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SECTION 1. BIOLOGY

1.1 Biochemical screening as a component of the introduction process:
guantitative content of flavonols in raw materials of plants of species of the Genus
Pycnanthemum Michx. (Lamiaceae)

Complex introduction studies of plants provide for the biochemical assessment of
their raw materials in order to establish their useful properties, safety and suitability
for use. The positive effect of flavonols on the functioning of the human body,
participation in ensuring the process of reproduction in plants makes them essential

organic compounds.

Flavonols are plant pigments that have a bright yellow color and are the most
numerous and widespread class of flavonoids [1-2]. Today, scientists are of the opinion
that the content of flavonols in plants has increased over the course of evolution
precisely because of their ability to protect the plant from damage by the sun's rays.
Similarly, flavonols in the human body protect against free radicals and products of
oxidative metabolism [3].

In a free state, flavonols are rarely found in plants, usually in the form of O- and
C-glycosides [4]. In the plant organism, flavonols and flavonones act as anthocyanin
copigments, which lead in the formation of color. In addition to petals, flavonols,
together with anthocyanins and chalcones, are concentrated in the generative organs of
the flower, including pollen grains. There is a hypothesis that flavonols play a structural
role in the membranes of the pollen tube and are essential during the penetration of
pollen into the pistil [5].

Flavonols, depending on their structure, have a versatile effect on the human body.
The important types of pharmacological action of flavanols include P-vitamin, diuretic,
cardiotonic and hypotensive activity, antispasmodic, diuretic, antioxidant, sedative,
choleretic, hemostatic action. They exhibit antiulcer, wound healing, antitumor effect.
Kaempferol, morin, myricetin have a diuretic effect; quercetin, rutin act primarily as

antispasmodics; gossipetin, morin, quercetagetin, quercetin — antioxidant; ramnetin,
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morin — bactericidal; myricetin, quercetagetin, isorhamnetin stimulate cardiac activity;
robinin, lespedin, biorobin, diorobin, hyperoside have a hypoazotemic property;
gossypol is anticarcinogenic [1, 6-7]. Flavonols such as quercetin, rutin and others
restore the strength of the so-called "tired" or hypodynamic heart, normalize the pulse.
Quercetin, morin and myricetin inhibit lipid oxidation by more than 80 % [8- 9].
Certain substances from the group of flavonols exhibit P-vitamin activity, enhances the
effect of ascorbic acid on the human body [10]. The researchers found that the
development of dementia caused by Alzheimer's disease has a direct relationship with
low consumption of flavonols: in people who had a high content of flavonols in the
diet, the incidence of such dementia was 48% less [3]. It was also found that flavanols
exhibit a modifying effect on hemoglobin, can be protectors and reducers in
methemoglobin reactions that occur in erythrocytes, and can be used to prevent diabetic
complications [11-12]. The flavonols quercetin, myricetin and rutin are stronger
antioxidants than traditional vitamins. Their impact on human health has not yet been
fully established, but research results indicate a decrease in the risks of cancer, in
particular pancreatic cancer in smokers, coronary heart disease and stroke [13-14].

Antimicrobial properties of flavonols were found against the causative agent of
gingivitis Porphyromonas gingivalis [15]. The consumption of flavonols also has a
good effect on the friendly microorganisms present in the intestines and human
microbiota [3].

Flavonols are the most abundant flavonoids found in foods and in nature. The
level of their accumulation in plant raw materials largely depends on weather
conditions [16]. Since their biosynthesis is stimulated by light, the locations of their
accumulation are the integumentary and air tissues of the organs of plants and fruits,
but in berries they are contained in the pulp and seeds [2].

In practice, since ancient times, flavonols have been used to dye wool and silk
fabrics [2]. Today — for the stabilization of edible fats, in the canning of fruits and
berries (pears, apples, pomegranates, grapes, blueberries, etc.). Together with
anthocyanins, they are used in the confectionery industry as natural dyes [15].

Flavonols impart an astringent taste [17].
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The genus Pycnanthemum Michx.is a new plant introduced for Ukraine. The
natural range of species of this genus is in North America: mainly the eastern and
central parts of the United States. One of the research species, P. californicum Norr. ex
Durand, is endemic to California.

Species of the genus Pycnanthemum are perennial herbaceous plants whose aerial
organs contain essential oil. Due to the content of volatile compounds, the raw
materials have a flavor and taste that resemble mint.

For our experimental studies, we used plants of three species of the genus
Pycnanthemum — P. californicum, P. virginianum (L.) T. Durand & B.D. Jacks. ex
B. L. Rob & Fernald, P. tenuifolium Schrad. These plant species grow in open ground
conditions, as can be seen from the Figure, on the collection of non-traditional essential
plants of the M. M. Gryshko National Botanical Garden of National Academy of
Sciences of Ukraine (NBG).

P. californicum P. virginianum P. tenuifolium
Figure. General view of plants of the genus Pycnanthemum Michx., introduced in the
conditions of the M. M. Gryshko National Botanical Garden of National Academy of
Sciences of Ukraine
Comprehensive research includes for biochemical screening of plants, contributes
to the generalization of the useful properties of these introduced species and creates

prerequisites for further use.
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The raw material of P. californicum, P. virginianum, P. tenuifolium is a blend of
inflorescences, leaves and soft parts of shoots. The only exceptions are the lower parts
of the shoots, which, depending on the type of plant, have either a woody quality or are
too dense, therefore they are not considered as a raw material component. When rubbed

dry, the raw material has aroma and taste, green or green-gray color.

Table 1.
Raw material productivity of introduced species of the genus Pycnanthemum Michx.
Indicators P. virginianum P. tenuifolium P. californicum
productivity Ttm c Ttm c T+m c
Mass of freshly cut 9,0+1,52 4,81 5,55+0,302 1,17 29,3+8.07 9,53
plant (1 shoot), g
Mass of raw 7,61+1,34 4,23 4,42+0,26 1,02 22,1+5,45 8,17
material, ¢
Mass of air-dried 42,5 - 43,4 - 40,9 -
raw materials, %
Shrinkage raw 2,35 - 2,304 - 2,44 -
materials

It was found that the yield of raw materials in an air-dry form is practically the
same between these plant species and is in the range of 41-43%, which are presented
in Table 1.

In the context of biochemical studies, the raw materials of introduced species were
analyzed in laboratory conditions to determine the quantitative content of flavonols.
Note that the content of flavonols in plant materials that a person uses or consumes is
quite different. The highest content is noted in capers — 490 mg / 100 g fresh weight
[18]. In berries of varietal currant within the range of 10.4-29.4 mg/ 100 g [16]. The
well-known enrichment of barley grain for the content of flavonols, due to which the
grain exhibits a high antioxidant effect, especially the grain of Wax barley — the
Canadian bare-grain Alamo variety. The total content of flavonols in barley grain is
325-527 mg / kg [19].
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Table 2.

The content of flavonols in the leaves of species of the genus Pycnanthemum Michx.

Specias plant

Flavonol content, mg /100 g (dry weight)

Pycnanthemum californicum

185,367+ 4,459

Pycnanthemum virginianum

135,164+ 3,344

Pycnanthemum tenuifolium

115,855+ 2,229

According to the analysis results, the raw material of P. californicum plants turned
out to be the most enriched in flavonols — 185.4 mg / 100 g, which is 27% and 37%

higher than the content in P. virginianum and P. tenuifolium, respectively, as shown in

the table. 2.

Taking into account the results of experimental studies, it can be argued that for

the introduction in Ukraine under NBG conditions, the raw materials of rare North

American species of the genus Pycnanthemum — P. californicum, P. virginianum,

P. tenuifolium are enriched in flavonols. The content of flavanols in the raw material

introduced in the range of 115.9-185.4 mg / 100 g dry weight. The enrichment of raw

materials with these organic substances creates the prerequisites for the use of these

species with therapeutic and prophylactic as a source of flavonols.

10
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1.2 Obtaining isolated cells of small intestine epithelium of cattle

As is known, for the study of biochemical parameters of the small intestine
epithelium, the use of isolated epithelial cells is the most acceptable, which makes it
possible to exclude the effect on the studied parameters of the contribution of cells of
other tissues present in such complex formations as the intestinal mucosa [20—26].

To date, there are many methods developed for different experimental conditions
and different research objects [25]. At the same time, there are no reports in the
literature of a method for obtaining cells from the small intestine of cattle [26].
Therefore, in this part of the paper, the results of studies on the selection of optimal
experimental conditions and the effective method of obtaining isolated cells of the
small intestine epithelium of cattle are described.

The research used cattle of black and motley breed. Before the research in the
educational establishment, experimental groups of animals were clinically healthy
adult cattle aged 3-5 years, newborn calves aged 3-5 days — healthy and sick with
acute digestive disorders.

Adult animals of cattle were used in experiments according to two schemes,
depending on the tasks of the experiment [25]:

a) to develop a method for producing isolated epithelial cells, small intestine sites
were selected in a meat-packing plant, washed with 0.9% NaCl, pH 7.4 and transported
to the place of studies in the cold at 4-8 °C;

b) studies of metabolism, the state of exchange of cyclic nucleotides, enzymes,
prostaglandins, were carried out in isolated epithelium obtained from experimental
animals, as described below.

Preparation of intestinal epithelial cells by various methodological
approaches. Originally, the chemical citrate-EDTA method was studied, as the most
simple and economical. Sequential incubation with solution (A) containing sodium
citrate for 10 min, and then solution (B) for 15 min, allows a suspension of single
epithelial cells from the mucous membrane that retain the morphological structure and

polarity (apical and basal parts) when analyzed by light microscopy. We have also

11
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studied the possibility of using the enzymatic method of obtaining epithelial cells, since
other methods-scraping, vibration, rotation of the intestine [20] are not currently
applied.

The enzymes chosen were the most widely used enzymes — hyaluronidase,
collagenase and the method developed using the proteolytic complex Aspergillus
oruzae under the brand name Acrizim-III ("Diagnosticum", Lviv).

Criteria for the effectiveness of the application of these enzymes were selected:
a) the ability of enzymes to maximal release into the incubation environment of
epithelial cells; b) the absence of large aggregates and epithelial beds; c) the
homogeneity of the suspension; d) the nature of the cells obtained; €) satisfactory
values of intravital metabolic parameters.

As a result, it has been established that Acrizim-III possesses the minimum
efficiency in the separation of epithelial cells from 1 cm? of the intestinal wall (along
the serous membrane), and the maximum — of collagenase. Hyaluronidase reached 81%
of the collagenase efficiency for 5 min, 77% for 15 min and 69% for 30 min incubation,
but at the same time, the presence of aggregates and epithelial layers was greatest when
using hyaluronidase and especially the citrate/EDTA method, as was noted in [21]. In
the case of the use of collagenase and, especially, Acrizim-III, the cell suspension was
devoid of aggregates, was homogeneous, and after precipitation and washing by
centrifugation (in the angular rotor) with light shaking, it again turned into a
homogeneous suspension.

Thus, by the efficiency of cell separation, the homogeneity of their suspension,
the amount of material, the most appropriate is the use of collagenase. Most cells
retained a monologic polarity with a clearly distinguishable apical (Fig. 1, 2)
(macroverse) and a basolateral particle, an elongated cylindrical shape with a brush

border on the top, structured by the cytoplasm.

12
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Figure 1. Electron microscopic, characteristic of isolated small intestine cells of

cattle, obtained by various methods: a — 0.05% collagenase; b —0.1% of hyaluronidase;
c — citrate/EDTA/. The arrows indicate the high native activity of the apical and basal
part of the cell membrane (a), the damage to the apical membrane (b), the presence of

clusters of cells (c). x 7200.

At the same time, the incubation of cells under physiological conditions for 120
min revealed a high yield of cytosolic enzyme lactate dehydrogenase from cells
obtained with the help of Acrizim-III, which may indicate their low viability.

Evaluation of the metabolic activity of the epithelium obtained by various
methodological approaches. The characteristics of the metabolic and functional
characteristics of the isolated cells is crucial for the entire technique. This is especially
important if it is necessary to maintain a culture of epithelial cells. The criteria for
evaluating cells include a number of biochemical (lactate, pyruvate, citrate, etc.) and
functional (transport of amino acids, sugars, inclusion of nucleotide bases) indicators.
In some cases, the main goal is the speed of the study of the required indicators, and

therefore there is no need for a thorough evaluation of the preparations obtained.

13
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Figure 2. Electron microscopic characteristics of isolated small intestine epithelial
cells of cattle, obtained with 0.1% Acrizim-III (a). A typical epithelial cell: 1 — nucleus;
2 — the basolateral membrane; 3 — apical membrane; 4 — mitochondria; 5 — area of

apical intercellular contacts.

14
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In view of the fact that epithelial cells were used immediately in our studies, the
evaluation of their metabolic activity in obtaining enzymes differing was reduced to
the study of glycolysis substrates as the main way of energy supply to the intestinal
epithelium [22].

As might be expected, depending on the procedure, differences were found in the
content of pyruvate, lactate, in the Kkinetics and specific activity of lactate
dehydrogenase. It is known from the literature that the treatment of cells with
hyaluronidase is more severe [23] than the use of collagenase [24]. As shown by studies
using Akrizim-III to isolate the pyramidal neurons of the rat hypocampus, the
amplitude of the chemoactivated currents in the neuron was an order of magnitude
higher (0.724 and 8.520 nA) compared to collagenase. The advantages of Acrizim-III
before collagenase, in these studies, was confirmed by a similar difference in the
registration of potential-dependent sodium currents.

The effect of these enzymes on the epithelial tissue of the small intestine of cattle
has its own characteristics — the highest metabolic activity was detected by the action
of Akrizim-III, and the smallest — with the use of collagenase. Taking into account the
data of electron microscopic studies and low cell viability during the time of incubation
with the use of Akrizim-III, it can be concluded that the increase in metabolic activity
in this case is aimed at replenishment of energy costs, which in turn are aimed at
strengthening the life support systems of the cell (Na*, K* pump).

In support of this view, similar collagenase effects of opposite direction are
directed: with a high yield of cells, high plasma membrane safety for 120 min after the
production of isolated epithelial cells, opposite metabolic activity is observed in
comparison with Acrizim-III.

Thus, taking into account the indices of cell viability, the amount of material
obtained, we propose two working schemes for isolating isolated cells of the small
intestine epithelium of cattle using: a) 0.05% collagenase, as a highly specific method
of cell disaggregation; b) citrate/EDTA, as a sufficiently effective and, at the same

time, economical method.

15
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Scheme of obtaining cells of the small intestine epithelium of cattle. The use
of collagenase involves the following steps. After selection of the intestine and removal
of chyme, it is washed with physiological saline, pH 7.4, which has been cooled to 4—
6 °C. A segment of the intestine 10-15 c¢m in length is turned out and placed in an
incubation medium (see mat. and meth.) at 37 °C, which is pre-blown to saturation (4—
6 min) with 95% 0.2 and 5% CO0,, and before application of the intestinal region, the
collagenase enzyme is added to a concentration of 0.05% and incubated for 15 min
with a gentle shaking at a frequency of 45-60 times per minute.

At the end of the incubation, the intestinal tract is removed and the cell suspension
is filtered through 4 layers with a pre-moistened gauze incubation medium. The
resulting filtrate is centrifuged at 500 g in an angular rotor for 5 min. The supernatant
Is discarded, and the precipitate is diluted with an oxygenated incubation medium but
not containing collagenase and centrifugation is repeated under the same conditions.
The cell washing procedure is repeated 2—3 times. The final precipitate of isolated
epithelial cells is resuspended in isolation medium to a concentration of 1-4 mg protein
cells/cm?.

Thus, the developed procedures for obtaining isolated cells of small intestine
epithelium of cattle using collagenase and citrate/EDTA are quite acceptable for
studying various intravital biochemical parameters, comparative studies in the age
range or for studying pathologies of the digestive canal — enteropathology with diarrhea
phenomena.

Characteristics of energy metabolism in the epithelium of the small intestine
of adult cattle, healthy and sick enteropathology of newborn calves. Features of
nutrition and digestion of cattle are now widely reflected in the research of many
scientists, which makes it possible to identify cattle for organizing the digestive canal
among other animals. Studies Tomchuk V.A. et al. [25-35] established the structural
and functional characteristics of subcellular elements of the small intestine epithelium.
In this case, differences in the lipid composition of the epithelial cell membrane [25,
36] of enzyme activity [28, 29, 33] were established in norm and in pathology in acute

digestive disorders. To date, there are a number of differences in biochemical

16
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parameters between newborns and adults [25, 37, 38]. Taking into account that the
hydrolytic, transport, regulatory (CAMP and cGMP) function of the epithelium has a
high dependence on energy supply, in this part of the work the characteristic of the
state of energy metabolism in the epithelium of the small intestine of adult cattle,
newborns healthy and sick with enteropathology of calves is given.

For the content of metabolites of glycolysis and the cycle of tricarboxylic acids in
isolated small intestine epithelium of cattle, it is possible to characterize the degree of
metabolism in adult animals, especially in newborn calves and changes in pathology.
Thus, in adult cattle, a low level of pyruvate, characteristic for glycolysis, can be noted
with a high lactate content. The lactate/pyruvate ratio is 37. Newborn healthy calves,
compared with adults, significantly lower lactate levels, along with a low content of
pyruvate, citrate and lactate dehydrogenase activity. In newborn animals with
enteropathology, in comparison with healthy animals, the content is increased: 3 times
— pyruvate; 2.5 times lactate; in 18,8 times — citrate and 2,4 times lower the activity of
lactate dehydrogenase.

It is known that the main energy source of the epithelial tissue of the small
intestine is glycolysis. Despite the fact that the characterization of metabolic processes
in the intestinal epithelium is widely covered in the literature, interpretation and
comparative analysis of metabolic indicators are difficult due to the use of various
drugs — intestinal or mucosal scrapings, which contain cells of other tissues . In this
respect, the papers, where isolated epithelial cells were used, deserve attention.
According to the data of, the concentration of lactate in the small intestine epithelium
of the rat is 16 mM and, according to the authors, is 50 times higher than the pyruvate
content.

In original studies using proton NMR spectroscopy in the chicken epithelium, the
lactate level is 6.5 mM. If we take the intracellular volume of 1 mg of cells within 5—
10 pl, then the level of lactate in the epithelium of bovine animals will be about 73.0—
36.5 mM, according to our data. This can be explained either by the specific feature of

the research object — cattle, the main product of which is the carbohydrate food [39—
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43], or reflect the typically high glycolysis level characteristic of this small intestine-
jejunal section [44].

At the same time, the specific activity of lactate dehydrogenase in bovine
epithelium is commensurate with the data obtained for isolated rat epithelium [45].

The low level of metabolites in healthy newborn calves, on the one hand, does not
agree with sufficiently intensive transport processes during this period of development
[46], but on the other hand it can be explained by the receipt of many components of
energy metabolism from colostrum or characteristic of newborns state of carbohydrate
metabolism. As shown [46], the rate of glucose oxidation in the intestinal sections of
the intestines of newborn rats is very low until 21 days of development — during the
period of feeding them with mother's milk. When switching to independent feeding,
the rate of glucose oxidation and lactate production increases 3—4 times [46]. This
explains the low level of lactate, citrate, pyruvate in healthy newborn calves. The
pathological state of the digestive canal leads to a violation of the electrolyte balance
of the organism [27, 46, 47] and affects the function of the epithelium [48-51], and
according to our data changes intracellular homeostasis. The high level of citrate (18.8
times higher) in the epithelium of the small intestine of patients with enteropathology
of newborn calves, in comparison with healthy calves, indicates the inhibition of
oxidative processes in the mitochondria, which may be due either to insufficiency of
the oxygen supply of the epithelium [52], or to inhibition by another mechanism.
According to [32], suppression of oxidative phosphorylation by oligomycin or
rotenone leads to a change in the course of glycolysis activation.

Proceeding from this, the increase in the level of lactate observed in the epithelium
of newborn calves during diarrhea indicates activation of the glycolysis processes. In
addition, the condition of animals during the period of illness can be conditionally
regarded as a state of hunger, which can also lead to the activation of glycolysis [53].
At the same time, a decrease in the specific activity of lactate dehydrogovase in the
epithelium in enteropathology can be explained by inhibition by a high level of
pyruvate. In addition to the presented results from the calculated value for the
NAD*/NADH ratio, which is 242.7, 547.7 and 659.2 respectively for adult cattle,
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newborns healthy and diarrhea patients, the conclusion is that in the epithelium of
patients animals are inhibited by reductive reactions.

Thus, isolated small intestine epithelial cells isolated with collagenase or
citrate/EDTA retain their metabolic parameters, native cell membrane, morphological
polarity and can be recommended for studying various biochemical characteristics. The
peculiarities of metabolic processes (a decreased state of glycolysis, a cycle of
tricarboxylic acids) in isolated small intestine epithelium of healthy newborn calves
are established, in comparison with adult animals, which can characterize a special
(colostrum) feeding period. In patients with enteropathology with diarrhea syndrome
of newborn calves, activation of glycolytic processes is observed with simultaneous
inhibition of oxidative processes, which, apparently, reflects the pathological state of

the tissue.
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1.3 BioximiuHi MeXaHi3MHi pPO3BUTKY NMPOMEHEBOI0 ypaskeHHsI IMYHHOI CHCTEMHU
Opra’izmy

KoHTposb 3a TeHeTHYHOI0 CTaOIBbHICTIO OPTaHi3My Ta 3aXHUCT BiJ MPOHUKHEHHS
1 PO3IMOBCIOJIKEHHS UY>KOPIIHUX CyOCTaHIINA 31HCHIOETHCS 3a JOMOMOIOK IMYHHOL
cucteMu. Tomy mMOpymIeHHS 1i CTaHy T BIUTMBOM HECTPHUSATIWBUX 30BHIIIHIX
(hakTOpiB, BKIIFOYAIOYH 10HI3yIOUY pajdiallito, CTBOPIOIOTh YMOBH ISl HATPOMAKEHHS

a0epaHTHO-3MIHEHUX KJIITHUH, K1 € 3JI0SKICHUMH JIJISI TAaHOTO OpraHizmy [54].

Ha nanwmii yac, B yMoBaxX JIOKQJIbHHUX BIMCHKOBHX KOH(QIIKTIB 1 I100aibHOTO
T€OMOJIITUYHOTO MPOTUCTOSHHA HE MOXXHA BHKJIIOYAaTH MOKIIMBICTH BUKOPHCTAHHS
saepHoi 30poi. CheriaJbHl TEXHOJIOTIl IOB sA3aHl 31 3HUIICHHAM 1 YTHIII3aII€l0
AlepHUX OOEMPUIACIB; 3HATTSA 3 E€KCIUTyaTalli sIIEpPHUX PEAKTOPIB, SIKI BHUEPHAIH
eKCIUTyaTallliHui pecypc; KOHBEpCis sSAEepHOI MPOMMCIOBOCTI; SiAEpHI BUOYXH, SKi
IPOBOAATHCS B IHTEpECAX HAPOJAHOIO TOCIOIAapPCTBA; JIarHOCTUYHI BUITPOMIHIOBAJIbHI
NpWIAJM; CXOBHILNA paJlOaKTUBHUX BIAXOJIB; pPaJiOXIMIYHI MIANPUEMCTBA 3
PafioOHYKIIITHUMU JIKEpeSlaMu; TIEPEBE3CHHS Pall0aKTHBHUX MaTepialiB - OCh 1AJIEKO
HETMOBHUH Tepesik HeOe3MeUHNX 00 €KTIB 3 10HI3yIOUUM BUIPOMIHIOBAHHSM. 3HAHHS
HACHIAKIB Jii Ha JIOJICBKUH OpraHi3M 10HI3yIOYOTO BUIPOMIHIOBAHHS, I[HOTO
HeOe3neuyHoro (pi3uyHOro YMHHUKA, SIKUW BCE 1€ MIMPOKO BHUKOPUCTOBYE JIOJCTBO,
JOKU HE OyAyTh BIJKPUTI HOBI, MEHII HeOe3Me4Hi JKepesia eHeprii - HeoOXiaH1
BiICEKOBUM JiiKapsim [55].

[lenTpanbpHe Miciie B 3/1IMCHEHH] IMyHHOI pEaKTUBHOCTI HAJICKUTH JIIM(POITHUM
KJIIITUHAM, $IKI XapaKTepU3YIOThCSl HAMOUIBLION palOvyTIMBICTIO. Y€ B PpaHHI
nepioy IMOCTIPOMEHEBOrO BIUIMBY TYT BIIOYBAaIOThCS MOPYIIEHHS CTaOUIBHOCTI
reHOMY, METabO0I13My, MPOHUKHOCTI JIIM(POILMTIB Ta iX (parMenTaiis 3 popMyBaHHAM
anonTo3HUX Tuleub [56]. Ha choromHimHid JgeHb B CydacHiM paaiodioforii
aKTyaJIbHUM € OUIbII JeTajbHE BHMBYEHHS OIOXIMIYHHUX MEXaHI3MIB PO3BUTKY
MIPOMEHEBOTO ypaXeHHS opraHizMy. Tak sK HaMU MOTNEPEIHHO BCTAHOBIEHO, IO B
TiMPOITHUX  KIITHHAX MAaOTh  MiICIle  IOCTpaidialliiHi 3MIHM  aKTHBHOCTI

Ca?*/kanmpmonymin- i ¢cGMP-3anexHux KiHas, fKi HOB’sA3aHi 13 Hecrenu(piaHIM
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aJanTalifHIM CHUHAPOMOM KJIITUHHOI CHCTEMH, II0 BHUHHUKA€E Yy BIJANOBiAL Ha IO
pajiarii, To epej] HaMu MOCTajIo 3aB/IaHH BUSCHUTH OCHOBHI MeXaHi3MH 3MiH CaM -
1 G-KiHa3HUX aKTUBHOCTEH MPU MPOMEHEBHUX BIUIMBAX HA OPraHi3M, IO € aKTyaJIbHUM
1 BaXJMBHM MHTaHHSAM Cy4acHOi pajio0iosiorii Mpyd BHUBYCHHI BUHUKHEHHS Ta
PO3BUTKY PI3HUX MOPYILIEHb HA MOJIEKYJISIPHOMY PiBHI.

[ocTpamiamitini 3Minm ¢cGMP- i Ca?'/kanbMomyTliH-3a1€KHAX HPOTEIHKIHA3
MOXYTh OYTH BHUKIHMKaHI IOPYIICHHAM (EPMEHTHO-CYOCTpaTHOI B3aeMOdIl Ta
3’€IHAHHAM K1Ha3 3 PETyJIATOpPaMHU iX aKTUBHOCTI, @ TAK0>K 3MIHAMHU OCHOBHHUX (h13HKO-
XIMIYHUX 1 KaTaJITUYHUX BJIAcTUBOCTEH ¢depMmenTiB. JlaHi mnpumyiieHHs Oyiu
MOKJIaJICHI B OCHOBY €KCIIEPMMEHTIB 10 BUBUEHHIO (yHKIIOHYyBaHHA G- 1 CaM-kiHa3
npu 1ii mpomeHeBoro dakropy. st 060x GpepmMeHTIB BU3HAYAIU ONTUMAaIbHI YMOBH
npoTikaHHsa ¢dochoTpaHcdepaszHoi peakiiii, 3aleKHICTh AKTHBHOCTI KiHA3 Bij
KOHLIEHTpalli BOJHEBUX I10HIB B 1HKyOal[liHOMY CEpEeIOBHILI, T1JIPOJIMHAMIYHI
po3Mipu (pepMEeHTAaTUBHMX IMpemnapaTiB Ta cyOctpaTHy cnenudiuHicte ¢cGMP- 1
Ca®"/xanpMOIyIliH-3a/IeKHUX TIPOTEIHKIHA3, XapAKTEPUCTHKH SKUX CYTTE€BO HE
3MIHIOBAJIMCh TIPU BIUIMBI Ha OpraHi3M 10HI3YIOUOTO BUIPOMIHIOBAHHS B
cyOJIeTaIbHUX JI032aX.

ToMmy, MOXJIMBO, IO TMOCTpaAlaliiiHl 3MIHM AaKTUBHOCTI JOCIIJKYBaHUX
(depMeHTIB MOB’A3aHI 0e3mocepelHbO 13 MPOXOJKEHHSIM (QocdoTpanHchepazHoi
peakiii. Ak Bimomo, G- 1 CaM-kiHa3u € ABoXCcyOCcTpaTHUMHU (HDepMEHTaMU: JTOHOPOM
¢docoary Bucrynae ATP [57], a akuenTopom (dochaTtHoi rpynu, sika NepeHOCUTHCS
en3umoM Bisl ATP, MoxyTh OyTu 6151KOB1 cyOcTpaTH pizHoi npupoau [58]. Hami 6iibi
JETANbHO 3yMUHUMOCH Ha KOXKHOMY 13 PO3TIIsIHyTHX (GepMeHTiB. B mpoBeneHux
JTOCIIDKEHHSIX MM CIIOCTEpIraiu, 10 Aisi PEHTTeHIBCHKOTO OMPOMIHEHHS B Majux
n03ax B JIM(OIMTAX CeJIe31HKU MPUBOAMIA 10 CYTTEBUX 3MiH y B3aemonii cGMP-
3aJIeKHOT MPOTEiHKIHA3U 3 cyOcTpaToM QocdoTpaHcepasHoi peakiii ricroHom H2B,
10 BiAOMBAJIOCh HAa 3POCTAHHI CIOPITHEHOCTI €H3UMYy [0 JaHOro O1JKOBOIO
cyoctpaty. Binmivanu mopymenns B3aemomii G-kinasu 3 ATP mpu ompomiHeHHi
TBapuH B 11031 0,5 I'p, Ha 110 BKa3yBajo 3MEHIIEHHS CIOPIAHEHOCTI (epMEHTY 110

aneHosuHTpudocdary.
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s 3aiiicHeHHs mipotiecy (GocopuiitoBaHHS HEOOX1THOIO YMOBOIO € HasBHICTh
ioniB Mg?* B iHKyOaI[iiiHOMy CepelOBHUIi, OCKIIBKM CHpaBkKHIM CyOCTpaToM
pocporpanchepasnoi peaxuii € Mg?-ATP [57]. Hamu BHM3HA4anach 3aJ€XKHICTH
aktuBHOCTI cGMP-3anexH0T MpoTeiHKiHA3K Bijl KOHIIEHTpallii ioHiB Mg?*, Mn?*, Ca?",
BmnuB pentreniBcekoro ompomineHHs B go3ax 0,5 1 1 I'p me BigoOpaxkaBcs Ha
axktuBalii GepMenTy ioHamu Mn?*, 110 He MOKHA BiJIHECTH 110 3aJI€KHOCTI aKTUBHOCTI
G-kinasu Bix ioniB Mg?* i Ca?*, ska pi3ko 3pocTaia, a BiIXWICHHS BiJl KOHTPOJIbHUX
3HaueHb K, CBiTYMIM IO 3MEHIIEHHS CHOPiAHOCTI naHoro ensumy mo Mg?* i Ca?",
Pizke 30unbiieHHss mBUAKOCTI (ochoTpandepasHoi peakilii Mpu aKTUBAIi 10HAMU
Ca®" y3romkyerbes i3 MiJBHINEHHAM HOro BHYTPIIIHLOKJIITUHHOI KOHIEHTpALii Ta
3aJIeXKHUM B Yacl 3pocTaHHsM piBHS cGMP B uTo30:m a1iM(OUKUTIB CENE31HKU TPH J1i
HEBHMCOKHX JI03 10HI3yI0401 pajiiaiii.

Takum uyumHOM, B3aeMojis cGMP-3anexHoi mpoTeiHKIHA3M 3 cyOcTpaTaMu
peakiii ¢ochopuatoBaHHsI Ta aKTUBAIllsl €H3UMY 10HAMHU JBOXBAJICHTHUX METAIIB €
YYTIUBUMH 10 Jii 10HI3yIOYOTO BHUIIPOMIHIOBAHHS B JOCHIDKYBaHMX J03ax. Auie
OTPUMMaHI HAMH 3MIHU MPOXOKEHHS (ocoTpaHdepa3Hoi peakiii He MOKYTh OyTU
€IMHO MOXJUBUM (HaKTOM, SKMM 3MaTHUM TOSICHUTH 1HAKTUBALIKO (QEpPMEHTY
BUJILJIEHOTO 13 PO3YMHHOI (PpaKIlii JiM(POIUTIB CEIE3IHKH.

