUIIAJKIB HAPKO3aJIEKHHUX OCi0 i3 TO3UTHBHAM
BlJI-crarycom)

e HecyMicHICTP aHTHPETPOBIPYCHOI Teparii
(APT) 3 mpoTHTyOepKyIbO3HUMH IpernapaTamMu, IIO0
BHMArae peTeibHO MiMiOpaHOi CXeMH JIKyBaHHS, 3Ba-
HKAI0UU Ha 0COOIMBOCTI KOXKHOT JIIOIUHH.

e [IpuxwibHIiCTB: cTpareril MiABHIIEHHS NpU-
XHUJIBHOCTI MalOTh BUpIIIAIbHE 3HAYCHHSI, OCKITbKH He-
MOBHE JIIKYBaHHS MOKE MPHU3BECTHU 0 CTIHKOCTI JI0 JIi-
KiB.

OnrumanbHi TepMminn nouatky APT y manieHTis 3
TyOepKyIIb030M Bee Iie 00roBoprooThCs. [IpoTe miro-
YUX PEKOMEHIAIlSIX peKOMeHIyeThecs mounHaT APT
MPOTATOM IEPIINX 8 THXKHIB JIIKyBaHHS TYOEpKYyIIb03Yy,
0COOJIMBO Y MAIIE€HTIB 3 BUPAXKEHOIO IMyHOCYIIPECIETO.

[pemaparumu niepmioi nmiHii APT € : perpoBip
(200mMr 6 p/m), 3edikc (150mr 2 p/m), BipamyH (o 120
Mr/mM2 npotsirom 14 nuiB, motiM o 200 Mr/m2 nBivi Ha
106y), Bipacent (1250mr 2 p/n). Ix moeanyrots i3 npe-
MapaTuMH, 10 PEKOMEHI0BaHI CTaHJAPTHUMH IPOTO-
KoJyiamu JiikyBaHHs Th Ta Tepariiero BTOpHHHHX 3aXBO-
pIOBaHb, SKi 4acTo NpuenHyoThCs y BlJI-iH(ikoBaHmX
JrOoJIel. Asle BapTO 3ayBaKUTH, IO CYISTYM 13 pe3yiib-
TaTIB TOCIIJKCHB, Y TIPOLIEC] JIIKYBAHHS 3’ SIBJISIOTHCS
JIesIKi TPYTHOIII, a caMe:

e Jlikapcbka cTiMKiCTh: MOsiBa TYOEpKYIbO3Yy 3
MHOXKMHHOIO  JliKapchbkoto  criiikictio  (MJIY-TB)
YCKJIaJTHIOE JIIKYBaHHS 1 BUMarae 3aCTOCYBaHHSI CIIelli-
aJII30BaHUX CXEM.

e [loGiuni edexTH: SK IJNIKyBaHHSI TyOepKy-
1603y, Tak i APT MoxyTs BUKIMKAaTH TI0O14HI edexTH,
SKi TOTPEeOYIOTh PETETHHOTO MOHITOPUHTY Ta HiATPH-
MKH.

[Ipore, pe3yapTaTH MOKa3yOTh, IO JIETIE IOTIe-
penuTu XBopoOy, Hix i1 JiKyBaTH. Y JaHOMY BHIIAJIKy
NOTPiIOHO BUKOPHCTOBYBATH KOMIUICKCHUHN TiJIXiJ, 11O
MOEHYE MOCIYTH 3 O0pOTHOM 3 TYOEpKyJbO30M Ta
BlJI-indexuieto, sKuii MOXXE ITOKPAILUTH PE3yIbTaTH.
KinrouoBi crparerii npo¢ilakTHKH BKJIIOYAIOTh!

e 3abe3nedeHHst cBoeyacHoOro pocryny 1o APT
st BUT-indikoBanux 3 miaraozom Th.

e XimionpodinmakTuka, 3a pPEKOMCHIALIIMHU
BOO3, xBopux Ha BIJI i30Hia3ugom mo 0,3M oxHapa-
30B0 Ha 100y BIIPOAOBXK 12 MicHIiB.

e PerymsapHuil CKpHHIHT JIOneH i3 rpynu pu-
3HKY.

e I'pomajceki 3ax01M, CIIpPSIMOBaHI Ha OCBITY,
3MEHIIECHHS CTUrMaru3auii Ta 3a0e3ne4yeHHs JOCTyILy
JI0 METUYHUX TOCITYT, He0OX1/1Hi 715l e)eKTUBHOI TIPO-
¢inaktuku BlJI-acorifioBaHOTO TYOSPKYIHO3Y.

BucnoBok. TybOepkyinbo3, acouiiioBannii 3 BIJI, €
CKJIaJHOIO 1 OaraTorpaHHoOI0 MPoOIEeMOT0, IO BUMArae
KOMIUIEKCHOTO 1 CKOOPIMHOBAHOTO pearyBaHHs. Jlocs-
THEHHS B PO3YMiHHI IMYHOJIOTIYHMX B3a€MOMIA Mix
BIJI i mikoOakTepisiMu TyOepKyIb03y, TIOPS] 3 TOJIII-
LIEHHSIM CTpaTeriil JiarHOCTUKY Ta JIKYBaHHS, MalOTh
BHpIIIANbHE 3HAYCHHS U TIOM'SKIICHHS HACIIAKIB
miel moasikHoi emigemii. ITocTiiini JOCTIHKEHHS, TTOTi-
THYHI 3yCUIUIS Ta 3aJIy4SHHS TPOMaJICHKOCTI HEOOX1/1H1
JUIsL TIOKpallleHHs1 NPOQIIaKTHKH, JIIKyBaHHS Ta J0-
ISy 3a JIIOJBMH, sIKI ocTpakaany sik Bix BIJIL, Tak i
BiJl TYOEPKYIbO3Y.
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ANALYSIS OF ADVERSE REACTIONS AFTER ADMINISTRATION OF THE MRNA VACCINE
AGAINST COVID-19 (LITERATURE REVIEW)

Anomauin

Y emammi poszensnymo npobremu saxyunayii npomu COVID-19, ocobnuso y xommexcmi mPHK-eaxyun
(Pfizer i Moderna), siki cmanu sadiciusum kpoxom y 6opomwoi 3 nandemicio SARS-CoV-2. Ipedcmaeneno dani
0ocnioxceHb Npo NooOIUHI echekmu 8aKyuHayii, BKIOUAIOYU CUCTNIEMHT, IOKATIbHI MA WLTYHKOBO-KUWKOBI peakyii, a
maxoxc piOKICHI YCKAAOHeHHs, maki aK mpomboyumonenis ma miokapoum. OCHOBHY yeacy npuoiieHo Me-
XaHizmMam po3eumky YCKAAOHeHb i poi Mediamopie 3anaieHHs.

The article examines the challenges of vaccination against COVID-19, especially in the context of mRNA
vaccines (Pfizer and Moderna), which have become an important step in the fight against the SARS-CoV-2 pan-
demic. Research data on adverse effects of vaccination are presented, including systemic, local, and gastrointes-
tinal reactions, as well as rare complications such as thrombocytopenia and myocarditis. The main attention is

paid to the mechanisms of the development of complications and the role of inflammatory mediators.

Knrouosi cnosa: COVID-19, mPHK-sakyuna, nobiuni epexmu, cucmemui seuuya, 10KaIbHi pearkyil, uLiyH-
KOBO-KUUIKOBI KPOGOMeHL, mpoMOOYUMONneHisL, MioKapoum, Mexanizmu po3eumky YCKIaOHeHb, Mediamopu 3ana-

JIEHHAL.

Key words: COVID-19, mRNA vaccine, side effects, systemic phenomena, local reactions, gastrointestinal
bleeding, thrombocytopenia, myocarditis, mechanisms of complications, inflammatory mediators.

[pobmema COVID-19 3anumiaeTscs OAHIEID 3
HAMOUTBIITNX BUKIIUKIB JJIs Cy9aCHOT MEIUIITHHA Ta CyC-
nineeTBa. Bipyc SARS-CoV-2, sikuii cipuduHse 1o
XBOPOOY, MOIIMPHUBCS MO BCHOMY CBITY, BUKIHKABIIN
rIo0aNibHy MaHAEMil0 3 MUIbHOHAMH JKEPTB 1 KOJIO-
CaJIbHUMH HACIIIKaMH JIJIsl CHCTEM OXOpPOHH 3JI0POB's,
€KOHOMIKH Ta COLIaJIbHOIO JKUTTA.

I ToMy cTBOpeHHS €(QEKTHBHHMX BaKLIHH CTaJO
KPUTHYHUM KpPOKOM y 0opoTh0i 3 Bipycom. MPHK-
BaKIWHH, PO3pO0JICHI 3a TEXHOJIOTIE0 mepenadi iHhop-
Mamiiaol PHK, mamu MOXIHMBICTE IIBHAKO Ta HaAilHO
CTHMYJIIOBATH IMYHHY BiJIIIOBi/ib, 3a0€3I1€4yI0ud BH-
COKYy €(EeKTHUBHICTh y 3armo0iranHi 3aXBOPIOBAaHHIO Ta
fioro BaxkkuM opmam. IpoTe, gk i Oyap-sIKIi HOBUIT
npenapat, MPHK-Bakiman moTpebyroTh peTenpHOro
JIOCIIJKEHHS IOOIYHUX e(eKTiB, IKi BHHUKAIOTh Y pe-
3y/bTaTi MaCOBOTO IX 3aCTOCYBaHHS.

VY wmiff ctaTTi MH PO3MISHEMO KiTbKa BHUITAIKIB
HeOaKaHUX SABUIL ITiCJIS BBEACHHS BakUWUHHU. Bix jer-
KUX peakwii: 0inb y Micui iH’ekuii abo KopoTkoyacHa

JUXOMAaHKa, 110 1 O1TBII CepiO3HUX YCKIIaIHEHb, BKITFO-
YarOYd MIOKapAHT Ta TPOMOOIIUTONICHISA, SKi BUKIINKA-
I0Th 3aHETTOKOEHHSI Y MIEBHUX TPYIT HACEICHHS.

Jlerki peakuii

3i 30inblIeHHAM MacmTadiB BakiuHAL{ 3pic i
PpiBeHB OBiTOMIIEHB PO MOOiYHI peakuii. Bonu € Hop-
MaJbHUMH Ta CBig4aTh IPO AKTHUBAII0 IMYHHOI CH-
CTEMH Yy BIJINOBiZb Ha BBEJCHHS BaKIMHHU. 3a3BUYail
BOHM TPHUBAIOTh KiJbKa JHIB 1 HE NOTPeOyIOTh
crieniagbHOro JikyBaHHs. Lli cHMNTOMHU € THITOBUMH
JUIsl 6araThOX BaKIMH i, IK MPABUIIO, IIBUIKO MUHAIOTh
CaMOCTIiiHO. J{JIsl peTeNbHOr0 aHami3y MO0 PeakIliit
micisg BakiuHamii, B IMOHIT mpoBeny onmuTyBaHHS ce-
pen MeIWYHWX TpPAIiBHUKIB, BKJIIOYAIOYU JIKapiB,
MeZcecTep, IHIMWHA MEAWYHWHA TepcoHall, a TaKOX
BHKJIQ/IaviB, CIIBPOOITHHUKIB 1 CTYAEHTIB MEAMYHOTO
VHIBEPCHUTETY, 110 PAIIOOTH B OJHIM MEAUIHIN TIKOJT
Ta JIKapHi, sIKa 10 Hel HAJeKUTh.

3arasnom Oyno orpumano 1756 Bignosineit. [licis
BHKITIOYCHHS YYACHHKIB, SKi HE HAJJAJIN 3TOJTH, @ TAKOK
CYNEPEWINBUX 3BITIB MpPO cTaTyc BakiuHamii, 1711
BIJINIOBIJICH BU3HAJIN NPUAATHUMH JUTS aHamizy. Cepen
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pecnionzentiB 18 (1,1%) HikoIM HE OTPUMYBaNU Bak-
muay MPHK, 1687 (98,5%) Oynm BakunHOBaHI HpH-
HaMHI 0/IWH pa3, i 1656 (96,8%) oTpumainu ABi 103M.
[1]

HaiimommpeHrimmoro micueBolo peakiiero OyB 01
y MicIi BBeACHHS BaKUWHHU (IMicis Tepmoi 03U -
82,5%; micnst apyroi no3u - 77,5%). Takox croctepi-
rajoch NMOYEpPBOHIHHS, CBEpOiXk Ta HAOPSK Micis mep-
moi j03u BakiuHUA. OMHAK MiciAsS BBEICHHS IPYroi
J103u el 3B's130K 3HUKaB. [1] MicieBi mo0iuHi peakiii
HaiyacTille BUHUKaIUM MK 12 Ta 24 roguHaMu micis
BaKIMHAIIIT.

Xoua yacToTa MiCIIeBUX HeOaKaHUX PEaKIIiid 3HN-
smnacs 3 83,9% mo 79,3% micist ApyToi 1031, KiINbKiCTh
CHCTEMHHUX MO00IUYHMX peakmii 3pocma 3 30,0% mo
72,2%. HalnommpeHIMIMHA CHUCTEMHUMHU PEaKIisMU
Oynu BTOMa, TiABHIICHHS TEMIIEPATypH Ta TOJOBHUH
6inb. [2] CepenHst MaKCHMalbHA TEMIIEPATYPA, TIPO AKY
MOBITOMJISUTH PECIIOHICHTH, cTaHoBMIa 37,7 °C micns
nepioi 1o3u ta 38,2 °C micns apyroi 103u.

[To6iuHi peakiiii, 1110 BUHUKAJIH 1032 MicLIeM 1H'e-
KIIii, 3'IBJISUTUCS BXKE Yepe3 FOJMHY MiCisl BaKIIMHAIIIT 1
HalvacTime crocrepiranucs depe3 12-24 roauHu Imi-
cIisl BBe/IeHHs. [2] A mianris cTablIbHO acomitoBanacs
3 apTPaNTIi€r0 Ta BXOJUIIA A0 TPYITH CHCTEMHIX PeaKIii
SIK TIICIIS TIEPIIOT, TaK 1 MICII IPyTol JO3H BaKIMHU. 3a-
rajoM, Ha OCHOBI aHaNi3y BCiX BiONOBinel, HeOaxkaHi
SIBUIIA TICIS BaKIWHAIII MOYKHA TIOAUTUTH Ha TPH OC-
HOBHI TPYITH: CUCTEMHI, JJOKaJbHI Ta IUTYHKOBO-KHUIII-
KOBI.

CuctemHI sIBUILA: HAalyacTille BiMidaad BTOMY
(888 ocib), romoBuuii 0ib (557), muxomanky (808),
M's130BHiIA 0116 (Mianrio) (178), 03100 (331) ta 6116 y
cyriobax (aprpanriio) (276). JlokanbHi peakiiii: 1e Ha-
Opsik y micui ykouy (1283), nouepsoninns (190), cee-
pOix (81) Ta Gimp y Micmi ykomy (381). llryHkoBo-
KHIIIKOBI PO3JIaH: CEO/IN HAJIeKaTh OiIb y )KUBOTI (44),
HynoTta/0moBaHHs (65) Ta miapes (51). [1]

TpoMOouuTONEHIs

[licns BBeNeHHS BaKIWHU MOXXYTh BHHUKATH i
piakicHi moOivHI epeKTH, a caMe BaKIIMHO-IHAYKOBaHA
iIMyHHa TPOMOOLIUTOTICHISI.

BaxJIMBUM MUTaHHSM € Te, K BUHHKAE TPOMOO-
IUTOIICHIS TiCAs BakmuHalli. Bygo omucaHo Mox-
JIMBICTH 1HAYKOBAHOT aKTUBaIllii TPOMOOLIUTIB Ta TPOM-
OoLMTOMNEeHI{, CHHTE30BaHUM CIAHKOBAM TMPOTETHOM.
[4] 3rizmHO 3 1i€r0 Teopi€lo, HOBUH CHHTE30BAaHUM Mapa-
MPOTETH /i€ Ha 3aMalbHi KIITHHU i TPOMOOIIUTH, THM
CaMHM TIOIIKOJDKYFOUH CHAOTENIaNbHI KIIITHHH Y Jie-
SIKHX BaKIIMHOBaHUX 0¢i0. OCKIIEKH TPOMOOIMTOIICHS
Oysia BUsIBJIEHA y Jy)e OOMEXEHOI KiJTbKOCTI JIIOJIEH,
JiesiKi HelleHTH(IKOBaH1 CTaHH MOXKYTh OyTH 3aITydeHi.
[3]

IcHyIOTH HEOTHO3HAYHI PEe3yaBTATH MO0 301b-
IIEHHS TOMIMPEHOCTI TpomOomuToneHii. ABTOPH
crarti “TpomOonnTOoneHist micias BaKIMHALII TPOTH
SARS-CoV-2 Bix pfizer Ta moderna” [3], noBizomMuiu
PO IBAAISITh BUMAJIKIB TPOMOOITUTOIICHIT ITiCTs BBE-
neras MPHK-Bakuwau. | nifinm BHCHOBKY, IO HABITh
SIKIIO IIi BUMAIKU OYJIM MPUYMHHO IIOB's3aHI 3 IOIe-
PEIHBOIO BaKIMHAIIEIO, OIIIHOYHA YaCTOTa CTAHOBUTH
omu3pko 1 Ha 1000 000 BakimHOBaHUX OCiO.

YpaxkeHHs Miokapaa

ABtopu crarti “YactoTa ypakeHHS Miokapja
micis BakmuHALil npotu COVID-19 MPHK” mosimom-
JISIFOTH TIPO BUIIAJKK BaKIMTHOACOLIHOBAHOTO MOMIKO/-
JKEHHSI MiOKapla y IMpamiBHUKIB JiKapeHb, SKi OTPH-
MyBanu BakumHy mRNA-1273 i mepeOyBanu min ak-
TUBHUM HarIaaoM 3 BUKOPHUCTAHHIM
BHCOKOYYTJIMBOTO BHMIPIOBaHHS CEpLEBOrO TPO-
noHiny T (hs-cTnT). [5]

Kpim ToOro0, 3 METOIO0 JOCIIHKEHHS TOTEHIIHHOTO
MeXaHi3My TOIIKO/DKEHHS MioKapia y PpeLHITEHTIB
BakIMHHU, a 1e 777 oci0b, BUMIpIOBaIM PiBHI aHTUTLI
MIPOTH TSKKOTO TOCTPOTO PECIiPaTOPHOTO CHHIPOMY
kopoHasipycy 2 (SARS-CoV-2) Ta memiaropis 3arma-
neHHd. BakHOacomiifoBaHe TOMIKOKEHHS MioKapaa
BH3HAYAJIOCSA K TOCTPE NWHAMIYHE ITiIBUINEHHS PiBHSI
hs-cTnT (8,9 Hr/n mia xinok Ta 15,5 HI/A ig Yo-
JIOBIKiB) Ha 3-i NeHb, O3 BKa3iBKU HA aJbTCPHATUBHY
MIPUYKHY, HE3aJIe)KHO BiJl CAMIITOMIB a00 BiJXWJICHb HA
eJICKTPOKapIiorpaMi 9u Kapiorpami, i crocrepiranocs
y 22 3777 (2. 8%) peuMIticHTIB BAKLIMHH; BiH OYB Jier-
KUM 1 OE3CHMIITOMHUM Y BCiX Bumaakax.[6] He Oymno
BUSBJICHO JKOJHUX BIJIMIHHOCTEH Yy CEpOJIOTIYHHX
O3Hakax momnepeanboro iHdikyBanus SARS-CoV-2
MDX PElHIiEHTaMH 3 BaKIIHHOACOLIHOBAaHUM YpaXkKeH-
HSM MioKkappa Ta 6e3 Hporo. PiBHi iHnTepdepony (IFN)-
Al Ta  rpaHynTOIMTApHO-MaKpO(aragbHOIO KO-
nmoHiectumymotogoro  akropa (GM-CSF) Oymm
3HAYHO HIKYMMH B YYaCHHUKIB 3 BaKIIMHOACOILIHOBa-
HUM TOIIKOKCHHAM MiOKap/a.

