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Abstract.

In our work, we analyzed literary sources on the problem of the mechanism of hemostasis dysfunction.

Annomauus.
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The hemostasis system is an evolutionarily devel-
oped, multicomponent protective device of the body. It
ensures the formation of a fibrin clot and maintaining
blood in a liquid state. The physiological formation of
a clot and its lysis is a series of well-regulated and bal-
anced interactions between plasma factors, enzyme co-
factors, their Disorders of the hemostatic system occur
as disseminated intravascular coagulation (DIC), the
development of which leads to progression. sharp ag-
gravation and often unfavorable outcome of the patho-
logical process.

DIC syndrome is always secondary to a general
disturbance of homeostasis. It is characterized by ex-
cessive activation of the hemostatic system, leading to
excessive generation of thrombin (thrombinemia). ac-
celerated intravascular synthesis of fibrin with subse-
quent blockade of microcirculation in target organs
(lungs, kidneys, liver, gastrointestinal tract, brain).

regulators and various blood cells, as well as vas-
cular endothelium. The main mechanism of activation
of hemostasis components is limited proteolysis, in
which an active enzyme is formed from an inactive pre-
cursor, catalyzing the process of blood coagulation or
lysis of a fibrin clot.

When compensatory-adaptive hemocoagulation
mechanisms fail, the process of blood microclotting is
triggered, which accompanies many pathological con-
ditions, in particular thermal burns.

At the same time, hypoxia, acidosis, as well as in-
toxication with various metabolites of protein, lipid and
carbohydrate metabolism develop in the body. DIC
syndrome is accompanied by a decrease in anticoagu-
lant potential and depression of fibrinolysis. which
leads to the accumulation of fibrin microclots in the
bloodstream and the development of multiple organ
failure.

The process of blood coagulation is a multifaceted
process that is activated by damage to the vascular wall

and ends with the formation of a fibrin clot, which co-
vers the vascular defect and thus prevents bleeding.
Also, a very important element of the coagulation sys-
tem is maintaining the blood in a liquid state, namely
preventing not only bleeding, but also thrombosis. The
main components of blood coagulation can be repre-
sented as two parallel processes.

These are primary (vascular-platelet hemostasis)
and secondary (plasma hemostasis). Primary hemosta-
sis mainly responds in the first minutes after tissue
damage; the plasma coagulation system requires about
10 minutes. The most favorable conditions for the oc-
currence of vascular-platelet hemostasis are large ves-
sels in which the blood flow speed is the highest, since
in this way platelets are transported to the site of dam-
age at maximum speed, which also ensures high

adhesion and after this the formation of a fibrin
clot occurs. At the same time, if we are talking about
vessels with slow blood flow, then the plasma hemosta-
sis system plays the greatest role in them, since too high
a blood flow speed does not allow adequate formation
of an effective blood clot. As mentioned above, the
main purpose of plasma hemostasis is the formation of
a fibrin clot. This cascade of reactions operates on the
basis of direct and feedback connections, which are in
constant balance and at the same time strengthening
some reactions, inhibiting others. The first stage is the
release of tissue factor from the wall of the damaged
vessel.

It is found in almost all cell membranes of the
body with the exception of the vascular endothelium.
This factor binds to activated factor VII. Together they
form a complex called the “external tenase”. One of the
most important functions of this complex is the break-
down and activation of factor X. Activated factor X in
turn converts prothrombin into thrombin, albeit very
slowly and in small quantities.

But even these minimal concentrations of throm-
bin are sufficient for the subsequent activation of factor
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V by thrombin, which in turn, together with the nega-
tively charged phospholipid surface, is a cofactor of
factor Xa and enormously accelerates the process of
transition of prothrombin to thrombin. This mechanism
for accelerating one’s own production due to the prod-
uct of the previous reaction is called a positive feedback
loop

There is also a second positive loop in the blood
coagulation cascade. Extrinsic tenase partially activates
factor IX, which, together with activated factor VIII on
the platelet surface, also activates factor X. This com-
plex is called “internal tenase”. The third positive loop
is due to the fact that a small amount of thrombin also
causes the activation of factor XI, which activates fac-
tor IX and is involved in the creation of intrinsic tenase.
Ultimately, a huge amount of thrombin stimulates the
process of fibrinogen polymerization and simultane-
ously activates factor XIII.

Next, factor X111 covalently binds two fibrin mol-
ecules, thus stabilizing the fibrin clot. Separately, it is
worth mentioning the contact pathway for activating
blood coagulation. When blood comes into contact with
a negatively charged surface, factor XII is activated,
which is enhanced by kallikrein and high molecular
weight kininogen. This complex activates factor XI and
thus also takes part in the process of blood clotting.

Naturally, the coagulation cascade cannot function
without negative feedback, otherwise it would lead to
uncontrolled blood clotting 10 and death of the body.
For this purpose, the body has a system of clotting in-
hibitors that maintain balance and limit uncontrolled
clotting. This system includes a tissue factor pathway
inhibitor, antithrombin 111, and the protein C system.
The tissue factor pathway inhibitor affects only the ac-
tivated factor VII associated with tissue factor on the
one hand and factor Xa on the other.

At the same time, it simply does not affect the ac-
tivated factor VII and it can circulate freely in the
plasma. Antithrombin binds directly to factors Xa, 1Xa,
Xla and thrombin, blocking their active centers. And
finally, the protein C system, which is activated by
thrombin, and with the help of cofactors protein S, en-
dothelial S receptor and thrombomodulin, inactivates
Va and Vllla. Thus, thrombin, which is the most pow-
erful and main activator of blood coagulation, always
simultaneously triggers the mechanisms of its own in-
hibition in order to maintain balance.

Another important mechanism is the process of fi-
brinolysis, which is designed to gradually destroy the
formed fibrin clot to restore full blood flow. This pro-
cess occurs under the influence of the protein plasmin,
which is formed from plasminogen under the influence
of plasminogen activators: urokinase and tissue. This
reaction is accelerated many times over by fibrin. As a
result, the process of fibrin clot formation simultane-
ously activates the fibrinolysis system, which begins to
destroy the formed clot as the tissue defect heals. The
blood coagulation system is a complex and self-suffi-
cient system, so any disruption in the functioning of one
or more of the stages affects the entire process and often
leads to either thrombosis or bleeding. The most com-
mon deficiencies are factors VIII, IX, and von Wil-
lebrand factor. The remaining factor deficiencies,

which include deficiencies 1, I, V, VII, X, XI, XIlI, as
well as combined deficiencies, are much less common
and are called a group of rare coagulopathies and ac-
count for about 3-5% of all coagulopathies. Each defi-
ciency separately, its clinical picture, diagnosis and
treatment will be discussed in more detail below.

Deficiency of factor XIl, Hageman factor, was
first described by Oscar Ratnoff and John Colopy in
1954. During a standard examination before surgery,
the patient Hageman was found to have a significant
increase in the Lee White clotting time; the patient had
no hemorrhagic history. Next, coagulation factors VIII,
IX, XI were added to the patient's plasma, and with
each of them there was no correction of clotting time,
from which Ratnoff concluded that the patient lacked
an unknown coagulation factor, which he called the
Hageman factor. Factor XII is found in two forms: pro-
enzyme and activated protein (Xlla). Activation of the
proenzyme and its transition to the active form occurs
in plasma under conditions of contact with a negatively
charged surface: for example, foreign microorganisms
(viruses, bacteria, fungi, parasites), artificial surface
(catheter, glass, foreign object).

A few years later, the patient died from massive
pulmonary embolism, which allowed many to subse-
quently consider factor XII deficiency to be one of the
risk factors for thrombus formation. Factor XII (FXII)
is an 80 kDa glycoprotein with a plasma concentration
of ~40 pg/mL (~500 nmol/L). It is synthesized mainly
in the liver; there is evidence of the synthesis of the fac-
tor by leukocytes. It is 596 amino acids long and con-
sists of two chains, a heavy chain (353 residues) and a
light chain (243 residues), held together by a disulfide
bond. The factor XII gene is located on the long arm of
chromosome 5 5g35.3, occupies 12 kb and consists of
13 introns and 14 exons.

Currently, gene diagnostics of the blood coagula-
tion system is often used in the examination of patients
to identify risk factors for the development of pathol-
ogy, determine treatment and prevention tactics. Gene
polymorphism in the hemostatic system does not al-
ways manifest itself clinically, but the association of
cases of thrombosis with the carriage of congenital risk
factors for thrombotic complications is quite stable.

Fibrinogen (blood clotting factor I, FGB) is a gly-
coprotein, a precursor of fibrin, the main component of
the blood clot, which plays a connecting role between
type | collagen and cells. Fibrin is involved in platelet
aggregation by binding to their Ilb/llla receptors. A
polymorphism in the form of substitution of adenine
(A) for guanine (G) in the 455 promoter region of the
B-fibrinogen gene has been widely studied.

This nucleotide substitution increases gene ex-
pression. This causes fibrinogen levels to increase by
10-30.0%, increasing the risk of multi-lesion stroke,
and also affects blood lipid levels. The prevalence of
polymorphism of this gene in the European population
ranges from 3 to 20%. Prothrombin (coagulation factor
I1, FII) is a K-dependent glycoprotein, an inactive pre-
cursor of thrombin (factor I1a). Polymorphism 20210 of
the prothrombin gene consists of the replacement of ad-
enine (A) with guanine (G) in the 3'-untranslated region
of the gene, position 20210.
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Excessive production of prothrombin caused by
this polymorphism increases the frequency of venous
and arterial thrombosis in comparison with the normal
genotype, which, in turn, increases the risk of develop-
ing myocardial infarction and stroke. Clinical symp-
toms of thrombopbhilia also occur when combined with
the Leiden mutation (the mutations are close in geo-
graphical and racial distribution), as well as in the case
of heterozygous carriage (inheritance of the mutation is
carried out according to an autosomal dominant type).

Prothrombin polymorphism FI1:20210G>A (gen-
otypes GA and AA) increases the level of prothrombin
in blood plasma by 30%, increasing the risk of throm-
botic complications by 3 times. The prevalence of het-
erozygous carriage in the European population is 2—
5%. Coagulation factor V (proaccelerin, FV, Leiden
factor) is one of the key elements of the blood coagula-
tion system. With the Leiden mutation (polymorphism
1691G>A of the FV gene), inherited in an autosomal
dominant manner, at position 1691 of the coagulation
factor V gene, a replacement of guanine (G) with ade-
nine (A) occurs, leading to a disruption of the structure
of proaccelerin, which becomes resistant to the splitting
effect of the activated protein WITH.

With such resistance, there is a tendency to throm-
bosis. There are other mutations in the proaccelerin
gene, but the Leiden mutation is more common (5.7%).
Factor VI (proconvertin, FVII), being the first factor in
the extrinsic hemostasis pathway, activates factors 1X
and X. It is customary to identify so-called “reducing
polymorphisms” that have a protective effect against
the risk of thrombosis. These include the R353Q
(G10976A) polymorphism, in which arginine is re-
placed by the amino acid glutamine, which leads to a
decrease in the activity of coagulation factor VII.

Thus, homozygous carriers of the Q allele have a
72% decrease in the activity of this factor, R/Q hetero-
zygotes - by 25%, which halves the risk of developing
myocardial infarction compared to R/R homozygotes.
Polymorphism of the FVII gene: 10976 G>A (geno-
types G/A, A/A) leads to a reduced risk of myocardial
infarction, an increased risk of bleeding during antico-
agulant therapy in adults, and can also cause hemor-
rhagic diathesis in newborns.

In 1991, a study was conducted in Switzerland
among patients with factor X11 deficiency; the anamne-
sis was clarified in 74 patients with a deficiency of this
factor and, despite the reduced activity, hemorrhagic
syndrome was not observed in any patient, which al-
lowed us to conclude: factor XII deficiency is not
causes increased bleeding and, accordingly, does not
require any therapy or replacement of the deficiency
factor. Further studies showed that deficiency of
prekallekriin and high molecular weight kininogen,
which are involved in the activation of the “contact”
coagulation pathway, is also not associated with bleed-
ing. This has been shown in both animal models and
humans.

Factor XII does not appear to play a key role in
stopping bleeding. Some studies have shown that factor
XII may be a critical initiator of thrombosis on artificial
surfaces such as polyurethane and polytetrafluoroeth-

ylene catheters. In addition, FXII may also play an im-
portant prothrombotic role in certain patient groups,
such as patients with atherosclerosis, severe bacterial
infections.

Worldwide, patients with factor XI1I deficiency do
not receive routine hemostatic therapy, nor do they re-
quire perioperative administration of fresh frozen
plasma. Nevertheless, there are cases in the Russian
Federation when patients are prescribed preventive ad-
ministration of FFP. There is also a certain difficulty in
patients with Hageman factor deficiency and the need
to receive peri- or postoperative therapy with unfrac-
tionated heparin, which is monitored using activated
partial thromboplastin time, for example, during car-
diac surgery.

Some studies of adult patients with factor XII de-
ficiency have transfused FFP to adequately monitor
aPTT, while others have either given empiric doses of
heparin or used a different test to monitor heparin ther-
apy.

Thus, at the end of the literature review, we can
say that the relevance of this problem in the study re-
mains in first place in medicine in general.
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THE IMPORTANCE OF COMPUTED TOMOGRAPHY IN DENTAL IMPLANTATION.

Abstract.

Since the discovery of the phenomenon of osseointegration, research has been conducted for more than 65
years to improve the accuracy of the surgical stage of dental implantation and ensure long-term high-quality
results of subsequent prosthetics [1]. Cortical and trabecular bone is constantly changing as a result of modeling
and remodeling, and it is the absence of teeth that causes significant changes in the structural elements of the
dental system, which can subsequently lead to unsatisfactory results of prosthetics for such patients [2].

Keywords: dental implantation, cone beam computed tomography.

The success of dental implantation, first of all, de-
pends on the completeness of the complex of preopera-
tive diagnostic measures, including both clinical re-
search methods in dentistry and radiological ones. One
of the most accurate and safe research methods today is
cone-beam computed tomography, which allows one to
obtain reliable information about the condition of the
bone tissue of a patient planning to undergo dental im-
plantation surgery [3].

The purpose of the study was to study the condi-
tion of the bone tissue of the alveolar processes of the
dentofacial segments of the upper and lower jaws using
computed tomography (CT); using a morphological re-
search method, to identify the relationship between the
structure of the alveolar processes of the upper and al-
veolar parts of the lower jaws with the “optical density”
of bone tissue.

Material and methods.

The object of study is the alveolar process of the
upper and alveolar part of the lower jaw of patients. We
examined areas of the alveolar process in the area of the
first premolar, first and second molars of the right half
of the jaws of each patient studied, since it is these den-
tal segments that most often require prosthetics to re-
store the integrity of the dentition. In the area of each
tooth, the following were measured on sagittal sections:
the height of the alveolar part of the mandible in rela-
tion to the upper wall of the mandibular canal and the
thickness of the spongy substance of the bone tissue of
the mandible between the cortical plates from the ves-
tibular and lingual surfaces and the mandibular canal;
the height and thickness of the alveolar process of the
upper jaw in relation to the bottom of the maxillary si-
nus. The “optical density” of bone tissue was also stud-
ied in Hounsfield density units (D1 - more than 1250,
D2-850 - 1249, D3 - 350 - 849 and D4 less than 350
units). To study the qualitative and quantitative compo-
sition of the bone, 9 fragments of bone tissue were used:
5 of them were obtained from the alveolar process of
the upper jaw; 4 fragments were taken from the alveolar
part of the lower jaw. Moreover, all patients in the area
of the bone tissue under study did not have acute or

chronic inflammatory processes. The bone fragments
were subjected to primary treatment in 6% hydrogen
peroxide for 30 minutes, then fixed in 10% formalde-
hyde, decalcified in 5% nitric acid, and after treatment
according to the standard method, embedded in paraf-
fin. Quantitative morphometry of the cellular composi-
tion of the alveolar process was carried out on micro-
scopic preparations stained with hematoxylin and eosin
at a magnification of X600. In each case, at least 30 vis-
ual fields were studied. In total, more than 200 fields of
view were studied.

Results. The height values of the alveolar process
of the upper jaw are higher in relation to the corre-
sponding areas of edentia. The thickness of the alveolar
process of the upper jaw is less in relation to the corre-
sponding areas in the control group. In all cases, the
correlation coefficient was positive and assessed as me-
dium (Pearson's r = 0.407-0.8). When assessing the pa-
rameters of the alveolar part of the lower jaw in the ar-
eas of interest, the values of the height of the alveolar
process differed slightly less compared to the corre-
sponding areas in the control group (r = 0.511—0.67).
As for the thickness of the spongy layer of the lower
jaw between the cortical plates and the mandibular ca-
nal, in the area of missing teeth the total values from
the buccal and lingual surfaces are on average 1 mm
less than the corresponding areas with preserved teeth,
however, the values of the correlation coefficient (r =
0.132-0.394) indicate about a weak relationship be-
tween the thickness of the alveolar part of the lower jaw
and the presence or absence of a tooth. In both the upper
and lower jaws, incomparably higher values of “optical
density” of bone tissue are observed in the area of ex-
isting teeth compared to edentulous areas. As we move
from the premolar to the posterior parts of the upper
jaw, the values for each type of bone tissue decrease,
while in the lower jaw, higher values are observed in its
distal parts. Negative correlation coefficients indicate
the opposite direction of this dependence (r from —0.31
to —0.566). On preparations obtained from bone tissue
of density type D1, bone plates are arranged in an or-
derly manner, at close distances from each other, which
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indicates a significant content of compact substance.
Bone cavities have an elongated shape, most of them
do not contain osteocytes. Studying the density of bone
tissue of type D2, it was found that the distance between
the bone plates increases slightly, while their ordered
arrangement is maintained. The size of the bone cavi-
ties becomes larger, as a rule, they have a rounded
shape. On average, in the field of view there are 1-2
osteons and single bone beams, along the periphery of
which osteoblasts lie. In type D3 bone tissue, the bone
plates lie even further apart, and it is not always possi-
ble to observe their ordered arrangement. There are al-
ready 2-3 osteons in the field of view. Of the cellular
elements, the number of osteocytes increases, and sin-
gle osteoclasts are found. In preparations of density
type D4, the bone plates lie disorderly. There were no
significant differences between the number of osteons
and osteocytes compared with the previous type of
bone tissue.

Conclusion.

Computed tomography expands the diagnostic ca-
pabilities of the planning stage of orthopedic treatment
of adental patient and allows for a detailed examination

of the conditions of the alveolar bone tissue of the upper
and lower jaws according to the most important mor-
phological parameters. The “optical density” of the al-
veolar bone is not the same in the upper and lower jaws.
At high values of bone tissue density, the number of
osteons and cellular elements decreases, and the num-
ber and density of bone plates increases.
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REFLEXOLOGY AS ONE OF THE METHODS OF TREATING PERIODONTITIS

Abstract.

Periodontal disease is a common disease that causes significant damage to human health. The goal of ortho-
pedic treatment for periodontal diseases is the prevention, elimination or weakening of its functional overload,
which at a certain stage of the pathological process is one of the main pathogenetic factors, and in some cases -

an independent periodontal disease.

Keywords: periodontal diseases, splinting, reflexotherapy.

The main indication for orthopedic treatment in
the form of splinting teeth, according to most authors,
is their pathological mobility. (2,4,5,9) This work de-
scribes the combined use of traditional orthopedic treat-
ment of patients with moderate periodontitis with local
active therapy. Local active therapy has been a long-
standing dream of doctors of various specialties, since
long-term systemic use of drugs often negatively af-
fects the condition of the patients’ dental system, given
that the number of patients with allergic reactions to
drug therapy is increasing. Local therapy, when used
correctly, is a very effective treatment method, and in
some cases has distinct advantages over the oral form
of medication. One of the reasons for the worsening of
periodontal diseases is a negative reaction to medica-
tions. Practice shows that control over periodontal dis-
eases using the minimum possible number of drugs can
be achieved by combining drug therapy with other
methods, in particular by influencing biologically ac-
tive points. To provide a rationale for the use of IRT,
the effect on biologically active points has a stimulating
effect on leukocytes, leads to an increase in phagocytic
activity, an increase in the number of antibodies and an
increase in the body's defenses. This leads to the resto-
ration of impaired physiological functions and normal-
ization of homeostasis. The general reaction is charac-
terized by the involvement in the process of higher parts
of the central nervous system, the hypothalamus, the
limbic-reticular system, and the cerebral cortex. In the
mechanism of development of the inflammatory pro-
cess, an important role is played by impaired microcir-
culation in the periodontium, manifested in increased
capillary permeability and intracirculatory disorders. It
has been established that microcirculation disorders in
the periodontium increase depending on the severity of
the process, and especially on the severity of inflamma-
tory phenomena. In this case, the most significant
changes are detected at the level of capillaries.
(1,3,6,7,8,15) In this regard, our goal was to conduct a
clinical and functional comparative evaluation of
splinting systems in the complex treatment of moderate
chronic periodontitis using local active therapy.

Materials and methods

We examined and treated 45 patients (16 men and
29 women) aged from 21 to 60 years. All patients un-
derwent an examination, which included: a clinical ex-
amination, an index assessment of the periodontal con-
dition, an orthopantomogram study, a study of the state
of microcirculation in periodontal tissues using laser
Doppler flowmetry, in addition, in the complex treat-
ment of patients with periodontal diseases, the condi-
tion of the periodontium was studied when exposed to
biologically active points of the 14 meridians . The pa-
tients underwent acupuncture by influencing biologi-
cally active points - performed from 2-3 auricular and
2-3 corporal points. The degree of irritation is average.
Gradually (up to session 5) the number of points was
increased. In treatment, we followed a “stepped” ap-
proach, in which the intensity of therapy increased as
the severity of the pathological process increased. The
examination was carried out before complex treatment,
immediately after treatment, which included both tem-
porary and permanent splinting, and after 3 and 6
months. All patients were divided into 2 groups accord-
ing to the severity of the course - moderate and severe,
each of which in turn was divided into 2 subgroups ac-
cording to the type of splinting - temporary and perma-
nent. The third group, the control group, consisted of
patients with intact dentition. The first group consisted
of patients (24 patients) with chronic generalized peri-
odontitis of moderate severity. Of these, patients in the
first subgroup (12 patients) received: conservative
treatment and permanent splinting with metal-ceramic
artificial crowns (8 splints), solid-cast crowns (3
splints), removable splinting arch prostheses with a
metal base and cast support-retaining clasps (1). The
second subgroup (12 patients) received conservative
treatment and temporary splinting with adhesive
splints. The second group of patients (21 patients) with
chronic generalized severe periodontitis was divided as
follows. In the first subgroup (11 patients), conserva-
tive treatment and permanent splinting were performed
(splints made of metal-ceramic crowns - 8, solid
crowns - 2, removable splinting arch prostheses with a
metal base and cast support-retaining clasps - 1). In the
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second subgroup (10 patients), there was conservative
treatment and temporary splinting using adhesive
splints. All patients, as already noted, received con-
servative treatment according to the following plan:
teaching patients the rules and methods of brushing
teeth with hygienic control, professional oral hygiene,
sanitation of the oral cavity, selective grinding of teeth
and splinting, antibiotic therapy after determining the
sensitivity of the microflora of periodontal pockets, de-
sensitizing treatment (antihistamines), restorative and
immunocorrective treatment, local active therapy was
used.

Results and discussion

The examination of patients revealed that the de-
gree of microcirculation disorders in the periodontium
is related to the severity of periodontitis. In all patients
with moderate chronic periodontitis, before complex
treatment and splinting, the PM was 11.83+0.24 con-
ventional units, which meant a decrease in microcircu-
lation by 32% compared to the control group. In case
of severe periodontitis, PM in all patients before treat-
ment was reduced compared to the control group by
51% and amounted to 8.48+0.21 conventional units.
This indicated decreased microcirculation, severe de-
generative processes and congestion in the periodon-
tium (p <0.05). Analysis of the amplitude-frequency
characteristics of LDF-grams showed a decrease in the
level of vasomotion (LF) of tissue blood flow in mod-
erate periodontitis by 28%, and in severe periodontitis
by 52%, this indicated a decrease in the active modula-
tion of tissue blood flow. High-frequency fluctuations
(HF) of tissue blood flow in the gum tissue with mod-
erate periodontitis were

decreased by 23%, in severe periodontitis by 44%,
which indicated a decrease in passive modulation of tis-
sue blood flow compared to intact dentition. Pulse fluc-
tuations of tissue blood flow (CF) increased depending
on the severity of periodontitis, which indicated venous
stagnation in the microvasculature in the gum tissue.
With severe periodontitis, more pronounced vasocon-
striction was observed, compared with moderate perio-
dontitis - by 24%. The microcirculation efficiency in-
dex (IEM) indicated a decrease in the efficiency of reg-
ulation of tissue blood flow in microvessels in moderate
periodontitis by 13%, and in severe periodontitis by
30%. Analysis of the results showed that before treat-
ment, with moderate and severe periodontitis, the level
of microcirculation in periodontal tissues was reduced,
which was characterized by a decrease in the level of
capillary blood flow, its intensity and vasomotor activ-
ity of microvessels, which was manifested in the clinic
by swelling, cyanosis, congestion and destructive phe-
nomena, which were caused by a decrease in the tro-
phism of periodontal tissues.

After complex treatment and permanent splinting
with metal-ceramic artificial crowns (16 splints), solid-
cast crowns (4 splints), removable splinting arch pros-
theses with a metal base and cast support-retaining
clasps after 1 month. PM increased by 38% compared
to the results before treatment and splinting, after 6
months. was 35% of the initial level and after 12
months. PM remained at a stable level. After 6 months

after splinting, congestion in the microvasculature sub-
sided, as evidenced by an increase in the intensity of
blood flow and vasomotor activity of microvessels by
38%. Their values exceeded the initial data, which
characterized increased blood circulation and is associ-
ated with active restructuring processes in the perio-
dontium. According to the analysis of the amplitude-
frequency spectrum of LDFgrams, the amplitudes of
the rhythmic components increased, which indicates in-
creased blood flow in the arterial and venular parts of
the microvasculature. At the same time, vasocon-
striction decreased by 23%, which characterized an im-
provement in microvascular patency; a stable state of
microcirculation indicators was noted, which is ex-
plained by the appearance of tripartite stabilization. In
the level of rhythmic components of LDF-grams, there
was an increase of 18%, and most significantly, of pulse
fluxmotion by 48%, which indicated an increase in
blood flow in the arterial and venular parts of the mi-
crovasculature. At the same time, vasoconstriction
weakened, intravascular resistance decreased, which
indicated an improvement in microvascular patency. In
patients splinted with temporary splints after 1 month.
after splinting, the PM indicator increased by 30% from
the initial level, but the result was not stable, and by 6
months. after splinting, a slight deviation of the PM in-
dicator towards inflammation was observed and
amounted to 22% of the initial level. The vascular tone
indicator also decreased to values close to normal,
which indicated a decrease in vasoconstriction and in-
travascular resistance, which characterized active blood
flow in the gum tissue. In turn, the intensity and effi-
ciency of microcirculation also increased to values of
1.10 £ 0.03 and 1.21 + 0.04, approaching normal val-
ues, thereby characterizing an increase in microcircula-
tion (p <0.05). Analysis of amplitude-frequency char-
acteristics of LDF-grams showed that the level of vas-
omotion (LF), high-frequency (HF) and pulse (CF)
fluctuations decreased, which indicated an improve-
ment in the patency of microvessels, which in turn
caused an increase in blood flow in the arterial and ven-
ular links, as a result of which congestion decreased,
swelling and cyanosis in the periodontal tissues. Thus,
the resulting dynamics indicated the restoration of tis-
sue blood flow and the mechanisms of its regulation 1
month after splinting, and after 6 and 12 months there
was a slight decrease in hemodynamic parameters due
to the emerging inflammation, due to the accumulation
of microorganisms, the culprits the appearance of in-
flammation. After treatment with Elludril antiseptic so-
lution and Parodium gel, inflammation decreased,
which was functionally confirmed by an increase in he-
modynamic parameters. After complex treatment using
splinting of patients with chronic generalized periodon-
titis of moderate severity and elimination of functional
overload of the periodontium in both groups of patients,
the level of capillary blood flow and the standard devi-
ation of the amplitude of blood flow fluctuations in-
creased almost 2 times compared to the initial data, and
temporarily Splinting is not inferior to permanent
splinting in its effect on microcirculation. Immediately
after eliminating the functional overload of the perio-
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dontium through splinting in chronic generalized peri-
odontitis of severe severity, the level of capillary blood
flow increased by 20%, and the activity of the blood
flow also increased. Against the background of con-
stant splinting, after 6 months there was a slight deteri-
oration in performance. With temporary splinting using
adhesive-fiber structures, a deterioration in all indica-
tors was observed after 3 months, which was associated
with deep trophic disorders in periodontal tissues and a
sharp decrease in the compensatory and adaptive capa-
bilities of the microcirculation system. LDF studies
have confirmed the effectiveness of reflexology in
combination with classical treatment. This combination
of treatment methods made it possible to achieve a
more rapid improvement in the functional state of the
periodontium and lengthen the period of remission with
various types of splinting.

Conclusions

1. With permanent splinting, maintenance therapy
must be carried out every six months, and with tempo-
rary splinting - at least once every 3 months.

2. The combination of drug therapy proposed
above with methods of influencing biologically active
points made it possible to reduce to a minimum the
number of prescribed drugs, as well as the frequency of
their use.

3. All patients need to undergo professional oral
hygiene every six months using stimulation of biologi-
cally active points.

4. Splinting for moderate periodontitis helps pre-
vent functional overload of the remaining teeth.
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THE EFFECTIVENESS OF LASER TECHNOLOGIES IN THE TREATMENT OF GENERALIZED
PERIODONTITIS

Abstract.

The effectiveness of the use of antimicrobial drugs for the treatment of generalized periodontal diseases has
recently decreased due to the development of resistance of microorganisms. Photoactivated disinfection can be an
effective addition to treatment and an alternative to antibacterial drugs. A system has been developed to optimize
the procedure for photoactivated disinfection at the stage of professional hygiene. The technology of laser pho-
tometry for identifying microorganisms is being developed.

Keywords: generalized periodontitis, laser technologies, periodontopathogenic microflora.

Generalized periodontal diseases, despite signifi-
cant scientific and technological progress and high
achievements in medicine, currently still remain one of
the most pressing problems in practical dentistry. A
high incidence of periodontal pathology in the popula-
tion is observed both in highly developed countries and
in developing countries, which indicates a global level
of the problem. In addition to the local process in the
periodontium, the infectious component has a general
effect on the body, which can lead to systemic diseases
such as cardiovascular diseases, diabetes and adverse
effects of pregnancy [13]. One of the main causes of
periodontal disease is dental plaque and the bacteria
that colonize it[12]. Combining into a system, bacterial
cells form a microbial biofilm, which is a conglomerate
of microorganisms attached to each other or to a spe-
cific surface, immersed in a matrix of extracellular pol-
ymeric substances and demonstrating a change in phe-
notype. Due to the complex structure of the biofilm,
methods of influencing it are limited, and its successful
elimination is of great importance in the management
of generalized periodontal diseases [6]. SRP)) can be
peeled off from the tooth surface, and microbial insem-
ination can be reduced with antibacterial drugs [5].
However, mechanical cleaning cannot completely
evacuate periodontopathogenic microflora; in addition,
this treatment opens the dentinal tubules, which facili-
tates the penetration of microflora there and deeper in-
fection [18]. Recently, data have emerged on the acqui-
sition of resistance of certain types of microorganisms
to antiseptic preparations based on chlorhexidine biglu-
conate, which is widely used in periodontology. They
show that long-term use of chlorhexidine can cause mi-
croflora resistance to certain antibacterial agents [11].
In 2014, an experiment was conducted in the USA,
which consisted of taking samples of microbial bioce-
nosis from periodontal pockets from 400 patients with
generalized periodontitis with the onset of isolation and
cultivation of periodontal pathogens, after which their
resistance to such antibiotics was studied in vitro. and
metronidazole. The following results were obtained: ¢
In 74.2% of patients, periodontopathogens isolated
were resistant to at least one of the antibiotics studied.
, amoxicillin, metronidazole chiclindamycin in 55%,
43.3%, 30.3% and 26.5% of patients with generalized
periodontitis, respectively. Thus, there is a tendency to-

wards a condition in which the use of traditional ther-
apy for periodontal diseases will eventually become in-
effective, and it is worth considering new methods of
influencing periodontal pathogenic microflora. We see
such a new way of influencing pathogenic microflora
in the use of photodynamic therapy (PDT). Since its in-
ception, PDT has penetrated into many medical fields,
including dentistry, where the term “PDT” is com-
monly understood as photoactivated disinfection
(FAD) [2, 3]. cells in targets. These cells can be eukar-
yotic, non-plastic, or non-economic (prokaryotic) -
such as bacteria. A photosensitive chemical, a photo-
sensitizer, ideally should absorb light with wavelengths
falling within the visible red and near-infrared nm),
known as the “therapeutic window”, where the deepest
penetration of light into tissue is observed [15]. A pho-
tosensitizer is a chemical compound that is easily pho-
toexcited and then transfers its energy to other mole-
cules. Typically, the photosensitizer transitions from
the ground state (a quantum state with zero angular mo-
mentum spin) to an excited singlet state. It then under-
goes an intersystem transition to a longer lasting triplet
state. When a photosensitizer and an oxygen molecule
are in close proximity to each other, a transfer of energy
can occur that allows the photosensitizer to return to its
original state, while the oxygen molecule in turn ac-
quires an excited singlet state. This form of oxygen is a
fairly aggressive chemical and reacts very quickly with
any nearby biomolecules. As a consequence, cells that
have reacted with active oxygen will die as a result of
apoptosis or necrosis. These states can also be called
reactive oxygen species. The most important element in
selective photodynamic cytotoxicity is the first triplet
(singlet) oxygen. When present in close proximity to
the target cellular structure, it causes what is called ox-
idative stress—an imbalance between the production of
reactive oxygen and the ability of the biological system
to neutralize such reactive intermediates. This interac-
tion is extremely fast, for example the reaction rate in
water is 4 pus and 20 ps in cell membranes. The conse-
quences of induced oxidative stress in target cells can
be of the following types: - Cross-linking of cell mem-
brane lipids. - Destruction of protein ion channels. - De-
struction of critical metabolic enzymes. - Cell aggluti-
nation.

It has been demonstrated that the relative light re-
quired to inhibit bacteria using FAD is much less than
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the doses that are toxic to keratinocytes and fibroblasts.
Also, some positive effects from the use of FAD were
manifested in periodontal tissue cells, namely inhibi-
tion of inflammatory mediators, which promotes cellu-
lar chemotaxis and angiogenesis. The influence of FAD
on neutrophils was revealed - promotion of their migra-
tion and integration was noted. FAD inhibits cytokines
such as tumor necrosis factor and interleukin in certain
ways. FAD attacks antigen-presenting cells such as
macrophages and Langerhans cells, reducing their abil-
ity to activate T lymphocytes and attenuating the in-
flammatory response [18]. Recent studies on the effec-
tiveness of FAD showed that oral pathogenic species in
planktonic solution were nearly as much as FAD and
chlorhexidine, but in an ex vivo biofilm, FAD was more
effective in inhibiting periodontal pathogens than
chlorhexidine [19]. Also in 2016-2017, a large-scale
study of the effectiveness of photoactivated disinfec-
tion in the treatment of patients with cancer was con-
ducted in the United States. The study took place in a
group of patients that consisted of 141 people, divided
into two cohorts. One cohort of patients underwent
classical periodontal treatment (Scaling and RootPlan-
ing), and the other added the use of FAD. A 0.01% so-
lution of methylene blue was chosen as a photosensi-
tizer, which was activated by a laser with a wavelength
of 670 nm2. According to this study, the effectiveness
of photoactivated disinfection using methylene blue for
the treatment of generalized periodontal diseases was
revealed, namely the treatment of periodontal pockets
with laser radiation with a wavelength of 670 nM and a
power of 225 mW [7], while previously conducted
studies (2007 .) the effectiveness of using FAD in the
treatment of aggressive forms of generalized periodon-
titis has not revealed a reliable method [19]. However,
at present, FAD is still often used in clinical practice as
an accompanying therapy for the treatment of severe
forms of generalized periodontal diseases and reim-
plantitis. But we see that the use of photoactivated dis-
infection is not used to the full extent of its capabilities.
Since at the stage of professional oral hygiene, mechan-
ical destruction of the microbial biofilm occurs and its
evacuation from the ash furrow or periodontal pocket
outward from the accumulation sites, it becomes possi-
ble for microorganisms to migrate with oral fluid
throughout the entire oral cavity. Eliminating this phe-
nomenon with the help of antiseptics is difficult due to
the fact that , as mentioned above, microorganisms in
the biofilm are quite resistant to this factor and at the
same time sensitive to the use of FAD.

Also, due to their physical properties, antiseptics
cannot deeply penetrate the vernal sulcus or periodontal

pocket, unlike laser radiation, especially with a wave-
length of 660 nm. Therefore, we have developed a
model for the use of photoactivated disinfection at the
stage of professional oral hygiene, regardless of the
presence of clinical manifestations of pathology. This,
in turn, will help both in treating the disease in patients
and in preventing it in clinically healthy people. A pro-
cedure protocol has been developed and a therapeutic
complex has been manufactured, consisting of a laser
emitter of a specially designed attachment, which will
speed up the FAD process due to sector-by-sector irra-
diation of periodontal tissues and increase the ergo-
nomics of the process. At the moment, the technology
is at the stage of clinical trials [2, 3]. A fairly common
problem nowadays is the identification of periodonto-
pathogenic microflora, which is associated with the se-
verity of cultivating anaerobic microorganisms, which
are periodontopathogenic bacteria, and, for example,
expensive research. as polymerase chain reaction
(PCR). At the same time, data appeared in the literature
[1] on the successful use of laser radiation to identify
microorganisms of various species groups, as well as to
assess the condition of body tissues. In particular, the
laser conversion diagnostic method is used to identify
microorganisms. It is based on the principle that when
asample is irradiated with light of a certain wavelength,
the process of inelastic scattering of optical radiation on
molecules of a substance (of any state of aggregation)
occurs, accompanied by a noticeable change in the fre-
quency of the radiation. This phenomenon is called the
Raman effect or the Raman effect, which is recorded as
a set of spectral lines that are absent in the spectrum of
the primary (exciting) light.
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SMOKING AND GENOTYPE: MODERN STATE OF THE ISSUE

Abstract

Smoking is a serious medical and social problem affecting the development of cancer, lung and heart dis-
eases. It leads to mutations in lung tissues and the addition of many genetic changes at the cellular level. Tobacco
use can also cause chronic obstructive pulmonary disease and lead to infertility in men. Smoking during pregnancy
is associated with the development of attention deficit/hyperactivity disorder in children. It is necessary to under-
stand that smoking has a negative impact on health and it is worth avoiding its use.In humans, it causes changes
in DNA methylation profiles associated with carcinogenesis. The study compared differences in levels of DNA
methylation in saliva in current (n=26) and former smokers (n=30) who had abstained from smoking for at least
2 years. Methylation of genome-wide DNA from saliva was performed, and ANCOVA models and ROC analysis
were used to identify differences between groups and indicators of significant CpG sites. The results of the study
showed that the duration of smoking cessation is associated with the restoration of methylation in former smokers,
which may be associated with a reduced risk of smoking-related diseases. The association with cognitive abilities
suggests that hypomethylation of AHRR sites in saliva may reflect the systemic effects of smoking-related toxicants,
which negatively affect cognitive functions [16]. According to the results of another study, smoking can lead to
increased expression of HER2 in recurrent breast tumors. This is due to the direct effect of tobacco smoke com-
ponents entering the breast tissue through the bloodstream and subsequent DNA damage [17].

Conclusions. The study, based on the analysis of causal relationships between gene expression, smoking and
the state of the microbiome, confirms the close relationship between our lifestyle and the state of our body. The
results obtained during the study confirm the significant contribution of tobacco smoking to the formation of ge-
netic stress, emphasizing the importance of making informed choices in favor of a healthy lifestyle and commitment

to taking care of your body.

Keywords: smoking, cigarette smoke, CSE, gene expression, DNA, tobacco smoke

Importance. Nowadays, smoking is a significant
medical and social issue. Approximately 1.3 billion
people regularly smoke or consume tobacco in other
forms.

Objective. Smoking is a contributing factor to dis-
eases such as cancer, lung disease, and cardiovascular
conditions. Smoke-induced mutations in lung tissues
include 60 known carcinogens. The aim of this study is
to describe the modern state of scientific research re-
garding the impact of smoking on inducing changes in
the human genotype.

Findings. Smoking reduces the activity of a gene
responsible for protecting blood vessels, thereby in-
creasing the risk of thrombosis. Tobacco primarily in-
fluences mutational burden, adding between 1000 to
10000 mutations per cell, intercellular heterogeneity,
and driver mutations. With age, the frequency of driver
mutations increases, affecting 4-14% of cells in mid-
dle-aged individuals who have never smoked. Among
current smokers, 25% of cells carry driver mutations,
and up to 6% of cells have two or even three such mu-
tations [1].

In a study involving 1.2 million individuals, re-
searchers identified 566 gene polymorphism variants in
406 loci associated with multiple stages of tobacco use,
with 150 loci indicating pleiotropic association of these
genes' effects. Evidence was presented for the involve-
ment of many body systems in the development of to-
bacco-related diseases, including genes involved in nic-

otine, dopaminergic, and glutamatergic neurotransmis-
sion. The results provide a reliable starting point for as-
sessing the impact of these loci on the development of
various diseases and offer a more precise understanding
of the pathogenesis resulting from the use of psychoac-
tive substances [2].

Tobacco smoke can be a cause of chronic obstruc-
tive pulmonary disease (COPD). Prolonged exposure to
cigarette smoke (CS) induces persistent inflammation,
minor airway remodeling, and lung damage. Recently,
it has been reported that ferroptosis occurring in lung
epithelial cells is associated with the pathogenesis of
COPD. Translocation 2 DNA dioxygenase (TET2) is
an important marker of demethylase activity. However,
its role in COPD remains unclear. It has been found that
TET2 regulates lipid peroxidation, thereby alleviating
ferroptosis of airway epithelial cells in COPD, with
TET2 protein levels predominantly decreased. Sup-
pression of TET2 enhances ferroptosis, while overex-
pression of TET2 inhibits ferroptosis in airway epithe-
lial cells. Overall, TET2 is an important modulator of
lipid peroxidation and ferroptosis of airway epithelial
cells and may serve as a potential therapeutic target for
CS-induced COPD [3].

Tobacco consumption can cause infertility in men,
specifically by reducing sperm volume and total sperm
count. A correlation has been identified between to-
bacco consumption and increased levels of heat shock
protein 27 (HSP27) and phosphorylated HSP27 (p-
HSP27) in sperm, indicating potential harmful effects
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of tobacco on the reproductive system [4]. A study was
conducted involving 118 sperm samples from 63 heavy
smokers (G1) and 55 non-smokers (G2). It was found
that the G1 group showed a significant decrease in
standard sperm parameters compared to non-smokers
(p <0.05). Furthermore, the expression level of mMRNA
of the studied genes negatively correlated with sperm
motility, count, normal morphology, viability, and
membrane integrity of sperm (p <0.05). Therefore,
smoking may influence gene expression and male fer-
tility by altering DNA methylation patterns in genes re-
lated to fertility and sperm quality [5].

Smoking during pregnancy is a serious public
health concern due to its adverse effects on fetal devel-
opment. Smoking is a risk factor for attention defi-
cit’/hyperactivity disorder (ADHD). It also serves as a
reliable modifier of gene methylation during prenatal
development. A study involving 231 children with
ADHD was conducted. Statistically significant differ-
ences in DNA methylation between children exposed
or not exposed to maternal smoking during pregnancy
were found in 3457 CpG dinucleotides. Thirty samples
with CpG sequences showing a difference in methyla-
tion of at least 5% between the two groups were se-
lected for further analysis. Six genes were associated
with individual phenotypes clinically relevant to
ADHD. DNA methylation levels in the RUNX1 gene
positively correlated with Child Behavior Checklist
(CBCL) scores, while DNA methylation in the myosin-
1G locus positively correlated with Conners' scores.
Methylation levels in CpG sequences of the GFI1 gene
correlated with birth weight, a risk factor for develop-
ing ADHD. This study provides evidence of an associ-
ation between methylation levels in specific loci and
quantitative measures of significant importance for
ADHD, as well as birth weight, which has previously
been linked to an increased risk of developing this dis-
order [6].