Tomy 30BCIM peanibHO, IO ypaxkaroya [l peHTT€HIBCbKOTO ONpOMiHEHHs Ha G-
ctoponu ¢cGMP Ta mpornecy aBrodocopuntoBanHs. [Ipm BmiMBI Ha Oprasizm
10HI3YI04O1 pajiamii BiJOyBaJIOCh IIJBUINCHHS MaKCUMaJIbHOI akTHUBHOCTI cGMP-
3JIKHOI MPOTEIHKIHA3HM JTIMPOITHUX KIITHH TpH akTuBalii cGMP: 3 miaBuieHHsIM
71034 ONPOMIHEHHS e(eKT nifcuintoBaBcs. KpiM 1boro, /1ist i(poMeHeBoro (GakTopy HisiK
HE TIPOSBIISIACH HA CHOPITHEHOCTI eH3uMy a0 nukmuHoro cGMP. Ile Bucrtynae
JOJIATKOBUM JIOKa30M TOro, IO Y€ B paHHIM TMepioJ BIUIMBY 10HI3YyHOYOTO
BUIPOMIHIOBaHHS B JIMQOLUTAX CEIE31HKU 3MIHIOETHCS cTalloHapHuil piBeHb cGMP
B HaIpsAMKY TiABUIIEHHS [59], mOB’s13aHMIA 13 3pOCTAHHSAM BHYTPINIHHOKIITHHHOTO
Ca®*, mo B pe3yJIbTaTi MPU3BOAUTH J10 301IBIIIEHHS MaKCUMAaJIbHOT akTuBaIlii G-KiHa3u

cGMP.
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BaxnuBuM mMexaHi3MoM peryJisiii akTuBHOCTI cCGMP-3anexHux npoTeiHkinas €
aBToochopumoBanns B npucyTHocti ATP i ioniB Mg?* [60]. [l pociigKeHHs
peakiii aBTodochopriaoBaHHs OyB OAepKaHUW Tpenapar (EepMeHTy, IO MICTHUB
CIIZOBl KIIBKOCTI UUKIIYHUX HYKICOTHIIB. JlaHUN mpoliec IPOXOAUB JIOCUTH
MOBUIBHO 1 B HU3bKIM CTymeHi, TUIbKM jAojaBaHHI cAMP miaBumiyBano ioro
MOYaTKOBY IMIBUAKICTh. BrummB ioHi3yrouoi paaiamii B qo3ax 0,5 1 1 I'p Ha peakiiito
aBrodochopumoBanHss G-KiHa3u B JIM(OIUTAX CENE31HKU IIypiB MPU3BOAUTH IO
3poctaHHs cropiaHeHocT] pepmenTy 10 ATP i3 30UIbIIEHHSIM JJ03U ONPOMIHEHHS, 110
HaIeBHO, BU3BaHe iHTeHcHU(ikalieo aBrodochoprioBanHsa xojodepmeHTy. Kpim
1[bOTO, B1IOYBalOThCs TOpYyIIeHHS B3aemoJli cGMP-3anexHoi mNpoTEiHKIHA3K 3
OCHOBHUM akTHBaTOpoM (ochoTrpancdepasnoi peaxiii - cGMP, 1o BimoOpakaeTbes
Ha 3HIDKCHHI KaTaJIITHYHOI AaKTUBHOCTI  eH3uMy. biojoriune 3Ha4eHHS
aBTO(OChHOPUITIOBAaHHSI 1I€ BHUBYAETHCA, ajié BPAaXOBYIOUM OTPUMaHI HaMH JIaHI,
JOLIJIBHUM € TPUITYIIEHHS Y4YacTl bOro MPOLECY B TrajibMyBaHHI (G-KIHAa3u 4epes
IUKTIYHUN TyaHo3uHMOHOQocdar. BinmMideHa TakoX TEHISHINS 0 3HUIKSHHS
criopigHeHocTi aBTodochopuiaroBanoi cGMP-3anexxHoi nporeinkinazu 1o cAMP, ska
BlIacTUBa (pepMeHTy micias nii 10HI3yr0YOro BUIPOMiHIOBaHHS B no3ax 0,5 1 1 I'p.
Otxe, cryninb BBy cAMP Ha peakuito aBTO(OCHOpPUIIIOBAHHS, B 3arajbHOMY,
nicast Jii MpOMEHEeBOro (hakTopy 3MEHIIYETHCS, MPUYOMY JOJIS IbOTO 3MEHILIEHHS
3pOCTaE 13 301TBIICHHSIM 031 OIPOMIHEHHSI.

TakuMm 4YMHOM, B OCHOBI MOCTpadialliiHuX 3MiH akTUBHOCTI cGMP-3anexHoi
MPOTETHKIHA3M, IO CIIOCTEPIrajuCh HAMH B TOYATOBHUX JIOCHIKEHHSX, JIEXKATh
MOPYIIEHHS Y B3aEMO/IIi €H3UMY 3 OJTHUM 13 cyOcTpatiB ocorpancdepazHoi peaxirii
- ATP, edexti axrtuBanii G-kinazu iomamm Mg?* i Ca®" Ta perynsmii akTUBHOCTI
dbepmenty 31 croponu aBTodochopumoBanns. Kpim 1p0r0, BpaxoBylouud Te, IO
KpamuM cyoctpatom it cGMP-3anexnoi mpoteinkiHazu € rictoH H2B i, mo
MOJKJTMBE iICHYBaHHS JaHOTO €H3UMYy B HacmueHoMy cGMP cTani BITpO0BIK MIUPOKOTO
nianazoHy KoHieHtpailii cGMP, MoXxHa 3 IEBHUM CTylI€HEM BHU3HAYEHOCTI B1HECTH

nociipkyBany G-kiHazy ao Ip tumy.
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Ockulbku B MONEpenHiX poOOoTax BCTAHOBJIEHA JOCUTh BUCOKAa aKTHUBHICTbH
Ca?*/kanbMoy TiH-3a1€KHOi mpoTeinkinasu B T-nimMdonmTax, To 1i KIITHHH TaKOX
Oynu 00’ €KTOM HAIMX JOCTIKEHb JJIS TIOIAIBIIOT0 BUSCHEHHS MOMIIMBUX TIPHYNUH
NOCTpaialliiHUX TMOPYIIEHb B PEryJdmii KIiTHHHOro Mmerabomizmy. Ilicas mii
MIPOMEHEBOTO (haKTOPy MOMITHO 301bIIyBanack cropimaenictb CaM-kiHasu B- 1 T-
miMmponuTiB 10 ogHOTO 3 cyOcTpatiB mporecy pochopmmoBanns - ATP, mo moxe
BUCTYIIATH €JIEMEHTOM IPOSIBY aJIallTATUBHOI peaKIlii IMyHOKOMIIETEHTHUX KIJIITUH Ha
10 10HI3YIOYOI pamiarii.

MoxmuBo, mo 4ynmBicTh Ca?'/kanbMOLyNiH-3aJI€KHUX IIPOTEIHKIHA3 10
BIUTMBY OIPOMIHEHHS CIIPOMO>KHA MTPOSIBISATUCH HE TIJIBKU PO3TIISTHYTUM MEXaHI13MOM,
ajie i peryJisii€r0 akTUBHOCTI IOCHII)KYBaHUX (DEPMEHTIB, BUAUICHUX 13 TIM(POITHUX
KJIITUH CEJIE31HKU 1 TUMYCY Ha paHHIX eTarax Jiii 10HI3yl04oro BUIPOMIHIOBaHHA. B
JAHWUW Yac BCTAHOBJIEHO, III0 OCHOBHUMHM MPUPOJAHUMU peryisitopamu CaM-kiHa3u €
iorn Ca®" ta kampmonmynin [61]. B B-mim¢onurax micias IPOMEHEBOrO BILIMBY
crocTepirany 30iNblIEHHS cropizHeHocTi (gepmenty no ioniB Ca?'. Ilpore B T-
niM(OIMTaX BU3HAYAIN 3BOPOTHIM eeKT - mopymeHHs B3aemoxii Ca*/xansmomyin-
3alIeXKHOI NpOTEiHKiHa3u 3 akTuBatopoM Ca?!, ske OB s3aHe 0€3MOCEPENHLO 3
YpaKEeHHSIM (DYHKIIIOHYBAaHHSI CaMOT0 (PEpMEHTY, OCKUIBKA B YMOBax pajaialiiiHoro
BIUTMBY BIJI0YBA€ETHCS MIABUIIEHHS BHYTPIIIHbOKIITHHHOTO PiBHS KalbIlito [62].

Jlis TOTaJIbHOTO PEHTTEeHIBCHKOTO OMPOMIHEHHS B JOCTIIKYBaHHMX J03aX
npusBoaMna 10 36imbmieHHs cnopimHenocti CaM-kinasu mo Ca?*-3anmexHoro
OUIKOBOTO pEryJisiTopa - KaJdbMOAYJIIHY B JIM(MOITHUX KIITHUHAX CEJNE31HKH, M0
Bi/INOBilac XapakTepHUM 3MiHAM akTHBalii eHsuMy ioHamm Ca?*. B mimdormrax
THMYCY CITOCTEpPITajii MPOTHICKHUNA e()EeKT MPOMEHEBOTO BIUIMBY, KU BKa3ye Ha
3HAYHI TOPYIICHHS B B3aeMojii (epMeHTy 3 KaJbMOIyTiHOM. Takuii HEOHAKOBHIA
XapakTep 3MiH MOKHA MOSACHUTH TuM, o Ca?*/kansMo Ly liH-3aIeKHa IPOTEIHKIHA3A
CIPOMOXHA  aKTUBYBaTHUCh  HCICHTMYHUMH  MOJICKYJSIpHUMH  (popMamMu
KaIbMOAYJiHY, $IKi PO3PI3HAIOTBCA KINBKICTIO 3B's3anux iomie Ca?* B pisHHX

TiMpoigHUX KIITHHAX IypiB [62].
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CknagHiCTh MOJICKYJISIPHUX MEXaH13MIB 3abecreyeHHs rporiecy
aBrodochopumoBanHsi CaM-kiHa3 poOUTh BUCOKOIO HMOBIPHICTh pagioypakeHOCTI
PETYISTOPHOTO TIporlecy Takoro tuiy. [lpumyckaroum, 1O 3MiHH aKTHBHOCTI
(dhepMeHTY IMyHOKOMIETEHTHUX KJITUH IIiJI JIE0 PEHTIC€HIBCHKOTO OINPOMIHCHHS
MOXYTh OyTH OOYMOBJEHI PpI3HUM CTyneHeM (QochopuitoBaHHS  camoi
Ca?*/kanbMOy IiH-3I€KHOI  IPOTEIHKIHA3K, IPOBOAWINCH  JOCIIIKEHHS IO
BUSICHEHHIO poJti aBTO(PoChHOPHIIIOBaHHS B PETyJIAIii aKTUBHOCTI €H3UMY B YMOBax
IIPOMEHEBOT0 ypakeHHs. BcTaHOBIIEHO, 1O BIUIMB MajMX J03 10HI3yI0U0i pajaiaiii He
BHUKJIHMKAB CyTTEBUX 3MiH cropigHeHocTi CaM-kiHa3u, BHAUICHOI 13 JiMQOLHUTIB
cene3inku, 10 ATP mpu mpoxomkeHHi peakiii aBTodocopuiatoBanHs. B Hammx
JAOCTIDKEHHSX TOKa3aHo, MO0 aBTOPOCHOPUIIOBAHHS MPHU3BOAUTH 10 3MEHIICHHS
(epMeHTaTHBHOI aKTHBHOCTI, 3alexHOi Big iomie Ca?" i xaneMmoxyminy, Ca?'-
HE3aJIe’)KHA AKTUBHICTb NpPU LBOMY 3HA4YHO 3pOCTA€, IO MOBHICTIO BiANOBIAAE
peryinsaTtopHii  Mozeni  iHmmMX  aBtopiB  [63]. Ilpu aii  onmpomMiHEHHS
aBrodpochopumoBanHss ~ CaM-kiHazuB  JIM(QOITHUX  KIITHHAX  CEJIE31HKH
inTencudixyerses i cmiBBimHomenns Ca?*-3anmexnoi i Ca?*-HesanexHoi (popm
30epiraeTbcsl.

Taxum unnOM, B3aemois Ca?*/kanbMo Ly IiH-3aI€KHOI IPOTETHKIHA3H 3 OJHUM
13 cybctpatiB dochoTpancdepasnoi peakuii - ATP, 3 perynstopamu ii aKTUBHOCTI
Ca?* i KanbMOIYIJIiHOM, a TaKOX Hporec aBToGoCHOPHIIOBAHHS € PagiouyTIMBUMHU,
[0 CYTTEBO BigOMBaeThcsi Ha (yHKIIOHYBaHHI cuctemu CaM-3anexHoro
dbochopuitoBaHHs 1 MOke OyTH TPUUUHOIO MOPYIIIEHb MPOTETHKIHA3HOT AKTUBHOCTI B
niMdonuTax cene3iHKd BCTAHOBIICHUX HAMU PaHIIIIe.

Omxe, i0OHI3yI0ua pajialis B MaluX [03aX BIUIMBAc Ha pieHb ioHiB Ca®* Ta
[UKIIIYHAX HYKJICOTHIIB, (EepMEHTIB iX MeTaboii3My 1 aKTHUBHICTH BIAMOBITHUX
NpoTeiHKIHA3 B JiM(doUUTax Cele3lHKH UIypiB, [Ki € OUIbII TOMOI€HHI IO
pagiouyTiuBocTi. LI 3MiIHM BHUKJIMKaHI MOPYUIEHHSMHU SIK pelenTop-epexKToOpHUx
MeXaHi13MIB MEMOpPaHHOI peryJsisuii, Tak 1 (yHKLUIOHYBaHHA caMUX (PEPMEHTIB, IO
3M1MCHIOITh  (PocdopriitoBaHHsT e(EeKTOpHUX OUIKIB. A 11e, B CBOIO 4eEpry,

MIPOSIBIISIETHCS. B HEAJIEKBATHOMY TPHIOMI Ta mepeaadl peryjJssiTOpHUMH CHCTEMaMu
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B paHHI{ NepioJi MPOMEHEBOTO BILIUBY.

26



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

SECTION 2. CLINICAL MEDICINE

2.1 Radiofrequency monoablation with delayed ultrasound-guided sclerotherapy
of collateral veins as a method, selected for outpatient treatment of saphenous
venous disease of lower extremities

Aim. To provide clinical substantiation for the application of radiofrequency
monoablation with delayed ultrasound-guided sclerotherapy of varicose collateral
veins and insufficient perforating veins in outpatient treatment of venous disorders,
including patients with considerable stem diameters of the great saphenous vein.

Methods. 928 patients (538 females and 390 males) with different stages of
venous disease were examined and treated in the «Revival» medical center (Zhytomyr)
and the city center of phlebology, based on «Paraklit» medical center (Ternopil).
Ultrasound diagnostics, using Mindray Z5 (Mindray Bio-Medical Electronics Co.,
China), was applied to define venous disorders in lower extremities with subsequent
VNUS Closure FAST radiofrequency ablation to eliminate the vertical reflux. Standard
procedure of mini-phlebectomy involved the application of Steril Strip wound
dressings. Insufficient perforating veins were treated with ultrasound-guided foam
sclerotherapy. The Numerical Rating Scale (NRS), the venous disability score (VDS),
the venous severity scoring (VSS) and the Short-Form Health Survey (SF-36) were
used to assess different aspects of patients’ condition. The statistical analysis was
applied to process the obtained data.

Results and Discussion. The highest rates of achieving the involution of
collaterals were demonstrated for radiofrequency monoablation with delayed
ultrasound-guided sclerotherapy, followed by the results of RFA with simultaneous
mini-phlebectomy.

Conclusions. Due to less traumatic performance and shorter duration of the
procedure, radiofrequency monoablation with delayed ultrasound-guided
sclerotherapy can be used as a method of treating saphenous venous disease of a wider

range of patients, including the elderly and multimorbid patients.
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Key words: radiofrequency ablation, saphenous veins, minimally invasive
surgery.

Introduction. Chronic venous hypertension in superficial subcutaneous system
Is a polyetiological problem which may result from post-thrombotic syndrome, stenosis
or occlusion of deep veins, obesity, restriction of movements in the joints of the lower
limb, immobilization, pelvic congestion syndrome, genetic factors, endothelial
dysfunction or venous reflux in superficial veins due to their valvular insufficiency [64,
65, 66, 67, 69, 75, 77, 78, 81]. The latter case may serve as a basis to diagnose lower
extremity varicose disease (LEVD) proper. Therefore, in the context of surgical
treatment of chronic venous hypertension, one should take into consideration the fact
that hemodynamic disorder in the system of inferior vena cava may be a clinical sign
of many pathological conditions, manifested by “varicose syndrome”. In such cases,
the indications for surgery on superficial venous system are doubtful. A different
situation is observed in “primary” varicose disease — this pathological condition is
successfully corrected with surgery. Minimally invasive surgery, in particular, thermal
ablation or application of medical adhesives, should be preferred over other different
methods of surgical treatment.

Due to minimal intervention, short duration and no need for general anaesthesia,
these surgeries have become suitable not only for the general bulk of patients, fit for
work, but also for elderly patients and for people with limited mobility or concomitant
somatic diseases. Due to these and a number of other known factors, in particular,
positive functional and cosmetic effect, the abovementioned methods have been
recognized as “a golden standard” in surgical treatment of saphenous venous disease
and their application in treating this pathology is not under discussion [68, 69, 70, 71,
72, 74, 80]. On the contrary, the selection of ways to eliminate visible protuberant
varicosities of collaterals in the system of saphenous veins is still discussed both
globally and in Ukraine. Moreover, a situation of uncertainty in selecting the method
of minimally invasive surgery arises in conditions of “one-day surgery” (office-based
surgery), where new techniques of treating venous disorders, in particular, such

hemodynamic methods as ASVAL, CHIVA that envisage surgery on varicose
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collateral veins, are regularly introduced. A surgeon faces the questions: should
monoablation be conducted to eliminate vertical reflux and should the intervention in
collaterals be delayed until the clinical analysis of ablation consequences in post-
surgical period is completed? Should both interventions be simultaneous? There is no
doubt that solving this issue will expand the spectrum of minimally invasive surgical
treatment of venous disorders at the pre-hospital level and ensure preventing their post-
surgical relapse.

Materials and methods. In 2016-2020, 928 patients with venous disease on
C,—C,4 stages according to CEAP classification were under observation in the «medical
centre» (Zhytomyr) and the city centre of phlebology, based on «Paraklit medical
centre» (Ternopil). These patients included 538 women (58%) and 390 men (42%) in
the range of 18-72 years old.

All the patients underwent ultrasound diagnostics to determine
phlebohemodynamic disorders in the extremities. The ultrasound of the venous system
in lower extremities was performed using Mindray Z5 (Mindray Bio-Medical
Electronics Co., China), equipped with the sensor with the frequency of 5-14 MHz and
the relevant standard software package of the abovementioned company for the
investigation of the venous system. The patients were examined in the afternoon, in the
vertical and horizontal positions. During the ultrasound examination, the presence of
blood flow in veins was estimated along with the diameters and forms of vein lumen,
their deformation and sack-like transformation, thickness of walls, homogeneity,
elasticity of valves, their function during hydrostatic pressure tests, the presence of a
reflux, the duration of retrograde flow along venous lines, the distribution of the latter,
the condition of sapheno-femoral and sapheno-popliteal junctions. Special attention
was paid to localizing perforating veins, defining their diameter and the duration of
venous reflux therein. The clinical data and the data of the ultrasound examination of
the venous system in lower extremities were decisive in selecting the method of
eliminating venous refluxes.

VNUS Closure FAST radiofrequency ablation (RFA), using COVIDIEN of
Medtronics company, was used to eliminate the vertical drop. Mini-phlebotomy was
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conducted by the standard procedure without suturing skin incisions but using wound
dressings like Steril Strip. The treatment of insufficient perforating veins was
performed via ultrasound-guided foam sclerotherapy with 3% polidocanol solution
with mandatory preliminary tumescence and washing the zone of the perforating vein
with the physiological solution, cooled to +1—+3°C, with the purpose of inducing
angiospasm in the latter. RFA of the perforating vein was conducted in 9 cases using
catheter of 6 Fr (2.0 mm) by the standard method.

Depending on the clinical picture and the data of ultrasound examination, RFA
was used in the following variants: a) 493 patients underwent only monoablation; b) in
357 cases, monoablation with delayed ultrasound-guided sclerotherapy was conducted
(three months after the main surgery); c) 78 patients had RFA with simultaneous mini-
phlebotomy and ultrasound-guided sclerotherapy.

The indications to simultaneous mini-phlebotomy were deemed to be varicose
collaterals (5+0.3 mm) in the system of the insufficient anterior accessory saphenous
vein (AASV), with simultaneous valvular insufficiency of the great saphenous vein;
the indications to simultaneous ultrasound-guided sclerotherapy were considered to be
varicose Leonardo’s vein, which joins posterior tibial veins via a group of insufficient
Cockett’s perforating veins (their diameter exceeds/equals 4 mm, the refluxes therein
are over 0,5 sec), and the presence of pathological perforating veins in femoris. It is
noteworthy that the diameter of the GSV stem exceeded 16 mm in 221 (26%) patients
of group “b” and in 20 (25.6%) patients of group “c”. The duration of monoablation
was 16.3+£3.7 min on average, and that of the ablation, supplemented with mini-
phlebotomy and ultrasound-guided sclerotherapy — 72.1+4.3 min on average.

The efficiency of surgeries was assessed by the clinical and ultrasound picture
prior to and after surgeries. The pain intensity was determined by the Numerical Rating
Scale (NRS). The patients’ inability to work was assessed by the venous disability
score (VDS) and the disease severity — by the venous severity scoring (VSS) VSS [73,
76,79, 82, 83, 84]. Life quality was assessed using the Short-Form Health Survey (SF-
36), which allows assessing the dynamics of restoring physical, psychological and

social functioning of patients after surgical treatment. This survey consists of 36
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questions, forming 8 subscales: Physical Functioning (PF), Role limitations due to
physical health (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social
Functioning (SF), Role limitations due to emotional problems (RE), Mental Health
(MH).

The statistical analysis included the data of descriptive statistics and the
assessment of the significance of differences. The obtained data were checked,
processed and analysed using a computer programme.

Results and Discussion. The ultrasound examination of the stem of saphenous
veins demonstrated that following RFA, out of 928 patients, 46 (5%) had the
recanalization of GSV after a year, and 84 (9%) patients — after three years No reliable
difference in the clinical effect was observed in patients with SGV diameters,
exceeding 16 mm, in both groups after one and three years. We would like to highlight
that after three months of observation, the involution of collaterals was achieved in
58% of patients who had undergone monoablation. Therefore, 42% patients needed
additional application of ultrasound-guided sclerotherapy. The control examination
after six months since the primary intervention revealed that the involution of varicose
collaterals was present in 94% of patients, who had had ultrasound-guided
sclerotherapy, delayed for three months, and 89% — in the ones with simultaneous mini-
phlebotomy. One year after conducting RFA with ultrasound-guided sclerotherapy, the
percentage of the involution of varicose collaterals was 92% against 83% in case of
simultaneous interventions. Three years later good clinical effect was observed in 85%
and 81% cases respectively.

Venous clinical severity score (VCSS) (C) in all the patients equalled (6,1 £ 0,2)
points, anatomic score VSDS (A) — segmental score of the reflux — (1,09 + 0,12) points,
physical activity VDS (D) — (1,05 + 0,10) points. The average disease severity VSS
(C+A+D) was (8,47 + 0,40) points. One month later a reliable 1,42-fold decrease (p <
0,05) in the disease severity was observed in the first group of patients, the second and
third groups had a 1.77-fold and 1.63-fold decrease (p < 0,05) respectively. Three

months later, these indices were 2,32; 2,61; 2,55 respectively, and six months later —
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3,56, 3,79, 3,64 (p < 0,05). Further on, twelve months later, there was no considerable

difference in the indices by VSS score (Fig. 1).
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Fig. 1. The severity of chronic venous disorder by VSS scores in dynamics
after the surgery.
During the early post-surgical period after monoablation, the intensity of pain

was 88% lower compared to simultaneous surgeries.
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Fig. 2. Life quality indices after three months since the surgeries.
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As for life quality, the statistical analysis of indices demonstrated (p<0.05) that
life quality improved after three months since the surgeries (Fig. 3). However, after
monoablation the quality of life was somewhat better compared to RFA with
ultrasound-guided sclerotherapy and RFA with sclerotherapy.

Conclusions. Radiofrequency monoablation with delayed ultrasound-guided
sclerotherapy is a considerably less traumatic and short-term method compared to
simultaneous surgical treatment, which provides for its wide application for elderly
patients and people with multimorbid concurrent pathology. At the same time, the
reliable difference in the clinical effect was observed neither in short-term nor in long-
term observations, which allows recommending radiofrequency monoablation with
delayed ultrasound-guided sclerotherapy as a method of treating saphenous venous

disease in the outpatient setting.
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2.2 Diagnosing meridional amblyopia in astigmats on the basis of assessment of
asymmetries in visual acuity and refraction as vector quantities

Refractive abnormalities are a major cause of impaired function and
development of the visual system. Patients with astigmatism are characterized by the
most complex impairments in the mechanisms underlying binocular vision and visual
perception. In astigmatism, the optical system of the eye forms images varying in size
and sharpness across different retinal meridians, which results in a substantial
Impairment in the shape of object images. These factors cause the development of
meridional amblyopia (MA). MA manifests itself as selective alterations in visual
acuity (VA), with substantial differences in the ability to resolve contours and details
of different orientations under conditions of best-corrected ametropia [85-88]. It is
noteworthy that monocular meridional asymmetries in visual acuity cause serious

Impairments in the mechanisms underlying binocular vision [86, 87, 89-92].

Equal visual acuity in orthogonal retinal meridians in both eyes is required for
reliable performance of the mechanisms. It is due to the fact that binocularly activated
neurons represent the material basis for binocular vision mechanisms [88, 93].
Binocular neurons have and important feature, synergy: simultaneous stimulation of
corresponding fields in both eyes produces a powerful pulse discharge, whereas
monocular stimulation either produces a weak response of binocular cells or does not
activate these cells. In meridional amblyopia, the above requirement is not met, which
results in impaired function of the binocular system [88, 92-94]. Assessment of visual
system resolution in astigmats will enable to (1) improve our understanding of the
mechanisms of sensory system adaptation to between-eye asymmetry in refraction, (2)
evaluate the preservation of various visual information processing channels and quality
of optical correction of astigmatism, and (3) improve the strategy for diagnosis and
management of meridional amblyopia [87, 89]. This article addresses the issue of how
to clarify an algorithm for diagnosing amblyopia in astigmats on the basis of
assessment of asymmetries in meridional visual acuity and refraction as vector

quantities.
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There have been contradictory reports on meridional VA in patients with
astigmatism. Some studies demonstrated that meridional amblyopia in children can be
found associated with hyperopic astigmatism [94-96], whereas others reported that
children with hyperopic astigmatism showed no meridional amblyopia, but did show
reduced acuity for both grating orientations [89, 97]. These contradictions have been
attributed to the fact that the studies vary in methodologies and criteria used for visual
acuity assessment [91, 98, 99]. These factors cause differences not only in meridional
visual acuity, but also in results of any other visual acuity measurement methods [99,
100]. Variations in visual acuity with measurement methods can be explained on based
on the current understanding of visual information processing mechanisms [101].
Classical visual acuity measurement algorithm involves presenting optotypes of
various sizes and determining the threshold (i.e., the smallest) identifiable optotype
size. The ability to identify a visual stimulus depends on its size and distance to it. The
guantitative parameter unifying these two factors is the the visual angle of the stimulus
[85, 101]. Various test images, optotypes (letters, digits, silhouette images, grating
tests, Landolt rings, etc.) are used to measure visual acuity [100, 102, 103]. In order to
standardize the results of the tests of various configurations, optotypes should have
equal angular sizes, and designed so the width of the strokes and the gaps are one fifth
of the height of the optotype character [102, 103]. However, even if tables do not differ
in visual angles subtended by optotypes and optotype details, they may significantly
differ in visual acuity thresholds. It has been reported that repeatability of
measurements of visual acuity made with different charts was poor, with some subjects
displaying discrepancies of two lines or more on repeated testing [100, 104-107]. We
should consider the definition of “visual acuity” in order to determine why a difference
in optotype shape and selection for visual acuity evaluation criteria cause variations in
visual acuity measurements. Visual acuity is usually defined as a measure of spatial
resolution of the visual system on which the recognition of shape, structure and
orientation of objects in space depends [101]. The recognition process is
conventionally divided into the phases of sensation, separation and analysis of pattern

features, synthesis of signs into complexes, and pattern identification [85, 93, 101]. In
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early stages, the perceptual system uses information on the retina, to describe the object
in terms of primitive components like lines, edges, and angles. The system uses these
components to construct a description of the object. Three types of cells in the visual
cortex (simple cells, complex cells and hypercomplex cells) can be distinguished by
the features to which they respond, and are referred to as feature detectors. These
cortical cells do not function autonomously, but interact with each other through
neuronal networks, thus enabling grouping of pattern features into a unit. In later
stages, the system compares the description to those of various categories of objects
stored in visual memory and selects the best match. The more complicated the
configuration of optotypes, the more neuronal structures are involved in the analysis of
their shapes and their recognition. It is for this reason that the results of visual acuity
measurements using optotypes of different shapes may differ from each other and
depend on the maturity and preservation of visual analysis mechanisms. Not only
differences in optotype shapes but also the criteria selected for assessing resolution
(1SO 8597) cause variation in the results of visual acuity measurements [102, 103, 106].
Minimum cognoscible, the smallest familiar figure that the person being tested can
recognize, is the criterion used to assess the visual system capacity for resolution of
complex optotypes. This criterion is an integral characteristic of the cortical
mechanisms for visual perception. Additional criteria may be used to assess individual
mechanisms for pattern structure analysis. These selective criteria include such visual
perception threshold characteristics as minimum perceptible, minimum visible,
mini"mum resolvable, minimum separable, minimum discrim—inable, minimum
deformable, etc. It should be noted that these criteria are fundamentally different from
each other and characterize the state of various visual acuity mechanisms [98, 99, 101,
104, 105]. Thus, minimum visible characterizes the ability to note the presence of an
object; minimum perceptible characterizes the ability to note the presence a threshold
contrast; minimum separable or minimum resolvable acuity characterizes the ability to
distinguish among the details of the object structure; and minimum perceptible allows
assessing the shape of a pattern through its contour. While comparing visual acuity

measurements among various charts, it should be taken.
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into account that they may be equal to, larger or smaller than the data taken as the
basis for comparison. Landolt rings are the International Standards Organisation (ISO)
reference optotype [102]. Examining the features of impairments in visual information
processing mechanisms requires application of a set of methods which enables
identification of selective impairments in resolution based on various criteria [101].
This approach is especially important for diagnostics of meridional amblyopia.
Minimum separable and minimum deformable are the selective criteria most
commonly used for diagnostics of meridional amblyopia. Another source of
contradictions regarding the incidence of meridional amblyopia in astigmats could be
the fact that while creating clusters for analysis of visual acuity, researchers take into
account only the type of astigmatism and the direction of refractive asymmetries (direct
or inverse astigmatism), but do not take into account vector visual acuity asymmetries
in relation to refractive asymmetries. From the point of physiological optics, in direct
(i.e., with-the-rule) astigmatism, the eye sees vertical lines more sharply than
horizontal lines, whereas inverse (i.e., against-the-rule) astigmatism reverses the
situation. Consequently, in with-the-rule astigmatism, the visual acuity should be
higher in the horizontal retinal meridian, whereas in against-the-rule astigmatism, in
the vertical meridian. However, due to continuous refractive changes during visual
system development [108], and, consequently, with changes in adaptation to defocus,
meridional visual acuity in the horizontal meridian might be higher than in the vertical
meridian in some patients with the same type of astigmatic refractive error. If one does
not take into account that meridional visual acuity is a vector quantity, then, statistical
processing for the main study patient sample removes the asymmetries in visual acuity
which differ from each other in direction, and the mean value provides wrong evidence
of the absence of meridional amblyopia. We can avoid this mistake by splitting each
group of patients with the same type of astigmatism into three clusters, with these
clusters differing in the direction of asymmetry in meridional visual acuity. Group 1
may have equal visual acuities in the vertical and horizontal meridians, group 2 may
have visual acuity in the horizontal meridian better than in the vertical meridian, and

group 3 may have visual acuity in the vertical meridian better than in the horizontal

37



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

meridian. This approach will allow a diagnosis of meridional amblyopia to be clarified
not only based on the presence of asymmetry in visual acuity in various retinal
meridians, but also based on the direction of asymmetry in visual acuity with respect
to the principal astigmatic refraction meridians. We have assessed this hypothesis by
comparing visual acuities measured using optotypes of various shapes and meridional
selective Landolt visual acuities measured with the help of specially developed
software. The purpose of the study was to improve the algorithm for diagnosing
meridional amblyopia in patients with hyperopic astigmatism on the basis of
assessment of asymmetries in meridional separable visual acuity and refraction as

vector quantities.

Ninety three patients aged 6 to 12 years, with both mild refractive amblyopia and
compound with-the-rule hyperopic astigmatism were included in the study, and
underwent examination. The sphercal component of refraction ranged from 0.5D to
1.75D, and the astigmatic component of refraction, from 0.75D to 2.0D. Binocular
vision at 5 m was assessed under natural conditions. Integral best-corrected visual
acuity was assessed using letters and Landolt C-rings of Shevalev Chart and digits
generated by a Hoya chart projector. Visual acuity characteristics were determined for
the amblyopic eye, fellow eye and binocularly. Meridional separable visual acuity
(MSVA) was measured with Landolt C-rings using the software we have developed.
Optotypes were presented on the computer screen at a 5-m distance. Threshold MSVA
was measured in the meridians corresponding to principal astigmatism axes under
gradual change (with an increment of +7.0 arc second) in the angular size of the
optotype. Mean visual acuity in each meridian was determined based on 4 replicates.
Tests were presented monocularly and binocularly on a 15-inch 1600x1200-resolution
display. Because separable visual acuity is characterized by angular units (arc deg, arc
min and arc sec), a decrease in absolute value corresponds to an increase in visual
acuity, and vice versa. A gradual change in the angular size of an optotype allows
avoiding errors due to the difference in the step in visual acuity (measured in angular
terms) between lines, these errors being characteristic for visual acuity chart

measurements. It is the possibility of performing multiple visual acuity measurements
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for a particular pattern orientation that allows for determining selective and not
integral, separable meridional visual acuity values. The study was conducted in
accordance with applicable local laws and the principles stated in the Declaration of
Helsinki. Statistical analyses were conducted using Statistica 6.0 (StatSoft, Tulsa, OK,

USA) software. The level of significance p < 0.05 was assumed.

Table 1 shows mean and standard deviation, minimum and maximum values for
visual acuity measurements made with optotypes of different configurations in patients

with both refractive amblyopia and astigmatism.
Table 1.