MexaHi3M1 BUHUKHEHHS YCKJIaJHEHb 3 00Ky Mio-
Kap/a Miciis BaKIMHU MOXYTh OyTH piHUMH. [0 HUX
BITHOCHTBCSL MpPSME IOMIKOKCHHS KapaiOMIiOIUTIB
abo 1iMyHHa 3MiHa, W10 CHMYJIOE€ ayTOIMyHHY
BiAMOBIb. [6] JOCTiTHUKN MPHUITYCKAIOTh, 1110 HU3bKI
koHneHrpanii mexiatopiB IFN-A1 Ta GM-CSF noren-
LiIfTHO MOXYTh CHPUSTH MOPYIICHHIO 3aMalbHOI peak-
ii, M0 IPU3BOAUTH A0 MOIIKOHKEHHS Miokapaa. [5]
OpHaK, OCKUIBKH OiOMapKepu BHMIprOBalnd Ha 3-H
JICHB ITiCJIsI BaKIMHAL1, a 0a30Bi BUMIPIOBaHHS HE TO-
BIZIOMJISUTMCSI, HEMO>KJIMBO 3 YIIEBHEHICTIO BU3HAUUTH,
1o crioctepexxyBaHi Hu3bki piBai [IFN-A1 Ta GM-CSF
CIPHSAIOTH a00 € HACHIJKOM IMOB’SI3aHOTO 3 BAKLHHOO
ypaKeHHs] MioKapJia.

Ha iH11i KJ1F090B1 TUTAHHSI 1010 TATOT€HE3y ypa-
JKEHHS MioKap/ia, OB’ 3aHOTO 3 BAKIIMHOLO, IT[e HEMae
BignoBigeil. Takum € pyHIAMEHTAIbHE MUTAHHS PO
Te, YU YpaXCHHS Miokapja ImoB’s3ane came 3 MPHK-
BaknuHamu potu SARS-CoV-2, yn nie OLIbII 3araib-
HUH 00i4HN edexr, sikuit crocyetbess MPHK-Bakumx
3arajaoMm.

BucHoBknu

Orysp niTepaTypH, SIKHH MU IPOBEIH, HAJTA€ BaXK-
IMBY iH(MOpMaIi0 A JiKapiB, SAKi TPOBOASATH
iMyHI3aIlif0, TIPH OI[HI[ CHIBBIAHOIIEHHS PHU3UKIB Ta
nepeBar MPHK-BakmunH. Bakmunamis 3amumnraetses
BAXUIMBUM I1HCTPYMEHTOM y OOpoThOi 3 maHAeMie€ro
COVID-19, amke MawoTh MOTEHIIHHY HepeBary s
MOPSTYHKY KUTTS. OfHAK IXHE 3aCTOCYBaHHS CYIPO-
BOJKYEThCS PI3HHMHU MOOIYHMMHU eeKkTaMu, sKi MO-
XKYThb BapilOBaTH 3a CBOIM CTyINEHEM TsDKKOCTi. Tomy
HEOOXITHICTh TOJAaTKOBHUX JOCIIIKEHb 100 I1aTore-
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He3y YCKJIaqHeHb micis BBeacHHs MPHK-BaknuH 3amm-
MaeTbCA aAKTYaJbHOIO. I_Ie JO3BOJINTh YAOCKOHAJIUTH
cTpaTterii O6e3meku sl cnenu(ivHUX TPYI HAIi€HTIB,
SIKI MAIOTh ITiIBUIIECHUH PU3UK PO3BUTKY YCKIIATHEHb.
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VARIANTS OF CARDIAC COMPLICATIONS OF DIPHTHERIA IN CHILDREN
(LITERATURE REVIEW)

Anomauin

Cnanaxu ougmepii xapaxmepuzyomscs 8UCOKOI0 CMEPMHICIIO, CHPUYUHEHOI0 NI3HbOIO 0IA2HOCMUKOTO, 00-
MedHCeHUM 00CMYNoM 00 GHMUMMOKCUHY MAd PO3GUMKOM CEPUOSHUX CUCMEMHUX YCKIAOHeHb. V danill pobomi po-
32/IAHYmMI PI3HI 8apianmu YCKAAOHeHb Ougmepii 3 aKyeHmom ypadxicenHs cepyeo-cyountoi cucmemu. Haiuac-
milie 1emanvhi 6UNAOKY No8'sa3ani 3 OughmepitiHuMm MioKapOumom, AKull RPpU3800UmMb 00 cepyesoi HedoCMamHo-
cmi, KapOio2eHHO20 WOKY Ma NOpyuieHb npogioHoCmi. Y 00CniodicenHi maKkoxic po3ensioaromscs Cmamucmudti
oani ma cmpamezii 6e0eHHs, CNPAMOBANI HA MIHIMI3ayiio Hebe3neuHux HACHiOKi8 01 nediampudHux nayicHmis.
Bukxopucmanns ax eimuusnanux, max i c8imosux 1imepamypHux 0xcepei Cnpusio 0emanbHOMy AHANi3y YCKIao0-
Henb oughmepii' y dimeil.

Abstract

Outbreaks of diphtheria are characterized by high mortality caused by late diagnosis, limited access to
antitoxin, and the development of serious systemic complications. This paper discusses various variants of
diphtheria complications with a focus on cardiovascular damage.The most common fatalities are associated with
diphtheria myocarditis, which leads to heart failure, cardiogenic shock, and conduction disorders. The study also
examines statistics and management strategies aimed at minimizing dangerous consequences for pediatric
patients. The use of both domestic and international literature contributed to a detailed analysis of diphtheria

complications in children.

Knrouosi cnosa: Kopunebaxmepis ougpmepii, namozenes 0ii moxkcuny, ougpmepis, kapoiomionamii, ougpme-

PpitiHutl Miokapoum, nosHa 6.10Kada cepysl.

Keywords: Corynebacterium diphtheriae; pathogenesis of toxin action, diphtheria, cardiomyopathy, diphthe-

ria myocarditis, complete heart block.

Hudrepist € ogHUM 13 pecmipaTOpPHUX 3aXBOPIO-
BaHb JIUTSIYOTO BiKY, O CIPUYHHSAETHCS TPAMIIO3HTH-
BHOIO a¢pOOHOIO IMaJTHYKOIOA10HOI0 KOPHHEOAKTEPIErO
mudTepii (Corynebacteriumdiphtheriae)[1]. Lie ne6es-
MeYHa XBOpo0a, Ska MOXKE CIPUYAHUTH YCKIIaTHEHHS,
AKIIO ii He PO3Mi3HATH Ha paHHii cTajii Ta He JIIKyBaTH
HaJIe)KHUM 4UHOM. He3Bakaroun Ha HasBHICTH edek-
THBHOI BaKIMHAIlii, MMOBIJJOMJIEHHS MPO BUIMAIKU 3a-
XBOPIOBaHHS IPOIOBKYIOTh HAIXOAUTH 3 0arathox 4a-
CTUH CBITY, 0COOJIMBO 3 KpaiH, IO PO3BUBAIOTHCA[2].
HaitgacTime 3axBOprOBaHHS CIIOCTEPIraeTbes y AiTeH
BikoM 10 15 pokiB. UnCIeHHI AOCTIKEHHS BKa3ylOTh
Ha Te, 0 TPYIH HACEJICHHS 3 OCIA0JICHIM IMYHITETOM
Ta HEBAKI[MHOBAHI 0COOU € OLIIBII CIPUIAHATIMBUMU JI0
3axBOproBaHHA[3].

Merta goctiaaeHHs - y3arajJbHEHHS JaHUX 3 Ji-
TepaTypHHX JDKEpeI Ipo repedir xudrepii Ta ycknaa-
HEHHS Yy JiTell 3 METOI0 NOAAIBIIOr0 CBOEYACHOTO BH-
SIBJICHHSI 3aXBOPIOBAHHS, MOHITOPUHTY Ta €(EeKTHB-
HOTO JTIKYBaHHS 3 MIHIMI3aI[i€F0 PU3HKIB IS JUTTIOTO
OpTraHi3My.

Martepianu Ta MeToau. Oyny BUKOPUCTaHI SIK Bi-
TYU3HSHI, TaK 1 3aKOPJIOHHI JKepena Il Kpamioro J10-
clipkeHHS Tiepebiry audrepii y aiTed, BapiaHTiB
YCKJIaIHEHb, KICHOT JIarHOCTHKHU Ta €()EKTUBHOTO JIi-
kyBaHHs. OcoOuBa yBara Oya npuaijieHa KIFOYOBUM
TEpMiHaM i HOHATTAM, TaKUM SIK TPOLEC YCKIIATHEHB,
CTaTHCTHKA 3aXBOPIOBAHOCTI Ta JIETAIBLHOCTI.

VYTBOpEHHSI TOKCHHY B IIceBlloMeMOpaHi 3 noxa-
JIBIIO0 a0COPOIIE0 B KPOBOOOIT € TOJOBHOK MPHUYH-
HOIO CHCTEMHHUX YCKJIaJHEHb. TOKCHH Ma€ CXWIIBHICTh
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JI0 3B'SI3yBaHHs 3 MiOKap/IoM, HUpKaMH Ta niepuepud-
HUMU HEPBAaMHU, Ji¢ HOr0 IIUTOTOKCHUYHA JIisl Orocepe-
KOBY€ThCSI NPHUTHIUYCHHSIM CHHTE3y Oinka[4].Bin Bu-
KJIMKa€ 3aMajieHHs Ta PyHHYBaHHS By3J0BOI Ta cIiemia-
Jm30BaHOI  TPOBIMHOI  TKAHMHW, THM  CaMUM
CHPUYMHSIOYH TIATAIHY KapAioMmiomaTiio 31 3HU-
JKEHOIO (ppaKIfiero BUKUIY, KapAiOTeHHUH IIOK Ta P
MOPYIICHb MPOBIAHOCTI[S-6]. [laToreHe3 ckiagaeThes
3 )KMPOBHUX 1 TaJiHOBUX 3MiH y CEpLIEBOMY M'si3i, iHOJ1
TMOB'SI3aHKUX 3 HEKPO30M 200 TOKCHYHHUM MIOJi30M M'si-
30BUX BOJIOKOH. Tako BHHHMKAalOTh IHTEPCTHUIiaibHI
3MiHH, 110 CKJIAIAIOTHCS 3 HAOPSIKY Ta iH(LIbTparii -
MbounuTamMu, HEUTPOPUIFHUMH Ta €03MHOQITEHUMHI
JIEHKOITUTaMH, MOHOITUTAMHU i (hibpobiac-
tamu[ 10].Came ypaskeHHS CepIieBO-CyJUHHOIT CHCTEMHU
€ OCHOBHOIO IIPHYMHOIO CMEPTHOCTI, SIKa KOJTHBAETHCS
Bix 50% mo 75%][7]. Ockimbku HeHTpaizallis aHaTOK-
CHHOM e()eKTHBHA JIMIIE TOJi, KON TOKCHH 3ajIHIIa-
€TBCSl HE3B'SI3aHUM y KPOBOOOIry, pillleHHs NpO BBe-
JICHHSl aHAaTOKCHHY HE MOBHMHHO BiJKJIAJaTHCSA 1 Mae
IPYHTYBaTHCSl HAa €MIIPUYHHUX NaHUX KIIHIYHOI Kap-
THUHH TalieHTa. AHTHOI0THKOTEPAITis MEHIIMIIHOM Ta
EpUTPOMIIIMHOM 3HHMIILYe OakTepil Ta 3amobirae noaa-
JBLUIOMY BHPOOJECHHIO TOKCHHY[8].YIIKOMKEHHS ce-
pus npu nudrepii XapaKTepU3YeThCsl TSHKKHM TIOpY-
IICHHSM CEePIEBOi CKOPOTIUBOCTI, SIKE MOXKe OyTH 000-
POTHHM 32 YMOBH YCIIITHOTO JTiKyBaHHA. MiokapauT
BUHHKaE mpuoam3Ho y 10-25% mamieHTiB 3 nudrepieto
opraHiB nuxaHHA [9] i, SIK HaBEIEHO BHUINE, € IPUYIH-
HOIO BHCOKOI CMEPTHOCTI. Y pasKeHHs cepls y TallieH-
TiB Moxke Oyt O6e3cumnromMHuM (3mMinu Ha EKI') abo
CUMIITOMAaTUYHUM (O3HAKU CEPIIEBOT HEAOCTATHOCTI).

TlocTpuii MiOKapAWUT € MOIUPEHHM YCKIIaIHEH-
HiM qudepii i, 3a IesIKUMU TaHUMU, 3yCTPIYaeThCs Bif
10 10 25% Bunaakis i € npuanHOO Big 50 10 60% cme-
preit Bin miei xBopoOwu[11].Bumaaku moBHOI Oiokann
cepus (BBC), 3aXxBOprOBaHHS CHHYCOBOTO BY3J1a 3 PHT-
MOM «junctional escape», O1okagm HiXKOK Imy4ka ['ica
(RBBB, LBBB) Ta 610kagy mepuoro CTymneHs Oyiau
kinacu(ikoBaHI SK aHOMAaNii MPOBITHOI CHUCTEMH Ha
EKT, sxi peecTpyBanmcs Ta KIACHU(IKyBaIHcS B 9O-
TUPHU KaTeropii Ha OCHOBI OTpUMaHMX AaHuX. J[pyra
KaTeropis OXOIUIIOBajia MOPYIIEHHS PUTMY, Taki sK
nuTyHoukoBa Taxikapais (ILUT), cunycoBa aputmis, Ta-
xikapais 1 Opamukapmis. Tpers rpyma Oyia 3ocepe-
JDKeHa Ha 3MiHaX imeMmii, 30KpeMa, Ha miIioMmi 1 1ernpe-
cii ST. OcranHst KaTeropis BKJIIOYaja HOPMaJbHI pe-
3yIbTaTH, & TAKOXX BHIAJKW 3 MOPYIICHHSIMH PUTMY
0e3 wuitkoi kimacupikamii[12-13].Ha EKI y mocmi-
JoKeHHi cepen; 60 MaIieHTiB 3 AiarHO30M AU TEPis CIo-
cTepiraii: CHHYCOBy Taxikapnito (68,3%), iHBepcito
3yous T (20%), nenpeciro cermenta ST (13,3%), 6110-
Kagy mpaBoi HDXKH mydka ['ica (5%), MHOXWHHI TTe-
pencepai exromnii (3,3%). JleranbHicTh cTaHoBHIIA 25%
(15 mamienTiB). Bucoki piBai KOK-MB, miorno6iny ta
CEpIIeBOT0 TPOTIOHIHY OyJIH TIOB'SI3aHi 3 CEPIIEBOIO CMe-
pTHIiCTIO. Y mocmimkeHHi ceprieBuii TpornoHiH T MaB
HavBunly uyTmmBicTs (80%), a KOK-MB - naiiBumry
cnenudignicTs (95,56%)[14].

[ToBHa 610Kaza cepiis € pinKicHUM, ane yacTo da-
TaJIbHAM yCKJIaJHEHHSM I TepiitHoro Miokapaury. Y
OJTHOMY i3 KJIIHIYHMX BHIAKIB MMOBIIOMIISETHCS PO
IIICTHOX AITeH 3 MTUPTEPiHUM MIOKapIUTOM, Y SIKHX

BHHUKJIA MMOBHA OJIOKaja CepIls - TPOE MAIIEHTIB BH-
x| 15]. TpuHanuate aitedt mamu audrepiiiny kap-
JioMiomaTiio mpu rocmitanizanmii, a y 19 BoHa po3BuHy-
nacst srofoM. JIBaraniate giteit (8%) momepmm. [Toex-
HaHHA TICeBIOMeMOpaHO3HOro Oamxy Oimpme 2 i
«Omgavoi mui» mepeadadanio po3BUTOK AuBTepiiHHOL
Kapaiomionartii 3 HO3UTUBHUM IPOTHOCTHYHUM 3Ha-
4yeHHAM 83% 1 HEraTMBHUM IMPOTHOCTUYHUM 3HAYCH-
HM 93%. [IpoBeaeHHs 24-TOAUHHOI €ICKTPOKAPIIiOr-
padii mpu rocmiTamizamii MOKPANIUIO MOXIHUBICTH
MIPOTHO3yBaHHs AUGTEpiHOI KapaioMionaTii Ha 57%.
JletanbpHUI HACTIOK HAWKpAIIE IPOTHO3YBABCS TIOE]I-
HaHHSIM MiOKapIuTy MPH TOCIiTali3alii Ta ICeBIoMe-
MOpaHO3HOTO 6any >2. 3 BUMIPSIHUX PiBHIB CEPIIEBUX
(depMeHTIB HaHKpamIuM MPETUKTOPOM OYB ITiJBHIIE-
HUIl piBeHb acmapraTamiHoTpaHcdepasn. HasBHicTh
TporoHiHy T 103BOMMIIa BUSBUTH TOJATKOBHX TITEH i3
CYOKITIHIYHIM ypaxkeHHsIM cepis[16](cepueBi Tpormo-
HIHM € BHCOKOCTICHH(DIYHUMH MapKepaMH MOIIKO-
JDKeHHs1 Miokapaa)[17].