Cigarette smoking is closely associated with major
depressive disorder (MDD). However, the genetic eti-
ology of such comorbidity and causal relationships are
poorly understood, especially at the whole-genome
level. An analysis of pooled data from a whole-genome
association study of the Psychiatric Genomics Consor-
tium on MDD (n = 191,005) and the UK Biobank on
smoking (n = 337,030) was conducted using various bi-
ostatistical methods. Employing a gene prioritization
approach, 43 genes shared between MDD and smoking
were identified, influencing membrane potential,
gamma-aminobutyric acid receptor activity, and retro-
grade endocannabinoid signaling pathways, indicating
that comorbid mechanisms are involved in neurotrans-
mitter systems. According to the linkage disequilibrium
regression assessment, a strong positive correlation was
found between MDD and smoking (rg = 0.365; p=7.23
x 107-25) and a negative correlation between MDD and
former smoking (rg = -0.298; p = 1.59 x 10"-24). MRI
analysis indicated that smoking increases genetic pre-
disposition to depression [7].

Cigarette smoke affects DNA methylation — the
chemical modification of chromatin that helps cells
turn specific genes on or off — in blood cells. Studies

have identified differences in DNA methylation pat-
terns. However, in most cases, it has not been possible
to accurately determine whether these changes were
caused by smoking, predisposition to smoking, or un-
derlying genetic variations in the DNA sequence. To
investigate this question, van Dongen et al. examined
DNA methylation data from blood cells of over 700
pairs of monozygotic twins. Because these individuals
have the same genetic makeup, it allowed for a better
assessment of the impact of lifestyle on DNA methyla-
tion. The analysis revealed differences in methylation
at 13 DNA sites in twin pairs, one of whom smoked
while the other did not use nicotine throughout their en-
tire life. The study identified two genes modified by
smoking, encoding proteins involved in the response to
nicotine — the primary addictive chemical found in
cigarette smoke. Differences might have been smaller
if one of the twins had quit smoking, suggesting that
smoking cessation could help reverse some of these
changes [8].

Scientists suspect a link between smoking and
headaches, but questions about causality remain.
Smoking may increase the risk of developing head-
aches, either because people smoke to alleviate head-
aches or because smoking and headaches share com-
mon risk factors. Scientists conducted a statistical re-
gression analysis of data from the UK Biobank,
assessing the relationship between smoking behavior
(smoking status, number of cigarettes per day among
daily smokers, and lifetime smoking index) and the risk
of developing headaches reported by patients (within
the last month and over 3 months).

Observations suggest a weak link between smok-
ing and the onset of headaches: an increase in the num-
ber of cigarettes smoked per day is associated with an
increased risk of headaches. According to MR analysis
(Mendelian randomization (MR) - a method that uses
genetic variants as instruments to make causal conclu-
sions about the impact and its outcomes), genetic pre-
disposition to smoking initiation and lifelong smoking
increased the likelihood of experiencing headaches in
the last month, but did not increase the likelihood of
headaches persisting for more than 3 months [9].

Tobacco smoking negatively affects the gut mi-
crobiome. Initially, scientists conducted research on
transcriptome and metagenome profiles between smok-
ers and non-smokers. Then, to assess the relationship
between host gene expression and the gut microbiome,
a bidirectional mediated analysis was applied to draw
conclusions about the causal relationships between
smoking, gene expression, and gut microbes.

According to the analysis results, considering
smoking as a variable exposure, 272 significant causal
relationships were identified between gene expression
and the gut microbiome state, among which 247 genes
were found to mediate the influence of smoking on the
gut microbiota. Additionally, a correlation was con-
firmed between the expression of intermediate products
of heme metabolism (porphobilinogen, bilirubin, and
biliverdin) and the gut microbiome [10].

Extract from cigarette smoke induces the for-
mation of so-called "foamy cells" - lipid-laden macro-
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phages, which in turn is a distinctive feature of athero-
sclerosis. Accumulation of lipids in U937 macrophages
after exposure to cigarette smoke extract (CSE) was in-
vestigated by staining lipids with specific dyes: Oil red
O and BODIPY493/503. The results showed lipid ac-
cumulation in cells exposed to CSE, leading to the for-
mation of "foamy cells". Thus, CSE affects lipid home-
ostasis by altering their assimilation and dissimilation,
lysosomal and mitochondrial degradation [11].

Cigarette smoking reduces insulin sensitivity, but
its impact on the duration of remission is unknown. A
study involving 149 individuals (48 women and 101
men aged 16-35 years, with a mean age of 25 years)
with diagnosed type 1 diabetes was conducted. Out of
the 149 patients, 68 (46%) met the criteria for partial
remission one year after diagnosis of diabetes. A
smaller proportion of patients who experienced partial
remission within one year were smokers (19/68, 28%).
According to regression analysis, smoking cessation
was associated with one-year remission independent of
age, sex, HbA(1c), and the presence of diabetic ketoac-
idosis. Compared to participants in this study who
smoked, those who did not smoke at the time of type 1
diabetes diagnosis experienced a longer partial remis-
sion [12].

Cigarette smoking is an established risk factor for
oral cavity cancer development. Carcinogens and tox-
ins in tobacco products and electronic cigarettes can
damage DNA, leading to the formation of apurinic/apy-
rimidinic (AP) sites in genes and initiation of the car-
cinogenic process. In a conducted study, a tandem mass
spectrometry method was optimized for the analysis of
AP sites in DNA from buccal cells of 35 non-smokers,
30 smokers, and 30 electronic cigarette users. The num-
ber of AP sites in electronic cigarette users (median 3.3
per 1077 nt) was significantly lower than in smokers
(median 5.7 per 10~7 nt) and non-smokers (median 6.0
per 1077 nt). The occurrence of AP sites in smokers did
not significantly differ from non-smokers (p>0.05).
Solvents for electronic cigarette vaporization (propyl-
ene glycol and glycerin) may inhibit bacteria in oral
cavity cells, leading to reduced inflammation and asso-
ciated effects, as well as a decrease in the level of AP
sites in the DNA of electronic cigarette users [13].

It has been found that smokers develop a structural
modification of hemoglobin (Hb), and this modifica-
tion allows Hb to undergo autoxidation at a higher rate,
leading to the formation of additional intracellular re-
active oxygen species (ROS), which are constantly gen-
erated in living cells and play a role as mediators in im-
portant intracellular signaling pathways. In a conducted
study (which included twenty-two smokers and sixteen
non-smokers aged 25 to 35 years with smoking experi-
ence of 7-10 years), the causes and consequences of he-
moglobin modification in cigarette smokers were iden-
tified. The analysis results revealed that an increase in
carbonyl content in Hb indicates its oxidative degrada-
tion. Moreover, an increase in the level of membrane-
bound hemoglobin and hemoglobin not present in
plasma serves as evidence of a higher rate of hemoglo-
bin oxidation in smokers' erythrocytes. It was noted that
the rate of degradation of proteins, lipids, sugars, and
DNA is higher in smokers' hemoglobin levels, which is

associated with the action of desferrioxamine and man-
nitol [14].

Cigarette smoking is a major risk factor for the de-
velopment of osteoporosis and hip fracture. The impact
of smoke exposure leads to a significant imbalance be-
tween bone resorption and bone formation. Protocols
for cigarette smoke exposure in mice subjected to to-
bacco smoke in the environment for 10 days or 3
months were developed to determine the acute and
chronic effects of smoke. A 10-day exposure to ciga-
rette smoke sufficiently induced osteoclast activity,
leading to the inhibition of osteoblast differentiation,
although it did not immediately alter bone structure, un-
like mice exposed to smoke for 3 months. Cigarette
smoke exposure also induced DNA-binding activity of
the nuclear factor kappaB (NFkB) in osteoclasts, sub-
sequently resulting in changes in gene expression re-
lated to bone remodeling [15].

Smoking induces changes in DNA methylation
profiles associated with carcinogenesis. In a conducted
study, differences in DNA methylation levels in saliva
were compared between current (n=26) and former
smokers (n=30) who had abstained from smoking for at
least 2 years. Whole-genome DNA methylation from
saliva was performed, and ANCOVA models and ROC
analysis were used to identify differences between
groups and the performance of significant CpG sites.
The study results showed that the duration of smoking
cessation is associated with the restoration of methyla-
tion in former smokers, which may be related to a re-
duced risk of smoking-related diseases. The association
with cognitive abilities suggests that hypomethylation
of AHRR sites in saliva may reflect the systemic effects
of smoking-related toxicants that negatively impact
cognitive functions [16]. According to the results of an-
other study, smoking may lead to increased expression
of HER2 in recurrent breast tumors. This is explained
by the direct effect of tobacco smoke components de-
livered through the bloodstream to breast tissue and
subsequent DNA damage [17].

Conclusions. The conducted research, based on
the analysis of causal relationships between gene ex-
pression, smoking, and microbiome status, confirms
the close interconnections between our lifestyle habits
and the state of our body. The results obtained in the
study affirm the significant contribution of tobacco
smoking to the initiation of genetic burden, emphasiz-
ing the importance of making conscious choices in fa-
vor of a healthy lifestyle and a commitment to caring
for our body.
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Abstract.

The purpose of the article is to analyze data on the plague in the historical past, review the most famous
pandemics, their duration, as well as their impact on the life, history of mankind, culture and spiritual life of people
of that time. The stages of changing the scientific perception of the disease, the evolution of methods of combating
the plague - from the discovery of the pathogen, the creation of anti-plague vaccines - are considered. The classi-
fication of the pathogen subspecies is highlighted, the clinical forms of the disease and etiotropic treatment are

considered.
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The plague (from Latin. Pestis infection) is a zo-
onotic acute infectious disease of natural origin. In Eng-
lish, it is designated by the term "plague™ and comes
from the Latin word "plaga™ meaning "disaster", due to
the fact that the disease had global proportions and dev-
astating consequences: the disease was not considered
either with status or borders, there was no salvation for
the poor, the rich, the young, or old. The causative
agent is the Plague bacillus (Latin Yersinia pestis), a
gram-negative bacterium from the Yersiniaceae family.
Depending on the form, the disease is characterized by
symptoms such as fever, severe intoxication, damage to
internal organs, damage to the skin and lymph nodes
with the formation of specific formations (bubones).
Without proper treatment, the plague becomes a fatal
disease.

To date, it is reliably known that the plague bacil-
lus occurred more than 20.0 thousand years ago [1] as
a result of the evolution of pseudotuberculous bacillus
(Yersinia pseudotuberculosis), an older enteropatho-
gen, the causative agent of a non-fatal and highly con-
tagious disease - pseudotuberculosis. Factors such as
the dramatic climate change in the Late Pleistocene,
which in turn led to a change in ecosystems, caused the
evolution of the ancestor of Y. Pestis. [2]. At the same
time, a number of genetic mutations led to an increase
in the virulence of the plague bacillus compared to its
progenitor, pseudotuberculous bacillus.

The main distributor of the plague bacillus is con-
sidered to be the human Flea (Latin Pulex irritans) from
the family Pulicidae (infection through lice (Pediculus
humanus) is also possible); infection occurs after the
bite of an insect that previously fed on a sick rodent.
The specificity and effectiveness of fleas as carriers of
the plague bacillus are due to the presence of a unique
mechanism of transmission of the pathogen: as a result
of intensive reproduction of microbes trapped in the in-
sect, an obstruction of the anterior part of the digestive
tract of the flea is formed - the so-called "pancreatic
block" or "plague block™. This, in turn, leads to the fact
that when feeding an infected insect, the incoming
blood washes the "block", then due to the obstruction
of the reverse current, the blood already infected with

microbial cells enters the bloodstream of an animal or
human, causing bubonic plague. A starved insect, in an
attempt to get enough, changes its hosts over and over
again, thereby spreading the wand to new carriers
faster. Alternative ways of transmitting the causative
agent of the plague, except for transmissible (through
the bite of insects that previously lived on sick animals
or humans), are household contact, airborne, food.
Consider the appearance of the plague in Ancient
Egypt. Based on the research data of Orekhov R. A. at
that time, the plague was local and seasonal in nature —
this was due to the flood of the river, which is why wild
rats infected with plague fleas. they changed their hab-
itat and could settle near humans, infecting people and
pets. The natural water barrier and the measured distri-
bution of human settlements from each other caused a
safe distance, which did not allow individual outbreaks
to turn into an epidemic. When the water level dropped,
the rats returned to their usual habitats and the out-
breaks of the disease disappeared naturally. In the Ptol-
emaic period (from the three hundredth to the thirties
BC), trade began to develop actively, which is why a
new species of rat, the Black Rat (Rattus rattus), got
into the valley. Unlike the local rats, which returned to
their natural and habitual habitat, black rats preferred to
settle near people on a permanent basis. Also, at this
time, an African endemic flea (Xenopsylla cheopis)
was brought to Egypt from the tropics, which could go
without food for a long-time, live-in grain and clothes.
Because of these factors. isolated outbreaks of the
plague began to have an epidemiological character.
The plague affected not only the way of life of
people, but also religion. An example is the beginning
of the worship of the goddess Bastet in the form of a cat
or a woman with a cat's head. She personified not only
a cat-an animal that was a natural fighter against rats,
but also the very phenomenon of the spread of plague
disease. During outbreaks of the disease, people wor-
shipped the goddess so that the epidemic would stop.
In the Middle Ages of our era, the phenomenon of
plague disease was embodied in religion, representing
punishment for sins or God's punishment. The point
was to find the infected and blame all the misfortunes
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on the "objectionable” or "non-believers", etc., which
often led to cases of religious fanaticism and intoler-
ance.

The infected were given as an example for the
edification of others, in order to raise public morality,
to restore social order, as well as to spread and promote
a Christian worldview and way of life.

The epidemics of the plague dictated the adoption
by the city and secular authorities of a number of laws,
such as the law against luxury, the regulation of solemn
events (baptism, marriage, burial), and the establish-
ment of rules for wearing clothes. In view of the pri-
macy of the religious theory of the origin of the disease,
in hospitals, all newcomers, without exception, first had
to confess, and then take communion. At the same time,
plague patients were not treated in a special way, as
well as ordinary patients. The religion of the medieval
era attributed the disease to divine predestination,
which made it difficult to assess the complexity and se-
riousness of the situation, and often caused severe con-
sequences in the form of uncontrolled spread of the dis-
ease, which in turn led to even more victims than if
quarantine measures had been created for infected pa-
tients [3].

Waves of plague. The beginning of the first wave
of the pandemic of the disease is usually calculated in
the middle of the fourth century AD, geographically -
Central Asia. The ruler of that period was Emperor Jus-
tinian the first, after whom the Justinian plague was
named. Having a high rate of spread, the disease
quickly reached the capital of the Byzantine Empire -
Constantinople (present-day Istanbul). The location of
Constantinople at the intersection of East and West
trade routes led to the further spread of the plague along
the Mediterranean coast, North Africa and other coun-
tries. Outbreaks of the disease continued until the mid-
dle of the eighth century. Based on the analysis of his-
torical sources and chronicles of Justinian, the plague
claimed the lives of thirty to fifty million people. At the
same time, it should be noted that the further the event
moves away in time, the more unreliable the statistical
data.

The "Black Death" (an alternative name from the
Latin Atra moris — Black Plague) is the second pan-
demic of the plague, presumably started in Central Asia
(on the territory of present-day Kyrgyzstan), which be-
came most widespread in 1346-1353. There are several
theories of the origin of this name, one of which is as-
sociated with the fact that the corpses of the dead turned
black, which made them look like they were charred.
About 50% (according to other estimates, up to 60%)
of the European population died from the "black death",
due to more contagious and more lethal varieties of
plague (bubonic and pulmonary forms of the disease),
as well as the underdevelopment and inefficiency of
medieval medicine.

At that time, people already knew that the plague
was spread by rats, and the main method of infection
was through rat bites and fleas.

The methods of struggle have progressed greatly,
for a long time, although they were still erroneous. The
main methods are isolation of infected people, hunting
for rats and other rodents, attracting doctors and the

emergence of a separate category of them - plague doc-
tors. Although plague doctors did not help the sick in
most cases, their attire provided protection. They wore
masks and waxed clothes that prevented fleas from
jumping on them. The doctors' mask represented the
first respirators, had the shape of a beak, which con-
tained odorous herbs, since it was believed that the
plague was transmitted through a bad smell "stench and
rot".

It should be noted that repeated outbreaks of the
plague, which lasted until the eighteenth century, dealt
a serious blow to Europe.

The largest outbreaks of that period: in the city of
Seville in 1649-1650, the disease claimed the lives of
about 120 thousand people; in 1656 in Naples, the num-
ber of victims reached 450 thousand; in 1722, the
southern province of France was covered, more than
140 thousand people died; the outbreak of the plague in
Moscow in 1770-1772 (due to the high mortality rate
during this period, more than a thousand people died
per day, the total number of victims exceeded 60.0
thousand people), which began during the Russian-
Turkish war, raged in Istanbul in 1778, and lasted al-
most until the end of the nineteenth century in the out-
lying territories of the Ottoman Empire.

The place of the beginning of the third pandemic
is China in the middle of the nineteenth century. The
plague epidemic spread across the sea, with infected
ship rats, to India, east Africa, and also reached North
and South America and lasted until 1920. The number
of victims of the third wave of the plague pandemic is
estimated at more than 12 million people [4].

The beginning of the anti-plague period. With-
out knowledge and equipment, without being able to
explain the origin of the disease by scientific methods,
at the time of the first pandemics, people believed that
the plague was the punishment of God. Many doctors
who fought the plague, while conducting research or
working with patients, inevitably became infected,
since it was not known until 1894 that the causative
agent of the plague was a bacterium.

For a long time, doctors have been looking for
ways to limit the spread of the disease. One of the first
to suggest that the plague is not of God's origin was the
founder of epidemiology in Russia, the Russian doctor
Sushkovsky Daniil Samoilovich. During the day, the
scientist wore the linen of a patient who had previously
died of the plague, pretreated with poisonous powder.
His experiment proved that the cause of the disease is a
living microorganism, and not a "living ulcer" or
"God's punishment" [5].

A huge contribution to the study of the plague was
made by the French microbiologist Alexandre Yersen,
who in 1894 discovered the plague bacillus in Hong
Kong on June 21 (it was later named in his honor: Yer-
sinia pestis) [6]. His discovery became the basis for the
development of tools and methods for the prevention of
plague. In 1896, Yersen manufactured the first anti-
plague serum. It was based on the loss of virulence,
with repeated replanting on artificial nutrient media, of
various plague pathogens. Despite the fact that attempts
to use the serum in the foci of the disease showed no
therapeutic effect in patients with the pulmonary form
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of the disease and even less in people with bubonic
form, the serum was used for emergency prevention of
persons in contact with patients and for immunization
of medical personnel who worked for a long time in the
foci of the plague.

It is important to mention the Russian bacteriolo-
gist Vladimir Khavkin. In 1896, the bubonic plague ep-
idemic broke out in Bombay, causing panic both in In-
dia itself and in Europe, which was connected by
steamship service. On behalf of the British authorities,
the scientists deployed an anti-plague laboratory as
soon as possible and developed and tested a preventive
vaccine ("Khavkin's lymph™) on themselves, and sub-
sequently on volunteers using dead bacteria. During tri-
als of the Havkin vaccine, vaccinated people fell ill
seven times less and died ten times less [9]: it was
widely used for vaccination of the population, which
made a decisive contribution to the fight against the
plague epidemic. Dead anti-plague serums were used
until the 20th century, when live vaccines and further
antibacterial drugs were introduced. When injected into
the patient's body, vaccines facilitated the course of the
plague and reduced the likelihood of death.

In 1926, on the island of Madagascar, scientists
Georges Girard and Jean Marie Robic isolated a strain
of plague bacillus from the corpse of a man who died
of bubonic plague. For 5 years, scientists carried out
monthly replanting of the culture on agar and kept it at
a temperature of 19-20 degrees Celsius. At the end of
the experiment, they received an avirulent strain for ro-
dents, which allowed them to provide protection
against the plague. Their research marked the begin-
ning of live vaccines [7,8]. The mass use of live plague
vaccines began in the thirties of the last century. The
use of live vaccines in the foci of the disease has proven
to be more effective, compared with vaccines based on
killed strains. Later, many researchers proposed various
live plague vaccines, but it was the strain of plague ba-
cillus that Girard discovered, according to experimental
and field studies, had the greatest advantage over other
strains.

In 1936, Gerard transferred the strain to the Sara-
tov Anti—Plague Institute, where tests of its harmless-
ness and immunogenicity were conducted, and in 1938
a commission of plague specialists was appointed -
M.P.Pokrovskaya, E.l.Korobkova and others. After
long and thorough experimental studies on laboratory
animals and on human employees of the institute (all
studies were conducted with voluntary consent to vac-
cination), it was found that the strain proposed by
Gerard really had immunogenicity and safety [7].

The taxonomy of Yersinia pestis.

Two subspecies are distinguished in the Yersinia
pestis species: the main one is pestis and strains of the
minor subspecies are microti, circulating mainly in
populations of voles (Microtus spp).

The division of the plague pathogen into biowars
is based on their geographical distribution and bio-
chemical properties (the ability to ferment glycerol, ni-
trate reduction or nitrate reduction). R. Devignat [10]
using a historical approach, proposed a classification
into three intraspecific groups, each of which was

formed during different periods of the pathogen's evo-
lution:

- antiqua (antique or ancient biovar), ferments
glycerin, does not ferment melibiosis, was presumably
the cause of the "Justinian plague™ (VI—VII centuries),
geographically distributed in Central Asia and Central
Africa;

- medievalis (medieval biovar), ferments both
glycerin and melibiose, is associated with the pandemic
of the "Black Death" (XIV—XIX centuries), is wide-
spread in Central Asia and Iran;

- orientalis (oriental biovar), does not ferment ei-
ther glycerin or melibiose, is associated with the third
plague pandemic and most modern outbreaks.

In accordance with the rules of the International
Code of Nomenclature of Bacteria (ICNB), plague
pathogens from natural foci of the CIS countries, near
and far abroad [11] are classified into subspecies differ-
ing in phylogenetic features and epidemic significance:
the main subspecies of Y. pestis includes the subspecies
pestis, including 4 biovars: antiqua, medievalis, orien-
talis and intermedium, and the subspecies microtus,
which includes non-major biowars: altaica, angola,
caucasica, hissarica, ginghaiensis, talassica, udegeica
and xilingolensis.

A global study of yersinia pestis strains makes it
possible to create a base for establishing the spread of
the pathogen and tracking the pattern of activity of nat-
ural plague foci.

Pathogenesis. According to the type of penetration
of the plague pathogen, there are three main forms of
the disease: bubonic (the most widespread, occupying
up to 80% of all reported cases), pulmonary (the least
common, but the most dangerous due to the contagion
caused by airborne droplet transmission), septic form
(the very rare form, which ends in death without treat-
ment). [12]

In the case of bubonic plague, the lymph nodes are
greatly enlarged, on average, to a large chicken egg. At
the site of the primary bubo, the skin has a bluish or
dark red color, hemorrhage appears, necrosis may
begin on the skin. The skin has a pronounced swelling,
which extends to a fairly extensive area. Numerous
hemorrhages of varying degrees are observed in the
subcutaneous tissue. The affected lymph nodes are
heavily saturated with blood, may contain pus or areas
of necrosis. On average, all of the above is observed for
eight to ten days. In the case of survival of the patient,
bubonic resorption and gradual scarring occur.

The pulmonary form is pneumonia caused directly
by the causative agent of the Plague bacillus. Hemor-
rhages around the foci of inflammation in the lobes of
the lungs are characteristic; both one and both lungs can
be affected. Fibrous overlays may appear on the pleura
in and around the area of inflammation. The pleural
cavity contains serous exudate. There is an accumula-
tion of foamy serous hemorrhagic fluid in the trachea
and bronchi, and a large accumulation of plague bacil-
lus in the alveoli. The mucous membrane is dull, often
with hemorrhages.

In the septic form of plague, infection occurs as a
result of the bite of an infected flea and develops when
the pathogen enters the bloodstream. Hemorrhages in
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the skin are noted, they can be especially numerous in
the internal organs and serous membrane, or manifest
themselves in the form of a hemorrhagic rash. The eti-
ology of sepsis is characteristic [13], while bacterial en-
dotoxins cause DIC syndrome and, as a result, ischemic
necrosis and tissue death.

Antibacterial therapy of the plague. According
to the analysis of the incidence of plague in the world
over the past 30 years, there is a high level of infection
with this infection. From 90 to 99 of the last centuries,
the number of cases doubled, the main share of morbid-
ity and mortality actually falls on African countries, es-
pecially on the island of Madagascar, where about
1,000 cases per year have been registered since 1990,
the fatal outcome is 10% and even now outbreaks of the
disease often occur [14]. According to the international
society ProMED, on average, more than two hundred
cases of epidemiological complications are registered,
this is due to frequent outbreaks of bubonic plague,
which can develop into a pulmonary and septic form if
not treated with antibiotics, and in the absence of treat-
ment, the outcome will be fatal and leads to death
within 24 hours.

A complete cure for bubonic and other forms of
plague became possible after the discovery of the anti-
biotic streptomycin in 1944, which showed effective-
ness in experimental plague of laboratory mammals in-
fected by subcutaneous or aerogenic administration of
the pathogen. Along with streptomycin, active use of
antibiotics such as tetracycline and chloramphenicol
began in pharmacotherapy, which significantly reduced
the number of diseases and reduced mortality rates in
the plague.

However, the widespread use of streptomycin led
to the emergence of streptomycin-resistant strains of
the pathogen, the level of resistance of which exceeded
the concentration of the antibiotic while maintaining
virulence.

Clinicians have found a way around this problem
by starting to combine streptomycin with tetracycline
or chloramphenicol. In experimental plague, in experi-
ments on white mice infected both subcutaneously and
aerogenically, the high effectiveness of tetracycline
was also noted. However, even with its use, reports be-
gan to appear about the emergence of resistance of the
plague bacillus [15,16]. Upon a deeper study of the is-
sue of resistance, out of 277 strains of the plague mi-
crobe that were selected for analysis from the island of
Madagascar, 13% showed resistance to tetracycline
[17].

Further investigation of newly discovered antibi-
otics of various groups in experimental plague in ani-
mals gave a wide range of drugs: a group of aminogly-
cosides (gentamicin, amikacin), rifampicin (which
showed high efficacy, but monotherapy of which is also
complicated by the emergence of resistant strains with
initial virulence), a group of bettalactams (ampicillin),
a group of cephalosporins, carbapenems, fluoroquin-
olones, etc.

The use of a combination of antibiotics is the most
effective way to increase the effectiveness of plague
therapy, and also prevents the emergence of resistance
in the pathogen, which in turn is due to the development

of chromosomal resistance to antibacterial drugs. Thus,
based on the experience of treating patients with pul-
monary plague in 2010 (Tibet) The combination of
streptomycin with fluoroquinolones is recommended as
the "gold standard" [18].

Conclusion. Throughout history, the plague took
with it a huge number of victims, due to the high mor-
tality rate, which was due to both the significant viru-
lence of the causative agent - plague bacillus, and the
low level of enlightenment of people of the past.

A number of objective reasons - the lack of sani-
tary and epidemiological safety measures, and some-
times complete unsanitary conditions, large crowding
of the population, underdevelopment of urban sewer in-
frastructure, as well as superstitious and religious views
on the disease, played a significant negative role in the
spread of the disease and its transition to the level of
epidemics and pandemics.

Scientific progress has changed the balance of
power: the discovery of the causative agent - the plague
bacillus Yersinia pestis in 1894 allowed doctors and
scientists to begin the fight against the plague. The log-
ical continuation was the creation of anti-plague se-
rums, later vaccines, which put an end to epidemics.
The start of the era of antibiotics allowed us to keep this
terrible disease under control, reducing the mortality
rate from it to 5-10%.

Nevertheless, in current realities, it is not possible
to completely eliminate the disease, due to the special
mechanisms of survival of the pathogen in natural res-
ervoirs. Outbreaks of the plague continue to this day,
mainly in countries with low economic levels, which
account for the majority of cases and deaths. At the
same time, these facts do not exclude the possibility of
outbreaks of the disease even in developed countries.
The epidemiological situation of the plague in the
world remains unstable and complex. Human infec-
tions are reported almost annually. In the current situa-
tion, it is becoming increasingly important to carry out
a set of preventive measures on the territory of natural
plague foci, as well as to maintain a global alert system
for the epidemiological status of the disease on a global
scale.
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VARIANTS OF COMPLICATED MEASLES IN CHILDREN.
THE IMPORTANCE OF VACCINATION
(LITERATURE REVIEW)

Abstract.

Currently, we know about various complications of measles in children, as well as statistics on the frequency
of cases and deaths. Numerous studies have been conducted to prove the efficacy of medicines, the appropriateness
of vaccinations in accordance with the calendar plan, and changes in the child's body during infection. It should
be remembered that measles vaccination is a powerful and safe method of protection and significantly reduces the
risk of disease and further complications. The article highlights the options for complications of the disease, the
study of the management of this pathology, high-quality diagnosis and effective and successful treatment with
minimization of dangerous consequences for the child's body. Both domestic and foreign literary sources were
used for detailed study and generalization of these data on the progression of measles, possible complications in
children for further timely detection of the disease and observation. Special attention was paid to the main key

terms and concepts.

Keywords: measles, complications in children, mortality, variability of neurological complications, vaccina-

tion, effectiveness of measles-mumps-rubella (MMR).

Introduction. Measles virus infection is consid-
ered highly contagious and is accompanied by serious
complications. Its incidence in childhood ranges from
58% in the epidemic form to 10-15% in the endemic
form. About 40 million cases of measles are reported
annually worldwide, of which 7.77x105 die from mea-
sles [1]. Measles outbreaks are still occurring in coun-
tries where the infection was thought to be eradicated
(e.g., the United States and the Netherlands), and in
some countries measles remains endemic [2]. There are
still more than 100,000 deaths annually, compared to
more than 2 million deaths annually before the intro-
duction and widespread use of the measles vaccine [3].

The route of transmission of the measles virus is
airborne, involving various organs and associated with
immunosuppression, which leads to complications [4].
Humans are the only natural host that supports the
transmission of the measles virus [5]. The infection is
usually spread when a person inhales the measles virus
that has been released into the air by an infected person.
Measles is considered one of the most easily spread in-
fections of all. The time from exposure to the onset of
the disease is usually about 10 days [6].

The virus genome consists of single-stranded
RNA. Genotyping is performed by sequencing a 450-
nucleotide fragment of the N protein, which contains
the highest density of nucleotide variations [7]. Measles
creates a systemic infection, primarily affecting the res-
piratory epithelium of the nasopharynx [8]. After suc-

cessful replication in the respiratory epithelium and re-
gional nodes, the virus causes infection in the respira-
tory tract and other organs [9].

The disease usually begins with fever (38-40 C),
runny nose, cough, and pathognomonic enanthema
(Belsky-Filatov-Koplik). Starting from day 3-4, ery-
thematous rashes appear, which are characterized by
spreading on the face and becoming more confluent as
they spread cephalocaudally [10]. In addition to the se-
vere symptoms of generalized intoxication of the clas-
sical course of the disease, severe conjunctivitis, rhini-
tis, photophobia, enlarged peripheral lymph nodes, pig-
mentation and peeling of the skin at the site of the
former rash are observed [11].

Complications of measles most often occur in
children under 5 years of age and in adults aged 20
years and older [9]. Among respiratory system compli-
cations, pneumonia is the most common, occurring in
16-77% of hospitalized patients [12,13].

Visual impairment is common in developing
countries (especially those with vitamin A deficiency).
Children who are malnourished get measles and are at
risk of developing noma, a rapidly progressive gangre-
nous infection of the mouth and face. Most deaths from
measles are caused by pneumonia, diarrhea, or neuro-
logical complications in the following risk groups:
young children, people with severe malnutrition or
weakened immune systems, and pregnant women [14].
A follow-up study of 237 hospitalized children with
measles found that 15 of them needed intensive care in
the pediatric intensive care unit. Eleven patients were
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malnourished, none of whom had been vaccinated
against measles. All 15 patients required artificial lung
ventilation due to pneumonia, which caused severe res-
piratory distress. Twelve had hypoxemia before intuba-
tion. Seven patients were diagnosed with a clinical syn-
drome consistent with adult respiratory distress syn-
drome. Other complications on admission to the ICU
included spontaneous pneumothorax in three patients,
empyema in two, encephalopathy in seven, shock in
three, sepsis in five, hypocalcemia in 11, thrombocyto-
penia in eight, and coagulopathy in seven. Chronic pul-
monary disease, subacute sclerosing panencephalitis,
hemiplegia, and partial limb amputation were long-
term sequelae in 4 patients, and 7 patients recovered
without complications. Four patients died; all had adult
respiratory distress syndrome, three had pneumothorax,
and one had nosocomial sepsis [15].

The role of nervous system complications in
measles virus. One child in 20 who has measles is at
risk of developing pneumonia as a complication, and 1
in 1000 is at risk of encephalitis. 1 of these 15% dies,
and 25-35% are left with permanent neurological con-
sequences [16]. The clinic is characterized by the onset
on the 4th-6th day (it can occur in the prodromal pe-
riod) and is manifested by drowsiness and convulsions,
which may be followed by stupor and pyrexia. Muscle
stiffness and twitching are common at this stage, and
the child may recover completely. Laboratory studies
have shown a moderate increase in lymphocytes and
protein in the cerebrospinal fluid with normal sugar lev-
els and high blood pressure. The degenerative process
is complemented by destruction of perivascular myelin,
extensive vascular congestion, and fatty changes in the
vascular endothelium [17]. A rare complication of mea-
sles is subacute sclerosing panencephalitis [18].

Nervous complications of measles can be classi-
fied into: 1) complications manifested by diffuse cere-
bral symptoms of short duration; 2) complications man-
ifested by multiple focal cerebral symptoms: hemi- and
paraplegia, aphasia, cerebellar and spinal cord syn-
dromes, and mental disorders during recovery [19].
Statistically, one in 1000 patients with measles devel-
ops primary measles encephalitis, which usually begins
within seven days after the prodromal period. The mor-
tality rate from primary encephalitis is 10-15%, and an-
other 25% develop irreversible neurological conse-
guences [20]. Observations at the Lviv Regional Infec-
tious Diseases Clinical Hospital in 2018 revealed that a
3-year-old girl with Dandy-Walker syndrome (anoma-
lous development of the cerebellum and cerebrospinal
fluid spaces) had a fatal course of measles complicated
by encephalitis. Bulbar disorders, among which swal-
lowing, respiratory, and cardiovascular disorders pre-
vailed on the 5th day after the onset of the disease [21].
A study was conducted to determine the percentage of
complications among 302 hospitalized measles patients
with various complications. Of these 302 patients, 180
(60%) were male and 122 (40%) were female, with a
ratio of 1.5:1, respectively. The age range was from
four and a half months to thirteen years. In descending
order of frequency, the main complications were: pneu-
monia - 170 cases (56.29%), diarrhea - 52 (17.22%),
encephalitis - 22 (7.28%), febrile convulsions - 21

(6.95%), croup - 10 (3. 31%), otitis media - 9 (2.98%),
severe stomatitis - 7 (2.34%), emphysema - 4 (1.32%),
dysentery - 3 (0.99%), myocarditis - 2 (0.66%) and
pneumothorax - 2 (0.66%), respectively. Mortality rate
was 5.29%, 16 patients died [22]. Children are at an in-
creased risk of death within 9 years after measles due
to weakened immunity [23].

The importance of vaccination. To date, one of
the ways to prevent measles and prevent complications
is to develop immunity to the disease through preven-
tive vaccinations for children. It is well known that un-
vaccinated young children are at the highest risk of con-
tracting measles and developing complications. Spe-
cific measles prevention in Ukraine is carried out with
a live vaccine. Achieving a high level of population im-
munity is the best way to prevent measles. Accordingly,
2 doses of measles-mumps-rubella (MMR) vaccine are
recommended for all children [24]. Routine vaccination
is carried out at the age of 12 months, revaccination - at
the age of 6 years. [25-26]. With repeated administra-
tion of the vaccine, a protective level of immunity is
formed in 95-98% of vaccinated individuals [27]. The
use of vaccines in routine national immunization pro-
grams has led to significant progress in the global con-
trol and elimination of measles. [28-29]. It is believed
that infants up to the age of measles vaccination are
protected from measles by passive transmission of ma-
ternal antibodies. A study was conducted to determine
the transmission and decline of maternal measles anti-
bodies among infants and to determine their suscepti-
bility to measles (pregnant women and their newborn
infants from 30 Chandigarh, India.) The mother's blood
was collected during labor, and blood samples were
taken from the infants at birth and at 3, 6, and 9 months
of age. Measles 1gG antibodies were measured using a
quantitative ELISA. The decline in antibody levels was
estimated using log-linear models. A total of 428
mother-infant dyads were included, and data from 413
dyads were analyzed. At birth, 91.5% (95% CI: 88.8,
94.2) of infants had protective antibody levels, which
decreased to 26.3% (95% CI: 21.0%, 31.9) at 3 months,
3.4% (95% CI: 0.9, 5.9) at 6 months, and 2.1% (95%
Cl: 0.1, 4.1) at 9 months. Younger mothers transmitted
lower levels of antibodies to their children. The conclu-
sion is that most infants are susceptible to measles as
early as three months of age [30]. As a result of vac-
cination campaigns, the number of deaths from measles
has decreased significantly over the years. Before the
introduction of the measles vaccine in 1963, measles
epidemics occurred every 2-3 years, and the disease
killed about 2.6 million children annually. It is known
that, without taking into account the availability of a
safe and effective vaccine, in 2018, more than 140,000
deaths from measles were reported worldwide with an
average age of 5 years [31]. There has been some evi-
dence of lower than expected vaccine efficacy, possibly
due to various factors such as poor quality control dur-
ing vaccine production or during cold distribution,
which negatively affected population immunity thresh-
olds [32-33]. In 2017, the vaccine coverage rate in-
creased significantly, which continued to grow in
2018/2019, but still remains below the desired 95%
threshold [34].
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Mortality from the measles virus in Ukraine.
The prevalence of a larger susceptible unvaccinated or
incompletely vaccinated population has led to one of
the largest outbreaks in Europe in the last 20 years:
from 2017 to 2019, more than 115,000 people were in-
fected in Ukraine, 41 people died) [35]. Among those
affected, 65-67% were children and 33-35% were
adults [36-38]. The majority of infections occurred in
people who were not vaccinated or had not completed
their vaccination course, so timely recognition and la-
boratory confirmation of infected individuals, as well
as appropriate infection prevention measures, are cru-
cial to prevent further transmission [39].

Conclusion. Despite the current vaccination regi-
men, measles still poses a threat to children of all ages.
Complications of the nervous and respiratory systems
are considered particularly severe and have the highest
mortality rate among other possible complications. The
risk of a measles epidemic in Ukraine is growing due to
low vaccination coverage and parents' lack of aware-
ness of the importance of specific prophylaxis for chil-
dren according to the vaccination calendar plan. There-
fore, it is necessary to improve the public's perception
of the disease, exchange of information, and informing
the public about the importance of vaccination. All of
the above preventive measures can reduce the risk of
measles outbreaks and complications among children.
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PERINATAL CONSEQUENCES OF STRESS
(LITERATURE REVIEW)

Anomauis.

Y cmammi npoananizosano nimepamypui 0ani, AKi nokazanu, wo cmpec € OOHIE i3 OemepMiHaHm YCKIao0-
HeHo20 nepeobicy 6asimHocmi (HeBUHOWLYBANHS, NepeduacHi Noo2uy, cinepmeH3UsHi po3naou), a maxkoxic cmpec
acoyitiosanux pos3nadie y mamepi (mpusoea, oenpecis, nopyuients cuy). llepunamanvrutl cmpec Mae K KOpom-
KOCMPOKOBI, MAaK i 00820CMPOKOBI He2camUeHi HACAIOKU HA N0 T HOBOHAPOOICEHO20 (HEOOHOULEHICMb, MANlA 8a2d
npU HApPOONCEeHHI, 3aMPUMKU MOMOPHO20 MA PO3YMOB020 pO38UMKY y dimetl). Cmpec GHACTIOOK 30POUHUX KOH-
@Dixmie 3HaUHO NIOBUWYE 3AXBOPIOBAHICIb | CMEPMHICMb ceped HCIHOK i Oimell.

Abstract.

The article analyzed literature data that showed that stress is one of the determinants of complicated preg-
nancy (miscarriage, premature birth, hypertensive disorders), as well as stress associated disorders in the mother
(anxiety, depression, sleep disorders). Perinatal stress has both short-term and long-term negative consequences
for the fetus and newborn (prematurity, low birth weight, delays in motor and mental development in children).

The stress of armed conflicts significantly increases morbidity and mortality among women and children.

Knrouosi cnosa: sazimuicme, noiocu, cmpec, XpOHINHUL CMpec, 0EHHUL YAC, 60EHHUL KOHQIIKM, PU3UKLU,

BUHOULYB6AHHA, BUKUOCHD.

Keywords: pregnancy, childbirth, stress, chronic stress, wartime, military conflict, risks, pregnancy, miscar-

riage.

Beryn. BaritHicTb, 1110 3aBepIIy€eTHCS TOSIBOIO Ha
CBIT 3JI0pPOBOi JIUTHHH — I Mpisl MUTHHOHIB JKIHOK Ta
TOJIOBHA METa pOOOTH aKyIIepiB - FMHEKOJIOTiB Ta (axi-
BIIB y Trajgy3i penpoJyKTUBHOI MEAWIMHU Y BCHOMY
cBiTi. B yMoBax crpecy, BillHE TOPYIIYIOTHCS IPOLIECH
ajianTarii, npuTaMaHHi (i310JI0TI4HIH BariTHOCTI.

[Tig gac BiffHE 3MEHIITYETHCS TOCTYII IO CBOEYAC-
HOTO HaJaHHS MEINYHOI, 3HIKYEThCS PiBeHB Oe3IeKH,
JiKapHi BpasiuBi 10 HamaaiB, 6oMOapayBaHb, KiHKH
HapoJDKYIOTh Yy OoMOocxoBHIax. Biqomo, mo y moct-
pakmanux Bif KoHQmIKTY kpaiHax Ha 21,9% wenme
TMOJIOTB, SIKi MpUiiMaB KBaJi(iKOBaHUN MEIWIHHUHN ITe-
pconan [Jawad M,].

Meta gocaimxkenHsi. BuBunTu BIUIMB cTpecy Ha
nepeOir BariTHOCTI 1 NepHHATAIbHI HACIIAKH.

Marepianu Ta MeToau nocaimKeHHst. J{ns min-
TOTOBKH IIi€l CTATTi OyJIO NMPOBENEHO MOLIYK y Oa3ax
nannx PubMed, Google Scholar ta iHmmx HaykoBHX
pecypcax. Kirouoi cimoBa At HOIIYKYy BKIFOYAIIH

"BariTHicTb", "BOEHHMI KOHQUIIKT", "pernpomayKTHBHE
310poB's”, "cTpec 1 BariTHIiCTh".

PesysbTaT nociaigseHHs: Ta iX 00roBopeHHs.
3a gaaumu BOO3, mo3uTHBHUI JOCBi BariTHOCTI - 1€
30epeskeHHs (PiI3NYHOI Ta COLIaIbHO-KYJILTYPHOI HOPM,
3a0e3nedeH s 310pOBOI BariTHOCTI JUId Martepi Ta Ju-
TUHH (BKJIFOYAIOUH 3a1100iraHHs Ta JIKyBaHHS PH3HKIB,
XBOPOO i cMepTi), O€3MedHi MOJIOTH Ta TOCSATHEHHS T10-
3UTUBHOT'O MaTepHUHCTBA (BKIFOYAIOYH CAMOCBIIOMICTh
Mmatepi). Ha Ti1i mpoGiiem cimist po3ymiTH, IO iCHYIOTb
3HAYHI pU3UKHA BOEHHOTO Yacy JJIs BariTHUX JKIHOK, SIKi
MOXYTh TEPENIKOHKATH CHPUATINBOMY mepediry Ta
pe3ysbTaTy BariTHOCTI.

Jlo HalOUIbII 3HAYYIIMX YHHHHKIB, IO BILIABA-
I0Th Ha Tepedir BariTHOCTI y BIMCHKOBHII yac, Haie-
XKaTh: IICUXOJIOTIYHA TPaBMa, CTpax i NpodIeMu IpHui-
HATTS pillleHb, MOB'A3aHI 3 €BaKyali€ro: IMOCTIHUI
CTpax cMepTi a0 MOpaHeHHS, BTpaTa OJIM3bKUX, ITOTO-
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YHA BariTHICTh, MEAWYHHUM HATJIAL 1 IOBHOLIIHHE M€ K-
YHE 00CITyrOBYBaHH HEMOKIJIUBICTh OTPUMAHHS JJOTI0-
MOTH, HAaCHJIBCTBO Ta MOTPaOyBaHHS, T'OJIOJ, MPOXKH-
BaHHS B XOJIOMHUX YMOBaxX, BUMYIICHA iMMOOLITi3aIlis
(BIICYTHICTD €JIEKTPUKH, ONIAJICHHS Ta 3B'S3KY, IIPOXKHU-
BaHHJ B MiJiBajiax Ta jpoxax) [ Strapasson MR, Ferreira
CF, Ramos JGL.].