Mean visual acuities as assessed by tests of various configurations in 93 patients with

both refractive amblyopia and astigmatism

Optotype and visual acuity Visual acuity (conventional units)
assessment test M+SD min max
Amblyopic eye
digits (minimum legible) 0.80 £ 0.25 0.20 1.40
letters (minimum legible) 0.84 +£0.27 0.14 1.70
Landolt rings (minimum | 0.82 +0.30 0.10 1.70
separable)
Fellow eye
digits (minimum legible) 0.64 +0.25 0.10 1.30
letters (minimum legible) 0.62 +0.30 0.12 1.70
Landolt rings (minimum | 0.58 £ 0.30 0.10 1.50
separable)
Binocularly
digits (minimum legible) 0.86 £0.24 0.20 1.70
letters (minimum legible) 0.89 +£0.28 0.14 1.70
Landolt rings (minimum 0.87+0.30 0.10 1.70
separable)
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We believed that there would be a difference in visual acuity measurements obtained
with tests of various configurations, giving indirect evidence of impairments in the
mechanisms underlying visual perception. Mean visual acuities measured with Landolt
C-rings and otpotypes of various configurations were practically similar, but the
difference was not statistically significant. Therefore, a preliminary conclusion could
be drawn that the visual acuity measurement methodologies wehave used were
identical to each other, and the study group was homogeneous. However, because the
magnitude of difference between maximum and minimum VA values was substantial,
the conclusion was called into question. Graphical analysis of the distribution of
Landolt visual acuity across letter visual acuity categories may be used to confirm or

disprove this conclusion (Fig. 1).
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Fig. 1. Youden plot for graphic comparison of binocular letter visual acuity versus
binocular visual acuity assessed using Landolt rings of Shevalev Chart. Note. The
two orthogonal lines correspond to median values (letter visual acuity, 0.85; Landolt
visual acuity, 0.90). The points inside the highlighted rectangle are highlighted on the
basis of 2SD.
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For this purpose, we compared variations in binocular Landolt visual acuity across
binocular letter visual acuity categories in 38 patients with both refractive amblyopia
and with-therule hyperopic astigmatism. There was a significant variability not only in
the magnitude, but also in the sign of difference between binocular Landolt visual
acuity and binocular letter visual acuity (Fig. 1), indicating that binocular Landolt
visual acuities should be considered as vector quantities. In some patients with
binocular letter visual acuity of 0.4 to 1.4, binocular Landolt visual acuity was higher
than their binocular letter visual acuity, whereas in other patients of this category,
binocular Landolt visual acuity was lower than their binocular letter visual acuity. In
patients with binocular letter visual acuity of 0.85 to 1.0, binocular Landolt visual
acuity varied from 0.6 to 1.4. In patients with binocular letter visual acuity of 0.4,
binocular Landolt visual acuity varied from 0.2 to 0.5, whereas in those with binocular
letter visual acuity of 0.7, binocular Landolt visual acuity varied from 0.5 to 0.8. After
statistical processing, these asymmetries in Landolt visual acuity become almost
negligible, and Landolt visual acuity becomes comparable with letter visual acuity.
Variations in the magnitude and sign of visual acuities indicate that Landolt visual
acuities should be considered as vector quantities. It should be noted that visual acuities
assessed with a conventional Landolt ring chart do not allow reliable distinguishing of
meridional differences in visual acuity, because the number of optotypes per line is not
sufficient for achieving the level of significance for determining visual acuities in
horizontal, vertical and oblique meridians. In addition, sensitivity of visual acuity
measurement methods using charts is too low. Steps (of 0.1 of a conventional unit) in
visual acuity between lines have discrete values and differ in measurement accuracy
from one portion of the operating range to another [101]. Computerized methods of
visual acuity testing are helpful in removing these disadvantages. These methods
increase study informativeness due to a gradual change in the angular size of the
optotype and the possibility of orientating the optotype with respect to a retinal
meridian. Tables 2 and 3 show the data related to the type and magnitude of asymmetry
in meridional Landolt visual acuity which could indicate heterogeneity of groups of

patients with astigmatism.
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Table 2. Distribution of patients with both refractive amblyopia and compound with-
the-rule hyperopic astigmatism depending on the type of asymmetry in meridional

separable visual acuity (MSVA)

Chart Num-ber of Distribution of patients with different types of
visual eyes asymmetry in MSVA n the horizontal and vertical
acuity as meridians of the retina
assessed in Equal SVAs SVA is lower | %
conven- separable higher in the in the
tional units, visual acuities | horizontal | horizontal than
range in the than in in vertical
horizontal and vertical meridian
vertical meridian
meridians
0.4-0.7 80 34 (42.5%) 28 (135 %) 18 (22.5%) | 100

Table 3. Mean values of meridional separable visual acuity (SVA) for the group of
patients with compound with-the-rule hyperopic astigmatism and various types of

asymmetry in SVA in the horizontal and vertical meridians

Retinal meridian Meridional separable visual acuity as assessed in arc

examined for SVA | seconds (M+SD) in groups of patients with various types of

asymmetry in SVA in the horizontal and vertical meridians

SVA is lower in

Equal separable
visual acuities in
the horizontal and

vertical meridians

SVA is higher in
the horizontal than
in vertical

meridian n=28

the horizontal than
in vertical

meridian n=18

n=34
Horizontal 84 +14.4 45+223 92.5+9.35
Vertical 96 £18.5 76 +£37.2 50+23.2
p 0.291 < 0.001 <0.014
Eyes, total n=80
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It is well seen (Table 3) that differences in meridional separable visual acuity varied

not only in the magnitude, but also in the sign.

In this study, we used both simple and complex optotype sets (Landolt rings, letters
and digits) for comparative analysis of visual acuities in patients with both meridional
amblyopia and hyperopic astigmatism. Our analysis took into account that, when using
visual stimuli of various configurations, we assess functions of various feature
detectors and neuronal structures. It is for this reason that we expected that visual acuity
measurements would differ within a group of patients homogeneous with respect to the
refractive error. We found that the mean visual acuities were practically similar across
the tests. However, significant variations with respect to the mean value supposed that
individual visual acuities could differ from test to test. We used Landolt visual acuity
values as reference values in order to confirm or reject this hypothesis. The Landolt C
IS an optotype that is used as the standardized symbol (ISO 8596) for measuring visual
acuity and reflects such selective characteristics as minimum visible acuity and
minimum separable acuity. The graphic representation of distribution of individual
binocular Landolt (minimum separable) visual acuities across various categories of
binocular letter (minimum cognoscible) visual acuity demonstrated that Landolt visual
acuities are vector quantities and can be higher, lower or equal to letter visual acuities.
It should be noted that visual acuities assessed with a conventional Landolt ring chart
do not allow reliable distinguishing of meridional differences in visual acuity, because
the number of optotypes per line is not sufficient for achieving the level of significance
for determining visual acuities in horizontal, vertical and oblique meridians. According
to I1ISO 8566, when testing for visual acuity, the performance level at which the
presentation of optotypes shall be terminated is dependent upon the number of
optotypes used for each size. Particularly, for a “Pass” assessment: - at least three shall
be called correctly if the total number of optotypes used is five; - at least five shall be
called correctly if the total number of optotypes used is eight or nine; - at least six shall
be called correctly if the total number of optotypes used is ten. We used a computerized
method of visual acuity testing to increase informativeness of studying selective

meridional visual acuities. The methodology allows to: (1) remove the disadvantages
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of visual acuity testing associated with discrete in visual acuity between lines in a
standard chart, (2) implement multiple visual acuity measurements in various
meridians, and (3) determine selective indices specified in angular units. The use of
this methodology for assessment of asymmetries in separable visual acuity in
orthogonal retinal meridians in astigmats allowed clarifying an algorithm for
diagnosing meridional amblyopia. It was found possible to split a homogeneous group
of patients with with-therule hyperopic astigmatism into three clusters differing in a
direction of asymmetry in meridional visual acuityOne cluster had visual acuity in the
horizontal meridian better than in the vertical meridian, the second had visual acuity in
the horizontal meridian worse than in the vertical meridian, and the third had equal
visual acuities in the vertical and horizontal meridians. If one does not take into account
that meridional visual acuity is a vector quantity, then, statistical processing for the
main study patient sample removes the asymmetries in visual acuity which differ from
each other in direction, and the mean value provides wrong evidence of the absence of
meridional amblyopia. Variations in vector asymmetries in meridional visual acuity in
patients with with-the-rule hyperopic astigmatism indicate that different patients may
have different mechanisms of adaptation to astigmatism. In the current study, 42.5%
of patients were found to have no meridional amblyopia, and the rest were found to
have meridional amblyopia. Particularly, 35% and 22.5% had visual acuity in the
horizontal meridian better and worse, respectively, than in the vertical meridian.
Application of a vector approach to the assessment of visual acuity in orthogonal retinal
meridians in patients with astigmatism allows a diagnosis of meridional amblyopia to
be clarified not only based on the presence of asymmetry in visual acuity in various
retinal meridians, but also based on the direction of asymmetry in visual acuity with
respect to the principal astigmatic refraction meridians. Vector characteristics of
meridional visual acuity may be used as an additional criterion in studying adaptation
of the sensory system to astigmatism, assessing efficacy of optical correction, and

treating meridional amblyopia.
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2.3 The combined drug poisoning — current problem of clinical toxicology

The constant increase in the number of poisonings by drugs and psychotropic
substances is an extremely urgent problem for many countries around the world today.
A review of sources of scientific information confirmed that among various groups of
drugs, synthetic opioids are the cause of the vast majority of fatal poisonings in the
United States, the EU and Asia [110-113].

In the United States in particular, opioids use is equated with a national health
emergency. Moreover, mortality from opioids overdose is currently the leading cause
of accidental death among American adults, with 68% of all drug overdose deaths
related to opioids (United Nations Office on Drugs and Crime, 2019) [114-116].

Despite advances in understanding the pharmacological effects and toxicity of
many modern drugs and their precursors, the combined effects of drugs remain
unexplored. This is due to the constant emergence of new chemically structured drugs
(so-called "designer drugs"), which include synthetic opioids.

Toxicology laboratories annually detect a large number of combinations of
opioids with stimulants, alcohol, tobacco, various psychotropic substances and drugs.
In recent years, Ukraine has seen an increase in the number of acute poisonings
(overdoses) due to the simultaneous use of several narcotic and psychotropic
substances. The leaders in this list are opioids and alcohol. Today, combined poisoning
with alcohol and synthetic opioids, primarily methadone, is the leading cause of fatal
poisoning in Ukraine [117].

The above forms the need for in-depth study of the peculiarities of combined
drug poisoning, in order to increase the effectiveness of medical care for victims. This
study is part of the research work "Scientific substantiation of safety for human health
of pesticides and agrochemicals, new technologies, substances, materials, products,
environmental facilities, food and food raw materials; development of appropriate
medical criteria and indicators (sanitary and epidemiological); sanitary-chemical,
toxicological-hygienic assessment, regulation, rationing "(state registration number -
0112U001133), on the topic: "Establish causal links in the formation of modern
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household toxicities and justify the modification of artificial detoxification
technologies for socially significant poisons and their mixes".

As part of this research, we conducted a retrospective analysis of medical data
of 2741 adult patients with acute drug poisoning treated at the Kyiv Toxicological
Center in the period 2016-2020. All patients were taken to the toxicology center by
Ambulance service. The previous diagnosis of drug poisoning was based on the history
of the disease, a survey of the patient or his relatives and information from the doctor
of the Ambulance team. The final clinical diagnosis was coded according to the
International Classification of Diseases ICD-10: T40.0-T40.3.

At the hospital, patients’ condition was assessed using the international
standardized APACHE IV and Person Severity Score (PSS) scales; used ultrasound
examination of the abdominal cavity, computed tomography of the brain, MRI
diagnostic of the brain; chest and extremities x-ray diagnostic; biochemical laboratory
investigation of blood and urine.

In cases of death of patients, forensic medical examinations were conducted,;
histopathological examinations of biological samples (brain, lungs, myocardium,
kidneys, liver, spleen, lymph nodes, skeletal muscles, etc.) were performed.

The content of narcotic substances in the biological material of patients was
carried out by immunochromatographic analysis and chromate-mass spectrometry
(device Aligent 6850/5973N).

Statistical processing of research results was performed using the program
Statistica 12.6 (Windows 10/7): evaluation of the reliability of the difference in
indicators in the study groups was performed using Student's t-test with a significance
level of p <0.05; the nature of the correlation between the parameters was determined
by the Spearman rank correlation method (r).

The study was conducted in accordance with the Helsinki Declaration of the
World Medical Association "Ethical principles of medical research with human
participation as the object of study" (1964 p.), and approved by the local ethics

committee.
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Long-term practice of the Kyiv Toxicological Center shows that the share of
drug poisoning in the structure of acute poisonings that required hospitalization in the
intensive care unit and in vitro detoxification has increased from 14% to 42% over the
past 25 years, which poses a real threat to public health and has negative medical and
social consequences.

The structure of narcotic and psychotropic substances that cause poisoning
among the adult population of Kyiv is constantly changing and expanding. For
example, the list of toxicant groups identified during screening in the laboratory of the
Kyiv Toxicological Center in 2020 exceeds 40 positions. The most common were:
benzodiazepines, methadone, barbiturates, amphetamines, marijuana and other

substances, the list of which is presented in Figure 1.

Ketamine
Phencyclidines
Codeine
Buprenorphine
MDMA (ecstasy)
Tramadol

Synthetic cannabinoids (spice)

Cocaine

Methamphetamine
Phenothiazines
Morphine

Heroin

Marijuana
Amphetamine

Barbiturates

Methadone

Benzodiazepines
0 100 200 300 400 500 600 700 800 900

B Number of drugs positive tests, per year

Figure 1. The structure of narcotic and psychotropic substances detected by

toxicological screening during 2020 (data of the Kyiv Toxicological Center).
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In recent years, the range of narcotic and psychotropic substances that have
caused poisoning (overdose) has gradually increased. Only during 2016-2020 the
number of combined drug poisonings increased 1.8 times (from 20.5% to 37.1 %).

Among the combinations of substances most often detected during toxicological
screening in the blood of one person were the following: methadone-ethanol (37.37
%), methadone-amphetamines (26.82 %), methadone-benzodiazepines (21.05 %),
opioids -cocaine-ethanol (8.42 %), and opioids-marijuana (5.79 %).

The new trend that has developed over the last 10 years in Kyiv has been the
simultaneous use of opioids drugs and ethanol. Peculiarities of the course of combined
poisonings we considered on the example of combined methadone-ethanol poisoning.

The combination of methadone and ethanol was chosen not by chance. During
2005-2014 alone, the number of methadone poisonings (overdoses) in Kyiv increased
152 times, and since 2015 methadone poisonings have averaged 15-20 % in the overall
structure of all acute poisonings of chemical etiology.

However, it is not only the progressive increase in the number of methadone
poisonings that has caused concern among toxicologists. Simultaneous use of alcohol
and methadone led to the formation of a symptom complex, which manifested itself in
a wider range of organ toxic manifestations in contrast to methadone mono-poisoning,
which was manifested mainly by opioid syndrome.

In total, for the period 2005-2019, we treated 1342 patients with methadone
poisoning, among which mono-poisoning was 18.03 %. A total of 38 patients died
(hospital mortality - 2.83 %), all deaths were male, aged 21-38 years.

Among the group of patients with methadone poisoning (n=242) 6 people died
(2.47 %), among the group of patients with combined methadone poisoning (n = 1100)
32 people died (13.22 %). The distribution of patients by age, severity and duration of

treatment for mono- and combined methadone poisoning are presented in table 1.
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Table 1.
Comparative characteristics of the groups of patients who died from methadone and

alcohol poisoning (n=38)

Indicators Methadone Methadone-Alcohol p<0,05
Number of cases 6 32
Age, years 27,73+6,35 31,51+6,27 p=<0,05
PSS, balls 3,11+0,24 2,96+0,11 p>0,05
APACHE 1V, balls 45,31+6,43 48,17+5,16 p>0,05
Term of stay, day 3,23+0,33 5,94+1,25 p<0,05
The Methadone blood 0,13-11,45 0,93-13,72 p>0,05
concentration, mg / ml

The concentration of methadone in the blood and urine of the dead in methadone
poisoning (blood: 0.13-11.45 mg/ml; urine: 0.71-978.14 mg/ml) and in combined
poisoning (blood: 0.93-13,72 mg/ml, urine: 1.43-1211.01 mg/ml) did not differ
significantly (p> 0.05) and fluctuated in a fairly wide range.

The concentration of ethanol in the blood of patients on admission to the
intensive care unit ranged from 0.3 to 1.7 %o (ppm), which corresponded to mild and
moderate degrees of intoxication.

Forensic studies have shown that the main factors that influenced the death of
patients with methadone-alcohol poisoning were: toxic hepato-nephropathy - 12 cases
(31.57 %); long-term soft tissue compression syndrome accompanied by
rhabdomyolysis and acute renal failure - 8 (21.05 %); acute kidney damage - 5 (13.15
%) without rhabdomyolysis; aspiration of gastric contents - 7 (18.42 %); community-
acquired pneumonia in 6 patients (15.78%).

In total, renal dysfunction was diagnosed in 14 patients (36.84 %); separately, it
should be noted the high incidence of prolonged coma syndrome (apalic syndrome),
which formed in 6 patients, of whom 4 patients died at the end of the study (10.52 %
of deaths, or 4.5 cases per 1000 observations).

Among the 242 patients with methadone-alcohol poisoning who recovered and
were discharged from the intensive care unit, the following pathological syndromes

were observed on admission to the intensive care unit: apnea (65.3 %), hypotension
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(54.3 %), hypothermia (21,4 %), hypoglycemia (19.2 %), rhabdomyolysis (7.1 %),
cerebral edema (6.9 %), anuria (5.7 %), aspiration of gastric contents (5.2 %),
pulmonary edema (4.9 %), serotonin syndrome (3.7 %) and other pathological
syndromes (16.1 %).

In total, among 2741 patients who were taken to the toxicological center with
drug poisoning (overdose) during 2016-2020, 98 people died (hospital mortality - 3.58
%). Among the deaths, 77 poisonings (78.6 %) were associated with the simultaneous
use of two or more drugs (r=0.871, p<0.05); 34 cases (34.7 %) were associated with
alcohol (r=0.711, p<0.05); 21 cases (21.4 %) were associated with a combination of
opioids and psychostimulants (r=0.651, p<0.05).

Research shows that the use of synthetic opioids (including methadone) in
combination with alcohol has a life-threatening effect, which is reflected in hospital
mortality. Changes in the functional state of organs and systems of the human body,
formed as a result of combinations of toxicants, require special approaches to the
diagnosis and treatment of patients with combined poisoning.

Among the problematic aspects should be noted: the low effectiveness of the
antidote - Naloxone for combined poisoning treatment; the need for hemodialysis and
ultrafiltration to correct the water-electrolyte and metabolic status of patients in one
third of patients; the need for long-term intensive monitoring and observation of the
patient in the intensive care unit; the need to use high-cost research methods (magnetic
resonance imaging, computed tomography, biopsy, etc.).

Today, combined drug poisoning with alcohol, psychotropic substances and
various drugs is a problem not only for clinical toxicologists, but has the scale of a
medical and social problem. Combined drug poisoning needs further in-depth study to

minimize adverse health effects and prevent fatalities among drug users.
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2.4 Carbon monoxide. Danger nearby

1. Relevance of the topic.

In the structure of acute poisonings in civilized countries carbon monoxide
(CO, carbon monoxide) accounts from 15% to 30% of all poisonings. Mortality reaches
17.5% of the total number of poisonings with this injury. The features of carbon
monoxide poisoning are long-term effects which often lead to long-term disability of
victims.

The keys to recognizing the negative effects of carbon monoxide on the human
body are recognizing necessity monitoring of the natural background level of CO,
especially in large industrial cities in many countries. Air emissions have been reduced
by 30% by upgrading new cars and installing special filters on in-service transport
means. Many countries around the world, including Ukraine, have passed laws of not
to smoke in public places.

2. Carbon monoxide in the atmosphere of the globe.

Natural (non-anthropogenic) and anthropogenic factors can be pathways of
carbon monoxide formation in the globe. The CO content is insignificant in the
atmosphere and ranges from 0.01 to 0.2 ppm or 0.000001-0.00002%, 0.01-0.9 mg/m3.
Its lifespan is 2-4 months.

In natural conditions carbon monoxide is formed in the process of incomplete
decomposition without access of oxygen of various organic compounds, releases of
microorganisms, plants, animals and humans, as part of volcanic and swamp gases, and
their combustion in fire. The lower and upper concentration limit of CO in the spread
of flames from natural fires are from 12.5 to 74%. From the surface layers of the ocean
CO are released about 220 million tons of the photo-degradation of various algae,
products of plankton for a year. Carbon monoxide is formed in the soil a biologically
(excretion by living organisms) and non-biological. The overall balance of non-
biological CO depends on humidity, overall pH and other ecological conditions.

As a result of human activity, the atmosphere receives (350-600) x106 tons of CO

every year. The main anthropogenic source of CO (56-62%) is formed by the
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combustion of hydrocarbon fuels in internal combustion engines with insufficient
ventilation system. Carbon monoxide is produced in the atmosphere as a result of
malfunctions of gas pipelines and gas equipment, incomplete combustion of fuel, in
metallurgical processes (the smelting 1 million tons of steel are released 320-400 tons
of CO in the atmosphere), in the chemical industry. The high concentration of CO in
coal mines - coal dust contains 0.1-3.9% CO. A significant amount of CO is released
during the operation of diesel engines of locomotives, seagoing ships, in aircraft
emissions. Poisoning of people occurs with the using gas heating and insufficient
ventilation in the house, when the fire is inside or smoking in a closed unventilated
room. In the atmosphere carbon monoxide is oxidized by hydroxyl to the carbon
dioxide, the average time of its stay in the environment is from 1 to 1.5 weeks.

3. Biological effectsof carbon monoxide.

Carbon monoxide is an active participant in non-synaptic interactions in the
transmission of the information to the considerable distance. It diffuses easily through
the bilipid ball of cells membranes. CO does not attaches with the cells receptors, it
only interacts with the internal cells-proteins.

The main target for CO in the cell is the soluble guanylate-cyclase (gunosine-5-
triphosphate-pyrophosphateliase). The effect is realized by the activation of this
enzyme. Guanylate cyclase (GC) catalyzes the reaction of converting guanosine-thre-
phosphate into guanosin-3,5-cyclophosphate (cGMP) in the heart, lungs, intestines,
kidneys and other organs. In the regulation of the distribution of GC the main role has
nitrovasodilators, protoporphyrin, fatty acids, hydrogen peroxide, water peroxide and
nitrogen oxide. The activation of oxidative processes leads to stimulation of the
enzyme and a sharp increase of cGMP in cells. The level of cGMP in the cell is
controlled by cGMP-phosphodiesterase, which catalyzes its hydrolysis to 5-nucleotide
monophosphate. The level of cGMP decreases rapidly when this enzyme is activated.

In this way, the increase of the level of endogenous carbon monoxide is
accompanied by the activation of soluble GC and the increase in the formation of
cGMP with guanosine-triphosphate, the activation of cGMP-dependent proteinkinase

G and the phosphorylation of its protein substrates. It leads to the decrease in
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intracellular calcium concentration. This changes not only the activity but also the
regulatory and catalytic properties of many enzyme systems, the genetic apparatus of
the cell.

In general, regardless of the source of carbon monoxide, endogenous or
exogenous formation, the mechanism of its biochemical action is the same in cells.

NB! As an information molecule CO takes plays an important role in regulating
the activity of the cardiovascular, pulmonary, nervous, sensory, immune systems, in
the processes of metabolism of various organs.

4. Toxicity, toxicokinetics.

Carbon monoxide is a substance of general toxic action. UNO dander class - 2.3.
UNO secondary danger class - 2.1. Poisoning happens by inhalation. Carbon monoxide
Is a product of incomplete combustion of organic substances containing carbon. It is a
colorless gas, odorless and tasteless, flammable. It is able to diffuse freely through
walls, partitions, soil layers.A small amount of it in the air inhaled by humans is a cause
dizziness and nausea.The inhaled air containing 0.3% CO by volume or 1 g/m3will lead
to adverse effects. The toxicity of carbon monoxide depends on concentration in the
air and the duration of exposition. However, the severity of intoxication also depends
on other factors: the start and the functional state of health (more difficult with anemia,
hypovitaminosis, physicalload, etc.), the age (more difficulton children and elder
persons).

After inhalation of CO in humans about 60-70% of the poison is excreted by the
first hour. More than 96% of the poison is released 4 hours after poisoning. The last
carbon monoxide completely disappears within 12 hours. The main way to eliminate
CO from the body is the respiratory system. A small amount of carbon monoxide is
excreted through the gastrointestinal tract, kidneys and skin. With urine CO is excreted
in iron.

5. Toxicodynamics and pathogenesis.

Carbon monoxide is a blood poison. Its toxic effect is for the high affinity of
hemoglobin (Hb) and the formation of a relatively stable compound — carboxy-

hemoglobin (HbCO). The membrane of erythrocytes prevents the penetration of CO
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into the cell. The rate of HbCO formation is directly proportional to the CO
concentration in the inhaled air. The maximum level in the blood is determined during
the contact with CO. HbCO formation begins at the periphery of erythrocytes of
pulmonary capillaries at almost insignificant concentration of CO in air. With
increasing content of carbon monoxide in the respiratory mixture, the formation of
HbCO also starts in the central parts of the erythrocyte. The constant of binding to
hemoglobin for CO is 300 times higher than for oxygen. There is a version that the
valence of iron in HbCO does not change. The direction of Fe>’communication is
changed. All odd electrons are involved in the formation of carboxyhemoglobin.

The association of CO with Hb is 10 times slower than withO,. The dissociation
rate of carboxyhemoglobin is 3600 times slower than oxyhemoglobin. Therefore,
HbCO accumulates very quickly in the blood. It is difficult to disconnect O, from
oxyhemoglobin, which leads to an increase in hypoxia. Importantly, the dissociation
reaction of carboxyhemoglobin depends only on the partial pressure of oxygen in the
inhaled air. The half-life of HbCO is 320 minutes from atmospheric air, the breathing
100% oxygen with a pressure of 1 atm. - 80 minutes, under a pressure of 3 atm. - 23
minutes.

Almost up to 50% of carbon monoxide interacts with many iron-containing
biologically active systems of the body: cytochromeoxidase - cytochrome A3,
cytochrome P-450, cytochrome C, catalase, peroxidase, myoglobin and others. The
dissociation of these connections are very slowly from 48 to 72 hours. It leads to
blockage of tissue respiration, disruption of oxidative processes in the mitochondria
cells, the development of hypoxia.

The carbon monoxide poisoning is developed of several types: hemic
hypoxia (formation of carboxyhemoglobin), hypoxic hypoxia (reduced oxygen
pressure in the air, airway obstruction), circulatory hypoxia (hemodynamic disorders),
tissue hypoxia (blockade of enzymes of tissue respiration).

NB! The nervous, cardiovascular and embryonic systems are the most sensitive

to multifactorial hypoxia carbon monoxide poisoning.
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6.The clinic of acute carbon monoxide poisoning.

The severity of the injured person conditions of carbon monoxide poisoning is
determined by the concentration of the poison and the duration of its action on the
human body. There are several options for carbon monoxide poisoning. These are acute
(slow), lightning (syncopal) and chronic poisoning. The acute poisoning including
mild, moderate and severe degrees.

Mild poisoning - the general condition of the patient is closer to satisfactory,
complaints of headache, tinnitus, nausea or vomiting, general malaise. It might be
weakness in the legs, general anxiety, fear. Consciousness is preserved, blush on the
cheeks, mild cyanosis of the mucous membranes, increased tendon reflexes, slight
tachypnea, tachycardia and increased blood pressure. The carboxyhemoglobin degree
Is usually 10-20%in the blood. After stop contact with CO the symptoms disappear by
few hours. The first symptoms of carboxyhemoglobin poisoning are present when the
level is more than 5%. in the blood of children.

Moderate poisoning - a general condition of moderate severity, short-term loss of
consciousness, pyramidal and/or extrapyramidal symptoms. Increases muscle
weakness and lethargy. Movement coordination is disturbed, there is drowsiness. The
skin and mucous membranes are red. Dyspnea, hypertension changes to hypotension.
The degree of carboxyhemoglobin is usually 21-50% in the blood. The development
of the disease depends on the timeliness and quality of emergency care. Children have
more than 15% carboxyhemoglobin in the blood.

Severe poisoning - a comatose state is lasted several days. The men are expanded,
a hypertonia, rigidity of occipital muscles, the recurrent tonic-clonic spasms. The skin
and mucous membranes are bright red, than acquire a cyanotic. Breathing is shallow,
often the Cheyne-Stokes type. Pulse is frequent, weak filling, hypotension.
Spontaneous urination and defecation. The carboxyhemoglobin degree usually is more
than51%in the blood. Children have more than 40% carboxyhemoglobin in the blood.

NB! The carboxyhemoglobin level in the blood after oxygen therapy does not

show the severity of the condition.
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7. Treatment.

There are international principles for providing emergency care by the carbon
monoxide poisoning.

1. Stop CO - to take out of the poisoned environment to clean air in a safe place.

NB! It is necessary to remember that influence of CO extends to rescuers. Gas
Is an explosive substance.

2. Using pulse-carboxymetry (SpCO) by the carboxyhemoglobin degree. The
concentration of more than 5% for non-smokers and 10% for smokers is mild carbon
monoxide poisoning. If the HbCO is more than 10-12%, treatment is started
immediately and than people is transported to the emergency department.

NB! The presence and severity of carbon monoxide poisoning is determined
only by SpCO and clinical signs in the prehospital stage.

3. At the accident place the injured person is supplied with 100% oxygen with a
flow of 10-12 I/min. for children and 12-15 I/min. - adults. During transportation it is
desirable to use the mode of constant positive airway pressure (CPAP).

4. Ensuring free airway patency.

5. Oxygen therapy requires the monitoring of pulse-oximetry (SpO2) and SpCO.

6. Continuous 12-channel ECG monitoring.

7. Parenteral water load with increased diuresis by the rate of 10-15 ml/kg per
hour during the first 6 hours of treatment.

NB! Do not expect that the carbon monoxide poisoning is enough to take out

into the open air and not prescribe specific treatment. Remember - the time of CO in

the human body is measured not in minutes but in hours.

NB! Carbon monoxide poisoning is a life-threatening situation for the injured

person and the rescuer. Do not provide assistance at the scene of an accident indoors.

NB! Carbon monoxide poisoning happens not only in winter.CO can be formed

at any time when faulty heating or heating devices (furnace, boiler, etc.) are used.

NB! You mast prepared to treat complications such as myocardial ischemia and

arrhythmias when you help a person with carbon monoxide poisoning,
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NB! Be attentive to rescuers, especially the fire service. Their fatigue can be a

sign of acute carbon monoxide poisoning. You mast to defyne their SpCO.

8. The antidote therapy.

Oxygen is a widely available and conventional agent with antidote properties by
carbon monoxide poisoning. The half-life of carbon monoxide is 3-4 hours. Using of
high 100% oxygen concentration reduces the half-life of CO to 30-90 minutes. Oxygen
Is used in the normobaric oxygenation (FiO2 = 1) during first 6 hours after poisoning
by an oxygen mask, nasal catheters, oxygen tent or artificial lung ventilation. Oxygen
therapy is carried out at all stages of care from the scene to the hospital. If the victim
has a comatose state and/or blood carboxyhemoglobin content of more than 40%,
hyperbaric oxygenation is possible.

NB! In case of carbon monoxide poisoning, oxygen therapy is an antidote to
competitive action. It takes some time to get the effect. Oxygen does not affect
ischemic complications at the level of tissues caused by poisoning.

NB! In carbon monoxide poisoning SpO2 does not reflect the severity of the

condition.
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2.5 The benefit of fiber diet for prevention and treatment of the cardiovascular
diseases

Cardiovascular diseases are increasing in the current times and have high
mortality. Healthy, fit and stress-free lifestyle is the key to quality living. But the
guestion is, what are we doing for it? A pill to take is easier than to quit upon our
favorite food. As said by Dr. Gregor, these pills have little value than what a healthy
diet can do for us. Low fat and plant-based diet have the power to reverse the
cardiovascular disease and increase the lifespan more effectively than what these pills
can do. But the good part here is, unlike most other diseases, cardiovascular diseases
need not depend solely on drugs for their treatment or prevention, they can be reversed
with plant based, fresh vegetable diet. This was proven by Dr. Ornish by his
experiment. 48 patients with moderate to severe coronary heart disease were
randomized to an intensive lifestyle change group (Vegetarian diet with 10% fat,
exercise, stress management training and smoking cessation) out of which 35
completed the 5-year follow-up quantitative coronary arteriography. Experimental
group patients made and maintained comprehensive lifestyle changes for 5 years,
whereas control group patients made more moderate changes. In the experimental
group, the average percent diameter stenosis at baseline decreased 1.75 absolute
percentage points after 1 year and by 3.1 absolute percentage points after 5 years. In
contrast, the average percent diameter stenosis in the control group increased by 2.3
percentage points after 1 year and by 11.8 percentage points after 5 years. Twenty-five
cardiac events occurred in 28 experimental group patients vs 45 events in 20 control
group patients during the 5-year follow-up. So, it proves that atherosclerosis improves

with lifestyle changes compared to medications.

Another example is when, Former President of United States, Bill Clinton spoke
to the nation about the benefits of his revolutionary heart health program based on a
diet created by Dr. Caldwell Esselstyn. Following a plant-based diet like the diet in Dr.
Esselstyn's groundbreaking book Prevent and Reverse Heart Disease, President Clinton

was able to lose twenty-four pounds and improve his heart function. In an interview

58



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

with Wolf Blitzer, he credited his health to Dr. Esselstyn, in dramatically improving
cardiovascular health and treating heart disease rather than its symptoms

The conventional American diet is becoming more popular and spread even in the
developing countries. The more fat we take in, there is more deposition of cholesterol.
Since all animal cells manufacture cholesterol, all animal-based foods contain
cholesterol in varying amounts. Major dietary sources of cholesterol include red meat,
egg yolks and whole eggs, liver, kidney, giblets, fish oil, and butter. These can lead to
excessive cholesterol in the body which gets accumulated in the arteries leading to
atherosclerosis (plaques deposits in arteries). These deposits (plaques) can reduce
blood flow through arteries, which can cause complications, such as angina,
myocardial infarction and stroke. To reduce cholesterol levels, we need to reduce our
intake of trans fat, which comes from processed foods and naturally from meat and
dairy; saturated fat, found mainly in animal products and junk foods. In 2016, the
United States Department of Agriculture Dietary Guidelines Advisory Committee
recommended that Americans eat as little dietary cholesterol as possible.