BucHoBok. YckianHeHHs 3 00Ky ceplieBO-CyAHH-
HOT CHCTEMH BBaXKAIOThCSI OCOOJIMBO BXKKUMH 1 MAIOTh
HaWBHUIIKI pIBEHb CMEPTHOCTI CEPEel IHIINX MOMKITUBHX
yCKIIaJHeHb. PU3MK 4acTOTH 3pocTae 4epe3 HU3bKUI
PiBEHBb OXOIICHHS LICTUICHHAMH Ta HEJOCTAaTHIO MOiH-
(hopMOBaHICTh OaTHKIB MPO BAXKIUBICTH CIICIUPITHOT
Mo UTaKTUKA TS JiTeH 3TiAHO 3 KaJeHaaps [MICTUICHb.
ToMy HeoOXiTHOMOUTMPIOBATH iHGOPMAIIIFO ITPO Ba-
JIMBICTh BaKIMHAL]. BUTagku 10BOASATS, 10 YaCTKOBA
iMyHI3allisl HE 3aXWIIae BiJ BaXKUX (OPM 3aXBOPIO-
BaHHJ, 1 MIIKPECITIOIOTh BaXKIIMBICTh PEBaKIMHALIT A1
HiITPUMaHHS 3aXMCHUX TUTPIB aHTUTOKCHHY B CHPO-
BaTIi KpoBi. [lamieHTy, MO MIAAI0THECS PU3HMKY ypa-
JKeHHsI MiOKapJa TOBHHHI OTpHMaTH HeraiiHe BBe-
JICHHSI aHTUTOKCHHY 1 aHTHOIOTHKIB, HOTJIST B YMOBax
BHCOKOKBAaJIi(hiKOBAHOT MEIUYHOI JTOTIOMOTH 1 YacTUH
MOHITOPUHT Ha MpPEeAMET MOPYIIEHb CEPLEBOi MPOBij-
HOCTI Ta apuTMil.
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OCHOBHI ITPUHIUIIN JIATHOCTHKU 1 JIIKYBAHHS HEMATOA4O3IB
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BASIC PRINCIPLES OF DIAGNOSIS AND TREATMENT OF NEMATODES

Anomauisn

B cmammi euceimaeni ocnosu OiazHocmuku ma NiKYBAHHA HEMAmooo03i6 — NapasumapHux 3axe0pi8aHby,
CHpUYUHEHUX Kpyerumu yepeamu. Bin okpecnioe memoou sussnenns ingexyii (mixpockonis, IIJIP, imyHonoziuni
mecmu), a maxkoxc nioxoou 00 IiKy8aHHs, AKI GKIIOUAIOMb AHMULETbMIHMHI npenapamu ma niompumyrouy me-
paniro. Ocobaugy ysazy npuoileHo npo@iiaKmuyi NOGMOPHUX 3APaAdiceHb ma oYiHyi eheKmusHOCmI 1iKy8aHHs 05
3MeHUleH A PU3UKI6 ma YCKAAOHEHb.

Annotation

The article covers the basics of diagnosis and treatment of nematodes - parasitic diseases caused by round-
worms. It outlines methods for detecting infections (microscopy, PCR, immunological tests) and treatment ap-
proaches that include anthelmintic drugs and supportive care. Special attention is paid to the prevention of re-
peated infections and the evaluation of the effectiveness of treatment to reduce risks and complications.

Knruesi cnosa: nemamooosu, diacHocmuxa, iH8asis, AHani3 KALY, AHMU2eIbMIHMHI npenapamu, CUMRMOMU,
IIJIP (Ilonimepasna nanyro208a peaxkyis), IMyHOLO02IYHI MemoOu, npOQPIlaKmura, niKy8aHHs;.
Key words: nematodes, diagnosis, invasion, stool analysis, anthelmintic drugs, symptoms, PCR (Polymerase

chain reaction), immunological methods, prevention, treatment.

Hemamooosu — 11e 3aXBOPIOBAaHHS, BUKJIMKaHI 1H-
(hex1tiero opraHizMy NapasuTUIHUMH KPYTIIUMH Xpoba-
KaMU (HemMaTojaMu). BoHM 0XOIIIIOI0Th 3HAYHY TPYITy
TeNBMIHTIB, AKi MOXKYTh ITAPA3UTYBaTH B OPTaHi3Mi JIf0-
JUHH, CTIIPHYUHSIIOYN TOPYIICHHS yV (QYHKIIIOHYBaHHI
pi3HUX OpraHiB i cucTeM. JJ0 OCHOBHUX IpEJCTaBHUKIB
HEMaTo/, 10 CHPUYUHSIOTH 3aXBOPIOBAHHS Y JIIO/IMHHY,
BiTHOCSTh acCKapHJ, TOCTPHUKIB, TPUXiHEN, aHKIIIOCTOM
Ta iHmux. CBO€YacHa J1iarHOCTHKA Ta MPaBUIIbHE JIIKY-
BaHHS HEMATO/I031B € BAXJIUBUMH JIJISI 3a1100IraHHs Po-
3BHUTKY CEPHO3HMX YCKJIaJHEHb Ta MOKPALIEHHS SKOCTI
JKUTTS MAIlI€HTIB.

OCHOBHi NPUHIUNY AiaTHOCTHUKH HEMAaTOo103iB

1. 30ip anamHue3y Ta KJIiHiYHi cuMOTOMHU

Hemaromo3n MaroTh pi3HOMaHITHI MPOSIBH, 3aje-
JKHO BiJl BUAY 30yqHHKA, iIHTCHCHBHOCTI 1HBa3ii Ta JIO-
KaJizanii napasura B opranizmi. Halinommpeninii cum-
NTOMH BKJIIOYAIOTh PO3JIaJ¥ IUTYHKOBO-KHIIKOBOTO
TpakTy (HynoTa, OmoBaHHSA, OUTH y KHBOTI, Xiapes),
aHeMilo, aJleprivyHi peakuii, CBepOiX y IUISHII aHAIb-
HOTO OTBOPY Ta 3arajibHy CJIa0KiCTh. Y MAIi€HTIB i3 CH-
JLHOIO 1HBA31€10 MOXKYTh CIIOCTEPIraTrcs OLIBIN BUpa-
KEHI TPOSIBY, TaKi SIK MOPYIIESHHS Xap4ayBaHHsI, BTpaTa
Bary, 3HIDKEHHS IMyHITETY.

2. JlaGopaTopHi MeTOIH XiarHOCTUKH

OcHOBHHUI MeTOox 7abopaTOpHOI IiarHOCTHUKH
HEMAaTOoI031B — JJOCIIiDKCHHS KaJly Ha SIALIS TeIbMIHTIB!

OpnHak He BCl BUAM HEMATO/| BUSBIIAIOTHCS B KaJli,
TOMY B psi/ii BUIIAJKIB MOXYTb OyTH IpHU3HAuYEHIi J0-
JIaTKOBI JOCIIIIKEHHS:

Mikpockoniunuii ananiz.

BusiBiieHHS si€llb HEMATOA y (eKalisfiX € HaWmo-
HIMPEHINIMM METOIOM JiarHOCTHKH NUTYHKOBO-KHIII-
KOBUX Hemartono3iB. Lleit MeTon Hemoporuii, mpocTuit
y BUKOHAHHI 1 HE BIMarae CIeriaabHOro o0agHaHHS,
o poOHUTh HOTO NMpPUAATHUM IS BHKOPHCTaHHS B
OUTBIIOCTI TIarHOCTUYHUX CUTYaIlill. Baxxmueumu ce-
paMu 3acTOCYBaHHS I[bOI'O METOAY € OIiHKA IHTEHCHB-
HOCTI iHBa3ii, OLliHKA PiBHS 3a0pyTHEHHS SUISIMH T'eTb-
MIHTIB, OIliHKa €()eKTUBHOCTI aHTHUTCIBMIHTHUX IIpe-
napariB, BU3Ha4€HHs IUIEMIHHOT LIHHOCTI TBAPHHU IPU
BiZIOOpI HA CTIMKICTH JO TeJIbMIHTIB, @ TaKOX NpPHUi-
HSTTS PillIeHb 1010 JIIKYBaHHsI Ta KOHTPOJIIO.

Le#t meTon mepenbadae 3MimryBaHHS (ekamiil 3
HaCH4YCHUM PO3YMHOM coJli abo mykpy (Hampukian,
HiTpaTy HaTpito abo caxapo3u; muroma Bara: 1,1-1,3),
o0 SIS mapasutiB (32 BHHATKOM SIEIb TPEMATOJ)
IUIABAJIM Ha TMOBEPXHI cycreHsil. AJKBOTY 1Ii€i cyc-
TIeH3ii acmipyroTh 1 MiAPaxoBYIOTH SIAI, a TX KiJIbKICTh
NIepeBOAATH y KUIBKICTh siens Ha rpaM (EPG). bynu po-
3po0JieH]l pi3HI METOIM, BKIIOYAI0UNM METOJ[ MPSIMOi
BiAIIeHTpOBOi (noTamii, Merox po3BeneHHs Croiia,
Meron MakMacrtepa i metop ¢iorarii Bickoncina, 3
AKUX HaWOITBII IIMPOKO BUKOPHUCTOBYETHCS METO]
MakMacrepa. 3a oCTaHHI IECATUITTA OyJIO0 ONMHCAHO
YUCJIeHHI MOAM(iKaIlii IIMX METO/iB, 1 OLIBIIICTh HAB-
YaJbHUX 1 JOCHIAHUIBKUX YCTaHOB BUKOPHCTOBYIOTh
BiacHI Monudikawii opuriHaJIbHUX NPOTOKOINIB. Mo-
audikanii BKIIOYAIOTh BUKOPUCTAHHS Pi3HUX (ioTa-
LifHUX pO3uMHIB (1 TMTOMOI Baru), po3BeACHHS 3pa3-
KiB 1 IpoLielypH MiAPaxyHKY, sIKi 3a0€31e4yIoTh pi3Hy
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YYTIIHMBICTH 1 MOXKYTb YCKJIQ[IHUTH HOPIBHSHHS PE3YJib-
tatiB ®EK wmix pizaumu naboparopismu. Ha gonatox
0 TIUX TpoOJeM, Taki GakTopH, sK Bapiamii OioTHd-
HOTO MOTEHITiaTy pi3HUX BUIiB HEMATOJI, BMICT BOJIX Ta
yMoBH 30epiraHHs/KOHCepBalii ¢examii, MOXYTh
BIUIMBAaTH HAa iHTEPIPETalil0 pe3ynbTaTiB TecTy. Ta-
Ko citig BpaxoByBatH, mo KES (i) ctocyeThes maTeH-
TOBaHMX, a HE JONATCHTOBAHMX IH(EKIUiH, HEe Hagae
KoaHOI iHpopManii mpo camuiB abo He3piNUX Teib-
MIHTIB, SIKI MOXYTh OyTH NPUCYTHIMH, 1 MOXeE 3ae-
JKaTH Bijl Bapiallii eKCKpelil s€lb TOPOCIUMHU Iellb-
MIHTaMH, BiKy MOIYJISILI{ FeJIbMIHTIB Ta/abo iIMyHITeTY,
CTaTi Ta BiKy Xa3siHa. Xo4a iCHYIOTh A€sKi BIAMIHHOCTI
B Mopdoorii semp MiX AEIKUMH COIiaJhbHO-EKO-
HOMIYHO Ba)KIIMBUMH HEMAaTo/JaMH, crienngidaa i1eH-
THdIKaIisg 32 JOMOMOTOI0 3BUYaifHOI MIKPOCKOTII HE €
HajiiiHOI0 (32 BWHATKOM, Hampukman, Nematodirus
spp.).

Memoo ¢nomauii: BUKOPUCTOBYETHCS ISt
MIiJBUIICHHS TOYHOCTI BUSBICHHS SE€Lb TEIIbMIHTIB Y
KaJli, 0COOJIMBO MPU HU3bKOMY PiBHI 1HBa3Ii.

Imynonoziuna diaznocmuxa:.

Jnst cnenngivHOi AiarHOCTHKY apa3uTapHUX iH-
(exii po3po0IeHO HU3KY IMYyHOJIOTTYHUX METO/IB, Y
TOMY YHCI 3aCHOBAaHMX Ha BHABICHHI IMYHHOI
BIJNOBiZ y 3apakKeHOI TBAPHUHM, a TAKOXK Ha BUSABIICHHI
AHTHUTCHIB MAPa3HTiB. 3aJIe)KHO BiJl MOJCKYIH-MIIIeH]
(arTHTEeHY 200 aHTHUTINIA) Taki METOOM MOXKHA KIa-
CUQIKYBATH K «IIPIMi» a00 «HETPAMI».

[psiMi iMYHOJIOTIYHI METOM HAJAIOTh MPSMI JO-
Ka3u iHdeKil 1 MoXyTh OyTH 3aCHOBaHI Ha BHSBJICHHI
AHTUTEHIB Mapa3uTiB, NPUCYTHIX B LUPKYJSLIi Ta/abo
eKCKpeMeHTax iHdikoBaHuX xa3siB. [lapasurapHi ekc-
TPaKTH MalOTh CKJIAaJHHH CKJIJ 1 MICTATh MOJIEKYJIH,
SIKl 1HOJII € CIUIBHUMH IS IHIIMX TapasuTiB (ToOTO €
nepexpecHo-peakTuBHUMH). CIITBPHANH aHTHTCHHUIH
CKJIaJ ONM3BKOCIIOPITHEHNUX BHIIB MapasuTiB € Ipo-
O11eMOr0, 0COOIMBO TSI HEMATO/I, 1 YaCTO MPU3BOIUTH
JI0 TIEPEXPEeCHOi PEaKTHBHOCTI B IMYHOIIOTIYHHX Te-
ctax. Kpim Toro, HassBHiCTh MaTepiatiB Xa3siHa, TOB's-
3aHMX 3 Iapa3uTOM, MOXKE YCKJIQJIHUTH OUYMIICHHS aH-
TUreHy, a 1HOJI MOXe€ BIUIMHYTH Ha cHeuuQiuHICTh
JiarHoctuaHoro ananizy. Kpim toro, cranis mapasura,
SIKUH BUKOPHUCTOBYETHCS SIK JDKEPENIO aHTUTEHY, MOXKE
BILUIMBATH Ha PE3yJIbTATH IMYHO1arHOCTUKH, OCKIIBKU
NapasuTd  3a3HAOTh 3HAYHUX  CTPYKTYpHHX 1
OioXiMIYHMX 3MiH MiJ 9ac CBOTO po3BUTKYy. Hampu-
KJaJ, AaHTUTCHHUH CKJIAJ JIMYMHKOBUX  CTalii
BiZIPI3HSIETHCS BiJl aHTUT'€HHOTO CKJIA/ly JOPOCIHX OCO-
OWH, 0 MOXE CHPUYMHHUTH Bapiamii MiarHOCTUYHOT
creudivyHOCTI Ta Yy TIIMBOCTI.

Henpsimi iMyHOJIOTiIYHI MeTOaM 3a3BHYail Oasy-
IOTHCSI Ha BHSBJICHHI aHTHIIApPa3HTApHUX aHTHUTLI abo
KIIITHHHUX IMyHHHUX peakIiiil y 3apakeHux xa3qis. J{ist
JIIarHOCTUKY HEMAToI031B Oyiu po3po0iieHi i 3acToco-
BYIOTHCSI PI3HOMAaHITHI METOJIU, TaKi SIK TecT Qikcarii
KOMIUIEMEHTY, HempsiMa iMyHO(IIIOOPECIICHIlis, He-
npsMa reMmarmotuHaniga Ta [®A, 3 axux HaifgacTime
BUKOPHCTOBYETBCS OCTaHHIM. OpHaK mapa3suTHYHI
TeJIbMIHTH MaloTh BEJIMYE3HY KUIBKICTH aHTHUIEHIB, 1
iHpopManis mpo Te, SKi caMe CTanili Ta aHTHI€HH
HACMpaBJi BIAMOBIIAIOTH 32 PO3BUTOK IMYHHOI

BIJIMIOBI[Ii, € 00MEKEHOW. BUSBICHHS aHTHUTL Y CHPO-
BaTIli KPOBI Ma€ psiji HEJOJIKIB, 30KpeMa, He TO3BOJISIE
PO3PI3HATH MOTOYHY Ta MUHYJIY iHQEKIIIo, 0 € OC-
HOBHOIO ITPOOJIEMOI0 TP OIiHII eeKTiB XimioTeparrii,
4acTo He BigoOpakae iHTEHCHBHICTH iH(EKII] Ta iHO1
Ma€ HHU3BKY CIenu(]igHICTh, 0COOIMBO B CHICMIYHIX
perioHax.

Busenennn zacmpuny aoo nencunozeny:

I"acTpuH - 11e TOPMOH, 10 BUpOOIIsEThCST G-KITITH-
HaMH{ IUTyHKa. ['acTpUH CTHMYJIIO€ TapieTaibHi Kili-
THHH /10 CEKpeLil KUCIOTH, a TAKOXK CTUMYJIIOE CEKpe-
L0 METCUHOTeHY, MOTOPUKY IIUTyHKa i KPOBOOOIr y
IIUTYHKOBUX CyIUHAX. Bylio BHCIOBIEHO MPUITYIIECHHS,
oI0 CTPOHTIMIAHI HEMATOOW MOXYTh Oe3MOCepeaHbO
ctumymoBaTd G-KIIITHHU, BUKJIAKAIOYH ITiJBUIICHE
BHPOONIeHHS racTpuHy. OIHAK, SK 0YyI0 MOKAa3aHO It
MIETICHHOTEeHY, CIeI(igHICTh IHOTO MiaXomy Oyita mo-
CTaBJICHA 11/l CYMHIB, OCKUJIBKH iHIIII TTapa3uTu abo (a-
KTOpH, TaKi sK JI€Ta, JaKTallisl Ta/ad0 ypaKeHHS CH-
4Yyra, TaKo>)X MOKYTh BIUIMBATH Ha PiBEHb TacTPUHY.
KpiMm TOrO, B €KCIepUMEHTAILHOMY KOHTEKCTI OYIo
MOKa3aHo, IO JUISl TOTO, 100 BUKJIMKATH 3HAYHE M-
BUILICHHS PIBHS FaCTPUHY B KPOBI TEJISAT, SIKi HE MalOTh
MapasuTiB, HEOOXIAHO BBOJUTH BHUCOKI iH(EKIIHHI
JI03H.