Bueni BennkoOputaHii BCTaHOBMIIHM, IO 3a Ie-
piox 2000-2019 pp. 36poiiHi KOHIIKTH, sKI Knacudi-
KYIOTBCSI SIK BiifHH, OyJn 1OB’s13aHi 31 301IBIICHHSAM Ha
36,9 BunankiB MaTepuHCBKOi cMepTHOCTI Ha 100 000
JKUBOHAPO/KCHNX, 30UIbIIEHHAM Ha 2,8 CMEpTHOCTI
HeMOBJIT (BikoM 10 1 poky) Ha 1000 xwmBOHapomKE-
HHUX, 110 Ha 7,3% MeHIIE OXOIUIEHHS BaKI[MHALIEIO
npotH Kopy Ta Ha 4,9% Hiwkde oxormenHs AKIIC. Ile
npuomm3Ho 300 000 cmepTeit MaTepiB, SIKUX MOXKHA
Oyn0 YHUKHYTH, i 2 MUIBHOHH CMEpTEil HEMOBIIAT,
SKUX MOXHa Oyno monepenutu [Jawad M,].

PesynpraT nOCIHiIKEHb TPYNH BUSHHUX, OIyOIi-
koBaHux y 2021 potii, moka3aiu, 10 BHACIIIOK 30poii-
HUX KOHQJIIKTIB 3HaYHO 3pOCTaE 3aXBOPIOBAHICTH 1
CMepTHICTh cepen xiHok 1 aiteit [Bendavid E,]. V ne-
piox 3 1995 mo 2015 pik y cBiTi 3adikcoBano nonax 10
MUTBHOHIB CMEpTEH cepel AiTel BIKOM JI0 IT’SITH POKiB,
SIKi MOXHa 1oB’s13aTH 3 KoHbuiktamu. [Bendavid E,].
Te, sk KOH(}IIKT MOXXe BIUIMHYTH HA 30pOB’S, € Pi3-
HUM, aJieé CHCTEMAaTHYHi JOKa31 MOB’I3YIOTh KOHQIIKT
i3 HEJOIMaHHAM, (PI3UYHUMH TPaBMaMHU, TOCTPUMHU Ta
iHQEeKUIHHUMHU 3aXBOPIOBAaHHSMH, [OTaHUM IICHXIY-
HHM 3/I0pOB’SIM, CEKCYAJIbHUM 1 PEPOJYKTHBHUM 3710~
poB’siM. [TosiTnyHa HecTabUIBHICTD 1 30poitHUI KOHD-
JIKT CepHO3HO BIUTMHYJU HA CUCTEMY OXOPOHH 3710pO-
B's, 1[0 Ma€ KaracTpo(iuHi HACTIIKU IJISI 3J0POB'S
BaritHux >xiHok [ Lackner HK, Moertl MG, Schmid-
Zalaudek K] .

CrpecoBa TpaBMa TaKOX MOK€ BILTHHYTH Ha (i3i-
OJIOTIYHY 3/IaTHICTh JKIHKA BUHOIIYBaTH 3[JOPOBY Bari-
THICTB 0 TepMiHy. [loeqHaHHS 3MiH iHIOWBITYadbHOT
MOBe/IiHKY Ta (i3ioNoriyHuX peakiiili Ha cTpax 1 Tpa-
BMY BiJ| NEpEeKUBAHHS 30pOHHOTO0 KOHQUIIKTY MOXe
MPU3BECTH JI0 OLIBIIOT HMOBIPHOCTI BTpaTH BariTHOCTI
[Cook, N., Ayers, S., & Horsch, A] .

JloBeieHO, M0 HAsIBHICTh XPOHIYHOTO CTPECY 10
BariTHOCTI MiZIBUIILYE PU3UK PO3BUTKY TilIEPTEH3UBHUX
PO3JaiB y IPYyroMy, TPETHOMY TPUMECTPAX BariTHOCTI
Ta B MICISAIIOIOrOBOMY IEpioi, ki 00yMOBJICHI MOPY-
HICHHSIMHU cuHTe3y okcuay azoty (NO) [Bush, N. R.,
Savitz, J.,] [O'Donnell, M. G., Stumpp, L., Gallaher, M.
J., & Powers, R. W.] .

UncenbHi pe3yibTaTh JIOCHIPKEHb ITOKa3aiH, 110
20% IHOK ITiJT 9ac BariTHOCTI CTPaKJAIOTh Bij| po3Jia-
JliB, acOIIHOBaHMX 31 CTpPECOM, a came, TPUBOTa Ta Jie-
npecis [Pawluski JL,].

JlocmikeHHsT  KHUTAaHChKMX  BUCHHX  JIOBEJIH
3B 430K MIXK BiTIyTTSM CTPECy Ta SKICTIO CHY i Jac
BariTHOCTI, MPOJEMOHCTPYBABIIH, 1[0 BUIINN piBEHB
CTpecy HeraTHBHO IOB’sI3aHUH 3 SIKICTIO CHY LIMX Bari-
THUX kiHOK [Li G.,].

Crpec iz yac BariTHOCTI € IPUYMHOIO TIepeIIac-
HUX I10JIOTIB Ta 3HWKEHHS (PI3UYHOI aKTHBHOCTI Barit-
HOT, 3pOCTaHHS IIKIUTUBUX 3BUUOK, & cCaMe, KYPiHHS, Ta
HApOJDKEHHS HEMOBIIAT i3 HH3bKOIW Baroro [Lobel,
M.,].

Ctpec Marepi Moke OyTH TIOB’s3aHHIA HE JIHIIE 3
KOPOTKOCTPOKOBHMH TI€PHHATAILHUMH HACIiKaMH.
JloBenieHO HasBHICTD TPAHCTEHEPAIIMHOTO 3B’S3KY
MDX MEpUHATAJIHFHUM CTPECOM 1 3I0OPOB’SIM HAIIIa KiB.
Po3snanm, moB’si3aHi 31 CTpecoM, CIPHSIOTH IIOTIp-
LIEHHIO KOTHITHBHUX (QYHKIIH, abepamnisiM y pO3BUTKY
HEpBOBOI CHCTEMH Ta PiBHIB HEWpOMEiaToOpiB, 3MiHAM
y rinoTtanamo-rinodizapHo-HaJHUPHUKOBIN OCi Ta Mo-
BeAiHKOBUM BigxwieHHsMm y aitedt [O'Donnell, M. G.,
Stumpp, L., Gallaher, M. J., & Powers, R. W.].

PesynbpraTH NPOCIIEKTHBHOIO NOCIIIDKEHHS IPO-
JIeMOHCTPYBaJIM BUILY YacTOTY 3aTPUMKH MOTOPHOTO
Ta PO3YMOBOTO PO3BUTKY Y HiTeH, 4ri MaTepi mpoaeMo-
HCTpYBaJI BUIIUI PIBEHb CTpeCy IiJX Yac BariTHOCTI
[Huizink AC].

Kpim Toro, mepuHaTanmpHUIA cTpec, i MOB’sA3aHi 3
HUM pO3JIa/id, MAlOTh IOBIOCTPOKOBI HACHIIKH IS
310poB’s Marepi. [loranuii cTan cyiuH i HOMIKPEHICTh
riNepTOHIYHUX CTaHIB MiJ Yac BariTHOCTI MOB’sI3aHi 3i
30UIBIICHHSAM PH3HKY CEpPLEBO-CYIUHHUX 3aXBOPIO-
BaHb MPOTATOM YChOTO XHTTs. TakuM 4MHOM, KIHKH,
SKi CTPaXKIAIOTh Ha PO3JIagu HACTPOIO, MOXYTh OYTH
OUTBII CIPUIHATIMBUMH 10 TIOTIPIICHHS CEPIICBO-CY-
JUHHOTO 3IOPOB’S MiJ 9ac BariTHOCTI, IO HE PiAKO
CTa€ IPUYNHOIO MaOYTHIX CEpLIEBO-CYIUHHHX 3aXBO-
proBaHb. OCKIJIBKH 3aXBOPIOBaHHS CEPLsl € OCHOBHOIO
MIPUYHHOIO CMEPTi cepell KIHOYO01 CTaTi, paHHE BUSIB-
JICHHSI ’KIHOK 13 PU3MKOM CEpLEBO-CYANHHUX 3aXBOPIO-
BaHb IIICJISA TOJIOTIB € BaYKIIMBUM KPOKOM JJIsI TIOKpa-
uieHHs 300poB’st matepis [O'Brien M. L.].

BucnoBok. Crtpec € ojHi€l0 13 JeTepMiHaHT
YCKJIaTHEHOT'O 1epediry BariTHOCTI (HEBHHOIIYBaHHS,
HepeuacHi MoJIOTH, TNepTEeH3UBHI PO3JIaJiN), a TAKOK
CTpeC acolifOBaHUX PO3NIAiB y MaTepi (TpUBOra, Ie-
npecisi, NOpyuieHHs cHy). [lepuHaTanbHuUi cTpec Mae
SIK KOPOTKOCTPOKOBI, TaK 1 JOBFOCTPOKOBI HETaTHBHI
HACIIIIKH Ha IUTJ 1 HOBOHAPOKEHOTO (HEIOHOIIEe-
HiCTh, MaJla Bara IPH HApOJDKEHHI, 3aTPUMKH MOTOP-
HOT'O Ta PO3YMOBOT'O PO3BHUTKY Y IITCH).
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Anomauis.

Cmamms posenadae npobremy uepenno-mwoskogoi mpasmu (YMT) sk cepiiosHoi npobaemu 0xXopoHu 300po-
81, 0c06IUBO Y KOHMeEKCMI HeOOOYIHEHUX 0020CNIManrbHUX pekomenoayiti. Cmamms 6Kazye Ha nompeody y Oinvbiu
epexmusHUX cmpame2iax NPo@inaKmuKy ma JiKy8aHHs, 0COOIUB0 Y NOXUIO020 BIKY, BPAX0BVIOUU DISHOMAHIMHI
Gakmopu, maxi siK ik, CmaH nepeo Mpaemolo, CYRymui 3axXe0pr06aAnHsI ma coyianbii yunnuxu. Memoo cucmem-
HO20 aHAi3y UKOPUCMOBY8ABCs 0l 00podKu Oxcepen, 3okpema PubMed, ScienceDirect, Cochrane Library i
m.0., 05l HAOAHHS KOMNJLEKCHO20 ysaeieHHs npo npobaemy YMT ma winsxu it po3s'szannsi.

Abstract.

The article considers the problem of traumatic brain injury (TBI) as a serious problem of health protection,
especially in the context of underestimated prehospital recommendations. The article points out the need for more
effective prevention and treatment strategies, especially in the elderly, taking into account various factors such as
age, pre-injury condition, comorbidities, and social factors. The system analysis method was used to process
sources, in particular PubMed, ScienceDirect, Cochrane Library, etc., to provide a comprehensive understanding

of the TBI problem and ways to solve it.

Kniouogi cnoea: UMT, 0ococnimanvruii eman, oxcueenayis, 2inOmMen3is, weuoxka 0onomoeaa, HYmpiunso-

uepenHuZZ muck, wkana kom 1 naseo.

Keywords: TBI, prehospital stage, oxygenation, hypotension, ambulance, intra-cranial pressure, Glasgow

com scale.
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Beryn. Pexomenpanii 1mo HajaHHIO JIOTIOMOTH
IPU YeperHO-MO3KOBIH TpaBMi Ha TrOCHITAILHOMY pi-
BHI IIOCTIHHO BJJOCKOHAJTIOIOTHCSI, aJle TIOKPAIEHHS J10-
TOCIITAIBHIX PEKOMEHAAIIN YaCTO BiAKIATAETHCS.

Uepemnno-mo3koBa TpaBma (UMT) € cepito3HorO
po0JIEMOI0 OXOPOHHU 30POB’st B ycboMy cBiti. 1llo-
POKY y BCbOMY CBiTi IpuOIH3HO Bixg 27 10 69 Minbiio-
HiB moaeil maiarHoctyioTs UMT, 3a oImiHKamu, 3aXBO-
proBaHicTh cTaHOBHTS Bix 351 1o 939 Bumazkis Ha 100
000 nmacenenns [1,2,3]. 3rigHO 3 OCTAaHHBOIO JIOTIO-
Bijytio LleHTpiB KOHTPOJIIO Ta MPO]ITaKTHKH 3aXBOPIO-
Bab (CDC) [4], UMT € 0CHOBHOIO IPHYMHOIO CMEPTI
Ta iHBajigHOCTI: mpubmm3no 210 000 rocmitamizariit
gepe3 UMT y 2020 pomi Ta 69 000 cmepTeii uepes UMT
y 2021 poui.

VY kpaiHax 3 HHU3bKUM 1 HU3bKUM PIBHEM JIOXOJIIB
(LMIC) UMT BuHHMKaIOTH yepe3 JOPOXKHLO-TPAHCIIOP-
THI ITPUTO/M, YaCTO 32 YYacTIO BPas3IMBUX yYaCHHKIB
JIOPO’KHBOTO PYXY, TAKHX SK MOTOLMKIIICTH Ta MiIlIO-
xoad. Y KpaiHax 3 BUCOKHUM pPiBHEM JOXOJY OiIBIIICTH
UMT BuKIHMKaHA MaTiHHAMH, OCOOIUBO Yy JITHIX JIIO-
nei (BikoM >65 pokiB), SIKi 9aCTO MAalOTh CYIyTHI 3a-
XBOpIOBaHHA. Taki (akTopw pU3HUKY, SK CIAOKICTH i
3JI0BXKHMBAHHSI aJIKOTOJIEM, CTBOPIOIOTH MOJXKIJIMBOCTI
JUIA IJIECTIPSIMOBAaHUX NpodimakTHUHUX Hid. IcHye
MaJIO I0Ka3iB JJ1s iHpOPMYBaHHS PO JIIKYBaHHS Malli-
€HTIB MTOXWJIOTO BiKy, SIKMX 3a3BHYail He Opaiu B Mu-
HYJ KJIiHIYHI BUNIPOOYBaHHS, OTXKE, TEPMIHOBO IIOTPi-
OHi BiAMOBiIHI ToKa3u. Xo4a 301LIbIICHHS BIKY acoIli-
10€ThCs 3 TipmMu HaciakamMu UMT, Bik He TOBHHEH
JTUKTYyBaTH OOMEKEHHS B Tepartii [5].
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UepemnHo-mMo3koBy TpaBmy (UMT) notpibHo po3-
TJISIIaTH Ta JIKYBATH SIK CTaH, a HE OJHOPA30BY MO0,
111 HOTPiOHO PO3TIIANATH Yepe3 CUCTEMY, SIKa BPaXOBYeE
Oarato Qaxropis [6].

YucnenHi (akTopu BIUIMBAIOTH Ha JIOCTYH JIIO-
JIUHH JI0 TOTIOMOTH Ta MiJBHUILIEHY HMOBIPHICTh HEra-
TUBHHX HachiakiB micias UMT, BkIo4arouM BiK, CTaH
nepes TPaBMOIO, HAsBHICTh CYITyTHIX 3aXBOpPIOBaHb 1
CXHMJIBHICTD IO CTIHKOCTI, a TAKOX COIiaJIbHI Ta eKOJI0-
riuni (hakTopH, NOB’sI3aHi 31 CTATTIO/TEHIEPOM, PACOI0,
eTHIYHOIO TIPHHAIEKHICTIO, COLIaTbHO-CKOHOMIYHUHN
CTaTyc, CTPaXOBHH CTATyC, CTaTyC 3ai{HATOCTI, Teorpa-
(higHe po3TanTyBaHHS Ta COIlialibHA Ta CiMEiHA MiITpHU-
MKa. He3Ba)karoun Ha Te, 110 JOCIIIKEHHS BUSIBUIN 111
(hakTOpH, IUIAXH B3a€EMO/Iii IUX PI3HOMAHITHUX (PaKTO-
piB, IO CIIPUYHHSAIOTH ONHCaHI e(peKTH, 3aINIIAI0THCS
B OCHOBHOMY HeBijioMum# [6].

Marepianu Ta Meroau: byno BUKOpHCTaHO Me-
TOJl CHCTEMHOI'O aHalli3y, 3a JOIOMOTO0 SIKOTO OYII0
00p0o0IIeHO PsiJI JKEPE, sIKi pO3MillieH] Y BUTEHOMY J0-
cryni Ha PubMed, ScienceDirect, Cochrane Library i
T.I.

PesyastaTn. [lnax no nikyBanas YMT mounHa-
€ThCA 3 IPOodLIaKTUKH [6].

VY yusinoromy konmexcmi IepcoHa WBUIAKOT Me-
JTUYHOI TOTIOMOTH MOKe OyTH BUKIMKAHHHN I cTabi-
J3arii JKUTTEBO BAXIIMBUX (PYHKIIIH JIFOTUHH, KA TIe-
pexuiaa UYMT, 1 TpanciopTyBaHHS 11 10 BUILOTO PiBHS
MEIUYHOT JOMOMOTH, HANPHUKJIAM, IO BIAMUICHHS He-
BIJIKJTaHOI JomoMork MicreBoi Jikapui. (EJ) abo
TPaBMITYHKT. ¥ CUCTEMI 6ilicbK060i mpasmu 1O0NOMOora
MOJKE HA/IaBATUCSI [IEPEIOBOO XIPyPTidyHO OpHUraI0r0
abo B OoitoBomy rocmitaii. JIronuHa, y skoi BUHHKIA
migo3pa Ha UMT, sika BHUTIIAAE He3HAUHOM, MOXKE HE
OTPUMYBATH MEIUYHOI JOTTIOMOTH B JKapHi, OKPiM MO-
YaTKOBOI OILIIHKH, MOKJIMBO, y TIO€THAHHI 3 BKa3iBKaMU
I10JI0 BIATIOYMHKY Ta 3BEPHEHHS 32 IOJAJIBIINM CIIO-
CTepSIKEHHIM Y pa3i pO3BUTKY CHMIITOMIB [6].

Jnst moauny, ska nepexwia UMT abo cymyTHi
TpaBMH CEpPHO3HOr0 XapakTepy, Liei eran JONOMOTrd
BKJIFOYA€ MEMYHE BTPYYaHHs, U0 3/1iHCHIOETbCS Y JIi-
KapHi MIBUIKOT JOMTOMOTY YU BIAIICHHI iHTEHCHBHOT
Tepartii, CIIpsIMOBaHe Ha MOPSATYHOK JKUTTS JIIOAUHH Ta
3aro0iraHHs MOAANBIINM HEraTUBHUM HACIi/IKaM Tpa-
BMH. Y BiliCEKOBIH YacTHHI JIOJUHY MOXYTh €BaKylO-
BaTH JI0 PEriOHAIBHOTO BIHCHKOBOTO TOCIITANIIO, SIKUH
MOJKE HaJaTu OiIbII SIKICHUH PiBeHb JIOIIOMOTH [6].

3a3Buual, SKILO 1€ CTPYC TOJI0OBHOTO MO3Ky, YMT
€ He yCKJIaJlHeHa, 0e3 OyAb-sIKUX rpyOuX CTPYKTYpHHX
MOMIKO/DKEHb 1 BUHUKAE BTOPUHHO ITICIISI HETIPOHMKA-
to9oi UYMT. 3a3Buyaii 1ie BUHUKA€E BHACIIZOK CHII TIPH-
CKOpPEHHS/YIOBIIbHEHHS, II0 BUHHUKAIOTh BHACIIIOK
IOpSAMOTO yAapy Mo roioBi. lle BHKIMKae THMYacoBi
3MiHHM IICUXIYHOTO CTaHy, SKi MOXYTb BapirOBaTHCS BiJl
CIUTYTaHOCTI CBiZIOMOCTI 710 BTpaTu cBigomMocTi. Ile He-
MOXITUBO JIaTHOCTYBaTH 3a JOTIOMOTOI0 3BUYAMHO1
koMt rorepHoi Tomorpadii (KT) abo marniTHO-pe3oHa-
HcHoi Tomorpadii (MPT). CrenianbHa NOCIHiZOBHICTH
MPT, nanpuxnan qudysiitHa TeH30pHa Bizyaizamis Ta
¢ynkuionansaa MPT, Moske npu3BecTH 10 paHHbBOT i-
ArHOCTHKH CTPYCY MO3KY [7].

CunapoMm apyroro (ITOBTOPHOTO) yaapy: Iodar-
KOBOIO IOJII€0 9aCTO € CTPYC MO3KY, ajie KO0 MaIi€HT

("4acTo CIOPTCMEH) MOYMHAE TPATH, HE MTOBHICTIO OTO-
BTaBIIKChH BiJ I[bOTO, i OTPUMYE IIe OTHY TPaBMY,
MOJKE CTaTHCSI IIBUAKHN PO3BUTOK 3JIOSKICHOTO Ha-
OpsIKy MO3KY, III0 BUHUKHE MPOTSATOM KOPOTKOTO TIepi-
oxy.

XpoHiyHa TpaBMaTW4Ha eHuedasonaris: 3a3BH-
Yyail 1€ BIJCTPOYEHHMH NPOSB MOBTOPIOBAHOI JIETKOI
YMT. Lle yacto 3ycTpidaeThcs y CIIOPTCMEHIB 1 MOXKE
TIPU3BECTH JI0 ICUXIYHMUX PO3JIaiB i CyIMIaIbHOI MO~
BEJIHKH, Ne(DIUTY yBaru Ta pO3JIaIiB aM'saTi Ta BUKO-
HaBuMX QyHKIi [7].

UMT — e Oyap-sika TpaBMa, sika HOPYIIye HOpMa-
JBHY (QYHKIIIFO MO3KY 1 MOYKE TIPOSBIIATUCS OYyIb-SIKOIO
KOMOIHAII€0 KOTHITUBHUX, ITOBEIIHKOBHX, PYXOBUX 1
CEHCOPHHUX CUMIITOMIB [8,9].

UMT OXOIUTIOE CTIEKTpP 3aXBOPIOBAHb, SIKi MiAPO3-
JUISIOTHCS Ha JIETKi, CEPeIHI Ta BaXKKi BIMOBITHO 10
mikaiau komu ['nasro (LIKT) [8,9]. Tlamientn knacudi-
KYIOTBCSI SIK TakKi, 10 MaroTh jJerky UMT, skuio [IKT
13-15, cepemuro, sikmo KD 9-12, i Baxky, SKIIO
IKT <9 [8,9]. Y Bcbomy cBiti mpubiuzao 80% TpaBm
UMT xnacudikyrorscst sk Jerki, 11% sk cepenni Ta
8% stk Bakki [8, 10].

Pexomennanii ®oHAy TpaBMH TOJIOBHOTO MO3KY
(BTF) momo nmikyBaHHS BaKKAX TPaBM TOJIOBH, OITyO-
mikoBadi B 1996 pori, Oynu mepmuaMu KIiHITHAMHA
MPAKTUIHUMH PEKOMEHAALIAMH, SKi Oynn OImyOmiKo-
BaHi B Xipyprii. BnpoBakeHHs IMX peKoMeHJalii He-
OJTHOPA30BO aCOIII0BANOCS 31 3HWKEHHSM CMEPTHOCTI
Ha 50%, a TakoX 3HIKEHHSIM BapTOCTI MEIUYHOI J10-
nomoru. [lani BTF crBopuB pekomeHnnanii 10 rocmira-
JILHOTO €TaIy, siKi BiloOpa)aroTh PO3YMiHH TOTO, L0
JIONIOMOT'a Ta TPOLECH JIOTJISY Ha MICII TPaBMH, Mif
Yac TPaHCHOPTYBaHHS Ta BiApa3y Micis MPHOYTTS IO
JIKapHi TOMITHO BIUIMBAIOTh Ha KIHIIEBHU pe3yabTar
MAIIEHTIB 13 YepermHo-MO3KOBOK TpaBMoro. JlilicHO,
BEJIMKA YacTHHA IepeBar, NMPUTaMaHHUX PEKOMEHIa-
uisMm BTF, MOsCHIOETBCS TOKPAIICHOK peaHiMaIliero
Ta YHUKHEHHSM BTOPMHHHX 1HCYJIBTIB, TAKHX SIK TiMO-
TeH3is Ta rimokcis [11].

JlikyBanHus xBopux Ha UMT mnounHaroTh 3 MOMe-
HTY yJapy. 3a CBO€IO NPUPOJIO0 TpaBMa BUMarae 30ce-
peIDKeHHs yBaru Ha HallBayKJIMBIMIUX MpobiemMax, 1o
3arpOXKyIOTh KUTTIO. MEHIIl TepMiHOBI IPOOJIeMH BijI-
HOCSITBCS 10 MEHII NpiopuTeTHUX. OfHAK MEHII Tep-
MiHOBE He 000B’SI3KOBO 0O3HaYa€ MEHII BayKJIUBE.

[TinBuIIeHHS  BHYTPIIIHBO-YEPENHOTO  THCKY
(BUT), Habpsix MO3Ky, IiepeOpaibHa An3ayTOperyis-
misl Ta 3MiHH B MeTaboJIi3Mi TOJIOBHOTO MO3KY € He-
BiJl’€MHUMH HAacJiJKaMM HEPBHHHOI TPaBMH TOJIOB-
HOTO MO3Ky. Ex30reHHi a00 sSTpOTeHHi Moii MmocwITio-
IOTh Ii IPOIIECH BTOPUHHOTO YIIKOKEeHHS. [lamienTn
3 YUCJICHHUMHU TPaBMaMH 4acTO OTPHUMYIOTh TPaBMH,
AKi TIOTIPIIYIOTH CEPLEBO-JIETEHEBHH CTaTyC, i TOMY
BOHHM OCOOJIMBO Bpa3JIMBI 10 BTOPUHHHUX TpaBM. Bro-
PHUHHI iHCYIBTH € MOUTUPEHUMH 1 € He3aJIS)KHUMHU TIpe-
JUKTOpPaMH TIOTAHOTO pe3ynbTaTy y namieHTiB i3 UMT
[11].

Oxcurenanis [11]

3a HOpManbHUX (Pi310JIOTIYHUX OOCTaBUH MO30K
3aJIeKHUTh BiJ aepoOHOro MeradosizMy, 00 MmiATpH-
MYyBaTH BHICOKI MOTpeOW B ageHO3WHTpHdocdati mas
(hyHKIIIOHYBaHHS HEHPOHIB, 1 4Yepe3 KiJlbka XBHIIWUH
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aHaepoOHOro MeTaboIi3My BUHHKAE CHEPTeTHYHA He-
JIOCTATHICTh. X04Ya KOHTPOJIb TUXATBHUX IIJISAXIB € 1H-
TYITHBHO Ba)XJIMBUM, KiJIbKa JOCIiIKECHh HECIIOIBAHO
MOBITOMIJIM TIPO TipIli pe3yNbTaTH IS MAIi€HTIB i3
YMT, sixi Oynu iHTYOOBaHI B NOJBOBUX yMOBax. Y
MOJIBOBHX YMOBAX T'iITOKCis BU3HAYAETHCS SIK aITHOE, IIi-
ano3, HacuyeHHs Oz <90 % abo PaO; < 60 mm pr. Bu-
pakeHi CTyIeHi TimoKcil 1o HacuaeHHs < 70% € morm-
PEHUMH i yac iHTyOauii, mpudomy y 57% nauieHTiB
CIIOCTEPIraeThcsl TAMYACOBA TiNOKCIs, sIKa TPUBAE B Ce-
penasoMy 2,3 xBunmHH. Pusnk necaryparii, moB’s3a-
HUH 3 iHTYOAIli€F0, 3aIeKHUTD Bijl HIOYaTKOBOI caTypariii
O21 Bunukae B 100% Bunankip, SKIIO HACHYCHHS
O; craroBuTh <93%, potn 6%, gxuo BoHO >93% (p
<0,01). IMopiBHsHES B mocmimkenHi 1797 marienTis 3
Tsoxkoro UYMT, axi Oynu iHTYOOBaHI Ha JOTOCIITANb-
HoMmy etami, 3 2301 manienToMm, siki Oyyu iHTYOOBaHI y
BIJUIIJICHHI HEBIJKJIAIHOT JOMOMOTH, MPOJSMOHCTPY-
BaJIO 4-KpaTHe 3017IbLICHHS] CMEPTHOCTI Ta 3HAYHO BH-
MK PU3UK [TOTAHOTO HEBPOJIOTIYHOTO Ta (yHKIIOHA-
JILHOTO PE3yJNbTATy B TPYII MAIi€HTIB K1 OyJU IHTY0O0-
BaHi B IIOJILOBUX YMOBaX.

[MigTprMaHHS OUXaNIFHUX MNUIAXIB 1 3amoOiraHHs
TINOKCIi € mpiopuTeTOM. Y Ci MaIi€eHTH MOBHHHI OTPH-
MyBaTH JoAaTkoBHi Oz I MiATPUMKH HACHUYCHHS
>90%. Ha norocnitansHOMY etami iHTyOawis Oyna oc-
HOBHOIO MPOIICAYPOIO B JIKYBaHHI MAIli€HTIB i3 TDK-
koro UMT Ta 6astom 3a LIIKT" <8, sk 1u1s1 migTpuMKu ra-
PHOT OKCHTeHallii, Tax i A71s 3anobiranus acmipauii. J{o-
rocmitainbHi pekomenganii Brain Trauma Foundation
PEKOMEHAYIOTh IHTYOYBaTH Mall€HTIB, sIKi NepeOyBa-
I0Th Y CTaHi CBIJIOMOCTi 200 HE pearyroTh Ha JIIKyBaHHS
3 ominkoto 3a KT <8, abo Tux, XTO HE MOXKe MiJATPH-
MYBaTH aIeKBaTHY HPOXIiTHICTh ANXaNbHUX HIISIXIB, a
TaKOX TAIIIEHTIB 3 TIIOKCEMi€l0 (apTepiajbHa caTypa-
it O2 <90%), He3BaXKalOYM Ha JIOJATKOBE BBEJICHHS
O,. Y morocrmiTalsHOMY PEXUMI TSI KOMATO3HOTO TIa-
IIEHTA 3 TPABMOIO TOJIOBH OpOTpaxeaibHa iHTyOAaIlis €
KpaIow Mepes] Ha30TpaxeabHOW IHTYOAIlI€r, OCKi-
JbKH CTaH MOXJIMBUX 0a3albHUX IIEPEJOMIB yeperna
HEBIJIOMHIA, & IIKIIJTHBA CTUMYJISITSI HOCA MOYKE ITi1BU-
ity BUT. IaryOariist He Tinbku 3a0e3mnedye aaeKBa-
THY OKCHT'€HAIII0, aJle TAKOX MOYKE MOJIETIIUTH Tirep-
KapOiro, sika cama Mmoxke noripiutu BUT. 3a BijgcyTHo-
cri o3Hak migBumeHds BUYT mnamiedtamM He clnijg
MPOBOJINTH TINEPBEHTIIIALIIO 3 NPO(ITaAKTHIHOIO Me-
TOIO.

Mixrpumka npu rinorensii [11]

UncneHHi  JOCHIUKEHHS IOKa3ald  3HaYHUH
3B’S130K MIDX TINIOTEH3I€I0 TA TOTAaHUM PE3yJIbTaToOM y
MAIliEHTIB 13 TpaBMaMu ToJ10BH. He3Baxkarouu Ha CHITb-
HUH 3B’S130K MiXK TIOTAHUM PE3yJIbTaTOM 1 TIOTEH31EI0
y TAIi€HTIB 3 TPaBMaMH I'OJIOBH, 3arajbHa JiTeparypa
PO TPaBMH CTAaBUTH IIiJi CyMHIB I[IHHICTh Yacy, BUTpa-
YEeHOro Ha 3a0e3NedyeHHs BHYTPINTHLOBEHHOTO JIOC-
TYIy Ta BBEJICHHS PiIMHU B MOJILOBUX yMoBax. CTBep-
JUKY€ETBCS, 110 OTPUMaHHS BHYTPIIIHBOBEHHOTO J0C-
TyITy 3aiiMae Oarato 4acy, a HeBeNuKi 00’ eMu, BBEEH1
il 9ac KOPOTKUX TPaHCIOPTYBaHb, MOXYTh ICTOTHO
He BIUIMHYTH Ha pe3yibTaT. ApryMEHTH Ha KOPHUCTh
BiJICTPOYCHOI peaHiMallii NPy «103BOJICHIH TiMOTEH3i1»
BKJTIOYAIOTh TIOBIIOMJICHHS TIPO T€, IO BHYTPINTHBO-

BEHHE BBEJICHHS PiJUH TAIiEHTaM 3 aKTHBHOIO KPOBO-
TEUEIO JI0 OCTATOYHOTO XipypridHOTO KOHTPOIIO MOXKE
30UTBITUTH KPOBOBTPATY Yepe3 TeMOIMITIONI0, BUIIHH
apTepiaJbHAHN THUCK, HOPYIICHHS YTBOPEHHS TPOMOY Ta
pYHHYBaHHS 3TyCTKY.

OnrtuMmaibHa piinHa 171 peaHimMaii 9iTKo He BU-
3HaueHa. PimvHM U1 BHYTPIIIHHOBEHHOTO BBEICHHS
TIOBUHHI OyTH 130TOHIYHUMH, 11100 3MEHIIUTH HAOPSIK 1
HaOpsSK MO3Ky. 3BHYaiiHMI (i310JOTIYHUI PO3UHMH €
KpaluuM Tepe]] JJaKTaTHUM po3uuHoM PiHrepa, 1 cimif
KaTeTOPUYHO YHUKATH PO3YHHIB, IO MICTATH 5% AeK-
ctpo3u (D5W). INimepToHiuHMi conpoBuMii po3unH 30i-
JBITYE BHYTPIITHBOCYIMHHNHN 00’eM y 4—10 pa3iB Bix
00’eMy, 110 BBOIUTHCA. | iMEpTOHIYHAN CONBOBHHA PO3-
4yHH 3a0e31euye NOTeHIIHHY KOPUCTh Bix crabimizarmil
apTepiaJbHOTO THCKY 32 JOIOMOTOI0 MEHIINX 00’ €MIB.
BiH niarpumye uepedpanbuuii nepdysiituii Thck 6e3
MIOCUJICHHSI BUTOKY Ta I03aCYJAMHHOTO HAKOMHMYECHHS
PIAMHY, 110 TPU3BOJMTE 0 HAOPSIKY MO3KY Ta IiJIBH-
menus BYT, mo BuHnkae micast iHQY3ii BeTMKHX
00’eMiB i30TOHI4YHOI pianHU. ['INepTOHIYHUN PO3UNH
TaKOX JIi€ MMOAIOHO 10 MaHITy Ta IHAYKYE OCMOTHYIHUH
niypes, o crpuse JTikyBaHHIo miasuiienoro BUT. Pe-
aHiMalis 3a JOIOMOTOI TIEPTOHIYHOTO PO3ZYHHY
BIIBiUi 30UTBIITY€e BIDKUBAHICTH mamieHTIB i3 UMT, sxi
MalOTh TEMOpAriYHui MIOK. Y aHaNi3i MArpyI marie-
aTH 3 UMT i HIKT <8, mBuame 3a Bce, OTPUMAIOTh KO-
pHUCTh BiA rinepToHidHOro po3uuHy. OnHAK JO0CIi-
JDKSHHS 11le HE TIPOJEMOHCTPYBAIIM MOKPAILEHHS Bij-
JIaJICHUX HEBPOJIOTIYHUX PEe3yJIbTaTiB JUIs MALIEHTIB 13
TpaBMaMH rOJIOBH, peaHiMOBaHHX 3a JIOTIOMOTOIO Tile-
pTOHIYHOrO po3unHy. [InaHyeThCsl NMpPOBEJCHHS MpO-
CIIEKTUBHOTO IHTEPBEHIIHOIO JOCIIHKEHHS JUIs TI0-
PIBHSHHS TIIEPTOHIYHOTO (pi310J0TIYHOTO pO3UMHY, Ti-
nepToHiyHOro  (iziosoriuHoro  po3umHy 3 6%
JEKCTPaHOM 1 HOPMATBHOTO (hi310JIOTIYHOTO PO3UYHHY B
miarpyni namienTiB 3 UYMT i IOKT <8, sk 3 rimoBoure-
MIYHHM IIOKOM, TaK i 6€3 HhOTO (CHCTOIYHHI apTepi-
anbHUNA TUCK <90 MM pT. CT.).

BucHoBku. OntumaibHe JIKyBaHHS MHalli€HTa 3
YepernHO-MO3KOBOIO TPAaBMOIO TIOUMHAETBCS 3 paH-
HBOTO Ta BIIMOBIAHOTO copTyBaHHs. [loBHUII aHaMHe3
1 MEIUYHUHN OTJIA] MOXKYTh 11eHTH()IKYBATH MAIIE€HTIB
BHUCOKOTO PH3HKY, SIKI MalOTh JIErKy abo MOMipHY
UMT. IIpaBuna npuHHATTS KIIHIYHUX PilIEHb MOXYTh
JIOTIOMOTTH B IZICHTU(IKAIT MAi€HTIB 13 HU3bKUM PH-
3MKOM, SIKUM HE IOTpiOHa HeHpoBi3yaltizallis abo e
KOpOTKHii nepiof] crioctepeskeHHs. JIikyBaHHS HalieH-
TiB 13 TSDKKOIO YEPEITHO-MO3KOBOIO TPAaBMOKO BUMArae
CHCTEMaTHYHOTO ITiAXOAY, 30CEpPEeIDKEHOT0 Ha YHUK-
HEHHi BTOPUHHOI TPaBMH, BKITIOYAIOYH TiMTOTEH3110, Ti-
TIOKCItO Ta TinoriikeMito. bilbIicTs BTpy4YaHsb s 3a-
moOiraHHs BTOPUHHUM TPaBMaM MOXKHA BIIPOBA/IKY-
BaTH Ha BCiX piBHAX ycTaHOBH. [larieHTam i3 TSKKOIO
UMT pexoMeHm0BaHA TEPMiHOBA HEHpOBi3yamizalis 3
TIOTATBIIIOI0 KOHCYIBTAIIIEI0 HEHpOXipypra Ta nepese-
JICHHSIM Y BIJJIIJICHHS IHTEHCUBHOI Teparrii [8].
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Anomauis.

Y emammi euceimaeno 3nauenns macnicgoco comeocmasy npu QizionocivHoMy i namonociuHomy nepebicy
sacimuocmi. Onucano namoghiziono2iuni MexaHizmu po3eumky YCKIaOHeHb gazimuocmi npu cinomazniemii. Hage-
OeHi Namo2eHemuyHo 002PYHMOBAHI NIOX00U 00 3ACMOCYBAHHS MAZHII0 Y Npo@iiakmuyi i TIKY6aHHI YCKIAOHEHb
5K 3 OOKY mamepi, max i niooaq.

Abstract.

The article highlights the importance of magnesium homeostasis in the physiological and pathological course
of pregnancy. The pathophysiological mechanisms of the development of pregnancy complications with hypomag-
nesemia are described. Pathogenetically justified approaches to the use of magnesium in the prevention and treat-
ment of complications from both the mother and the fetus are presented.

Knruosi cnosa: oegpiyum mazchito, azimuicms, OUCHAA3ISA CNOIYYHOT MKAHUHU, NPeeeKIamMnCisn, MA2HIll.
Keywords: magnesium deficiency, pregnancy, connective tissue dysplasia, preeclampsia, magnesium.

Beryn. XapuyBaHHS MaTepi MmiJ 4ac BariTHOCTI,
BKJIFOYAIOYH HEJOIIaHHs Ta HAJUIMIIOK MOXXHUBHHX pe-
YOBHH, CTaJI0 KPUTHYHUM (DAKTOPOM PH3UKY Py Hei-
Hpexkuiitnux 3axBoptoBanb (HI3), Takux sik 0xupiHHS,
Jiaber, TinepToHis, cepleBO-CYANHHI 3aXBOPIOBaHHS,
HEaJIKOT0JIbHA )KUPOBA XBOPOOA MEYiHKK Ta HEHPOKOT-
HITHBHI po3naau. , cepen iHmmx. HI3 € ocHoBHOIO mpu-
YHHOIO CMEPTI B YCbOMY CBITI, 1, X04a iM 3araiom Mo-
JKHa 3a100IrTH, ICHYI0Yi Ha JaHWH MOMEHT CTparerii €
HenocTatHiMu [11]. BHyTpinmbeoyTpoOHuit qucbananc
MOXKMBHHUX PEYOBUH MOXE BUKJIMKATH 3MIHHU B EKCIIpe-
cil TeHiB, [0 MOX€E 3MIHUTH CTPYKTYpY Ta (YHKIIIO
MEBHUX OpraHiB y motomMctsa [5]. edimur abo Hemo-
CTAaTHICTh MarHilO MiJl 9ac BariTHOCTI MOKE CTAHOBUTH
3arpo3y IS 3A0pOB'S K MaTepi, TaKk i HOBOHAPOKE-
Horo. JloBeneHo, 1o rinmoMarHieMist y matepi mij Jac
BariTHOCTI CIIPUYHMHSE MMOPYIICHHS KOTHITUBHUX (QYH-
KIIi Yy AUTUHU B oAanbIoMy kutTi [16]. Tomy, noc-
JIJUKEHHS 1POo 3B 530K MIXK HECTa4yer0 MarHito Ta MeB-
HHMH CTaHAMH i/ 9ac BariTHOCTI € aKTyaJIbHUMH.

Mera gocaimkenHs. BUCBITIIMTH CcydacHi naHi
JITEpaTypy Npo IepUHaTAIbHI HACTIIKH TinoMarsiemii
IIiJ1 4ac BariTHOCTI.

Marepianu Ta meroau: [[ist Toro, mo6 crnoBHa
PO3KPHUTH TEMY Ta BUCBITIMTH YCi CTOPOHH J]aHOT IPO-
0JIeMH, MU BUKOPHCTOBYBAJIM METO]] CHCTEMHOT'O aHa-
mizy. Jlns aHamizy ycix JaHHX BHKOPHUCTOBYBAJKCH
npaili Cy4acHHUX JIOCIIIHUKIB, sIKi Ony0OJikoBaHi Ha Ta-
Kux jpkepenax, sk PubMed, ScienceDirect, BMJ,
Oxford Academic, Cochrane Library i T.11.

PesysbTaT nociaigseHHs: Ta ix 00roBopeHHs.
BcecBiTHROIO OpraHi3amie€l0 OXOPOHHU 3JIOPOB’Sl TOBE-
JICHO, 1110 i3 METOI0 3a0e3MeUeHHs] HOPMAJIBHOTO MPOTi-
KaHHs BariTHOCTI OOOB’S3KOBHM € OTPHUMAaHHS XKiH-
KaMH 3ai1iza Ta (oJrieBoi KHCIIOTH, TOYNHAIOYH 3 €TaIry
MiATOTOBKHM IO BariTHOCTI Ta YHPOIOBX YCHOTO ii ITe-
pebiry.

JloBemeHo, Mo mepio BariTHOCTI Ta JaKTarii €
YHHHUKOM PH3HKY PO3BHUTKY TilOMarHiemii, OCKiJIbKH
came B IIeil yac BifOyBa€eThCS MMiIBHINEHE CIIOKUBAHHS
opra”izMaMu MaTepi Ta IUIONa/TIJIONIB OiIbIIOCTI
MIKpO- Ta MaKpOEJIEMEHNTIB, y T.4. i Mg 2*. Bigomo, 1o
11 yac BaritHocTi noTpeba B Mg 3poctae y 1,5-2 pasu,
0 3yMOBJIEHO (opMyBaHHSAM 1 (YHKIIOHYBaHHSIM
IUTALICHTH, BHYTPILIHBOYTPOOHUM POCTOM 1 PO3BUTKOM
IUIOJIa, @ TaKOX IIiIBUIICHHSAM PIiBHIB €CTPOTEHIB Ta
anproctepony [4, 15].
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Marniii (Mg?*) € Bas/IMBOIO MiHEPaIbHOKO TOKHU-
BHOIO pEYOBHHOIO, HEOOXITHOTO IS 6aratbox Gioximi-
YHHX PEaKIliif B OpraHi3Mi JIIOIWHHU, BKIIOYAI0TH CHEP-
reTnaHAN 00MiH, cuHTe3 Oinka ta JHK, migrprmanmas
CJISKTPUYHHUI TMOTEHIial HEPBOBOI Ta cepleBoi TKa-
HHH, KOHTPOJIb PiBHS INIIOKO3U B KPOBI Ta PEryJisiiis
KPOB'SIHOTO TUCKY.