Another study in the Great Britain was conducted by Francesca L Crowe. A total
of 44,561 men and women living in England and Scotland of whom 34% consumed a
vegetarian diet at baseline, were part of the analysis. Incident cases of Ischemic heart
disease were identified through linkage with hospital records and death certificates.
Serum lipids and blood pressure measurements were available for 1519 non cases, who
were matched to Ischemic heart disease cases by sex and age. Ischemic heart disease
risk by vegetarian status was estimated by using multivariate Cox proportional hazards
models.

After an average follow-up of 11.6 y, there were 1235 Ischemic heart disease
cases (1066 hospital admissions and 169 deaths). Compared with nonvegetarians,
vegetarians had a lower mean BMI, non-HDL-cholesterol concentration, and systolic
blood pressure. Vegetarians had a 32% lower risk of Ischemic heart disease than
nonvegetarians, which was only slightly attenuated after adjustment for BMI and did

not differ materially by sex, age, BMI, smoking, or the presence of IHD risk factors. It
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was concluded that vegetarian diet was at a lower risk of causing Ischemic heart
disease.

Similarly, the coronary heart disease had to be studied through different countries
with different diet so the Seven Countries Study began in 1958, and 12 763 men aged
40 to 59 years were examined for risk factors for coronary heart disease. These men
formed 16 cohorts in 7 countries: The United States, Finland, the Netherlands, Italy,
Greece, the former Yugoslavia, and Japan. In addition to a physical examination,
information on biological risk factors (e.g., serum cholesterol, blood pressure, and
anthropometric measurements) was collected and an ECG was taken. In small random
samples of each cohort, information on diet was collected by use of 7-day food records.
The risk factor surveys were repeated after 5 and 10 years, and mortality data were
collected up to 25 years. In that period, =6000 men died, and coronary heart disease
was the underlying cause of death in 1500 men. All dietary data were coded in a
standardized way in 1986 and summarized in 16 major food groups.16 Around 1960,
the consumption of milk, potatoes, butter, and sugar products was very high in Finland.
A similar but lower consumption pattern was observed in the Netherlands. Fruit, meat,
and pastry consumption was high in the United States. Cereal and wine consumption
was high in Italy, and bread consumption was high in the former Yugoslavia. In Greece,
the consumption of olive oil and fruit was high, and the Japanese diet was characterized
by a high consumption of fish, rice, and soy products. The average consumption of
animal food groups, with the exception of fish, was positively associated with 25-year
coronary heart disease mortality rates, and vegetable food groups showed an inverse
association.

Plant cells synthesize cholesterol as a precursor for other compounds, such as
phytosterols and steroidal glycoalkaloids, with cholesterol remaining in plant foods
only in minor amounts or absent.

There are negligible chances of plaque formation with sufficient fiber intake
which overall decreases the risk of cardiovascular diseases. The benefit of fiber diet is
not only in prevention of the cardiovascular disease but also in reversing it, if occurred.

Interventional studies of plant-based diets have shown that about 90 percent reductions
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in angina attacks occurs within just a few weeks of this diet. Plant based diets are not
only safer, known and cheaper but also a prevention as well as treatment mechanism
for our body.

Dietary interventions are first-line therapy for coronary heart disease prevention
and treatment. Increasing scientific evidence suggests that the traditional
Mediterranean diet may reduce the risk of cardiovascular disease. The cardiovascular
benefits of this whole-diet approach may outweigh those of typically prescribed low-
fat diets. The burden of coronary heart disease is enormous, and nutritional approaches
that optimize cardiovascular health are essential. Clinical trial evidence supporting the
role of the Mediterranean diet in cardiovascular health is presented with an emphasis
on the physiological effects of omega-3 fatty acids. The Spanish PREDIMED trial
included 7447 participants at high cardiovascular risk allocated to 1 of 3 diets: a
MedDiet supplemented with EVOO, a MedDiet supplemented with mixed nuts, or a
control diet (advice to reduce all subtypes of dietary fat). The trial was planned for 6
years, but it stopped early after intervention for 4.8 years, as recommended by the Data
and Safety Monitoring Board following stopping rules established a priori in the
protocol.11,48,137,138 The incidence of CVD (MI, stroke, or cardiovascular death,
totaling 288 events) in the MedDiet groups was lowered by ~<30% when compared with
the control diet. PREDIMED is a landmark study and it remains to date as the largest
dietary intervention trial to assess the effects of the MedDiet on cardiovascular disease
prevention.

Concluding, Research suggests that people who eat primarily plant-based diets
tend to have a lower body mass index (BMI) and lower rates of obesity, diabetes, and
heart disease than those who eat meat. Hence, plant-based diet is the choice we make
for our body maybe not immediately but slowly and steadily for a qualitative and

hospital free life.
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2.6 Tepanis namieHTIB 3 TPUBOKHUMMU PO3J1aIaMH B MeKaX MeTa00JiuYHOT0
cu”apomy X

Merabomiynuit cungpom X (MCX) — 1e TreTeporeHHHil CTaH, CYKYIHICTb
KOMITOHEHTIB ~ SIKOTO OOyMOBJICHa TIICHXOCOIIQJIbHUMH, METaOOTIYHUMH  Ta
naTodiziogoriyHuMK B3aeMo3B’ss3kamMu [337-346]. B ocraHHI poKH Big3HAYae€ThCs
naToMop(o3 TMCUXIYHUX PO3NAAIB TPHU PI3ZHUX COMATHUYHUX 1 EHAOKPUHHHUX
3axBoproBaHHsAX [349]. IlpupomHo B KOpEKIil TPUBOXKHUX poznaniB mpu MCX
HE3aJIeKHO BIJ HO30JOTIYHOI MPUHAJIEKHOCTI HOTO COMATHYHUX CKJIAJ0BHX
MIPIOPUTET HAJICKUTHh TPAHKBLII3aTOpaM, 110 MAlOTh KOMIUIEKCHUM aHKCIOJITHYHUH,
TIMTHOTUYHUMN, BET€TOCTA0UTI3yI0UMH Ta IEHTPATbHUN MIOpEIaKCYOUHii e(heKT, a OTKe
BIUIMBAIOTh MPAKTUYHO HA BCl MATOICHETHWYHI JIaHKU TPUBOKHHUX poO3dadiB. Y
KJIIHIYHIA TpakTULl JIKapl HAaJalTh MEpeBary «IECHHUM» TpaHKBLI3aTopaMm 0e€3
3HAYHOTO CHOJIIMHOTO e(heKTYy, 1110 3pYYHO BUKOPUCTOBYBATH aMOyJIaTOpHO. [0 Takux
mpernapaTriB  MOKHa BIJJHECTU ajiblipa3ojiaM (KCaHakc), Menaasenam (pyaoTenb),
okcasernam (Ho3zemam, Taszernam), Todizonam (rpaHgakcuH), Jiopasenam (JopadeH), a
Takox adob6a3on.

Adobazon, 1mo He € aroHicToM OEH30A1a3€MHOBUX PELENTOPIB, 3a XIMIYHOIO
CTPYKTYPOIO BIJTHOCHUTBLCS 10 TOXITHUX MepkantoOeHsuminazony. Jlis mpenapary
3aCHOBaHa Ha rajibMyBaHHI MeMOpaHo3anexxHux 3MiH y TAMK-peuenropi, y 3B'13Ky 3
YUM 3HIDKYETbCS HOro JIOCTYIHICTh JUIsl BigmoBigHOro Jjiranga. Adobazon
BIJIHOCUTBCS JI0 TIpenaparTiB KOPOTKOI Jii: Iepio]1 HAIliBBUBEACHHS Ta 4yac JOCATHEHHS
MaKCHMaJIbHOI KOHIIEHTpAIlii CKJIaatoTh OJU3bKO TOJUHH, a YTPUMaHHS Tperapary B
oprasi3mi — Bij oaHi€l 10 aBox roauu [338, 342, 347].

Hamu Oyno mpoBenene 4-TukHEBE IOCTITKEHHS €()EKTUBHOCTI i Oe3meku
npenapaty Adoba3on mpu Teparnii JOpOCIUX MaIlI€EHTIB 3 TPUBOKHUMU PO3JIaJlaMH B
Mexax MerabosiuHoro cuaapomy X (30 marieHTiB — ocHOBHa Tpyna; 30 maiieHTiB —
KOHTPOJIbHA).

JlocipKeHHsT TPOBEJEHO BiAMOBITHO O BUMOT MPOTOKOIY 3 3aCTOCYBaHHSM
MOXJIMBUX ONTUMAJIBHUX 103 Tpemnapary. TpuBaiicTh JiKyBaHHsS Ckjiana 1 micsib

aKTUBHOI Teparnii (Hagam XBOp1 NEPEBOIMINCS Ha MIATPUMYIOUY TEpaIiio BXkKE Mo3a
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MEeXaMu JaHOTO JOCHIKeHHs). [[ns JiKyBaHHS BUKOPUCTOBYBAJIM MpemnapaT
Adobazor, o mictuthb y Tadseri 0,01 r airodoi pedoBunu. [Ipenapat npuzHavaiu 3
pa3u Ha JeHb (BpaHIli, BICHb 1 BBeuYepi); BUKOPHUCTOBYBAJIOCS 30UIBLICHHS 03U
npenapaty 10 1-1-2 (KiIbKICTh TaOJIETOK Ha MPUKOM).

[TincyMKOBi pe3yibTaTy JiKyBaHHS OLIIHIOBAINCH 32 CTAHJAAPTHUMH KPUTEPIIMU
e(eKTUBHOCTI: MOKA3HUKH «BHPAXKEHE MOJIMIIeHHs» a0 «mominmeHHs» 3a CGI; 50%
3HIDKEHHS TIOKa3HUKIB mkal HAM-A, a Takox 3a AMHAMIKOIO (Pi3UKaTbHUX JTAaHUX.
[Ipu anamizi pe3ynbTaTiB JOCHIIKEHHS BPAXOBYBAJIM TAaKOXX HACTYMHI MOKA3HUKU:
BHUPA3HICTh 3arajibHOro tepaneBTu4HOro edexty (% pecrnonzaepi 3a CGI); Tepminu
NOSIBU TEpaNeBTUYHOrO e(eKTy; [103uM Mpenapary, Ha Tii SIKUX HaCTYIUJIO
MTOJIIMIIIICHHS;, 3arajibHa 9acTOTa MOOIYHNX SBHIII; ITOO0IYHI SBHUIIA, IO HAHOLIBII YaCTO
PEECTPYIOTHCS; SIKICTh JKUTTS IMAII€HTIB Ta TJI1 JIIKyBaHHS.

B nocnimkenns BkirodeHi 60 marieHTiB 3puioro Biky (18—65 pokiB) (36
YOJIOBIKIB, 24 IHKM), y KJIIHIYHII KapTHHI SKUX BUSBJISUIUCS JIETKI Ta MOMIpHI (hOpMHU
HEBPOTUYHMX PO3JIaJiB, IO CIIOCTEPIralOTHCS B yMOBaX TEPANeBTUUHOTO CTalllOHAPY
1 aMOyJIaTOPHO1 CITyXKOH.

Ocnogna (30 oci0) Ta kouTposbHa (30 oci0) rpynu chopmMoBaHi 3 ypaxyBaHHSIM
pEenpe3eHTaTUBHOCTI 3a CTATTIO Ta BIKOM (y2emmn < y2kpuT, p < 0,01). Bubipky cknanu
Mall€HTH, U0 JAalud JO0OpOBUIBHY NUCHBMOBY 1H(OpPMOBaHY 3rojly Ha y4acTb Y
JIOCHIIKEHHI.

Cepenniii Bik 00CTE€XEHUX KOHTPOJIbHOI Tpynu ckiaB 44,81 + 2,17, ocCHOBHOI
rpynu — 45,13 + 2,34 (p < 0,01); cepenHiii BIK MOYATKy TCUXIYHUX PO3JIAJIB
BIJINOBIJTHO B OCHOBHIM rpymi — 33,2 + 3,1 poky, B KOHTpOdbHIN — 34,1 &+ 3,4 poky (p
< 0,05); cepenHsi TpUBAJIICTh MCUXOMATOJOTIYHOT CUMITOMATUKA B OCHOBHIN rpymi
ckiana 5,6 = 0,6 micsis, B KOHTpobHIN — 5,8 0,3 micsns (p < 0,05). Cran naiieHTiB
BepU(DiIKOBAHO 3r1AHO 3 BIAMOBIAHUMU Kputepiamu 3a MKX-10. Ik B oCHOBHIH, TaK i
B KOHTPOJIBHINA TPYyIIi MepeBakalik MAaIllEHTH 3 PO3JIalaMH aianTallii 3 COMaTUYHUMU
CUMITOMAaMH Ta OPraHIYHUMH HENICUXOTUUYHUMH PO3JIaJaMU

Takuii cunapoMansuuii po3noain B rpynax HMCX 1 MCX oOymoBieHHui TUM,

10 Ha TJI1 TPUBAJIOTO XPOHIYHOIO Mepediry MeTadoiyHOro CUHAPOMY X Y Malll€HTIB
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CIIOCTEPIraeThCs cTabiIi3allisl HEBPOTUYHOT CHUMITOMATUKH, TIOJAJIBIIINN PO3BUTOK Ta
YCKIAJAHEHHS CTPYKTYpU TMATOJOTIYHOTO CHHAPOMY, a TakKoX (QOpMyBaHHSA
HO30JIOTIYHO OKPECIECHUX MCUXIYHUX PO3AIiB.

JlaHi TICUXOMETPUYHOTO JIOCHIJKEHHS MIATBEPKYIOTh HM3KY IIJIbOBUX
ncuxonaTtojoriyaux ¢peHomeniB st nanieHTiB 3 HMCX ta MCX. Kinbkicts 0ci0 3
BHCOKHM pPIBHEM PEaKTUBHOI TPUBOTH 3a ImKayoro Crindeprepa-XaHina BBiui OibIIa
y namienTiB 3 HMCX (57,35 %), nix y nauientiB 3 MCX (26,36 %) (0* = 2,2, p =
0,014), Ta BueTBepo Oisbia, HIX y 3m0poBux 0cid (13,36 %) (¢o* = 1,8, p =0,035).

Bucoka ocobucrticHa TpuBora Outkln nputamanHa nariedtam 3 MCX. Po3mosin
BHUCOKHUX OajiB peakTUBHOI Ta OCOOMCTICHOI TPUBOXKHOCTI 3acCBIUy€, IO B MPOIECI
¢opmyBanHss MCX 3a BIACYTHOCTI YITKO OKpECJIEHOI COMATHUYHOI MaToJOrli
(rimepToHiYHa XBOpOOa, IyKPOBHUH J1a0eT, ieMiyHa XBopoOa cepils i T.iH.) iCHY€
BUCOKHI pIBEHb IICHUXOJIOTIYHOIO JUCKOM(OPTY camMe Ha pEakTUBHOMY, a HeE
OCOOUCTICHOMY PpiBHI. PeakTHBHa TPUBOXKHICTH SIK pe3yJbTaT Cy0’€KTUBHOIO
pearyBaHHs €MOIIISIMU HaNpyXEHHS, 3aHETIOKOEHHS, 3aKJIOMOTAHOCTI 3 BIAMOBIAHOIO
AKTUBALIIEI0 CUMIIATOAIPEHATIOBOT CUCTEMHU, CIIPUSE MOAAIBIIOMY po3BUTKOBI MCX.
HasBaicTh y marieata 3 MCX coMaTUuHOi XBOpOOH 301IbIITyE OCOOUCTICHY TPHUBOTY
(moOoroBaHHs IIOAO0 CTAaHY 3J0pPOB’Sl, MaOYTHHOTO) Ta YaCTKOBO JI€3aKTyalli3ye
MOTOYHI MOJIii B OTO ysIBI.

YinbHe Miclie 3aiiMalid CKaprd Ha HAJUIMINKOBY Bary Ta miaBuineHHs AT, mo
Hajgani Oynmu oO’ektuBizoBaHi: IMT cknagaB nns ocHoBHOi rpynu 30,2 + 2.7,
KOHTpoabHOI rpynu — 28,7 + 4,4; OT BignmoBimHo 98,4 + 3,3 ta 97,6 £ 3,6 cwM;
cucromiuauit AT — 138,6 £ 5,7; 144,3 £ 6,8 mm pr.cT1; mactomunmii AT — 81,4 + 5,1;
87,7+ 5,4 MM pT.CT.

JIikyBaHHS ILIJIKOM 3aBEpIIMJIM 55 Mali€HTIB, y TOMY 4YHCIl 28 NAaIli€HTIB
OCHOBHOI IpynHu Ta 27 MauieHTiB KOHTPOJIbHOI Irpynu. TepaneBtuuna aist Adobdazony
B MPOBEJICHOMY HaMM JIOCJIKEHHI BUSIBIISJIAcS JIOCUTh IIBUAKO. Bike HampukiHIi
MEPIIOTo THOKHS Teparii OyJjia Bi3HAYeHa PEAyKIlisl TPUBOKHHUX MPOSIBIB y BUTJISII
3MEHIIEHHS PO3/IPaTOBAHOCTI, 3aKJIOMOTAHOCTI Ta AESIKOI Je3aKTyasi3allii moOOIBaHb

1 HeoOpux mepeauyTTiB. IlamieHTH TakoX BKa3yBaju Ha MOJIMNIICHHS CHY, OLIbILY
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3JIaTHICTb JO peJlakcailii, a TakoK 3MEHIIIEHHS BIAYYTTS 3aHENOKOEHHS, JIIKJIMBOCTI Ta
riakcuBocTl.  OcoOnMBICTIO TepaneBTUYHOI Aii AdoOa3ony BUABWIACS 3HAYHA
PEAYKIlis 10 7-TO JHS JIKyBaHHS 3HAYHOI KiJTBKOCTI BiCIIEpO-BEreTaTUBHUX TPOSBIB
TPUBOXKHUX PO3JIa/IiB: AIIEHTH BiA3HAYAIN TOJICTIIIEHHS] TUXaHHS, O11bII CTa01IbHI 3
TEHCHIII€10 10 HOpMaJi3allli MOKa3HUKHU apTeplaIbHOTO TUCKY Ta MyJIbCY, 3MEHIIICHHS
HampyXeHHs Ta O0M0 y M’s3aX, 3MEHIICHHS a0 BIJICYyTHICTb CYXOCTI y pOTI,
MITJMBOCTI Ta 3alaMOpOYCHHsS, 3MEHIIeHHsS moTtpedu B Tki. Kpim Toro, xmopi
Bi/[3HAYAM TIOKPAIICHHS TMPaIe3MaTHOCTI 3a pPaxyHOK ITJIBUIICHHS SKOCTI
KOTHITUBHUX (YHKIIIH (yBaru, mam’sri).

B ocHOBHI Ta KOHTPOJIBHIN TpyHax HAMPUKIHII JIKYBaHHS BIIMIYEHO TUHAMIKY
MOKA3HUKIB TICUXOMETPUYHOTO INKAaTyBaHHS Yy BHIJISIAI CYTTEBOTO 3HIDKEHHS
MOKa3HUKIB peakTuBHOI (Ha 57,2 1 42,9 %; p < 0,001) Ta ocobucricHoi (na 23,8 1 23,3
%; p <0,01) TpuBoru 3a mkanorw Cniuideprepa-XaHiHa.

B yciii rpyImi namieHTiB HAaMH BIAMIYEHO MOBHUW BHUXIJl 3 XBOPOOJIMBOIO CTaHy
(38,4 %) abo 3naune mouminmieHHsa (37,9 %) nmpudoMy s OUIBIIOCTI MAII€HTIB 3
JIETKMMU TPOsIBAMH MTOBHUM BUXiJ 3 cTaHy OyB BigmiueHuil B 92 % Bunazakis. Cepen
MAII€HTIB 3 IOMIPHUMU MPOsiIBAMU XOpoIuii edekT 3adikcoBano y 75 % Bumaakis, y
pEelITH BIANOBIJHO CHOCTEPITAIMCh MOMIPHHUM Ta MiHIManbHUN edexTu. JluHamika
TSKKOCTI CTaHy Mal[i€HTIB MOPIBHSIHO 31 CKPUHIHIOM OyJia TOCTOBIPHO MO3UTUBHOIO (P
< 0,05) Takox Bxe ¢ 7-ro aHs Tepanii A¢odazonom; moaiOHI 3MiHM OyiIH BiJ3HAYECHI
y NOKa3HHMKaxX 3arajbHOi e(peKkTUBHOCTI Tepamii. BiICyTHICTh MO3UTUBHUX 3MIH Ha
teparnii Adobazonom BinmiueHo y 3,3 %, noripiieHss —y 3,3 %. Y KOHTpOJIbHIM TpyTi
— 6,6 Ta 3,3 % BiamoBigHO. JIMHAMIKa COMAaTHYHHX IOKA3HHMKIB TaKOXK MaJjia ITO3UTUBHI
TEHJICHII1i B KOHTPOJIbHIM Ta OCHOBHIM rpymnax: peaykuis ckiana BignoBigHo: CAT —
11,01 18,0 % (p < 0,05); AAT — 4,41 14,9 % (p < 0,05); 3menmenns IMT ta OT
3HAXOJIUJIOCh Y MeXaX CTaTHCTUYHOI MTOXUOKH.

Hamu OyB Takoxk mpoBeAeHHI MOPIBHSUIBHUI aHali3 €()EeKTUBHOCTI JIKYBaHHS
Ado0azonoM TPUBOKHUX PO3NAAIB PI3HOT CHHAPOMAILHOI CTPYKTypH. OCOOIHMBO
JOIITLHUM € TpU3HAueHHs Tnpenapary AdobOa3zon marieHTaM 3  TaKUMH

OCOOUCTICHUMHU pHICAMH, SK TPUBOKHA HATYMIIMBICTh, HEBIIEBHEHICTh, ITi/IBUIINCHA
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Bpa3JIMBICTh Ta €MOIliliHa Ja01IbHICTh, HU3bKa CTPECOCTIHKICTh. [IpoTsarom BchOro
TEpMiHY JIIKyBaHHS HaMHU BIJCTEKYBaJlMCh MOOI4H1 1ii mpenapaty Ad¢oba3oi, BOHU
Oynu 3apeectpoBaHi B 7 mamieHTiB (23,3 %). bunbmricts 3 HUX Oyna 3adikcoBaHa Ha
MOYaTKy JIKyBaHHS (IIEPEBAXKHO Ha IMEPIIOMY THXH1); BOHU OYJIM JIETKOTO CTYIEHS
BHPA3HOCTI, HE OTPeOyBaIM J0JAaTKOBOI KOpeKIlii ado 3MiH y Teparii; y O1IbII0CTI
BUIMMAJIKIB OyJIuM TPAaH3UTOPHUMH Ta CAaMOCTIHHO PEAyKyBaJUCS TPOTATOM
JikyBaJibHOTO Kypcy. CrekTp 3adikcoBaHUX MOOIYHUX SBUIL OyB MpPEICTABIICHUIA:
rojoBauM Oonem (10,0 %), tpemopom (6,7 %), cyxictio y poti (3,3 %) Ta
MIBUILIEHHSAM po3apaToBaHocTi (3,3 %).

HeratuBHoi 1ii mnpemapaty Ha CepleBO-CYJAUHHY, OpOHXOJETeHEeBY Ta
EHIOKPUHHY CHCTEMY Biq3HaueHO He Oyo. [lokazHukmM 1a00paTOpHUX JOCIITKEHD HE
BIIXWJISUTMCS BiJl HOPMHU. 3a HAIIUMU CIIOCTepekeHHAMH, Adoba3on 3abe3neuyBaB
BHCOKY KOMIUTAHEHTHICTh Ta HE JCMOHCTPYBAaB HETATHBHOTO BIUIMBY Ha Iepeoir
comaTnyHoi maroiorii B Mexax MCX. A¢o6a3os He BCTynaB B KIIIHIYHO 3HAYyLLy
B3a€EMOJIII0 C MEIMKAaMEHTaMH, IO 3aCTOCOBYIOTHCS I JIIKyBaHHA COMAaTHUYHOI
ckianoBoi MCX.

BucHoBku:

1. Bigkpure, B mapaJeIbHUX  Tpylax, aKTUBHO KOHTPOJIbOBAHE
MOCTMAPKETUHTOBE JOCIIJPKEHHS] MIATBEPAUIO e(PEKTUBHICTh 1 Oe3MeKy mpenapary
Adobazoy mpu Teparmii TOpPOCIUX TAII€HTIB 3 TPUBOXKHUMHU PO3jaaMHd B MeEXkax
MeTaboIIYHOTO CUHApOMY X.

2. Haiibinpm 3HauymuMmu npenukTopamu Tteparii Ado6a30ioM BU3HAYEHO
HasBHICTh Yy TAIllEHTIB TPUBOXKHOI HAIyMJIMBOCTI, HEBIEBHEHOCTI, ITIJIBHIICHOT
Bpa3JIMBOCTI Ta EMOIIIMHOT JIAOUTBHOCTI, HU3bKO1 CTPECOCTIMKOCTI.

3. Ado6azoin 3ab6e3meuyBaB BUCOKY KOMIUTAMEHTHICTD Ta SIKICTh YKUTTS MAII€HTIB;
HE JIEMOHCTPYBAaB HEraTHMBHOTO BIUIMBY Ha Mepedir COMaTUYHOI MATOJOrIi B MeXax
MCX. OcobnuBicTio TepaneBTUYHOT 11i  Adobazony € peaykiis BICIEpO-
BETETATUBHUX TPOSIBIB TPUBOXKHUX PO3JAJIB, Y TOMY YHUCHI MOJETIIECHHS JIUXaHHS,
HOpMaJTi3allisl MOKa3HUKIB apTeplajJbHOTO TUCKY Ta MYJbCY, 3SMEHIICHHS HAIPYXKEHHS

Ta 00JII0 y M’ 533X, MITJIIMBOCTI Ta 3aIIAMOPOYCHHS.
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4. T1o61uni ais mpenapaty Ado0a3osl peecTpyBalIuCs MEPEBAKHO HA MOYATKY
Tepartii, Oy TPaH3UTOPHUMU Ta HE TIPU3BOAMIIH 10 MPUITMHCHHS JIIKYBaHHSI.

5. Ado6a3zon 1o1iIFHO BUKOPUCTOBYBATH B KOMITJIEMEHTAPHIN CTallioHApHIN Ta
aMOyJIaTOpHIM MOHOTeparii Ui ICUXOCOMATUYHUX TAIIEHTIB, 10 BEAYTh aKTUBHUM

CHOCi0 )KUTTS B arPECUBHOMY CTPECOT€HHOMY OTOUYIOUOMY CEPEOBHIIII
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2.7 3MiHM BMICTY BUJIBHOIO remapuHy B IJIa3Mi KPOBi HOBOHAPO/KEHHUX 3
NEPUHATAJIbHUM TiMOKCHYHUM YPAKEHHAM LEHTPAJIbLHOI HEPBOBOI CUCTEMH

[lepunaTanbHi TIMOKCUYHI ypakeHHs LeHTpanbHOi HepBoBoi cuctemu (LITHC)
MOC1Ial0Th YUIbHE MiCLle Cepel MPUYUH, [0 MPHU3BOAATH 10 IHBAIIIU3AIll 3
mutuHeTBa.  [133,134,140,141,143]. T'emapun (I'TIH) € onHiero 13 YHCENbHUX
(b131070T1YHO-aKTUBHUX CIIONYK, $IKa BLAIrpa€e CyTT€BY pOJdb Yy TMaToXiMii Ta
natodizioorii 6araTb0X TUMOBUX MaToioriyHuX mnporecis [135-139]. I'TIH e kucium
cysb(haToBaHUM IJIiKO30aMiHOTIIIKaHOM. B TkaHuHax ocHoBHUM jeno I'H e onmacucri
KJIITUHH, B IIUTOIUIA3MI SIKMX KpIM HbOI'O HasBHI TiCTaMiH, CEPOTOHIH, Ba30MIpPECIH,
BAa30IHTECTIHAIIBHUM TENTHJ, TNpoTea3u (Tpurirtasa, Ximasza), €031HODUILHUN
xeMoTakcuyHuit  ¢gakrtop, tomo. [TIH ckmamae 1-5% Big 3arajnbHOrO piBHS
CyJib(paTOBaHMX MOJIICAXapH/aiB TKAHWH, MIPUYOMY BIH MICTUTBCS Y BUIJISIII PI3HHUX
dpaxiiif, siKi BIAPI3HAIOTHCS BMICTOM 3JIMIIKIB CIPYAHOI KUCJIOTH Ta MOJIEKYJISIPHOIO
Baroto. ®izionoriyni ¢ynkuii I'TIH pizHomaniTHi. BiH € perynsaropoM 0OOMIHHUX
MpolleciB B TKAHMHAX, BIUIMBAIOYM Ha iX KUCHEBUW 1 €HEpPreTMYHUd OanaHc,
MPUCKOPIOE OKHUCITIOBAJILHO-BITHOBIIOBAJIbHI TIPOLIECH, BIUIMBA€ HA PICT TKaHUH,
PEryJII0€ CUHTE3 JICUKOTPUEHIB, 1HT101py€ aKTUBHICTh €H3UMIB — TrianypoHiia3u, PHK-
3anexHoi-JIHK-noniMepasu, cradinizye NpOHUKINBICTD €HIOTENII0 CYAMHHOTO pycIa,
Ma€ aHTHKOAryJsHTHY Ail0, OOyMOBIIEHY TrajibMyBaHHSIM arperaiii TPOMOOLMTIB 1
aKkTUBI3aI1€r0 (H1OPUHOIIZY TOIIIO.

ITIH - @i3ionoriyHo akTUBHY pPEYOBHHY, OJMH 13 CaMUX aKTHUBHHUX
AHTUKOATYJISIHTIB HENpsAMOi All, Oyno BiakpuTo B 1916 poui. 3a XIMIYHOIO OYJI0BOIO
moniekynmu ['TIH € Bucokocynb(®iTOBaHMM MYKOIOJIICaXapuaoM, KIACHYHUM
[JIIKO3aMIHOTJIIKAHOM, IO HE Ma€ YCTaJeHOI IMEBHOI CTPYKTYpH, CKJIaJa€eThCs 13
MOCHIIOBHUX 3anuuikiB L-D-riatokypoHoBoi kucinotu 1 2-amiHo-2-ae3okcu-L-D-
rmoko3u. Y I'TIH pexinpka mosicaxapugHUX JIAHIIOTIB  PI3HOI  JIOBXKWHU 1
MOJIEKYJISIPHOT MacH 3B’s3aHl 13 OJHHUM 3arajjbHUM OUIKOBUM siipoM. binkoBuii
dbparmenT mosnekynu [ TIH yHiKansHUN TUM, IO BiH CKJIQIA€ThCS TUIBKH 13 3aJTUIIKIB
CepHHY 1 TIIIUHY. XapaKTepHOI OCOONuBICTIO CcTpykTypu MoJekyaun [TIH e

TUCaxapuIHUNA KOMIIOHEHT, III0 TIOBTOPIOEThCS 1 MICTUTh TJIIOKO3aMiH Ta
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[JIFOKYPOHOBY KHCIOTY. Pi3HMET cTymiHb cynbdaryBaHHS 1 0COOJUBOCTI (Pi3MKO-
XIMIYHUX TIapaMeTpiB MOJIEKYJIu 00yMOBIIOIOTH TereporeHHicth ['TIH. B Tkanmnax
['TIH icHye y BUTTISA1 MAKPOMOJIEKYJI MPOTEOTIIIKAHY 3 PI3HOIO MOJIEKYJISIPHOIO MAacolo
1 BUSBIBIETBCA Y BCIX ccaBliB. B pe3yinbrari €H3WMAaTHYHOI JemojiiMepHu3arii
makpomodekysipauil I'TIH neperBoproeTbes B (hi310710T19HO aKTUBHI POPMH.

Cunres I'TIH B oprani3zMi JIt0lMHU, B OCHOBHOMY, BiJI0YBA€ThCS B IIUTOILIA3MI
OTIAaCUCTUX KJITHH, JIe¢ BIH MOXKE 3HAXOJUTHUCS Yy BUIBHOMY CTaHl, a00 y BHIJIAII
KOMIUIEKCY — TemapuH-IMHK-TicTaMiH. Y mnepudepuunidi kposi geno [TIH e
HerTpoduibHi nerikouutu. ['TIH BxoauTe 10 ckiany cyibhaToBaHUX MOJicaxapu/iiB
TKaHUH 1 HOro nmuToma Bara ckiajaae 10 5%. Y BIAMNOBIAL Ha PI3HOMAHITHI CTUMYJIH,
30Kpema, Tinokcito — ['TIH BuBUIBHAETBCS 13 rpaHyd-aeno. llpu npoMy oaHOYACHO
BUBUIBHSIIOTBCSI  €03MHOMDUIBHUIA XEMOTAKCUYHHUI (PakTop, TiCTaMiH, CEpOTOHIH,
nodamiH, mpoTeasu (Tpumnrasza 1 xiMaza) Tomo. OnacucTi KJIITUHU 3JaTHI HE TIIbKU
cuHtesyBaty, ane 1 normmHaTtu ['TIH 13 kpoBooOiry 1 BKJIrOYaTH 0 CKJIaay TpaHyl,
PIBHO fK 1 TJIKOT€H, 1HYJIH, JNEKCTPUH, KapOOKCHMETUIIIEIION03Y. 3ajeKHO BIJ
CTPYKTYpPHUX XapaKTEPUCTUK TModicaxapuaHoi vactuHu wmoiiekyiu ['TIH mnposiu
B32€EMOBIJTHOCHH BHYTPIIIHIX CTPYKTYP JTAOPOIUTIB 1 OJIIMEPIB, 1110 IO HUX IPOHUKIIN
— € PI3HOI0 3a JOTMOMOro HedpakxiiifHoro 35S-remnapruHy MpoJIeMOHCTPOBAHO, IO
I'TIH, sixuii akyMyJIb0BaHO OMACUCTUMH KIITHHAMH CIOJYYHO KJIITHHHOTO THITY TIPH
MOCWJICHHI KOAaryJISHTHOTO TIOTEHIIAy KPOBI BUBUIHHIOETHCS 13 HUX B KPOBOOOIT 1
Oepe yuyacTb y peakilisix 3a0e3neyeHHs FreMOCTa3y.