[TenicuHOTEH - 116 TPO(EPMEHT, 10 BUPOOIISETHCS
TOJIOBHUMH KJIITHHAMHM JIHa IUTyHKA. BiH mepeTBopio-
€TBCS B aKTHBHY (DOPMY TIif] TI€FO KUCIOTH, IO BHPOO-
Jsl€ThCA MapieTabHUMHU KimiTuHamu. Komw mapasntu-
YHi 3aJI03U CJIU30BOi 00OJIOHKH IUTYHKA 3HUIYIOTHCS,
BUPOOHHIITBO COJISTHOT KMCJIOTH Mapi€TalbHUMU KIITH-
HaMH 3MEHILYETHCS, IO CIPUYMHIE TiaBUILeHHs pH y
CHYY3i Ta MMPU3BOJUTH J0 MEHILOrO NIEPETBOPEHHSI Tie-
TICHHOT€HY B aKTUBHUM nerncuH. Hakonuuenuii nemncu-
HOT'€H MO’€ BHXOJUTH B KPOB MIXK HOPYLICHUMH KJIi-
TUHHUMH 3'€eqHaHHAMU. ToMy 301/IbIICHHS] KOHIIEHTpa-
[ii TENCHHOTEHY B CHPOBATII KPOBI BBAXKAETHCS
TIOB'SI3aHHUM 3 ITOIIKO/PKEHHSM CIIM30BO1 000JIOHKH IPH
PO3BUTKY JIMYMHKOBHX CTaJlilt ocmepmacii po3rissHynn
3HAYEHHS 1 3aCTOCYBaHHS METICHHOTEHY, TaCTPHHY 1 pe-
aKkmii Ha aHTUTUIA SK JIarHOCTUYHHUX ITOKa3HUKIB
ocTepTarii Ta BU3HAYWIIM PsiJi HOTEHUIHHO 0OMexyIo-
4yux (akTopiB. ABTOPH NMPUITYCTHIIH, 1110 iHIII TTapa3u-
TapHi a00 Henapa3uTapHi 3aXBOPIOBAHHS MOXKYTh OyTH
NPUYUHOIO NIOMIPHOT'O Mi/IBUIEHHST KOHIIEHTpaii re-
IICHHOT€HY B KpOBi, IO OOMEXye CHenu(idHiCTh
HOTO MiAXOMTY.

Ilonimepaszna nanyrozosa peaxyia (IIVIP):

o [lepesaru [1JIP y miarHOCTHIII HEMATOO31B:

ITJIP € BuCOKOYYTJIMBMM 1 creudiYHUM MeTO-
JIOM, IO Ja€ 3MOTY BHMSIBUTH HaBiTh HE3HAUYHY KiJb-
kicte IHK napasura y 3pasky. Lleit metox ocoOmmBo
KOPHUCHHUH 3a HM3BbKOi KOHIIEHTpAIlil MMapasuTiB B Op-
TaHi3Mi, KOJIM iHIIi MeTOAU (HaIPUKJIIaI, MIKPOCKOITis)
MOXYTb HE JaTH TOYHUX PE3yJIbTaTIB.

o [lepemaru I1JIP ams miarHOCTUKH HEMATOO-
3iB:

Bucoka wyrtimBicTe 1 cnenmgivunicts: Bussisge
Mati kinbkocTi JIHK nmapasuTa, HaBiTh SIKIIIO HEMATOIU
TIPUCYTHI B HU3bKUX KOHIEHTPALIfX.

HIBunkicts Ta edexrusHicts: I[Ipouenypa I1JIP
MOJKe OyTH 3aBeplleHa IMPOTIroM KUIBKOX TOJMH, IO
3HAYHO IPHCKOPIOE MIPOLIEC JIarHOCTUKH.
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Panns miarnoctuka: [1JIP nae 3Mory BUSBUTH iH-
(bektiro Ha paHHIX CTafisfX, IO TMOSBH CUMIITOMIB, 1110
Ba)XJIMBO JJISI CBOE€YACHOTO MOYATKY JTIKyBaHHS.

e [lpuammmm pobotu meroxy [IJIP mix gac mia-
THOCTHKH HEMATOI031B

Mertox ITJIP rpyHTy€eThes Ha amrntidikamii (30116-
mIeHHi yncna komii) nesuux ainstHOK JHK, yrikams-
HUX U HEMATOMIB. Y TMpolieci aMIutidikariii BUKOpH-
CTOBYETHCS crienudivyanii Habip mpaiimepis, SKi 3B'3y-
10Thes TUTbKY 3 JIHK KOHKpeTHOro By HEMaTo, 110
Jla€ 3MOTy TOYHO iZIeHTH(iKyBaTH 30y JHHKA.

e  OcHogHi etanu [1JIP:

3. Excrpaknis JHK: I3 mocmimkyBaHoro 3pa3ka
(Hampukmax, Kaimy, KpoBi ab0 TKaHWH) BUAUISIOTH
JHK.

4. TligroroBka peakuifiHoi cymimi: o cymimri
JIOJAIOTHCS CIICIialibHI peareHTH, BKIIOYHO 3 Ipaiime-
pamm,  ge3okcupuOoHykimeotumamu  ta  JJHK-
MOJIIMEpasoo.

5. Ammidikauis: Peakuis npoxoauTts y TepMo-
LUKJIEepl, Jie 3IIHCHIOEThCS IMKIIIYHE HarpiBaHHS Ta
OXOJIOJKEHHS, 1110 MTPU3BOIUTH IO MHOKHHHOT'O KOITi-
10BaHHs 1iIb0BOT ninsaku JIHK.

6. Amnamiz pesynprariB: OTpuUMaHi HPOIYKTH
[IJIP amani3yrotb, mob minTBepauty HasBHICTH JJHK
HEMaToJ.

e 3acrocyBanHs [1JIP s miarHOCTUKH KOHKpe-
THHUX HEMAaTOJ031B

Metox IUJIP ycmimHO BHKOPHUCTOBYETHCS IS
JIIarHOCTUKY TaKHX MOLIIMPEHUX HEMATO031B:

1. Ackapunos: IIJIP nonmomarae BusiButu JJHK
Ascaris lumbricoides y kami abo iHmMX 0i0JOrTYHHX
piauHax.

2. Tpuxinenbo3: MeTojq [Oa€ 3MOrYy BHSBHTH
JHK Trichinella spp. y TkaHHHaX, [0 OCOOIUBO BaX-
JIMBO 32 MiI03pHU Ha iHPEKIIiTo.

3. Tokcoxkapo3: ITIJIP Bussisze JJHK Toxocara
Spp., 0 KOPHUCHO IS AiarHOCTHKH OCOOJIMBO Y BUTIA-
JTKaX, KOJIM CHMIITOMATHKA CX0Xa 3 1HIIIMMH 3aXBOPIO-
BaHHSIMU.

4. Amnkinocromos: I[TJIP gae 3Mory BUSIBUTH aH-
KUIOCTOMIZIM B Kayti ab0 KpPOBI, 110 CIPOIIYE IiarHoC-
THKY Ha PaHHIX CTaIisIX 3apaXKCHHSI.

e OOmexenus merony [1JIP

Xoua IIJIP mae Oe3miu mepemar, BiH Mae i JesKi
0OMeXeHHSL:

[otpiOHe 0ONamHAHHSA Ta CIEIlialbHI HABHYKU:
Iposenenns I1JIP Bumarae HasBHOCTI CIeliaji3oBa-
HOro JlabopaTtopHoro obiagHaHHS (TepMoUHMKIEpa) i
MiATOTOBIICHOTO TIEPCOHAITY.

Baprticte: diarHocTtrka metogom [1JIP moxe OyTr
JIOPOYKYOIO MOPIBHSIHO 3 TPAAUIIITHIMU METOIaMH, Ta-
KHAMH SIK MiKPOCKOITisI.

3abpyxuenns 3pas3kiB: Kontaminamis (3abpyz-
HEHH) 3pa3KiB a00 peaKTHBIB MOXKE MPU3BECTHU 10 XH-
OHOTIO3UTHBHHUX pE3YNbTaTiB, TOMY BKpail BaXKIIMBO
JOTPUMYBATHCS CYBOPHX IPOTOKOJIIB CTEPUIBHOCTI.

BucnoBok

Mertox ITJIP st 1iarHOCTHKH HEMATOLO031B € BU-
COKOYYTJIMBUM 1 HIBUJKHM CIIOCOOOM iIeHTU]IKAIT
Mapa3uTiB, SKUW Ja€ 3MOTY HE TUIBKA TOYHO BH3HA-
9UTH BUJ 30yJHMKA, a ¥ BYACHO MOYATH JIKYBaHHS.

Leit MeTox 0cOOIMBO KOPUCHUI JUIsl 1IarHOCTHUKH Ja-
TeHTHHUX a00 HU3BKOIHTEHCUBHUX iH(EKIiH, ae Tpa-
JUIIAHI METOAM He 3aBX a1 epexTuBHi. Brenenns [1JIP
Y pYTHHHY Ja0OpaTopHy [iarHOCTHKY Ia€ 3MOTY
TIOJIIITUTH €TIiJeMi0IOTiTHUIA KOHTPOIb i 3HU3UTH O~
IIMPEHICTh HEMATO031B.

Incrpymenransui metoau (Y31, MPT, perrreno-
rpadis): IormoMararoTh BHSBHTH IapasuTiB, L0 JIO-
KaJi3yIOThCsl B M’sI3aX, OpraHax IUXaHHs abo iHIIMX
HETUIOBUX JUIS KUIIKOBUX HEMATOJ JIOKALIsX.

7. Enigemionoriune mociigKeHHs

HemaTomo3u yacrire 3ycTpiqaroThCs B perioHax 3
TEIUIMM KJIIMATOM 1 HU3BKHAM piBHEM TirieHn. Baxmu-
BHM AacIeKTOM € 30ip JaHHX PO MOXKIMBI IUIIXH
iH}piKyBaHHA, Taki SK KOHTAKTH 3 IPYHTOM, CHPUMH
MIPOXyKTaMH, HEMUTHMH OBOYaMH Ta (PyKTaMH, a Ta-
KO’ 3apa’keHO0 BOJIOIO.

OCHOBHI NIPUHUUIN JiKYBAaHHSI HEMATO103iB

1. EtioTponHa Tepanis

JlikyBaHHS HEMaTO031B HacaMIIepel MOJSArae y
3HHUIICHHI TAPA3UTIB 32 JOMTOMOI'0I0 aHTUTEIBMIHTHHX
npenapariB. Cepes HaifuacTille 3aCTOCOBYBaHHUX IIpe-
raparis:

MeOennaszon: eheKTUBHHUI TMpH JiKyBaHHI 0Oa-
raThOX BUJIIB HEMATO/031B, TAKHX K aCKapHI03, CHTE-
po0io3, Tpuxonedanbos.

Anb0eHAa307: 3aCTOCOBYEThCA MM JTKYBaHHS
IIMPOKOTO CHEKTPY HEMATO031B, BKIIIOYAIOYN BAXKKI
TKaHMHHI 1HBa3il.

[TipanTesn: 3a3Bn4ail BHKOPHUCTOBYETHCS IPH acKa-
PpHI03i Ta eHTep0o0io3i.

IBepMeKTHH: OKa3aHUH MPH JIIKYBaHHI TaKUX 3a-
XBOPIOBaHb, SIK CTPOHT'JIOI03 1 OHXOIIEPKO3.

Bubip npenapary, 1034 Ta TPUBAJIOCTI JIIKyBaHHS
3aJIeKHUTh BiJl BUJY lapa3uTa, BiKy MaI[i€HTa, CTYIEHS
iHBa3ii Ta CYMyTHIX 3aXBOPIOBaHb.

2. CuUMNOTOMATHYHA TAa MAaTOreHeTHYHA Tepa-
nist

Ipu cumpHIM iHBa3ii a00 HASBHOCTI Ba)XKUX
YCKJIaJHEHb TPU3HAYAIOTECS JIOJATKOBI perapaTH:

AHTHTICTaMiHHI 3ac00U: UIA 3MCHIICHHS ajep-
TYHUX peakiliid, CIPUYMHEHUX MPOAYKTAMH IKUT-
TEMISTIBHOCTI MTapa3uTa.

[Mpenapary 3aiiza: npu aHeMii, CIpUYMHEHIH KPO-
BOBTPATOIO 200 ediiuToM 3aji3a.

EnTepocopbeHTH: CpUSIOTh BUBEJACHHIO TOKCHY-
HUX MPOAYKTIB, SIKi yTBOPIOIOTHCS BHACIJIOK 3aruoeni
TapasuTiB.

Bitaminu Ta iMyHOMOIYJISITOPH: IS TTiABHIIICHHS
IMYHITETY Ta 3MEHIIEHHS 1e(ilUTy MiKpPOEIEMEHTIB.

3. IIpodimakTHka MOBTOPHOTO 3apaKeHHsI

[Ticnst mpoBeneHHs JIIKyBaHHS Ba)KJIMBO JIOTPHU-
MYBATHCh TITI€EHIYHAX PEKOMEHIAIIH s 3armo0iranHs
peiHBasii:

MutTTs pyK micias KOHTaKTy i3 3eMJIer0, TBapH-
HaMU Ta Tiepe]] MpUHOMOM Tki. PeTenlbHe MUTTS OBOYiB
1 GPYKTIB Iepe] CIIOKUBAaHHIM. Y HUKHEHHS B)KUBAHHS
HeounmieHoi abo HempoBapeHoi Boau. PerymsapHuit
MEIMYHUH OIJISJl Ta CBOE€YACHA JIarHOCTHKA Yy pasi
MiZI03pH HA 1HBA3IIO.

KoHTposb e(eKTHBHOCTI JTIKyBaHHS

ITicnst 3aBepiueHHs Kypcy Teparnii HeoOXiIHO Ipo-
BECTH IIOBTOpPHE J1a0OpaTOpHE JOCIHIMKSHHS IS
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MiATBEPKCHHS TOBHOTO BUBC/ICHHS IIApa3uTiB. 3a3BU-
Jall peKOMEHY€EThCS 3MIaTH aHAIi3HM depe3 2-3 THKHI
Ticis JTikyBaHHS. [ MesikuX TUMIB 1HBA3iH, TakuX K
TPHUXIHETH03, KOHTPOIb MOXE 3HAJOOWUTHCS HA TPH-
BaIIIHNIA TIEPiOJ Yepe3 MOXKIIMBI YCKIIaTHSHHS.

3aK/049eHHA

JiarHocTHKa 1 JNiKyBaHHS HEMaTOJO3IB BHMara-
I0Th KOMIUICKCHOTO MiIXO/AY, SKHH BKJIIOYAE PETENb-
HUI aHamMHe3, J1a0opaTOpHE MiATBEP/HKCHHS JiarHO3y
Ta aJcKBaTHY MEIMKAMEHTO3HY Teparito. BakiuBum
ACIIEKTOM € TaKOX JOTPUMaHHS MPO(iTaKTHIHHUX 3a-
XOJIB, 1[0 JOTIOMAral0Th YHUKHYTH MOBTOPHUX 3apa-
JKEHb Ta CIPHSIOTH 3araibHOMY 3MEHIIICHHIO MOLINpPe-
HOCTI HEMAaTOZO31B Ccepell HaCeICHHS.
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THE ROLE OF BILIRUBIN AS A CARDIOPROTECTIVE AGENT (LITERATURE REVIEW)

Abstract:

The prevalence of cardiovascular diseases is escalating and the need for new prognostic markers is growing.
Bilirubin, a breakdown product of hemoglobin, has antioxidant and antiinflammatory properties, which may play
a significant role in protecting the heart. Elevated bilirubin levels are tied to a diminished risk of coronary heart
disease, which has been confirmed by numerous studies. In this publication, we will discuss the cardioprotective
properties of bilirubin, its physiological mechanisms of myocardial defense against ischemia, as well as genetic

determinants.

Key words: bilirubin, antioxidant, coronary heart disease, oxidative stress, cytokines, UGT1A1 gene, Nrf2

factor, vasodilation, cardioprotector.

In recent years, the occurrence of cardiovascular
diseases has been increasing. This situation necessitates
the search for new prognostic markers to assess cardio-
vascular risk. Bilirubin, as a product of hemoglobin
breakdown, plays an important role in the pathophysi-
ology of cardiovascular disease, in particular coronary
heart disease (CHD). Clinical studies demonstrate a
link between elevated bilirubin levels and a reduced
risk of coronary artery disease [3, 7, 15]. Since low bil-
irubin concentrations are associated with an increased
risk of cardiovascular disease, the study of its role in
cardioprotection is of particular importance [20, 1].

Protective potential of bilirubin

Bilirubin, as a product of hemoglobin metabolism,
has powerful attributes of antioxidant and anti-inflam-
matory properties that make it key to protecting the car-
diovascular system, especially in coronary heart dis-
ease (CHD). As an antioxidant, it effectively neutral-
izes free radicals, reducing oxidative stress, which
contributes to the development of atherosclerosis, heart
attacks and strokes. Thanks to its ability to inhibit lipid
peroxidation, bilirubin reduces the risk of vascular wall
damage and prevents the formation of atherosclerotic
plaques, which are the main causes of coronary heart
disease [4, 1].

Genetic aspects

Genetic determinants of bilirubin metabolism
play a role in the formation of its cardioprotective prop-
erties, which makes them important in the context of
coronary heart disease (CHD). The leading gene re-
sponsible for bilirubin metabolism is UGT1A1, which
encodes the enzyme glucuronyltransferase, which con-
jugates bilirubin in the liver. Polymorphisms in this
gene can lead to changes in blood bilirubin levels. Lit-
erature data show that carriers of gene variants that pro-
vide higher levels of bilirubin demonstrate a reduced
predisposition to the development of cardiovascular
disease [3, 4, 5]. In addition, bilirubin stimulates the ex-
pression of genes encoding antioxidant enzymes, such

as superoxide dismutase and catalase, through the acti-
vation of the transcription factor Nrf2, which is respon-
sible for regulating antioxidant defense in cells. Addi-
tionally, it reduces the level of oxidative stress. [8, 14,
2].

Anti-inflammatory properties of bilirubin

One of the important properties of bilirubin is the
ability to reduce the level of proinflammatory cyto-
kines, such as tumor necrosis factor-a (TNF-o) and in-
terleukin-6 (IL-6), which are the main mediators of in-
flammation in coronary artery disease [2, 12]. These
cytokines are responsible for the development of
chronic inflammation and atherosclerosis, which is a
common risk factor for cardiovascular disease. By in-
hibiting their expression, bilirubin reduces the inflam-
matory process in the vascular wall, helping to stabilize
atherosclerotic plaques and reducing the risk of is-
chemic lesions [12, 8].

The stabilization of cell membranes and sup-
port of cardiomyocytes

At the molecular level, bilirubin acts as a cell
membrane stabilizer, preserving the integrity of cardio-
myocytes. This is particularly important in conditions
of metabolic stress or ischemia, when cardiomyocytes
are prone to apoptosis. Stabilization of cell membranes
with bilirubin can reduce cardiomyocyte apoptosis and
ensure the preservation of myocardial function, reduc-
ing the risk of arrhythmias and cardiac complications
[6, 2].