MarHiii € OJHUM 13 IECATH HE3aMiHHUX METAIIB Y
JIFOJTUHY, YETBEPTUM 32 MOMINPEHICTIO KaTIOHOM IiCIIst
KaJIbIIiI0, KaJIiIo Ta HATPIIO Ta IPYTrUM 3a HOIIUPEHICTIO
BHYTPIITHBOKIIITHHHAM KaTIOHOM Y TKAaHMHAX JFOIUHU
[15]. MarHiit € K1I090BHM AJIs1 0araThox 010XiMIYHUX i
(hizionoTiYHUX TpoIIeciB, AKui Oepe yIacTh y 0aratbox
010JTOTIYHMX 1 KINITHHHUX (QYHKIIISAX, BKIIOYAI0OUN CHH-
Te3 Oinka i MetabomisM Hykieotuais [4]. ¥V Ham gac
BU3HAHHS TOJIOBHOI POJIi MArHII0 MOCTYIIOBO PO3IIH-
PIOETHCS 3aBISKU MOTO BHHATKOBIN O010XIMIUHIN aKTH-
BHOCTI, 1 Temep BiH BU3HAHWIA BaXXIIUBUM (PAKTOPOM
Juist 0araThOX OIOXIMIYHMX (YHKIIH Yy KIITHHAX JIO-
JVHU. BHYTPILIHBOKIIITHHHI 10HA MarHito MOXYyTb 3B'-
SI3yBaTHCA 3 KIITHHHOIO MEMOPAHOI0, IPOM i prubOCo-
Mamu. MarHiii He3aMiHHUI U1 arperarii pubocoMm y
MIOJIICOMH, a TOMY BiJlirpa€e KIIF0YOBY POJIb Y CHHTE31 Oi-
nka. KpiM Toro, i0HM MarHito Takox IifOTh SK Kodak-
TOopH s (PepMEHTIB pHOOHYKIICTHOBOT KHCIIOTH, IIPH-
3HAYEHHX CIICIIaJIbHO A PO3Ii3HABaHHS Ta PO3IIET-
nenHs nieoBoi MPHK.

Jepinur Mg?* BUKINKaE OKUCIIOBANBHUI CTpeC
(OC) wuepe3 30UIbIICHHS AaKTHBHUX (OPM KHCHIO
(A®K), 10 BUHHKA€E BHACIIIOK MITOXOHIPiaabHOT U~
cOyHKIIT, akTUBalii peHiH-aHI10TEH3UH-AIBI0CTEPO-
HoBoi cucremu (PAAC) i anoManbHOT peryJsiiii rome-
ocrasy kanbliito. Kpim Toro, gedinur Mg?* Takosx Bu-
KJIMKae 3alaJieHHsl uepe3 30iJbIICHHS BHPOOHHITBA
Mpo3anaJbHUX MOJICKYII, TAKHX K iHTepaerkin (IL)-1,
IL-6 1 pakrop Hekposy myximHu-anbha (TNF-o), mo,
y CBOIO Yepry, MOXe HMOCHINTH BUpOoOHUITBO ADK.
oemnanns 3anmanenas Ta OC, BUKIMKaHOTO Aedimm-
ToM Mg?*, mijBuILye pU3MK PO3BUTKY XPOHIYHHMX 3a-
XBOPIOBaHb.

Marsiii Oepe ydactp y peryisiuii GpyHKUii MiTo-
XOHJIPiH, y ToMy umcii y BupoOHuuTBi ATD [12]. Bi-
JIOMO, IO Y MITOXOHIpISAX 3HAaXOAWUThbCs moHanx 70
Mgzanexxuux OiKiB. 31e01Ib1IOTO 11 PEPMEHTH, 10
PETYIIOI0Th CHEPreTHYHUI MeTa0o0Ii3M, BiJHOBICHHS
JHK, BIKMBaHICTh KIITHH Ta MITOXOHJPIH, a TaKOXK
6epyTb y4acTb y MeTa0O0JIi3Mi MIKpOHYTPIEHTIB, OiocH-
HTe31 OUIKIB Ta MiATPUMaHHI NMPOTHUBIPYCHOTO IMYHI-
tery. KUIITHHHM IUTalleHTH MICTSATh MakCUMaJIbHY KiJlb-
KicThb MiTOXOHApIH, nedimur Mg?* B AKMX HEraTHBHO
MO3Ha4Ya€eThCs Ha iX ¢yHKIioHyBaHHI [4, 12]. Takum
YUHOM, JIOBEJICHO, IO TiMTOMarHieMisi y MaTepi mpu3Bo-
JIUTH JI0 TTOPYIICHHS (QYHKIIT IIIAeHTH 1, IK HACIII0K,
3aTPUMKH POCTY IJI0J1a Ta Horo auctpecy [5, 6]. dedi-
Ut Mg?'y BariTHUX MOe IIPM3BOJAMTH JIO HijlBM-
IICHHS] BHYTPIIIHLOYTPOOHOI 3arubeni Iuioga, 3HH-
JKEHHsI HOro MacH Tijla Ta po3Mipis [1].

Jeinur Mg?" HeraTMBHO BIUIMBAE i HA CTaH CIIO-
Jy9HOI TKAaHUHH, 0COOJIMBO y KIHOK 3 11 HeaudepeHi-
roBanoto nucmasiero (HICT). B ocHoBi ni€i naroso-
rii JexaTh MyTallii TeHiB, IO BiIMOBIJAIOTh 338 CHH-
Te3/pe30pOIil0  CTPYKTYpHUX  OINKIB  CIIOTYIHOL

TKaHWHH 200 (hepMEHTIB, sSKi 6epyTh y4acTh B WX MPO-
mecax, KUTbKiCHi 3MiHH B yTBOPEHHI TOBHOITIHHUX KOM-
TIOHEHTIB EKCTPALEITIONIIPHOTO MAaTPHUKCY, TIOPYIICHHS
¢iopmtorenesy [21, 22]. ledinuT BiTamiHiB, MaKpo- Ta
MIKpOENEMEHTIB, B T.4. it Mg?*, € nHi€ro i3 OCHOBHHUX
MIPUYXH, 10 3yMOBJIIOIOTh PO3BUTOK Ta KIIIHIYHI IPO-
siBr H/ICT. 3HmKeHHs piBHS MarHito B IJ1a3Mi KpoBi y
BaritHuX 13 HJICT icTOTHO moripiye mporHo3 BariTHO-
CTi Ta moJyoriB. B yMoBax 3HMXKEHOI KOHIICHTpAIlil
Mg?* nopymyeTbes 31aTHICTL (iGpOOIACTIB IPOLYKY-
BaTH KOJIATCH Ta BiAOYBa€THCS IMATOJOTiYHA aKTHUBAIiS
Ca-3ae)XHAX KOHTPAKTIIBHIX peakIliii B MioMeTpii i
3pOCTaE 4acTOTa 3arpo3H IMepPepUBaHHS BariTHOCTI/me-
penyacHUX MOJOTiB, IepeIIacHoi aMHiopei, aHOMalb-
HUX CKOPOYEHb MAaTKH Ta XipyprigyHHX IMOJOTIiB. Y Ba-
TITHUX [I€ MOJKE MPOSIBISITUCS TaKMMHU TOPYIICHHIMHI
¢byHKLIT cnonyuHOi TKaHuHY, sk [LIH, Baprko3Ha xBo-
poba, pO3TSHKKM Ha MIKipi Tomo. MarHiii aKTHBHO
BIUIMBA€E HA CTPYKTYPY CIIOJIYYHOI TKaHMHHU (KOJareH,
eJIaCTUH, KoJIareHoBi BoJiokHa). JloBeneHo, mo aedi-
uuT Mg Npu3BOIUTH AOYNOBUIBHEHHS! CHHTE3Y CTPYK-
TypHHUX KOMIIOHEHTIB, TOCHJICHHS MIPOLIECIB AeTrpajamii
KOJIAr€HOBMX BOJIOKOH, MOPYIICHHS CIIBBITHOIICHHS
KOJIATCHOBHUX/ETACTHHOBUX BOJIOKOH y OiK 30LTBIIICHHS
OCTaHHIX, CIIpUs€ CHHTE3y AE()EKTHOTO KOJIAreHy ue-
pe3 MOpYIICHAS CTPYKTYPH i 30ipKH KOJareHOBUX BO-
JIOKOH. MarHiif 3HaX0ANThCS Y KOHKYPEHTHHX B3a€MH-
Hax 13 Ca, sIKMi y CBOIO Uepry BU3HAYa€ FHYYKICTh BO-
JIOKOH €JIACTHHY 1 PETYJIFO€ MPOIIECH aKTHBAIIIT IICHTPIB
enacta3 [6]. BukopucraHHs Martito K J00aBKH IMif
Yyac BariTHOCTI MOE€ MOCHJIMTH aHTHAIONTO3HY Ta
NPOTHU3ANANbHY PEAKIIIO IUIIXOM PEryJIFOBaHHs PiBHIB
ekcrpecii Takux mouiekyd, sik BCL-2 i konaren IV [6].

MarHiii, BiToMH# K MOTYKHUH MTPOTH3AMATHHAN
3aci6. Jledinur Mg? npotarom 6araTboX pokiB acoli-
FOBABCA 13 3aMAJICHHSIM, 1 IIeH 3B’130K OyB peTeIBHO J10-
ciimpkeHuit [ 7]. Hu3pkuil piBeHb MarHiro BUKIIUKAE CH-
CTEMHE 3alaJIeHHs], IHIyKYIOUN KJIITHHHIHA OKHCITIOBA-
JIbHUI CTpecC, SKUUA NPU3BOAUTH [0 3allajcHHS.
3HmKkeHHs piBHA Mg BUKIMKae 3alaleHHs, TOMi K
T IBUIIEHHS piBHA Mg?* IpUTHiuYye IIPOlIEC 3analeHHs
(Rayssiguier et al., 2010). Hediuur Mg®* Takox
OB’ SI3YIOTh 31 3HHIKEHOIO Mpoutiepaltiero KIiTHH i He-
NpaBUJIbHUM (GOpMyBaHHAM MuiatieHTH [5]. OaHak He
3’sicoBaHo, un aedinutT Mg?* cTUMYIII0€ OKHMCITHOBAITb-
HUH CTpec NUIIXOM 301IbIICHHS BUPOOJICHHS POOKCH-
JaHTHUX (aKTOpiB UM NUIIXOM 3MEHIIEHHS BHPOO-
JICHHS] aHTHOKCUAAHTHI ()aKTOpH.

3riziHO pe3ynbTaTiB MeTa-aHalizy Peectpy Bumpo-
O6yBaHb KokpaHiBChKOI Ipyny i3 MUTaHb BariTHOCTI Ta
mosioriB 1 KokpaHiBCEKOTO IIEHTPAIbHOTO peecTpy Pe-
€CTP KOHTPOJIbOBAHUX BHUIIPOOYBaHb JIKYBaHHS CYJIb-
(aTom MarHiro 3HIKYe Oinbir Hik Ha 50% pu3nk exia-
MIICiT 1 MaTepUHCHKOI CMEPTi y JKIHOK 3 MpPeeKIaMII-
ciero [3].

MonexymsipHi IUIIXH, 9epe3 AKi MarHii 3ynuHse
MIPOTPECYBaHHsI MaTEepPUHCHKOI TinepTeHsii, 10 KiHIA
HE BHBYCHI. [0HM MarHiro MOXXYTh HiSTH SK aHTAaroHi-
CTH KaJIBI[if0 Ta/abo 5K iHIYKTOPH BUBUIBHEHHS IIPO-
CTarjaHAMHIB, SIKI OINOCEPEIKOBYIOTH apTepiajlbHUM
tck [13]. HenaBHe nocmipkeHHs 3apoNOHYBaJIO BH-
KOPUCTAHHS BariTHUM JKiHKaM IHIWBiAyaJbHUX 103
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BHYTPIITHLOBEHHOTO BBEJICHHS. COJICH MarHiro, Bimo-
BiJTHO IO MaCH Tijia Ta KpEaTHHIHY CHPOBATKH, 3 METOIO
JIOCATHEHHS TIePCOHANII30BAaHOTO MiIXOAY 10 BUKOPHC-
TaHHS MarHifo 71 npodimakTHKH npeexnamcii [3,10].

BcecBiTH  opraHizamisi  OXOpPOHH  3JI0pPOB’S
(BOO3) y cBoix pexomenaamnisx 2015 poky moo 3a-
XOIB JUIsl HOKPAIIEHHs Pe3yJIbTaTiB NepeIyacHUX I10-
JIOT'iB HAIOJIETJIMBO PEKOMEH/1YE€ BUKOPUCTOBYBATH CY-
abdaT MarHiro s HeliponpoTekii mioa. 3a pekome-
Huanietro BOO3 0Oymo mpoBelIeHO MeTa-aHai3,
CIpsSIMOBAHWH HA HAJAaHHSA PEKOMEHIALIN MO0 aHTe-
HATaJbHOTO BBEJCHHS Cynb(aTy MarHiro s HeHpo-
MPOTEKIIi 110432 HEeTOHOMIEHNX HEeMOBIAT [8]. AHTe-
HaTaJbHE BBEIEHHS CyNb(aTy MarHiro 3HU3UIO PH3HUK
cMepTi abo mepedpaIbHOTO Hapatidy Ta HEMOXKIHBOCTI
XOIHUTH 06€3 CTOPOHHBOI TOTIOMOTH Y Bimi 2 pokiB [8].

BucHoBok. MarHieBuii TOMe0OCTa3 BiJlirpae Bax-
JMBY poJib y (izionoriuHoMy nepebiry BariTHocTi. 3a-
CTOCYBaHHSl MarHilo y mnpodizakTumi i JiKyBaHHI
YCKJIaJHEHb SIK 3 00Ky MaTepi, TaK 1 IJI0/1a € TTaTOreHe-
TUYHO OOTPYHTOBAHHM.
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LYELL'S SYNDROME IN CHILDREN

Anomauis.

Cunopom Jlaiienna (moxcuunuil enioepmarbHuil HeKpois) - ye pioKiche 3ax80pIO6AHHS, WO NPOABIAE cebe
2eHepani308aHUM HEKPOIi30M enioepMicy 6HACTIOOK IMYHHOI 6i0N06IO0I Ha MOKCUHU, 8 MOMY YUCTI iKY, nepebicae
8AJICKO, 3 YCKIAOHEHHAMU ) 8UIA0L cencucy, npuzeooums 0o yacmux (6i0 20 do 75%, 6 saneaxcnocmi 6i0 adex-
eamuocmi mepanii ma 3anyueHocmi x6opoou, y cepednbomy - oauzvko 30-mu%) cmepmenvrux ma ineaniousyio-
YUX HACTIOKIB, A MAKoJC Bi00ANeHUx, AK cinepniemenmayis ma pyoyi. 3ycmpivacmocs 3 yacmomoio 6 1 na
1000000 oci6, uacmiwe y Bl/I-ingixosanux, uacmiuie y HCiHOK, Hidc y u01086iKi6. bnuzveko 1% 6i0 écix eoc-
nimanizayiu, no8 A3aHux i3 NAUGOM JIKI6, cKladae moxcuunui enioepmanvuuti nekponiz (TEH). Y cmammi npo-
8€0HO 027140 Odcepenl w000 3a2aNbHUX 8I00MOCMel NPO CUHOPOM, 3APEECMPOBAHT BUNAOKU, KU, WO CNPUYUHIO-
oMb 0esIKi 3 HUX, a makodic nepedie ma 8i00aneHi HACIIOKU 3aX80PIOBAHHS.

Abstract.

Lyell's syndrome (toxic epidermal necrolysis) is a rare disease manifested by generalized necrolysis of the
epidermis due to an immune response to toxins, including drugs, is severe, with complications in the form of sepsis,
leads to frequent (from 20 to 75%, depending on the adequacy of therapy and the severity of the disease, on
average - about 30%) fatal and disabling consequences, as well as long-term consequences such as hyperpigmen-
tation and scarring. It occurs with a frequency of 1 per 1000000 people, more often in HIV-infected people; more
often in women than in men. Toxic epidermal necrolysis (TEN) accounts for about 1% of all drug-related hospi-
talizations. The article reviews sources of general information about the syndrome, reported cases, medications
that cause some of them, as well as the course and long-term consequences of the disease.

Kniouosi crosa: moxcuunuti enioepmanvHuil HeKpoi3, cunopom Jlaiienna, peaxyis na aixu, SISITEN.
Keywords: toxic epidermal necrolysis, Lyell's syndrome, drug reaction, SJS/TEN.

Toxic epidermal necrolysis is a rare disease with a
severe course, frequent complications and mortality,
and is difficult to treat. Often, due to the similarity of
TEN to Stevens-Johnson syndrome, they are combined
into one overlapping syndrome, SJS/TEN, and are dis-
tinguished by the percentage of skin lesions: up to 10%
- Stevens-Johnson syndrome, more than 30% - Lyell's
syndrome, and everything in between - overlapping
syndrome. It is characterized by the sudden onset of
high fever (38.5-41 degrees), which often causes the in-
itial hospitalization [12], systemic toxicity and exten-
sive cutaneous and mucosal necrolysis in the form of
erythematous spots or atypical targeted lesions on the
trunk, which progress to confluent areas of erythema
with darkened centers, sluggish blisters with a positive
Nikolsky sign and sheets of bare epidermis. Often, the
first areas where skin manifestations appear are the
genitals, mouth, nose, upper body, and proximal ex-
tremities. The first symptoms are also cough, shortness
of breath, and hemoptysis due to damage to the epithe-
lium of the airways. Cases of obliterative bronchiolitis
caused by heating elements have also been described,
characterized by a particularly severe course. For ex-
ample, in a hospital in Strasbourg (France), a boy with
toxic epidermal necrolysis complicated by bronchial
obstructive syndrome on the background of bronchio-
litis was treated for 5 years, after which it was decided

that the patient should undergo lung transplantation.
After surgery, the child's condition improved, and ther-
apeutic management became more effective [1, 9, 10,
11].

Symptoms also include lesions of the conjunctiva
or cornea (rarely). Mucosal lesions of the oral cavity
and skin around the mouth are much more common [4,
12]. Urethral lesions can lead to urinary retention and
necrosis of the renal tubules. Thus, acute renal failure
can occur, as in a patient born in 2013 in Tashkent (Uz-
bekistan), who, after treatment with corticosteroid hor-
mones and dialysis therapy, was transferred to the
nephrology department with improvement and dis-
charged in a satisfactory condition a month later [10,
14].

In case of infection of the affected skin areas, sep-
sis can develop, which is difficult to treat in general,
and for patients with a toxic reaction to various types of
antibiotics, often provokes other complications. Due to
impaired water and salt metabolism, immune mecha-
nisms and metabolic pathways, leukopenia, coagulopa-
thy, hyperglycemia, anemia may also occur, which also
plays a role in the development of multiple organ fail-
ure in some patients [10].

According to a study by Kenza Kandri Rody and
his colleagues in Morocco, there is a correlation be-
tween the appearance of ocular symptoms and skin
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manifestations, so dry eye syndrome, conjunctivitis,
and the development of blindness may indicate a severe
overall course of the disease in a child [13]. Also, ac-
cording to several studies, Lyell's syndrome developed
more often in children aged 4 to 7 years, most often in
5 years [3, 12, 13].

Cytotoxic T cells, mainly activated by HLA and
T-cell receptors, have been shown to be important links
in the immune mechanism of Lyell's syndrome, accord-
ing to recent studies. In addition to them, natural killer
cells, macrophages, and dendritic cells are also in-
volved in this mechanism. Risk factors for the disease
now include not only the direct toxic and immune ef-
fects of drugs, but also genetic predisposition. In addi-
tion, in some cases, infections such as cytomegalovirus,
HIV, and others trigger the developmental mechanism
[3]. Among the drugs that cause Lyell's syndrome, an-
tibiotic therapy is a common cause [5, 6, 7], but there
are also cases caused by other drugs, such as anticon-
vulsants [8]. Recently, research has also been aimed at
identifying the role of certain proteins found in exces-
sive amounts in bullous fluid and blood of patients,
such as granzyme-B, perforin, FasL, and granulysin.
The latter was significantly elevated even against the
background of the others, which turned out to be spe-
cific for SIS/TEN [10].

Treatment of TEN is carried out in the burn unit,
as the skin behaves similarly to 2-3 degree burns, which
leads to loss of protein, fluid, and electrolytes. The very
first point of therapy is the removal of all unnecessary
medications, including those that are suspected of de-
veloping toxic necrolysis. After that, the patient is hos-
pitalized in the burn unit in compliance with the rules
of asepsis to prevent infection, daily blood tests for re-
nal and hepatic parameters are performed, and bacteri-
ological testing of the affected areas is performed. Pe-
ripheral catheterization is recommended to prevent in-
fection, without the use of adhesive materials. Further,
adequate supportive therapy is used: compensation of
hypovolemia by preferential use of crystalloid solu-
tions, sedation and analgesia with opioids in the acute
phase, insulin infusion in case of high glycemia, balne-
otherapy under general sedation, removal of necrotic
skin areas, and, in the absence of contraindications, ad-
ministration of low-molecular-weight  heparins.
Prophylactic antibiotic therapy should be avoided, as
antibiotics can cause an increased reaction [1]. The
therapy is also divided into "aggressive" and "waiting",
depending on the waiting time for surgical procedures.
Patients use bandages to protect the skin from further
damage, better control the water-salt balance, for asep-
sis and protection from painful stimuli. Immunomodu-
latory therapy is important, but the data from different
studies on the drugs of choice differ: for example,
etanercept reduced mortality by affecting the actual cell
apoptosis factor, but glucocorticoid therapy did not re-
duce the rate of reepithelialization as this anti-TNF in-
hibitor. In cases of severe lesions, complications of
TEN, and multiorgan failure, patients are treated in the
intensive care unit [10].

Conclusions. Lyell's syndrome is a severe disease.
Despite the discovery of some of the secrets of the

mechanisms of the disease, its pathophysiology re-
mains unclear. The main treatment used is mainly sup-
portive, as well as corticosteroid therapy, painkillers,
and in some cases antibiotic therapy. Long-term conse-
quences include infertility, problems with internal or-
gans, eyes, skin, respiratory organs, dental defects and
psychological problems and depression.
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FEATURES OF RESPIRATORY COURSE DISTRESS
SYNDROME IN PREMATURE CHILDREN
(Literature review)

Abstract.

Respiratory distress syndrome (RDS) still remains an important clinical and social problem of childhood. It’s
the leading cause of respiratory disorders in premature newborns. RDS can lead to the development of severe
complications and disability in the future and also has a high risk of mortality in premature babies.

Keywords: RDS, respiratory support, surfactant, prematurely born.

Introduction. RDS remains an important medical
problem in premature infants, despite the modern evo-
lution of this disease and improved survival rates.

In Ukraine, RDS is also a relevant and important
problem, which is primarily related to the morbidity
and mortality rates of prematurely born children. Ac-
cording to official statistics, the frequency of RDS in
Ukraine in 2017 was 185 per 1,000 prematurely born
children. The majority of patients in modern neonatal
intensive care units die from complications of this dis-
ease.

A baby usually starts producing surfactant some-
where between 24 and 28 weeks of pregnancy. Most
babies produce enough of it to breathe normally by 34
weeks. About half of children born between 28 and 32
weeks of pregnancy develop RDS. Only in recent years
has the number of premature babies born with RDS de-
creased thanks to the use of steroid injections that can
be given to mothers during premature labor .

The frequency of RDS reaches 60-80% at a gesta-
tional age of newborns less than 28 weeks, decreasing
to 20% at a gestational age of 33-34 weeks and almost
does not occur after 37 weeks.

The purpose of the work. To analyze modern lit-
erary sources in order to evaluate and analyze the pecu-
liarities of the course of respiratory distress syndrome
in prematurely born children with very low birth
weight..

Results and discussion.

The most common cause of respiratory disorders
in premature newborns, which determines the need for
their respiratory support, is respiratory distress syn-
drome (RDS). As you know, this disease is caused by
the immaturity of the lungs and surfactant deficiency
[1]. European experts define it as a state of pulmonary
insufficiency [2] that occurs immediately or shortly af-
ter birth and worsens during the first two days of life in
the absence of treatment [3]. However, from a practical

point of view, the modern diagnosis of RDS in prema-
ture newborns is quite imprecise, as it depends on what
kind of care is provided to the child immediately after
birth. Usually, RDS is diagnosed in centers that rou-
tinely intubate very low-birth-weight newborns and in-
itiate mechanical ventilation[4]. In contrast, already in
one of the first large-scale studies of the clinical effec-
tiveness of the early application of continuous positive
airway pressure, only 46% of children of this weight
category, against the background of the use of this non-
invasive method of respiratory support, required the in-
troduction of surfactant.

The main reasons for the development of RDS in-
clude: violation of surfactant synthesis, increased de-
struction of surfactant, insufficient intrauterine hormo-
nal (corticoid) stimulation [5]. The development of
RDS is also facilitated by maternal diseases, namely
diseases of the mother's endocrine system, delivery by
cesarean section, male gender, birth of the second of
twins, isoserological incompatibility of maternal and
fetal blood.

Factors that reduce the risk of RDS include: a long
dry period, maternal stress (hypertension, accelerates
the synthesis of surfactant), glucocorticosteroids, thy-
roid hormones, estrogens, prolactin.

The first clinical symptoms of respiratory disor-
ders appear immediately after birth or within the first 4-
6 hours. In newborns, rapid, difficult breathing appears,
the first signs of which may appear immediately or
within a few hours after birth, with the appearance of
respiratory disorders (pathological breathing), in the
form of swelling of the wings of the nose, retraction of
the intercostal spaces, etc.. On auscultation in the lungs,
weakened vesicular breathing with moist crepitus rales
is heard. As the disease progresses, arterial hypoten-
sion, tachycardia, hepatomegaly, peripheral edema, and
pulmonary edema increase.
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X-ray picture: a diffuse reticular-granular pattern
(nodose-reticular mesh), mainly in premature children,
"white" lung fields may be detected (reduced pneuma-
tization of the lung fields).

Diagnostics

The diagnosis of RDS in a prematurely born child
is established on the basis of the appearance of clinical
symptoms of respiratory disorders in the first 4-6 hours
of life, given by radiography of the chest organs, where
such changes will be noted as - a diffuse mesh-granular
pattern (stage 1); stretching of the proximal bronchi
against the background of reduced transparency of the
lung fields (stage 2-3); unclear or missing borders of
the heart (stage 3-4); decrease in respiratory volume (2-
4 stages); "white" lungs (stage 4).

Treatment

1. Itis necessary to provide additional thermal pro-
tection and start monitoring of vital functions (color of
the skin and mucous membranes, body temperature,
heart rate, blood pressure, diuresis, presence of epi-
sodes of apnea, saturation of hemoglobin with oxygen).

2. Provision of full nutrition. The presence of res-
piratory disorders (RD) is a contraindication to breast-
feeding. With mild RD, feeding is carried out with
breast milk, using a bottle or a nasogastric tube. In mod-
erate or severe RD, parenteral nutrition is used (10%
glucose solution, 10% calcium gluconate solution 300
mg/kg).

3. Infusion therapy for RD of moderate or severe
severity, the volume on the 1st day is 70-80 ml/kg, then
20 ml/kg is added every day [7]. Mandatory recording
of hourly diuresis and control of body weight, as well
as control of blood electrolyte composition. Most often,
a 10% glucose solution is used.

4. Antibacterial therapy.

5. Artificial pulmonary ventilation (UPV). Indica-
tions: score on the Silverman or Downes scale > 7
points; prolonged bouts of apnea with bradycardia and
Cyanosis;

6. Use of exogenous surfactant [6]. There are 3
types:

- natural animal - "Kurosurf";

- synthetic - "Exosurf ”;

- natural human - "Surfactant HL”

Prognosis

With timely treatment, the mortality rate is < 10%.
Only with adequate ventilatory support does surfactant
production eventually begin, and once production be-
gins, RDS disappears within 4-5 days. However, in the
meantime, severe hypoxemia can lead to multiple organ
failure and death.

In infants with very low birth weight who survived
but required respiratory support in the early postnatal
period, bronchopulmonary dysplasia (BPD) remains
one of the most important clinical consequences of

acute lung injury, which significantly affects their sub-
sequent morbidity and development. Despite the
achievements of modern neonatology, the frequency of
this disease in this group of newborns has almost not
changed over the past 20 years and is on average 20%.
Lung lesions in newborns are now considered by most
authors to be polyetiological and are associated with the
effect of perinatal risk factors, the development of pri-
mary lung disease (most often RDS) and the treatment
of respiratory failure. At the same time, each of the
mentioned factors can implement its effect through the
same, often interconnected, pathophysiological mecha-
nisms, which strengthens the final pathological effect.
Such mechanisms include primary or secondary im-
pairment of the function of the pulmonary surfactant
system, excessive or insufficient respiratory volume,
increased permeability of alveolar capillaries, decom-
pensated oxidant stress, local and systemic inflamma-
tory response, etc.. Therefore, it is recommended to
prescribe steroids to all pregnant women with a threat
of premature birth within 24-34 weeks, if necessary -
up to 36 weeks, especially if the prenatal test reveals
lung immaturity, it is recommended to prescribe sys-
temic corticosteroids and mucolytic drugs [8].

Therefore, one of the important components of the
modern comprehensive strategy for the prevention of
secondary lung damage in premature newborns can be
drug therapy, which will potentially block the relevant
patho-physiological processes or have a positive effect
on them.
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SIEWERT-KARTAGENER’S SYNDROME IN CHILDREN, FEATURES OF THE COURSE AND
DIAGNOSIS

Abstract.

Primary ciliary dyskinesia (pcd) is a congenital condition characterized by dysfunction, akinesia or absence
of cilia of the ciliary epithelium. one of its most common types is the siewert—kartagener syndrome, which was
first described by the kyiv physician a.k. siewert (1902) and the swiss physician m. kartagener (1933). this syn-

drome is a combination of three key features:

- bronchiectasis: pathological enlargement of the bronchi, which leads to respiratory distress and mucus

accumulation.

- chronic sinusitis with nasal polyposis and rhinorrhea: inflammation of the paranasal sinuses accompa-
nied by the formation of polyps and profuse mucus discharge from the nose.
- reverse placement of internal organs (situs viscerum inversus): an anatomical anomaly where organs are

located in a mirror image of their typical position.

in this article, we will take a closer look at the genetic mutations that cause siewert-kartagener syndrome, its
diagnostic methods, clinical manifestations, and approaches to treating its complications.

Keywords: Siewert-Kartagener syndrome, mutations, primary ciliary dyskinesia, ciliary epithelium.

Discussion. Siewert-Kartagener syndrome (also
known as Kartagener-Afzelius syndrome) is a type of
primary ciliary dyskinesia, a condition that is transmit-
ted mainly by autosomal recessive inheritance and is
characterized by abnormal structure or function of cilia,
which leads to disrupted mucociliary clearance. Muta-
tions in more than 50 genes that regulate the structure
and function of cilia lead to cilia dysfunction. This, in
turn, creates the conditions for the development of clas-
sic clinical signs of the disease: recurrent and chronic
bronchopulmonary diseases (bronchitis, prolonged
pneumonia), chronic sinusitis (most often sinusitis,
which is characterized by a stubborn course and is dif-
ficult to treat), reverse positioning of internal organs
(situs inversus). [1, 2, 3]. Other possible symptoms in
such patients include telecanthus (wide-set eyes due to
chronic sinusitis) and diagnosed infertility due to hypo-
or akinesia of the ciliated epithelium of the fallopian
tubes and impaired sperm motility, and researcher
Akshay Mehta and colleagues have also investigated
cases of malrotation and intestinal distention, which,
after further statistical data, will probably be included
in the typical clinical signs of the disease [4, 5].

Almost every year, new details of the inheritance
of PDC are revealed - the genes involved, mechanisms
that have not previously been identified as an indirect

effect on the processes of dysfunction, and codepend-
ence with the inheritance of other genetic pathologies
[7, 8]. More than 50 genes have been identified whose
disruption is responsible for the development of pri-
mary mucociliary dyskinesia variants, and some studies
[1, 5] report the interaction of several genes (DNAH5
and DNAHY) that phenotypically looked like a single
mutation. Also, although the predominant type of in-
heritance of PDC is autosomal recessive, cases of auto-
somal dominant and X-linked inheritance (for example,
associated with the PIH1D3 gene in the X chromo-
some) have been reported [1, 2, 6, 8]. In addition, situs
inversus in the study by Yongjian Yue and colleagues
was in many cases associated with activation of the
NOTCH pathway (an evolutionarily conserved inter-
cellular signaling pathway that plays an important role
in embryonic development and the functioning of many
organs in adults), which confirms the heterogeneity of
the disorder [6].

In addition to clinical symptoms, the following
methods are used in the diagnosis of Siewert-Kartage-
ner syndrome PICADAR questionnaire (Primary Cili-
ary Dyskinesia Assessment Rule is a rating scale used
to diagnose Siewert-Kartagener syndrome and other
PDC disorders), high-resolution immunofluorescence,
nasal exhaled NO (nitric oxide), transmission electron
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microscopy, high-speed video microscopic analysis,
and gene detection [4]. Visual examination methods
such as radiography, MRI, computed tomography of
the chest and abdomen are used to detect situs invertus
[3]. Sweat chloride analysis is also used for differential
diagnosis, as bronchiectasis is also found in another he-
reditary disease, cystic fibrosis [9].

Patients diagnosed with Siewert-Kartagener syn-
drome are prophylactically treated with pneumococcal
and influenza vaccines annually. There is no specific
treatment for Siewert-Kartagener syndrome, but there
is a range of measures aimed at relieving symptoms,
preventing infections and improving the quality of life
of patients, and includes the treatment of pneumonia
and chronic bronchitis with mucolytics, inhaled bron-
chodilators, oral corticosteroids, chest physiotherapy;
in case of infectious complications, appropriate antibi-
otic therapy is used. To improve the prognosis of pa-
tients' lives, non-invasive ventilation (NIV) is used. In
some cases, if indicated, surgical treatment can be used:
endoscopic sinus surgery, in severe cases - lung trans-
plantation or double lung transplantation [9, 10].

Conclusions. Siewert-Kartagener syndrome is a
rare but serious genetic disorder belonging to the group
of primary mucociliary dyskinesias, a genetically deter-
mined disease that is predominantly transmitted in an
autosomal recessive manner and is characterized by a
triad of symptoms: situs invertus, bronchiectasis, and
chronic sinusitis.

New facts about this disease, atypical cases of in-
heritance, comorbidities and symptoms can be consid-
ered as a basis for further research development, an in-
depth understanding of the etiology, mechanisms of de-
velopment and clinical manifestations of Siewert-Kar-
tagener syndrome can lead to the development of early
detection methods, which will allow timely treatment
and prevent the development of complications.

There is no etiologic cure for the disease, but pre-
ventive methods are widely used, and therapy is aimed
at relieving symptoms, preventing infections and im-
proving the quality of life of patients.
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OBESITY AS A RISK FACTOR OF PREGNANCY COMPLICATIONS (LITERATURE REVIEW)

Anomauis.

Y cmammi npoananizosano nimepamypui Oani, sKi nokazanu, wo niosuujenus inoexcy macu mira (IMT) ma
OJACUPTHHA NOB A3AHI AK 3 POZGUINKOM NOPYUEHb PenpOOYKIMUBHO20 30008 A JHCIHKU, MAK 1 3 IX HeCHPUAMAUBUM

BNIUBOM HA nepebie 8a2imHOCMi.
Abstract.

The article analyzed literature data that showed that an increase in body mass index (BMI) and obesity are
associated with the development of disorders of a woman's reproductive health, as well as with their adverse effect

on the course of pregnancy and perinatal outcomes.

Knruosi cnosa: 36invuienns inoekcy macu mind, OJCUpiHHA, NAMOI02IYHA 8AIMHICHb, NEPUHAMAILHI HAC-
JIOKU, penpoOyKmueHe 300p08 ‘s ACIHKU, YCKAAOHEHHS 8A2IMHOCHII.
Keywords: increase in body mass index, obesity, pathology of pregnancy, perinatal outcomes woman'’s re-

productive health.

AxTyanbHicts Temu. lllopiuHo, B ycbOMYy CBITi,
npubin3Ho 39 MiNBHOHIB JKIHOK BHHOUIYIOTH Barir-
HiCTh Ha TUTi OKUpiHHsI [7]. 3a OCTaHHE MECATUIITTS Pi-
BEHb OXKUPIHHS ITi/T YaC BariTHOCTI Cepe/l )KIHOK 3POCIIO
Maiixe B/BIYI.

VY nmeskux KpaiHax CBITY OXKHpIHHS y Marepi €
HaWMOMIMPEHIINM MeTaboJIYHIM 3aXBOPIOBaHHIM
i Yac BariTHOCTI, SKHM CTPaXKJa€ KOXHA IT'STa XKi-
HKa. J{iTH, Hapo/UKeH1 KIHKaMH 3 OXHMPIHHAM, MAIOTh
BUIly Bary IIpuM HapoOJUKEHHI Ta OXKUPIHHSA, a TaKoX
CIPUHHSATINBI 710 OKMPIHHS Ta MeTabOJIIYHUX 3aXBO-
PIOBaHb MIPOTATOM YChOT'O JKHTTSI, 1110 CBIIYUTH MO TE,
0 37I0POB’SI HANIAJIKIB «3aMpOrpamMOBaHe» BILTHBOM
BHYTPIIIHROYTPOOHOTO CEPEIOBHIIA HA OKUPIHHS.

Merta po6otu. [IpoBectn amami3 JiTepaTypHUX
JIAaHWUX 11010 (GaKTOPH PU3UKY YCKIATHEHb Y BariTHUX
KIHOK 13 OXHpiHHSIM. MU cTaBuMO mepen coboro 3a-
BIaHHs AM(EpeHNiOBaHHS, SKi 3 UX (PAKTOPIB MAIOTh
HAMOUTBIINI BIUIMB HA BATITHICTH Ta K X BUSIBICHHSI
MOJKE MOKPAIIATH BEJCHHS BATiTHICTI y Wil KaTeropil
MAL€HTIB.

Martepianu Ta Meroau. [l TOCATHEHHS IOCTa-
BJICHOT METH OYJIO IPOBEACHO OTJISI MEMYHOT JIiTepa-
TYpH Ha TeMY OXKHPIHHS ITiJl 4ac BariTHOCTI Ta PU3UK
yCKJIaJTHeHb MaTepi Ta Iioja.

Pe3ysabTaT Ta 06roBopeHHs: [3 HacTaHHIM Ba-
riTHOCTI 30umbIIeHHs Macu Tia (IMT) 1 oxxupinHS aco-
LIIOIOTHCS 13 TAaKMMHU YCKIIQJHEHHSIMH BariTHOCTI SIK
IyKPOBUH AiabeT, MpeeKIaMIICisl, 3aTpUMKa BHYTpIlI-
HBOYTPOOHOTO pPOCTy IIOAA, HEepeaJacHe Bimapy-
BaHHS HOPMaJIbHO DPO3TAIIOBAHOI IUIALIEHTH, BHUCOKA
HMOBIpHICTh KecapeBa pO3THHY, MEPTBOHApPOKEHHS,
TiIBUIIIEHa MaTePUHCHEKAa cMepTHICTH [9, 10].

BimomMumu pu3nkaMu IS TUI0/1a Y JKIHOK 13 OXKH-
PIHHSM IIiJT 9ac BariTHOCTI € MAKPOCOMIisl, 3aTPHMKa PO-
CTy TUI0/Ia, MEPTBOHAPOIKEHHS [6].

3i 36umpmiernsM IMT maTepi mporpecuBHO 3poc-
Ta€ 4acToTa aHOMaiiit po3BuTKy mioaa [5]. Beranos-
JICHO, 1[0 YacTOTa BPOKEHUX BaJ PO3BUTKY Y ILIOJA
TIPSIMOTIPOTIOPIIIHHO 3pOCTa€ i3 CTYNEHEM Ba)KKOCTI
OXHpIHHA. 30KpeMa y HEUI0JaBHbOMY IIBEICHKOMY
TIOMYJIALIHHOMY JOCIIPKEeHHI BCTAHOBJICHO, 110 3ara-
JIbHA YacTOTa B/l PO3BUTKY OCHOBHMX OPraHiB y MaTe-
piB 3 oxwupinasM 11 crynens cranoButs 4,7% npotu
3,5% y marepiB i3 HOpMaIBHOTO Baroo [6].
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3HAYHOIO MipOIO 13 OXKHPIHHAM MaTepi MoB’s13aHi
CTPYKTYPHI Ie()eKTH TUI0/Aa, 30KpeMa BaJHd PO3BUTKY
LIEHTpaJIbHOI HEPBOBOI CUCTEMHU, CTPYKTYP Ceplis, Tpa-
BHOT CUCTEMH, KIiHITIBOK i CTaTEBUX OpraHiB. BcTaHOB-
JIGHO TAaKOX, L0 MAaTePHHCbKE OXHpPIiHHA OyJo
noB’si3aHe 3 aedexramu HepBoBoi TpyOku (JIHT), cep-
LEBO-CYJUHHUMHU aHOMAaJIisIMH, OpodaliabHAMK IIli-
avHaMu Ta iHmumu anoManismu [Reed J]. Haiibinb-
NI PU3MK aHOMAJIIH PO3BUTKY CIOCTEPIraeThes y He-
PBOBIii CHCTEMI 31 CKOPHUTOBAHHM CITiBBiIHOIICHHSIM
pusuky 1,15 y xiHOK i3 HaaMipHOIO Barorw 1o 1,88 y
*KiHOK 3 oxupinaaM 111 knacy [9]. HocmimkeHHs, pu-
cesiueni JJHT, BusBun, mio xidku 3 IMT > 30 maroTh
Maiixke BaBidi Oinbie mranciB Matw i i3 JJTHT mopi-
BHSIHO 3 XiHKamu 0e3 oxxupinas [10,11]. IIpu anamizi
JTEpaTypy JAesKi JOCIIKEHHs IOKa3ally, 1110 Y Tarjie-
HTIB 3 OXKHMPIHHAM TpaHCIOPT (OJI€BOT KUCIOTH Yepes3
IUIALIEHTY 0 oAy nopyuryersest. [Ipu oxupinHi pu-
3K HapOJUKEHHS IUTHHU 3 Ie(eKTOM HEPBOBOI TPYOKH
y IBiYi BUIIWH, HE3BAXKAIOYH HA TPUIHOM (hOJTi€BOT KH-
CJIOTH.

O>XHpiHHS y MaTepi € MPUIHHOK YCKIIaIHECHOTO
nepebiry BariTHOCTi. BBakaroTh, IO BariTHI i3 0XKH-
PIHHSIM MaIOTh O1IBII BUPAXKEHY PE3UCTEHTHICTb 10 iH-
CyJIiHY, BUIII IIUPKYITIOI0Yi B TIa3Mi 1HCYJIiH, JICTITHH,
IGF-1, nimigy Ta, MOXJIHMBO, TPO3anaibHi ITUTOKIHH, 1
HIDKYMI aIMTIOHEKTHH Yy TU1a3Mi y IOPiBHSHHI 13 Barit-
HuMH 13 HopMansHuM IMT [1, 2, 3].

BaxnuBo, 1110 3MiHN O)XKUBHHUX PEYOBUH, (haKTO-
PIB pOCTy Ta piBHS TOPMOHIB Y BariTHUX i3 O)KHPIHHAM
3MIHIOIOTH (pyHKIIIO IutanenTH. Hanpukian, BUCOKI pi-
BHI iHCYJTiHY, JlenTuHy, IGF-1 i HU3bKi piBHI anunoHe-
KTHUHY y BariTHHUX i3 OKUPIHHAM aKTHBYIOTH IIepenaqy
curHainiB mTOR y roraneHTi, cripusrodu cuHTE3y Oi-
JIKa, PYHKIIIT MITOXOH/PIiH 1 TpaHCTIOPTY MOKUBHUX pe-
4OBHH. BBa)kaeThcs, IO I1i 3MiHU 30UIBIIYIOTE HAAXO-
JOKEHHS TIOXKMBHHUX PEYOBHH JI0 IUIOAY Ta MPU3BOIATH
JI0 HaJMIipHOTO BHYTPINTHBOYTPOOHOTO POCTY Ta/abo
O)KMPIHHS y HALIAJIKIB, TUM CAaMHM 30UIBIIYIOYH PUIUK
3aXBOPIOBaHb y NOAAIBLIOMY KHUTTI [4].