Businsnenns I'TIH 13 onmacucTux KiTUH BiIOYyBA€ThCSA €HIIO- 1 €K30IUTO30M.
CrtpecopHl BIUIMBH CYIPOBO/KYIOTHCS IOCHUJICHHSM IIEPIIOTO, OCKIIBKH CTPIMKO
3pocTae 1HACKC TPaHyJIOJI3UCYy B OMAacCHUCTUX KiIITHHaxX B 3,3 pas3u, a IHACKC e
rpanyssamii Titbku Ha 28%. IlocuneHHs AerpaHysisiiii TpOSBISETHCS 3POCTAHHAM
OinbIIe, HOK B 2 pa3u KUIBKOCTI OMACUCTHX KIITHH 13 MOMIPHOKO 1 CHJIBHOKO JI€
IPaHyJIALI€0. Y CTaHOBIEHO, 0 IMMOOUTI3allIHUN CTpeC MPU3BOAUTH JI0 CYTTEBOTO
IIJIBUIIICHHS CEKPETOPHOI aKTHMBHOCTI OMACHUCTHX KIITHH, 1 SK HACTIJOK I[OTO —
1HJEKC HACMYEHHS OMACHCTUX KIITHUH TE€MapuHOM — PI3KO 3MEHIIyeTbes. Onacucti

KJIITAHHU, 10 MAOTh y nurtoruiazMmi OigHi 3anacu ['TIH BHacmigok #OTO MOCHIEHOTO
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BUBIJILHEHHSI IPU CTPEC] 3/1aTHI (ITpU HAUIUIIKY B KpoBi He (PppakiionoBanoro I'TIH 3a
BIJIHOCHO KOPOTKHM MPOMI’KOK Yacy) BiIHOBJIFOBATH HOTO BMICT.

Sk BXe 3a3HAYAIIOCS, OJTHAM 13 YHHHUKIB, III0 MOXKYTh 1HIIIFOBATH MPOIIECH e
IpaHyJIALil ONMAacCHUCTUX KIITMH — € Tinokcia. He BuUKIIOYEHO, IO MpOLEecH e
rpaHyJiAlii OMacHCTUX KIITHH Oe3MOCepeHbO 3aliekaTh BiJ CTYNEHS TIMOKCIi
nepuepUIHNX TKAaHWH, OCKIJIbKA BCTAaHOBJICHA TpsSMa 3aJSKHICTh MDK piBHEM
rineprenapuHeMii 1 CTYIIeHEM TSHKKOCTI Iepediry aHemii.

[naktuBamis ['TTH, rooBHUM unHOM, BimOyBaeThcs B mediHIl, ane 20% noro
BUJIATISIETRCS 13 ceuero. Jlerpanarist momicaxapunuux komiviekcis I'TIH 3aiiicHIoeThCS
cnenu@iuHUMHA A8 OO  TPOLECY  CHJOTTIKO3WAaMH,  Hacammepen
EHJIOTJIIOKYpOHia30t0. [1amypoHaT BIIKJIAJA€ThCAd KIITHHAMU 1 Oepe ydacTb y
rpoIiecax 3JIUMaHHs KIITHH. B exiMiHaIii remapuHy BUAUIAIOTH 1Bl a3y — MIBUAKY 1
cnoBUIbHEHY. IcHye mpumymienHs, mo msujaka emiMinamis ['TIH oOymosnena ioro
3B’SI3yBaHHAM 13 pelenTopaMH €HAOTENATbHUX KIITUH 1 MakpodariB. B kmiTuHax
B1I0YBA€ThCS YacTKOBa Je mosiMmepusaiiis 1 ge cyinbdatyBanus ['TIH, micns doro
(parMeHTH MOJIEKYJI, OYEBUIHO, BUBUIHHSIIOTHCSA B KPOBOOOIT, a OTIM BUIUISAIOTHCS
13 ceuero HUpkamu. [IpunyckaroTs, 1m0 ¢aza CoBIILHEHOTO KIIIPEHCY Bi10yBaeThCA 3a
yMmoBH, 1o Bci kmituHHI ['TIH-penentopu € HacmyeHumu. O3HaueHE MOJIOKEHHS
MIATBEPAXKYEThCs (hakToM, 110 nepioa HamiBuBeneHHs ['TIH 3anexuTs Bij 1034, 110
BBOJMTHCA. Tak, mpu 1031 100 oa/kr 6i10J0T1YHUI 1epio]1 HANlIBBUBEACHHS CTAaHOBUB
OJIHY TOJ, TIPU HMU3bKUX J03aX WMOro BUBEIACHHS 3MEHIINYETbCS HemiHiMHO [141].
Braxarots, mo I'TTH 31aTHMit 3B’ s13yBaTHcs 13 O61IKaMu, 110 HOTO HEUTpali3yoTh. [[o
TaKUX BIJIHOCSATH TJIKOMPOTEIH, TpoMOOIuTapHuil (GakTop 4, BUTPOHEKTUH TOIIIO.
Bucokuii BMICT 03HaueHHMX OLIKIB B IUTa3Mi KPOBI MOXKE BUKJIMKATH BIJTHOCHY
pe3ucTeHTHICTh 10 renapuny. [ TIH He BCMOKTy€eTbCs B TpaBHOMY TPAKTI.

Hani ctocoBHO BMicTy BUibHOI (Ppakiii ['TIH B mna3mi kpoBi exnexktuuHi. Ha
Hall MOIJISIA, Taki MPOTHPIYYS MOTIM OyTH OOYMOBIIEHI TOYHICTIO METOJMKH,
amaparyporo, sIKICTIO peareHTIB Y 1HIIMMH YNHHAKAMHU.

Kinbkiche Bu3zHaueHHs BMicty [TIH B KIIIHIUHIA MOpakTHIl € 3HAYHOIO

MpoO0JIEMOT0, OCKUTBKHM B 0araTb0X BUIIAJKaX 3aCTOCOBYIOTH HEMPSMI MOKa3HUKH, 110
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0a3yl0ThCs Ha OIIHII Horo Oi1osioriyHoi 1ii. [cHyroul MeToau BusHaueHHs Bmicty ['TIH
NoTpeOyIOTh MONEPEAHbOI €KCTPAKIIli, HAMPUKIIA[, TyTaMu, 3 HACTYITHUM B1JIIIJICHHAM
BiJl TOMIIIIOK, € HEJOCTYTHUMH JJIsl INUPOKOTO 3aCTOCYBaHHS BHACTIIOK BIACYTHOCTI
cnenupiuHUX peakTUBIB a00/Ta MpHIIaIiB. 30KpeMa, 1Jis IMyHOJOTTYHOTO BUSHAYEHHS
BMmicty ['TIH neoOxinni BinnmoBigHi antu-I'TIH anturina, a cnekrpooToMeTpudaHUNA
aHai3 moTpedye XpOMOTeHHHX cyOcTpaTiB. JlocTaTHRO HeTambHO pO3pO0IEHI METOIN
aHajizy komepuiitaux npenapatiB ['TIH, siki 6e3 monepeaHboro Moro BUAUICHHS 13
6iocyOcTpatiB HE MOXKYTh 3aCTOCOBYBATHCS B KJIIHIUHINA MPAKTHIIL.

OcTaHHIM YacoM 3HAYHY yBary MpUAUIAIOTH €IeKTpodope3y B PI3HUX TesiX,
0CO0JIMBO, B MOJIAKPUIAMIIHUX, 10 MalOTh BUCOKY po3noAuibuy 3aaTHicTh. ['TIH €
KHCJIOTOIO 1 MO0 MaKpOMOJIEKyJia Ma€ y CBOEMY CKJIaJl 3HAYHUW BMICT Cyab(pOTpym,
o 3abe3nevyye BUWHATKOBO BHCOKHU BiJ'€MHHI 3apsij 1 3HAUYHY PYXJIUBICTH HOTO
MOJIEKYJIM B EJIIEKTPUYHOMY TMOJIl. Y 3B’S3KY 13 O3HAUYEHUM, IIJIKOM BHUIPABIAHO
OCTaHHIM YacOM BHKOPHUCTOBYIOTH €JIE€KTPOGOPETUYHI METOAM IJisi BHUILJIEHHS 1
KuIbKicHOTO Bu3HaueHHs BmicTy ['TIH B Oionoriynmx cyoOcrparax. Bigomi Hapasi
eNeKTpOo(OPETUYHI METOIU MOTPEOYIOTh MOMEPEIHHOI0 OYHUIIEHHS BHUAIICHOTO 13
6iocyoctpary I'TIH 1 Bumanenns intepdepyrodnx CIoNIyK, HaPUKIIaJ, HYKISTHOBHX
KHCToT. B mporieci BukoHaHHS caMoi eJeKTpOo(hOPEeTUIHOI MPOIIETypH OJHOMOMEHTHO
BUNUIAIOTH He Tulbku [TIH, a 1 1HmN Mykomosicaxapuiu, 1AeHTU(IKAIIA SKUX
0a3yeThCsi Ha BHU3HAYCHHI YPOBHS €JIEKTPO(OPETHYHOI Mirpallii 1 CHiBCTaBIICHHI
OCTAHHBOTO 13 CTAaHAAPTAMHU.

Sk Mu Bke BIAMIYaJIH, OJJHUM 13 YUHHHUKIB, III0 MOKYTh 3MIHFOBAaTH METOOOII3M
ITIH e rinokcisa. [inokcis € QakTopoM, IO 3AaTHUM 1HIIIIOBATH MPOIIECH
JErpaHyJiAllii BUBUIBHEHHS TYYHUX KIITHH 1 BUBUIBHEHHSI O10JOTIYHO aKTHUBHUX
pedoBuH [135-137,139]. B ymoBax rinokcii, 04eBUIHO, PO30aTIaHCOBYIOTHCS MTPOIIECH
BUBUIbHEHHS Ta iHaktuBaiii ['TIH, mo HeraTWBHO BIJIMBa€ Ha HEPBOBY CUCTEMY,
0COOJIMBO Ha peryysiiio (QyHKIIi BEreTraTMBHOI HEPBOBOI cucTeMH. BuBuaroum
JiTepaTypy 3 npoOsieM NepUHATAIBHUX TIMOKCUYHUX YPaKeHb MO3KY, MU 3BEPHYJIHU
yBary Ha Te, 110 Taka (1310J0T14HO akTUBHA peuoBuHa sk ['TIH 3anmummnace mosza

yBarorw nociiHuKiB. HaBeneHi qani Oyiau BUKOPHUCTaHI K TEOPETHUYHI MEPEIYMOBH
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Ui BUBUEHHs BMicTy BiibHOro ITIH B rmmasmi KpoBi HOBOHApOIKEHUX 3
nepuHaTaAIbHUM TinokcudyHuM ypaxkeHHsaM [[THC Ta #ioro 3MiHM Mpu JTiKyBaHHI.

O6cTtexeHo 33 HOBOHAPOKEHUX 3 MEPUHATAIBHUM TIMOKCUYHUM yPaKSHHSIM
HHC (15 xyonmuukiB Ta 18 aiBYaTOK), SIK1 JIKYBAJIKMCS Y BIAJUICHHAX peaHiMallli Ta
natosiorii HoBoHapopxeHnXx MJIKJI Nel m. Kuesa. JliTin Mmanu recrariiinuii Bik Big 31 -
32 no 39-41 twxniB, Macy npu HapopkeHHI Big 1950 r mo 4100 r., moHOMIEHUMHU
Hapoawmcs 21, HepoHomeHMMH — 12. Yci HOBOHApOJXKEHI OOCTEeXyBaJUCs 13
3aCTOCYBAaHHSAM KJIIHIYHHUX, JaOOpPAaTOpPHUX, IHCTPYMEHTAJIbHHUX Ta CIEUIaTbHUX
METOIB J0ciiKeHb. CTyIiHb BaXXKOCT1 ac(ikcii BU3HAYAIM 3T1THO PEKOMEH 1AL,
O3HauYeHMX y Kiacudikaiii ypakeHb HEPBOBOI cHMCTeMHU B miTed i mimmiTki [140].
TsoxKy ac@iKCio IpU HAPOHKEHH1 A1arHOCTOBAHO Y 8 NITEH, CepeIHI0 a00 MOMIPHY Y
25 HoBoHapomkeHux. KoHTponbHy rpyny ckianu 17 310poBUX HOBOHApOHKEHHX (9
XJIOMYKKIB Ta 8 JIBUATOK) aHAJIOTTYHOTO BIKY.

Bwmict ButbHO1 ¢pakuii ['TIH y mia3mi KpoBI BU3HayaldW 3a METOIUKOIO
b.B.Muxaitnuuenka, C.B. Bumubopus (2000) [143]. Hns  gociimKeHHS
BUKOPHCTOBYBAJM IMYIMOBHHHY KpPOB HOBOHAPO/DKCHHUX Ta BEHO3HY KpOB 13 BEH
roJiiBKu. Pe3ynpTaTu qociikeHs 00poOIsiucs MeToJaMu BapialliifHOi CTATUCTUKH 3
BHUpaxyBaHHAM t-kpurtepis BiporiaHocti Ct'roaenTa. KinbkicHuii BmicT ButbHOTO I'TITH
y TJ1a3M1 KPOBI BUPAKAJIU B MKI/T.

JlocnmixkeHHsT MPOBOAWIMCH B JabopaTopii aHamizy O10JIOTIYHO aKTUBHUX
cnoJiyk Kadeapu cyaoBoi MeawnuHU HalrlioHaIhbHOTO MEIWYHOTO YHIBEPCHUTETY.
ABTOp BHUCIOBIIOE mMUPY NOJAKy mpodecopy b.B.MuxaitnmnyeHky 3a METOIUYHY
JIOTIOMOTY TIPH MIPOBEJICHH1 HAyKOBOTO TOIIYKY.

Hamu BcranoBneHo, mo BwmicT BuibHOI ¢pakuii ['TIH y mmasmi kposi

oOcTexxeHux OyB HacTynmHUM (Tab. 1).
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Taomursl.
Bwicr BinsHOTO I'TIH y rutazmi o6¢crexxennx (M + m), Mkr/t
['pynu oOcrexennx JlocToBip
HOBOHAPOHKCHI 3 IEpHUHATATEHUM HICTh
30poBi ( N=17) rinokcnaHuM ypakeHasM [THC ( n=33 ) PI3HUIII
JI0 JTIKYBaHHS yepe3 3 TUXKHI (p)
p1<0,001
21,28+0,51 29,64+0,35 23,48+0,42 1,<0.001

[TpumiTKa: pi- JOCTOBIPHICTH PI3HUILIL MK 3JOPOBUM Ta HOBOHAPOIKEHUMHU 3
nepUHATaIBLHUM T1MOKCHYHUM ypaxeHHs M [THC;

P2 - TOCTOBIPHICTH JI0 1 MICTS JIKYBaHHS Y HOBOHAPOHKEHUX 3 TIEPUHATAIIbHUM
rinokcnyHuM ypaxenusm [{HC.

SIk BUJTHO 13 HaBeJEHUX y Ta0ia.] JaHMX y HOBOHAPOKEHUX 3 IEpUHATAILHUM
rinokcuyHuM ypaxkeHHsMm [IHC cnocrepiraerbcst BIpOTigHE MiIBUILIEHHS BMICTY
ButbHoro ITIH y mma3mi kpoBi, mnopiBHsSHO 13 3popoBumu (p<0,001). Ilicna
MPOBEJICHOTO JIIKYBaHHS HOro BMICT BiporigHo 3meHmnyeTbes (p<0,001), ame He
Hopmautizyetbes (p<0,01). Biporimuoi pisaumi Bmicty BibHOTO ['TIH B 1u1a3mi kpoBi
3aJIeKHO BiJ cTaTi oOcTe)keHuX Hamu He BusBieHO (p<0,1). Bimomo, 1o crymiHb
apTepiagbHOl 1 BEHO3HOI TIMOKCii, METa0OJIYHUN aIua03 nepedyBaroTh y MpsSMii
3aJICKHOCTI BiJl KOHIIEHTpAIIil reMorio0iHy B oauHuIl Kposi [135-137,139].

HamMu mnpoBefeHO CHIBCTaBIEHHS CTYNEHIO Ba)XKOCTI IEPUHATAIBHOTO
rinokcuyHoro ypaxxennsa LIHC, koHuenTpauii remorno6iny ta BMicty BuibHOro I'TTH
y Tu1a3Mi KpoBi (Tadit. 2).

Tabnuus 2.
Bwmict BimsHOro I'TIH y mutazmi kpoBi HOBOHApOHKEHUX 3 MEPUHATATBHUM

rinokcuyHauM ypaxenusm [{HC 3anexHo Bix BaxXKocTi acdikcii

CTyIiHb BaKKOCTI Konnenrparris Bwmict T'H
acoikcii reMorjo0iny, I/ HMOJIB/T
210-191 26,04+0,35
cepeaniit abo mMoMipHHI
190-181 28,74+0,39
TSOKKHAM 170 Ta meHIIE 36,49+0,47
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Sk BUIHO 13 HaBeACHUX B Ta0J.2 JaHUX, CIIOCTEPIracThbCsl MPOMOpIIIHA 3MiHA
BMicTy BUthbHOTO I'TIH y mma3zmi KpoBi OOCTEXKEHHMX 3aJI€KHO BiJ[ CTYNEHIO BaKKOCTI
rinokcnyHoro ypaxxexss [{HC.

BusiBiiena HaMmu rineprenapruHeMisi y XBOpHX 13 TinmokcuuHuM ypaxeHHsm [HTHC,
OYEBUJHO, OOYMOBJICHA BHCH@)XEHHSM KOMIIEHCATOPHO-TIPUCTOCOBHUX — PEaKIii
JIKBIJAI] TIMOKCIT 1 BiAOOpa)xKye MOCWUJICHHS NETpaHyJAlili Ty4YHUX KIITHH, Kl €
ocHoBHUM Jietio ButbHOTO I'TIH B TkanmHax. He BuKIIIOUEHO, 110 MPOIIECH JeTpaHy ISl
TYYHUX KIITHH HampsMy 3alie)kaTh BiJ CTYINEHIO TIMOKCIi mepupepuyHuX TKAHUH,
OCKUTbKM HaMH BCTAHOBJICHA 3aJICKHICTh PIBHS TiNeprenapuHeMii BiJ CTYTEHIO
TSOHKKOCTI TiepeOiry aneMii. OcTaHHIN BU3HAYAETHCS, CEpe]] IHIINX MapaMeTpiB, piBHEM
reMoryIo0iHy. A 3Ha4UTh 1 CTYIIEHEM OKCHIeHalii nepudepiiHuX TKaHUH.

[TinBumennss Bmicty BumbHOoro I'TIH y mmasmi KpoBi HOBOHAPOIKEHUX 3
MEePUHATATHFHUM TiNoKCHYHUM ypakeHHsM [[HC, odeBuaHO, € HEMPSIMUM CBiTYCHHIM
TIMOKCIT TKAaHUH BHACIIAOK MOPYLIEHHS MPOLIECIB X OKCUTE€HAIlli.

[TIH 3umwkye wmeTabomi3M KITHH 3aBASYYIOYM 3MIHAM  E€JIEKTPUYHOTO
MOTEHLIATy MOBEPXHI KIITHH, 110 CYMPOBOKYETHCS TAJIbMyBaHHAM POCTY KIIITHH 1
0JI0KaI010 1X 3/TATHOCTI BUKOHYBATH (parorutapHi PyHKIii. 3aBIs9yr0un MO aH10OHHIH
ctpyktypi I'TIH 3maTtHuii yTBOproBaTH KOMIUIEKCH 13 OUTKaMH 1 3B’sI3yBaTH O10T€HH1
aminu. Ha 1ipomy 0a3yeThCsi aHTUTOKCHMYHA Jisl TeNapuHy, a 34aTHICTh 1H aKTUBYBAaTH
dbepMeHTH, B TOMY YHUCIHI JII30COMHI, aHTHUTIaTypOHiIa3HUM €(PEKT, M0 CIPUYHHIOE
3MEHILEHHS TPOHUKIMBOCTI OCHOBHOI PEYOBUHM 1 KalllIspiB, BUBIJIbHEHHS] TKAHUH BIJ
HAJUTMIIKIB TicTaMiny. O3Ha4ueHe B CYKYITHOCTI 1 00yMOBITIO€ MPOTU3ANANIbHI €PEKTH i
['TIH.

I'TIH mae 31aTHICTD 3B’ A3yBaTHUCS 13 YUCEIBHUMHU BUIAMU KJIITHH, HacaMIiepes,
TpoMOoIMTaMu, KyndepOBCHKUMH KIITHHAMU TEYIHKH, Makpodaramu, KIITHHAMU
EHJOTENII0 apTepi, omacucTUMHM KiiTuHamu Tomo. Bigomo, mo I['TIH 3paTHuMit
aKTUBI3YyBaTH TPOMOOLIUTH, aji€ € JAaHHI 1 PO Te, 0 MeBHI iX (YHKIIT BiH 37aTeH
ranbmyBatu. ['TIH akTuBye jimasu, cucreMy KOMIUIEMEHTa, 3ano0irae yTBOPEHHIO 1
pocty TpoMOiB. BcranoBneno, mo I'TIH B3aemomie 13 TpomOormTamu 3B’si3aHa,

HacamImepes, 13 3HIKEHHAM B HuX BMICTY HAM®D, a Takok 3 HeWUTpasi3aii€ro
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npoctaraanauHiB I 1 Dy 32 paxyHOK KOHKYPEHTHOTO 3B’SI3yBaHHS 13 pelienTopaMu Ha
MOBEpPXHI MeMOpaH TPOMOOIMTIB Ta HeCNeNU(PIYHUM IMABUIICHHIM arperamiiHoi ix
3paTHOCTI. O3HaueHi edekTu Oe3mocepeqHb0 3a0e3NnedyroThesl (HiI3UKO-XIMIYHUMHU
BJIACTUBOCTSIMU CaMOI0 TelapuHy.

I'TIH, six mpoTeorikaH, 3aBASYYI0OUN (I3UKO-XIMIYHUM BIACTHUBOCTSIM, MOJIEIIOE
(b13UKO-XIMIYHI BIACTUBOCTI O10JIOTIYHMX PIAMH, Taki SIK PO3YMHHICTH, 3aTHICTH J0
JIeHaTYypallii, 3apsif, B’ A3KICTh TOIIO, a TAKOX 3aXHIIA€ BiJ MpoTeoi3zy MeMOpanu. Ciij
3ayBa)kKUTH, 10 nerpaaamis camoro I'TIH BinOyBaeThcs TakoX y AUISTHKAX KIITHHHUX
MeMOpaH.

I'TIH mae 6e3nocepeHiii BIUIMB Ha MepeOir MpOTEOTITUYHUX MTPOLIECIB B O1JIKaX-
MONEPETHUKAX, IEPETBOPIOIOYH X /10 OLTKIB MEHIIIUX PO3MIpPIB, IO BIIOOPAXKY€ETHCS HA
mpolecax MPOHUKIMBOCTI O10JIOTITYHUX MEMOpaH, BHYTPIIIHBOKIITHHHY MIrpailito,
cekpemnito OutkiB. Bimomumu € taki edpextu I'TIH sk aktuBizaiis 1/abo Og0KyBaHHS
aKTUBHOCTI KHCITUX Tijiposia3 JjizocoM. O3HaueHi (epMeHTu 3aaTHI (HopmMyBaTH
MIPUPOJIHI KOMILJIEKCH 13 TIiKo3aMmiHormikaHamu. [IpoTeoriikanu okpimM B3aeMomii i3
(dbepMeHTamMu, 1110 OEpyTh ydacTi y Ipoliecax ix 010CMHTE3Y 1 JAerpajaiiii, 3A1HCHIOI0Th
BIUIUB Ha BHYTPIMIHBOSACPHI (YHKIT 1 CHMHTE3 OlKa 4Yepe3 BIUIMB Ha CTPYKTYpPY
xpomatudy 1 aktuBizauilo JIHK-momimepasu. I'nikoamiHOINIIKaHM Y 3HAYHHUX
KUTIBKOCTSIX TMPUCYTHI B SIAPax PI3HUX THUIIB KIITHH.

I'TIH moxe Cny>KUTH YMHHHUKOM, IO BIUIMBAE HA 3MIHU (DYHKIIOHAIBHUX
BiaactuBocted 1gG, crnpuuuHsAOYM #Oro arperamito i3 HACTYMHOIO aKTHBAII€l0
edexropaux (PyHkiii. Y ¢izionoriuaux ymopax arperaiisi 1gG sk omHOTO 13 caMux
OCHOBHHUX IO 130€JICKTPUYHUX TOYKAaX OUIKIB CHPOBAaTKHA KPOBI MOXE JOCSATATHUCS B
pe3yJsbTaTi HOro B3aEMO/I1i 13 HEraTUBHO 3apsKEHUMH TOJTieNeKTposiTaMu. BaxxnuBoro
oOctaBuHOIO € (hakTt, o BMICT 1upkysoodoro ['TIH moxe 3HauHO 3pocTaTu mpH
pi3HUX NaTo(1310J0TIYHUX PEAKIIISAX, IO 3B A3aHI 13 PEaKII€l0 KIITHH, SIKI CHHTE3YIOTh
I'TIH — onacuctux i engorenianibaux. B opranizmi I'TIH 3a6e3nedye nocTrpancisiiiny
moaudikarito 1gG, MOXKIUBO 1 IMyHOTTIO0YTiHIB 1HIITMX KJIACIB, 1110 MPU3BOIUTH JI0 TaK
3BAHOTO CTapiHHSA Oinka 1 Woro kartabomiuHi nerpanamii. ['TIH sx engorenHuii

perynstop yacy HamiBpo3naay 1gG He 3a1exuTh BiJl IPOIECiB TPUCKOPEHOT emiMiHaIil
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IgG B AKOCTI aHTUTLJIAa B YMOBax IMYHOJIOTIYHOTO KOH(IIKTY. AJie BIJOMO, 1110 Y pasi
3HayHOrO mijBHUINeHHS KoHueHtpanii ['TIH B mupkynstopHomMy pycimi 1, SIK HaCHiJIOK,
301IbIIeHH] arperoBaHoro 1gG MOIHBI MATONOTIYHI PEaKIlii, MO XapaKTepHi st
IMyHHOTO KOH(IIKTY 13 3aJly4€HHSM JO HBOTO KOMIUIEKCIB aHTUI€H-aHTHUTLIO.
O3zHaueHuM (PakTOM HEOOXITHO HE HEXTYBaTH IMPH MPHU3HAUCHHI HAMPYKEHUX CXEM
kiiHigHOTO 3actocyBanHs [ TIH sik dapmanieBTHaHOTO Mpenapary.

[Tinpumenns piBast [ TIH B kpoBi criocTepiratroTh Mpu AUQy3HUX 3aXBOPIOBAHHSIX
CTHOJYYHO! TKaHUHH, aHA(DITAKTHUHUX PEaKIisfX 1 MoCcTTpaHChy31MHUX yCKIIaJHEHHSX,
MIPOMEHEBI XBopoOi1, Jieliko3ax. Ha mymMKy OHKOJIOTIB, METacTazyBaHHS MOXe OyTH
00yMOBJIIEHE 3MIHAMHU B CTPYKTYp1 ITIKOKOHBIOTATIB HA MOBEPXHI 3JOSIKICHUX KIIITHH.
IcHye npunyimeHHs, MO O3HA4Y€Hl 3MIHM CTPYKTypU TJIIKOAMIHOINIIKaHIB MOXeE
BILJIMBATH HA BUOIP MiCIlb ME€TacTa3yBaHHs MyXJIMHHUX KJIITHH.

ITIH w™moxe coemu@piuHO 3B’A3yBaTUCA 13  JIIONPOTEIHIINA3010, — sKa
JIOKAJII3Y€ThCS B CTIHKaX KamuisipiB, 1 COPHUITH BUBUIBHEHHIO JAHOTO (EPMEHTY B
KpoBooOir. YactkoBo N-aecynbdaroBanuid ['TIH 3B’g3yeThes 13 MMOMPOTETHIINAZ0I0
iHTeHcuBHie, HiX 13 AT III. BcranoBuim BUpa3Hy KOPESLII0 MUK 34aTHICTIO TKAHUH
BKJTFOYATH KUPHI KUCIIOTH TPUALTAITIIIEPHIIB, 10 BXOJATH 0 CKJIA Ty JIITOMPOTEi B 1
aKTUBHICTIO (depMeHTy Jminonporeinninasu. OcCTaHHA JOKaTi3yeTbCsl Ha CTIHKax
KanuisIpiB, 0 SIKUX BOHA (PIKCY€ThCS 3a JOMOMOIOK) MPOTEOTTIKAHOBUX JIAHIIIOTIB
remapuHcyibdary. JlimonpoTeiniinasa MpakTUYHO BIIICYTHS y BUIBHOMY BUTIISIIL Y
mia3mi kpoBi, oaHak micis 1H’ekuli ['TIH remapuncynbdatHi 3B’SI3KM MEpECTaAIOTh
yTpUMYBATH JIMOMPOTETHIIINIA3Y, BOHA TIOTPAIUISE Y KPOBOOOIT, /e KaTalli3ye Tiapoi3
Tpuarrineponis. [Ipu BBenenni Benukux 103 ['TIH 13 meuinku mournHae moCUICHO
BUBUIBHATHUCS 1HIIA JIiNa3a, mo peryntoe BuBUIbHeHHs ['TIH — renapuHBuBLIBHIOIOUA
Jinasa.

3apasuyroun TriapodoOHOMY BILTUBY 1 nepeOynoBi BogHeBUX 3B s3kiB mist ['TIH
Ha T1allypOHi/a3y CyNpOBOJKYEThCS 1HTIOIpyBaHHSAM (EepMEHTY 1 ociaabieHHIO PoJi
SJICKTPUYHHUX CHJI Ha TIOBEPXHI MOJIeKYJH. [1amypoHiiasa € pepMeHTOM, [0 MTOKPAIIy€e
MPOHUKIIMBICTh TKAHUH B PE3YJIbTATI TAPOTITUYHOTO PO3IIEIVIEHHS OJIIrocaxapu/IiB.

OcranHe Moke OyTH BHPIIIAIBHOIO YMOBOIO BHKMBAHHS TMAIlIEHTIB 13, HANPUKIIA],
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iH(apkTOM Miokapay. YCTaHOBJIEHO, IO 3MeHmeHHs cropigHeHocti [TIH mo
AHTUTPOMOIHY BIJIOYBAETHCS MPH 301IBIIICHH] CTYIIEHS TIIKO3WIIPYBaHHS OCTAHHBOTO.

OmnacucTi KIITHHY € [KepenoM HaaxokeHHsa ennorenHoro ['TIH. B Hopmi Bonu
3aXUIIAI0Th CTIHKY apTepiil BiJl aTepOCKIEPOTUYHOrO Ypa)K€HHsS, IpPH BTparTi
(GYHKITIOHATBHOT ~ aKTUBHOCTI  OTMACHCTUX  KJIITHH  TMPUCKOPIOIOTHCS — MPOIIECH
aTeporeHesy. Y CTaHOBJICHO, 110 B JIMIHUX CTPIYKax 1 aTeépoMax BHUSBIAETHCS 3HAUHE
3MEHILEHHS KIJTbKOCTI OMACUCTHUX KJIITHH, B TOM e Yac y JUISTHKaX He3MIHEHOI IHTUMHU
CYJIUHHOI CTIHKH 1X KUIbKICTh He3MIHHA. 30UIBIIICHHS YUCIIa OTTACUCTHUX KIIITHH B PAHHIX
JTOAHUX TUTSIMAaX CYNPOBOJIKYETHCS POCTOM MOMYJIAIi JTiM(OIUTIB 1 MOHOIIMTIB, a
TaKOXX /1€ TPaHyJIbOBAaHUX (POPM OMACUCTHX KIITHUH, IO MOXE CBIIUUTH PO MOSBY
03HaK IMyHHOT'O 3allaJICHHSI YK€ Ha paHHIX CTaJisX aTepOTreHE3Y.