Effect on lipid metabolism

Bilirubin also has a positive effect on lipid metab-
olism. It can inhibit the oxidation of low-density lipo-
protein (LDL), which is the main component of ather-
osclerotic plaques. By preventing this process, bilirubin
helps to reduce the risk of atherosclerosis, which is one
of the main causes of myocardial ischemia [4, 1]. In ad-
dition, bilirubin can increase the level of high-density
lipoprotein (HDL), which plays a protective role in li-
pid metabolism, helping to reduce the risk of cardiovas-
cular complications [6].
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Improvement of endothelial function and vaso-
dilation

Studies have shown that bilirubin has a significant
effect on the functional state of the endothelium, pro-
moting the synthesis of nitric oxide (NO), an important
vasodilator, by activating endothelial NO synthase
(eNOS), which provides vasodilation and improves
blood flow [1]. Enhanced NO production by endothe-
lial cells leads to a decrease in peripheral vascular re-
sistance and the risk of developing hypertension, which
is a major risk factor for coronary heart disease [3]. This
increases vascular elasticity and helps maintain normal
blood supply to the myocardium, which is important in
the prevention of cardiovascular disease.

Inhibition of the mTOR pathway and control of
myocardial hypertrophy

Another mechanism of action of bilirubin relates
to its ability to inhibit the activity of mTOR (mechanis-
tic target of rapamycin), a key regulator of cell growth
and metabolism. mTOR stimulates cardiomyocyte pro-
liferation and hypertrophy, which can lead to patholog-
ical thickening of the heart muscle in coronary artery
disease. By inhibiting mTOR, bilirubin reduces the risk
of myocardial hypertrophy, which is important for
maintaining normal heart function and preventing heart
failure [18].

Therapeutic potential of bilirubin in cardiopro-
tection

Bilirubin, due to its antioxidant properties, may
be a promising tool for cardioprotection by reducing
oxidative stress and inflammation, which play a key
role in the development of cardiovascular diseases. In
particular, bilirubin is able to protect cardiomyocytes
from ischemia-induced damage, which opens up new
opportunities for therapeutic use in cardiology [9, 2].

It is known from sources that elevated bilirubin
levels are associated with a reduced risk of atheroscle-
rosis and thrombosis, which indicates its potential in
the prevention of cardiovascular disease [10, 19]. In the
case of myocarditis, bilirubin can be used to assess the
inflammatory process and predict its course, as well as
to monitor therapeutic measures [11, 21].

In addition, the study of genetic factors that affect
bilirubin levels opens up opportunities for individualiz-
ing therapy. At the same time, studies indicate that pa-
tients with Gilbert's syndrome, which is characterized
by elevated bilirubin levels, have a lower risk of devel-
oping coronary artery disease [16]. This suggests the
possibility of using bilirubin as a marker of cardiovas-
cular risk and cardioprotective agent.

Scientific evidence shows that elevated bilirubin
can be a positive prognostic indicator after cardiac sur-
gery, indicating better treatment outcomes [17]. The
potential of bilirubin in cardioprotection is confirmed
by its effect on endothelial function, as well as on in-
flammatory markers such as high-sensitivity C-reactive
protein [4].

Conclusion

Bilirubin demonstrates high potential as a cardio-
protector due to its antioxidant and antiinflammatory
properties that mitigate oxidative stress and stabilize
cardiomyocyte membranes. Its increased levels are as-
sociated with a lower risk of atherosclerosis, as well as

improved outcomes after cardiac surgery. Genetic fac-
tors, such as polymorphisms of the UGT1Al gene,
open up opportunities for personalizing therapy, espe-
cially for patients with elevated bilirubin levels. This
reinforces the need for further research to expand the
therapeutic use of bilirubin in cardiology.
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THEORETICAL INFORMATION REGARDING METHODS AND MEANS OF PROTECTION AND
RESTORATION OF HEALTH OF THE ORGANISM WHICH IS SUBJECT TO COMMUNICATION
WITH THE HELP OF THE PHENOMENON OF TELEPATHY

Abstract.

Today, there is a problem that indicates a lack of known information regarding a protection and restoration
of health of an organism, which is subject to communication using the phenomenon of telepathy. A threat to health,
can be not only a stimulus that is committed using this phenomenon; at the same time, both — can worsen the health
— for example, reduce a quality of metabolism, the organism, which has a more developed ability to communicate,
in society, using this phenomenon. The work describes theoretical information regarding known methods and
means, as well as hypotheses, in relation to this, which are proposed by an author, which can be used by the

organism for a safety of its life..

Keywords: telepathy, communication, society, health, restoration, protection, central nervous system.

1. Introduction.

1.1. The current state of knowledge regarding the
phenomenon of telepathy.

To date, there is very small amount of information
(for example, what is described in the works [1, 2]) re-
garding the work of telepathy — as a method of ex-
changing information between organisms.

To date, there is no knowledge that has evidence
that describes the work principle of telepathy. How-
ever, there are several hypotheses that mainly point to
a phenomenon of “quantum entanglement” and an ef-
fect of “mirror neurons” as a cause of a transmission of
information using the phenomenon of telepathy, in re-
lation to this [3-7]. In addition, an author, in the work
[8], formed a model, that, briefly, describes the work
principle, of the telepathy process; however, such the
model cannot be accepted without evidence that indi-
cates a correct work of this.

In the work [9], a method of transmitting infor-
mation between two computers using the phenomenon
of quantum entanglement is described. As a conclusion
from this work, in the model of information transmis-
sion using telepathy, in addition, the frequencies at
which the information is formed should be taken into
account.

1.2. The importance of knowledge regarding the
protection and restoration of the organism health, to-
day.

However, if, in the near future, a physical and
mathematical model of the telepathy work will be
formed and, subsequently, organisms will have access,
with a help of a preliminary training procedure, to an
ability to communicate (in conscious state) using this,
then there is a great threat to the organisms health that
have the ability to do this — both with a help of telepathy
and without.

An ordinary quarrel or an action of a “fraudster”
in relation to an organism that has telepathic abilities
(or has begun training to develop these abilities),
which, subsequently, leads to an emergence of stress in
this, can lead to a deterioration in health (also, mental
disorder) and, in particular, the state of telepathic abili-
ties of this organism.

Therefore, at the initial stage, knowledge is re-
quired that describes a set of methods and means of pro-
tecting and restoring the organism health, in a condi-
tions of the “real world”.

1.3. Definition of the problem and goal.

The problem is the lack of such a set of methods
and means.

The purpose, of this study, is to eliminate this
problem. Since there is small amount of information
known about the phenomenon of telepathy, therefore, a
type of this work is theoretical.

2. Causes of health disorders.

2.1. Main symptoms of organism health disorders.

A decrease in a quality of work of individual sub-
stances — gsuch as, for example, gamma-aminobutyric
acid (GABA), dopamine and oxytocin ([6]), as a re-
sponse to something, contributes to a decrease in a
quality of cognitive abilities, to a greater extent, the
consciousness of organisms.

An occurrence of stress initially provokes a dis-
ruption in the work of substances, which also contrib-
utes to a transformation of states — from conscious to
partially conscious or unconscious, in which a course
of action is not subject to control by the organism (con-
sciousness).

A disruption in a work of a nervous system (NS)
can be local — gin some separate part of a nervous net-
work of a separate department, or in a larger part — sev-
eral departments of a brain (B). The degree of disrup-
tion of the central nervous system (CNS) depends on
this effect.

So, for example, if there is a risk of disruption of
the hippocampus, then there is a possibility of manipu-
lating the organism and, in particular, transforming it
from a healthy state into a state of a patient with schiz-
ophrenia or, to a greater extent, for example, dissocia-
tive identity disorder. This effect is achieved due to dis-
ruption of GABA and dopamine — in the case, when,
dopamine is transmitted, in greater quantities, to the
hippocampus to generate new hallucinations and, in
lesser quantities, to work the NS in a previous mode.
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If, nevertheless, the work of oxytocin is responsi-
ble for a better quality of communication, using telepa-
thy, then disruption of the hypothalamus, in which this
is generated, can cause a decrease in the quality of te-
lepathy.

Disruption of histamine work leads to “disease” of
cells - as a consequence of a death of these and incorrect
work of the CNS, as a whole.

Excitotoxicity, which occurs in the NS, with a
large amount of glutamate, which subjected the cell to
excitation, but due to a disrupted work of third-party
substances — for example, dopamine, an error in signal
transmission occurred, then, exposes individual cells to
death and part of the NS to incorrect work.

Other side effects can, also, be achieved in stress
states, both in conscious and unconscious states.

2.2. Impact on the organism by contact method.

An organism, that has not been previously trained,
can experience stress in a process of interaction with a
“pest” — with a help of individual, non-standard, ges-
tures and articulation, which, including, distract an at-
tention of the first organism, which disrupt the control
of the first organism's, own, consciousness over its,
own, actions. The first — can achieve a “stupor” state
effect, in which a metabolism is disrupted — primarily,
of substances such as GABA and dopamine, and adren-
aline is released, which leads to disruption of work, if
the organism was not previously trained to do this, far-
ther.

2.3. Impact on the organism using the phenome-
non of telepathy.

When, “behind the scenes”, an organism is denied
a place in a group or in a relationship between organ-
isms, the first one may experience a disruption in a
functioning of substances — as another type of stressful
situation.

If the amounts of substances in two organisms —
for example, in which, after some time, a dialogue may
arise, do not match, the organism in which there is a
smaller amount of substances (or low quality of metab-
olism) may experience a “premonition” state of an
emergence of a connection. Perhaps, this is, also, asso-
ciated with certain types of mood; which, also, leads to
disruption of the work of substances.

The “peeping” effect, which was achieved and de-
scribed in the work [1], can have adverse consequences
for the organism, which is a “carrier” of valuable infor-
mation, and, at the same time, has not been, previously,
trained to protect against this effect.

A presence of the organism in places, where in the
environment there are ions that are charged with a pos-
itive charge, also, contributes to the disruption of the
metabolism.

3. Methods and means of protection and res-
toration of health.

3.1. Healthy state of the organism.

The healthy state of the organism, which has the
ability to telepathy, most likely, should be determined
by the correct work of substances, in full.

In reality, it is quite difficult to achieve success in
this, being, daily, in states of stress.

Most organisms, including, those that do not have
complaints about an unhealthy state, can be under an
influence of some side excitation (tension), which, in
general, disrupts the work of the entire system.

Basically, organisms, rarely, control their, own,
state and, rarely, at the same time, care about the state
of other organisms — which, also, disrupts the work of
GABA, dopamine and oxytocin, respectively; which,
again, leads to disruption of telepathy and the system,
as a whole.

Also, in the NS (more, pronounced in the hippo-
campus), the increased level of excitation caused by
glutamate, together, with a decrease in a quality of
GABA and dopaming, probably, leads to the effect of
“erasing memory” for some time, which is determined
by duration of these symptoms.

Here, under a organism healthy state, mean one in
which all these factors are taken into account. There-
fore, the organism is healthy, to the fullest extent,
when: the power of each of the B rhythms — at least,
theta- and alpha- rhythms, have a high value; the qual-
ity of the metabolism is satisfactory to a requirements
of the system and a conditions, in which it is located.

3.2. Protection of the organism health.

The B parts that, first of all, require protection are
those that can be attributed to the consciousness system
of the organism. Such parts (and areas) include the fol-
lowing: at least, the hippocampus and Brodmann's area
6 of the B cerebral cortex.

Thus, for one of such parts — the hippocampus, the
methods of protection can include the work of the
“space and time” effect, the work of which, to a certain
level, restores the work of substances in the system —
the work of a “personality” is corrected.

For another — the effect, the work of which con-
sists in controlling the work of consciousness at the re-
quired level.

For the hypothalamus — the effect, the work of
which is based on the control of the state, which is
based on a development of one’s, own, “personality”,
one’s, own, beliefs and “care” for the surrounding or-
ganisms, in society. Preservation and storage of such a
state can be useful in the case of using this, further, as
input data for the protection method, from point 1.

3.3. Restoration of the organism’s health.

Meditation and relaxation procedures contribute
to an increase in the value of the alpha-rhythm power
of the B (as, for example, indicated in work [10]),
which, as a result, provides a greater amount of “en-
ergy” for performing subsequent tasks, which are
formed both in the autonomous mode and in the mode
of work of one’s own consciousness.

Also, one of the means that can be used to increase
the value of the alpha-rhythm power is the effect of a
burning candle wick on the organism, that is nearby.
This, obviously, leads to a negative charge of the ions
of an environment, and thus has a positive effect on this
organism. The device that has the name “ionizer” is,
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also, similarly, capable of improving the organism
health.

In addition, other means — devices, such as
“Happy sleep”, the results of which are described in the
work [11], also, contribute to improving the health —
increasing the value of the alpha-rhythm power.

Another type of means, that allow to get a positive
result are dietary supplements — individual substances
and elements.

4. Discussion.

4.1. An importance of monitoring the state of one's
own health, as ensuring an improving of life and com-
munication in the “new” era, in which the work of te-
lepathy is applied.

As was indicated, earlier, in the text, this work is
of a theoretical type — today, due to the small amount
of information regarding the phenomenon of telepathy,
it is difficult to take individual measures aimed at main-
taining and improving the health of organisms that de-
velop an ability to exchange information using this phe-
nomenon.

With regard to the existence of abilities, to a
greater or lesser extent, for telepathy in each organism,
the author supports a positive decision. However, de-
termining this and developing it is also a problem due

to the state and conditions in which they are, for most
organisms.

It is more likely that, at an initial stage, the work
of such a phenomenon is carried out autonomously — in
the unconscious mode; and, probably, only, with using
the “error” of the system, which is achieved by a mental
disorder (disinhibition of the parts, that secrete dopa-
mine, B; however, not to be confused with schizophre-
nia) for the organism, information can be ‘“eaves-
dropped” on, which is received from outside.

Probably, the general system, which consists of
many unconscious states, that are in mutual connection,
organisms, is capable of manipulating in changing the
health states with each other. In this case, most likely,
here, the condition of homeostasis should be met — as
dominance by transmitting information about the state
of work of substances of this organism, which is health-
ier and, therefore, has a greater “reputation” in society,
in order to keep other organisms in the general system,
albeit in an unconscious state, which the consciousness
of this organism, in most cases, may not understand.
Partially, this model supports the theory by C. Jung
[12]. The figure describes this.

Figure. Model of the communication process, using telepathy, in the unconscious state; where each of the ob-
jects of the general system interacts with each other, the result of which is the maintenance of the general life
activity..
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A “new” era, in which the method of communica-
tion by means of telepathy can be available to each or-
ganism, can be formed, only, if each organism follows
the general rules..

4.2. The importance of taking precautions of gen-
eral safety.

This is, in general, more, comparable to fictitious
conditions of life activity than to real ones; however,
perhaps, it should be considered, initially, for a partic-
ular case — for example, for an inhabit of organisms,
that are ready to submit to such research, on a separate
part, where a new micro-state, of an area of Earth, will
be formed. The laws and health precautions of this mi-
cro-state should allow residents to improve their skills
in monitoring their own health and other organisms, as
well as communicating with use telepathy.

5. Conclusions.

The work, briefly, presented the main methods and
means of protecting and restoring the health of an or-
ganism that has an ability to exchange information us-
ing the phenomenon of telepathy. The results of this
were discussed. The result of this was the idea of form-
ing an experiment, a purpose of which is to determine
the possibility of developing and improving the skills
of mastering telepathy in each organism from the
group.

Control over the health of own organism and other
organisms contributes to the improvement of cognitive
abilities and skills, including telepathy.
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CLINICAL CASE OF LIGHTING-FAST FORM OF MENINGOCOCCEMIA

Anomauisn:

Ilana poboma cnpsamosana Ha akmyanizayito NUMarHs PO MeHIH2OKOKYeMilo, Ha ocobausocmi il nepebizy,
PO36UMOK YCKAAOHEHb, 0IAZHOCMUKYU Ma CReYUPIUH020 TIKYE8AHHS, Ma 003605€ HA20LOCUMU HA 0CODIUEY Hebe3-

neKy Yb020 3aX80PIEAHHS Oisl dimell Pi3HO20 GIKY.
Abstract:

This work is aimed at updating the issue of meningococcemia, the peculiarities of its course, the development
of complications, diagnosis and specific treatment, and allows to emphasize the special danger of this disease for

children of all ages.

Beryn: MeHIHrOKOKIEMis 3aTUIIAETHCS OJTHIEIO 3
HAKOLTBIT HeOe3meYHuX IHQEKIIHHUX XBOPOO uepe3
3JIaTHICTh MEHIHIOKOKA CIIPUYMHSITH CENTUYHHH LIOK,
JAB3-cuHIpOM Ta HEKpO3 TKAaHUH y KOPOTKI TEPMiHU
micis novatky xBopoou. lIBuake nommpeHHs iHpek-
il cepes MUTSYNX KOJIEKTHBIB, PO3BUTOK PE3NCTEHT-
HUX JI0 aHTHO10THKIB mTaMiB Neisseria meningitidis Ta
HEJIOCTATHSI OXOIUICHICTh BAKIMHAIIEIO IiICHITIOIOThH
aKTyaJbHICTh Ii€l IpoOIeMu.

AKTYyaJbHICTh MEHIHTOKOKIIEMil SK MpoOiemMu
Cy4JacHOI MeIWIUHN 00yMOBIJIEHA i BUCOKOIO JIeTallb-
HICTIO, IIBUJKUM IIPOTPECYBAHHSM 1 3HAYHOIO YaCTO-
TOI0 YCKJIaJIHEHb, OCOOJIMBO Y JIITEH.

MeHiHroKOKIEMiss — 11e Baxkka (opma iHpek-
[ITHOrO  3axXBOPIOBAHHs, BHKJIMKAHA OaKTEPIErO
Neisseria meningitidis (MmeHiHTOKOK). Ile cucremHa iH-
(hextis, MpH K MEHIHTOKOK MPOHUKAE B KPOB 1 CIIpHU-
YHHSE CETICHC (3apa)KeHHs KPOBi), IKUH IIBUIKO MPO-
Tpecye i MOXKe NMPU3BECTH A0 TSHKKUX YCKJIAJAHEHb, Ta-
KAX SK: CENTHYHMH IIOK, TOCTpa HUPKOBA
HeJocTaTHiCcTh, JIB3-cuHapOoM, HEKpPO3 TKaHHH.

MEHIHTOKOKIIEMisl 4aCTO CYNPOBODKYETHCS CIIe-
U(IYHAME TPOsIBAMH, TaKi SIK: BHCOKa TeMIIepaTypa,
CITaOKiCTh, TOMOBHUN Oib i, 30KpeMa, reMOopariaHui
Bucun (merexii abo mypmypa), KUl € XapaKTepHUM
CHMIITOMOM. 3aXBOPIOBAaHHSI MOXKE ILIBUJIKO ITPOTPECy-
BaTH JI0 KPUTHYHUX CTaHiB, 30KpeMa ypa)KeHHs opra-
HiB 1 CUCTeM, 1[0 POOUTH MOTO OJTHUM 13 HaltHeOe3meu-
HIIMX 1H(EKIIHHUX TPOIECiB.