OnHak GUIBIIICTD XKIHOK 13 OKUPIHHSAM HAPOJKY-
IOTh JIITeH 13 HOPMAJILHOIO BAaroro, i Ii BariTHOCTI Ta-
KOXK MMOB’sI3aHi 3 aKTHBAIIEI0 3aMalbHAX CUTHAIbHHUX
NUISAXiB, OKHCHUM CTPECOM, 3HIKEHHIM OKHUCHOTO (o-
cOpHITIOBaHHS Ta HAKONMYEHHSM JIIMIiAIB Y IUIAICHTI.
OctanHi migxoau 10 0i0iHGOPMATHKN PO3IUPUITH PO-
3YMIHHS TOTO, SIK O’)KUPiHHS MaTepi BIUIMBAE Ha ITIale-
HTY; OJIHAK 3B 530K Mi 3MiHaAMH (DyHKIIIi TUIAIICHTH Ta
HECTIPHSITIMBUMHA HACIKAMH Y JKIHOK 13 OKHUPIHHSM,
SIKI HAPOJKYIOTh HEMOBIISIT HOPMAJILHOTO PO3MIpYy, He-
scHUHA. BTpydaHHs, cipsiMOBaHi crienianbHO Ha QyHK-
Iif0 TUTAIIEHTH, TaKi K aKTUBAITiS TUIAIIEHTAPHUX petie-
NTOPIB aIWIIOHEKTHHY, MOXYTh 3amoOirT mepenadi
MeTa0OJIYHUX 3aXBOPIOBAHB BiJl KIHOK i3 OXKHPIHHIM
JIO HACTYITHOTO TIOKOJiHHS. [5]

O>KHpIHHS MiJ Yac BAriTHOCTI IMiJBUILYE PH3UK
PO3BUTKY y Marepi TiNepTeH3UBHHUX PO3JIaAiB, IecTa-
niiHoro mykposoro aiabery (I'LLJ); mnpeexmamrcii;
3pOCTaE 4acToTa arrHoe (BiICYTHICTh AMXAHHS) YBI CHI;
HiABUILECHAH PU3UK TPOMOOYTBOPEHHS.

IcHy1OTB 1aHi, sIKi CTBEPIKYIOTH, 1110 MAaTEPUHCh-
KOTO OXKHPIHHS Ma€ JOBTOCTPOKOBI HECTIPUATIIMBI Ha-
CIIKM TS TIOJIA, & CaMe ITiIBUIIYE PU3HK PO3BHUTKY

OXXHPiHHS, TiabeTy, HEPBOBO-TICUXIYHUX 3aXBOPIOBAHb
Ta CEpLEBO-CYANHHUX 3aXBOPIOBAHb Y IUTHHHU B I10J1a-
JIBIIOMY JKHTTI.

BucnoBok: ®akTopy pu3UKy YCKIaJHEHHS BariT-
HOCTI NIPU OXKUPIHHI MarOTh CYTTEBHU BIUIMB Ha pe-
3yJIBTAT BariTHOCTI Ta MOTPEOYIOTH CIELialli30BaHOTO
BEJCHHS Nali€HTKH. BaxuBy poip y BU3HA4YCHHI
BIUIMBY 3/10pOB’Sl MaTepi Ha BHYTPIIIHBOYTPOOHHH po-
3BUTOK IIJIOa Biz[irpae IJ1anCHTAa. BuBueHHs Ta Bpaxy-
BaHHJ IUX (l)ElKTOpiB MOXKE JOMMOMOI'TU IMMOKPAIIUTH pe-
3yNBTaTH MOJIOTIB I KIHOK 3 OKUPIHHAM Ta 3acTepe-
T'TH HEMOBJIAT BiJl HECTIPUATINBUX HACII/IKIB.
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PREECLAMPSIA IN WOMEN WITH CHRONIC KIDNEY DISEASE

Anomauis.

JKinku 3 xponiunoio xeopoboio nupok (XXH) marome 3uauno Oinbuiuti pusux npeekiamncii, Hisic mi, Xmo He
MA€ Yb020 3aX80PI0BAHHS - PUBUK 30ibUyembCsl y Oecsimb pasis. L xeopoba cmocyemucs 0o 40% eacimnocmeti
cepe0 acinok 3 XXH. Oonax diacnocmuxa npeeknamncii' y yii 2pyni JciHoK YCKIAOHIOEMbCS 3a2ANbHUMU OZHAKAMU
einepmen3sii, npomeinypii ma nopyweHHsIM HUPKoeoi yHkyii. B cmammi makooic po321s10aemocsi iKy8aHHs npe-
EKIAMNCIL, BKIIOYAIOYU 8ANCTIUGT OOCSCHEHHSL MA CYNEPeyKy uoo0 NPOQPIIaKmuKu acnipuHom, Yini 1iKy8aHHs ap-
mepianvHoi 2inepmensii ma 8USHAYEHHs MEPMIHIE NoI02I8.

Abstract.

Women with chronic kidney disease (CKD) have a significantly higher risk of preeclampsia than those with-
out the disease - a tenfold increase in risk. This disease affects up to 40% of pregnancies among women with CKD.
However, the diagnosis of preeclampsia in this group of women is complicated by general signs of hypertension,
proteinuria, and impaired renal function. The article also reviews the management of preeclampsia, including
important advances and controversies regarding aspirin prophylaxis, the goals of hypertension treatment, and

timing of delivery.

Kniouogi cnosa: npeexnamncis, Xxponiuna xeopooa HuUpox, npomeinypis, 6a2imuicmo, 2inepmen3is.
Keywords: preeclampsia, chronic kidney disease, proteinuria, pregnancy, hypertension.

Beryn. IIpeexnammncis (I1E) - e mynstucucrem-
HUI po3nan, sikuit nomupenuii y 3-5% BaritHocrei [1,
20]. Lle xBopoOa, 1110 BUABJSIETHCS micis 20 THXHIB
BariTHOCTI Ta XapaKTePU3Y€EThCs €HA0TENaIbHOIO JINC-
(yHKIIi€I0, O NPHU3BOAUTH A0 HECTENU(MIYHUX CH-
CTeMHHUX O3HaK [7]. [lepiuM KIiHIYHUM TOKa3HUKOM €
PO3BUTOK TinepTeHsii, 6e3 IHIMMX CYNMyTHIX O3HAK L&
BBa)Ka€ThCs TeCTaNIWHO rineprensiero [ 1, 2, 5]. Axmo
BUHUKAIOTH 1HIII O3HAKU SHIOTEIIadbHOI qUChYHKIIIT,
Taki K MPOTEiHypis, mopymeHHs QYHKIT HUPOK abo
MaTKOBO-IIIalleHTapHa AUCQYHKIIS, TOAI CTaBUTHCS
niarHo3 I1E. IcHye HU3Ka GakTOpiB PU3UKY PO3BUTKY
IIE, Takux sk I1IE B anamHe3i mij dac momepeaHboi
BariTHOCTI, nia0eT, TiMmepTOHis, OXHUpiHHA Ta Oara-
torutiHa BaritHicTh [9]. TloBimoMIIseThCs, 1110 YacToTa
IE npu BariTHOCTI ABIHHEIO KOJIHUBAETHCSA B MEXKaxX 8—
20%, a mpu BariTHOCTI TpitiHero — Bif 12—34%, onHak,
SKIII0 OCHOBHOIO BariTHicTio, ypaxeHnoto I1E, Oyna Oa-
raToIlliJHa BariTHICTb, PH3MK pPELWAWBY IiJ 4Yac
HACTYIHOT BATiTHOCTI HM)KYUIL, HIXK y BUNAJKY OJHO-
ol BaritHocTi [17]. Baxkwuii crynins IE Brirouae

TeMOJIi3, MIIBUILIEHHS PIBHS MIEYiIHKOBHUX (DEPMEHTIB Ta
CHHJIPOM HU3BKOTO PiBHS TPOMOOIHMTIB[7].

JKiHku, y SIKMX HasiBHA XPOHIYHA XBOPOOA HUPOK
(XXH), maroTe B JecaTh pasiB OUIBIIMI PU3HK PO-
3BuTKYy I1E nopiBHstHO 3 xinkamu 6e3 XXH. [1E Bunn-
kae 10 40% BariTHUX xiHOK 3 XXH, 1 11e# pu3uK 3poc-
Tae 31 30inpmennsaM cranii XXH 1o momeHty Barit-
HoOCTi [6, 31]. OmHak emigeMionorivHi JaHi 0OMexeH1
BIJICYTHICTIO YITKUX JIarHOCTHYHUX KPHUTEPIIB st
KIHOK 3 apTepianbHOI0 TrinmepTensiero (Al) mepen
BariTHICTIO Ta/abo mpoTeinypieto. Pizionoriuna agamn-
Talfisi OpraHi3My Tijl Yac BariTHOCTI BKJIIOYA€ 3HH-
KeHHs apTepianpHoro THCKY (AT) o miHIMyMY y Apy-
rOMy TPUMECTPIi, aje BiH 3HOBY ITiABHIIYETHCS 10 MO-
MeHTy 1onoriB [16]. Takox crmocrepiraerscs
30UIbIICHHST piBHS Oinka B ceui yepe3 (iziosoriuHy
rinepdinbTpalio Ta 3MiHy po3Mipy TJIOMEpYISIPHUX
nop [11]. Tomy minsumenns AT ta mpoteinypii mifg
Yac BariTHOCTI HE € mocTaTHiMU ais niaruo3y I1E [7].

Meta. MeTor0 € JOCHIIUTA OCOOIMBOCTI mepe-
oiry I1E y xinok i3 XXH, onmucati MO>KITUBI BUIM JTia-
THOCTHKH Ta BU3HAYUTH €(DEKTHBHE JIKyBaHHS.
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Marepiaau Ta MeToaH A0CTigKeHHs. [Tonmyk Ji-
TepaTypHHUX JKEped 3AIMCHEHO 3a IOIMOMOTOI0 Hay-
KOBO-CTATUCTHYHOI 0a3u. [IpoBeneHo orisy mtepaTy-
pHEX IpKepen 10 KBiTHA 2024 poKy, SKi CTOCYIOTBCS Mi-
arHoctuku Ta mikyBanHs [1E y xkinok i3 XXH.

PesynbstaTn nocaimkenHs. Ilix yac BariTHOCTI
BiZI0OYBAIOTHCS 3MIHM B HUPKOBIH (QyHKIIT, Taki sk 30i-
JBLICHHS MBUIKOCTI Kiry6oukoBoi dinbrpanii (LLIKD)
Ta HUPKOBOTO 11azMoBoro noroky (HIIIT) na 40-50%.
L{i moKa3HUKM HOBEPTAIOTHCS 10 HOPMH TPOTIroM 3
MicCAIIB Mmichs HapopkeHHsd. 30imbmenns HITIT mosc-
HIOETBCS 3pOCTaHHAM BUPOOJICHHS Ta BUIUICHHS Ba30-
MUIATAIHHAX PEYOBHH, TAKUX SK IPOCTArTaHIWHU
(PGI2, PGE2), okxcup a30Ty Ta pelaKCHH, 10 3MEHIITy-
I0Th OTIp CYyIWH y HHPKax Ta IMIBHITYIOTh CEPICBUI
BuknA. Lle Moxe mpu3BecTH 10 3HIDKSHHS PiBHS Kpea-
TUHIHY B KpOBi 70 35-56 MKMOJIB/JI, [0 OJIM3BKO 10
BEPXHBOI MEXi HOPMH JJIsl 3arajibHOl momyJssiuii 88—
106 MKMOJIB/T 1 MOKE BKa3yBaTW Ha KIIHIYHO 3HAYHE
3meHmieHns [IIK® Baritroi xinku. 30inbmieHe [IIKD
Ta TUMYAcoBa AUCHYHKIIIS MPOKCUMAIbHUX KaHAJBI[IB
HUPOK MOXYTh CHPUYHHUTH TIFOKO3Ypif0, aMiHOAIH-
JIypito Ta 30UTBIICHHS eKCKpeIii O1JIKa Ta BOIOPO3YHH-
HUX BiTaMiHIB 3 cedero. Exckperris Oika Moke JT0Cs-
ratu 250-300 Mr/no0y, TOMy Takuil piBeHb MPOTEIHY-
pii He 3aBKIU CBITYHUTH MPO 3aXBOPIOBAHHS HHUPOK. 3
ypaxyBaHHIM YyTJIMBOCTI, CIEIU(pIYHOCTI Ta MpOoC-
TOTH BUKOHAHHS, [lepeBara Hala€ThCsl BU3HAYCHHIO Bi-
JTHOILEHHS] Ol1Ka/KpeaTHHIHY y BHUIAJKOBIH MOpLil
ceui. HopmanbHuM BBakaeThcs 3Ha4yeHHs Menuie 30
Mmr/r. 1le chiBBiTHOIICHHS 3a3BHYail BHIIEC Y MEHIIE
15% BariTHux 6e3 Al Ta 3aXBOpIOBaHb HUPOK, IO Bi-
JIOMO SIK 130JIbOBaHa NpOTeiHypist BariTHUX. KiipeHc
CEYOBOi KUCIOTH 30UIBIITYETHCS MPOTITOM BariTHOCTI,
a 1l KOHIIEHTpalig Y KpOBl 3MEHIIYETHCS HA IPHOIN3HO
25%. B cedoBHMBIOHNX HUIsIXaX, OCOOJIMBO MPaBoOpyY,
PO3IIUPIOIOTECS YalIeYKHW, MHCKH Ta CEUYOBIN, IO
OB’ SI3aHO 31 3HMDKEHHSAM TOHYCY TIIAAKUX M’s3iB (3a-
BISKH IIPOr€CTEPOHY) Ta MEXaHIUYHOK KOMIIPECIEIO
301JIBIIEHOI0 MATKOIO, 1[0 BiJIOMO SIK (i31070TI4HNUI Ti-
nponehpo3 y Baritaux [3].

I1ig gac BariTHOCTI BigOyBa€eThes (iziosoriyna ri-
HepBOJIEMis, 1110 NPOSBIAETHCS Yy 3aTpuMii 6-9 niTpiB
PIIMHY SIK Y BHYTPILIHBOCYJUHHOMY, TaK 1 B MDKKII-
TUHHOMY IIPOCTOpi, IO MPU3BOJUTH JO PO3BEICHHS
KPOBi Ta 3HWKEHHSI KiJIbKOCTI €pUTPOLMTIB, 10 3MEH-
IIEHHS KOHIEHTpalii reMoryio0iny Ta anpoyminy. Ilin
yac (i3ionoriyHoro nepediry BariTHOCTI crioctepira-
€ThCS 30UITBIIICHHS] AKTHBHOCTI SIK PEHIH-aHT10TCH3HH-
anprocteponoBoi cucremu (PAAC), Tak i TKAHUHHOTO
aHTioTeH3uHIepeTBopiotouoro ¢depmenty (AIlD), a
TakoX BasomnpecuHy. Lle MpU3BOAUTH 10 3MEHIICHHS
CHCTEMHOI'O CYAWHHOTO Omopy Ta 10 3HkeHHS AT
(sxuii mocsirae HAWHKYMX 3HAYEHb MPUOIN3HO Ha 20-
My TIKHI BaritHocTi). I1ig gac ¢isionoriunoro mepe-
0iry BariTHOCTI PO3BUBAETHCSA IMYHOTOJEPAHTHICTH,
sKa 3a0e3reuye NepeHoCUMICTh (PeTaJbHNX aHTUTEeHIB
i cpusie iHBa3ii Tpodobnacta Ta po3BUTKY ILIALCHTH.
[opymenns mporo mporecy, WMOBIPHO, PU3BOAATH
1o possutky I1E [3].

3B'130k Mix [1E Ta XXH BusiBnseThCs yepe3 cri-
THHUN (PEHOTHUT, KU BKIIIOYAE TiMEPTEeH31I0, MpoTei-

HYpII0, TOPYIIEHHS eKCKPETOPHOT (hYHKITIT HUPOK 1 30i-
JIBIIEHUH ceplieBo-cyauanuit pusuk [11, 15]. XKinku 3
aHaAMHE30M TilepTeH3ii Mepex BariTHICTIO Ta OCHOB-
HOIO XBOPOOOIO HUPOK [23] MarOTh BUCOKHUIA PU3HK PO-
3ButTKy I1E. Takox, xiHkH, ki MaroTh [1E, MaroTh min-
BHUIICHH pr3uK po3BUTKy X XH mpotsirom xutrs [11-
14, 28]. EngorenianpHa TUCHYHKIIIS BBAXKAETHCS 3ara-
JILHAM TaTO(})i310JI0TTYHUM MEXaHI3MOM, IIO CIIPHSIE SIK
IE, Tak i XXH. MexaHi3Mu, 10 CIPUSIOTH CHIOTETia-
JbHINA AucyHKIT, BKIIIOYAIOTh 3MiHEHUH aHrioreHes,
aktuBamio PAAC, akTHBaIlito KOMIZIEMEHTY Ta BTPATy
TTOTOLIATIB.

IIE, sxa Bpaxae 3—5% BariTHOCTEH, € YacTOIO
MIPUYMHOIO 3aXBOPIOBaHHS KIyOOUKiB. Y OUIBIIOCTI
BHITAJIKiB BOHA MOKe OyTH JiarHOCTOBaHA Ta JIIKOBaHA
0e3 HeoOXiqHOCTI KOHCybTamii Heponora. Xoua [1E
CYIPOBOJIKYEThCS XapaKTEPHUMH 3MiHAMHU B KiI1y0O0Y-
KaxX, I1arHo3 BCTAHOBJIIOETHLCS Ha KITIHIYHUX ITiCTaBax,
a Glorcist HUPOK 3a3BWUail He mpoBoauThes [11, 31].

Kouu 6ioricist HUpKH IPOBOIUTHCS 3 TOCTITHUIIb-
KOI0 METOI0, OCHOBHHUMH 3MiHAMH, SIKIi MOYKHA BH-
SIBUTH, € 301IbIIICHHS 00'eMy KITyOOUKiB Ta HaOpSK CH-
JMOTeTiaIbHUX KIIITHH, BimoMui sk eHmgortemio3. Lle
MOJKE CIIPUYHHHUTH 3BYKECHHS Ta YTBOPCHHS 3TOPTIiB Y
KITyOOYKOBHX KaImijisapax. Xoda JIETKUH CHIOTeNio3
MOX€ Bi3HAYATHCS TPU HOPMAJIbHIA BariTHOCTI, Ki-
HKM 3 Al gacrile MaroTh ME3aHTiabHY 1HTEPIIO3HUITIIO
[11, 22]. Baxki mOpyIeHHS MOKYTh BKITIOYATH TYILTi-
Kaiito 06a3anpHOI MeMOpaHU KiyOouka i apTepiosip-
HUI TpOMOO3, SIKMH € PIAKICHUM 1 BUMarae BUKIIO-
YeHHsI 1HIIO0T TPOMOOTHYHOI MiKpoaHrionarii, He MoB'-
si3anoi 3 [1E. [TomonuTy 3 BUPAKEHOI BaKyOJIi3aIli€i0
Ta eHJOKANUISPHI NIHUCTI KIIITHHHU HE € XapaKTepHUMHU
JUTS IPOTEiHypil, alle MOKYTh BKa3yBaTH Ha albTECpHA-
TUBHUHA MexaHi3M npoteinypii npu [1E. Binkmagenus
¢$i0puHY MO>Ke OYTH IOMITHHM IIPH TOCTIKCHHI, 1 HU-
3bKHH piBeHb (apOyBaHHS [g MOke BKa3zyBaTH Ha Hei-
MYHOTIOCEpEIKOBaHE  HAaKOMUYeHHs. EJeKTpoHHO-
UIUTBHI BIZKJIAZICHHS HE € XapakrepucTuaHumu ayist [TE
i MOTpeOyIOTh BUKIIOYEHHS IMYHOIIOCEPEIKOBAHOTO
rnomepynaonedpury [11].

3axBOPIOBaHHS HUPOK, 1110 PO3BUBAIOTHCS MiJI Yac
BariTHOCTI, MOXYTh HACIiJlyBaTH HOPMaJbHI TPOSBU
recrarfiitaoi ¢izionorii abo cumnromu [1E. biomncis Hu-
PKH MOXXe OyTH peKOMEHI0BaHa JJIsl 1iarTHOCTHKU HO-
BOro 200 PEeLUIMBHOTO 3aXBOPIOBAHHS HUPOK. Pru3nku
TOB's13aH1 3 OIONCi€l0 HUPKHM i) Yyac BariTHOCTI BHIII
(7%), nix B nozarutizHoMy niepioni (1%), 3 meraana-
J1i3y BUIUTMBAa€E MaKCUMalIbHUH PU3UK KPOBOTEYl Ha 23—
26 TwxHi BariTHOCTI [24]. OcTanHi pekoMeHallii BKa-
3yI0Th Ha MPOBEACHHS O10TICii HUPKH B MepmomMy adbo
Ha MOYaTKy JAPYroro TPUMECTPY JIMIIE TOJI, KOJIHU pe-
3yJIbTATH MOXKYTh 3MIHUTH TaKTHKY JiikyBaHHs. [1logo
TepMiHy micismonorosoro Bupimenss [1E, koHceHCcyc
eKCIIEPTiB PEKOMEHIY€E OIS He(ppoiora Ha HASIBHICTh
CTiHiKOi TpoTeinypii depe3 3—6 MicsmiB Ui BHKIIO-
YEeHHsI OCHOBHOT'O XPOHIYHOTO 3aXBOPIOBAHHS HHPOK.
[Ipore ricrosnoriyHi 3MiHU B HUIPKax MOXYTb OyTH o4e-
BUIHUMH TPOTAroM 18 wmicsuiB micns mojoris [11], 3
perpecieto npoTeiHypii MpoTIrom 2 poxis.

omo mpodinaktuku I1E pekoMeHIyOTh 3acTO-
COBYBAaTH HU3BKI J03W acCHipHHY, ajpke BiH 3MEHIIYE
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PHU3HUK 33 pPaxXyHOK TeOpii Mpo BILIMB METa0OJi3MYy MPo-
CTalMKIIiHY Ta TpoMOokcany A2 Ha nmarorenes [10, 11,
18, 26]. IpodinakTuuHe 3aCTOCYBAHHS HU3BKUX 03
anetmrcanimuioBoi kuciaotu (ACK) y xiHok 3 XXH
MIiATBEP/KYETHCSI JAaHHUMH 3arajbHOi aKyIIepchKoi
koroptu. CydacHi pekoMeHnalii peKOMEeHAYIOTh MO-
JaTH npuiioM 3 12-ro TrokHs BaritHocTi [21]. BpaxoBy-
I0YM CTHYHI aCIEeKTH BIUTUBY JIIKIiB Ha OpPraHOTCHE3
UI0/1a, AaHi Mpo 0e3neKy 3acTOCyBaHHS BCIiX Mpernapa-
TiB oOMexeHi 10 12-ro TwxHs BariTHOCTi. OJHaK He
Mae€ JIaHuX, sIKi CBiAYMIH O TIPO TepaTOTreHHI BIACTHBO-
CTi acmipuHy, ToMy HU3bKI 103 ACK MokHa mpuii-
MaTH A0 12-To THXHS BariTHOCTI y KiHOK 3 IOKa3aH-
HSMU 10 JTIKyBaHHS.

OcTaHHE KOHTPOJILOBaHE BUIPOOYBaHHS 3 paHI0-
Mi3ali€ro MoKa3ajao 3Ha4YHe 3MEHIIEHHS BUIIAAKIB IIe-
penuacuoi [1E Ha 62% y xiHOK, siki npuiitmManu 150 mr
ACK 3 11-14 TiXHIB BariTHOCTi, MOPIBHSIHO 3 THMH,
10 OTPUMYBAJIH IIa1e00, 0e3 301IbIICHHS MOOIYHUX
eeKTiB, BKIFOYAI0UH YpakeHHs HUpok [27]. Crix Bia-
3HAYKTH, 110 y MOAATBIIOMY aHaJi31 He 0YJI0 BUSBICHO
3HIKEeHHS 9acToTH [1E y sKiHOK 3 XpOHIYHOO TilepTe-
u3iero [25], ane HeBimOMO, UM LI MOB'SI3aHO 3 PEaTbHUM
sBHIIEM a00 cKkIaaHICTIO aiarHoctuku [1E y Takux Bu-
majIKax.

ToMy BariTHUM >XiHKaMm 3 TPYIIH PH3HKY 3TiITHO
Haka3zy MO3 Vkpainu Bix 24.01.2022 Ne 151 "TIpo 3a-
TBEPKCHHS Y HI(IKOBAaHOTO KIIHIYHOTO IMPOTOKOIY
NepBUHHOI, BTOPUHHOT (CIieniani3oBaHol) Ta TPETHHHOL
(BuCcoOKocTIeriani3oBaHol) MeaquuHol jornoMoru «Iime-
PTEH3MBHI PO3JIaIH i1 Yac BariTHOCTI, MMOJIOTIB Ta y
HiCJSMOJOrOBOMY Mepioli»" PEeKOMEHAYEThCS 1110~
nerauit npuiiom 100-150 mr (ACK) 3 12-ro TixHS 10
36-ro TmKHA BariTHOCTi BBeuepi. [Ipm mpu3HadeHHI
ACK Takox 301UTBIIYIOTE 703y (OJIEBOI KHCIOTH IO
800 Mkr Ha 100y. 3 16-TO THXKHS BariTHOCTI PEKOMEH-
IyeThCs IpUiMatu 1,5-2 T KambIliio Mg 9ac MpuiAoMy
ki [2].

KpiM TOro, Ba)IIMBO MOPAJUTH BariTHIN 3 IpyIu
pu3uKy KoHTpoitoBaTH AT mioHaiimeHmie 2 pa3u Ha
100y Ta (ikcyBaTd pe3ysbTaTH y CIEI[aJbHOMY II0-
JICHHUKY i 3a 1MOoTpeOu NpuiiMaTu aHTHUTiNepTeH3UBHI
3acobwu [1].

B HenaBHbOMY CHCTEMaTHYHOMY OTJISIAL, B SKHH
yBilIIo 59 mocmimkeHs 3 4723 BariTHUX XiHOK i3 AT
Big 140-169 mo 90—109 MM pr. cT., MOKa3aB, IO aHTHU-
rinepTeH3uBHa Teparlisl BABIYI 3HWKYE PH3UK TSKKOT
rineprensii y Marepi 6€3 HeraTUBHUX HACHIIKIB ISt Hel
ta oza [4].

JlaHi HeoCTaTHI 111 BA3HAYECHHSI PU3UKIB 1 TIepe-
Bar KOHKPETHUX IUILOBUX MoKasHUKIB AT mist Barit-
HUX XIHOK 13 XpOHIYHOIO apTepialbHOIO TiepTEeH31€0
(XAT'). Ocranni pexomeHamii s xiHok i3 XAl Bka-
3yI0Th, IO JiKyBaHHs TectariiHoro AT >140/90 mm
pPT. CT. Mae€ Ha METi JOCATTH IIJIbOBOTO 3HAYCHHS
135/85 MM pT. cT. a00 HIXKYE, IPU OMY IIPUITHHSIOTH
aHTUTINEepTEeH3UBHE JIiKyBaHHs Jmie skmo AT crabi-
apHO <110/70 mm pr. ct. [30].

Bubip anTurinepTeH3uBHOTO 3ac00y i/ Yac Bari-
THOCTI, HMOBIpHO, Oy/ie BU3HAYATUCS JIILIEH3yBaHHSIM,
JIOCTYITHICTIO Ta IOCBIIOM KIIIHIIIUCTa, O€3 T0Ka3iB BU-
COKOTO piBHS, sIKi 6 KEpyBajIM HOro mpu3HaueHHsIM [21,
29]. JIaGeranon, HipeIUITiH i METHIIIONA BBAKAKOTHCS

Oe3NMeYHNMHU ISl BUKOPHUCTAHHS T Yac BariTHOCTI.
Menme maHux mpo Oe3meKy AOCTYIHO IS aMIIOAW-
MMHY Ta JIOKCAa303WHY, X04a HEMa€ IMOBiJOMIICHb PO
HecrnpuaTauBud BB Ha i [30]. Tariitopu ATI®
Ta QHTArOHICTU PEUENTOPIB AHTOTCH3UHY MPOTUIIOKA-
3aHl yepe3 (PEeTOTOKCHYHICTh Y JPYroMy Ta TPETHOMY
TpUMECTpax.

He MeHII BaXJIUBUM € JIOMOJIOTOBE JIIKYBaHHS,
SIKE XapaKTePU3YEThCS TIEPCBAHTAKCHHIM MO3aKIII THH-
HOI PIMHU Ta CKOPOYCHHSM BHYTPIIIHBOCYIAHHOTO
00'eMy, BHACJITIOK YOTO YCKJIATHIOIOTH OIIHKY PiTHH-
Horo ctarycy npu I1E. 3HWKEeHHS KaliIIpHOTO THCKY,
3HIDKEHUH OHKOTWYHHWI THCK TUTa3MH Ta 3MIHHUH cep-
[IEBHH BHKHWJ MIBUIIYIOTh PU3HK HAOPSAKY JIETCHIB
[11,19], wio moB's3aHuit 3i 301IBLUIEHO0 MATEPHHCHKOIO
3aXBOPIOBAHICTIO Ta CMEpTHICTIO. [Ipy BiacyTHOCTI iH-
LIMX MOPYILIEHb T'eMOAWHAMIKU CIOKHUBAHHS DPiJHUHU
Cllii OOMEXHUTH 10 HeBimuyTHHX BTpar (30 Mmi/ron)
IUTIOC OYiKyBaHHX BTpaT 3 ceucto (0,5 mu/kr Ha ro-
JMHY), 3 OOMEXKEHHsSM CIoXuBaHHi a0 <85-100
MII/TOf, 00 3amobirTd pU3UKy HaOpsAKy jereHis [7,
21]. Hiypetuku He € ¢(PeKTHBHUMH y HpO]iIaKTHII
[1E, anme MOXYTB 3aCTOCOBYBATHCS IS JIIKYBAHHS CHM-
[ITOMATHYHOIO IIepeBaHTaXeHHs piguHoo [11].

BHyTpilIHEOBEHHE BBEACHHS CylIb(haTy MarHiro
BKa3aHe I JIIKYBaHHSA €KJIAMIICii Ta TpodiTakTHKH
nporo crany y BaritHux 3 [1E Ta Baxxxumu o3Hakamu, a
TaKOX JJISl 3aXHUCTY HEPBOBOT CUCTEMH IIOJA Y BUIA/-
Kax, KOJIU IOJIOTH BinOyBatOThcs 10 34 THXKHIB Barit-
nocti [5, 21]. Jlyist *KiHOK i3 3HIKEHOI (PYHKINEK HH-
POK PEKOMEHJIYEThCSl HaBaHTa)KyBaJlbHa J103a 4 T, aje
[PH [TOIOBXKEHHI Tepartii MpoTsArom 24 roauH 103y CIIij
3MeHIUTH 10 1 10 0,5 roguan a0 IPUIMHNATH P TH-
KKifl HEPKOBi# HemocTatHOcTi. He3Bakaroun Ha cia-
OKy 3aJICKHICTP BiJl CHPOBAaTKOBUX KOHIICHTPALIH 1 KITi-
HIYHOT TOKCHYHOCTI, PEKOMEHIYETHCSI MOHITOPHHT Y
KIHOK 3 HHPKOBOIO NHCHYHKINE0, a IPH JOCATHEHHI
KOHIIeHTpamii Oinpme 3,7 MMOib/I (9 Mr/mi) miky-
BaHHsI CITi/T MPUIMHKUTH [5].

Tepminu nosoriB npu I1E matoth GanancyBaTu
MDK pU3MKaMHU 3aXBOPIOBAHOCTI MaTepi Ta Iuioja Ta
MOXJIMBUMU nepenyacHuMu nojioramu. fAxuo [1E Bu-
SBJISIETHCS Micis 37 THKHIB BariTHOCTI, TO ITOKa3aHO
npoBeaeHHs mooriB. OaHak 10 34 THXKHIB BariTHOCTI
3a3BHYAil HAMATAIOTHCS 3aTPUMATH ITOJIOTH, 1100 3MEH-
[INTH PU3WK HEOHATAIBHUX YCKIIAIHCHb, OB'I3aHAX 3
repe9acHIM HapOPKEHHIM. 3arIaHOBaHi MOJIOTH O~
B'si3aHi 31 3HIKCHHSIM PU3UKY 3aXBOPIOBAHOCTI MaTepi,
IIPH IIFOMY Y TPH YBEPTi BariTHHUX KIHOK PO3BUBAETHCS
soxka [TE. Xova rocmitasizaliis HOBOHAPOKEHHUX Ya-
CTilIe Bif3Ha4ayacs y TPYIi 3 3aIUIAHOBAHUMH IIOJIO-
ramM, aje 1ie He MPU3BOJIIIIO /10 HaJAMIPHOT HEOHATAJb-
HOi 3axBoproBanocTi [8]. XKinku 3 XpoHiYHOO HHUPKO-
Boto HepocTatHicTIO (XHH), BKItowaroun THX, y KOTO
OyJia MpoBeJieHa TPAHCILIAHTALllSl HUPKH, MOXKYTh BH-
HOCHTH JUTHHY NUITXOM MPHPOIHKX IOJIOTIB.

JKinkw, sxi matots B anamuesi [1E, noBunHI oTpu-
MYBaTH YB)KHHH MiCIJISTIONIOTOBHI MOHITOPHHT iX AT
Ta (yHKLIT HUPOK, ockinbku [1E noB's13ana 3 migsuiie-
HUM PU3UKOM 3aXBOPIOBAHHS HUPOK MPOTITOM YCHOTO
sxurrsa [11, 13, 14, 28]. XKinku 3 XHH ta anamHe3oM
ITE motpebyroTh 0COOIMBOTO CIOCTEPEIKEHHS, CIPS-
MOBaHOTO Ha CTa0imi3aIito Ta onTHMi3alito (QyHKITT
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HUPOK TIepe]] MOXKITUBOIO HACTYITHOIO BariTHiCTIO. JlaHi
mpo Oe3mneky 3acTocyBaHHs iHTiIOITOpiB AIID mig yac
Tepioy JaKTallii € 0OMEXSHUMH 1 0a3yrOThCs TIepeBa-
JKHO Ha OKpEMHUX BHUIIAAKaX Ta HEBCIMKUX cepiﬂx BHIIA-
JKiB, e OyJIM 3aCTOCOBaHI IIpenapary, Taki sk eHaJar-
pwi i karrrorpu [11].

BucnoBkmn. JlikyBanus [1E y Barithux 3 XXH Bu-
Marae iHJ1BiyaJIbHOTO IiIX0/1y Ta YBa)KHOT'O MOHITO-
PHHTY SIK MaTepi, Tak i roja. BpaxoByroun ckiaHoII
y IIarHOCTHIN Ta JIKyBaHHI IIi€l MaToiorii, BaXKIHMBO
HiI[KpCCHI/ITI/I 3HAYCHHSA PAHHBOI'O0 BHABJICHHA O3HAK
I1E ta cucrtemaTuaHoro cnocrepexenns 3a AT Ta ¢dy-
HKIi€r0 HUPOK. it ipodinakTuky Ta mikyBanHs [1E y
BariTHUX 3 XXH peKoMeHIyeThCs 3aCTOCOBYBATH aH-
THTINEPTEH3UBHY Tepallito, BKIOYAOUN HU3bKI 03U
ACK Ta BHYTpIIITHBOBEHHE BBEICHHS CyNIb(}aTy Mar-
HIIO BIAMOBIAHO 10 KIIIHIYHUX MMOKa3HUKIB. Kpim Toro,
Ba)XXJIUBO PETYJIIPHO KOHTPOJIIOBATH PIBCHb OLTKa B
ceul Ta BIICTeXKyBaTu OyAb-sKi 3MiHH Y QyHKLIT HUPOK
TICJIS TIOJIOTIB.
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THE ATOPIC CHILDREN DERMATITIS IS A NOWADAYS PROBLEM

Abstract.

The article analyzes the results of literature sources that reveal the problems of morbidity of children with
allergic diseases, and specifically with atopic dermatitis, which is one of the most common chronic diseases that
significantly shape the morbidity, prevalence of childhood pathology and possible disability in the future. This
disease should be considered not only as a medical but also a social problem, as it is the most common cause of
school absenteeism, social maladjustment of the child, reduced quality of life and high cost of treatment.

Keywords: Atopic dermatitis, allergic diseases, children.

Atopic dermatitis (AD) is a chronic skin disease
affecting up to 20% of children that results from hyper-
reactivity and inflammation caused by the immune sys-
tem. It develops under the influence of genetic and ex-
ternal factors such as allergens and other environmental
agents[1].

The prevalence of AD has increased over the past
30 years [2]. Itis estimated that 7% of children with AD
have severe disease [1-3]. In 60% of children, symp-
toms appear during the first year of life, in 30% - by the
age of 5.

The allergic concept of the disease pathogenesis is
based on the idea of atopy as a genetically determined
predisposition of the body to produce large amounts of
general and specific IgE in response to environmental
allergens[2]. The skin and its associated lymphoid tis-
sue (SALT) play a major role in these processes, which
makes the skin in AD not just a "mirror of atopy" but
an "entry point" for allergic diseases.

The skin of patients with AD is deficient in
ceramides (lipid molecules), as well as antimicrobial
peptides such as cathelicidins [3]. Cathelicidins are a
family of polypeptides that are mainly stored in the ly-
sosomes of macrophages and polymorphonuclear leu-
kocytes and play a critical role in the innate immune
defense of mammals against invasive bacterial infec-
tion [1]. These abnormalities of the skin barrier lead to
transepidermal water loss (the passage of water from
the inside of the body through the epidermal layer of
the skin to the outside) and increased penetration of al-
lergens and microbes into the skin.

Staphylococcus aureus, which is the most com-
mon infectious agent colonizing the skin of about 90%
of patients with AD, plays an important role in main-
taining the allergic inflammatory process in the skin,
and its enterotoxins, which acquire the properties of su-
perantigens, initiate a cellular and humoral immune re-
sponse of the immediate type [1]. Immune response de-
fects detected in patients contribute to an increase in
bacterial and viral infections. This interaction of factors
leads to a T-cell response in the skin, initially mainly
involving type 2 T-helper cells, and later with a pre-

dominance of type 1 T-helper cells, resulting in the re-
lease of chemokines and proinflammatory cytokines
that promote the synthesis of immunoglobulin E and a
systemic inflammatory response that causes an inflam-
matory process in the skin, accompanied by intense
itching [1].

In the presence of numerous causative factors in
AD, there is considerable heterogeneity in the pheno-
typic manifestations of the disease, its severity, persis-
tence, as well as comorbidities and response to therapy
[5].

The diagnosis of AD is based on clinical examina-
tion, the clinical picture varies and depends on the pa-
tient's age, the more signs the patient has, the more
likely the diagnosis is. The main symptoms of AD in-
clude itching (always present, if not, the diagnosis is
unlikely), dry skin (especially in winter). The disease is
characterized by chronic or recurrent course. The dis-
ease debut is usually at a younger age, hamely atopic
eczema (childhood atopic dermatitis), a tendency to
atopy (diagnosed by IgE-mediated sensitization), often
in such children there is a development of hypersensi-
tivity of the respiratory tract, namely the development
of bronchial asthma or allergic rhinoconjunctivitis.
Many children with AD have only some of these symp-
toms.

The diagnosis of atopic dermatitis is always made
clinically and is based on the history, morphology,
prevalence of skin lesions and associated clinical signs.
The main clinical signs of AD include pruritus and skin
lesions. Pruritus is a constant symptom in all age groups
and can be debilitating. Unlike pruritus, skin lesions are
not uniformly expressed in different age groups [3].

To unify and objectify the assessment of the sever-
ity of AD, to ensure the consistency of patient manage-
ment by different physicians at all stages of treatment,
semi-quantitative scales have been proposed, of which
28 have been identified worldwide without a single
common standard.

The most commonly used scales are: SCORAD
(Scoring Atopic Dermatitis), EASI (Eczema Area and
Severity Index), SASSAD (Six Area, Six Sign Atopic
Dermatitis). In most patients with AD, specific IgE to
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certain foods and/or aeroallergens are detected by skin
prick tests and serum IgE levels, but their clinical sig-
nificance remains unknown [6]. That is, although a pos-
itive skin prick test or serum specific IgE test indicates
sensitization to a particular allergen, it does not confirm
clinical hypersensitivity or a cause-and-effect relation-
ship between sensitization and AD.

For children with AD, a differentiated, compre-
hensive approach to treatment is needed, including the
impact on both etiologic factors and the main pathoge-
netic mechanisms of its development, as well as taking
into account the various clinical features of this disease.
Successful treatment of AD requires a multifactorial
approach, including patient and caregiver education,
elimination diet in case of food allergy, optimal skin
care, anti-inflammatory therapy with topical cortico-
steroids (CS; first-line drugs) and/or topical calcineurin
inhibitors, and treatment of skin infections [1].

Conclusion. Atopic dermatitis in children is still
an unresolved issue, there is no clinical and paraclinical
criterion that could confirm or exclude this diagnosis
with 100% probability.

Timely diagnosis and treatment of patients with
atopic dermatitis reduces the risk of further progression
of the disease and avoids the occurrence of serious
complications in the future.
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THE ASPECTS OF EPIDEMIOLOGY, CLINICAL MANIFESTATION, DIAGNOSIS AND
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(LECTURE)

Abstract.

The lecture deals with the analysis of meningococcal infection, which is a relevant medical issue in the mod-
ern world. The article examines the clinical manifestation, diagnosis, and treatment options of the infection, as
well as important aspects of prevention and control of its spread. Through the analysis of information concerning
the disease, the objective of the lecture is to improve the understanding of its characteristics among medical pro-
fessionals and general public in order to effectively control and prevent the spread of infection.
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MENINGOCOCCAL INFECTION is an acute
anthroponous infectious disease caused by Neisseria
meningitidis, transmitted by airborne droplets and has a
wide range of clinical manifestation: from asympto-
matic bacteremia and acute nasopharyngitis to severe
and extremely severe degrees in the form of meningo-
coccemia and meningitis [1].

Etiology

The causative agent of Wechselbaum's meningo-
coccal disease Neisseria meningitidis is a gram-nega-
tive diplococci in the shape of a coffee bean or bean.
Diplococcus is motionless, does not form spores, has
no flagella and capsules [2,15].

It is cultivated on media containing animal or hu-
man protein (blood, cerebrospinal or ascitic fluid). The
optimal temperature for cultivation is 37 © C. Neisseria
meningitidis is an aerobe and a facultative anaerobe. It
forms colonies up to 3 mm in diameter, rounded in
shape, shiny, matte inside and transparent at the edges
[2].

The causative agent produces enzymes — hyalu-
ronidase and neuraminidase. The main factor of patho-
genicity is endotoxin, a protein-lipopolysaccharide
complex.

Meningococcus is unstable in the environment, it
quickly dies outside the body (under the influence of
sunlight, heat, disinfectant solutions, in 70% alco-
hol)[5]. It can be stored in the nasopharynx mucus for
1-2 hours. At a temperature of 50 °C, meningococcus
dies in 5 minutes, at low temperatures (-7-10 °C) - in 2
hours[3].

Epidemiology

The source of infection is patients and carriers of
bacteria. The most dangerous in epidemiological terms

is the patient at the initial stage of the disease, espe-
cially when catarrhal phenomena occur in the naso-
pharynx. Carriers, even without acute inflammatory
processes, are of a great epidemic danger [3].

The transmission mechanism is air-drop. The
pathogen can be released from the upper respiratory
tract when a child sneezes, coughs, or even cries.
Crowds, close contact, high temperature and humidity,
as well as low levels of hygiene and culture among the
population contribute to its spread [23]. Infection is
possible through direct contact with a patient with me-
ningococcal infection. At the same time, transmission
of the pathogen from the patient can occur within the
first 24 hours after the beginning of effective antibacte-
rial treatment.

Susceptibility to meningococcus is rather high.
The contagion index is 10-15%. Generalized forms ac-
count for about 20% of all patients. They mainly affect
children under the age of 5 - 50% of all patients [5]. The
disease is characterized by winter-spring seasonal char-
acter and periodic epidemics every 5-10 years. After re-
covery from the disease, persistent type-specific im-
munity is formed, but sometimes cases of re-infection
may occur.

The incubation period is from 1 to 2 to 10 days [4].