CTuMyITIOBaHHS IETPaHYJIAIIl OMAaCUCTUX KJIITUH B MPUCYTHOCTI JIIOMPOTEIIB
Hu3bkoi muibHOCTI (JIITHIL) cynpoBomxkyeTbess MOCHIEHHSAM iX Moaudikamii 3
HACTYITHUM MACHBHUM iX TOMNIMHAHHIM Makpodaramu. [lpu npomy BimOyBaeThCs
3B’s3yBanHs JIIIHI 13 T'TIH, mo € curHanoMm pnsi pylHYBaHHS OCTaHHBOTO
HEUTpaIbHUMHU TIpoTea3amMu (Xima3a 1 KapOokcumnentuaaza-A), a JIIHII vy
HE3MIHEHOMY BHIJIsIII (DIKCYETHCS HAa MOBEPXHI TPaHyJl OMACUCTUX KIITHH. YacTUHKH
rpanyin, mwo nepeBantaxeHi JIITHIL[, ¢arouutyrorbest MakpodaramMmu i3 HaCTYyIHUM
HAaKOMUYEHHSM €CTEpU(]PIKOBAHOTO XOIECTEPUHY 1 YTBOPEHHSIM MIHOMOAIOHUX KIIITHH B
cyOenaoTemanibHOMy Tipornapky iHTUME apTepiid. ['TIH omacucTux KIIiTUH yTBOpIOE
KpynHi Hepo3unHH1 kommuiekcu 13 JITTHIL, siki Takox moriavHaroThCsl Makpodaramu
HIIXOM PELENTOPHO-0NOCEPEIKOBAHOTO (arouTo3y 13 HAKOMUUYEHHSIM XOJIECTEPUHY.
HE3JIC)KHO BIJ ONMMMCAHUX BHIIE €(PEKTIB, 110 PeaTi3ylOThCs 3a JOIMOMOIOI0 MpoTeas 1
['TIH, onacucTi KJIITUHU MOXKYTh CIIPUYMHIOBATH poTHIiekHy Aito Ha JITTHIL, pobsstan
ix criiikumu 10 okucieHHs. [Iporecu BinOyBarOTHCs 3a y4acTiO 10HIB MiJi 1 TiCTaMiHYy.
XiMaza OIMACHCTHX KIITHUH 3IIHCHIOE TpoTeomiTuuHy aAerpagarito JITTHIL, 1o
CYNPOBOJIKY€ETHCSI BUBLIIBHEHHSIM MiJib MicTKUX ano-B-100 nentuais Big JITTHII. Ile
JI03BOJISIE BUIBHUM MENTH]IaM 3B’ 3yBaTH BUJIbHI 10HU Mi/Il 13 YTBOPEHHSIM KOMIUIEKCHUX

CIIOJIYK, 1110 € HEAKTUBHUMH B I1JIaHI OKMCHO-B1THOBJTIOBAIbHUX PEAKIIIA, a TICTaMiH, 1110
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BUBUIBHIOETHCS] aKTUBOBAHUMHU OMIACUCTUMU KJIITUHAMU, 3B’ SI3y€ 10HU Mifl 1 TUM CaMUM
3ano6irae oxkuciaeHuro JIITHILL,

['TIH Bipirpae BaxJIMBY poJib y MIATPUMaHHI BYTJIEBOJHOTO OOMIHY, 30KpeMa,
roMeocTasy rioko3u. EkcriepumenTalibHo 10BeqeHo, 1o BBeAeHHs [ TIH 3axuinae Big
nia0eToreHHo1 i aJuloKCaHy 1 3MEHIIY€ TIMepriikeMil0 Ha PaHHIX eTanax PO3BUTKY
EKCIEPUMEHTATIBHOTO J11a0eTy, CIPUSIOYH HaBITh BITHOBICHHIO OeTa-KIiTHH. [HCYTTiH B
koMmruiekci 3 I'TIH cripuamnioe O11b1 BUpa3Huii rinoriikeMiuyaui egext. Ha mporuBary
HaBeJleHOMY, 3B’si3yBaHHS eHporeHHoro [TIH mnporamiH-CynbhaToM MOCHITIOE
niaberoreHHui eekT amiokcaHy 1 jgiaberoreHHoro (akrtopa 1uiazmu Kposi. [lpu
3B’S3yBaHHI MPOTaMiH-CyJIb(aTOM BCHOTO HASBHOTO B IMPKYJIIOBAHHI €HOTEHHOTO
I'TIH y 310poBUX IIypiB BUHUKAJIa PE3UCTEHTHICTh BIJIHOCHO TIMOTJIIKEMIYHOI JIii SK
€H/IOTEHHOT0, TaK 1 €K30T'€HHOTO IHCYJIHY. Y TBAapUH 13 3HIKEHHSM KOHIIEHTpAIlii
enaorensoro I'TIH rinornikeMiyHa Jist 1HCYJIIHY 3HAYHO 3HU)KYBAaJach.

Pesynbrati umcenpHUX MOCHIKEHb TOKa3ylOTh, II0 B yMOBaxX EMOIIHOTO
HaIpyXeHHs, 00yMOBJIeHOro iHpopmarlliitHuM HaBaHTaxkeHHsM, [ TIH BuBLIbHSIETHCS B
KpOBOOOIr, Jie¢ BIH JIOCTaTHHO IIBUAKO YTBOPIOE YHCEIbHI KOMIUIEKCH 13 PI3HUMU
O1kamu KpoBi 1 010reHHUMHU amiHamu. Tak, pu BBeaeHH1 BUcokomodekysipaoro I'TIH
B 1031 64 MO/Kr y BCiX HIypiB HE3QJIEKHO BiJ 1HIAUBIAYaTbHUX OCOOJIMBOCTEH,
BUSBISIM BHUpa3Hy IHTEHCU(QIKALIO MPOLECIB HABYAHHS, 3MEHIICHHS KUIbKOCTI
MOMIJIKOBUX [ii 1 BUCOKHHM pIBEHb OPTraHi30BAaHOCTI C(POPMOBAHOI TMOBEIIHKU 1
npane3natHocTi. [lpuryckaroTh, M0 MOXJIMBO OJHUM 13 MOXIJIMBUX MEXaHI3MIB
no3utuBHOro BrumBy ['TTH Ha mcuxivHi mpoliecd MOXK€ BHSIBUTHCH 3/IaTHICTH HOTO
MOJIEKYJI B3a€EMOJISTH 13 MENIaTop HUMHU CHCTEMaMHU 4Yepe3 KOMILJICKCOYTBOPEHHS 1
MOCWJICHHSI €(EeKTIB Takux BaXJIMBUX JJIsi HABYaHHS HeWpoMeIiaTopiB, 5K
HOpaapeHanid i cepotonid. ['TIH cnpuuunse 1 aHTUTIMOKCHYHY Aif0. SK 1 uncenbHi
AQHTUTINOKCAHTH, BIH 3JaTHUN 3HI)KYBAaTH AKTUBHICTH MOHOAMIHOOKCHIAa3U 1 TaKuUM
YUHOM BILJIMBATH HAa MEIIaTOPHI CHCTEMH, BIAMOBIJAJBHI 3a afamlTaliiio JI0 CTpecy.
O3HaueH1 epeKTH MOXKYTh MO3UTHBHO B1IOMBATHCA Ha MpoLiecax MaM STl 1 HABYaHHS.

®izionoriuni eext I'TIH x04 1 € pi3HOMaHITHUMHU, ajie HAWKpalle BUBYEHA HOTo

anTuKoaryisHTHa Jig. OCTaHHS JOCATAETbCS dYepe3 TallbMyBaHHS —arperaiii
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TPOMOOIIMTIB 1 aKTUBAIIi€O poriecy hidpuHom3y. JloBeneHnM € paxT, 1110 Ha TOBEPXHI
SHJIOTEIII0 CYJMH MICTUTBCS JIesIKa KUTbKICTh TJIIKO3aMIiHOTJIIKAHIB 1 TIIFOKOMPOTEIiB,
AKI MalTh Y CTPYKTypl CBOiX MOJEKyJ1 TemapHHONoAiOHI maHiiorn. Lle
MIITBEPIKYETHCS TUM, IO O0OpoOKa OUIKIB CTIHKH CYJAWH TEMapUHA3010 3HIKYE iX
AHTUKOATyJISAHTHI BiIacTUBOCTI. lle € cCBiAYEHHSAM TOro, MO TpPH KOHTAKTI 13
HEYIIKO/DKCHUM €HIOTETIEM TpOMOiH Moxe iHakTuByBaTHCs aHTUTpoMOiHOM III (AT
III) npu katamiTUUHIA [ii TIIOKOMPOTEINIB 13 TOBEPXHI eHJoTem. MokHa
MIPUITYCTUTH, 110 BIUIMB 03HAYEHOT'O MEXaHI3My Ha 3Ci1IaHHS KPOBi € OUTBII CYyTTEBUM B
MIKPOIIUPKYJISITOPHOMY PYCIIi, JIe CIIBBITHOIIEHHS MK MTOBEPXHEIO CYJIUH 1 00’ eMOM
[IUPKYJIIOI0Y0i KPOBi 3a0e3meuye OiIbIIl TICHUI KOHTAKT CTIHOK CYIMH 1 KPOBI.

Xoua cunTte3 1 aenonyBanHs [TIH 3miiicHIOETBCS B OMAcUCTUX KIITHHAX, BiH
3aBJK/IM TICHO 3B'sI3aHUH 13 KPOBOHOCHUMH CyinHamMu. 3a ¢i3ionoriuaux ymos [ TIH mae
BUCOKY CIIOpiJHEeHicTs 10 anTuTpomOiny III i 3B’a3yeThes 3 HUM. IX B3aeMosis Mae
€JIEKTPOCTAaTUYHY TPUPOAY 1 3MIHIOETHCS MpHU KoiauBaHHAX pH cepepoBwuima i iforo
10HHOT cWiH. 3ayuikd L-11ypoHOBOT KUCIOTH 1 CylibdaTy 00yMOBIIOIOTh BUCOKHIA
HeratuBHMid 3apsa Moisiekyn ['TIH, 3aBaguyrour 4oMy BiH aKTMBHO B3a€EMOJIIE 13
MEeBHUMHU KOMITOHEHTaMHM IUIa3Mu KpoBi. Bin cnenmdiuno 3B’s3ye (hakTopu 3cigaHHs
kpoBi IX 1 XI. binem BaxnmuBow At aHTUKoaryiastHTHOI aktuBHOCTI ['TIH € fioro
3MIATHICTH B3a€EMOJIATH 13 anbda-2-raikonporeinoM miazmu — AT III i moTeHmiroBaTn
ytBOopeHHs1 komruiekcy AT III 13 akTMBHUMHM cepu HOBUMHM TMpOTea3aMu KacKaay
3roptaHHsi KpoBi (TpomOiH, ¢akrtopu Xa, [Xa, Xla, XlIla. O3naueHe yTBOpEeHHs
KOMIUJICKCIB CIPUYMHIOE JO HE3BOPOTHOI akTHBAIlli (aKTOpiB 3TOPTAHHS KPOBI.
3B’ si3yBanHs ['TIH 13 3anumkamu AT 111 Buknmkae kondipMariiiini 3MiHH, 1[0 CIPUSIOThH
B3a€EMO/III OCTAaHHBOTO 13 CepU HOBUMHU MpoTeazamu. Bigomo, o I'TIH y HeBenmukux
KUTBKOCTSIX TPUCYTHIM Ha CTIHKaX CYyJIWH, 0 CHPUYMHIOE 3HIDKCHHS AaKTHBAIll
BHYTPILIHBOTO HUISXY 3C1IAAHHS KPOBI.

[Ipotuscinanbay  aktuBHicTh [TIH  MOXyTh  OpHUrHIYyBaTH  KaTIOHHI
NOJINENTUM, SIKI KOHKYPYIOTh 13 kaTioHHMMH AutsHkamu AT 111 3a 3B’s3yBanHA 13
nomionHuM I'TIH. V cBoiit ctpykrypi I'TIH mae nBa caittu 38’ s3yBannst 3 AT 111, a

TpoMOiH — ojtuH. [ 'enapu 3B’ s13yeThes 13 miznHoBuMU 3anuiikamu Ha AT 111, o poOuTs
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apriHiHOBUI aKTUBHMIA LIEHTP OLIbII AOCTYIHUM JAJI1 aKTUBHOTO CEPU HOBOTO IIEHTPY
TpoMOiny. 3B’ s3yBanHs ['TIH 13 AT Il npuckoproe yTBOpeHHsI KOMILIEKCY TPOMOIH —
AT III — I'TIH. KoBaneHTHuil 3B'A30K MK aKTUBHUM CEPHHOBUM IIEHTPOM TPOMOIHY 1
apriniHoBuM caiTom koMiuiekcy AT III — remapun BUKIIMKae 1HAKTHUBAIIIIO aKTUBHOI
cepu HOBOI npoTea3u. Ciif BIAMITUTH, 10 TUTbKK He3HauHa (paxiis [TIH mae AT 111
— 3B’s3ytouy akTuBHICTh, a [TIH, mo 3’emnyerscs 3 AT III, 3HauHo mocuiioe
irioiTopHy 3natHictb AT III [133,136]. [licna yrBopenns komruiekcy Mk AT III 1
tpoM6inoMm ['TIH nucoriroe 13 komriekcy 1 3B’s13yeTbes 13 iHIo Monekynoro AT 111,
reHepyIoYr MHOXMHHI IUKIM 1HaKTUBaIli ¢epmenty. HelTpaiizaiisi akTHBOBaHHUX
dbopm 1HIMX ¢akropiB 3cimanHs kposi nusixoMm AT III BigOyBaeThcs 3a aHAJIOTTYHUM
MEXaHI13MOM, aJie IIBUJKOCTI 1HAKTUBALli BIAPI3HAOThCA. [ Katani3y 1Hri0ipyBaHHS
dakropy Xa gocratHro, o0 ['TIH 38’ s3yBaBcs Tunbku 13 AT 111, ane 106 karanizyBaTu
1Hri101pyBanHs Tpom0OiHy, I TIH noBunen 3B’s3atucs 13 AT 111, 1 3 TpomOiHOM ((hakTop
IIa).

Bzaemonis mixk AT III 1 aktuBHUME (hepMeHTaMH 3CITaHHS KPOBI MOXKe OyTH
OIOCEPEIKOBAHO 1HIIMMHU MYKOTIOIicaxapyuiaMu 1 renaput cyiabpaToM. OCKIIbKY AaHi
CTHIOJIYKH B CYJUHHIN CTiHII, ICHY€E TIPUIYIIICHHS, [0 BOHU BIIITPalOTh MIEBHY POJIb B
KOHTPOJIIOBaHHI Mpoliecy aktupauii 3ciganas kposi. 3HadeHHs AT Il sik ocHOBHOro
MOJYJIATOpa TeéMOCTa3y MiATBEPHKYIOTh HASBHICTIO TEHIEHIIIT 10 TPOMOOYTBOPEHHS Y
oci0 13 BpoxkeHNM a00 HaOyTum aedirurom AT 111,

B npornieci yrBopenns komiuiekcy TpoMmOiH — AT III I'TIH He Tinbku npuckoproe
B3a€EMOJIII0 MK HUMH, ajie 1 BUKOHye pojb Matpuii g 30mmwkenHs AT I i3
TPOMOIHOM TIUIIXOM 3B’SI3YBaHHS MOJIEKYJIU (epMEHTY 13 0cobmBoro ninsiHkoro ['TIH
psaoM i3 iHrioitopom. Ilpu npomy cam I'TIH Bipirpae numie karamituuny poib. ITics
3aBepIIeHHS 1HAKTUBAIlT TpoMOiHy y moTpiiiHoMy komruiekci AT I — tpom6in — I'TIH
Bech ['TIH BuainseTscst y BUIBHOMY BUIJISIIL 1 30€pirae CBOK O10J70TIYHY aKTUBHICTb.
Takum ymHoM, oaHa Mmosiekyna ['TIH 3gaTHa MOCHIOBHO MNPUCKOPIOE B3aEMO/IIIO
gyucenbHux map mosekyn AT 111 B kposi.

I'TIH 13 ¢iOpuHOreHoM, IIa3MiHOM 1 aip€HaIiHOM YTBOPIOE KOMIUIEKCH, IO

MaloTh MPOTU3CIAATBHY 1 (IOPUHOMITUYHY JIi10, @ B HU3bKUX KOHIIGHTpAIiSX 1HT101pye
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peakmito Mk (akropamu [Xa, VIII, ayro kaTamiThuHy aKTHBAIll0 TPOMOIHY 1 Ait0
dakTopa Xa. B Toii ke yac, y Bucokux konuentparisx ['TIH iHri6ipye xoarymsiiio y
BCiX (pazax, B ToM yucii 1 TpoMOIHPIOPHUHOTEHHY.

VY nozacyIMHHOMY TIPOCTOP1 3HAXOAUTHCS MEPEBAKHO TenapruHoBUid KodakTop 11
(T'K 1), ne nokamni3yeTscs AepMaran-cyiabdar, a caMme TyT MOKE BiJlirpaBaTH MPOBIIHY
ponb B iHTiOIpyBanHi TpoMOiHy. ['K I — cepmin, iHri6ipyrounii TpomMOiH, aie He iHIIi
KoaryJisiiiai npoteasu B npucytHocTi I'TIH abo nepmaran-cynbdarta. [aridipyroua mis
'K II na TpoMOiH € MeHI Bupa3Hoto MopiBHAHO 13 Takoio y AT III. Tpombiny BracTusi
1 111 QYHKINT, 10 HE MOB’s3aH1 13 3rOPTaHHIM KpOB1 a00 aKTHUBAIIIE€I0 TPOMOOIIUTIB:
npodmidepairist ¢iOpoOIACTIB 1 IHIMUX KIITHH, 1HIYKYBaHHS XEMOTAaKCHUCY MOHOIIUTIB,
MOJIETIIEHHST aare3ii HEUTpO(UIBHUX TPaHYJIOUUTIB 10 EHIOTENalbHUX KIIITHH,
CTUMYJIIOBAaHHS YTBOPEHHSI MPOCTAIMKIIHY 1 1HIIMX MEIIaTOPIB €HJI0TeNlaTbHIUMU
KIIITUHAMU, OOMEXXEHHS YIIKOJDKEHHS HepBOBUX KiiTHH. 3aatHicTh 'K II 6mokyBaTn
JaHy AiSUTbHICTh TPOMOIHY BIJITPaE MEBHY POJIb y PETYIIOBAaHHI MPOIIECIB 3a KUBJICHHS
paH, 3anaJieHHs1 800 PO3BUTKY HEPBOBOI TKAHUHH.

Taxum unnoM, I'TIH € ¢i1310710T19HO aKTUBHOIO CHIOJYKOIO, SIKa BIJITPA€ CyTTEBY
poiib 'y (¢GOpMyBaHHI IIIJIOTO PSAAY CHHAPOMIB TIPH TATOJOTIYHMX CTaHax Ta
3aXBOPIOBAHHSAX. Y HOBOHAPO/DKEHUX 3 TMEPHHATAIGHUM TIMMOKCHYHUM YpaKEHHIM
[HC BinMivaeTbesa cyTTeBe nopyuieHHs BMicTy ButbHOro I'TIH y mma3mi KpoBi, sike
JIOCTOBIPHO HOPMAJII3YEThCSA y MpoIleci JiKyBaHHS. € HEOOXIIHICTh MOTIMOJICHOTO
BUBYECHHS Merabonizmy [ITIH y HoOBOHapomxeHuUX [Uisi PO3yMIHHS HOTO
natodi3ionoriyHoi poxi y ¢GopMyBaHHI IIJIOTO PALy KIHIYHUX CHMIITOMIB TIpH
rinokcnunux ypaxkeHHsx [[HC. Po3mmpenHs 3Hanb npo MaToreHes rnepuHaTaIbHUX

FIOKCUYHUX YPAKEHb MO3KY, T03BOJIUThH OUIBII YCIIITHO TPOBOAMTH iX JIIKYBaHHS.
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2.8 InddepennuanbHas IMArHOCTUKA 3200/1eBAHUI MeYEHH € HMCNO0JIb30BAHUEM
MeTo0B Jiy4eBoii uarnoctuku ( Y3HU, KT) u ux conocrapiieHui ¢ pe3yJabTaTaMu
NaTOMOP(OJIOrHYECKUX UCCIAEAOBAHMMI

Abstract. On the foundation of our numerous case histories, using US and CT for
diagnosis, we came to a conclusion that the mentioned hepatic pathologies may be
differentiated. From all describe methods, contrast enchanced CT is the best diagnostic

modality for hepatic leisions, while US should be a screening method.
Keywords: ultrasound, computed tomography, liver imaging, hepatic tumours

AnHotanusi. Ha ocHoBaHMM COOCTBEHHOro OOJBIIOTO MaTepuaga IIo
ucnonp3oBannio Y3M, KT, Mbl npunmm K BBIBOAY O BO3MOXHOCTH IPOBEICHUS
aupepeHInalud  MEX1y BBIIICONUCAHHBIMHM MATOJIOTUAMU medeHu. W3 Bcex
IIEPEYNCIICHHBIX MIIETOI0B HanOOJUIE IEJIECO00pa3HbIM sABIsAeTCs ucnoiab3oBanue KT

C BBEJICHHEM KOHTpacTa. ¥ 3M HOJKHO SIBUTCS CKPUHUHTOBOM METOMKOMA.

Kirouessie caoBa: Y3U, KT, MmeToabl BU3yaIM3aliuy MEUYCHH, OITYXOJIU TICUCHH.

Berymiienme. J[MarHocTuka OIMyXOJEBbIX 3a00JIEBaHUI MEYEHU MPEACTABISIET
3HAYUTEIBHBIC TPYIHOCTH JAake TP Mcoyib3oBanuu IMP-tomorpaduu (1).

Hepenko npu mnpoBeaeHUM ToMOrpapuuecKUX HCCIEAOBAHUNA MO MOBOIY
3a00JIeBaHUH IPYyTUX OPraHOB (MMOYEK, MOKEITYJOUYHOM JKeJIe3bl MU HAATIOUYEUYHHUKOB)
BBISIBIIIFOTCSl 3HAUMTEIbHBIE M3MEHEHUSI CO CTOPOHBI MEYEHH (BBISABISIOTCS HEMbIC
KHCTBI, aIeHOMBI, ((UOPO3HO-HOJO3HBIE TUIIEPIIaA3U1, MHOKECTBHHBIE OYArOBbIE WU
04aroBOINOJOOHBIE TEHH ), KOTOPbIE TPEOYIOT CBOEH paciin(PpOBKH.

[ToaToMy 1enbIO HAIMX MCCIEAOBAHUN SBUJIOCH H3Y4YEHHE OCOOEHHOCTEH
CUTHAJIOB IMpH UcnoJib3oBanuu psiaa Metoauk (Y3U, KT) B conocTaBiieHUH ¢ TaHHBIMU
MOP(OJIOTUUECKUX HCCIENOBaHUN (YJAJICHHBIX OHONTATOB, MPH IOCMEPTHOM
V3YUYEHUH yJIaJIEHHOM MEYEHHU U Ap.).

I'emaHruomMpbl. DTO YETKO OTrpaHUYEHHBIE, T'YOKOOOpa3HbIe, COJepKaIue

KpOBb, MC3CHXUMAJIbHBIC OITYXOJIH. Onu IMPOHNU3aHbl BACKYJIAPDHBIMU KaHAJIaMH,
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UMEIOT TOHKHE (PUOPO3HBIE CTEHKH, COAEPKAT MEJIKHE TPOMOOTUYECKHE CKOTUICHUS
KJIETOK M Jaxe Kanbludukarel. [lpy MHKPOCKONHUYECKOM HCCIEI0BaHUU
0OHapy’KUBAIOTCS BHICTIIAHHBIE SHAOTEIUEM COCYIUCTHIC JTAKYHBI.
['eMaHTHOMBI OYEHB YACTO JIOKAIU3YIOTCS Ha MOBEPXHOCTH MEYEHU

ManeHbpkre OmyX0Jid NPOTEKAT ACCUMITOMATUYHO M BBISBIIIOTCS CIy4aiiHO
BO BpEMS pATUOJIOTMYECKUX TMpoleayp. bonpmime reMaHnruomMbsl — BBI3BIBAIOT
abloMUHaIbHBIE 0O0JIM, HEPEIKO MNaIbIUPYIOTCS Yy Kpasi MEeYeHH U MOTyT CTaTh
MPUYMHOW MACCHBHBIX KpOBOT€UYEeHHMI. Omyxoyid OBbIBAlOT OAMHOYHBIMU WM
MHOXXECTBEHHbIMHU. Yalie Bcero mnopaxaercss mpaBas JoJsi IedeHU. Pa3zmepsl
omyxoJieit MoryT kosiebatbest oT 0, 5 cm 110 4 u Gosiee cM.

[Io cBoel BU3yaJIBHOW KapTUHE TIE€MAHTHOMBI MOTYT CHUMYJIMPOBATh pak
(ocobenno npu Y3 u KT), uyto TpeOyeT mnpoBeACHUS TOMOJHUTEIHHBIX

JTUArHOCTUYECKUX HCCIIEIOBAHU.

I[Ipu Y3U remanrmoma wyaile BU3YyaJu3HPYETCs B BHUAE THUIEPIXOTCHHOTO
o0pa3oBaHusl, THOTJA C aKyCTUYECKOM TEHBIO, PACIIONOXKEHHOM 32 HUM. OTHAKO MpuU
HaJUYUM  COMYTCTBYIOMICH JKUPOBOM  HMHPUIBTpAIMM TE€UYEHH TeMaHTHOMa
MPUOOpPETAET TUIMOIXOTC€HHOCTh U TOT/Ia OBIBAET TPYAHO OTIMYMMA OT METacTa30B.
KaBepHO3HBIE ITOJIOCTH BBITISIAAT TUIIO- M @HAXOT€HHBIMU YYaCTKaMHU, YTO 3aTPyAHSET

UX UHTEPIIPETALHIO.

V33U reMaHnruomMbl VY31 reMaHTuOMBI
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[Ipu KT 6e3 koHTpacTupoBaHusi HEOOJIbIIINE T€MAHTUOMBI IOCTATOUYHO TPYJIHO

Takke oTAuddepeHupoBaTh OT METACTA30B .

KT Manenpkad reManruoma

KoHTypbl kpyrHO# remaHrHoMbl (0osiee 5-6 cM) 4acTo HEpOBHBIE, OYTPUCTHIE,
CTpPYKTypa reTeporeHHas. JleHcuToMeTpudeckue moka3areian cHmwkeHbl Ha 20-30
€IUHULI, CPEIHsAS IUIOTHOCTh HaJl OMyXoJbio coctaBisier okoio 30 en. H. Kpaitne
TANWYEH  XapakTep  HAKOIUIEHUs  KOHTpacTHoro  mnpemapara npu  KT.
KonTtpactupoBanue npoucxoauT ot nepudepun K 1neHTpy, KoHTpacTHOE ycuiieHHE
coxpansieTcst IuTesnbHO (10 20-30 MUH 1ocie BBEICHUS ) U3-32 HU3KOM CKOPOCTH TOKA

KPOBH MO COCYAUCTHIM IPOCTPAHCTBAM B TEMaHTMOME

A.\ Am"-

KT I'mmoMHTEHCUBHBIN y4acCTOK B IIPABOM J10JI€ IIEUYCHHU.

Uepes 30 cek mociie BBEIEHUS KOHTpAcTa OTMEYAETCs] MHTEHCUBHOE YCUIICHUE
KOHTpacTa Ha nepudepun. Yepe3 1 MUH KOHTpACT MEpeMECTHIICS K IeHTpy. Yepes 4

MHUH OTMEUaeTcsl TepeMelleHue KOHTpacTa K ILEHTpY. B IieHTpe omyxoim Haj
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(¢buOpO3HOI TKaHBIO KOHTpAcT He coaepxutcs. [lepudepudeckuil oTAen ATUTEIBHO
yAEPKUBAET KOHTPACT M €r0 TUIOTHOCTh MPUOIMKAETCS K TJIIOTHOCTH, BBISIBICHHON

yepes 4 MUH.

®uoOpo3nass  HoayaspHasa  runepmiaasuss(®HI) wm  HomynspHas
tpanchopmarus nedenu (HTII), mnam «pereHepatopHasi TUNEPIUIa3Usl IEUYEHU
o003HauaeT JajeKko Hepeakoe omyxoisenogooHoe 3abomneBanume. DPHIT  »sT0
JIOKAJIN30BAHHBIE W XOPOIIO OYEPYEHHBIE Y3JIOBBIE MACChl B IpEAenax 340pOBOMU
NIEYEHU, KOTOPHIE XOPOIIIO OTJIMYAKOTCS OT OMyXO0Jel. [ MCTONOrNYecKH 3TO TUITUYHBIE
KOMILJIEKCHl TCEBAOCHEPUUECKUX TEMaTOUUTOB M AYKTAIbHBIX, PACXOIALINXCS
panuanbHO, (PUOPO3HBIX TSKEH, CO3JAIOIIUX B LEHTPE (UOPO3HBIE MAyTHUHKU WIN
cenThl. DUOPO3HBIE CENThl, OTXOMAIIME O IEHTPa, COCTOAT U3 BaCKYJSPHBIX
KaHAJbLEB, JKETYEBBIBOAAIIMX XOJAOB W BOCIHAINATENBHBIX KJIETOK. IIpmumna
Bo3HMKHOBeHUs1 @HI' He m3BecTHa. OHM aBTOPBI CUMTAKOT, YTO ATO BACKYJISIPHBIC
aHoManiuu (apTepuo-BE€HO3HblE MalibpopMmanuu). Jlpyrue accouuupyror HX C
IIEYEHOYHBIMU KaBEpHO3HbIMU reManruomamu. Ommcano nsa tuna OHI. Bosee
YaCThI TEJIEAHITMOIKTATHYECKUI THII, KOTOPBIM COIEPKUT PACIIMPEHHBIE COCYbI U
COJIMAHBIA THI, KOTOPBIM XapakTepU3yeTcss LEHTpalbHbIM (QUOpo3oM U

KPOBECOJIEPKALIUM YYaCTKOM B IIEHTPE MOBPEKICHUM.

[Tpu Y3U OHI" MoxeT BHIMISACTh Kak 00pa30BaHUE HEMPABWILHON (POPMBI C
muddy3HOH METKoOYaroBOl HEOJHOPOAHOCTBIO M OTCYTCTBHEM Karcynbl. Yare

BBIABJIAIOTCA THIICPOXOI'CHHBIC Y3JIbI, OAHAKO 3XOI'CHHOCTD MOXKCT OBITH JIFOOOH.

V3U neuenn npu OHI'
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Ycunenue cursajia u Ha/l TIOBPCKIACHHUCM. KT BbISIBASCT TMIIOTEHCUBHOE WU
HU30MHTCHCHUBHOC T'OMOI'CHHOC 06p330BaHI/I€. HpI/I KOHTpAaCTUPOBAHUN O6paSOBaHI/I5[

IMPOUCXOJUT IOABJICHUC THIICPUHTCHCUBHOI'O CUT'HAJIA.

KT KonTpactupoBaHue BbISBISAET KPYITHBIMA O4ar MOBPEKICHUS [IEYECHHU.

Anenoma. ['enarouesuttonsipHas aieHoMa J00pOKaueCBEHHOE SIUTEINAIBHOE
oOpa3oBaHHe OOBIYHO MOSIBJIAETCS y MALUEHTOB, KOTOPbIE HMCIIOJIB3YIOT 3CTPOr€HbI
WM aHAPOTE€HbI, Y AUA0ETUKOB, IIPU HApYLIEHUU KapOOHTHIPATHOrO MeTadou3Ma.
AJleHOMa MEeYeHU OTHOCUTCS K JTOOPOKAYECTBEHHBIM OMMYXOJSIM, MPOUCXOIALINX U3
HEOPraHU30BAHHBIX TeNaTOLUTOB. Yallne 3Ta naTosIorvs BBIABISIETCS Yy MOJIOABIX
KeHIIMH. MHOrna oHa BCTpEYaeTCs Wy MY)KUMH, NMPUMEHSIOMINX AHAPOTEHBI WIH
CTEpOMHBIE Mpenaparsl. JluarHocTuka aaeHOMBl YpE3BBIYAMHO Ba)XKHA M3-3a
BBICOKOT'O PUCKA Pa3BUTHUS KPOBOTEUEHU S, Pa3pbiBa, MAJTUTHU3ALUU U HEOOXOIUMOCTH
BBIIIOJITHEHNS ~ XUPYPTrHYECKOr0  BMEIIATENbCTBA.  AJICHOMATO3HBIE  KIIETKH
pacnonaratorcs  BeepoM. l[lomo6Ho @OHIT ameHoMaro3Hble KJIETKH HMEIOT
LEHTPAJIbHBIN TSK M paalIbHO PACIIOOKEHHBIE cenThl. Hekpo3 nu remopparum MoryT
OBITh MPUYMHAMU OOJIU U KpOBOTEeUeHUH. [ enanemntosipHbple aJlecHOM ClIelyeT CUUTATh
KaK MpEeMaIMTHU3UPYIOUIUM y3JaMH, TIO3TOMY OHHM TpeOyrT 0co00ro BHUMAaHUS, a
BO3MOXHO M XHUPYPTrHYECKOTO BMEMIATENBCTBA. AJICHOMBI HE HMEKOT THUITHMYHBIX
npu3HakoB. OHHM TOKa3bIBalOT HEOOJBIIOE TOMOTEHHU3UPOBAHHOE YCHUJICHHE B
apTeralibHyl0 (azy M TUIaBHBIM HM30MHTEHCHBHBIM CHUTHAN B MOCIERYIOUIyIO ¢azy

nocie BBeneHus rafgonunus. [Ipu Y3U ageHoma medeHn MOXKeT OBITH 3aI0J03peHa
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OpU  BBISBJICHUU OKPYrJoro oOpa3oBaHUsS C YETKUMU KOHTYpamMHu, YMEPEHHO
HEOJIHOPOJIHOM BHYTpPEHHEH CTPYKTYpOH, BHYTPHUOIIYXOJIEBBIMH COCYJIaMHU, CENTaMH,
OKPY)KEHHOE THIOIXOTEHHBIM O000AKOM. OXOTCHHOCTh aJ€HOMBI MOXET OBIThH

IMPAKTUICCKHU Hm60ﬁ, C HCKOTOPBIM Hp€06ﬂaﬂaHI/ICM THIICPIXOTCHHBIX BAPUAHTOB.
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Anenoma neueHu. Y3U.

[Ipu KT aneHoma MOXKET BBINVISIIETh HE3HAYMTENIBHO TMIIOJCHCHOM WM
M30ICHCHOM, 4YTO 3aTpyJIHseT ee BblABIeHHME U uAeHTudukanuio. Ilocne
KOHTPAaCTUPOBAHMS al€HOMAa HEOJHOPOAHA, C YEpEJOBAHUEM 30H MOBBILIEHHOW (32
CYET YYaCTKOB KpPOBOMWBIIMSHMS), HOPMAJbHOM W TIOHWKEHHOH IUIOTHOCTH.
MakcumanbHOE€ KOHTPACTHPOBAHME HACTYIAET B apTepUaIbHYIO a3y, B OTIUYHE OT

reMaHTHOMBI, KOHTPACTUPYIOIIEICS B BEHO3HYIO (pa3y.