MEHIHIOKOKIIEMisl € HaaA3BMYaiHO HeOe3[eYHOI0
4yepe3 MOXJIMBICTh OJMCKaBHYHOTO nepediry (MeHiH-
TOKOKOBHI IIIOK), LII0 MOTpeOy€e HEraiiHOro MEANYHOTO
BTpyYaHHS.

OCOOJIUBICTIO IIBOTO 30YAHUKA € BHIIICHHS B OP-
raHi3M XBOPOTo CHennu(iuHOr0 eHIOTOKCUHY, SIKHH Xa-
PaKTepU3y€eThCs BUCOKOK TOKCHYHICTIO, @ TAKOXK 371a-
THUH BUKJIMKATH 3alajieHHs Ta HEKpPOo3 TKaHWH. BiH
3IATHUI pyHHYBaTH KIITHHH KPOBIi, yTBOPIOBATH TPO-
MOH, TIOIIKO/KYBATH CYJJMHH, a TAKOXK BUKIIMKAE Taps-
YKy Ta TIiMOTOHIf0. Takox 0coOMMBY HEOE3MEKy CKIIa-
JAFOTh CKJIAJIOBiI KIITHHHOI CTPYKTYpH CaMOTO MEHiH-
TOKOKY, II0 MalTh BHCOKY BIPYJICHTHICTH 1 TaKOX
MOXYTh CIIPHYMHIOBATH IHTOKCHUKAI[IHHUI CHHIPOM.

XBopoOa HANEXKWUTH O aHTPOIOHO3IB, 3ycTpida-
€ThCs1 MOBCIO/IHO. [IxepesioM Ta pesepByapoM iHDeKIiT
€ JIF0/IMHA, 110 € HOCIEM XBOPOOH, a 0c0o0JMBY HEOE3-
NIEKy CTAHOBJISITH XBOPI HA TOCTPUN MEHIHIOKOKOBHii
HazogapuHrit. MexaHi3m nepenadi 30y/JHHKA IOBIT-
PSIHO-KparnesibHUI Ta NepeJaeThes P TICHOMY Ta J10-
BrOTPHUBAJIOMY KOHTAKTi 3 XBOpHM. BiH € ManocTiikum
y 30BHIIIHBOMY CEPEOBUIII Ta IIBUIKO I'MHE TP BH-
CYIIYBaHHI Ha BIIKPUTOMY COHIII Ta MiJ Ji€ro ne3iHdi-
KYIOUUX PO3YHHIB, ajie CTIHKUII IPH HU3bKHUX TeMIIepa-
Typax (mpu 6°C mMoxke 30epiratucs 3-5 1HIB), TOMYy Me-
HIHTOKOK  CTa€ HeOe3MMeUHIInM B nepioni
MTOXOJIOZaHHS (BECHA-OCiHb) Ta B MICIIIX BEJIHMKOIO
CKYITYEeHHS JII0JIel BCepeArHI IPUMIIIEHb, A€ YMOBH
JUTSE ioT0 30€piraHHs Ta pO3MOBCIOKEHHS CITPHUSTIUBI.

MeHIHTOKOKOBY iH(EKIIiI0 peeCTpYIOTh B YCiX Bi-
KOBHX Ipynax: Bil HEPUIMX HIB XHUTTS A0 MOXHIOTO
Biky. TUM He MeEHII, 1€ THUMOBA «IUTAYa» THPEKIIis,
JITH 70 5 pOKiB CKIIanaroTh OinbIe 70 % BCiX XBOPHX.

Meta po00oTH: onHcaTH KIIHIYHIA BUTIAIOK TSAXK-
KOT0 nepe0iry MeHiHTOKOKLEMiT.
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Marepiann Ta MeToan: AHali3 BiloMoCTeH Cy-
YacHOI HayKOBOi JIiTepaTypu MPO MEHIHTOKOKIEMIIO.
BuxoprcraHo MenudHI KapTKH CTAlliOHAPHUX XBOPHX
Ha MEHIHTOKOKIIEMIIO.

PesyabTaTn gocaigKeHHs:

o nixapHi mpuBe3eHO 4-pigHOTO XIJIOMYHKA 3 BHU-
cokoto Temmepatyporo (39.8°C), crnadkicTio, MISBICTHO
Ta cKapramu Ha Oilb y Horax. 3aXBOPIOBaHHS [TOYaJIOCs
panToBO, 3 MiABHINEHHS TEMIICpaTypu Ta OJIIOBaHHS
MPOTATOM HONEpenHiX 6 roAuH. Y JUTHHU 3’SBUIINCS
JpiOHI remMopariyHi BUCUIHM (TleTexii) Ha MKipi HIr Ta
JKUBOTA, IO CTPIMKO MOMIMPIOBAINCS HA iHII JUTTHKA
Tina. BaTbKH MOBIAOMMIIH, 110 JUTHHA CTaja MEHII aK-
THUBHOIO, HE BiTIOBi/1aa Ha 3alTUTaHHS, MaJIa 3HIDKEHY
PEaKIIifo Ha ITOAPa3HUKH.

®dizukanbHe 00CTeKeHH:

Temneparypa: 40°C

Yacrora ceprieBux cKopoueHs: 160 yi./xB.
YacroTa nuxaHHs: 35 BJI./XB.

Kpog'suuii tTuck: 80/45 MM prt. cT.

e [lIkipa: xono/Ha, 0Ji1a, 3 MHOKUHHUMU TIe-
TeXiaJIbLHUMH 1 MypITypPOBUMH BHCUIIAMH Ha KIHIIIBKaX,
JKUBOTI Ta CITHHI.

JutnHa mepeOyBana y CTaHi IPUTHIYCHOI CBiO-
MOCTi (OIIiHKa 3a IMKajaow koMu I'masro: 9 6aiiB), cro-
CTepirajucs O3HAKW MOPYIICHHS MIiKPOIMPKYJIIAIIT
(xomomHiI KiHIIBKH, 3HIDKCHHS KAIUJIIPHOTO HAIOB-
HEHHS).

Ananizu:

e JlaGopaTopHi MOCIIMKCHHS TOKa3alh BUpa-
sxeHuit neitkoruros3 (20 x 1079/m) 3 HelTpodibHUM
3CyBOM, MijBuIlleHUH piBeHb C-peakTHBHOrO Oijka,
03HAKH TOCTPOT HUPKOBOT HEAOCTATHOCTI (ITiIBUIIICHU
KpEaTHHIH i CEYOBUHA).

e Koarynorpama: TillOKOATryJIALis, TPOMOOIH-
tonewis (80 x 1079/m).

o [lociB xpoBi BusBuB Neisseria meningitidis.

Hdiarno3: MeniHrOKOKIEeMis, OnmckaBmdHa (o-
pMa 3 cenTHIHUM IIoKoM i JIB3-curapomom.

JlikyBaHHsI:

e HeraiiHe BBelcHHS aHTHOIOTHKIB IIMPOKOIO
crekrpa aii (uedanocnopunu 111 mokoninus) micus 3a-
00py KpOBi Ha OAKIIOCIB.

e [HreHcuBHa iH(Y3iHHa Tepamist U1 KOPEeKii
TeMOJIMHAMIKHY Ta MATPUMKH apTePiaIbHOTO THCKY.

e BazompecopHa minTpuMKa (HOpaIpeHATiH)
yepe3 03HAKH IIOKY.

e Tepamist cBIXK03aMOPOKEHOIO TUIA3MOIO 1 TPO-
MOOIIUTapHOIO MAcOI0 ISl KOPEKIii KoaryaomnaTii.

e BenTwiimiiiHa TIATPUMKA Yepe3 MPOrpecy-
104y JUXaJbHY HEIOCTaTHICTb.

Iepe6ir: Ctan qUTHUHYM MOTIPIIYBAaBCS MPOTATOM
nepmmx 12 roxuH michs rocmitanizanii: crocrepira-
JIUCSI O3HAKH TOJIOPTraHHOT HEJAOCTATHOCTI (HUPKOBA 1
JIeTeHEeBa), HE3Ba)XKAal0UM Ha IHTEHCHBHY Teparito. ['e-
MOparigyHuii BUCHT HaOyB HEKPOTHIHOTO XapaKTepy Ha
KIHIIIBKaX, 1[0 BUMAraJjo I10ajJbIIoi OLIHKH MOKJINBO-
CT1 aMITyTaIlil HeKPOTU30BAHUX JiJISTHOK.

[Mompm Bci 3ycmis, TuTHHA Yepe3 24 TOAWHU Ti-
CJI TOYaTKy CHMITOMIB IIOMEpJia BiJl CENTHYHOTO
LIOKY Ta MOJIIOPTaHHOI HEIOCTATHOCTI.

BucHoBok: KiiHiyHMI BHIAJ0K YCKIAJIHECHOTO
nepebiry MEHIHTOKOKIIeMii JIEMOHCTpYE HeOe3meKy
OJIMCKaBUYHOTO PO3BHUTKY CENTHUYHOro IIoKy, JIB3-
CHHIPOMY Ta IOJIIOPTaHHOi HEJJOCTATHOCTI, 110 MOJXKE
MIPU3BECTH JI0 JICTATBHOTO HACIIKY HABITh ITPH IHTCH-
CHUBHIH Tepamii. HasBHICTh TaKWX YCKIIaIHEHB, 5K Te-
MOpATiyHUH BHCHUII, HEKPOTHYHI ypakeHHS MIKIpU Ta
MIOPYIICHHSI TeMOJMHAMIKH, BKa3ye Ha HaJ3BHYaitHO
arpecuBHUH mepedir iHQeKIil, mo BUMarae HeraiHoi
JIarHOCTHUKH 1 arpecuBHOTO JIikyBaHHA. [lompu cydacHi
METOJIH JIIKyBaHHS, BUCOKHH PIBEHb CMEPTHOCTI IpHU
YCKIIaJHEeHIl MEHIHIOKOKLEMIl MiJKPEeCIoe BaXKJIH-
BICTh PAaHHBOT'O BTPYUYaHHs Ta Npo(QiTaKTUKH Yepe3 Ba-
KIUHALIIO.
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MECHANISM OF THE DEVELOPMENT OF HYPERTENSION: THE ROLE OF GENETIC AND
METABOLIC FACTORS (LITERATURE REVIEW)

Anomauin

Tinepmensisi € CKIAOHUM 3AX80PIOBAHHAM, WO BUHUKAE GHACTIOOK NOEOHAHMS 2eHEMUYHUX, MeMAabONTUHUX
ma HABKOAUWHIX pakmopis. Bona 3HauHo0 Mipolo Nog a3ana 3 RIOGUWEHUM PUSUKOM CEPYEBO-CYOUHHUX 30X60-
PI0OBAHD, [HCYIbIMI6 Ma HUPKOBOI HedocmamHocmi. Y cmammi po3ensa0amscsi 2eHemuyHi noAMop@izmu ma me-
maboniuni 0cobaueocmi, sKi 6NAUBAIOMb HA NAMOQI3I0N02i0 2inepmensii, 30Kpema Ha 6aianc Hampil, pesu-

CMEeHmMHICMb 00 THCYNIHY MA OACUPIHHSL.
Abstract

Hypertension is a complex disease resulting from a combination of genetic, metabolic, and environmental
factors. It is largely associated with an increased risk of cardiovascular disease, stroke, and kidney failure. The
article examines genetic polymorphisms and metabolic features that influence the pathophysiology of hyperten-
sion, including sodium balance, insulin resistance, and obesity.

KaiouoBi ciioBa: rinepreHsis, reHeTHYHI (hakTopH, MeTaboiuHi GpakTopH, peHiH-aHT10TeH3MH-aJIbI0CTEPO-
HoBa cuctema (PAAC), nonimopdhi3m reHis, iHCYTIHOPE3UCTEHTHICTD, OXUPIHHS, TUCTIIT IeMist, CepIIeBO-CYIHHHI

3aXBOPIOBaHHS.

Key words: hypertension, genetic factors, metabolic factors, renin-angiotensin-aldosterone system (RAAS),
gene polymorphism, insulin resistance, obesity, dyslipidemia, cardiovascular diseases.

ApTepianbpHa TIIEPTCH31S € OJHIEI0 3 MPOBILIHUX
MPWYIHH CMEPTHOCTI Ta iHBAIIHOCTI Yy cBiTi. He3Baxka-
I0YM Ha 3HAYHHUU POTpec Y pO3YMiHHI ii eTionorii, Me-
XaHI3MH PO3BUTKY TiMEpTEH3I] 3aJMIIAIOThC HEIOo-
CTaTHbO BHBUYEHHMMH. OCHOBHY yBary ChOTOJHI IpH-
JOUITIOTh  BIUIMBY TEHETHMYHHMX Ta MeTabOoJIuHUX
(axTopiB, SKi CYTTEBO 30UIBLIYIOTH PU3UK PO3BHTKY
rimeprensii [1, 2].

I'eneTnyHi pakTOPU PO3BUTKY rinmepTeHsii

1. TTonimop(i3Mu TeHIB peHiH-aHriOTeH3UH-alIb-
nocreporoBoi cucremu (PAAC)

PAAC € OCHOBHHM pETYISTOPOM KpOB’SHOTO
THCKY 4epe3 BIUIMB Ha 00’€M LUPKYJIIOI0Y0i KPOBi Ta
cyauHHui ToHyc. [ToniMopdismu renis, Takux sk AGT
(ren anriorensuHoreny), ACE (reH aHTiOTeH3HHIIEpe-
TBOpIotoyoro pepmenty) Ta AGTR1 (peuenrtop anrio-
ter3uny Il tumy 1), moB’si3aHi 3 MiABUIIEHUM PHU3HUKOM
PO3BUTKY TinepTeH3ii. JlocmikeHHs mokasay, 1o Ha-
sBHicTh neBHUX aneniB ACE (I/D) kopemtoe 31 30111b-
IIEHHSM piBHA aHrioTeH3uHy I, sgkuii crnpuse 3BY-
KEHHIO CYIWH Ta IMiIBUIIEHHIO KPOB SHOTO THCKY [3,
4].

2. T'enn, o peryoTh OaaHc HATPIrO

bamanc Hatpito Bimirpae KIOYOBY poib Y
HiATPUMII ~ HOPMAJIBHOTO — apTEpiaIbHOIO  THUCKY.
[Monimopdizmu reHiB SLC12A3 Ta SLC4AS, sxi koxy-
I0Th OLIKM, IIO PEryJoloTh peadcopOulilo HaTpiro B

HUPKAax, acOIifioBaHI 3 MiJABHUICHAM PU3UKOM TiIep-
ten3ii. [lopynieHHs B WX TeHaX MPU3BOAUTH 10 30111b-
LIEHHS 3aTPUMKHU HATPif0, [0 3yMOBIIIOE ITiIBUIICHHS
00’eMy TI1a3MH 1, BIATIOBITHO, apTepiabHOTO THUCKY [5,
6].

3. EmirenernyHi gakropu

Enirenernuni (akTopu, 30KpeMa METHIIOBaHHS
JHK ta moaudikailis TiCTOHIB, TAKOXX BIUIMBAIOTh Ha
eKCIIPECiI0 TEHIB, 3ay4eHUX Yy pPEeryJjslilo THCKY.
BingMidueHo, 1110 METHUIIFOBaHHS MPOMOTOPHUX TUISHOK
TeHIB PEHIH-aHTIOTEH3MHOBOI CHCTEMH aCOIIOETHCS 3
PpO3BUTKOM Tinmepren3ii. Taki 3MiHH, 30KpeMa, MOXKYTh
BHHUKATH ITiJ] BILTMBOM (DaKTOpIB JOBKIJUISA, BKIFOYA-
I0YM XapuyBaHHA Ta cTpec [7].

Mertabo.iuHi pakTOopH PO3BUTKY rineprensii

1. IHCYTIHOPE3UCTEHTHICTD Ta TiNepiHCYIiHEMIs

[HCYTIHOPE3UCTEHTHICTD € OJHUM 13 LIEHTPAILHUX
MeTa0OJIIYHNX MeEXaHi3MIB, SIKi CHIPHUSIIOTH PO3BHUTKY
rinepTensii. ['inepiHCyTiHEMis CTUMYITIOE CHMIIATHIHY
HEPBOBY CHUCTEMY 1 MiIBUIye peadCcopOIlito HATPiO B
HHUPKax, 110 CIIPHSE 3pOCTAHHIO KPOB’STHOTO TUCKY. Jl0-
CII/DKEHHS BKa3ylOTh Ha iCHYBaHHA 3B’S3Ky MIX iH-
CYJTIHOPE3UCTEHTHICTIO 1 TilMEepTeH3i€r0, OCOOIUBO Yy
MAIieHTiB 3 MeTaboIiyHUM cuHApOoMOM [8, 9].

2. OxupiHHs

O>XUpiHHA € IIe OJHUM CYTTEBHM (aKTOPOM pO-
3BUTKY TilepTeHsii, OCKUIbKM 30UIbIICHHS MacH Tijia
OB ’si3aHe 31 30UIbIICHHSIM 00’€MY KPOBI 1 CEpIICBOTrO
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Bukuny. [Ipu oxxupiHHi TaK0X BiIOYyBAa€THCS AKTHBALLIS
PAAC Ta cummaTH9HOT HEPBOBOI CHCTEMH, IO CIIPHSIE
ABUIICHHIO apTepialbHOTO THCKY. MeTabomiuHi mo-
PYIIEHHS, 30KpeMa JICNTHHOPE3UCTEHTHICTD, IO CIIO-
CTepiraeThes y JOACH 3 OKUPIHHAM, TAKOXK CIPHUSIIOTH
3pocTaHHIO apTepianpHOTO THCKY [10, 117.

3. ducainigemis

Jucninizemis, 30KpeMa MiJBUILEHUH piBEHb
TPUITILEPUAIB Ta 3HIKCHHS PIBHS JIIONPOTETHIB BU-
cokoi mineHocTi (JITIBIL), € momwmpenuM Qakropom
PHM3MKY JUIsl TIALIEHTIB 3 rineprensiero. JlimiaHi mopy-
IICHHS BILUTUBAIOTh HA CHIOTENNIANBHY (DYHKIIIIO, 3MEH-
IIYIOYH CYAWHHY €NaCTHYHICTh 1 CHPHUSIOYH CYAHH-
HOMY 3amajieHHI0. Taki 3MiHH TaKOoX aKTHBYIOTPH
PAAC, nocmimioroun pusHK po3BUTKY Trineprensii [12].