Pathogenesis

Meningococcus can enter the body through the
mucous membranes of the nasopharynx and orophar-
ynx, that are its entrance gates. In most cases, when the
bacterium gets there, no pathological phenomena are
observed. This is known as "carriage". However, in
some cases, local inflammatory changes, such as me-
ningococcal nasopharyngitis, may occur [20]. In some
patients, meningococci can overcome local barriers and
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enter the blood via the lymphatic flow. This is known
as transient bacteremia or meningococcemia. With me-
ningococcemia, or meningococcal sepsis, the bacteria
with the bloodstream can enter various organs and tis-
sues. Meningococcus can also cross the blood-brain
barrier and cause damage to the meninges and brain
substance, which can lead to the development of puru-
lent meningitis and meningoencephalitis [4].

Endotoxin plays an important role in the develop-
ment of generalized forms of meningococcal infection.
Itis released in large quantities during the death of bac-
teria. Its effect on the endothelium of vessels results in
microcirculation disorders, changes in the hemocoagu-
lation system, which can cause generalized intravascu-
lar blood coagulation [3]. This leads to the formation of
bacterial clots in the small arterioles and the develop-
ment of consumptive coagulopathy, which in its turn
can lead to massive hemorrhages in the skin and inter-
nal organs, such as the adrenal glands, kidneys, brain
matter, myocardium, etc. The result of endotoxemia,
hemodynamic and metabolic disorders can be acute
cerebral edema [5].

In the pathogenesis of hypertoxic (fulminant)
forms of infection, hypersensitivity and changes in the
body's reactivity play a certin role, which occur to-
gether with pronounced bacteremia and endotoxemia.
The development of infectious-toxic shock in this form
of meningococcemia is caused by massive endotoxe-
mia, which occurs as a result of rapid and massive de-
cay of microbial cells [5]. Already in the first hours of
the disease, abundant hemorrhagic rash on the skin,
massive hemorrhages in internal organs and bleeding
are observed. This course of infectious-toxic shock is
characterized by significant hemodynamic disorders,
acute adrenal insufficiency syndrome, metabolic disor-
ders, and multiple organ failure [6].

Clinical symptoms

According to the clinical classification of menin-
gococcal infection suggested by V. I. Pokrovsky, it can
be divided into the following types:

* Localized forms (meningococcal disease and
acute nasopharyngitis);

* Generalized forms (meningococcemia, meningi-
tis, meningoencephalitis and mixed form);

* Rare forms (endocarditis, polyarthritis, pneumo-
nia, iridocyclitis) [7].

Meningococcosis

The general condition of the person is not dis-
turbed, there are no visible or clinical signs of damage
to the body. The duration of the disease can be an aver-
age of 2-3 weeks, but it can also become chronic and
last up to a year [22]. In the interepidemic period, 2-
15% of people can be carriers, and in closed groups or
during an epidemic, the level of infection can reach
from 70% to 100% of people [8].

Acute nasopharynqitis

The most common form of meningococcal infec-
tion is nasopharyngitis. The disease is characterized by
moderate fever, fatigue, weakness, pallor, headaches
and slight nasal discharge. During the examination of
the pharynx, hyperemia and swelling of the posterior
walls of the pharynx, its granularity (hyperplasia of
lymphoid follicles, swelling of the lateral ridges) are

found [23]. A muco-purulent layer is visible on the pos-
terior wall of the pharynx. The nature of the course of
nasopharyngitis is mostly favorable, since the symp-
toms of the disease usually disappear within 7-10 days.
However, it is important to note that in some cases me-
ningococcal nasopharyngitis can serve as the initial
manifestation of a generalized form of the disease [9].

Meningococcemia

This form of the disease is characterized by a sud-
den onset with an increase in temperature to high de-
grees (39-40 °C), rapid development of symptoms of
general intoxication and toxicosis, adynamia, lethargy.
The sooner the rash appears from the onset of the dis-
ease, the more severe the course of the disease [21]. The
rash is characterized by the following features:

* petechial with irregular star-shaped elements, 2-
4 mm in size, with the development of the disease be-
comes hemorrhagic and increases in size. Rashes result
in pigmentation;

* localization - anogenital areas (most often),
calves, trunk;

* due to the constant formation of new rash ele-
ments, the color of the rash elements is varied. In the
center of the rash element, with the development of the
disease, necrosis of the skin with rejection of necrotic
masses will appear;

* hemorrhagic rash can be combined with roseo-
lous and roseolous-papular [20].

Other clinical symptoms include joint damage, ir-
idocyclitis, convulsions, impaired consciousness.

The course of the disease can be typical (mild,
moderate, or severe), as well as in the form of a hyper-
toxic form with infectious-toxic shock [10].

In a mild form of meningococcemia, a small hem-
orrhagic rash is observed, which disappears within 1-2
days. In cases of moderate severity, the rash with ne-
crosis may remain for up to 7 days, and in severe cases
- up to 7-14 days. Blood analysis shows hyperleukocy-
tosis with neutrophil shift to the left towards myelo-
cytes, lymphopenia and increased ESR. In hypertoxic
or fulminant forms, the disease develops very quickly:
chills appear, body temperature rises to 40-41 °C, arash
with necrotic elements may appear within the first 12
hours. Hemorrhages are also found in the sclera, con-
junctiva, nasal, gastric, renal and uterine cavities [21].
Later the body temperature normalizes, but there is a
sharp pallor with a cyanotic shade, a decrease in blood
pressure, a thread-like pulse, tachycardia over 140
beats per minute, shortness of breath, and impaired con-
sciousness. If the disease progresses, large blue spots
("corpse spots") may appear on the skin, convulsions,
acute renal failure and anuria may develop. This form
of meningococcal infection, which usually develops in
children between the ages of 6 months and 2 years, is
usually fatal without proper treatment[11].

Meningococcal meningitis

The onset of the disease is acute with an increase
in body temperature to 38-40 °C, chills, and an intense
headache. Patients become restless, and the headache
increases under the influence of sound and light stimuli,
as well as when turning the head. Pronounced feelings
of hyperesthesia are noted. There is repeated vomiting,
not associated with eating, which does not bring relief.
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In some cases, there is lethargy, adynamia, or, on the
contrary, restlessness, psychomotor agitation, confu-
sion of consciousness, sopor or even coma [20]. Classic
meningeal symptoms include stiffness of the occipital
muscles, Kernig and Brudzinski symptoms, and in in-
fants also Lesage's "hanging" symptom, as well as bulg-
ing and pulsation of the parietal lobe. The patient's face
is pale, and the sclera is injected.

Changes in the composition of cerebrospinal fluid
are specific for purulent meningitis. By the end of the
first day, it becomes cloudy, milky-white in color,
flows out under pressure, with neutrophilic pleocytosis
and increased protein content. At the onset of the dis-
ease, a serous nature of the fluid can be observed. A
combined form of meningococcal meningitis and me-
ningococcemia is also possible [12].

Meningococcal encephalitis

It is observed in young children. The main signs
of the disease are encephalitic manifestations, such as
motor excitement, convulsions, loss of consciousness,
cranial nerve damage, hemiparesis, and sometimes cer-
ebellar ataxia may occur. Symptoms of meningeal irri-
tation can be mild. Unfortunately, the disease often
leads to death [13].

Rare forms of meningococcal infection (arthritis,
endocarditis, pneumonia, iridocyclitis) do not have spe-
cific clinical symptoms [22].

Diagnostics

Diagnosis is primarily based on clinical data.
Among the clinical criteria for the diagnosis of menin-
gococcemia, the following are defined:

* Acute sudden onset with an increase in body tem-
perature up to 38-40 °C;

* Pronounced intoxication syndrome: general
weakness, headache, muscle pain, pale skin;

* A specific rash with a gradual characteristic;

* The possibility of hemorrhages in the sclera, mu-
cous membranes of the oropharynx, nasal, gastric
bleeding;

* With fulminant forms, manifestations of infec-
tious-toxic shock rapidly increase, against the back-
ground of which hypostatic bluish spots are formed
[14].

The final diagnosis is confirmed using laboratory
methods, which include bacterioscopic, bacteriologi-
cal, serological methods and rapid diagnostics. Material
for bacteriological research can be blood or cerebrospi-
nal fluid, nasopharyngeal smear [15].

Meningococci can be grown on nutrient media, as
a rule, in 50% of cases. However, if patients received
antibacterial therapy even before hospitalization, the
effectiveness of the bacteriological method decreases to
approximately 5%. Microscopy of a "thick drop" of
blood in patients with meningococcemia, stained ac-
cording to Gram, can help detect gram-negative diplo-
cocci located inside neutrophils. Microscopy of the cer-
ebrospinal fluid can reveal diplococci, which are lo-
cated both inside and outside the cells. To determine the
polysaccharide antigen, the coagulation reaction, latex
agglutination and counter-immunoelectrophoresis (ex-
press method) are used. In the clinical blood analysis,
pronounced leukocytosis, a shift of neutrophils up to

myelocytes, aneosinophilia and an increase in ESR are
observed [23,15].

If meningitis is suspected, a lumbar puncture is
performed. Changes in the composition of the cerebro-
spinal fluid may indicate the presence of purulent men-
ingitis (turbid, milky-white, flowing under pressure,
with neutrophilic pleocytosis and increased protein
content). Meningococci can be found in neutrophils and
can be cultured in 80-90% of cases. Detection of bac-
terial antigens can be useful in cases where the patient
has already received antibiotics before conducting the
study and when the results of the bacteriological analy-
sis may be negative. The use of polymerase chain reac-
tion (PCR) allows the detection of meningococcal
DNA in cerebrospinal fluid [16].

Treatment

In the treatment of meningococcal nasopharyn-
gitis, macrolides (for example, erythromycin), chlo-
ramphenicol, or rifampicin are used for 3-5 days.
Ceftriaxone can also be used for 2 days in an age-re-
lated dose. For older children, it is recommended to
rinse the oropharynx with warm solutions of furacilin,
sodium bicarbonate, a weak solution of potassium per-
manganate, etc. Drugs are also used to increase the lo-
cal immunity of the mucous membrane of the oral cav-
ity.

Treatment of meningococcal meningitis is pro-
vided exclusively in hospital conditions and includes
the following stages: bed regimen with slight elevation
of the head end, diet therapy and comprehensive drug
treatment [17].

Antibacterial therapy includes:

* Benzylpenicillin at a dose of 300,000-500,000
units/kg/day, administered every 4 hours.

* Backup antibiotics, such as ceftriaxone 100
mg/kg/day or cefotaxime 200 mg/kg/day, administered
every 12 hours.

* In the presence of intoxication-thrombocytope-
nic syndrome (ITS), chloramphenicol succinate is pre-
scribed at a dose of 100 mg/kg/day[23].

Detoxification therapy involves the use of glu-
cose-salt solutions in the amount of no more than a third
of physiological requirements, taking into account
pathological losses.

To reduce the production of cerebrospinal fluid
and mild diuretic effect, acetazolamide (diacarb) can be
prescribed in combination with asparkam to prevent
hypokalemia. The dose of acetazolamide is selected de-
pending on the severity of the hypertensive syndrome.

Symptomatic treatment may include prescribing
diuretics, antipyretics, and anticonvulsants [18].

Medical care for children with meningococ-
cemia at the pre-hospital stage includes the follow-
ing measures:

1. Administration of oxygen therapy with humidi-
fied oxygen with an oxygen concentration (FiO2) of
0.35-0.4.

2. If necessary, ensure the patency of the airways
and adequate breathing, including the introduction of
an airway, oxygen, assisted ventilation with a mask or
tracheal intubation and artificial ventilation of the
lungs.
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3. In case of shock signs, ensure reliable venous
access immediately and start infusion therapy with iso-
tonic saline solutions.

4. Administration of antibacterial therapy, such as
parenteral cefotaxime or ceftriaxone [23].

5. Intravenous use of glucocorticosteroids (predni-
solone or hydrocortisone).

6. Carrying out antipyretic therapy if necessary,
for example, paracetamol, ibuprofen or sodium met-
amizole.

7. Anticonvulsant therapy, if necessary, for exam-
ple, the use of diazepam.

These measures are aimed at providing urgent and
comprehensive medical care to children with meningo-
coccemia even before hospitalization [17].

Algorithm of medical care for children with se-
vere forms of meningococcemia at the first stage of
inpatient care in the intensive care unit and treat-
ment center:

1. Ensuring a patent airway and adequate breath-
ing, including airway probe, oxygen therapy, mask as-
sisted ventilation, and, if possible, tracheal intubation
and mechanical ventilation.

2. Provision of venous access, taking into account
the severity of the patient's condition and the need for
infusion therapy.

3. Infusion therapy with saline solutions, accord-
ing to the body requirements and the availability of cen-
tral hemodynamic indicators.

4. Antibiotic therapy depending on the severity of
the patient's condition and the available indications in-
cludes:

- cefotaxime 150 mg/kg per day;

- ceftriaxone 100 mg/kg per day. Ringer's solution
and ceftriaxone are incompatible within 48 hours;

- with moderate-severe forms of meningococ-
cemia, it is possible to use sodium benzylpenicillin
300-500 thousand units/kg per day every 6 hours;

- chloramphenicol succinate 100 mg/kg per day
(with increased sensitivity to B-lactam antibiotics) [23].

5. Glucocorticosteroid therapy if necessary.

6. Correction of glycemia.

7. Inotropic and sympathomimetic therapy to re-
store disturbed hemodynamics.

8. Symptomatic treatment, such as antipyretic
therapy and anticonvulsant therapy, as well as treat-
ment of cerebral edema if necessary.

This algorithm is aimed at quick and effective pro-
vision of medical care to children with severe forms of
meningococcemia in conditions of emergency inpatient
treatment [17].

Prevention

Early identification of patients with meningococ-
cal infection and bacterial carriers, their timely isola-
tion and sanitation are necessary. A 10-day quarantine
is used in children's groups. Rifampicin is used for
chemoprophylaxis of contacts: children under 1 month
- 5 mg/kg per day, older than 1 month - 10 mg/kg per
day for 2 days. Seroprophylaxis involves the use of im-
munoglobulin: for children under 1 year - 1.5 ml, from
1 to 7 years - 3 ml, administered intramuscularly once,
no later than on the 7th day after contact. For the pur-
pose of specific prevention during epidemic cases, a

meningococcal vaccine is used, covering serogroups A,
B and C [22]. Vaccination is carried out for children
from 1 to 7 years old, students of technical vocational
schools and the first grades of boarding schools, stu-
dents of the first years of institutes and technical
schools, residents of hostels, as well as children admit-
ted to orphanages [19]. For urgent prevention, the vac-
cine is administered within the first 5 days after the de-
tection of the first case of a generalized form of menin-
gococcal infection: contacts in an epidemic center,
persons who join the team from an epidemic center
[12].
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(LITERATURE REVIEW)

Abstract.

Bronchial asthma is one of the most common chronic diseases of the respiratory system, which affects millions
of people worldwide. Knowledge of modern treatment methods is important for effective disease control and

improvement of patients quality of life.

Keywords: bronchial asthma, diagnosis, respiratory system, treatment, shortness of breath.

The view on the etiopathogenesis of bronchial
asthma has changed significantly in recent years. Bron-
chial asthma is now understood as an inflammatory dis-
ease of the respiratory tract, which shows characteristic
pathological signs: infiltration of the respiratory tract
with inflammatory cells (especially eosinophils and T-
lymphocytes), epithelial detachment, thickening of the
smooth muscles of the respiratory tract, subepithelial
fibrosis, hyperplasia of mucous glands and goblet cells
with hypersecretion mucus [1].

Classification based on etiology unfortunately
does not have a direct impact on the treatment of pa-
tients with asthma, so classification based on disease
severity has been endorsed by several international
consensus reports that divide asthma into four groups:

intermittent asthma and lung, moderate and severe
persistent asthma [2].

From the second stage (mild persistent asthma),
anti-inflammatory drugs are considered the first line of
therapy, among which inhaled glucocorticosteroids are
the most effective controllers in both adults and chil-
dren. There is increasing evidence that early interven-
tion with inhaled corticosteroids can prevent the devel-
opment of irreversible airway obstruction.

From the second stage (mild persistent asthma),
anti-inflammatory drugs are considered the first line of
therapy, among which inhaled glucocorticosteroids are
the most effective controllers in both adults and chil-
dren. There is increasing evidence that early interven-
tion with inhaled corticosteroids can prevent the devel-
opment of irreversible airway obstruction.

Asthma is histologically characterized by the pres-
ence of chronic inflammation of the respiratory tract.
The bronchi are thickened due to a combination of
edema, hyperplasia of the smooth muscle of the bron-
chial wall, and an increase in the size of the mucous
glands associated with the respiratory tract [4].

Crystal granules called Charcot-Leyden crystals
are formed in eosinophils. In the sputum, spiral-shaped
mucus plugs (Kurschmann's spirals) are visible [5].

Various biochemical mediators and autonomic
phenomena lead to symptomatic pathological changes
during asthma attacks, i.e. swelling of the mucous
membrane, hypersecretion of mucous glands and con-
traction of bronchial smooth muscles [6].

The discovery of a- and f-adrenergic receptors, as
well as the observation that cyclic AMP is an intracel-
lular effector in cells stimulated by various hormones,
led to a better understanding of the mechanism of action
of asthma drugs. In addition to the history, physical
findings, and physiologic status, the emergency workup
should include a previous history of asthma [7].

Various biochemical mediators and autonomic
phenomena lead to symptomatic pathological changes
during asthma attacks, i.e. swelling of the mucous
membrane, hypersecretion of mucous glands and con-
traction of bronchial smooth muscles [6].

The discovery of a- and -adrenergic receptors, as
well as the observation that cyclic AMP is an intracel-
lular effector in cells stimulated by various hormones,
led to a better understanding of the mechanism of action
of asthma drugs. In addition to the history, physical
findings, and physiologic status, the emergency workup
should include a previous history of asthma [7].

Initial emergency therapy in patients with a history
suggestive of response to simple measures includes
subcutaneous epinephrine, 0.2-0.5 mg, or terbutaline
sulfate, 0.25 mg. In addition, the patient may benefit
from inhalation of an aerosol bronchodilator.

Patients who do not respond to initial treatment
within three to four hours or who worsen should be hos-
pitalized. Hospitalized patients with asthma should be
under constant supervision and monitoring [8]. Emer-
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gency treatment should be continued vigorously. Corti-
costeroid therapy should be started after hospitaliza-
tion. Outpatient management involves educating the
patient about the nature of asthma and the fact that mul-
tiple medications and frequent changes in therapy may
be required to control symptoms [9].

The main drugs used in BA therapy. Clinical ef-
fectiveness largely depends on adherence to treatment.

In general, drugs used to treat asthma are divided into
groups: drugs with broncholytic potential that achieve
symptomatic improvement by relaxing airway smooth
muscle (B2AA, anticholinergic drugs and methylxan-
thines) and, on the other hand, pro-inflammatory con-
trol agents [10].
The table shows the main characteristics of drugs
used in AD therapy (Table 1) [11].
Table-1

The main drugs for the treatment of bronchial asthma

Pharmaco-
logical
group

Names

Mechanism of action

Side effects

Broncholytic potential

(2 - adrener-
gic agonists

Drugs of the first
line.
Albuterol, ter-
butaline, pir-
buterol, and
levalbuterol
(short-acting)
Formoterol, ar-
formoterol,
idacaterol and
salmeterol (long-
acting)

They activate adenyl cyclase
through the B2AA receptor
and relax smooth muscles, in-
crease mucociliary clearance
and reduce vascular permea-
bility.

Infrequently when administered by in-
halation. Mainly: tachycardia, hyper-
glycemia, hypokalemia and small
tremor

Anticholin-
ergic drugs

Drugs of the sec-
ond line
Ipatropium bro-
mide, tiotropium
bromide.
Atropine (proto-

type drug)

They block the narrowing of
the smooth muscles of the res-
piratory tract and the secretion
of mucus to the muscarinic re-
ceptors (M2, M3) of the lungs.

Atropine: Produces thick discharge,
blurred vision, and cardiac stimulation
(all of which limit its use).
Ipatropium bromide: antagonizes both
receptors (M3/M2), causing bronchodi-
lation/bronchoconstriction. Effects as-
sociated with bronchitis, exacerbation
of COPD and headaches

Methylxan-
thines

A third or fourth
line drug
Theophylline

The ability to relax the smooth
muscles of the bronchi and
pulmonary vessels. Its action
is associated with non-selec-
tive inhibition of phos-
phodiesterase.

According to international reference
books, its use among children has de-
creased. Short-term and long-term ef-

fects related to nausea, vomiting, ar-
rhythmias and gastrointestinal bleeding

Control of inflammation

Corticoster-
oids

beclomethasone
dipropionate
budesonide
fluticasone propi-
onate
ciclesonide
mometasone

Inhaled agents (sometimes ad-
ministered systemically) that
suppress the inflammatory re-
sponse by preventing the re-
lease of phospholipase A2 and
inflammatory cytokines

High and/or cumulative doses may re-
sult in hypothalamic—pituitary—adrenal
suppression, osteoporosis, cataracts,
skin atrophy, weight gain, diabetes, hy-
pertension, psychological disturbances,
and immunosuppression.

Antileukotri-
enes

Zileuton (a)
Zafirlukast, mon-
telukast,
pobilukast and
pranlukast (b)

Two mechanisms of action: (a)
inhibition of the enzyme 5-
lipoxygenase and (b) antago-
nistic effect of the cysteinyl
leukotriene-1 receptor
(CysLT1)

They can cause headache, rash, insom-
nia, dizziness, tremors, nausea, vomit-
ing, abdominal pain, heartburn, diar-
rhea, anorexia, constipation, elevated
liver enzymes, leukopenia, thrombocy-
topenia, fever, edema, alopecia, and
menstrual irregularities.

Chromones

Cromolyn (So-
dium cromogly-
cate)
Nedocromil

They phosphorylate a myosin-
like protein in the cell mem-
brane, which is responsible for
releasing mediators from mast
cells and preventing the re-
lease of histamine

It turns out that they have a high safety
profile, so they can be used in infants
and children under two years of age.
They generally cause throat irritation

and coughing when inhaled. When
taken orally, they can cause headache
and diarrhea.
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Asthma medications consist of two types of med-
ications; Long-term controllers are used continuously
for long-term treatment (controllers), and relievers are
used in the short-term to treat asthma symptoms (lytics)
[12].

Controllers are defined as "regularly used agents
aimed at achieving good control" and relievers are de-
fined as "rescue agents aimed at treating asthma exac-
erbations".

They are administered orally, inhaled, injected
(drip, subcutaneous or intramuscular) or applied to the
skin. Inhalation agents can get direct access to inflam-
matory areas, with increased local concentration;

The Global Initiative for Asthma (GINA), how-
ever, has a classification system based on the degree of
clinical control achieved, ranging from "controlled" to
"partially controlled" and "uncontrolled" [13].

The GINA Global Strategy defines clinically con-
trolled asthma as follows: absence of daytime symp-
toms at all or no more than twice a week; lack of re-
strictions in daily activities, including physical exer-
cises; no symptoms at night or no awakening due to
asthma; lack of need for fast-acting bronchodilators for
symptomatic treatment (“'sedating™) or no more than
twice a week; normal or almost normal pulmonary
function; absence of exacerbations [14].

Antiallergic agents include blocking mediators,
histamine H1 antagonists, thromboxane A2 inhibitors,
and Th2 cytokine inhibitors [15].

Anti-IgE antibodies are indicated for patients with
a positive result for a long-term inhaled allergen with a
level of total IgE in the blood serum in the range of 30-
1500 1U/ml [16].

Oral corticosteroids are administered intermit-
tently for a short period. Maintain the minimum
maintenance dose unless the patient can be controlled
with increased treatment with other agents and short-
term intermittent administration [17].

Treatment of mild exacerbations is indicated. With
other exacerbations.

In patients receiving budesonide/formoterol as a
control agent, if the agent is used as rescue, the drug
should not be used more than the maximum number of
applications per time and per day [18]. The maximum
number of applications is usually up to 8 inhala-
tions/day; however, up to 12 inhalations/day can be
used temporarily (for 3 days: budesonide 1920 mg/day;
formoterol 54 mg/day) [19].

If more than 8 budesonide/formoterol inhalations
per day are required, a doctor should be consulted. Ti-
otropium soft mist inhaler [20]. Anti-IgE and oral cor-
ticosteroid are considered when asthma control cannot
be achieved with inhaled corticosteroid plus LABA and
LTRA etc [21].

Conclusion.

The modern approach to the treatment of bronchial
asthma is based on a comprehensive strategy that in-
cludes individualized therapy using inhaled drugs and
other medications to control symptoms. Regular moni-
toring of patients' condition and adaptation of treatment
plans allows maintaining a stable level of health. Edu-
cating patients to self-manage their disease also plays a

key role in achieving long-term successful asthma con-
trol and improving quality of life. Inhaled beta2-ago-
nists are the most effective drugs for relieving acute
bronchospasm and preventing exercise-induced bron-
chospasm (EIB). Glucocorticoids reduce asthma symp-
toms by suppressing inflammatory processes. Their
anti-inflammatory effects include: reducing the produc-
tion and release of inflammatory mediators (such as
leukotrienes, histamine, prostaglandins); decrease in
the number of inflammatory cells (for example, eosin-
ophils, leukocytes) in the respiratory tract and their ac-
tivity; reducing edema of the mucous membrane of the
respiratory tract by reducing the permeability of blood
vessels.

The combination of inhaled corticosteroids (ICS)
and long-acting beta2-agonists (SABA) has a number
of advantages, including reducing the number of inha-
lations, improving compliance and preventing the use
of SABA alone.
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Abstract.

Coronary atherosclerosis is a potentially chronic circulatory disease that threatens human health. The un-
derlying biological cause of cardiovascular disease is coronary atherosclerosis, and acute cardiovascular events
can develop as a result of thrombosis, platelet aggregation, and unstable atherosclerotic plaque rupture. Coronary
atherosclerosis progresses, three specific changes appear: fatty spots and streaks, atherosclerosis and atheroscle-
rosis of thin-walled fibers, and then complex changes in the arteries. The progression and severity of cardiovas-
cular disease correlates with different levels of calcium accumulation in the coronary artery. Therapy and diag-
nosis of coronary atherosclerosis contribute to the initial assessment of the size and degree of calcification. [1]

Anomauis.

Koponapnuii amepockiepos € nomenyiiino XpOHiYHUM 3aX80PIOBAHHAM KPOBOOOI2Y, sIKe 3A2POACYE 300P08 10
a0ouHu. bBionociunolo npuuunoo, wo 1edxicums 8 0CHO8I cepyeso-CyOUHHUX 3aX80PI06AHD, € KOPOHAPHUL amepo-
CKIepo3, a 20cmpi cepyeso-CcyOUuHHIi nooii MOI*CYMb PO3GUHYMUCS BHACTIOOK MpoMOO3Y, acpezayii mpomooyumie
i HecmabinbHO20 po3pusy amepockiepomuunoi onsuku. Koponapuuii amepockiepos npocpecye, 3 'sa6isiomoves
mpu cneyu@iuni 3MIHU . HCUPOBE NAAMU | CMY2U, AMEPOCKIEPO3 i aMePOCKIEPO3 MOHKOCMIHHUX GONOKOH, A NOMIM
KOMNJIeKCHI 3MiHu 8 apmepiax. Ilpoepecysanus ma majcKicms cepyego-cyOUHHUX 3aX60PI08Alb KOPEaoioms 3
DIBHUMU DIGHAMU HAKONUYEHHS Kalbyilo 8 Koporapuiu apmepii. Tepanisi ma diaeHocmuxa KOPOHAPHO20 amepo-
CKILepO3y CRpUsIIONb ROYAMKOGIl OYiHyi posmipy ma cmynens karvyugixayii. [1]

Keywords: atherosclerosis, coronary vessels, arteries, coronary angiography, diseases of the cardiovascular
system.

Knrouoei cnosa: amepockiepos, Kopouapui cyOunu, apmepii, KOpoHapoepais, 3ax60pI08aHHs cepyeso-cy-
OUHHOI cucmemu.

Coronary atherosclerosis is a life-threatening
chronic disease of the cardiovascular system. Coronary
atherosclerosis is one of the main causes of mortality in
the elderly. Localized deposition of fat in the arteries,
together with the development of smooth muscle cells
and fibrous matrix, is the main problem of atheroscle-
rosis. Over time, this contributes to the formation of
atherosclerotic plaques. [1,2]

The biological root of cardiovascular disease is
atherosclerosis, and thrombosis, platelet aggregation,
and unstable atherosclerotic plaque rupture will lead to

artery stenosis or occlusion, resulting in acute cardio-
vascular disease. Since inflammation plays a major role
in all stages of the progression of coronary atheroscle-
rosis, it is usually considered a chronic inflammatory
disease. Inflammation is a common cause of physiolog-
ical and pathological changes that occur during the on-
set and progression of coronary atherosclerosis. Many
years of research have shown that coronary atheroscle-
rosis has a complex etiology, the main features of
which are the accumulation of lipids and chronic in-
flammation of the artery wall.[3]
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As a rule, atherosclerosis of the coronary arteries
is associated with changes in lipid metabolism and hy-
percholesterolemia. Elevated levels of low-density lip-
oprotein (LDL) are known risk factors for cardiovascu-
lar disease. However, the pathophysiology of the dis-
ease appears to be more complex than changes in lipid
metabolism, involving numerous variables, with in-
flammation being the most significant. Local endothe-
lial dysfunction, which can be caused by instability of
blood flow near the bend or bifurcation of the artery, is
a pathological cause of the development of atheroscle-
rosis. The activation of vascular endothelial cells in re-
sponse to mechanical stress leads to the recruitment of
circulating immune cells.

Atherosclerotic plaque develops through the at-
tachment of circulating monocytes to the affected area
of the arterial wall and penetration into it, differentiat-
ing into macrophages, aggressively engulfing lipids by
phagocytosis, and producing a significant number of
foam cells.[4,5]

Fatty spots and streaks, atherosclerosis, thin-
walled atherosclerosis, and eventually atherosclerotic
plaques in the arteries are three types of specific
changes that develop sequentially as atherosclerosis
progresses. According to the course of the disease, they
are divided into six groups. Early phases of type | and
Il can be identified by lipid stains. Yellow spots and
several clusters of foamy cells can be seen in the intima
of the artery. In the intima there are drops of lipids and
smooth muscle cells into which T-lymphocytes have
penetrated. Plaques, or type 111, are characterized by a
larger number of extracellular lipid droplets that form
lipid nuclei between the smooth muscle cell layers in
the intima and mesomembrane without forming a lipid
pool. Stage of atherosclerotic plaque formation of type
IV. Since the lipids are more concentrated, the lipid
pool has already formed. The wall of the artery is
curved, the structure of the intima is obliterated. The
development of thin-walled fibrous atheroma is a dis-
tinguishing feature of type V. It is the lesion of athero-
sclerosis that is the most recognizable. Stenosis of the
lumen develops when a white plaque enters the lumen
of the artery. A proliferative fibrous sheath surrounds
the lipid pool, and the intima of the plaque surface is
eroded. Type VI is called a complicated atherosclerotic
lesion, which is a serious lesion. It is distinguished by
bleeding, necrosis, ulceration, calcification, and throm-
bosis of the fibrous plaque wall.[6]

Calcification is the main cause of coronary ather-
osclerosis and a good marker for predicting future heart
problems. Heart disease progresses and spreads at dif-
ferent rates, depending on how much calcium builds up
in the body. Coronary atherosclerosis is treatable and
has a favorable prognosis when the amount and degree
of calcification are determined early. [6,7,8]

Invasive coronary angiography (ICA) with high
spatio-temporal resolution is the gold standard for in-
vestigating the lumen of coronary arteries. Over the
past three decades, coronary computed tomography
(CT) has evolved into an effective and inexpensive im-
aging tool for the evaluation of coronary heart disease
(CHD). Because plain CTC images have a strong neg-

ative predictive value, they can effectively rule out sig-
nificant CAD, minimizing the need for additional im-
aging tests. [8]

Computed tomographic coronary angiography is
widely used to identify patients with suggestive coro-
nary heart disease who have a low to moderate pretest
probability of coronary heart disease and patients with
a low to moderate pretest probability of coronary heart
disease who have newly diagnosed heart failure and no
known ischemic heart disease. Heart disease, as well as
in the assessment of heart health before surgery in pa-
tients at low or moderate risk of coronary heart disease.
[9]

Coronary angiography is the anatomical reference
standard for imaging the coronary arteries. By provid-
ing direct visualization of the degree of luminal narrow-
ing with excellent spatial and temporal resolution, it is
the imaging modality of choice for symptomatic, high-
risk patients. Compared with intravascular ultrasound
or optical coherence tomography, coronary angi-
ography has low sensitivity. While large calcified
plaques are well visualized, sensitivity to smaller le-
sions is limited due to their low spatial resolution
(around 1 mm). Although angiography is optimal for
delineating the contrast-filled coronary lumen, [10] it
cannot provide information about structures below the
endothelium. The atherosclerotic burden, especially in
the early stages of the disease, when positive remodel-
ing of the coronary arteries can provide an apparently
normal lumen size despite the presence of mural
plaques, is underestimated. In addition, the degree of
anatomical stenosis is only moderately correlated with
the hemodynamic functional value. Because most acute
coronary syndromes do not result from occlusion at the
site of severe stenosis, but instead result from the rup-
ture of small plaques associated with only mild to mod-
erate stenosis, angiography is limited in predicting car-
diovascular events.[11]

Risk factors for developing atherosclerosis in-
clude smoking, older age, diabetes, high cholesterol,
and hypertension. As mentioned earlier, these are fun-
damental elements, and a person with these risk factors
will undoubtedly be more likely to develop coronary
heart disease.

These risks serve as a basis for determining which
patients should undergo CTC when determining
whether they are at high or low risk. [12]
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PNEUMONIA IN CHILDREN, ASPECTS OF PREVENTION, DIAGNOSIS AND TREATMENT.
(LITERATURE REVIEW)

Abstract.

In recent years, the number of cases of pneumonia among children, as well as deaths from it, has decreased
significantly, thanks to vaccination against Haemophilus influenzae type B and Streptococcus pneumoniae. How-
ever, it is still important to control other diseases that can cause pneumonia, especially viral diseases. Low- and
middle-income countries need better access to vaccination and effective methods of prevention and treatment, as
well as new strategies to control pneumonia after vaccination programs are implemented

Optimal antimicrobial treatment depends on etiology, age, local vaccination policy, and resistance patterns.
Resistance to antibiotics increases with age, which can affect microorganisms. Judicious prescribing of antibiotics
is important. Studies of the epidemiology, causes and treatment of pneumonia in children confirm the need for an
optimal approach. Treatment depends on the cause, age and level of resistance. Although there are some indica-
tions of a viral or bacterial etiology, there is no definite strategy.

Keywords: pneumonia, vaccination, treatment, prevention, resistance, antibiotics.

Pneumonia has been the leading cause of death in
children under the age of 5 for decades. Despite signif-
icant declines in overall child mortality and pneumonia,
this disease remains the leading single cause of death
among children outside the neonatal period, accounting
for about 900,000 of the estimated 6.3 million child
deaths in 2013 [1]. Significant progress has been made
in understanding the risk factors and etiology of pneu-
monia, in the development of standardized case defini-
tions, and in prevention through improved treatments
and vaccines. Such advances have led to changes in the
epidemiology, etiology, and mortality of childhood
pneumonia. However, in many areas, access to these
interventions remains suboptimal, with large inequali-
ties between and within countries and regions. In this
article, we review incidence statistics and the impact of
recent advances in the prevention and treatment of
pneumonia on the epidemiology, etiology, radiologic
manifestations, and outcomes in children.

Recent data show that the incidence of pneumonia
among children has decreased by 25% from 0.29 epi-
sodes per year in low- and middle-income countries in
2000 to 0.22 episodes per year in 2010[2]. In addition,
mortality from this disease decreased from 1.8 million
in 2000 to 900,000 in 2013 [1].

These data do not reflect the full impact of the in-
creasing use of pneumococcal conjugate vaccine in
low- and middle-income countries, because pneumonia
incidence and deaths are likely to decrease further as a
result of this widespread intervention [3]. The inci-
dence in children in high-income countries is estimated

at 0.015 episodes per year compared to 0.22 episodes
per year in low- and middle-income countries [2].

On average, 1 in 66 children in high-income coun-
tries gets pneumonia each year, compared to 1 in 5 chil-
dren in low- and middle-income countries. Even in
low- and middle-income countries, there are regional
inequalities and problems with access to health ser-
vices: up to 81% of deaths from severe pneumonia oc-
cur outside the hospital [ 4].

Childhood pneumonia is a clinically difficult dis-
ease and is the result of a complex interaction of risk
factors of the host organism and the environment [ 5].
Because of the effectiveness of pneumococcal conju-
gate vaccination and Haemophilus influenzae type B
conjugate vaccine in preventing radiological and clini-
cal pneumonia, incomplete or inadequate vaccination
should be considered a major preventable risk factor for
childhood pneumonia. Other risk factors include low
birth weight, which is associated with a 3.2-fold in-
crease in the odds of severe pneumonia in low- and
middle-income countries and a 1.8-fold increase in
high-income countries [6].

Thus, the absence of exclusive breastfeeding dur-
ing the first 4 months of life increases the probability of
severe pneumonia by 2.7 times in low- and middle-in-
come countries and by 1.3 times in high-income coun-
tries. Malnutrition factors are important markers of
pneumonia risk only in low- and middle-income coun-
tries, with highly significant odds ratios for under-
weight-for-age (4.5), stunting (2.6), and wasting (2.8).
Household crowding has the same risk, with an odds
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ratio of 1.9 to 2.3, in both low- and middle-income and
high-income countries. Indoor air pollution from the
use of solid fuel or biofuel increases the probability of
pneumonia by 1.6 times; lack of measles vaccination by
the end of the first year of life increases the chance of
pneumonia by 1.8 times. The prevalence of these criti-
cal risk factors in low- and middle-income countries is
estimated to have decreased by 25% between 2000 and
2010, contributing to a reduction in the incidence of
pneumonia and mortality in low- and middle-income
countries, even in countries where vaccines were not
available [6].

Childhood pneumonia can also lead to significant
complications and chronic diseases. Pneumonia in
early life, severe or recurrent pneumonia can impair the
long-term health of the pulmonary system due to de-
creased lung function [7]. Increasing evidence suggests
that chronic obstructive pulmonary disease may be as-
sociated with early childhood pneumonia [8].

Chest radiographic changes are considered the
gold standard for the diagnosis of pneumonia [9], as
clinical findings can be subjective and clinical defini-
tions of pneumonia can be nonspecific. In 2005, to help
determine the results of pneumococcal vaccine studies,
the World Health Organization (WHO) proposed a
standardized description of chest radiographs, identify-
ing a group of children who had pneumococcal pneu-
monia [9]. The term "terminal consolidation" has been
described as a dense or fluffy opacification that occu-
pies part, a lobe, or the entire lung. "Other infiltrate"
included linear and patchy density, peribronchial thick-
ening, minor patchy infiltrates not large enough to con-
stitute primary terminal consolidation, and small areas
of atelectasis that are difficult to distinguish from con-
solidation in children. “Primary terminal pneumonia”
included either terminal consolidation or pleural effu-
sion associated with pulmonary parenchymal infiltrate
(including “other” infiltrate).

Also, the use of blood inflammation biomarkers to
differentiate bacterial pneumonia from viral pneumonia
was taken into account. Procalcitonin (PCT) and C-re-
active protein (CRP) have shown some value in identi-
fying bacterial infections, but an appropriate clinical
cutoff for their use has not yet been established [10].

Amplification of nucleic acids. Polymerase chain
reaction (PCR) testing can provide rapid diagnosis, and
oropharyngeal/nasopharyngeal swabs are primarily
used for PCR-based detection in children. Due to the
commercial availability, sensitivity, and specificity of
PCR testing, it has replaced culture as the diagnostic
tool widely used to confirm the diagnosis [11]. How-
ever, the diagnosis of mycoplasma infections by PCR
should be based on the clinical condition, since
M.pneumoniae can colonize the respiratory tract for
several weeks after infection, even during appropriate
antimicrobial treatment.

Serological studies. Specific IgM antibodies to M.
pneumoniae may not be detected during the first 7 days
after the onset of symptoms and may persist in the se-
rum for several months after infection [12]. Therefore,
a single test for a positive or negative antibody titer in
an acute phase serum sample is not always an accurate
diagnosis of an acute M. pneumoniae infection.

Pneumococcal conjugate vaccination and Hae-
mophilus influenzae type B conjugate vaccine have
been effective tools in reducing pneumonia incidence,
severity, and mortality [13]. However, equitable cover-
age and access to vaccines remain suboptimal. By the
end of 2015, Haemophilus influenzae type B conjugate
vaccination had been introduced in 73 countries, with
global coverage estimated at 68%. However, disparities
between regions are still evident, with coverage esti-
mated at 90% in the Americas region, while coverage
is only 25% in the Western Pacific. By 2015, pneumo-
coccal conjugate vaccination was implemented in 54
countries, with a global coverage of 35% with three
doses of pneumococcal conjugate vaccination for in-
fants [14]. To address this challenge, WHO launched
the Global Vaccine Access Plan initiative to make life-
saving vaccines more equitable. In addition to ensuring
vaccine funding guarantees, program goals include
building political will in low- and middle-income coun-
tries to make immunization a priority, social marketing
to individuals and communities, strengthening health
systems, and promoting relevant local research and de-
velopment innovation [15].

Improved access to medical care, a balanced diet
and improved living conditions can further reduce the
complications of childhood pneumonia. The WHO In-
tegrated Global Action Plan on Pneumonia highlights
many opportunities for protection, prevention and treat-
ment for children [16]. Breastfeeding rates can be im-
proved through programs that combine education and
counseling activities at home, in communities and
health facilities, and by promoting the development of
baby-friendly hospitals [17]. Improved home ventila-
tion and reduction of exposure to cigarette smoke are
important interventions to reduce the incidence and se-
verity of pneumonia [18]. Prevention of pediatric HIV
is possible through interventions to prevent transmis-
sion of infection from mother to child [19]. Early HIV
testing of infants and early initiation of antiretroviral
therapy and prophylaxis with cotrimoxazole can signif-
icantly reduce the incidence of community-acquired
pneumonia among HIV-infected children [20]. Com-
munity-based interventions reduce mortality from
pneumonia and have an indirect effect on improving
help-seeking behavior [21]. If these cost-effective in-
terventions were scaled up, an estimated 67% of pneu-
monia deaths in low- and middle-income countries
could be prevented by 2025 [21].

First-line antibiotic: macrolides. Macrolides in-
hibit protein synthesis by binding to bacterial ribo-
somes. Macrolides have both a direct antimicrobial ef-
fect and an anti-inflammatory effect on the production
of cytokines, including interleukin (IL)-8, in the treat-
ment of M. pneumoniae infection [22]. In general, mac-
rolides are the most potent antibiotics against suscepti-
ble M. pneumoniae due to their low minimum inhibi-
tory concentrations [23]. In addition, elimination of the
pathogen after treatment with macrolides is higher than
when treated with other antibiotics [24].

The recommended duration and dose of macrolide
treatment for M. pneumoniae infection is 14 days for
erythromycin (25-50 mg/kg/day, 4-6 doses/day, oral),
10 days for clarithromycin (10-15 mg/kg/day)/day, 2—
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3 doses/day, oral) and 3 days for azithromycin (10
mg/kg/day, once daily, oral) [25]. The most common
adverse reaction after macrolide treatment is gastroin-
testinal upset, with azithromycin having the lowest in-
cidence of adverse effects and the longest half-life [24].

Antibiotics of the second line: tetracyclines. Tet-
racyclines reversibly inhibit bacterial protein synthesis
by binding to the ribosomal complex [26]. Tetracy-
clines are contraindicated in children under 8 years of
age because they can cause permanent tooth discolora-
tion [27]. Tetracyclines can also cause enamel hypo-
plasia and reversible inhibition of bone growth.
Doxycycline, a type of tetracycline antibiotic, does not
cause persistent tooth staining at recommended doses
and duration of treatment [28]. The recommended dose
of doxycycline is 4 mg/kg/day twice daily. For reasons
of safety and effectiveness, doctors recommend using
doxycycline as the first alternative antibiotic for mac-
rolide-resistant pneumonia [29] However, before pre-
scribing doxycycline, a detailed evaluation for the pos-
sibility of infection with other pathogens or mixed in-
fections is necessary. Common bacteria that co-infect
M. pneumoniae include Streptococcus pneumoniae,
Staphylococcus aureus, and Haemophilus influenzae,
while common coinfecting viruses include human bo-
cavirus, human rhinovirus, influenza, and respiratory
syncytial virus [30].