KT anenomsl
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I'enaTtonesutionsipuas kapuunoma (I'IIK) —  nHambGonee  wacrto
BCTpEYAIOUIEECs U3 YKCIa MEPBUYHBIX 3JI0KAYECTBEHHBIX HOBOOOPA30BaHUMN MEUECHH.
B 50% cnydaeB oHa ObiBaeT oguHOUHOH, B 15-20% — mHOXecTtBeHHOH U B 30-35%
— muddy3non. O6pazoBaHue MOXET ObITh KaK WHKANCYJIUPOBAHHBIM, TaK M HET;
pasMepsl ero koaedmotces ot 6 10 20 cm. Jlarasie Y3U qoctatoyHo cienmupuaHb —
ATO TETEPOTECHHOE, Yallle TUIIEPIXOTCHHOE O0pa30BaHHWE ¢ HEUYCTKUMHU KOHTYpamH,
MHOTJIa OKPY>KEHHOE THUIIO?XOT€HHBIM 000JKOM. DTOMY COIYTCTBYIOT M3MEHEHHas
apPXUTEKTOHHUKA COCYAMCTOTO APEBa, Cy>KECHHE KPYITHBIX COCYIOB, HATMYNE TPOMOOB B
HuX. [IpoOnemMbl AMArHOCTUKM BO3HUKAIOT TPU BU3YaTU3alMH  HEOOJIBIINX
TUII09XOTE€HHBIX 00pa3oBaHuil 0e3 BhIpaXKEHHOU CTPYKTYypHOH HeomHopoaHocTu. KT
MICYCHU BBISBIISICT ICHCUTOMETPUICCKYIO HEOJHOPOAHOCTH 00Opa30BaHUS C HCUETKUMH
KOHTYpaMH, 30Hbl HEKPO3a, KaJbIIMHO3, aCLIUT, OMyXO0JeBble TpoMObl. OOpa3oBaHue
Janie BBINVBSIAUT W30- WJIM THIOJCHCHBIM C THUITOACHCHBIM 0001K0M. M301eHCHOE

O6pa3OBaHI/Ie MOJKET OBITh BBIABICHO TOJIBKO IIpu BBCACHHHN KOHTPACTHBIX

IIpEnapaToB.

KT renaroue/utioJsipHOro paka.
A). 1o BBeJIcHHST KOHTPACTA,

B). ITocne BBeieHUST KOHTpACTA.

KoHTpacTupoBanue HacTynaeT B apTepuaibHyl0 ¢a3zy, MOpeacTaBICHO
HEpPaBHOMEPHBIM pacCIpe/ieICHHeM KOHTPACTa, YTO MmoMoraet B auddepeHiuanuu ¢

reMaHTHOMaMH, TIPU KOTOPBIX OTMEYAETCsl pABHOMEPHOE pacrpe/iesieHne KOHTpacTa B
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Oonplieil mepe no nepudepun. BBeneHHbIE KOHTPACTHBIE BEIIECTBA 3a/1€PKUBAIOTCS
B TKaHM 00pa3oBaHUs AuTeNbHOE BpeMs. [Ipu reManruomax yaiie BCero OTMe4YaeTcs

W30MHTCHCUBHBINA CUTHAII.

Takum o00pa3oM, Ha OCHOBaHMHM COOCTBEHHOrO OOJIBIIOIO MaTepuaia Io
ucnosibzoBanuo Y3U, KT, Mbl npummm K BBIBOAY O BO3MOXHOCTH IPOBEICHUS
auddepeHnrany MKy BBIIICONMCAHHBIMHU TATOJNIOTUAMU TedeHu. W3 Bcex
NEPEUYMCICHHBIX MIIETOJOB HamOOJIe Ie1eco00pa3HbIM SBISETCS MCIIOJIb30BAaHHE

KT c BBenenuem koHtpacta. ¥Y3H N0KHO ABUTCS CKPMHUHIOBOM METOIUKOM.
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2.9 JlucOMoTHYEeCKHEe HAPYLIEHHUS] U BO3MOKHOCTH MX KOPpPeKUHH Yy 0O0JBbHBIX
XpoHn4eckuM rematurom C

MHOTO4YMCIeHHbIE UCCTEA0BAHUS MTO3BOJIMIN YCTAHOBUTD, YTO IPU XPOHHUUECKUX
BUPYCHBIX renaTuTax, B ToM yucie npu xpounueckom remnarure C (XI'C), mpoucxoaut
pa3BUTHE AMCOMOTHYECKHUX HapyIICHHH MHUKpoQuopbl Kuieunuka [156-160].
JlokazaHO, dYTO MeEXAy MHUKPO(IOpOl KHUIIEUYHWKA W TMEYCHBIO CYIIECTBYET
oTpesieNieHHasl B3aMMOCBSI3b, KOTOpasi MPOSIBISIETCS, IPEXkKAE BCErO, POJIbIO TIEYCHU B
npoleccax JETOKCUKAIIMK MHOKECTBAa BEIIECTB, MOCTYMAIOMIMX U3 KHUIIEYHUKA TI0
CHCTEME MOPTaIbHON BeHBI. B TO ke Bpems HcClieIOBaHMS TMOCIETHUX JIET TTOKAa3aJIH,
4YTO B IpOLIECCaX JETOKCUKALMU PA3NIUYHBIX COECIUHEHHM, MOCTYIMAIOIIUX HU3BHE B
MUIICBAPUTENBHBIN KaHAT UM TaM 00pa30BBIBAIOTCS, aKTUBHOE y9acTHE MPUHUMACT
KHIIeYHas MUKpodIopa. JleTokcukamus mpy y9acTUd MEKPOOPTaHHU3MOB ITPOUCXOAUT
B pe3yJibTaTe MUKPOOHOI OnoTpaHchopMalluu XUMUYECKUX COEIMHEHUI B KOHEUHbBIE
HETOKCHYHBIE MPOAYKTHI WJIM MEHEEe TOKCUYHBIE COCIMHEHUS; YaCTh MOCTYHAIOIINX
BELIECTB BBIBOJUTCS C UCHpaKHEHUSMHU. Ha KHMIEYHBIX MHKPOOpPraHM3Max TaKkKe
MIPOUCXOST MPOIECCHI COPOLIMU PA3TUYHBIX coenuHeHui [161].

[levenr u wmuKpodIOpa KHIIEYHHKA TPUHUMAIOT yYacTHE B MpoOIeccax
MEYEHOYHO-KUIIEUHOT0 KPYyroo0opoTa MHOTMX OPraHMYEeCKHMX M HEOPraHU4eCKHX
COCIMHEHUN M OCYIIECTBIIAIOT 3alIUTy OpPraHU3Ma OT TOKCHYECKUX COCIMHEHHH 3a
CYET OKUCIUTEIBHBIX MPOILIECCOB B MEUEHH, THAPOIUTHIECKIX, BOCCTAHOBUTEIBHBIX
dhepmeHTOB MUKpOodIops! Kuiedauka [160].

EcTh nannble, 4TO TeMAaTOTOKCUYECKUE XUMUYECKHE COCTUHEHHS CHUKAIOT WJIH
MOJIHOCTBIO TEPSIOT TOKCUYHOCTH IO BIHUSHUEM (DEPMEHTHBIX CHCTEM KHIIEUHBIX
MUKpOOpranu3MoB. HapyiieHue MUKpOIKOJIOTUU KHUILIEYHUKA IPUBOJIUT K TOMY, YTO
Harpy3Kka Ha Me4eHb B OTHOIIICHUE IETOKCUKAIIUU TOKCHHOB 3HAYNTEIBHO BO3PACTAET.
D70 ompezenseT BOSHUKHOBEHHE M MIPOrPECCUPOBAaHNE KaK (PYHKIIMOHANBHBIX, TaK U
CTPYKTYPHBIX e¢ HapyIieHuit [162].

W3BecTHO, 4YTO HOpMalbHas MHUKpo(iopa UrpaeT BaXHYI pOJb B
KHU3HEACSITeIbHOCTU Opranu3mMa uesnoseka. Ocoboe 3HaueHrue OTBOUTCS MUKpOQIIOpe

B Mpoiieccax (HOpMUPOBAHUSI UMMYHUTETA U HECHEUU(DPUUECKUX 3aAIIUTHBIX peakuuin
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OopraHu3Ma, UMMYyHoOperyJisiuud. HMMyHOMOIynupytoliee BIUSHUE HOPMalbHOU
MUKpPO(JIIOpHl BKJIIOYAET KAaK HMMMYHOCTUMYJISIUIO, TaK U HMMYHOCYIIPECCHIO,
TAQPMOHUYHBIM  0ajaHC KOTOPBIX MPEAYNPEeXTAeT BO3HUKHOBEHHE MHOTHX
3a0oneBanuil. Hapyuienne Mukpodiaopsl KUIIEYHUKA MPUBOJUT K YACTHUHOMY WM
MOJITHOMY BBHIMAJACHUIO ATUX (QyHKIWNA. Hanbosee cepbe3HBIMH TMOCIEACTBUIMHU
aucOaKTepro3a SBISIOTCS CHIDKCHHE PE3UCTEHTHOCTH OpraHu3Ma W Pa3BUTHC
ummyHoaedummra [161, 163]. B To ke BpeMs Ha KaueCTBEHHBIA M KOJIHMYECTBEHHBIN
cocTaB MUKPOGIIOPHI BIUSICT HATHINE TIEPBUYHBIX M BTOPUYHBIX UMMYHOIC(PHUITUTOB.
B mnocnennee Bpems HapylieHHE MUKPOGMIOpPHI, COCTOSHHE UMMYHHOTO CTaTyca W
MpOSIBIICHUST OOJIE3HM PACCMATPUBAIOT KaK €IUHOE IIeJIoe, a pPOJib IYCKOBOTO
MEXaHU3Ma B KKJIOM KOHKPETHOM CJIydae MOXET MPHHAIICKATh JTI0O0MY U3 ITHX
KOMIIOHEHTOB TpHuajibl [161-164].

B o1HOM 13 MPOBECHHBIX UCCIICOBAHUH OBLIO YCTAHOBJICHO, YTO TUCOAKTEPHO3
KHUIIIEYHUKA, BOSHUKIITNN Ha (JOHE XPOHUUYECKHUX 3a00JICBaHUI OPTaHOB MMHIIEBAPEHUS
y JETei, COMPOBOXKIACTCS CHIKEHUEM COJIEPKaHMsI KOMILJIEMEHTa, OaKTepUITUAHON
AKTUBHOCTH CBHIBOPOTKH KpOBH, (arormuTapHOd aKTUBHOCTH JICHKOIIUTOB W
HEUTPOPWIBHBIX TPAHYJIOUUTOB. ODTH HM3MEHEHHs 3aBHUCSAT OT CTEMECHH TSHKECTH
aucouosa [165].

JlaHHBIE MUKPOOWOJOTHYECKUX HWCCIICOBAaHUN OOJNBHBIX TeNmaTUTAaMU M
[IAPPO30M TEUEHU MTOKA3AJIN PE3KOE CHIDKEHHE KOJIOHU3AIIMOHHON PE3UCTEHTHOCTH Y
ATUX TMAIUEHTOB W HAJUYHE CBS3M MEXTY MHKPOIKOJOTHYCCKUMH HAPYIICHUSIMH H
TSOKECTBIO IUPpO3a TMedeHU. Y OONBHBIX IUPPO30OM IEUEHHW YacTo HabromaeTcs
CHUKEHHE OOIIEero KOJWYECTBA aHA’pPOOHBIX OaKTepuid, MOBBIINICHUE KOJIWYECTBA
KJIOCTPpHUIINN, KJIeOCHeN, TpOTeeB, TICEBJIOMOHA] U CHIDKCHHE COJCPIKAHHMS
oudunodbakTepuit B TosicToM Kutreunuke [156, 162].

[Ipu omenke cocTostHUst KuiieuyHol wmukpodiopel y 83 OompHbix XI'C
A.C. Co3unoB u jp. (2002) BBISIBUIN y HUX TTyOOKHE TUCOMOTUYECKHUE U3MEHEHUS:
neduruT OonbuI00aKTeprd, HATMYUE TEMOJMTHYCCKUX DIICPUXHH M 30J0THCTOTO
cTaUIIOKOKKA, CHIDKCHHE COJEpPXKAHUS MOJIOYHOKHCIIBIX  CTPENTOKOKKOB M

JJAKTO30HCTaTHUBHBIX BMCPHXHﬁ, IIOBBIIICHUC SIIMACPMAJIBHBIX CTa(I)I/IJ'IOI(OKKOB.
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VYcraHoBeHa CBA3b MEXKIY M3MEHEHHMSIMU MHUKPO(MIOpPHI TOJICTOTO KHUIIEYHUKA Y
6o0npHBIX XI'C 1 KIIMHUYECKUMU 0COOCHHOCTSIMU 00s1e3HU. Tak, BO BpeMsi 000CTpeHus
3a00JieBaHus, KOT/Ia HAOIIOAAINCH T€ UM WHBIE CUMIITOMBI, U3MEHEHHS CO CTOPOHBI
OMOXMMHUYECKUX TTOKa3aTesied U PyHKIMOHAIBHBIX TPOO MEYEHH Yallle MPOUCXOUI0
3HAYUTEIBLHOE CHM)XKEHUE II0 CpPaBHEHUIO C HOpMOHM (Ha 2 mopsaka u 0Oolee)
conepxxanus oudumnodbaxrepuii (y 70 % marueHTOB) U JIAKTO30HETATHBHBIX DIICPUXHMA
(y 50 % namuenrtos) [158].

E.I'. XonoceBuu (1997) taxxke oOHapyxuil y Bcex 00apHbIX XI'C CHMKEHHE
obmrero komuyectBa E. coli m anaspoOHOW (iopel: OudHIO- U JTAKTOOAKTEPHIA,
MOSIBJICHUE TEeMOJUTHUYECKUX IITAMMOB KHIIEYHOM TMAaJOYKM M IITAMMOB CO
CHIKCHHBIMH (DEPMEHTATUBHBIMA CBOMCTBAMH. Y TPETH OOJBHBIX BBISBICHO
MOBBIIIEHUE pocTa rpruOKoBoit (Piropbl. Cpeu yCIOBHO-MATOTCHHBIX YHTEPOOAKTEPHIA
npeoOianasim  Oaktepun ponxa Citrobacter wu  Enterobacter. B mporecce
porpeccupoBanus 3a00JI€BaHUS U €T0 TpaHC(HOPMAIIUHY B IIUPPO3 IIEUEHU 0TMEYaIoCh
JOCTOBEPHOE YCHJIEHUE HW3MEHEHHUH CO CTOPOHBl MHUKPO(DIOpHl KHUILIECYHHKA.
N3meHeHnuss MUKpOQIIOPHl TOJCTOTO KHUIIEYHHKA, OOHAapyXEHHbIE Yy OOJIbHBIX
XpOHUYECKUMHU 3a0osieBaHUsIMU TieueHu, 1o MHeHuto E.I'. XomoceBuu, 6e3ycioBHO
BIUSIOT Ha TEYCHHWE OCHOBHOTO 3a00JeBaHMs, UYTO AUKTYeT HEO0OXOIWMOCTh
MPOBOJIUTh COOTBETCTBYIOILYIO KOPPEKTUPYIOLIYIO Tepanuto [159].

Takum 0Opa3om, Kypc JedeHust 00JIbHBIX XPOHHUECKUMU 3a00JI€BAaHUAMHU TICYCHH
JOJDKEH BKJIIOYATh HE TOJBKO TMpemapaThl, BIAACIOIIME MPOTUBOBUPYCHBIM
JECUCTBUEM, BIMSIONIME HA METa0OJM3M U  CTAOWUIU3UPYIOUIME MEMOpaHBbI
reraTolnTOB, a ¥ CPECTBA, HOPMAIU3UPYIOIIHEe MUKpOdIOpY KulieuHuka [156, 157,
159].

JInst  JiedeHus  MHUKPOIKOJOTUYECKMX HAPYIICHWA MaIMeHTy IOKa3aHo
Ha3HAYeHWE  CPEACTB, KOTOpbIE  yIydlIalOT  MPOLECChl  MUIIEBAPCHHUS,
MUIICBAPUTENbHBIE  (PEPMEHTHI,  BOCCTAHABIMBAIOT  JOEPUIUT  HOPMAIBHOM
MUKpO(DIIOpHI, a TakkKe NpernaparoB, MOBBIMIAIOIIMX HMMYHOJOTHYECKYIO

PE3UCTEHTHOCTh opraHu3ma [162].

92



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

C uenpl0 JUKBUAALMM JUCOMOTHYECKMX HapymieHuid y OonpHbIX XI'C
CYILIECTBYET ONBIT MPUMEHEHHS KOJHU-, OUPUIYM- U JTAKTOOAKTEPUHY, JIAKTYJIO3BbI.
Opnako W3MEeHEHHs OaKTepHaIbHON (IIOPHI KUIIEYHUKA Y OOJBHBIX XPOHHUUECKUMU
3a0071€BaHUSIMU [I€YEHU SIBIISIOTCS HACTOJIBKO CTOMKUMM, YTO Y OOJBITUHCTBA U3 HUX
NpUMEHEHUs OaKTepHAIbHBIX MPEnapaToB B TEYECHUE OJTHOTO MeEcsIa HE MO3BOJISIET
JAOCTHYb CTOMKOW HOpManm3aruu Mukpodmopsr [159].

OmHuM H3 TEeHHO-MH)XEHEPHBIX MPOOMOTHKOB SBJISETCA CyOajauH, OCHOBY
KOTOPOTrO cocTaBisieT pekoMOmHaHTHBIM mmramMm Bacillus subtilis 2335(105),
conepxkammii mnazmMuaHy JIHK ¢ reHom, OTBETCTBEHHBIM 3a CHHTE3 MHTEp(EpOoHa
yenoBeka anbda-2. Kpome 3TOro oH cnocoOeH HHAYLIUpPOBaThH CHUHTE3 TaMma-
uHTepdepoHa B opranusMe yenopeka. CyOalviH He UMEET aHaJIOTOB B MUPE, BBITOAHO
OTJIMYAETCS OT APYTUX MPOOMOTUKOB UMEHHO MPOIYKIMEN B OpraHu3Me HHTephepoHa
anb(da-2 genoBeka [162, 166-169].

PexomOuHanTHbIM mtamm B. subtilis 2335(105) npoayumpyer uHTEp)EpoH B
xommuectse 10°—~10° ME Ha 1 M1 KyIbTypanbHOM sxuaKOCTH. Hapsay ¢ HOBbIMM 115
[ITAMMa CBOMCTBAMHU OH COXPAaHWJ BBICOKYIO aHTHOAKTEpHUATbHYIO aKTUBHOCTH TIO
OTHOIIIEHHUIO K MATOT€HHBIM U yCIIOBHO-TTATOT€HHBIM MUKPOOPTraHU3MaM U OTCYyTCTBHE
AHTarOHUCTUYECKOTO JEHCTBUSI MO OTHOIICHWIO K MPEACTABUTENISIM HOPMajIbHOU
¢bnopsl. IIpumeHnenune cyOanuHa CHOCOOCTBYET BOCCTAHOBJIEHUIO HapyIICHUM
HOpMaJbHOM MHUKpOQUIOpHl B KHIIEYHHKE. Tak, HaOM0JaeTcsi MOBBIINICHHE B
UCTIPQKHEHUSX KOJMYECTBA JIAKTOOAKTEpHid, o0miero koimdectsa E. coli, camkenue
KOJINYECTBA SHTEPOKOKKOB, E. COli co cHmkeHHOM hepMEeHTaTHBHON aKTMBHOCTHIO. B
CTIIEKTp aHTaroHWCTHYecKoro neiictBus mramma B. subtilis 2335(105) Bxomsat St.
aureus, Pr. vulgaris, Candida u apyrue mpeiacTaBUTENd MAaTOTEHHOW W YCIIOBHO-
naToreHHou Mukpodopsl [166-169].

[TpuaMMast BO BHUMaHHE BCE BhIIECKa3aHHOE, a TAK)Ke HAIMYKNE Y OONBITNHCTBA
nauueHToB ¢ XI'C kak MMMyHHBIX HApyIIEHWH, TaK U MHUKPOOHOJOTHUYECKOTO
aucOanaHca, HaXOJSMIIUXCS B OMPEICIICHHON B3aUMOCBSI3U U yCYTyOJISIOIIUX JAPYT
ApyTa, 1eIeco00pa3HbIM SIBIISETCS MPUMEHEHHs] B KOMIUIEKCHON Tepamuu OOJbHBIX

XT'C npuHIMNHAAIbHO HOBOTO Mpemnapara — cyOanuHa, MpoOMOTHKA 1O CBOEH CYTH,
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o0Jnafarouero UHTEP(HEPOHOBHIMH, UHTEP(PEPOHOTCHHBIMU u
UMMYHOCTUMYJUPYIOIUMH cBoiicTBaMu. Ha (oHe nedennst cy0aauHOM y MalueHToB
¢ XI'C mpocxoauT TOCTOBEPHOE MOBBIIIEHNE B KPOBU COACpXKaHUs anb(a- U ramma-
uHTepdepoHa, OCHOBHBIX cyOmnomymsauuid aumdoruto (CD3+, CD4+, CDB8+,
CD56+), Ig M, reMoIMTHYECKOH aKTHBHOCTH KOMILIEMEHTA, TIOKa3aTelieh
(YHKIIMOHATLHOW aKTUBHOCTH CHUCTEMBI MakpodaraibHBIX (HaromuToB, CHIDKCHHE
HUAPKYJIUPYIOLIUX UMMYHHBIX KOMILJIEKCOB [169].

Takum oOpazom B nedeHun nauueHToB ¢ XI'C KpoMe 3THOTPONHOM, BaXKHOE
3HAUCHHE HMEET I[aTOreHeTHYecKass Tepamusi, B TOM YHCIEe KOPPEKIHUs
JTUCOMOTUYECKUX HAPYIIIEHUHN, 3aKOHOMEPHO MPOUCXOIAIIUX B KUIIEYHUKE OOJIBHOTO
YeloBeKa, B TOM YHCIE IyTeM Ha3HAYCHHUS TEeHHO-WHXEHEPHOTO MPOOMOTHKA

cyOanuHa.
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SECTION 3. DENTISTRY

3.1 PesyabTatu ananisdy Jarepajbuux TPI'. BiuiuB TuniB pocty Ha dopmyBaHHs
peuuInuBy

B mporeci 11i€i HaykoBoi poOOTH JyTsl TOTTHOIEHOTO KOMIUIEKCHOTO 00CTE)KCHHS
13 3aCTOCYBaHHSIM KIIHIYHMX, AHTPOMOMETPUYHUX Ta PEHTTEHOJIOTYHHX METOIB
OpPTOJOHTUYHOI M1arHOCTUKH Hamu Oyo BigiOpano 158 ocib, siki Oyno moaiieHo Ha
Tpu Tpynu. CTomMaTonoriyne 00CTeKEHHS, OPTOJOHTUYHE JTIKYyBaHHS B aKTUBHIN (a3i
Ta TOCT-OPTOJOHTHYHE CIOCTEPEKEHHS MPOBOAMIOCH Y JBOX TpymHax MarieHTiB: I
(n=69) rpymy ckjiajiu 0coOu 3 MaTOJIOTIEID CKEJIETHOTO KJIacy 2 aHOMaJlii MPUKYCY,
BepTUKaIbHUM THI pocty; Il (n=53) rpyny ckianu ocoOu 3 MaTOJIOTIEI CKEJIETHOTO
KJIacy 2 aHOMaiiil Mpukycy, ropu3oHTanbHUil Tun pocty; Il (n=36) koHTpoNbHY
rpyny TMAaIl€HTIB CKJIaTd OCOO0M 3 BIJCYTHICTIO OPTOJOHTHUYHOI MAaTOJdOrii, 3
HEUTpaJbHUM THUIOM pocTy. OCHOBHOIO METOIO MPOBEACHHS I€PasoMETPUYHOIO
aHanizy OyJio TIPOBEJEHHS aHajizy OyJI0BU KpaHIAJIBHOTO CKejeTa Ta OlliHKa
BEPTUKAIILHUX Ta CariTAIbHUX TapamMeTpiB Yy [IIarHOCTHUINl CKEJIETHUX Ta
3y0OQJIbBEOJIIPHUX ~AaHOMaNllii Ta MPOTHO3YBAaHHS CTaOUIBHOCTI  pe3yJIbTaTiB
nikyBaHHs. AHami3 natepaibHux TPl € OCHOBHUM y pO3yMiHHI POCTOBUX TEHACHIIIMH,
SK1 IPU3BOJIATH 10 (POPMYBaHHS PI3HUX KIIIHIYHUX BApi1aHTIB BUPAKEHOCTI MATOJIOTIi
oxnmto3ii. Ledanomerpuuni 10oCHiIKEHHS B HalIi poOOTI MPOBOIMIUCH 32 OaraTbMa
aBTOpAMHM JIJI1 YTOUHEHHS CeUIYHUX TapaMeTpiB 1 POCTOBUX MapKepiB sl OLUIbII
MOBHOTO BHCBITJICHHS MPOOJEMHU TIarHOCTUKHU PI3HUX THUIIIB pOCTy. bynu orpumani
MIATBEPAKEHHS X OUIKYBAaHOTO BIUIMBY Ha ()OpMYBaHHS OPTOJIOHTUYHOI MATOJIOTI] Ta
TeHaeHIli peuuauBy. Ilim dac medaroMeTpudHOro JOCTIDKEHHS B Tpymnax
CIIOCTEPEKEHHSI Ta KOHTPOJbHINA IpyIll HaMHU OyJIM BUSBJIEHI NIE€BHI 3aKOHOMIPHOCTI,

SK1 TIATBEP/KYBAIU PO3IOIUT MAIIEHTIB Y BU3HAYCHUX TPYyTIax.

AHaJi3 TelepeHTreHorpam roJoBU B O14HIM MPOEKIIii MPOBOIUBCS 32 METOUKOIO
Steiner [170-172], Bjork, Downs, Tweed, Kim, sika nepea0dadana OLiHKY JIUIIEBOTO

cKeJieTa, 3y0iB 1 M'AKUX TKaHUH OOJIUYYsl.
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1. Meroauka Steiner: BuzHaueHHs KyTiB SNA, SNB, ANB, kyta ocHoB NSL/Go-

Gn Ta KyTiB HAXUJTy BEPXHIX 1 HIDKHIX PI3IIB.

Kyt SNA (cepeani moka3HHKH HOpMH — 82°) BKa3ye Ha OCHOBHE ITOJIOKCHHS
BEPXHBOI IIEJIeTH BITHOCHO MepeaHboi 0cHOBH uepena. Cepen namientis I ta I rpynu
20 oci6 (15%) mamu nuHaMmiKy 30UTBIIEHHS IBOTO KyTa, L0 CBITYHIIO PO
MPOTHATUYHE TOJIOKEHHS BEpXHBOI mienenu a0 6asu uepena. (84,5+2,0°— mepuia
rpyna, 83,8+2,0° — apyra rpymna) npoTu MOKa3HUKIB KOHTPOJIBbHOI IpynH, (82+2,0°)
Nali€HTIB MaJid 3HAYCHHSI HOPMH TIPH IMPOBEICHH] BUMIPIB, 200 He3HAYH1 BIIXUJICHHS

— HOpMasbHe nojoxeHHs: B/I1 BiAHOCHO mepenHbO1 OCHOBH Yepera.

Kyt SNB (cepenni mokasHuku HOpMHU — 78+2°) BH3HAUA€E TOJIOKCHHS HUKHBOT
IIeJIeny BiTHOCHO TepenHboi ocHoBU ueperna. [lokaznuku kyta SNB I rpynu Ta Il
rpynu 3acBigumin 'y 85% maiieHTiB perpomnonoxkenHa Oaszucy H/IL (77,5+2,0°,

77,8+2,0° BiANOBIAHO) MPOTH NOKA3HUKIB KOHTPOJIBHOI Irpynu 79,8°+2,1°.

Kyt ANB (pizaums mik kyramu SNA 1 SNB, cepenni mokazHuku HOpMH — 2°)
BHU3HAYA€E HEBIAMOBIAHICTH PO3MIPIB amiKaIbHUX 0a3UCIB BEPXHBOT 1 HIXKHBOT IIETIEI.
Cepen naiieHTiB 000X IPYI CIOCTEPEIKEHHS MU BUSBUIN 301IbIIIEHHS 3HAYEHb 1IOTO
KyTa, 1110 3aCBIUY€ MPO HAIBHICTh 3HAYHOI CKEJIETHOT HEBIAMOBIIHOCTI Y (hOpMyBaHH1
narosiorii kmacy 2 (8°+2,0°, 6,5°+2,0°) mpoTHM NOKa3HMKIB KOHTPOJIBHOI TpyIu

3°+2,1°. (puc.1.)

BumiproBanHsl BepTUKaJIbHOTO napameTrpa Kyrta ocHoB NSL/Go-Gn (32+2,0°) —
30UTBIIIEHHST KyTa CBiAUUTHh Tpo perpoHakiod H/II Ta HasBHICTH BEPTUKAIBHOTO
KOMIIOHEHTa POCTY, 3MEHIICHHS HaxXWiy, HaBMaKd, IEMOHCTPYE TEHACHIIIO 0
HEUTPaAJIBLHOTO Ta TOPU3OHTAJIBLHOTO THUIIIB POCTY Iesen. BumiproBaHHs, mpoBeaeH1
cepen TMalli€HTIB TepIioi TPymH, MOPIBHIOIOTH 36,5+2,0°, 3HaYeHHS KyTa cepen
MaLIE€HTIB JPYTroi Ipynu CTAaHOBIATH 28,8+2,0° mpOTH MOKa3HUKIB KOHTPOJIBHOI IPyIU
31,84€2,1°, mo 3acBimuye BIAMOBITHICTH IehaJTOMETPUIHUX TMOKA3HUKIB JIACHUM
ckeneTHUM TeHJeHUisIM. CyTTeBe 30UIbLIEHHS PO3MIPYy KyTa OCHOB y TAIlIEHTIB 3

BCPTHUKAJIbHUM THIIOM POCTY BKIAAAECTBCA B 3arajbHy Iapajurmy (bOpMYBaHH}I
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(YHKIIIOHATBLHUX Ta MOPQOJIOTIYHUX TOPYIIEHb Yy TAIll€EHTIB 3 BEPTUKAJILHUMH

AHOMAJTISIMH.

MiuxpizueBuit kyT (II) — KyT MiXk JiHISIMH, 110 TPOXOJATh Y€pe3 LEHTPaIbHI OCl
BEPXHIX 1 HHKHIX LEHTPAJIbHUX Pi3IiB, Y HOpMi ckiagae 130°—135°. 3MeHmeHHs
pPO3MIpiB KyTa BiIOYBAETHCS MPH MPOTPY3ii, a 30UIBIICHHS — IPU PETPY3il NepeHIX
3y0iB. 3aranbHi MOKa3HUKM B rpymnax 135,5+2,1°— namientu nepioi rpymnu; 124,742,2°
— TAIlleHTH Jpyroi rpynu. BumiproBaHHs cepei Mali€eHTIB KOHTPOJBHOI TpymHu

cTa”HoBIATH 132-133+2,1°.

Puc. 1. Anamis 6okoBoi TPI" 3a Steiner

Upper inc to NA (cepeani 3HadyeHHS HOPpMH — 22°) — KyT Haxwiy HaWOUIbII
BHCYHYTOI'O jomiepeay BepxHboro pisus BigHocHO diHIT NA. Ilpu #ioro 3MeHIeHH1
BiJI0YBA€THCS PETPY3is, a MPHU 30UIbLIEHH] — MPOTPY3is BepxHiX pisuiB. [lokasnuku Bl
IPYIIl CIIOCTEPEKEHHS OYJIM HE CYTTEBO 3MiHEHI B CTOPOHY 3MEHIIIEHHS KyTa HaXMITy
pizuiB 20,7+2,1° nmoka3Huku KyTy I/NA B npyriit rpymi criocTepexeHHst OyJid 3MiHEH1
B CTOPOHY MiABUILIEHHS 3HauUeHb 24.1+2,1°. BumiproBaHHs, poBeieH1 B KOHTPOJIbHIN

IpyIi, 3aCBIAYMIIM KOJMBAHHS IMapaMeTpiB y Mexax 25+2,1°, mo B LIJIOMYy MOXeE
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CBIIYUTH NMPO HOpMaJIbHE a00 pPeTpy3uBHE MOJ0KeHHHs (PpoHTanpHux 3y0iB B/II] y
MAaIEHTIB 3 TEHJCHINE J0 BEPTUKAIBLHOTO POCTY, 1, HaBMAKH, BIJCIIAKOBYETHCS
3aKOHOMIPHICTb PO OLTBIIIE MPOTPY3UBHE MOJIOKEHHSA 3y01B ppoHTaNbHOI rpyrH B/LL]

y HaHiGHTiB 3 TOPU3OHTAJIBHUMHU POCTOBUMH TCHI[eHHiHMI/I.

Lower inc NB (cepeani 3HaueHHS HOpMH — 25°) — KyT Haxwily HaWOLIbII
BHCYHYTOTO JOTIEpeay HIKHBOTO pi3ig ctocoBHO JiHIT NB. Ilpu #oro 3meHmenHi
BiJI0YBA€ThCS PETPY3is, a 30UIBIICHHI — MPOTPY3is HUKHIX pi3uiB. [Ipu BUMiproBaHHI
bOTO KyTa Oyl OTpUMaH1 pe3yJibTaTh 3 3MEHIIEHUMHU 3HAYEHHSMH I[OTO KyTa B
naiieHTiB Sk ceped namieHtiB I, tak 1 II rpyn (22,1°-23,8°) mo BiAHOIIEHHIO 10

HOKaSHI/IKiB, OTpUMAHHUX CCPCA HaHiGHTiB KOHTpOJ'II;HOi I'pYIINA.