B3aeMoniss TeHeTHYHHX Ta MeTaOoNMiYHHX (ak-
TOpiB

I'ereTiyHi pakTOpH MOXKYTH MiIBUIYBATH PUIUK
PO3BUTKY MeTaOOJIYHMX MOpYIIEHb, TaKHX SIK
OKHMPIHHSI Ta IHCYJIHOPE3UCTEHTHICTh, 10, B CBOIO
4yepry, cIpusie po3BUTKY rineprensii. Hampuknan,
noaiMopdizm reny FTO acoIlifoeThes 3 0KUPIHHAM Ta
MiABUIIICHAM pHU3UKOM Tinmeprensii. Kpim Toro, rene-
THYHI (aKkTOpH MOXKYTh BIUIMBATH Ha PEAKLilO Op-
ra"i3My Ha MeTaOoIliYHi CTpecopH, HI0 Ie OuTbIme
YCKIJIAIHIOE PETYISIIII0 apTepialbHOTO THCKY [6, 10].

Bucnosok

Po3BuToKk rimepreHsii € pe3yapTaToM CKIagHOI
B33a€MOJIil TCHETUYHUX 1 MeTa0omyHuX (akTopis. [e-
HETHYHI TOTIMOP(]i3MH Y KIIFOUOBHX PETyIATOpax ap-
TepiaJIbHOTO TUCKY, Taki sik ren PAAC 1 TpaHcnop-
TEpH HATPito, a TAKOXK METabOIYHI PaKTOpH, BKIIOYA-
I04H IHCYJIIHOPE3UCTEHTHICTB, OXKHPIHHS i

JUCIIIIAEMII0, BiirpaloTh LEHTPAJIbHY POJb Y PO-
3BUTKY 3aXBOpIOBaHHA. lomanblie TOCITIHKEHHS UX
MeXaHi3MiB MOK€ BiIKPUTH HOBi MOXIIUBOCTI [UIS Te-
PamlleBTUYHOTO BTPYYaHHSA Ta NPOQUIAKTHKA Tirep-
TeH3ii.
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INVESTIGATION OF THE STRESS-STRAIN STATE OF BONE TISSUE AROUND IMPLANTS
THAT SUPPORT A COMPLETE REMOVABLE PROSTHESIS ON THE LOWER JAW, WITH ITS
BEAM FIXATION

Anomauisn

Ocmanuim yacom éce 0inbLUI020 nowupeHHs Ha6y/zo BUKOPUCMAHHA 0680XeMANHUX 26UHMOBUX OCHMANbHUX
IMALAHMAMIE 3 Memolo noxinuenns Qikcayii sHiMnux npomesis na 6e33yoil weaeni (0ocobaueo Hudxichvoli). 3 yicio
Memoio Hatuacmiule BUKOPUCMOBYEMbCI MeNecKOniuna abo banouna cucmema Qixcayii. /s mozo, wob eusna-
yumu Kl 3 HUX 8i00amu nepesazy, HeoOXiOHO UBUUMU HANPYHCEHO-0eOPMOBAHUT CMAH KICIKO80I MKAHUHU
HABKOJIO IMIJIAHMAMIB, K CYAHCAMb ONOPOI0 NOBHO20 3HIMHO20 Npome3a npu oo meiecKoniynii i 6anoutil
Qixcayii, i Ha niocmaei Yvbo2o Oamu ix NOPIGHILHY XaAPAKMEPUCTIUKY .

Abstract

Recently, the use of two-stage screw dental implants has become increasingly widespread in order to improve
the fixation of removable dentures on the toothless jaw (especially the lower one). For this purpose, a telescopic
or beam locking system is most often used. In order to determine which of them to give preference to, it is necessary
to study the stress-strain state of bone tissue around the implants, which serve as a support for a complete remov-
able prosthesis during its telescopic and beam fixation, and on the basis of this give their comparative character-
istics

Knrwouoei cnosa: imnianmamu, xicmkoga mxkanuna, 6a10una Qikcayis.
Key words: implants, bone tissue, beam fixation.

BukopucTaHHsS JBOCTYIIEHEBUX TBUHTOBUX 3YO0-
HUX IMIUIAHTATIB 3 METOIO MOJIMIIIeHHs (ikcarii 3HIM-
HUX IPOTe3iB Ha 6e33y0iii meeni (0co0INBO HIKHIN)
HAO0yJI0 OCTaHHIM YacoM Bce OLIBIIOr0 MOMIHMPEHHs [ 1,
2]. 3 wi€ro MeTor0 HalyacTille BUKOPUCTOBYETBCS Te-
neckomiyHa abo Oamouna cuctema (ikcamii [3]. s
TOTO, MO0 BH3HAYMTH SKil 3 HUX BiIJaTH TepeBary,

HEOoOXi/THO BUBYMTH HaNpyXeHO-1e(hOpPMOBAHUH CTaH
KICTKOBOi TKAHHHU HABKOJIO IMIDTAHTATIB, 1[0 CIIYKaTh
OIIOPOIO TTOBHOT'O 3HIMHOTO MpOTe3a Mpu HOTro Tenec-
KOmivHO1 1 6aKoBOT (hikcallii, i Ha MiJCTaBi I[bOTO JaTH
X NMOPIBHAJIbHY XapakTepuUCTUKy [4. 5].

Ha meprmomy ertani mociimkeHb 0yiI0 BU3HAYCHO
HaIpyXeHo-IeOpMOBaHUA CTaH KiCTKOBOI TKaHWHH,
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HaBKOJIO IMIDIAHTATy, IO CIYXXHUTh OMNOPOIO TIOBHOTO
3HIMHOT'O MPOTE3a HUKHBOI IIENIENH TPH HOTo Tenec-
KomivyHOT (ikcarii.

Ha npyromy erari HaImmmx JOCHiIKeHb METOIO PO-
00TH € BHBYEHHS HalIpyXeHO-Ae()OPMOBAHOTO CTaHy
KICTKOBOI TKAaHWHH HaBKOJIO IMIUIAHTATY, L0 CIYXXUTh
OIIOPOI0 MOBHOT'O 3HIMHOT'O MPOTE3a HWKHBOI LIEIend
npu Horo 6ankoBoi Qikcarii.

Martepianu Ta Metoau. /{11 mocATHEHHS MOCTa-
BJICHOTO 3aBIaHHA OyJO MOOYIOBAHO KOMITIOTEPHY
MOJIeITb, B SIKiil B SIKOCTi OIIOpH 3HIMHOTO IpOTe3a Ha
HIDKHIM IIeTieni BUCTYIalu Ba iIMIUIaHTAaTH, 00'eTHa-
HHUX MiXk 06010 6anKoro. Ix mapameTpu HOBHICTIO Bijl-
MOBiJJaIN TTapaMeTpaM iMIUIAHTAaTiB, BUKOPHCTOBYBA-
HUX TIpH JIOCHI/DKEHHI HampyXeHO-1e(OpMOBaHOTO
CTaHy KiCTKOBOi TKaHWHH IIPU TeJIeCKOMiuHil dikcarii
3HIMHOTO TPOTE3a HUIKHBOI LIEJIe 1 CTAaHOBUIIN (110-
BxkuHa 13 MM i niamertp 3,5 mm). Bigcrans Mix iMIuian-
TaTaMH MpH Pi3HUX cUcTeMax (ikcauii Tak camo 3aja-
BaJIach OJHAKOBOIO, OCKUIBKH 3MiHa 1€l BigcTaHi icTO-
THO BIUIMHE Ha BEIMYHHY HaIPYKEHO-1e(OPMOBAHOTO
CTaHy KICTKOBOI TKAHWHHM HAaBKOJO IMIUIAHTAaTiB. Y
MPOBEICHUX MOCII/KEHHSIX HAMH HE BPaXOBYBABCS
THI IIEJENN, OCKUIBKM OYEBHIHO, 110 JOBXKMHA JIIHIT,
0 3'€IHy€ IMIUIAHTAT 3 AUCTAJIBHUM KPAaeM IMpOTe3a,
MPOBEACHOI IO albBEOJSIPHOMY TIpPEOCHIO, ICTOTHO
BILUIMBAa€ Ha HANpYXeHO-Ae(OPMOBAHUI CTaH KiCTKO-
BOI TKAHWHH HABKOJIO IMIUIAHTATY.

[Ipu mpoBeneHHI HAIIMX JOCIIKEHb BEIHMYMHA
HaBaHTAXXCHHSI, 1110 MIepeIa€ThCs MPOTE3aMU Ha OalKy,
Tak camo Oyna pieaoro 200 H (o Bixnosigano HaBaH-
Ta)XCHHIO Ha IIEPIIOMY eTali HalluX IOCIiIKCHb), a
KYT, T SKUM BOHA IiepeaBaiacs, ckiaB 125° (o Tak
caMo BIJITIOBiJIaJIO KYTY, IiJl IKUM Iiepe/iaBaiacs HaBa-
HTKCHHS Ha IEPIIOMY eTalli HAIUX TOCHTIJKCHB).
[Ipn npomy nepeana HaBaHTaXXKEHHS OyI1a po3KiageHa
Ha BEPTHKAJIbHY 1 TOPU30HTAJIBHY CKJIAJIOBY.

Takuil miaxiz JO3BOJMB CTBOPHUTU €IUHY METO-
JIMKY PO3paxyHKy, siKka MO)Xe OyTH 3aCTOCOBaHa MpH
Oyab-sKiii 3MiHI KyTa TMepegadi HABAHTAXKCHHS, IO
BeJie TUIbKH JI0 3MiHHM BEPTHKAJIbHOI 1 TOPU3OHTAIILHOT
CKJI3IOBMX HAaBaHT)KEHHS Ha IMIUIaHTAT.

MopenoBaHHS Ta PO3pPaxXyHKH BUKOHYBAINCH B
KiHIeBo-eneMeHTHOMY TakeTi ANSY'S. s anpokcu-
MaIlii MojieNieii BUKOPHUCTaHUN CTaHIAPTHHUN KiHIEBUI
eslemenT SOLID92 3 6i0mioTeky eneMeHTiB porpaMu
ANSYS, skuil € KkBaApaTUYHUM €JIEMEHTOM 2-TO MO-
PSIIKY, IPUIATHUM JUISl MOZAEIIOBAHHS HEpETyJISIPHUX

citok. ExemeHT Bu3HauaBcs ecAThMa By3/1aMH, KOXKEH
3 AKUX Ma€ TPH CTYIECHI CBOOOIM TIEpEeMIllleHHsI B Ha-
npsaMKy ocer X, Y, Z, By3J10BOI CUCTEMH KOOPAHMHAT
[6, 71.

IMmianTaT Ha MoAensAxX 300pakKyBajll CXeMaTH-
YHO (CHHIM KOJILOPOM), BUBUCHHIO BiH HE MiJIATaB, 1 3
METOIO BIICYTHOCTI B HbOMY Jepopmarii 1 HanpyKeHb
MOJIEIIIOBABCS 31 3HAYHO OUIBIINM MOJYJIEM IIPYIKHO-
CTi, HIX y IHIIAX KOMIIOHEHTIB MOJIEII.

Pesyneratn nocimkenHs Ta ix ooroBopeHHst. s
JOCSATHEHHS TOCTABIICHOTO 3aBIaHHS Oyio BceOidHO
00CTeX)eHO TTO0YIOBaHY MOJIENb, BUBYEHO BETMIHUHH 1
XapakTep PO3INOAiLTY HaNpyKeHb 1 aedopmariii B cuc-
TeMi KiCTKOBO{ TKaHMHU — IMIDIaHTAT, IPH OasodHOI
¢ikcalii TOBHOTO 3HIMHOTO ITPOTE3a HIKHBOT IIEJIeH
3 onoporo Ha iMruiantatd. OTpUMaHi pe3yabTaTH MU
MOPIBHAIM 3 OTPUMAHUMHU PaHillle aHATIOTTYHUMHU TO-
Ka3HHKaMU MPH TEJIIECKOMYHOMY croco0i dikcarii. Ha
eTani MomnepeHix T0CTiPKeHb, P MOJCIIOBaHHI Ha-
MIPY’KEHO-Ie()OPMOBAHOTO CTaHY, KICTKOBOI TKaHWHH
HaBKOJIO IMIUIAHTATIB, NPH OJHAKOBOMY BEpPTHKAJb-
HOMY HaBaHTa)KEHHi, BIIMIHHOCTEH y PO3IOIiTI Mak-
CHMAQJIHUX Halpy)XeHb y KICTKOBiil TKAaHWHI HaBKOJIO
IMIUIAaHTATIB TIPU TEJNECKOMiUHil Ta OaNKoOBil cucTeMi
¢ikcarii 3HIMHOTO MPOTE3a HIKHBOT MICIICITH HE BUIB-
neHo. Le moB's3aHo 3 THM, 1[0 3HIMHHH MPOTE3 HUXK-
HBOI ILIEJeNy MOXKHA PO3INIAJAaTH NP TEIeCKOMiYHiN
¢ikcawii 1 cTpOoro BepTUKAILHOMY HaBAaHTAXXEHHI SK
Oanky.

[Tpu mosiBi rOpH30HTANBHOT CKJIaOBO1, XapaKkTep
1 BeMYMHA MaKCUMAaJbHUX HAIPy>KeHb HABKOJIO iM-
IUTAHTATIB ITpH OATKOBOI 1 TeNECKOMIYHOT (ikcarii 3Hi-
MHOTO TIpOT€3a HIDKHBOI IIENCNH iCTOTHO BiIpi3HS-
€TBCSL.

J151s1 BUKOHaHHS TIOCTABJICHOTO 3aBJaHHS 3 BU3HA-
YeHHs TIOJIiB HANPYXEHb 1 Jedopmaniil npu 6aJoqHol
¢ikcarii 3HIMHOTO TIpoTe3a HIDKHBOI HICNEHH OyIIHn
NPOBE/ICHI /IBa BapiaHTH PO3PaxXyHKY, i KOXKEH 3 IHX
BapiaHTIB MOPIBHIOBABCS 3 aHAJITHYHUMH PO3paxyH-
KaMH IIpU TeJIecKoMivHii Qikcauii. Y naHiii crarTi Ha-
BOJIMTBCSI Bi3yalli3oBaHe 300paKeHHS! BEMUMHHU 1 Xa-
pakTepy  pO3MOAUTy  HAmpy)KeHO-ae(hOPMOBAHOTO
CTaHy KICTKOBOI TKaHWHH HAaBKOJIO IMIUTAHTATIB, IO
CITyXaTh OIIOPOIO TIOBHOTO 3HIMHOT'O TIPOTE3a HIXHBOT
1IeJIeny Ipy Horo O6anouHiil dikcanii mig giero ropuso-
HTAJILHOI CKJIaJI0BO1 (pHLC.).
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0 e
Bapianm 1. Benuuuna nasanmasicenust 6 cucmemi Bapianm 2. Benuuunu Hasanmaxicents 6 cucmemi
KIiCmMK08a MKAHUHA-IMIAaumamu, 00'cOnani mixc co-  Kicmkoga mKAHUHA-IMAIAAHmamu, o0'conani mixc co-
0010 bankoro. 0010 bankoro.
F.oepm= 114 H. F.p=163 H
Ompumani pesyromamu 6yau 36e0eHi 6 maodauyio.

Tabnums

3HaYeHHd NepeMillleHb B MOJIeJli | MAKCHMAJIbHE 3HAYCHHS HANPYKeHb B MOJieJIi, iMILIaHTaTi, KiCTKH

Ne Bapianty

MakcumanbHe nepeMi-

MakcumanbHe HagauTaxenns, H/mm? (MIla)

LICHHS, MM MOJEIb IMIUIAHTAT KICTKa
1 0,0085 26,7825 23,2218 8,1419
2 0,2927 220,1430 220,4130 100,3478
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Ha niocmaei nposedenux 00CniodHceHb MOACHA
3poOUmMU HACMYNHI GUCHOBKU.

1. BennunHa ropu30HTaNBHOI CKJIaJ0BOI, IO Ie-
penaetbes mia kytoM 125° Ha iMIuaHTaTH, 00'eaHAHI
MiX CO0OI 0aJKOI, CIIY>KOOBIIIB OIOPOK MOBHOTO
3HIMHOTO TIPOTE3a Ha HIKHIN 1Ienerni npu ioro 6aio-
yHOi (ikcauii, nepeBepiIye BepTUKAIBHY CKIIAJIOBY B
1,42 pasm, a npu bOMY aOCOJIFOTHA BEJIMUYMHA MAKCH-
MaJIbHOI HAaNIPyTH HaBKOJIO BHYTPIIIHBOKICTKOBOI Jac-
TUHH IMIDTaHTaTiB OyayTh Bumme B 12,3 pasu. (Ilpu Te-
JIeCKOMivHOI (ikcaril mpy TUX K€ YMOBax IIeH MoKa3-
HUK Oyne Bute B 15,1 pasu). Lle n1o3Bossge HaM puiTH
JI0 BUCHOBKY, IO TIPY BUKOPHUCTaHHI EHTAIBHAX iM-
TUTAHTATIB HA HUKHIN IIeNeTTi B IKOCTi OMOPH MTOBHOTO
3HIMHOTO MPOTe3a HEOOXITHO BiAIATH IiepeBary 0ao-
YHil cucTeMi ikcarrii.

2. AOCOJNIOTHI MaKCHUMajbHI BEJIMYMHH HAIpy-
)KEHb B CHCTEMI KICTKOBa TKAaHWHA-IMIUIAHTAT IIif
BIUIMBOM BEPTHKAIBHOI CKJIJ0BOI P TEIECKOIIUHii
1 6anmovHoO1 cucteMi Qikcarii 3HIMHOTO TPOTE3a HIDK-
HBOI MIEJTeNH MPAKTHYHO OJHAKOBi i ckmamn: 8,1708
H/mm2 (MITa) i 8,1419 H/mMM2 (MI1a) BiamoBigHO.
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CLINICAL EVALUATION OF THE EFFECTIVENESS OF TREATMENT AND PREVENTION
MEASURES ON THE STATE OF HARD TISSUES OF TEETH OF PRESCHOOL CHILDREN WITH
FLUORIDE DEFICIENCY

Anomauisn

Ilpobnema npoghinaxmuxu kapiecy y dimeil 00OUKIIbHO2O0 GIKY, KL NPOACUBAIOMb 8 YMOSaX dediyumy pmopy,
€ HA2AILHOIO Y 38 53KY 3 GUCOKOI0 NOWUPEHICMIO KAPIO3HO20 Npoyecy ma CKAAOHICmIO peanizayii eghexmueHux
npoginakmuynux 3ax00i8. Ocmanti 00CAIOAHCEHHs NIOMBEPOAHCYIOMb, U0 NIKYBATbHO-NPODLIAKMUYH] KOMAIEKCU
3 BKIIOUEHHAM PEMIHEPANIZYIOUUX, KOPUSYIOUUX MIKPODIOPY Ma IMYHOMOOYNIOIOUUX KOMHNOHEHMIE MOJICYIMb NO3U-
MUBHO GNIUBAMU HA CMAH MEEPOUX MKAHuH 3y0is y oimeil. OOHAK HAABHICMb OI02e0XIMIYHUX 0CODIUBOCTmeEl MA
He0OCMAamHsL KiIbKiCmb KIIHIYHUX poOim i3 00820Mpueanum nepio0om CnoCmepedlceHHs: 3yMOGIII0Mb HeobXio-
HICTb NOOALULUX OOCTIONCEHD.