Fluoroquinolones. Fluoroguinolones inhibit DNA
replication, so their use in children under 18 years of
age is relatively contraindicated. Cartilage damage has
been noted in young animals after treatment with fluo-
roquinolones, and the risk of tendon rupture has also
been shown to increase in humans receiving concomi-
tant corticosteroids [11].

Conclusion. Childhood pneumonia is still the
leading cause of morbidity and mortality among chil-
dren under 5 years of age worldwide. Currently, respir-
atory viruses are recognized as the main causative
agents, namely M. Pneumoniae.

Therefore, after analyzing the literature, doctors
recommend: when M.pneumoniae infection is diag-
nosed or strongly suspected, azithromycin (10
mg/kg/day for at least 3 days) should be prescribed as
first-line treatment, although it has recently been shown
that the prevalence of macrolide-resistant there were no
strains. Physicians recommend this course of action be-
cause macrolides have been shown to improve bacterial
eradication and immunomodulatory effects, and some
patients may benefit from macrolide treatment even in
the presence of a macrolide-resistant strain. An alterna-
tive to azithromycin is clarithromycin or erythromycin.
If fever persists, clinical signs do not improve, and/or
radiologic imaging progresses after 72 hours of initia-
tion of macrolide therapy, macrolide resistance should
be considered and a second-line antibiotic for M. Pneu-
moniae may be prescribed, after other possible causes
of pneumonia or infection have been ruled out.
Doxycycline is the preferred first choice for the treat-
ment of macrolide-resistant drug at a recommended
dose of 2 mg/kg/dose twice daily for 10 days.

And significant progress has been made in reduc-
ing mortality from childhood pneumonia. This was
achieved thanks to: improvements in socioeconomic

status and vaccination, primarily with conjugate vac-
cines (against Haemophilus influenzae and pneumo-
coccus), which led to a significant reduction in the in-
cidence and severity of childhood pneumonia. More ef-
fective HIV prevention and treatment strategies have
reduced mortality from HIV-associated pneumonia.
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IRON-DEFICIENCY ANEMIA OF PREGNANCY: CURRENT VIEWS ON ETIOPATHOGENESIS
AND PERINATAL CONSEQUENCES

Anomauis.

Anemis € HaunoOwUpeHiumUM 2eMamono2ivHuM po3nadom nio yac éazimuocmi. Dakmopamu pusuxy 3anizode-
@iyumnoi anemii € deiyum 3aniza nio yac eazimuocmi, diabem, KypinHs mamepi, eecamepiancmeo. [Heghiyum
3a7i3a 8 nepuiomy mpumecmpi Mae 6inbus He2amueHULl 8NIUE HA PO3BUMOK NI00d, HIdC AHEMIs, WO PO3BUBAEMbC
Ha ni3HIx mepminax eazimuocmi. Y pasi oegiyumy 3aniza 3 anemieto abo b6e3 nei nio uac ea2immocmi nepopaibHa
mepanis 3ani30M NOGUHHA OYMU NPUBHAYEHA K JIKY8AHHA NePULOi TiHii.

Abstract.

Anemia is the most common hematological disorder during pregnancy. Risk factors for iron deficiency ane-
mia include iron deficiency during pregnancy, diabetes, maternal smoking, and vegetarianism.lron deficiency in
the first trimester has a more negative impact on fetal development than anemia that develops in late pregnancy.
In cases of iron deficiency with or without anemia during pregnancy, oral iron therapy should be prescribed as

first-line treatment.

Knrouosi cnosa: 3anizooepiyumna anemis, eazimuicmos, paxmopu pusuxy, peppumun, 2emonooin,
Keywords: iron deficiency anemia, pregnancy, risk factors, ferritin, hemoglobin.

Beryn. AHemist € HalMONIMPEHIINM reMaToJIOoT -
YHHUM PO3JIJI0M i yac BaritHOCTi. Yacrora 3/]A y Ba-
TITHHX, 32 JAHUMH Pi3HUX aBTOPIB, KOJUBAETHCS Bif 15
1o 80% [20], y moponine — Bix 20 go 40% [3, 22]. Ba-
TiTHI XKIHKM 3 aHEMI€l0 MalOTh OUTBIINK PU3HK 3aXBO-
proBaHocCTi i cMepTHOCTI [3, 4].

Mera pocaimkennsi: BucBiTiuTi cydacHi mor-
TSIV Ha €Ti0JI0Ti10 3ai301eiluTHI aHeMmii Imij] yac Ba-
TiTHOCTI Ta i1 meprHaTaIbHI HACTiAKH.

Marepianu ta meroam: JInsg mocimimKeHHS aa-
HOTO IMHUTaHHS BHKOPHUCTOBYBAJIM METOJ CHCTEMHOTO
anamizy. [IpoBommnu ormsn cydacHHX MyOmikamii i3
Takux Jkepen, sk PubMed, ScienceDirect, BMJ Ta
MSD.

PesyabTaT nociaigskeHHs: Ta iX 00roBopeHHs.
AHewmis iy yac BariTHOCTI Bu3HadaeTbess BOO3 sk pi-
BeHb remoruiodiny (Hb) menme 11 v/ (110 r/m) i no-
JUISETBCSL HA TPHU CTYIEHI 3a CTYNEHEM TSDKKOCTI:
nerka anemis (pisers Hb 9-10,9 r/mr (90 r/m — 109
/1)), momipHa anemist (Hb pisens 7-8,9 r/mn (70 r/m —

89 /1)) i Baxkka anemist (piserar Hb 7—4,5 /i (70 r/n
—45 1/n)) [25, 26].

binporicts pekoMeHanii peKOMEeHAYIOTh ITPOBO-
JUTH CKPUHIHT Ha aHEMIO IIiJ{ Yac BariTHOCTI B Iep-
momy TpumecTpi (abo mij Jac 3amucy), noTiM Ha 24—
28 TiokHI Ta Ha 36 THXKHI BariTHOCTI [27].

Jedimur 3amiza MOXXHa AiarHOCTYBaTH 3a JIOIO-
MOTOI0 BHMIPIOBaHHS piBHSA (EPUTHHY B CHPOBATII
KpoBi (moporose 3HaueHHs < 30 Mxr/m). J{ominbHICTH
PYTHHHOTO CKPHHIHTY CHPOBAaTKOBOTO (QEPUTHHY y Ta-
IIEHTIB 3 TECTAL[IHOI0 aHEMICIO II[€ HE JOBEICHO SK
€KOHOMIYHO e(eKTHBHY CTparterito niarHoctuku 31A
[18].

VY BariTHUX MAIIEHTOK 3 aHEMIEI0 CIif 3i0partu
aHaMHe3 [0JI0 MEHOPATIi JI0 BariTHOCTI, TeMOMIO0iHY
JIO BariTHOCTi, YaCTUX IIOJIOTiB, BUIIJICHHS TIIMCTIB 1
[UTYHKOBO-KHUIITKOBOT KpOBOBTpaTH. OCKIIBKH €TiON0-
risg 3JIA mig yac BariTHOCTI 4acTo BimoOpaxkae HEeBin-
TOBIAHICTH MiX ITOTIMTOM 1 IPOIO3UITIEIO 3aJTi3a, HE pe-
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KOMEHZIyIOTh aHaNi3 Kaly Ha NMPHUXOBaHy KpPOB, TJIHC-
TOBI iHBa3ii, eHnockomito IIIKT abo ckpuHIiHT HA mETi-
aKiro, AKIIO HEMAE CIeNialbHUX MoKa3aHs [14].

Cepen BiTOMUX IPUYWH aHEMI{ ITiJT Yac BariTHOCTI
€ nedinut 3amiza ta doiieBoi kucnoru. Jlekinbka dak-
TOpPIB PU3UKY, 30KpeMa AediluT 3aji3a miJ yac Barit-
HOCTI, ia0eT, KypiHHSA MaTepi, BeratepiancTBo [28].

Ha i anemii marepi 30ibIyeThest peToruiareH-
TapHUI BaCKyJIOT'CHE3 1 aHTIOTeHE3, SIKI PO3IIHIOIOTh K
aJIanTUBHY BIAMOBIMG C.

Hecnpustnusi mepuHaTambHI HACHTIIKH BKIIFOYA-
IOTh 3aTPUMKY BHYTPIIIHBOYTPOOHOTO PO3BUTKY, He-
noHoreHicts (19%) 1 HM3bKy Bary IpH HapOIKEHHI
(12%), o cynpoBOIKYETHCS 3HAYHIM PH3HKOM CMe-
PTHOCTI, 0cOONHBO B KpaiHax, IO pO3BUBAIOTHCA. Yac-
TOTa TIepeIdacHUX MoJoTiB y MartepiB i3 3JJA y 3,6 pa-
31B MEpEBUIIY€E TAaKy y BariTHUX Oe3 anemil. Ha mymky
Paxmari I11a0y i cmiBaBT., 2020, OCHOBHOO MPUYHUHOIO
nepenyacHux nosoriB € 3/IA B mepuiomy TpumecTpi
[19].

YacToTa BHNAAKIB KECapeBOro PO3THUHY CTaHO-
BUTH 53,3% y MatepiB 3 aHeMi€to mopiBHAHO 3 30,9% y
MaTepiB Oe3 aHeMii. AHeMis MaTepi MiJ Jac MOJIOTIB €
(hakTOpOM PHU3HKY IIEPBUHHOTO KECAPEBOT0 PO3THHY Ta
HECHPUATINBHAX HACTIJIKIB JUIA MaTepi Ta HOBOHApO-
mokenoro [20].

Kinku 3 momipHO®O (piBeHH TeMorinobiny 7-9
r/m1) abo TKKOI aHeMi€ero (piBeHb TeMOrIOOiHY
MeHIIe 7 I/UT) MaloTh MiJBHIICHUH PU3MK 1H(EKIin-
HHX TICIIAN0IIOroBHX 3axBoproBanb [10] Ta HeBpoori-
YHUX OPYIIEHb Y HOBOHAPOKEHOTO [5].

[Tpu goHoIIeHIN BariTHOCTI y MaTepiB 3 aHEMi€I0
Y4aCcTOTa HApOJKEHHS HEMOBIISIT MaJlMX JIO TecTallii-
HOTO BiKy, Oyia B TpW4Yi BHIIOK, HiXK y MarepiB 0e3
anemii (14,5 % npotu 3,6 %, p<0,005). Jdedinur 3amiza
B IICPIIOMY TPUMECTPi Ma€ OiTBII HETaTHBHAN BILTUB 1
Ha PO3BHUTOK IUIOJA, HIXK aHEMisl, 1[0 PO3BUBAETHCS Ha
Mi3HIX TepMiHaX BariTHOCTi. Tak0oX ITOBITOMIISIIOCS
PO MICIISIIONIOTOBI KOTHITUBHI MOPYILIEHHS Ta HOBEi-
HKOBI Tpy/HOII y miTeit Bix matepis i3 3J1A [23].

Hocnimkenns Adera Debella et all., 2023 moka-
3aiu, mo 61,9% BaritHux i3 3/]A Manu HeCIPUATINBI
NepUHATAIbHI HACIHIAKH, Cepel SIKUX HaNIOIIMpeHi-
mMMH OyJIH epeT4acHi MoJIory, BpoDKeH1 aHoMaltii Ta
MEpTBOHAPOKEHHS [2].

[TonBoeHHS pHU3MKIB SIK UL MaTepi, Tak 1 s
IUIOJTy CIIOCTEPIraeThbesl y BUIMAAKY PO3BUTKY Ha Tl
3/1A acouiiioBaHoi i3 BariTHICTIO rineprensii [21]. XKi-
HKH 3 aHEMI€I0 Ta TeCTAIIIHOIO TIIEPTOH3IEI0 MOXKYTh
Maty 011 BasKKy GOpMy IpeeKiIamIIcii Ta BULMH pH-
3WK PO3BUTKY TaKHX YCKIQJHEHb, SIK BIAIIAPYBaHHS
IUTAIIEHTH 301IBITYI09H HIMOBIPHICTh NTepeIIacHUX IO~
JIOTIiB Ta HU3bKOI Baru IpH HapOLKeHHi [2].

AHeMis y TiCISATOIOTOBOMY Tepioli 00yMOBITIOE
MOTIPIICHHS SAKOCTI KUTTA JKiHKH, BKIFOYAIOYH ITi/[BU-
IIEHy BTOMJIIOBAHICTb, 3aMIIKY, CEPIEONTTS Ta CXH-
JBHICTB J10 iHpekuii [17], a Takox i genpecii [9].

Pesyneratu nocmimkennst Adera Debella et al.,
2023 noka3zaiy, 10 OCBITHIN CTaTyC, JOTOJIOTOBE CIIO-
CTEpEXEHHsI Ta piBeHb reMoryIo0iHy OyJin MoB’si3aHi 3
NEepUHATAIBHUMH PE3YJIbTaTaMH Cepejl BariTHHX OKi-
HOK 3 aHeMiero. [1[o06 3amobirtu HecIPUATIMBIM TIEPH-
HaTaJIBHUM HaCJiJgKaM, HEOOXiTHO TOKJIACTH 3yCHIIb,

o0 rapaHTyBaTH, IO BCi BariTHI KiHKH OTPUMYIOTh
JIOTIOJIOTOBHUI HArJIS 1 MAlOTh HANISKHHUNA CTATyC Xap-
gyBaHHs MaTepi [1].

V pasi mgedimury 3amiza 3 aHemieto abo 6e3 Hel mig
Yyac BariTHOCTI MepopaibHa Teparis 3ai30M MOBHHHA
OyTH NpHU3HAYCHA K JIKyBaHHS Mepioi iHii [6].

BucnHoBku. 3anizoxedinuTHa aHeMis € nommpe-
HUM Je(iIUTOM MIKpPOENEeMEHTIB y BariTHUX JKiHOK.
HeCHpI/IHTHI/IBi HepI/IHaTaHLHi HaCJ’IiI[KI/I BKJIFOYAKOTh 3a-
TPUMKY BHYTPIIIHLOYTPOOHOTO PO3BUTKY, HEIOHOLIE-
HICTh 1 HU3BKY Bary IpH HApOKEHHI, IO CYIPOBO-
JUKYETBCS] 3HAUHUM PU3HKOM NEPUHATANIBHOI CMEPTHO-
cTi. Jedinut 3axiza B mepmomMy TpuUMECTpi Mae OiTbIn
HETaTUBHHUH BIUIMB Ha PO3BUTOK IUIONA, HIK aHEMis,
10 PO3BUBAETHCS HA MI3HIX TepMiHaX BariTHOCTI.
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RITUXIMAB: SECOND-LINE TREATMENT OF IMMUNE THROMBOCYTOPENIA

Anomauis.

Imynna mpomboyumoneniuna nypnypa (ITI1) — ye aymoimyHnHe 3ax80p108aHHs, WO XapaKmepu3yEmovcs Hu-
3bKUM 8MICIOM MPOMOOYUMIE, NYPRYPOIO MA 2eMOPAIYHUMU eNni300amMU, CRPUYUHEHUMU AHMUMpPOMOOyumap-
HUMU aymoarnmuminamu. /Jiacno3 3a36uuail 6CMaHOBIOEMbCS WIIAXOM GUKTIOYEHHS 8I00MUX NPUYUH MPOMOOYU-

monemii.

Imynua mpomboyumonenis (ITI1) € piokichum aymoiMyHHUM 3AX80PIOBAHHAM I3 3AX60PHOBAHICIIIO OIUZLKO
3/100 000 sroouno-poxis, 3 nikom ceped wonogixie cmapue 75 poxig (9/100 000 moouno-poxis) [4].

Abstract.

Immune thrombocytopenic purpura (ITP) is an autoimmune disease characterized by low platelet count,
purpura, and hemorrhagic episodes caused by antiplatelet autoantibodies. The diagnosis is usually established by

excluding known causes of thrombocytopenia.

Immune thrombocytopenia (ITP) is a rare autoimmune disease with an incidence of about 3/100,000 person-
years, with a peak in men older than 75 years (9/100,000 person-years)

Kniouosi cnosa: 3anizooediyumna anemis, eacimuicmo, pepumut, 2emo2nooin.
Keywords: iron deficiency anemia, pregnancy, ferritin, hemoglobin.

Berynm: AmepukaHChKe reMaTOJIOTi4HE TOBApHC-
TBO BH3HA4ya€ IMyHHY TPOMOOLMTOINEHIYHY IypIypy
(ITTI) sk i30/bOBaHY TPOMOOIMTOIEHIIO (KLIBKICTH
TpombormTiB <100 000/MiKiT) 3 HOPMATFHUMH JIEHKO-
IIUTaMHU Ta HOPMAJILHIM T'e€MOTII001HOM Ha TJIi TeHepa-
mizoBaHoi mypmypoBoi Bucunku. ITII panimie Oyna Bi-
JloMa K 1IiomaTHdHa TPOMOOIUTOIIEHIYHA IMypITypa
abo iMyHHa TpombormroneHiyHa myprypa. ITII 6e3
BTOPHHHOI NPHYUHHA YM OCHOBHOTO PO3NAAy BiIOMUIA
six nepBunHui ITII [1, 2].

OCHOBHI /1IarHOCTHYHI POOJIEMH y AOPOCIUX i3
migo3poro Ha ITII monsraroTh y MBOX acmeKTax: Biapi-
3autH [TII Bij iHNIMX TPUYUH TPOMOOLMUTOICHIT, SIKi
9acTO MAKOTh MOJIOHI MPOSIBHU, AJIe YaCTO MOTPEOYIOTH
30BCIM IHIIUX MAXOIIB 10 JIIKYBaHHS;, BU3HAYCHHS

toro, 4u € ITI] nepBMHHUM YM BTOPUHHUM IO BiJIHO-
LIEHHIO JI0 OCHOBHOTO 3aXBOPIOBaHHS, JIKYBaHHS
SIKOTO TaK0XX MOXe OyTH KOpucHuM [5].

Imynna Tpomborronienis (ITIT) y autuHCTBI Xa-
PaKTepU3y€eThCS 130IbOBAHOI0 TPOMOOITUTOTIEHIETO (Ki-
JIbKicTh TpoMOo1UTiB <100 000/MikpoI 3 HOpMATBHOIO
KUTBKICTIO JIEHKOIUTIB 1 remornio0iny). [Tprawmna ITTI
y OUTBIIIOCTI BUMAJIKIB 3aJTUIIAETHCS HEBIIOMOIO, X04a
BOHA MOke OyTH CIpOBOKOBaHa BipycoMm abo (axto-
POM HaBKOJIMITHBOTO CepeoBHIIa a0 MoKe OyTH BTO-
PHHHOIO IO BiJIHOLIEHHIO /IO OCHOBHOTI'O IMYHOJIOTIY-
Horo aedekry [6-9].

Merta gocaigkenns: 1{i0 MbOro g0CIiKeHHS
€ PO3IJSIHYTH Teparilo IMyHHOI TPOMOOIMTONEHIT Mij
IHIUM KyTOM. TakoX, BaXKIMBUM € PO3TIITHYTH, UM
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Mae Teparisi pUTYKCMMaboM CBOT TiepeBart, 4u BCE XK
BapTO OOMpATH IHIIUH CIIOCIO JIiKyBaHHSI.

Martepianu Tta meronu: [Ipu HammcaHHi maHOi
poboTu mepur 3a Bce 0yiI0 BUKOPUCTAHO METOJ CHUCTE-
MHOTO aHajizy. st OiIbII OOUIMPHOTO POKPUTTS ITH-
TaHHs OyJIO BUKOPHCTAHO JDKEpesa, sIKi pO3MilleHi y
BUIBHOMY JOCTYNI Ha TakMX pecypcax, sik PubMed,
ScienceDirect, Cochrane Library Ta UpToDate.

PesyabTaT nociainskeHHs: Ta iX 00roBopeHHs.
ITII 6e3cymHiBO moTpedye JTiKyBaHHS, TOMY PO3Pi3Hs-
IOTh TEpaIIiio MepIIoi Ta Apyroi JiHii. SKIo BUpieHo
BUKOPUCTOBYBATH (hapMaKOJIOTIYHY TEpaIito I pi3-
KOTO MiJBHIIEHHS KUJIBKOCTI TPOMOOIIHTIB, BapiaHTH
JIKYBaHHS TIEPIIoi JiHIi BKIIOYAIOTh TIIFOKOKOPTHKO-
imu, BHyTpimHBEOBeHHUH iMyHOTTIOOYiH (IVIG) 1 BHY-
TpimaboBeHHNH (IV) imyHHHE rn0OYNiH aHTH-D
(autu-D) [6].

HesBaxarouu Ha Te, 1110 0araTboM JAiTsAM 1 JOpOC-
quMm 3 ITIT moke He 3HAZOOUTHUCS Tepartist, OKpiM Tpa-
JULIAHOTO JIKYBaHHS HepInoi JiHii CrocTepexeHHs,
TJIIOKOKOPTHKOI/IIB, BHYTPITHOBEHHOTO IMyHOTJIO0Y-
niny (IVIG) i antu-D-rnoOyminy, iHIOI Bce X MaTH-
MYTb TIOKa3aHHS 10 JiKyBaHHS APYTOl JiHil.

CruteHeKTOMisI, pUTYKCHMaO abo aroHICT perer-
topiB Tpombomoernny (TPO-RA) € Ttproma ocHOB-
HUMH BapiaHTaMH JiKyBaHHS APYTOI JIiHii; BOHU BiApi-
3HSIOTHCS 3a MexaHi3MoMm nii [11-12].

Putykcumald € XUMEpHHM MOHOKJIOHAJIbHUM aH-
TUTIOM npotu antureny CD20, HasBHOro Ha B-miM-
¢douurax. Bin o6GopoTtHo BHCHaxye B-mimdouurn 3
TpuBasioto pemiciero mpu ITTI. DikcoBaHa TpUBaIiCTh
Teparii Big 4 10 6 THXXHIB pa3oM i3 3arajibHOI 4acTo-
toro BiamoBiai (ORR) 50-60% € Takumu nepeBaramu,
K 1 IPH 3aCTOCYBaHHI purykcumady [13].

Putykcuma® BHKOPHCTOBYBaBCS IS JIIKyBaHHS
imyHHOT TpoMOotuTonieHii (ITII) mpotsarom maiixe 20
POKIB 1 3apa3 BBa)Ka€ThCA IIMCHUM TpenapaToM Apy-
TOTO psily 11032 MPU3HAYCHHSM.

Ipubnusuo Bix 60% mo 70% narientis 3 ITII Bu-
SIBJISIIOTH [MOYATKOBY PEAKINI0 HAa PUTYKCHMA0, aje y
MOJIOBHHU [UX MAI[IEHTIB XBOP00a 3r00M PEIUIHBYE.
Takum ynHOM, ¥ 30% MAI€HTIB i3 IEPCUCTYIOUY00 a00
xponiunoto ITIT oguH kypc purykcumaly y no3i 375
MI/M%/ T IEHDL NpoTAToM 4 TvxkHIB abo 2 (ikcoBaHi
iH]y3ii purykcumaly no 1000 Mr mae 3mMory 1ocsrTi
CTIMKOI BIAMOBIAI IpOTsiroM 5 pokie. Ha »aie, Ha cbo-
TOIHINIHINA J€Hb HE 3HaAWIEHO J>XOIHOI0 HaJiiHOro
MPEIUKTOPa TOBFOCTPOKOBOI CTIMKOI BIiMOBI[I, KU
OM JoTIOMIT JiKapro MPUHHATH PIMIEHHS LIOA0 JIKY-
BaHHS PUTYKCUMaOOM Ha iHIMBilyabHiH OCHOBI, TOMY
BUOIp PUTYKCHMaO0y UM {HIIOTO IIpemapary Apyroi JiHii
Mae OyTH IHIWBIAyaJFHUM 1 ITOBIIOMIICHHH JiKapem
namienTy. [ToBTopHe nmikyBaHHS puTyKcuMabom Oyio
BH3HAHO e(EeKTHBHMUM i3 MoAiOHOI0 abo GiibIIOI0 Be-
JUYHMHOIO Ta TPUBAIIICTIO BiMOBII y OLIBIIOCTI MAaITie-
HTiB. PuTykcumad, sk mpaBmiio, 100pe IepeHOCHThCS,
MEepeBaAXHO 3 TMOMIPHUMH IOOIYHUMH SIBHIAMH,
NIOB’sI3aHUMH 3 1H(]Y3i€10, SIKi MO>KHA JIETKO KOHTPOJIIO-
BaTH. Bakki iH(eknii € piaKiCHUMH, y TOMY YHCIi B
JIOBI'OCTPOKOBIH NMEPCIEKTHBI, 1 BAHUKAIOTh Y MAaLli€H-
TiB 13 NpHHAMMHI IHIIMM crpustodnM (akTopom y
OLTBII HIXK JMBOX TPETHHAX. 3AIHIIAETHCS BUPIIIATH
JIeKiIbKa TUTaHb. J[iiCHO, JJIA Kpaloro BU3HAYCHHS

MicIil pUTYKCUMaOy B TepaneBTHUHOMY apceHaui [TTT
y IOpOCIUX BKpai HEOOXiqHI MpsMi MOPIBHSAHHS 3 iH-
[IMMH Ta HOBUMU MeTomamu JikyBaHHs [ TII Ta HamidHi
MIPOTHO3M IOBrOCTPOKOBOi Binmosini. Kpim Toro, micie
KoMOiHOBaHOI Teparii, MATPUMYIOUOi Teparii puTyK-
cMMaboM 1 PUTYKCMMaOOM TpH BIEpIIEC BHUSIBICHOMY
ITII 3aciyroBye Ha nOAATKOBI AociiKeHHs [14].

Xouya cepeaHs TPUBAIICTh BIANOBIAI HA PUTYKCH-
Ma0 (MpuOIU3HO OJTUH PIK) KOPOTIIA, HiX Ha CIUICHEK-
TOMIO, JICSIK1 JTFOTA MOXYTh MaTH TPUBAJY BiJIOBIJIb.
Le O6ymo mpoiFOCTPOBAaHO B TOCIIKEHHI, SKE OIiHIO-
BaJIO TPHUBAJICTh BIANOBIAi y 72 MOpOCTHX, SIKI Malln
MMOYaTKOBY BIJNMOBIIe HAa PHUTYKCHMAad, SKa TpUBaia
IIOHaMEHTIIIe OJWH piK, 1 66 miTel 3 BiqnoBinmto Oyab-
sikoi TpuBanocti [15]. Ilicas m'atm pokiB cmoctepe-
*KeHHs 21 BimcoTok mopocnmux i 26 BiICOTKIB miTei
MaJii oCTiiHY BianoBigs. Hezposymino, uu 1i Tpusai
BIJIMIOBI/Ii TOB’sI3aHI 3 PUTYKCUMAOOM, UM I[i BHIAIKU
MaJlM CIIOHTaHHUM pennaus [11].

BukopucranHs puTyKcuMaOy JUis JIiKyBaHHs iMy-
HHOT TpOMOOLMTONEHIT OyJIO CHPUHHATO 3 E€HTYy3ia3-
MOM: IIe Tipu3Beo 10 60% MOKa3HWKIB BiIMOBIII, IO
3pobmto fioro Maitke 20 pokiB TOMY OCHOBHOIO aJIbTe-
PHATHBOIO CIDICHEKTOMIi 3 Habararo MEHIIO KibKi-
cTI0 ToOiYHMX edekriB. OMHAK JaHi TPUBAIOTO CIIO-
CTepeKEHHsI TIOKa3alH, 10 peMicis 30epiramacs iumie
y 20-30% manienTis. He Oyio 3apeecTpoBaHO 3HAYHNX
3MiH NIPU 3aCTOCYBaHHI PI3HUX CXEM JO3yBaHHI Ta
4yacy BBEJCHHS, TO/I K KOMOIHAIliS 3 iHIIMMH Mperna-
pataMu 37aBaniacst 0araTooOIlsA0Y00. Bilbll BHCOKI
NOKa3HUKH BIATOBIJII CIIOCTEPITaNnCs y MOJIOJUX Ki-
HOK JIO XpOHI4HOT (ha3u, ajie, KpiM bOT0, 1HIII KITiHIYHI
(daktopu abo Giomapkepw, 110 HepeadadarTh BiAIO-
BiJTb, BCe IIIe BijcyTHI [16].

[poTsirom G6aratboX pokiB OyII0 HOCHTiMKEHO Oa-
rato (akTopiB 3 METOI NMPOTHO3yBaHHS BIAIOBiAI Ha
nikyBaHHA. Kinbka HOCHiIKEHb MiIKPECTHIH KOPes-
L0 BIKY Ta CTaTi 3 pe3yabTaToM. Y MEpIIOMY JOCIi-
JUKEHHI Stasi 3a3Ha4uB, 110 KIHKKM Ta MOJIO/I NAI[iEHTH
MaroTh Kpaiii peakiiii [17]. Leit BucHOBOK 3rogom OyB
posumpennii Bussel ma in . [18], sxuii mokasas, mo
XKIHKM JITOPOIHOTO BiKy, y skux TpuBanicts [TII cra-
HOBHJIA MEHIIIe 24 MiCSIIiB, Ml JOBrOTPUBAIY BiAMO-
BiJIb, IKy MOXKHA IIOPIBHSTH 3 Ti€l0, 1110 OyJia OTpUMaHa
micis crieHekTomii (60% TpuBaia BiAMOBIA 3 BIIICY-
THOCTI JIIKyBaHHsI). [HIIIE ZOCTI/DKEHHS 3 TAKOIO )X CXe-
MO0 JIIKYBaHHS BKA3aJIo, IO JiBYATA-IIUTITKA 3 TPH-
Baictio ITTI MeHme 12 MicsIiB Maiu HAWOBITY TPHU-
BayicTh BiamoBimi. [lomiOHI pe3ymbTaT Takox Oymu
OTpUMaHI NpH 3aCTOCYBAHHI JIMIIE PUTYKCHUMaOy: MO-
noni (<40 pokiB) >KIHKM Maly 3HaYHO BHUINY HMOBIp-
HiCTh AocsTHeHHsI BiamoBiai (73%), moBHOI BiAmoOBii
(56%), a TakoX Kpamioi JTOBrOCTPOKOBOI BiAIMOBifi
(47% wuepe3 72 Micsimi) NMOPIBHAHO 3 IHIIUMH TpPY-
mamu. OIHAK CJIiJ 3a3HAYMTH, 110 B KIJTBKOX 1HIIHMX J0-
CITI/DKEHHSIX MPOTHOCTHUYHY POJIb BIKY Ta CTaTi HE BJa-
JIOCS MATBEPIUTH. TpUBAICTh 3aXBOPIOBaHHS MEHIIIE
12 MicsI1iB TaKOX 4acTo MMOB’s3aHa 3 KPAIIUMHK pe3yJlb-
TaTaMH, a TAKOX TOCATHEHHSM ITIOBHOI peMIcCii, TOJi K
BIUIUB IIOTNIEPEIHBOT CIUICHEKTOMIi HE 30BCIM SICHHH
[16].

Purykcuma0, sk mpaBuIto, € Tepariero, sKa 100pe
TIePEHOCUTRCS, 1 MOOIUHI SBWINA 3a3BHYal JIETKI Ta
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JIETKO T IIAI0ThCS JiKyBaHHIO. OCHOBHI 3aHETTOKOEHHS
BHUKJINKAaHI MOXKJIMBOIO 1HIYKITI€IO TirmoraMario0yine-
Mii Ta IiIBUIIICHUM PU3UKOM JESIKUX iHeKii [16].

Uepe3 MBaAmATH POKIB MICHs MEPIIOTO 3aCTOCY-
BaHHs purykcumaOy npu ITII omyGnikoBaHi nocii-
JUKCHHS MOKa3yIoTh, IO 3arajibHUi PiBEHb BiIMNOBIII
cTaHOBUB Maibke 60% i MOBHUN piBEHb BIAMOBIMI —
50%. JloBroctpokoBi pemMicii BuHuKarTh y 20-30% ma-
I[IEHTIB, 3 JICIIO BIAMIHHUMHU PE3yJIbTaTaAMHU, MOKJIHBO,
OB’ SI3aHUMH 3 PI3HUM BiIOOpPOM HOMYJISLIH MaIli€eHTIB
[16].

Jani mrane60-KOHTPOJIFOBAHUX JOCITIKESHB 371a-
FOTBCS HEBTIIITHUMH, aJI€ CJIiJ] B3SITH 10 yBaru AEsKi Mi-
PKYBaHHSA: y Ipynax eKCIIEPUMEHTAIBHOTO JIKyBaHHS
Ta Iwranebo marieHTaM OyIio JO03BOJIEHO IIPOJOBXKY-
BaTH TEpaIlilo KOPTUKOCTEPOINAMH, 1[0 MOTJIO CIIOTBO-
PHTH pe3yJbTaTH: Y rpymnax 1miane0o 3arajibHa 4acToTa
BinoBiai cranomwia 67 % (39% moBHA BiAMOBIIb) 1
73% (46% 1noBHa BinnoBimk). MMoBipHO, Gk 3HAUY-
MM € Te, L0 CepeHIN Yac 10 peUUIUBY Y HalliEHTIB,
SIK1 JTIOCSITJIM 3arajIbHOI BiATOBiAl, CTAHOBUB 36 TIKHIB
y Tpymi puTykcuMmaly Ta 7 THXKHIB y TpyIi Iuiane6o
[16].

OcHoBHa kpuTHKa, mo jume 20-30% marieHTiB
JOCATAIOTh TPHUBAJIOL peMicii mpoTsAroM OinpIre Hixk 3-
5 poKiB, 3acIyroBye Ha MOAANBINUI po3risan. ['omos-
HOIO «ITOMMJIKOIO», HMOBIpHO, OYIJI0 TOMUJIKOBE TIEpe-
KOHaHHJ, IIJ0 PUTYKCHMa0 MOKe MPECTaBIsATH COO0I0
MEIUYHy 3aMiHy CIUIGHEKTOMIi: OJHOpa30Be JIiKy-
BaHHs1, IPU3HAYEHE pa3 y KHUTTI, MOXKE OCTaTOYHO BHU-
JiKyBaTH 0arathoXx ab0 HABITH OLTBIIICTH MAIIEHTIB 3
ITII. ¥V nesikux rpynax Haii€HTIB BApTO BPaXOBYBATH,
10 HaBITh CTiIMKa BIAMOBIAb mpoTsirom 12-18 micsiiin
MOX€ MAaTH 3HaYyHWH TO3WTHUBHMH BIUIMB Ha SKICTH
JKUTTS TIAIIIEHTA: TPOTATOM IHOTO Iepioy Yacy iM He
notpibHO mpuitMaTy xoxHUX Jiki Big ITII Ta MmoxxHa
VHUKHYTH 9aCTUX OTIIAIIB Y JIikapHi [16].

[loBTOpHE INiKyBaHHA PHUTYKCUMAaOOM OYIIO BH-
3HAaHO €()EKTUBHHUM i3 MOI0OHO ab0 OUIBIIOK BEIH-
YMHOIO Ta TPUBAJICTIO BiJIOBi/I Y OUIBIIOCTI MaIieH-
TiB [19].

BucnoBku: Bce 1ie Bakko JaTH YiTKi BKa3iBKH
010 TOTO, KOJIK, KOMY 1 SIK CJTi/] BBOJUTH PUTYKCHUMAO0.
Bubip purykcumaly nepen iHIIUMU BapiaHTaMH JiKy-
BaHHS Ma€ OyTH 3Ba)XKEHHH 3 ypaxyBaHHIM iHIWBiTya-
JBHUX 0COOJIMBOCTEH Ta OUiKyBaHb Malli€HTa, XapaKTe-
PHCTHK 3aXBOPIOBAaHHS, JOCTYITHOCTI TIpenapaTy Ta
JIOCBily €IMHOTO LIEHTPY.

AJie OUTBNICTH aBTOPIB OCIIIXKCHb BBAXKAIOTh,
1110 PUTYKCUMa0 BCe 1€ € IIHHUM TepareBTUYHNM BH-
6opom mst martienTiB 3 ITII, i, BUXoaM9M 3 CydacHHX
3HaHb, BBAXKAIOTH, 1[0 HOTO CJIi/T PO3TIISIIATH OCOOIMBO
(xoua i He BUKJIFOUHO) Ha paHHiH cTafii 3aXBOpIOBaHHS,
SK JpyTy abo TPeTIO CTaJiio JiHIHHOI Tepatii, y MoJo-
JIUX TAIi€HTIB (0COOIUBO MOJIOUX XKIHOK) 1 Y TaIli€H-
TiB, SIKi JIIKYIOTBCS 3 TEPANIEBTHYHOIO METOIO.
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PREGNANCY

Anomauis.

Hegexm nepsosoi mpyoxu nnooa ([JHTII) € 2emepozennoto namonozieio i 0OXONmoe K MOOUDIKosani, max i
He3MIHHI YaKmopu pusuKy, 6KII0YAOYU CMan mamepi, no8eOIHKy, 2eHeMUKy ma 6Niu6 HAGKOIUHbO20 cepedo-
suwa. Hamu 6yno posenauymo 0dicepena iz 00Ka3amu wooo 3HAUeHHs Mma NO3UMUBHO20 GNIUBY 0008 A3K06020
mMacuimabro2o 36azavents gonicsoio kuciomoio (PK) ocnosnux npodykmis XapuyeanHs npuszeeio 00 YCYHeHHs.
@oniesodeqpiyumnoi anemii 6 bazamvox KpaiHax, a maxkoxic smenwuno Kinvxkicmo oimeu i3 JJHT. JJughepenyitio-
sane npusHayenHs npoginakmuunux 003 @K Ha emani niocomosku 0o éazimuocmi, a makodic 0o 12 muoicna ze-
cmayii 3abe3neuye npoginaxmuxy pozeumxy JHTII.

Abstract.

Fetal neural tube defect (FNTD) is a heterogeneous pathology and encompasses both modifiable and non-
modifiable risk factors, including maternal condition, behavior, genetics, and environmental exposures. We re-
viewed sources of evidence on the importance and positive impact of mandatory large-scale folic acid (FA) forti-
fication of staple foods in eliminating folate-deficiency anemia in many countries and reducing the number of
children with FNTD. Differentiated prescribing of prophylactic doses of F4 at the stage of preparation for preg-

nancy, as well as up to the 12th week of gestation, ensures the prevention of the development of FNTD.

Knrouosi cnosa: oegpexmu nepsosoi mpybru niooa, depiyum ¢honiesoi kuciomu, gpaxmopu pusuxy, eazim-

HICMb, YCKIAOHEHHS 8A2IMHOCMI.

Keywords: fetal neural tube defects, folic acid deficiency, risk factors, pregnancy, pregnancy complications.

Beryn. Huni Biomo, 10 HeEIOCTaTHE CHOXH-
BaHHs (OJIIEBOT KUCIIOTH TIiJ] 4ac BariTHOCTI € OCHOB-
HOIO NIPUYMHOIO PO3BUTKY JIe(EKTiB HEPBOBOI TPYOKH
(AHT) y HoBOHapomxeHuX. JledhexTn HepBOBOI TPYOKH
(AHTII) — me rereporeHHa rpymna CTPYKTYPHHX BpO-
JOKeHHUX 1e(eKTiB, Ki BAHUKAIOTh BHACIIIOK KOMILJIE-
KCy TeHETHYHUX (PaKTOPiB i (haKTOPiB HABKOIHIITHEOTO
CepellOBHUINA Ta HETATUBHO BILIMBAIOTH HA CTPYKTYPY
Ta ()YHKITiIO TOJOBHOTO Ta CIIMHHOTO MO3KY [8, 9].

Binomo, mo HepBoBa TpyOKa miona GopMyeThes
Ha 28 neHp micis 3a4aTTs [1].

OnmHuM 13 HaWnommpeHimux aedekriB € Spina
bifida - po3uienuna xpedta € BpomKEHUM 3aXBOPIOBaH-
HSIM, TOOTO BOHO PO3BHMBAETHCS JIO HAPOMKECHHS Mif
yac po3BuTKy. HepBoBa TpyOKa, sIKa pO3BHBAETHCS B

TOJIOBHUI 1 CIIMHHMH MO30K, ()OPMYETHCS HETpaBH-
JIbHO, 3aJIMIIAI0YN OTBIp y XpeOETHOMY CTOBII, SIKMH
OTOJIIOE CTIMHHUI MO30K. OTOoJIeHHS CHIMHHOTO MO3KY
MOXE TPHU3BECTH /IO TOIIKOHKEHHS HOr0 HEPBOBHX
KIIITHH, 110 MOJKE TIOPYIIUTH iXHIO QYHKIIiIO [6].

Po3zBuTok Spina bifida 3a3Bu4aif € TeHETHIHNM, Y
60-70% BHUOAIKIB MOB’SI3aHO 3 MyTOBaHHUMH IeHAMH.
Jia inmux BumankiB Spina bifida 6e3 renerwaHOTO
3B’S3Ky HalOIIBIINM (PaKTOPOM PHU3HKY, SIKUH BIUTHBAE
Ha po3BHTOK Spina bifida, € nedinur piBasa domieoi
KHUCIOTH ((POITi€BOT KUCIIOTH), TAKOXK BiJOMOTO 5K BiTa-
MmiH B9 [6, 7].

Ockinbku BpookeHi JJHTIT BuHnKkatoTh Ha paHHIX
TEepMiHaX BAariTHOCTi, IIE JO TOTO, SK IHKH Ji3Ha-
FOTBCS TIPO CBOIO BariTHICTh, 0arato Kpail 3000B’ 131
nonaBaTd (oOJIEBY KUCIOTY IO OCHOBHHX IPOIYKTIB
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xapuyBaHHs. Hapasi Opakye noka3iB Ha MiITPUMKY
TOTO, UM JOCTaTHSA 7032 2,8 Mr (omieBoi KUCIOTH Ha
TYOKIICHD JUTA TABUIICHHS KOHIEHTpamii (omieBoi Ku-
CJIOTH B PUTPOIINTAX JI0 PiBHSL, TIOB’SI3aHOTO 31 3HIDKE-
HUM PU3UKOM BaritHOCTI, ycknamauenoi JTHTII [2].

Mera nocaimkeHHs. BUCBITIMTH CydacHi naHi
JitepaTypu 1moao ¢axkropiB pusuky po3sutky JHTII
Ta Cy4acHi MiAXOAH 10 iX mpodiJakTHKH.

Marepiann Ta mMeroam: /Iy NOCSTHEHHS METH
3/IIICHEHO aHali3 Cy4aCHUX HAYKOBHX JIOCIIKEHB, SIKi
OImyOJIiKOBaHI B TaKWX MONIYKOBHUX CHCTEMax SIK
PubMed, ScienceDirect, BMJ, Oxford Academic,
Cochrane Library i .1

PesyabTaTH nociaitskeHHsl Ta iX 00roBOpeHHs.
ETtiomnoriuna rereporeHHicTs aedekrty HEpBOBOi Tpy-
oxu roxa (AHTII) oxorumoe sk MoaudikoBaHi, Tax i
He3MiHHI (pakTopH pU3MKy, BKIIOYAIOYH CTaH MaTepi,
MOBE/IIHKY, TEHETHKY Ta BIUIUB HaBKOJHUIIHBOTO cepe-
nosumia. bineuricts ¢akropis pusuky JHTII, Busisie-
HHUX T Yac CIiJIEMiOJIIOTIYHUX JAOCIIIKEHb, € YyTIH-
BUMH 110 (OJIEBOI KUCIIOTH, IO O3HAYAE, IO PH3HK
JHTII moxe Oyt mocnabnernii BxuBanHsM OK 1o
MOYaTKy Ta IiJl 4ac OPraHOTCHE3Y.

Jo 4nHHUKIB, sKi migBuIyoTs pusuk JHTII Ha-
nexaTh niaber, oxwupinag, Bapiantr MTHFR C677T,
JATHHOAMEPHUKAaHChKa €THIYHA MPUHANCKHICTB, Aedi-
ut vB12 Ta rineprepMis/IMxoMaHKa.

Eninemionoriuni T0CiXKCHHS BUSBUIIH, IO TIPe-
rectauiituuii aiader (tunu 1 i 2) € BaxiauBuM (hakTo-
POM PH3HKY YHCIIEHHHUX BPOJDKEHHX aHOMaJiil (aHeH-
tedanii Ta ennedanoueie), Biarovaroun JHTIL Ti-
MepriliKeMist i€ K TepaToreH IIiJ| 4ac OpPraHoOreHe3y
yepes3 iHAYKIIiI0 OKUCIIOBAIILHOTO CTPeCy, 110 TPU3BO-
JUTH IO HaJIMIPHOTO aronTo3y B HEPBOBiil TpyOI Ta
Jucperyisiii excnpecii renis [19, 21]. logaBanus OK
MOJKE IMOCTA0UTH 3B 30K MiX 11a0€TOM i pU3HKOM PO-
3uienuHu xpeora [21].