Memoro docnioicennsn 6y10 oyinumu epekmusHicmes po3pooaeHO20 MIKYEANbHO-NPOPINAKMULHO20 KOMNIe-
KCy npenapamis Ha meepoi mkanunu 3y0ie dimeil 4—5 pokis 6 ymosax deghiyumy gpmopy.

Mamepianu ma memoou. Y 0ocriodcenni e3sanu yuacms 67 oimeii (4—5 pokis), saKi npodicueanu y pecionax iz
HU3LKUM 8Mmicmom ¢pmopy y nummiti 600i. Ocrosna epyna (n=35) ompumyseana KOMIIEKC NPenapamie 3 pemine-
Panizyouo, 0emoKCUKAyitiHow ma iMyHOMOOYII01040I0 0i€io, Modi K epyna nopieHanus (n=32) ompumyseana
auwe 6azosy mepaniio. CmomamonociyHull cmamyc oyinio8anu y GUXionull cmau ma 3 inmepaganom y 6 micayis, 1
ma 2 poxu. [[na ananizy cmany meepoux mxaHuH 3y0i6 8U3Ha4a8Cs iHOeKc KNn3, a MAKo*C pO3PAxXo8yeau Kapiec-
npoginaxmuuny egpexmugnicmo CmamucmuuHo 3Ha4ywyy GIOMIHHICMb MINC ANbMEPHAMUSHUMU KITbKICHUMU
03HAKAMU 3 PO3NOOLIOM, 8IONOBIOHUM HOPMATLHOMY 3AKOHY, OYIHI08AIU 30 00NOMO2010 t-Kpumepiio Cmblodenma.
Pisnuyro esascanu cmamucmuuno 3nauywoio npu p<0,01.

Peszynomamu docnioxncenun. 3a 060piunuti nepiod cnocmepedcenHs npupicm iHOeKcy Kn3 @ OCHOGHIU epyni
cmanosus 0,4, mooi ax y epyni nopisuanus — 0,73, wo c8i0uums npo HUdICYy IHMEHCUBHICMb YPAJICEeHHs 3)0i6
Kapiccom npu 6UKOPUCMAHHI JTIKY8ANbHO-Npogitakmuunoco xomnaexcy. Pospaxosana xapiccnpoginakmuuna
egpexmusnicmo (54,79 %) niomeepouna egpexmugnicmos po3pooaeHUX 3aX00i8.

Bucnoeku. 3anpononosanuii 1iky8anbHO-npo@inakmuyHu KOMAIEKC CNPUAE 3MEHUEHHIO THMEHCUBHOCTI
Kapiecy y dimeil, Ki NPOJICUBAIOMb Y pe2ionax i3 deghiyumom ¢pmopy, wo pobums 11020 nepcnekmusHuM 0Jis no-
0aIbUL020 BUKOPUCAHHS 8 NPOQINAKMUYHIL CIOMAMON02T] OOWKITbHUKIE Y NOOIOHUX OI02COXIMIUHUX YMOBAX.

Abstract

Caries prevention in preschool children living in conditions of fluoride deficiency remains a pressing issue
due to the high prevalence of carious lesions and the complexity of implementing effective preventive measures.
Recent studies confirm that combined therapeutic and prophylactic complexes including remineralizing, micro-
flora-correcting, and immunomodulating components can have a positive effect on the hard tissues of children’s
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teeth. However, biogeochemical peculiarities and the insufficient number of long-term clinical trials necessitate
further research in this area.

The purpose of the study was to evaluate the clinical effectiveness of a developed therapeutic and prophy-
lactic complex of drugs on the hard dental tissues of 4-5-year-old children under conditions of fluoride deficiency.

Materials and methods. Sixty-seven children aged 4-5 years, living in regions with low fluoride content in
drinking water, participated in the research. The main group (n=35) received a prophylactic regimen that included
remineralizing, detoxifying, and immunomodulating agents, whereas the comparison group (n=32) received only
basic therapy. Dental examinations were performed at baseline and at 6-month, 1-year, and 2-year intervals. The
caries index (dft) was used to assess the condition of the hard dental tissues, and the caries preventive effectiveness
was calculated. A statistically significant difference between alternative quantitative features with a distribution
corresponding to the normal law was evaluated using Student's t-test. The difference was considered statistically
significant at p<0.01.

Research results. Over the two-year observation period, the caries index increment in the main group
reached 0.4, compared to 0.73 in the comparison group, indicating a lower caries progression rate among chil-
dren receiving the complex. The calculated caries preventive effectiveness of 54.79 % further supports the effec-
tiveness of this therapeutic and prophylactic approach.

Conclusions. The proposed therapeutic and prophylactic complex reduces caries intensity in preschool chil-
dren living in low-fluoride regions and shows promise for further application in preventive dentistry under similar

biogeochemical conditions.

Knrouosi cnosa: 6iozeoximiuni 0cooausocmi, pomoea NOPONCHUHA, JIKYSANbHO-NPOGIIAKMUUHUL KOMNILEKC,

dimu.

Key words: biogeochemical properties, oral cavity, treatment and prevention complex, children.

[Ipob6nema mpodinakTHKH Kapiecy y MiTeH DOMIKi-
JBHOTO BIKY, SIKi MPOXXKUBAIOTh B yMOBaX AeilUTy
(dTOpy, 3aNHIIAEThCS aKTyaJlbHOIO 4Yepe3 3Ha4yHy IOo-
HIMPEHICTH i€ MATOJOTIT Ta CKJIAIHICTh 3a0e3MeUeHHS
HaJIeKHUX NpodiTakTHUHUX 3ax0AiB [2, 4]. 3a naHuMu
CHCTEMaTHYHUX OIJIS/IIB BCT@HOBJICHO, LIO 3aCTOCY-
BaHHs (PTOPBMICHHX IpenapariB y KOMILIEKCI 3 iH-
[IMMH TEpaneBTHYHUMH YMHHUKAMHU CYTTEBO 3HHIKYE
IHTEHCHBHICTh Kapiecy y JiTeH, OJHaK ONTHMAaJbHI
CXEMH IX BUKOPUCTAHHS OTPeOyIOTh MTOJabIIOro 10~
cmimpkernas [1, 5, 7]. Ilpu npoMy BHECOK COIiaNbHUX,
0i0reoXiMIiYHAX Ta MOBEAIHKOBUX (PAKTOPIB TAKOXK €
BaroMmMm, 30KpeMa B perioHax i3 HeJjoctauero Gropy y
MUTHIHT Boi [2, 4].

AHai3 OCTaHHIX IMyOiKamiid CBIAYUTH, IO BIIPO-
Ba/DKEHHS 1HHOBAIIMHUX JIKYBaJIbHO-IIPOQIIaKTHY-
HHUX KOMIUIEKCIB, sIKi [TO€HYIOTh peMiHepaizyroui, Ko-
puryrodi Mikpoduiopy, JeTOKCHKalliiiHi, alanToreHHi
Ta IMyHOMOJIYJIIOI0Y1 KOMIIOHEHTH, MOYKE MaTH MO3H-
THBHUY BITUB Ha CTaH TBEPAUX TKaHWH 3y0iB [3]. On-
HAaK HEJOCTaTHsA KUIBKICTh KIIHIYHUX AOCIIIKEHb 13
JIOBIOTPHUBAJIMM HEPI0ZOM CIIOCTEPEKEHHS YCKIIAIHIOE
BU3HAYECHHS €)EKTUBHOCTI TAKUX KOMILJIEKCIB y AiTei
JIOMIKIJIBHOTO BiKY, 0COOJIMBO 3 ypaxyBaHHsAM Oioreo-
XIMIYHHAX OCOOJIMBOCTEH HABKOJIMIIHBOTO CEPEIOBUINA
[2, 6].

3 orysimy Ha HEOOXiTHICTh MOJIMIIEHHS] CTOMATO-
JIOT1YHOTO 37I0POB’S Ta MPOQUIAKTUKN Kapiecy y TUTS-
YoMy Billi, 0COOJMBO y peTioHax i3 HU3bKUM BMIiCTOM
¢dbropy, moctae moTpeda y KOMIZIEKCHOMY BHBUEHHI Ta
BIIPOBQ/KCHHI Ti€BUX MPOQUIaKTHIHUX 3axomiB [4].
Came ToMy TpOBEICHHS KIIIHIYHOT OIIHKY e(DeKTHBHO-
CTi JIKYBILHO-TIPOQIIAKTHYHNX KOMIUIEKCIB € CBOE-
YaCHUM i HAYKOBO OOIPYHTOBaHHMM 3aBIAHHSM, SIKE MAE
He JIMIIEe TEOpEeTHYHe, a W CyTTEBE NpaKTHYHE 3HAa-
YEHHS.

MeTo10 TaHOTO IOCTIMKCHHS OYJO OIIHUTH B
KIHAII epeKT po3poOICHOTO JNIKYBAIEHOTO KOMILIE-
KCy TIpemapaTiB Ha TBepAi TKAaHUHU 3y0iB Jiteii 4-5 po-
KiB Ha TJ1i nedinury dropy.

Martepian Ta MeTomu HocaimkeHHs. B mocii-
JUKEHHI Opaio y4acTh 67 MaIli€HTiB BiKOM 4-5 pOKiB,
siki 3a3HaBanu Aedinut ¢ropy (35 ocid — ocHoBHA
rpyna (M. Kamyir), 32 ocobu — rpyma nopiBHSIHHS (M.
Honuna). [litn micta Kanymr oTpuMyBaiu JIiKyBaibHO-
Mo LTAKTHIHAN KOMILIEKC 3rigHo cxemu. Cxema mpo-
¢inakTUKA BKITIOYANa B cebe mpenapaTH, 0 BKI0Ya-
IOTh PEMiHEpaNi3ylodi, KOPUTyrdi MiKpodIopy, IeTo-
KCHKAaIlii{Hi, alalTOreHHi Ta IMyHOMOIYIO0Yi KOMIIO-
HeHTH. Micto Kamymr Ta w™icto [lonmmHa He
BiJIPi3HSUTUCS 32 PIBHEM 3aXBOPIOBAHOCTI, CKJIAIOM TTH-
THOT BoJu Ta BMicToM ¢ropy. Jditu M. Jlonuna otpumy-
BaJIM TUTbKK 0a30BY Teparito.

CToMaToJIOTiYHUH OIJISiI TPOBEJCHO B YMOBAax
CTOMATOJIOTiYHOrO KabiHeTy. OOCTeXeHHSI MPOBOJIM-
JIOCS 32 3arajJbHONPUIHSATOI METOJMKOI0 3 BUKOPHC-
TaHHSM CTaHAAPTHUX CTOMATOJIOTTYHUX IHCTPYMEHTIB,
110 BXOJATH 10 OIIISA0BOr0O Habopy. [laHi oO6cTeskeHHs
(ikcyBaucs B KapTax CTOMATOJIOTIYHOT'O 0OCTEXEHHS
pOTOBOI MOPOXKHUHU JAWTHHH, PO3pOOJIEHUX Y Bismi-
JIEHHI CTOMATOJIOTii INTAYOTo BiKy Ta opTomoHTii Y
«CIJIX HAMH». ¥V BciX MaIji€HTiB B BHXiJTHOMY
CTaHi, yepe3 6 micsIliB, 1 Ta 2 poKH OIIHIOBAJIN CTOMAa-
TOJIOTIYHUH CcTaTyC.

J171s OIiHKY CTaHy TBEPANX TKaHWH 3y0iB BUKOPH-
CTOBYBAJIH 1HEKC KiTs,[8].

Po3zpaxoByBanu kapiecnipoinakTHIHy e(peKTHB-
HICTB - KIIE (penykuito Kapiecy).
KIIE — kapiecipodinakTHaHni eeKT y BiICOTKax Bi-
Jnobpakae CTYNiHb 3HIDKCHHS 1HTEHCHUBHOCTI Yypa-
KEeHHsI 3yOiB KapiecoM B OCHOBHIH IpyIi BiJIHOCHO
rpymnu nopiBasHH:A [8].

ITpu cratucThyHii 00poOIi OTPUMAaHUX PE3yJib-
TaTiB BUKOPHCTOBYBAJIACs KOMII'FOTEpHA Iporpama
STATISTICA 6.1. nyis ottiHK# IXHBOT JOCTOBIPHOCTI Ta




«COLLOQUIUM=JOURNAL» #30 (223), 2029 / MEDICAL SCIENCES 63

NOXHOOK BUMiptoBaHb. CTaTHCTHYHO 3HAYYITY BiIMiH-
HICTh MK aJTbTepHATUBHUMHU KiJIbKICHUMHU O3HAKAMHU 3
PO3IIOAITIOM, BiATIOBITHUM HOPMAJIHHOMY 3aKOHY, OIi-
HIOBAJIX 3a JOMOMOTor0 t-kpurepiro CthiogeHTa. Piz-
HUIIO0 BBaXaJIM CTAaTUCTUYHO 3Hauymiow npu p<0,01

[9].

PesysabTaTnn Ta ix oOroBopenHs. Pe3synbraTtu
aHaTi3y JUHAMIKH MPUPOCTY Kapiecy 3yO0iB y mitei 4-5
POKIB, sIKi 3a3HaBaJIN BILTUBY AepinuTy Gropy y muT-
Hill BOZIi B IIpOIIECi MPOBEIEHHS JiKyBaIbHO-TIpO(dina-
KTHYHHAX 3aXOJiB IPEACTAaBIICHO y Ta0mi 1.

Ta6mums 1

JnHamika 3MiHM iHAeKCYy K1 y fiTeil 4-5 pokiB, mo npoxuBaTs B M. Kaaym ta M. Jlotuna B npoueci
NPOBeJeHHS JTiKyBAIbHO-NPOMIIAKTHYHHX 3axX0AiB, M+m

[NoxazHux OcHOBHa rpyma, .
I'pyna nopiBusaHHA, M. [lonuna
M. Kanym —
- n=32
n=35
Tepminu
KIT, [Mpupicr KIT, [pupict
N 8,78+0,72 i i
Buxinauit 0>0.1 8,68+0,84
8,88+0,81
Yepes 6 MicalliB p>0,1 0,1 8,89::8),;35 0,21
p1>0,1 p1>0,
9,03+0,88
Yepes 1 pix 00,1 0,15 R 0,21
p1>0,1 p1>0,
9,18+0,85
Yepes 2 poku p>0,1 0,15 9.4 1:(;)’192 0,31
p1>0,l pl ’
[Mpupict 3a 2 poku - 0,4 - 0,73

[IpuMiTKa:p— MOKa3HUK BIPOTiIHOCTI BIAMIHHOCTEH BiJ] IPYITH MOPIBHSHHS;
P1 — HOKa3HMK BipOTiAHOCTI BiIMIHHOCTEH BiJl BUX1THOTO CTaHYy.

Awnaniz tabmuui 1 nokasye, mo oOWMABI Ipymnu
MaJd MOMIOHI BUIXIJHI TMOKA3HUKH IHAEKCY KIls
(8,78+0,72 y ocHOBHi#1 rpymi Ta 8,68+0,84 y rpymi mo-
PIBHSHHS), 3 HEBEJIUKOIO PI3HUIICIO, III0 HE MaJia CTaTH-
CTHYHOI goctoBipHOCTI (p>0,1). Ile cBimuuTs Mpo ox-
HOPITHICTh BHOIPKH Ha TTOYATKY JOCIIKSHHS.

[poTsiromM ABOPiYHOTO MEPioay CIOCTEPEKEHHS B
000X TpyIax cIocTepiraBcsi MOCTYMOBHH MPUPICT iH-
nekcy kn3. OnHak, neit npupict OyB OLIBII TOMITHUM
y TpyIi NopiBHsIHHS, Jie BiH cTaHoBuB 0,73 npotu 0,4 y
OCHOBHI#1 rpymni. He3Baxxatouu Ha 11e, pi3HUIIS MiX IIPH-
pocTamu rpyI He OyJia CTaTUCTHYHO 3HAYYLIO0 Ha KO-
JHOMY eTarti crioctepeskenns (p1>0,1).

Kapiectipodinaktnunuii epexr (KIIE) 6yno pos-
PaxoBaHoO 3a (OPMYIIOO:

0,4 - 100

KIIE=100 - 073

=54,719%

Otpumanuii kapiecnpodinakTHIHUN eeKT cBil-
YUTHh TMPO e(EeKTHBHICTh 3aIPOIOHOBAHOIO JiKyBa-
JHHO-TIPO(DITAKTHYHOTO KOMIUIEKCY B OCHOBHIN Tpyi
MOPIBHSHO 3 KOHTPOJLHOIO. []e Bka3ye Ha MO3UTUBHUI
BILUIMB MPOBEJCHNX 3aXO/iB HA 3MEHIICHHS IHTEHCUB-
HOCTi PO3BHUTKY Kapi€ecy cepell TOCIiKyBaHUX JiTeH B
IIOMY BiIKOBOMY Jlialla30Hi.

BucHoBkmu:

1. V¥V xoxi IBOPIYHOTO CIIOCTEPEIKCHHS Y AiTeH
4-5 pokiB, fIKi NPOXMBAIOTH B yMOBax Je(iuuTy
¢dropy, 1HIAEKC K3 y TPYIi NOPIBHAHHSA 301IbLIMBCS 3
8,68+0,84 no 9,41+0,92 (npwupicr 0,73), Toai gk y oc-
HOBHIH rpyni — 3 8,78+0,72 no 9,1840,85 (mpupict
0,4).

2. PospaxoBana kapiecrnpo¢itaktuyna edek-
tuBHicTh (KIIE), mo cranoButh 54,79%, niarBepaxye
Pe3yIBTaTUBHICTh 3aCTOCOBAHOTO JIIKYBaIBHO-TIPOQi-
JIAKTUYHOT'O KOMIUIEKCY: y AiTei OCHOBHOI IPpyINy MpH-
picT kapiecy 6yB Ha 0,33 HIKYHAM, HIXK y TPYII ITOPiB-
HSTHHS.

3. OtpumaHi JaHi CBiT4aTh MPO AOIIIBHICTH
PO3pOOIEHOT0 KOMIUIGKCY 3aXO[iB SK €(EeKTHBHOTO
METO/ly 3HW)KEHHS IHTEHCUBHOCTI Kapiecy y JOUIKLIb-
HHKIB 13 HMU3bKMM BMIiCTOM (pTOpY Y MHUTHIN BOI, 1110
Mae BaXIIMBE 3HAYCHHS IS TPOQIIaKTUYHOT CTOMATO-
JIOTi1 y perioHax 3 moaiOHUMHU OIOTCOXIMIYHUMH YMO-
BaMH.
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