HenagHiit MmeTa-aHami3 22 MOCTIIKCHb TUITY «BH-
NaJI0K-KOHTPOJIbY» BUSBHB 3ajiexHicTh Mixk IMT marepi
ta pusukoM po3utky JIHTII i3 CHiBBiZHOIICHHSIM
mraucis 1,04 (95% 1, 1,03, 1,05) mist KOxKHOTO 3011b-
wennst IMT wa 1 kr/mM2 y marepi [15]. [onynsmiiiaa
yacTka aHeHiedasii Ta po3ieInHd XpedTa BHACIIO0K
OXKHUPIHHS oIfiHroBasacs sk 2,2% ta 9,9% BiAMoOBiAHO
[16]. YcyHeHHs 0XHUpIHHS 1O BariTHOCTI MOXeE MpPHU3-
BecTH 10 3anobiranus 405 Bumajakie criHu Oidiam Ta
95 Bunaaxis anenuedanii mwopoky [17]. Jobasku @K
3awKytoTh pu3nuk JJHTII cepen BariTHuxX i3 0XHpiH-
HSM, ajie eeKT MoXe OyTH HIKIUM, HiX cepex ocio 3
HopMmaspHuM IMT [18].

[onimopdizm MTHFR C677T sax y matepi, Tak i
y TUI0/1a BBA)KaBcs 3HaYHUM (akTtopoMm prm3uky JHTII
[24]. BanexHo Bix reHOTHITY (TOMO3HUTOTHH IPOTH Te-
tepo3urotoro) aiusi MTHFR C677T iMoBipHICTD
JHTII 3poctae Ha 30% mo 80% (OR, 1,3, 1,8) [23].

Y CHIA icHyIOTH pacoBi/eTHIYHI BiAMIHHOCTI B
JHTII, npuuyomy Oinemmit Tsirap JJHTII cnocrepira-
€TBCSI Ccepell JIaTHHOAMEPHUKAaHCHKOro HaceieHHs [1].
OCHOBHI NIPUYMHH 1Ii€] HEBIIOBIAHOCTI MOKYTh OyTH
OB’ sI3aHi 13 MEHIIUM BUKOPUCTAHHSAM XapyOBUX J100a-
Bok @K, 3MEHIIEHHSIM CIIOKMBaHHs OOpoIHa, 30ara-
YEHOTO JKUPHUMH KHCJIOTaMH, i OLIBIIO0 TOMIUPEHi-

ctio omimopdismy MTHFR C677T cepen natuHoame-
PUKaHCHKOTO HACEJCHHs IMOPIBHSIHO 3 HEICIIaHOMOB-
HUM HaceneHHsM [17]. Brpydanus y cdepi oxoponun
3II0pOB’sl, CIIELiaJbHO CIPSMOBAHI Ha JATHHOAMEPHKa-
HCbKE HACeNIeHHs, Taki sK 30aradueHHs KyKypyA3sSHOI
Macu 6opomrHoM (CMF), moxyTs 3Menmut JHTII y
wiei momysmsii [1].

DomieBa kucnora (Bitamid Bo) - 11e BOgOpO3UHH-
HUH BiTaMiH, SIKHH MICTUTBCS B 0araThbOX NMPOAYKTAX
xapuyBaHHsi. ®K Mmoske icHyBaTH B OnHIM 13 IBOX
¢opmM: BimHOBIEHa TpupoaHa QoiieBa Kuciora abo
OKIHCJICHAa CHHTETHYHA (DoJTi€Ba KHCIIOTA.

[puponanii xapuoBnii Gonar iCHye IK y MOHOT-
JyTaMaTHif, Tak i B mojirayramatHiii ¢popmax. 106
BCMOKTYBAaTHCSI YePE3 CIM30BY O0OJIOHKY KHIICUYHHKA,
MIOJITITyTAMAaTHUH Ai€THIHUH (HollaT HOBUHEH OyTH T1e-
perBopenuii y 5-mermnrerpariapodonar (5-MTHF),
MOHoTIITyTaMaTHy (opmy ¢donary, ska € OCHOBHOIO (o-
PMOIO, 110 TOTJIMHAEThCA KIITHHAMU TepupepruaHol
tkaHuHu [23]. [Morpamnstoun B kiaituau, S-MTHF mae
OyTH MOJIrIyTaMaToBaHUM, 100 YTPUMYBATHUCh 1 (Y-
HKI[IOHYBaTH SIK KOEPMEHT 3 OAHUM BYTJICLICBUM IIH-
koM. JI71s1 BUKOHAHHS I[bOTO 3aBJaHHS METiOHIHCHH-
taza (MS) neperBoproe 5-MTHF Ha TeTparigpodomnar
(TT®). CunaTeTHYHA )XUPHA KHUCIOTA — I[e MOHOTITyTa-
MaTHa (opMa PoITi€BOT KHCIOTH, SKa JIETKO TPAHCIIOP-
TY€ETBCS Yepe3 KUIIKOBUii eniTeniit. ®epMeHT murigpo-
¢donarpenykraza nepersoproe ®K Ha aurimpodonar i
TrO [24].

domnieBa KUCIOTA i€ SIK MONEPETHIK, KO-paKkTop
i cyOCTpar AJIst pi3HUX 010JIOTIYHHX TPOIIECIiB, TAKUX K
CHHTE3 HYKJIEOTH/IB 32 JOIOMOIOI0 HUIIXIB NepeHe-
ceHHs ojHoro Byriento [13]. Lli nuiaxu BUKOPUCTOBRY-
FOTh TI0KUBHI PEYOBUHM, TaKi SK [TIOKO3a, BITAMIHH Ta
MiHEpanH, JUIA SKUBJICHHS 0araThboX MeTa0oNigHHX
mporecis [ 14]. 11i 6ioxiMiuHI IUISIXH BHKOPHCTOBYIOTH
(omieBy KHCIOTY Ta METIOHIH JUII BHPOOHHIITBA Me-
THJIBHHX TPYTI, HEOOXITHUX JUIsl TAKHUX TPOLECIB, 5K CH-
Hre3 JIHK, yTBOpeHHs aHTHOKCHIAHTIB Ta eMireHeTH-
yHe perymoBaHHs [13].

®omnieBa kucnoTa HeoOXiHA ISl POCTY KIITHH, a
TaKOX JUIsl cuHTe3y Ta MeTwntoBanHs JJHK. Ii nedinut
TMPU3BOJUTH JI0 IBOJaHIOroBux po3puiB y JHK, mo
Bukiukae amonto3 (30). Emigemionoridi mocii-
JUKEHHS TIOKa3aiy, o Hu3bkuii piBeHb OK mop’s3a-
HUH 13 nedexrom HepBoBOi TpyOKH tuona (JAHTII), 3a-
XBOPIOBAaHHSIMH CEpLS Ta IiJBUIIEHUM PH3HKOM OLIb-
rocTi BUIIB paky (5).

Tomy, ®K BHkopHucTOBY€EThCS B J100aBKax i s
30araueHHsl 3€pHOBHUX 1 NMPOAYKTIB MepepoOKH 3epHa
[3, 4].

Cromyueni Itatn Amepuxu (CIIA) Oy mep-
LIOI0 KpPaiHOIO, sIKa 3ampoBajiiia HalllOHAIBHY MpO-
rpamy 30aradeHHs xap4oBux npoaykriB @K s 3amo-
oiranns JIHT, Bximouatoun Spina bifida. B manuit gac
noHan 80 iHmMX KpaiH 30aravyioTh 3J1aKu (OIIE€BOIO
KHCJIOTOIO.

36arauennss PK Oyno oronomeno oxHuM i3 10
Hallkpalmux AOCSITHEHb OXOpoHH 310poB’s B CIHIA
npotsiroM nepuux 10 pokiB ABaALSATH IEPLIOTO CTO-
nittst [20]. 3rigHo 3 manumu I[IporpamMu MOHITOPHHTY
BpoKeHUX Baj L[eHTpy 3 KOHTPOITIO Ta PO iTaKTHKH
3axBoproBanb (CDC) 3 1980 mo 1987 pik, npubim3HO
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13 600 nemoBisT, HapomkeHnux y CIIA, mamu Spina
bifida 6e3 anennedanii [8, 10]. 3 aux mpudimzao 3800
TIOMEpITH BHACIITOK cBOiX AedekTis [10]. 3a ominkamu,
000B’s3k0Be 30araueHHs DK 3abesmedye eKOHOMIIO
noHaa 600 MUTBHOHIB 10JAPiB MPSMIX BUTPAT M[OPOKY
[21].

[potsirom TprOX aAecstwiiTh Ciry:x0a OXOpPOHH
3nopos's CIIIA pekomeHyBana BciM ocodam, sKi mia-
HYIOTb 3aBaritHiTH, BxuBaT 400 Mxr/nens K s 3a-
no6iranus JJHTIL.

JKigkam i3 momepenHBOIO BariTHICTIO, ITOB’s3a-
Hoto 3 JIHTII, pexomenmoBano croxxuBata 4000 MKr
OK momus ans npodinakruku (y 10 pasis OinbIe, Hix
PEKOMEHIOBAHO JIJIsl 3arajIbHOT MOy IAil) [5].

VY kpaiHax, e 30aradeHHS HEMOXIIMBE iCHYIOThH
IIOTIDKHEBI mporpamu 3aiiza i3 @K 11 3MeHImeHHs
anemii, BOO3 pexomennye naBatu 2,8 mr (7x0,4 mr)
(hoJTiEBOT KUCIIOTH.

Ha momatok mo mependavuyBaHOi KOPHUCTI 3amo0i-
ranus JIHT, 30araucHHs (o1ieBOO KUCIOTOIO MpPHHE-
cio jeski HemepenbaueHi mepesard. lle 3MeHIICHHS
aHemii (TTOKpaIIeHHS KOHIEHTpamii reMorioliHy),
3HIDKCHHS PU3UKY CEpLEBO-CYIMHHHX 3aXBOPIOBaHb
(CC3) i nokpamenns korHiTuBHUX QyHKIiH [11]. Bymo
OITyOJIIKOBaHO KUTbKA OTIISIIB MIPO BIUTHB (DOITiE€BOT KU-
CJIOTHM Ha 370poB’s. TakoX 3arajoM KOMIUIEKCHUH
o nependavyBaHuX i HeOakaHUX MepeBar 000B’sI3-
KOBOTO 30araucHHs (OTi€BOI0 KHUCJIOTOK 3aKOHOIAB-
CTBa I1I0JI0 Xap4yBaHHS JUIsl FPOMAaJICbKOT0 37I0POB’sI.

BucHoBkn. J[ledekT HEpBOBOI TpyOKM IUIoAa
(JJHTII) € reTeporeHHOO MATOJIOTIEI0 1 OXOILIIOE SIK
Mo/ (iKOBaHi, Tak 1 He3MiHHI (JaKTOPU PU3UKY, BKIIIO-
Yal04M CTaH MaTepi, HOBE/iHKY, TEHETHUKY Ta BIUIMB Ha-
BKOJIMIIHBOrO cepepoBuina. Hamu Oyino posrisHyTo
JDKepedia i3 JoKa3aMH 100 3HAYESHHS Ta MO3UTHBHOTO
BIUTHBY 00OB’SI3KOBOTO MacIITaOHOTO 30araueHHs (o-
JH€BOIO KHUCIOTOK OCHOBHUX INPOIYKTIB Xap4yBaHHS
MPU3BENIO 10 yCyHeHHs (oiieBoaedinuTHOI aHeMii B
OaraTboX KpalHax, a TAKOXK 3MEHIIMIIO KUIbKICTh JiTei
i3 JIHT. ndepenuiiioBane npu3HaueHHs MpoQiiakTh-
ygux 103 @K Ha erari miaroTroBKH 10 BariTHOCTI, a Ta-
KOX JI0 12 TrxHs rectauii 3abe3neuye mpoQilakTuky
possutky JHTII.
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Abstract.

Hemolytic disease of the newborn (HDOTH) is a disease based on the destruction of erythrocytes as a result
of an immunological conflict between the blood of the mother and the fetus. HDOTH develops only in 3-6% of
cases of maternal and fetal blood incompatibility. The main symptom is usually jaundice. In most cases, jaundice
manifests itself in the first 3 days of a child's life, proceeds favorably and is considered a "physiological condition™,
since it is most often caused by the peculiarities of the child's development and metabolism during this period of
life. Neonatal jaundice (jaundice of newborns) develops in 60% of full-term newborns and in 80% of premature
babies. Almost all newborns have a temporary increase in serum bilirubin (hyperbilirubinemia) after birth, but
only half of them will have visible jaundice. However, due to the potential toxicity of indirect bilirubin and the fact
that neonatal jaundice can be a symptom of HDOTH and some other diseases, monitoring should be carried out

for timely detection of conditions requiring additional interventions.

Keywords: Hemolytic disease of the newborn (HDOTH), jaundice, hyperbilirubinemia, anemia, photother-

apy.

Basic material.

Etiology. Most often, HDOTH occurs when the
mother and child are incompatible according to the an-
tigenic systems Rhesus (Rh) and ABO:

1. Rhesus-conflict occurs when an Rh-negative
woman is pregnant with a Rh-positive fetus.

2. ABO-conflict is observed with O (1) blood
group in the mother and A (I1) or B (111) in the fetus.

3. In the case of double incompatibility according
to the Rh and ABO systems at the same time (that is,
the mother O(l) is Rh-negative, the child A (II) or B
(111) is Rh-positive), HDOTH, as a rule, occurs accord-
ing to the ABO system.

4. Isoimmunization with other antigens (D, c, E,
Fya, Fyb, K, Lua, etc.).

Babies with ABO HDOTH usually have less se-
vere disease than babies with RhD incompatibility.
However, ABO HDOTH is more common and severe
in children of African descent.

Clinical forms. The most common form of jaun-
dice (88% of cases of chronic renal failure) is caused
by progressive hyperbilirubinemia. Its main symptoms
are early jaundice, anemia, enlargement of the liver and
spleen, in severe cases - hemorrhagic syndrome and
damage to the central nervous system. Jaundice appears
immediately after birth or before the end of the first
day. It reaches its maximum on the 2nd-3rd day of life.
An increase in the content of bilirubin leads to the de-

velopment of symptoms of bilirubin intoxication: leth-
argy, drowsiness, suppression of physiological re-
flexes, decreased muscle tone. The child's urine turns
an intense dark color, the color of the feces does not
change.

The anemic form is found in 10% of cases of He-
molytic disease of the newborn (HDOTH). It is usually
the most benign. Clinically manifested immediately af-
ter birth or during the first days. Pallor of the skin,
sometimes with slight jaundice, slight enlargement of
the liver, less often the spleen are noted. Children are
lethargic, suck poorly. The blood shows a decrease in
hemoglobin and erythrocytes with an increase in imma-
ture forms. The level of bilirubin is normal or slightly
increased.

The edematous form occurs in 2% of children with
HDOTH. This is the most severe manifestation of the
disease, which has a high percentage of mortality (in
utero or in the early neonatal period). This form is al-
ways associated with the incompatibility of the blood
of the mother and the child according to the Rh factor.
Also, the mother's complicated obstetric anamnesis is a
risk factor: the birth of previous children with HDOTH,
miscarriages, stillbirths, prematurity, transfusion of Rh-
incompatible blood, repeated abortions. It is manifested
by generalized edema (skin, placenta, lungs), the ap-
pearance of pleural, pericardial or peritoneal (ascites)
effusion, an increase in the amount of amniotic fluid,
and severe anemia.
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Diagnosis and treatment. Jaundice, which ap-
peared in the first 24 hours of a child's life of any local-
ization, is always a sign of pathology, so these new-
borns should immediately start phototherapy and sim-
ultaneously determine the level of bilirubin in the blood
serum. In addition, it is necessary to determine the
hourly increase in the level of bilirubin and conduct a
direct Coombs test in a newborn (qualitative analysis
for anti-erythrocyte antibodies or complement compo-
nents). It is necessary to determine the blood group of
the child and its Rhesus belonging to the mother, if it
has not been determined before.

For treatment, phototherapy is used - light of green
or blue colors with a wavelength of 420-500 nm (450
nm on average). The radiation source is placed at a dis-
tance of 45-50 cm above the naked child (eyes and gen-
itals are covered with a protective bandage). In cases of
the appearance of the first symptoms of bilirubin en-
cephalopathy, regardless of the level of total bilirubin
in the blood serum and under the conditions of ineffi-
ciency of phototherapy, replacement blood transfusion
(RBT) is performed.

Conclusions. HDOTH is a common cause of neo-
natal hyperbilirubinemia and jaundice. The pathogene-
sis of the disease is based on the presence of anti-A and

anti-B antibodies, mainly of the 1gG2 class, which pen-
etrate the placental barrier and sensitize fetal erythro-
cytes. O/A and O/B scenario of maternal incompatibil-
ity and the fetus shows the highest risk of neonatal jaun-
dice. HDOTH is still the main problem of newborns,
although in most cases it has a mild course. In addition
to life-threatening complications, numerous comorbid-
ities can occur, including hydrops fetalis, anemia, and
severe hyperbilirubinemia. Therefore, it should be re-
membered that HDOTH is a disease that can be pre-
vented by clearly considering the diagnostic criteria
and correctly conducting the correct differential diag-
nosis. When the disease develops, it is necessary to
carry out timely and high-quality treatment measures,
preventing the development of complications.

List of references:

1. http://neonatology.bsmu.edu.ua/arti-
cle/view/2413-4260.V.3.17.2015.23/92156

2. https://medbr.at.ua/load/medichni_statti/1/ge
molitichna_khvoroba_novonarodzhenikh_za_siste-
mami_rh_avo_patogenez_rannja_diagnos-
tika_klinika_likuvannja/33-1-0-106

3. «Neonatology volume I" Kyiv, 2015; Shunko
E.E

4. "Neonatology" Kyiv, 2012; Znamenska T.K


http://neonatology.bsmu.edu.ua/article/view/2413-4260.V.3.17.2015.23/92156
http://neonatology.bsmu.edu.ua/article/view/2413-4260.V.3.17.2015.23/92156
https://medbr.at.ua/load/medichni_statti/1/gemolitichna_khvoroba_novonarodzhenikh_za_sistemami_rh_avo_patogenez_rannja_diagnostika_klinika_likuvannja/33-1-0-106
https://medbr.at.ua/load/medichni_statti/1/gemolitichna_khvoroba_novonarodzhenikh_za_sistemami_rh_avo_patogenez_rannja_diagnostika_klinika_likuvannja/33-1-0-106
https://medbr.at.ua/load/medichni_statti/1/gemolitichna_khvoroba_novonarodzhenikh_za_sistemami_rh_avo_patogenez_rannja_diagnostika_klinika_likuvannja/33-1-0-106
https://medbr.at.ua/load/medichni_statti/1/gemolitichna_khvoroba_novonarodzhenikh_za_sistemami_rh_avo_patogenez_rannja_diagnostika_klinika_likuvannja/33-1-0-106

«COLLOQUIUM=JOURNAL» #14([207), 2024 ] MEDICAL SCIENCES 83

Kerimova Gulyara Elhan

Candidate of Medical Sciences, Associate Professor
Department of Orthopedic Dentistry,
Gurbanov Ramin Yagub

Doctor of Philosophy in Medicine,assistant
Department of Terapeutic Dentistry

Piriyev Ramin Vahid

Doctor of Philosophy in Medicine, Assistant
Department of Pediatrik Dentistry

Azerbaijan Medical University

Baku, Azerbaijan

DOI: 10.24412/2520-6990-2024-14207-83-84

DESTABILIZATION OF THE ACID-BASE BALANCE OF THE ORAL CAVITY IN WEARERS OF
REMOVABLE DENTURES.

Abstract.

Treatment of defects of teeth and dentition, accompanied by the introduction of dentures - foreign bodies -
into the oral cavity, should be considered taking into account the complex effect on all components of the dental
system, since the prosthesis has not only preventive, therapeutic, but also side effects on the surrounding tissues
and organs of the cavity mouth [2,7,8,13]. A feature of the ecosystem of orthopedic dentistry is the connection
between orthopedic structures and the state of the oral cavity (homeostasis) [5].

Key words: dentures, oral cavity pH, salivary pH measurements.

One of the indicators of homeostasis in the oral
cavity is the acid-base state, the most informative indi-
cator of which is the pH value. The concentration of
hydrogen ions in the oral cavity affects the activity of
salivary enzymes, the processes of mineralization and
remineralization of enamel, microcirculation, micro-
flora activity, specific and nonspecific resistance of oral
tissues [2,4,9,10,12]. Pathology of organs and tissues of
the oral cavity, the effect of medications, hygiene prod-
ucts, general somatic diseases, stress, age, dental pro-
cedures, prosthetics - all this affects homeostasis,
which is expressed in the destabilization of the acid-
base balance (ABC) of the oral cavity, expressed by a
change in oral pH liquids [1,3,6,7,11,12].

Purpose of the study: To study the dynamics of
oral pH in patients with different designs of removable
dentures.

Material and methods

For a comparative study of the effect of designs
and materials of dental orthopedic prostheses on the
oral cavity core, patients were divided into three
groups. The 1st main group consisted of 14 patients
with secondary edentia of the upper jaw, who were
treated with plastic plate dentures; The 2nd main group
consisted of 9 patients with partially edentulous lower
jaw, who used partially removable dentures with a cast
base; Group 3 was the control group and included 13
volunteers with intact dentition. In the two experi-
mental groups there were 10 women and 13 men aged
from 30 to 65 years.

The control group consisted of 6 women and 7
men aged 30-40 years. Patients of groups 1 and 2 had
not previously received removable dentures. The pH of
mixed unstimulated oral fluid was determined in the
morning on an empty stomach using a universal pH me-
ter LPU-01 (Leontyev V.K., Petrovich Yu.A., 1976).
Changes in pH in patients of all groups were deter-
mined before prosthetics, 3 days after prosthetics, as
well as after 1, 6 and 9 months. Results and discussion

The pH value of the oral fluid in the group of healthy
individuals was taken as control. The average pH value
was almost neutral (6.96+0.16). At the same time, in 11
(81.2%) subjects the pH level was in the range of 6.8-
7.2 units. In patients of group 1, before prosthetics, the
pH of the oral fluid varied from 6.88 to 7.24 units, the
average value was 7.12+0.13 units. Before prosthetics,
in patients of the 2nd group who had partial edentia in
the lower jaw, the pH value was lower than the control
- 6.89+0.15 (range of pH values from 6.76 to 7.30
units). The patients were fitted with prosthetics in ac-
cordance with the diagnosis and according to the treat-
ment plan. In patients with adentia in the upper and
lower jaw after prosthetics with removable dentures,
pH-metry of mixed saliva was performed.

A week after the application of prostheses, in pa-
tients of the 1st group there was an increase in the pH
value to 7.30+0.11, and in the 2nd group — to 6.93+0.12
(Table). The pH value in both groups tended to in-
crease. After a month, in both groups, the oral fluid ac-
quired an alkaline reaction, but in group 2 the pH value
was significantly higher. However, 6 months after pros-
thetics, the pH values changed, especially in patients of
group 2, amounting to 7.15+0.16 and 7.09+0.18 units,
respectively. After 9 months, the oral fluid in patients
of the 1st group with dentures with a plastic base was
alkaline (7.13 = 0.09), and in the 2nd group with plastic
dentures with a cast base, the oral fluid acquired an
acidic reaction - the pH was equal to 6, 84+0.22 units
Thus, after a slight increase in the pH of unstimulated
mixed saliva, which followed the application of pros-
theses to patients of group 1, a subsequent decrease in
this indicator was observed. However, such a change
cannot be called pronounced. It can be recognized that
it is within the physiological fluctuations of the acid-
base balance in mixed saliva. The value of the hydrogen
index of mixed saliva in patients of group 1 fluctuated
slightly throughout the entire period of the examination
and had a statistically significant tendency to decrease.
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This indicates an increase in the activity of oral acid-
forming microflora after the application of dentures,
when the pH increases, which indicates an increase in
ammonia-producing microflora. The results of pH-
metry in patients with removable dentures with a cast
base show that after the application of dentures in the
oral cavity, the metabolic activity of both acid- and am-
monia-producing microflora sharply increases and ac-
celerates, which cannot be called a positive phenome-
non. Unlike patients with removable lamellar dentures
with a plastic base, patients in this group had a decrease
in pH immediately after application of the dentures and
during subsequent follow-up periods. This fact may
partly explain the increased metabolic activity of the
oral microflora in these patients. Based on statistical
analysis, we found that replacing dentition defects with
various designs of removable dentures leads to a re-
structuring of adaptive mechanisms in the oral cavity,
which is primarily expressed by a change in the pH of
saliva. In the later stages after prosthetics, there was a
decrease in the number of patients with acidosis in the
oral cavity and an increase in the number of patients
with persistent alkalosis. The revealed shift of the COR
in the oral cavity in patients towards alkalosis occurs
due to an increase in the activity of urease-positive oral
microflora against the background of a decrease in aci-
dogenic activity. This may be a consequence of an in-
crease in the proportion of periodontopathogenic
strains of microorganisms in the oral cavity, which are
dangerous because they can cause the gradual develop-
ment of inflammatory periodontal diseases. In addition,
an increase in the number of representatives of anaero-
bic microflora can contribute to the development of
dysbiosis with a deterioration in the hygienic status of
the oral cavity and disruption of the processes of adap-
tation to dentures.

Conclusions

The research results give reason to believe that ra-
tional denture prosthetics in most cases contributes to
the normalization of the oral cavity in patients with
tooth loss, regardless of the type of prosthesis used. Mi-
nor functional changes in the core in the oral cavity are
fully or largely compensated and corrected. The data
obtained indicate the advisability of using pHmetry
when examining patients with partial loss of teeth. Such
a study must be carried out in order to identify a group
of patients with destabilization of the system of regula-
tion of the cortical organs in the oral cavity before pros-
thetics and their subsequent special preparation for or-
thopedic treatment. Identification of a group of patients
who, after prosthetics, have a shift in the BOR in the
oral cavity, according to pH-metry, towards alkalosis,
will allow them to correct the BOR by influencing the
hygiene of the oral cavity and dentures and thereby pre-
vent the possible development of inflammatory pro-
cesses in periodontal tissues.
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CHANGES IN THE PARAMETERS OF THE FACIAL SKULL DUE TO DISTAL DISPLACEMENT
OF PERMANENT MOLARS OF THE UPPER JAW IN PATIENTS WITH A DISTAL MOLAR RATIO
DUE TO A MISMATCH IN THE SIZE OF THE CROWNS OF TEMPORARY AND PERMANENT
TEETH AGAINST THE BACKGROUND OF HORIZONTAL GROWTH OF THE JAWS

Anomauisn

Jlocniooicenusn npucesiuene UGUEHHIO 3MiH NAPaAMempis uyego2o Giodiny yepena GHACAIO0K OUCMATbHO2O
nepemiugy8ants NOCMIUHUX MOAAPIE BEPXHLOI Welenu y nayicHmis 3 OUCMAIbHUM CNIBBIOHOULEHHAM MOAPIS,
00YMOBIEHUM HeBION0BIOHICMI0 PO3MIPIE KOPOHOK MUMYACOBUX I NOCMIUHUX 3Y0168 HA M 20PU30HMATIbHO2O HA-
npsamMKy pocmy wenen. /s usHauenHs ocoorugocmeti Mopghono2iunoi 6y00seu iuyeeozo 8i00iny uependa uKopu-
cmogysanu 98 menepenmeenozpam 20106U, BUKOHAHUX 8 DOKOBUX npoekyii. /s eusnauenus ocobaugocmeil Oy-
008U 1UYe8020 GIOOLNY Yepena y NayieHmis 3 OUCMANbHOKW OKI03iEl0 0yu susueri 14 kymogux i 9 ninitiHux napa-
Mempu. Jlucmanvhe nepemiujeHHs NOCMIUHUX MOAAPI6 BePXHbOI wjerenu Npuzeoo0ums 00 0DepmaHHs.
MAHOUOYIAPHOT NAOWUHU BHU3 3A 200UHHUKOBOTIO CMPIIKOIO, WO GNIUBAE HA 30inbulenHs NepeOHbOi HUICHBOT T
3A0HbOT HUJICHLOI TUYEBOT BUCOMU, A MAKOIC HA 3A2ANbHY KOH@Icypayilo auyesozo ckenema. OQbepmanis oxmo-
3iUHOI NIOWUHU B2OPY NPOMU 200UHHUKOBOT CIMPIIKU € XAPAKMEPHUM 01 npoyecy OUCmanizayii Moaapis i mae
supiuianbre 3HavenHsa Osl KOpeKyii OUCMAanibHo20 NPUKYCy y NAyieHmie 3 20pU30HMANbHUM HARPAMKOM pOCMY
wenen.

Abstract

The research is devoted to the study of changes in the parameters of the facial skull due to the distal movement
of the permanent molars of the upper jaw in patients with a distal molar ratio due to a mismatch in the size of the
crowns of temporary and permanent teeth against the background of the horizontal direction of jaw growth. To
determine the peculiarities of the morphological structure of the facial skull, 98 teleradiographs of the head per-
formed in lateral projection were used. To determine the structural features of the facial skull in patients with
distal occlusion, 14 angular and 9 linear parameters were studied. The distal movement of the permanent molars
of the upper jaw leads to a clockwise rotation of the mandibular plane, which affects the increase in the anterior
lower and posterior lower facial height, as well as the overall configuration of the facial skeleton. Counterclock-
wise rotation of the occlusal plane upwards is characteristic of the process of molar distalization and is crucial
for the correction of the distal occlusion in patients with horizontal jaw growth.

Knrouogi cnosa: éepxus wenena, nocmitini Moaapu, OUCmMaibHe CnigBIOHOWEHHA MOISIPIG, Yepen, meiepen-
meeHoecpamu.
Key words: upper jaw, permanent molars, distal molar ratio, skull, teleradiographs.

JucraipHe mEpeMIlleHHs TOCTIMHUX MOJSPIB  BaXKIMBHM acCIEKTOM OPTOJOHTUYHOIrO JIiKyBaHHS [1,
BEPXHbBOI MICJICHH y MALIEHTIB 3 TUCTaNbHUM cmiBBin-  2]. Lle mocmimpkeHHs crnpsMOBaHE HAa BHBYCHHS 3MiH
HOIIIEHHSAM MOJISIPIB, BUKJIMKAHUM HEBIAMOBIIHICTIO  TMapaMeTpiB JUICBOTO BiLTy Yeperna y Malie€HTiB 3 TO-
PO3MIpiB KOPOHOK TUMYACOBUX 1 MOCTIHHUX 3y0iB, €  PU3OHTAILHUM HAIPSIMOM POCTY IIEJNer, MO0 MAaloTh
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3HAYEHHS JUI BU3HAYCHHS ONTHMAJIbHUX METOMAIB KO-
pexuii npukycy [3-5]. ['opu3oHTansHAI THI POCTY IIe-
JIeTI 3HAYHOIO MipOIO BIUTMBAE HA €PEKTHBHICTh TUCTA-
Jri3arii MOJISIpiB, 10, B CBOIO Yepry, BIUIMBAE HA Mapa-
METpU JIMIICBOTO BIAMUTY Yepema, 30Kpema Ha
30UIBIICHHS MEPEIHBOT 1 3aHBOT 3arajbHOI JIUICBOI
BUCOTH [6-8]. AKTYaJIbHICTb IIbOTO JTOCI/PKEHHS OIS~
rae y HeoOXiJJHOCTI yTOCKOHAJICHHS METOJIIB OPTOIOH-
TUYHOTO JIIKYBaHHS MAlli€HTIB 3 JUCTAJbHUM IPUKY-
COM JUISl IOCSITHEHHsI CTa0iIbHUX (DYHKLIOHAIBHHUX Ta
€CTeTHYHUX PE3YJIBTATIB.

Meto10 1aHOTO IOCHIIKEHHS Oyli0 BHBUYCHHS
3MIiHM TTapaMeTpiB JHIEBOTO BiJiIy dYepera BHACII-
JIOK TUCTAJIBHOTO MIEpEMIITyBaHHS MOCTIHHUX MOJIIPIB
BEPXHBOI IIEJICNH y MALi€HTIB 3 AUCTAILHUM CITiBBiI-
HOIICHHAM MOJIAPiB, 0OyMOBJIEHUM HEBIiATIOBITHICTIO
pPO3MIpiB KOPOHOK TUMYACOBHX 1 MOCTIHHUX 3y0iB Ha
TJIi TOPU30HTAIBHOTO HAIIPSIMKY POCTY IIEJIelL.

Marepian Ta Meroam nocuimkeHHs. B mocii-
JUKEHHI Opajy y4acTh 52 Malli€HTH, siKi 3BepHYJINCS Ha
kadeapy oprogoutii HMVY im. O. O. boromomnsis y
Billi 8-16 pOKiB 3 AHCTAIEHUM TpUKycoM. J{J1s BU3HA-
YeHHs 0coOMMBOCTeH MOp(hooridHoi OyHZOBH ITHIIC-
BOTO BIIITy Yeperna BHKOPHUCTOBYBaH 98 TenepeHT-
TEHOTPaM TOJIOBH, BUKOHAHUX B OOKOBHX IMpoeKIii. bo-
KOBI TEJICPEHTICHOTPpaMU TOJIOBU BUTOTOBJLUIM Ha
amapari  «ORTHOPHOS»  ¢ipmu  «SIRONA
SIDEXIS», npu ¢okycHiit Biacrani 150 cm, Hanpy3i
65-75 kB, wac excro3uuii — 1,6-2,0 ¢, cuina ctpymy —
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14 MA. dDikcariro ToJIOBH 34IMCHIOBAJIN 34 JOIIOMOT OO
nedanocrata. [Tyqok mpoMeHIB HaIpaBIsUIM Ha cepe-
JIMHY 30BHIIIHBOTO CIIyXOBOr'O mpoxony. st Bu3Ha-
YeHHs 0COOMMBOCTEH OyHOBH JIMIIEBOTO BiAIiTy de-
pena y HalieHTIB 3 TUCTATBHOIO OKIIO3i€l0 OYyJH BH-
BYeHi 14 KyToBHX 1 9 NIHIHHUX MapaMeTpH.

Hamnpsim pocty 1mmenen BU3HAYANIU 32 BETHYUHOIO
cymapHoro kyta 3a Bjork [10].

[Ipu craTrcT4HIA 00pOOI OTPUMAHKUX PE3YJb-
TaTiB BUKOPUCTOBYBaJiacs KOMITFOTEpPHA Mporpama
STATISTICA 6.1. mist omiHKH IXHBOT JOCTOBIPHOCTI Ta
MMOXUOOK BIMipioBaHb. CTATHCTHYHO 3HAYYITY BiAMiH-
HICTh MIX aJbTePHATUBHIMH KiJTbKICHIMHU O3HAKaMH 3
PO3TOALIOM, BiAIIOBIAHIM HOPMAaIIbHOMY 3aKOHY, OIli-
HIOBaJIM 3a JOMOMOTOI0 t-Kpurepito Creiofenra. Piz-
HUITIO BBAXKAJIM CTATHCTHYHO 3Hauymor npu p<0,01
[9].

PesysabTaTH Ta ix o6ropopennsi. Busuenns te-
JISPEHTTECHOTPaM TOJIIB MAI[IEHTIB 3 AUCTAJIBHUM CITiB-
BiJTHOIIICHHSAM MOJISIPIB, 0OYMOBJICHUM HEBIAMOBIIHI-
CTIO PO3MipiB KOPOHOK THMYACOBHX 1 IIOCTIHHHUX 3y0iB,
3 TOPU3OHTAJIBHUM HAMPSIMOM POCTY ILIEJIET, CBIUHTb,
0 B MPOIIECi JUCTaNi3amii MOCTIHHIX MOJISIPIB BEpX-
HBOI mIenenu BimOyBaeThes 30imbmIeHHS »NSMP,
SpPMP, PnOcP, niniitnux — N-Gn, S-Go, A'-B', M'-J';
3MmeHIIeHHs - PNMP (puc. 1).

104,70

39,83

N-Gn S-Go A'-B' M'-J'

¥ micnis TiKyBaHHS

Puc. 1. 3minu napamempie nuyesozo 8i00iNy uepena y nayicHmie 3 20pU30HMATbHUM NPUKYCOM I 3
BEPMUKAILHUM MUNOM POCIY 8 NPOYeci OUCMAIbHO20 NepeMIeHHs. MOJIAPI8 6epXHbOI wenenu 00 ma nicis
JIKYBAHHAL.

30itpmenns £ 2 NSMP, SpPMP i 3meHmmenns
PNnMP ob6ymoBieHe oGepTaHHSIM MaHIUOYIISIPHOI ILTO-
OIMHA BHH3 32 TOAWHHUKOBOIO CTPUIKOIO BiTHOCHO
mwionan NS yepe3 nucraibHe MepeMilllyBaHHs 10C-

TIHHUX MOJISIPiB BepXHBOi menend. Lle o0ymonioe 30i-
JIBLIEHHSI NIEPEAHbOI 3arajlbHOl JIMLEBOI BUCOTU BHa-
CIiJTOK 301NBIICHHS MEepeIHbOi HIKHBOI JIMIIEBOI BH-
COTH, a 3aJHBO1 3arajbHO1 JUIICBOI BUCOTH — 3aBISIKH
3aHI HIOKHIN JTALEBINA BUCOTI.
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30itpmeHas £ PNOCP moB’si3aHe 3 oOepTaHHAM  MALI€HTIB 3 AUCTAJBHMM CITiBBiIHOMICHHSIM MOJIPIB,
OKJIFO3MBHO1 TUIOIIWHUA Bropy MPOTH TOAWHHHUKOBOI  OOYMOBIIEHHM HEBIJINOBIMHICTIO PO3MIPIiB KOPOHOK
CTpiNKH BigHOCHO miommHN NS depe3 muctanbHe rme-  THMYACOBHX i MOCTIHHUX 3y0iB, 3aJIEKHO Bill HAIIPSMY
peMinryBaHHSI MOJISIPIB. pOCTy IIeJerr, IPEeACTaBICHO B TAOHIII.

JaHi npo pe3yJbTaTH PESHTTCHOJIOTIYHOTO JIOCITi-
JUKEHHSI TEJIEPEHTTeHOrpaM TroJliB B OOKOBIH MPOeKIii

Tabmuus
3MiHM napaMeTpiB JHILOBOIO BiiTy Yepena y NamieHTiB 3 AUCTATBHUM CHIBBITHOIIEHHAM MOJAPIB,
00yMOBJICHHM HeBiINOBIIHICTIO pO3MipiB KOPOHOK i MOCTiliHUX 3Y0iB, 3aJIe5KHO Bl HANPSIMY POCTY Hiesen

Tun pocty mwenen
[Tapamerpu TOPU30HTAJILHUN
JI0 JIiIKyBaHHs, M+m | iy JJiKyBaHHs, M+m
Kyrosi:

ZSNA 81,44+0,82 82,22+0,63
ZSNB 79,89+0,81 79,91+0,96

<ANB 2,78+0,35 0,8340,56
<NAB 170,44+0,63 170,67+0,56
<SNPg 82,33+0,82 81,89+0,91
<NAPg 174,33+0,49 172,44+0,54
ZNSAr 123,66+0,34 128,32+0,52
ZSArGo 141,11+0,32 141,44+0,88
ZArGoGn 129,88+0,56 124,67+0,23
ZNSMP 29,00+0,57 31,65+0,43
ZPnSpP 82,50+0,35 82,22+0,55
£PnOcP 74,00+0,79 76,67+0,44
ZPnMP 62,75+0,44 60,30+0,25
ZSpPMP 20,11+0,12 22,89+0,38

JliniitHi:

N-Gn 101,31+0,77 104,70+0,92
S-Go 67,57+0,65 69,71+0,29
S-PNS 44,17+0,85 43,98+0,26
Ar-Go 41,81+0,63 41,38+0,55
N-ANS 49,02+0,57 49,214+0,28
A'-B' 54,37+0,84 56,31+0,73
M'-J' 36,59+0,32 39,83+0,81
A'-M' 45,47+0,68 45,94+0,82
B'-J' 45,91+0,54 44,29+0,58

CxeMaTuuHe 300paXeHHS 3MiHM KYTOBHX 1 JiHiMH-
HUX IapaMeTpiB Y MAIli€HTIB 3 JUCTAIFHUM CITIBBiTHO-
IICHHSM MOJISIPiB BHACTIIOK HEBIAMOBITHOCTI PO3MipiB
KOPOHOK TUMYACOBHX 1 OCTIHHHX 3y0iB 3 TOPH30HTA-

JIBHUM HAIMPSIMOM POCTY IIEJIell, [0 Bi0yBa€eThCs ye-
pe3 AMCTaizaIiio MOCTIHHUX MOJSIPIB BEpXHBOI Iie-
JIeTIH, PEICTABICHO HA PUCYHKY 2.
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Puc. 2. Cxemamuune 306padicenns 3minu napamempie muyeso2o 8i00ily yepena y nayicHmis 3 OUCmaibHuM
CRiBBIOHOWEHHSIM MOIAPIE, 00YMOBICHUM HEGIONOGIOHICMIO PO3MIPIE KOPOHOK MUMYACOGUX | NOCMITIHUX 3V0i8 3
20PUBOHMATBHUM MUROM POCHLY 6 NPOYeCi OUCATLHO20 NEPEMIYBaHHSL MOISPIE 6ePXHbOIL wenenu: a — 00
JKY8aHHs, 6 — NiCs NiKYBAHHSL.

Otrxe, 3a pe3ynbTaTaMH IIPOBEICHOTO IOCIi-
JUKEHHSI BCTAaHOBJIEHO, 1110 B TPOLIECi AUCTAIBHOTO Te-
PEMINIEHHS MTOCTIHHIX MOJISPIB BEPXHBOI IIEIEIH Y
MAI€HTIB 3 TUCTAIHHAM CITiBBITHOIICHHSIM MOJISIPIB Ta
TOPHU3OHTAJILHAM THIIOM POCTY ILEJICH BifOYyBaroThCs
CYTTEBI 3MiHH B IapamMeTpax JIHLEBOro BiATy Yyeperna.
OCHOBHI 3MiHM BKITIOYAlOTh 30LUIbIICHHS MEPEIHBOT 1
3aIHBOT 3arajbHOl JIMIEBOI BHCOTH, IO € HACIIIAKOM
obepTaHHsi MaHAMOYJISPHOT TUIONIMHU BHHU3 32 TOJIMH-
HHKOBOIO CTPIJIKOIO BiTHOCHO IutomuHu NS Ta 00ep-
TaHHS OKJIFO31HHOT IUTOLMHU BrOpY NPOTH F'OJAMHHUKO-
BOI cTpinku. L1i 3MiHM MalOTh 3HAYHWI BIUIMB Ha 3ara-
JbHY MOP(OJIOTIIO JHUIEBOTO CKENeTa.

BucHoBknu:

1. JlucranpHe mepeMileHHS MOCTIHUX MOJISPIB
BEPXHBOI MIENENH MPU3BOJIUTH 10 00EpTaHHS MaH/HU-
OyJISIPHOT IJIOIMHK BHU3 33 TOJJUHHHUKOBOIO CTPIJIKOIO,
10 BIUTMBAE Ha 301IbIICHHS NIEPEeIHBOT HIKHBOT 1 3a]1-
HbOI HM>KHBOI JIMLIEBOI BUCOTH, a TAKOXK HA 3arajbHy
KOH(]Irypariiro JHIEeBOTO CKeJeTa.

2. OOepraHHS OKIIO3IMHOI IUIONIMHHA BrOPY
MPOTHU T'OJIMHHUKOBOT CTPUIKH € XapaKTePHUM JIJIsI IIPO-
Hecy AMcTaiizanii MONSpiB i Mae BHpilIalbHE 3Ha-
YEeHHsI IS KOPEKIii TUCTaTbHOTO IIPUKYCY y HAIlIEHTIB
3 TOPU3OHTAILHUM HANPSIMKOM POCTY IIIEJIeTL.

3. OtpumaHi JaHi CBiqUaTh MPO TE, MO JUCTAIi-
3allist MOJISIPIB BEPXHBOT IIEJIeNHN y MAI[€HTIB 3 AUCTa-
JIGHUM CIIIBBIJTHOIIEHHSIM MOJISIPIB 3a0e31euye Kopek-
11it0 MOPQOJIOTIYHHX MMapaMeTpiB JUIEBOTO BiIITY Ue-
pena, IO  COpHWsE€  JOCATHEHHIO  CTabiIhbHUX
(OYHKITIOHATLHAX Ta €CTETUYHHUX PE3yJbTaTiB OPTO-
JOHTHYHOTO JIIKyBaHHSL.
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