2. Tlpu mpoBeneHHi BuMIpiB 3a aHamizoM Bjork (puc. 2.) nmomatkoBo Oyiu

MIPOBEJICHI IOCHII)KEHHS TaKUX MMapaMeTpiB:
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Puc. 2. Anamiz 6okxoBoi TPI" 3a Bjork

N-S-Ba (131°) — kyT Haxuiay OCHOBHU 4Yeperna: npu 30UIbIIEHH] 3HaUeHb KyTa —
PETPOTrHATUYHUM TUTI TPOQILITIO, TIPU 3MEHIIEHH] 3HaY€Hb KyTa — MPOTHATUYHUN TUI

npodio.

98



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

Cepen nartienris | rpymnu nepeBary oTpuMaB pe3ybTaT-301IbIIEHHS 3HAYCHb KyTa
133,7°4+2,1°, 10 3acB1AYMUB 301IBIIICHHS TAHOTO TTapaMeTpy Ta MiATBEPIUB BEPCIIO PO
PETPOMO3HIII0 HA30MAKCHIIIPHOTO KOMIUIEKCY IO BIJHOIIEHHIO 0 TMe-peaHbOl
oCcHOBM 4epena. Ha BiamiHy Bij MorepeaHix BUMIpIOBaHb, y mnallieHTiB I rpynu mMu
CTHIOCTEpirajy He3HayH1 KOJMBAHHS B MeXaX HOPMH Ta JICHIO 3MEHIICHHS MMapMeTpiB
kyTa 129,8°+2,1°, mo 3acBiAYMIO TepeBaKaHHS HOPMOTHATHYHOTO THUITY TPOQiis 3

TCH,ZICHHi€I-O A0 PCTPOTHATUYIHOTO TUITY.

NL/ML (25°) — kyT ocHOB (0Oa3anbHMil KyT) 3a Schwarz: 30i/bllIeHHS Ky-Ta —
PETPOHAXMIJT HIKHBOI IIEJICTIH, BEPTUKATBHUA HAMPSMOK POCTY; 3MCHIIIEHHS KyTa —
aHTEHAXWJI, TOPU3OHTAIBHUMN HaAMpsIMOK pocty. BumiproBanns (28,5+2,0°, 20,7+2,0°)
y I tay Il rpynmax npoTH MOKa3HUKIB KOHTPOJbHOI rpynu 25,0+2,1°, mo 3acBiauye
BIIMOBIHICTh 1e()aTOMETPUYHUX TOKA3HUKIB J10 JIACHUX CKEJIETHUX TEHJICHIIIH.
CyTTeBe 30UTbIIEHHS PO3MIPY KyTa OCHOB Y TAIIEHTIB 3 BEPTUKAILHUM TUIIOM POCTY
BKJIAIA€TbCA B 3arajlbHy napaaurMy  (opmyBaHHS  (QYHKIIOH&JIBHHX  Ta
MOP(QOJIOTIYHUX TMOPYUIEHh Y TMAI€HTIB 3 BEPTUKAIBHUMH aHOMANIISIMU Ta
MiATBEPAWIIO icCHYBaHHs pisHuX TuMiB poTarliit H/I1] y I Ta B Il rpynax cnocrepexenHs

BIIMIOBIIHO.

NL/NSL (8,5°) — kyT IHKIIHAIil BEpXHbOI IIEJenH: 30UIbIIEHHA KyTa —
IocTepiajgbHa poTallis BEPXHbBOI IIEJIENH BIJIHOCHO JO IUIONIMHU IIEPEIHBOI Oasu
yepena; 3MEHIICHHSI KyTa — aHTepiajibHa pOTallisi BEPXHbOI IIesenu. Y mamieHTiB [
KOHTPOJILHOT TPyMU TpPH TPOBEJICHHI BUMIPIOBaHb OyJIO 3’SCOBAHO MEpEBa)KaHHS
antepianibHoi portamii B/IL[ (6,7°-8,0°), cepen mamientiB Il Tpynum mnepeBara

noctepianbHoi potauii B/ 3a paxyHok 301/blIeHHs 3Ha4eHb KyTa (9,0°-9,8°).

ML/NSL (33°) — kyT IHKJIHAIii HMKHBOI wIedenu: 30UIbIICHHS KyTa  —
nocTepianbHa POTAIlisl HIKHBOI IIEJIeNH, TEHACHLIS JO BEPTUKAIBHOIO THUILY POCTY;
3MEHIIIEHHS KyTa — aHTepialibHa POTallis, TSHACHIIis 10 TOPU30HTAIBHOTO THITY POCTY
HIDKHBOI Tesiend. BuMiproBaHHSIMU MIATBEpPKEHO, IO B malieHTiB | rpymwu

CIIOCTEPITra€eThCsl 30UIbIIEHHS 3HAaYeHb KyTa 35,7+2,2°— nocrtepianbHa poramis H/IL]
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(BepTuKaNpbHUN THUN pocTy); y mnamieHTiB Il 3MeHmenHs 3Hadenp 27,5+2,0°—

anTepianbHa poTaiiis H/I ( ropu3oHTaIBHUN THIT POCTY).

Ar-Go-Me (128°) — KyT HIWKHBOI IIEJeNu: 30UIbIICHHS 3HA4YeHb KyTa —
BEPTUKAJIILHUNA HAMPSIMOK POCTY HWKHBOI IEJICTH; 3MCHIEHHS — TOPU30HTAIBHHMA
HaANpsIMOK pocTy. BumiproBaHHs 1IbOro KyTa MIATBEPAWIINA cepel NamieHTiB | rpynu
CIIOCTEepEKEHHS 30UIbIIIeHHs 3HadeHb mapameTpa 130,5+2,0°, mo Ha04YHO JOBOIUTH
BEPTUKAIIbHY TEHACHINI0 pocTty. HaBmaku, mokasHuku cepen marieHTiB Il rpymm
crioctepexkenHs 126,5+1,0° 3acBiiuyloTh TOPU3OHTAIBHY TEHJCHIIIIO POCTYy Ta

aHTepianbHui T portamii H/IL.

S-N-Gn (Y-axis) (59°-66°) — kyt oci Y: 30UIbIICHHS KyTa — BEpPTHKAIbHHMA
HAIpsIMOK pOCTY, JoJuxouedanbHuil TUN 00JMYYs; 3MEHIIEHHS 3HAYeHb KyTa —
TOPU3OHTAJIBHUN THUN poOCTy, OpaxineganbHuil THO o00aMuuss. BumiproBaHHs,
MPOBE/ICHI B TpyHax CIOCTEPEKEHHs, JTOBOJAATh, 110 NalleHTH | rpynu maroth
MoKa3HUKU 67+2,0°, 110 BIJANOBIJAE€ BEPTUKAIBHOMY THIIOBI POCTYy Ta
noJixonedaibHOMY THUIIOBI oOnmuusi; ceped nauieHTiB Il rpymm cmnocrepiraerbces
3HIDKEHHSI 3HaueHb KyTa 55+2,0°, 110 BIAMOBIIa€ TOPU30HTAIILHOMY THUIIOBI POCTY Ta

Opaxitedarnii.
3. HonatkoBi mapamerpu 3 aHanizy Kim:

ODI (Overbite Depth Indicator) (AB to MP+FH to PP) (74,5°) — ue cymaphe
3HAUYEHHS KIUJIbKOX BaXJMBUX MHapameTpiB: KyT MK A-B line Ta HWXHIM Kpaem
MaHIUOYJISIPHOT TUIOUIMHH, 3 OJTHOTO OOKY, Ta 3 JJ0/laBaHHSAM (BiJIHIMAHHSIM) 3HAUY€Hb
kyta Mix F-H line ta mionunoro PP. Kyt mmommnau PP: sxio no3uiis minomuau PP
€ Bi3yaJbHO BHUIIOIO 3a mo3uilito F-H, To KkyT Mae HeraTuBHE 3HAYEHHS 1, SIK HACI/IOK,
J1arHOCTY€EMO TEHICHIIIO A0 BIAKPUTTS MPUKYCY; AKILO HApsiMOK utoniuau PP no F-
H € nonusy, To npobGiema npukycy MoB’si3aHa 3 MOTJIMOJICHHSIM MPUKYCY, 1 KyT Mae
no3uTuBHE 3HaueHHsA. Akmo 3HaueHHs ODI menme, HiX 65° — MiarHOCTYEMO
TEHJIEHIIIO 10 BIIKPUTTS NpUKYCY; ko 3HaueHHs ODI Oinbie, Hix 77,7° — HasiBHA

TEHJIEHIlIA J0 mnormOiaeHHsT mnpukycy. I[IpoBeaeHi Bumipu IMX TapaMmeTpiB
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NEPEKOHJIMBO JIOBEJM, IO Yy BHUIAJAKaX IepaToMETPUYHOI JIarHOCTUKHU Cepell
Mal€HTIB TEPIIoi IPyNH el MOKa3HUK KOJUBAETHCA B Mekax MDK 65,5+2,0°, mio
ABIIsI€ COO0I0 CTATy TEHACHLIIO 0 BIAKPUTTS MPUKYCY 1 TIMEPAUBEPIEHTHOTO THUITY
pocty. Cepen NMpoOBEICHUX BUMIPIOBAHb y MAIlI€HTIB JAPYroi TPYNU CIIOCTEPEKEHHS
el TOKa3HWK 3HAXOJWBCS B Mexax 74,5+2,5°, mo B IJIOMy MiATBEPIKYBajo
3arajibHy T€H/ICHIIIO 10 TOPU30HTAIBHOTO POCTY 1 HOTIUO-JIeHHs IPUKYCY. i Hamol
po0OOTH Ay’K€ BAXKIMBUM € TOW (PaKT, IO AKIIO MAlieHT Mae HU3bK1 3HaueHHs ODI
(menmri, HiX 65,8°), TO 1He € mMposiBOM HaWOUIbmIOl TeHAeHLil 10 (opMyBaHHS
CKYMYEHOCT1 HWKHBOI ILIEJNENU 3 BEPTU-KAIBHOIO TEHICHIIIEI0 POCTY 3 HACTYIHUM

PELUIUBOM CKYITYEHOCTI 3yOiB.

APDI (Anterio-posterior Dysplasia Indicator) (Facial Angle N-Pg-FH+- AB plane
angle AB to N-Pg+-PP anle).

XapakTepuCTUKH KyTa TaKi:
*[TO3HIIisSI HUXKHBOI Iieienu onucyeTrbes kyrom N-Pg-FH (Facial Angle);

*xkyT iomuHu AB 1o N-Pg 31 3Hakom +, skmo Touka A Mae mocTepialibHy
JIOKaTI3allil0 Ta, BIAMOBIAHO, 31 3HAKOM «—», SIKII0O TOYKa A Mae aHTepialbHy

JIOKaJTI3aIIilo I10 BIJTHOIIEHHIO 10 TOYKHU B;

*kyT miomHu PP 1o FH 31 3HakoM «+», AKI10 HAMpsIMOK BHU3, KYT T10-1uHU PP

1o FH 31 3HaKoM «—» ,SKII0 HAMIPSMOK TIJIONIMHU T1THEOTHHS BBEPX.

Cepenni 3HaueHHs KyTa 81,47° — xapakrepusye ckeneTHui kiac 1; OimpI 3a 85°

— TEHAEHIS 10 CKEJIETHOTO KJIacy 3; MeHII 3a 77° — TEeHIEHIIA 10 CKEJIETHOTO KJ1ac
5

2.3 MPOTHOCTUYHOI TOYKH 30pYy ISl (pOpMyBaHHSI CTAOUILHOTO €(EKTy Micis
3aBEPIICHHS OPTOJOHTUYHOTO JIKYBAaHHSA € BAXJIMBUM TOH (DaKT, IO SKIIO TICIIS
JKyBaHHSI MAII€HTIB 3 Kj1acoM 2 1 moyatkoBuM APDI 70° micist 3aBepiiieHHs] aKTHBHOT
(ha3u JIIKyBaHHS MMOKA3HUK 3MIHIOETHCS 70 80° — 1€ 1 € MPOTHOCTUYHUM MTOKa3HUKOM

CTaOLIIbHOCTI JIIKYBAaHHS, Y IPOTUIICKHOMY BUIIAAKY, IPY HEBIAMOBITHOCTI MapaMeTpa

101



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

APDI 6mm3bko 80° 3anmuinaeTbcsi CTAOLIBHOKO 3arpo3juBa TEHACHIIS PELHUAUBY
MaToJIOT1i KJacy 2 Ta, BIANOBIAHO, cKymueHocTi 3y0iB. Cyma ODI+APDI BuzHauaeTbcs
sk komOiHoBanuil Qaxtop (CF). Knacudikamis maTosoriii 3y0o1ienenoBoi CucTeMu
TakoXX Oyje BIOYBaTUCH y 3aJICKHOCTI BiJl MOKA3HUKIB 1 KOMOIHOBaHOTO (paKTOPy B
tomy umcni. CepenHi KJIiHIYHI 3HAYEHHS JIarHOCTUKUA CKEJIETHOro Kiacy | Taki:
74,5°/81,4°/155,9° (ODI+APDI+CF). Sxmo 3nauenus CF Oimpme 3a 155°, me
BUTJISIZIA€ SIK BUCOKHM KOMOIHOBaHMM (haKTOp 1 MOXE CBIITYUTH MPO HUZBKUM KYT Ta
TOPU30HTAJIBLHUN HAMPSMOK TUITY POCTY; T4, HaBMakwH, Ko 3HaueHHs CF meHme 3a
150°, To ikcyeThCS HASBHICTH HU3bKOTO KOMOIHOBAHOTO (PakTopa Ta CBIIYUTH PO
BUCOKHIM KyT Ta BEPTUKAJIBHUNU THUII POCTY. YCi pOTalliiiHi 3MIHU BiJOyBarOThCS B
MIEBHUM NIEP10/1 )KUTTSI Ta MAIOTh MPSIMUHN 3B’ SI30K 3 IPOJIOBKEHHAM CKEJIETHOTO POCTY
MAaIEHTIB BIAMOBIAHO /10 3HAY€Hb aHTEPIAJIBHOTO Ta MOCTEPIabHOIO KOMIIOHEHTIB
pocTy oOnuy4us. Y BUMNAAKY, SIKIIO MEPEIHE Ta 3agHE OOJUYYST OOYMOBIIOIOTH
CUHXPOHHI POCTOBI TEHJEHIIIi, TO POTAIITHUI KOMIIOHET BIICYTHIM. Y TOil ke 4ac,
KOJIU ICHYIOTH MEpPEeIyMOBH JO HEBIAMOBIAHOCTI Mk BEPTUKAIBHUM POCTOM Y
processus condylaris Ta ramus mandible 10 CTpyKTypu anbBEOJSIPHOrO MapOCTKa
HUKHBOT eI, TOJI MOKEMO CIIOCTEpIraTd HasBHICTh POTAIIHHOTO KOMITIOHEHTA.
3aramoM yci poTamiiHl TEHAEHUIi MalTh O€3yMOBHUI BIUIMB Ha HaINpsIMOK
npopidyBaHHs 3y0iB. 30UIbIIEHHS 33JHBOTO JIMIEBOTO POCTY Ma€ THUIIOBE
BIIOOpaKEHHS y BHUIIQJIKaX MEpPeAHbOI MaHAMOYISIPHOI poTallii, MPU3BOAIYU O
FIMOAUBEPTEHTHOTO  (KOPOTKOIO) JIMIIEBOIO THUIY 3 JOMIHYBaHHSIM  OUIbII
BUPAXEHHOTO TMPOpI3yBaHs MOJSAPIB, HDK pi3iiB. Ta, HaBMaku, HEAOCTATHIN
MOCTEpIAJIbHAN  JIMIIEBUM  PICT JEMOHCTPYETHCA Yy BHUIAJKAX IOCTEPiabHOI
MaHAUOYJISIPHOT pOTaIlii, MPU3BOISAYH JI0 TIEPAUBEPTreHTHOTO JUIEBOTO TUITY 3 OLIbIII

BUPAXEHUM MPOPI3yBaHHSIM Pi3IliB, HIK 3y01B JIATEPAIbHOI NUITHKU HUKHBOT IIEJICTIH.

[leBHi ocoOmmBOCTI OyAOBH aJIbBEOJSIPHOTO TAPOCTKAa Yy TMAIEHTIB 3
BEPTUKAJLHUM POCTOM, Takl SIK 30UIbLIEHHS BHUCOTH aJbBEOJIM 31 3MEHIIECHHSIM
IIUPUHA TIAPOCTKA, CIPHUSIOTh KIIHIYHUM MPOsIBaM EKCTPY3ii 3yOiB aHTepiaabHOI

TJISTHKY HIDKHBOI IIEJIeNH K KOMIICHcaIlli OKIIO31MHUX 3MIH Ta MarOTh XapaKTepHi
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BIJIMIHHOCTI B OYyJIOBI, III0 MNPOSIBISETHCA 301IBIIEHHAM albBEOISIPHOI BUCOTHU Ta
3HUKEHHSM IMPUHU aTbBEOJIU Ta NIIJILHOCTI KICTKOBOI TKAaHUHHU, 1110 0€3yMOBHO Oy1e
MaTd BIUIMB Ha TPUBAIICTh MaillOyTHBOI peTeHLIWHOT  (a3u OPTOJOHTUYHOTO

JKyBaHHS.
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3.2 llesiki OiomexaHiUHi acrieKTH BTOPMHHUX 3y0o1iesienHux aedopmairii

OanuM 13 CHUMOTOMIB 4YacTKOBOi BTpaTH 3yOiB € gedopmariisi 3yOHHX
PAIB, SIKa YaCTO CYNPOBOJIKYETHCS CKIIAJIHUM MOPYIICHHSAM OKIIIO3ii. B KiiHIUHIN
MPAKTHUIIl YacCTO JOBOJIUTHCS MAaTH CIPABY 3 TAKUM SIBUIIEM, SIK 3MiHA IOJOKEHHS
OJIHOTO a00 JEeKIIbKOX 3y0lB BHACTIIOK OYyAb-SKHX MOPYIIEHb IIJIICHOCTI 3yOHOTO
pany [173]. [Topsia 3 ium 1oAi0H1 IepeMileHHs 3y01B CTBOPIOIOTH CEPHO3HI TPYAHOIIII

JUI B1THOBJICHHS *KYBaJIbHOT PYHKIII] MPU MPOTE3yBaHHI.

He3paxkaroum Ha Te, 10 pO3IISAHYTUH MPOLEC OYEBUIHO INOB’S3aHUU 3
OloMexaHIKOI0 3YyOOIIENeTHOro anapary, Oarato mociigHukiB [174] HamararoTbcs
MOSICHATH HOT0 3a JIOTIOMOT'OI0 TEPMIHIB CHII 1 MOMEHTIB [175].

Jlo uporo 4yacy Hemae YITKHX OlOMEXaHIYHUX OOIpYHTYBaHb BUHUKHEHHS
BTOpUHHUX Jedopmaliiii. B Toil 4ac, sSK BCTAaHOBUBIIM YITKY (YHKIIOHATIBHY
3QJIEAKHICTh MK JaHUMH (DAKTOPAMHU, 13 TOCTATHIM CTYIIEHEM JOCTOBIPHOCTI MOXKIIMBO
MPOTHO3YBAaTH TEPMIHM BUHUKHEHHS BTOPUHHOI Jedopmariii, MBHUIKICTh ii
(dbopMyBaHHS, a TAKOK MOXKJIMB1 YCKIJIaJTHEHHS.

[To mipi po3HIMpPEHHS MEIUYHUX JTOCTIHKEHb JaHOTO CUMIITOMY, BUHUKIIO CaMe
MIOHSITTSL «8MOPUHHOI Oehopmayii», IKe YHIBEpPCAIbHO BigoOpa)ae NaHe sBHINIE. 3
TOYKM 30py MEXAHIKW, HOHSATTS «degopmayii» Hece 30BCIM IHIIMKA 3MmicT. [lpu
3rajgyBaHHl BTOPUHHOI Aedopmaiiii 3yOHUX psniB abo mpocto nedopmariii 3yda,
CIIIyIOUM TEXHIYHOMY CIIOBHUKY, Mmia nedopmariiero Tpeba po3ymité Hopmo-
3MIHEHHSI CaMoro 3y0a, K€ B JAHOMY BHUIIQJKy BUKJIMKAHE MOPYIICHHSM LIIICHOCTI
3yoHoro psmay. Ilpm 1mpomMy BHHHKAE OYeBHJHA aOCYpIHICTb, OCKUIBKHM KIHIYHI
CIIOCTEPEXKEHHS SICHO CBIAYaTh MpPO Te, U0 cam 3y0 Oe3nocepeAHbO uepe3 NaHui
CHMIITOM HE 3a3Ha€ MOMITHHX 3MiH 110710 ¢popmu [176]. BuHATOK CTaHOBIATH MOOIYHI
npoiiecu (HarpuKiai, CTUPAHHS), 1110 3aIMyCKAIOTHCS B PE3YJIbTATi 3MIIIEHHS 3yOiB.

Opnak, y BHWIIAAKy ONHCY JAaHOTO SBHUINA 3 TOYKH 30py MEXaHIKH,
JIOIUTbHINIE BUKOPWUCTOBYBATH TIOHSTTS  «IMEPEMIMIECHHS», «3MIMICHHSI»  abo
«pyx» 3y0iB. Ilpuuomy, mepmuii TEepMIH -  «IEPEMINIECHHS», TOYHIIIE

B1I0Opakae KIHEMAaTHKy MpPOLECY, OCKUIbKM Ha JIaHOMY €Tami MOBa WIe JHIle
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IpO TEOMETPUYHHI OMUC 1 HE BPAXOBYIOTHCS Yac 1 MPUUUHH PyXy 3yOiB MO
BIJIHOIIIEHHIO 710 3yOHOTO psiny [177].

lopuzontanbHa  gedopmarllisi  MOYMHAETHCS Ta  PO3BUBAETHCS 1 34
BIJICYTHOCTI TIOYAaTKOBOI'O 1 TMOJAJBIION0 KOHTAaKTy MDK JBOMa 30epeKeHUMU
cycimHiMu 3ybOamu. Ha ngymky aBTOpiB, came po3rmim 3y0a B CyKymHOCTI 3
OTOYYIOYMMH TKaHWHAMHU 1 M’si3aMH HEOOXIHWU ISl BIAMOBINI HAa 3ayBa)KCHHS Ta
00’ €KTUBHOI'O OIUCY 1 MPOTHO3YBaHHS BTOPUHHOI e opmarrii.

Bei mi 3ycumiuis  pa3oM  YTBOPIOIOTH BPIBHOB@XEHY (B CEpeAHbOMY 3a
gacoMm) cuctemy cui [178]. ['eomerpis, MexaHiuHl BJIACTUBOCTI Ta 1HII MapamMeTpH
3yOoOIlleNIenHOT0  anapaTy BIAMNOBIIAIOTh TOMEOCTAaTUYHOMY CTaHy. BiH Mae
3MaTHICTh 30epiratucsi AOCUTh TpPUBAJIUW dYac, SKIIO HE BHUHUKAE OyIb-SIKUX
HEeTnepeOOPHUX PEryJsiMHUX MEXaH13MIB BIIXUJICHbD.

Bupnanenns Oynp-akoro 3y0a (mopymieHHS IUIICHOCTI  3yOHOTO  psiay)
NPU3BOAUTL JIO TOTO, IO BCSIKE 13 3yCWb, TMEpeIuYeHUX BHIE, abo
3MIHIOETbCA, a00 3HUKAE 30BCIM. TOMY, KOJIM MOPYIIYETHCS TOMEOCTATUYHUM CTaH, B
eleMeHTax 3yOOIEeNeTHOT0 amapary BWHHUKAIOTh HOBI  HAMpYKCHHS, IO
BIJIPI3HSIOTHCS BiJl THX, SIKI BUHUKAIOTh MPU PIBHOBA3l B HOPMI. 3MiHA Hampy>KeHb
(pazom 3 MexaHiYHMMHU JedopmanisiMH) 3alycKae MeEXaHi3Mu NepeOyAoBH 1
aJanTaliifHOro 3pOCTaHHS, SIKl, Y CBOI Yepry, 3MIHIOIOTh (GOpPMY 1 CTaH JIYHKH
Ta camoro 3yb6a. Crigyroud BIJOMOMY B MEXaHilll CYIUIBHUX CEpPEIOBUII
npuHiuny Cen-Benana, MOXXHAa CTBEPIKYBAaTH, IO Takl 3MIHM OyIyTh OLIbII
SACKpPaBO BHUpPaXEHI B HAWOMMKYMX JUISTHKAX TOPYIICHHS 3YOHOTO psaxy, Mo
BUHUKIIO. Ilo Mipi BimjmajgeHHsS BiJl MICId MOPYHIEHHS TOMEOCTAaTHYHOTO CTaHy
e(eKT TOBUHEH 3HWKYBAaTHCS, CTaBaTH MeEHII MOMITHUM. KiniHIYHUN 10CBiA
MOKa3ye, 10 Ha BIJICTaHI JBOX-TPbOX 3yO0iB BiJl BaKaHCIi, 10 BUHUKJIA, BUPAKEHICTh
edeKTy BTOpUHHOI iehopmaltii 3HAaUHO 3HUKYETHCS.

IcToTHO BIJIMIHHOIO 0COOJIUBICTIO MEXaHI3MYy, 3aIPONIOHOBAHOTO
aBTOpaMH, € JIOCHI/DKCHHS BChOTO KOMIUIEKCY MEXaHIYHUX HaIMpy>KeHb 1
nedopmailiii, 10 BMHUKAIOTh B TBEPAMX TKAHWHAX, AKI OTOUYIOTH 3y0. ABTOpH

BBAXXarOTh, 110 CIIPaBXHBOIO IIPUYUHOIO BTOPUHHOI1 MEeXaHIYHO1
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nedopmarii Tpeba BBaXKATM HE CTUIBKM CHJIM, IO JIIOTh Ha 3y0, CKUIbKH
HANpY>KEHHs, 1[0 BUHUKAIOTh HABKOJO HBOTO B JUISHII aJbBEOJSPHOIO
BIJIPOCTKA.

[Tpu CTHUCKaHHI esen BUHHUKAIOTh IMITYJIbCH, K1
HAJXOAATH JIO albBEOJIAPHOTO BIAPOCTKA uepe3 3yOHu, M0 3HAXOASATHCS MOpyd
13 CyMDKHUM 3yOOM, SIKHW BTpaTuB aHTaroHicta. Cuiu, 10 BUHUKAIOThH MiJl Yac
3MHUKaHHA 3y0iB, BHUKJIMKAIOTh CTUCHEHHS CHCTEMH KICTKOBUX Oallok Ta
BIJIMOBIAHE TEpPEMIIICHHS] MUKTKAHMHHOI pIAUHU Y JAUISHKY —ajJbBEOJIIPHOTO
BIIPOCTKA 13 3yOOM, SKUW BTpaTUB aHTaroHicta. [[i BHyTpiIHI Hampy»KeHHsS 1
3MYIIYIOTh 3y0 3MIIyBaTUCh BEpPTHKAIBHO [179].

3rifHO 3 TINOTE300 CTIHKOCTi 3y0a, sKka 0a3yeTbcs Ha 3aKoHaX
OloMexaHIKH 13 ypaxyBaHHsIM MopQoJorii >KyBaJbHOI TIOBEpXHI 3y0a Ta
OKJIIO31MHMX  CHIBBIAHOIICHb, KyBajbHI HABAHTAXKECHHS, SAKI TMEPEIAIOTHCS
yepe3 3yOM Ha KICTKY, € MEXaHIYHMM T[OJpa3HUKOM, Yy BIJNOBIIb Ha SKUU
BHHHKAE Oioj10riuHa peakiris [175].

CriiikicTh 3y0a mMOB'sI3aHa 13 MOXJIMBOCTSMHU pEaKkUli MapoJOHTY, SKi
3alie)KaTh BiJ] 3arajlbHOTO CTaHy 370pOB'S JIIOAMHH, HOTO KOMIIEHCATOPHO-
ajanTalliHuX MOXJIMBOCTEH Ta MexaHi3MiB. MDK (QYHKIIOHAJIbHOIO CHJIOK Ta
peakiiero 3y0a 1 MapoJOHTa ICHYe€ pIBHOBara, Mpu NOPYIIEHHI SKOiI BHUHUKAE
atpodiss 1menenHoi KICTKM Ta po3xuTyBaHHsA 3y0a. Ilpu nmedexrax 3yOHHX
pPAMIB  YTPYIOHIOETBCS Ta CKOPOUYYEThbCS MEXaHI4Ha o0poOka 1TkKi, OTXKe,
MOPYIIyeThCs  OloJIoridyHA piBHOBara, TOOTO ToMmeocTa3. Y  BIANOBIAb Ha
MOPYIICHHS TOMEOCTa3y OpraHi3M  BUIMNOBiZae  OlOJIOTIYHUMH  pPEaKIlisSIMH,
3aMICTh BTPAYEHOI 010710r19YHOT piBHOBaru BUHUKAE OloMexaHIyHa
crabimizaris [180].

Ha  macraBi 1ux  pe3ydbTaTiB  MpPU  MOJECIIOBAHHI  MEXaHIYHUX
Halpy>keHb 1 naeopMaiid y KICTKOBIM TKaHWHI ajdbBEOJSIPHOTO BIIPOCTKA
BPaxOBYBaJIM, IO 3J0pPOBUM TApPOJOHT TMOMIOHO BUIbHIA PIAWHI BUPIBHIOE

HaBaHTAXXEHHSI, SKE OTPUMYy€ Bia 3yO0iB, OJHOPIIHO PO3MOAUISIOUM MOro IO
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noBepxHi ayHKu [181]. CxemaTHyHO II€ MOXKHA MPOLTIOCTPYBATH 3a JIOIOMOTOIO

MeXaHi3My, TTOKa3aHOTo Ha MaJl. 1.

Mamonok 1. ImocTpatiist 40 piIBHOMIPHOTO PO3MOLITY TUCKY Y MapOJOHTAIbHIN

piavHi, sika BUIbHO nepemimiaerses (3akoH [lackans).

[Ipu Oyzab-skOMy 3aXBOpPIOBaHHI MapoOJOHTa BIH BXE HE B  3MO3i
BUPIBHIOBAaTH HaBaHTAKEHHS Ha JyHKy. ToJl Npu 3aXBOPIOBaHHI MapOOHTA,
3 TOYKM 30py MEXaHIKH, MOKJIMBE BHHHKHEHHS BTOPUHHUX naedopmariii 1 6e3
MOPYUIEHHS LIIICHOCTI 3yOHOI0 psiy B IUISAHLI 3y0a, 1o nepemimyerbed. [Ipuunnoro
IOTO  CTaHEe  MOPYLIEHHS  T'OMEOCTaTUYHOIO  HANpPYXKEHOro  CTaHy B
CWJIy 3MIHM 3yCHJIb 3 OOKYy MapoJOHTa. IrHOpyBaHHS MapoAOHTa 1 HOro (QpyHKIIi
npu3BeJie 10 BUHUKHEHHS MIKOBUX HANpYyKEeHb B TBEPAMX TKAHWHAX, SIKI OTOYYIOTh
3y0, 110 O0yJ10 J0Ope MPOAEMOHCTPOBAHO PO3PaXyHKAMHU Ta €KCIIEPUMEHTOM B pOOOTI
[182].

binbm cknmagHa marosyoris TPH  TOPU3OHTAIBHUX 3MINICHHSAX MOTpeOye
BpaxoOBYBaTH CTYIMiIHb Haxwiy 3y0a 1O BIJHOLIEHHIO JIO0 aJbBEOJISIPHOTIO
BipocTKka. llepm, HDK po3rasgaTd  OIOMEXaHIKYy TOPU3OHTAIBHUX —3MIIIEHb
3y0iB, Tpeba 3yNMMHHUTHCS Ha TEPMIHOJOri, sfka Oyae 3ycTpiuatuca. A came:
IHKAIHAYis TA AH2YTAYIA.

Omxe, Ha Oomi Haxwiy 3y0a B TMapoJOHTI BHUHUKAIOTh HAIpPYKEHHS
CTHCKaHHS, @ Ha CTOPOHI [II040i CHUJIM — HaIlpy>XEHHS PO3TATHEeHHA. Ko
BUHMKAIOUl CHJIOBI HAIPY>KEHHS, TNEPEBUIIYIOTh MEXaHIYHUW OMip TKaHWUH
ABBEOJIIPHOT KICTKH, HACTA€E ii MOMIKOKEHHS 1 3y0 cTae pyxomuM. [Ipu 3MiHI KyTa
1HKJIIHALi 3y0a 710 15 rpayciB 30UIbIIY€ThCS HAMPY>KEHHS B TBEP/IMX TKAHWHAX 3y0a
1 TIapOJIOHTI B AUISHIII HaXWJy, B KICTKOBIM TKaHWHI HAMpy>KEHHS 3pOCTae 3 000X

cTopiH (Man. 2 - a, 0).
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Masmtonok 2. JlepopmMoBaHuii 1 HaNpyKEHUN CTaH MpU HaxuJIi 3yda 10 15°:

a, B— MOJieli; O, T - MapoJIoHTa Ta KicTkoBO1 TKaHuHH [183].

[Ipn BiaxuneHHi KyTta aHryjamii 3yoiB no 15 rpamyciB (puc. 2 — B,I)
MaKCUMAJIbHE HANpY>KCHHS IICJISI HABAHTAXKEHHS y  amliKajdbHIA  YacTUHI
KOpeHsT 3y0a pO3MOAUBIIOCS Ha KICTKOBY TKaHUHY HIDKYE  MIK3yOHOI
MEPErOpPOJIKK BEPXIBOK KOpEHIB 3y0a Oulblie HUK y 2 pa3d y MOPIBHSHHI 3
HOpPMOIO, HAIpY>KEHHS BUHHUKAJIO SK 13 MEIIaIbHOrO, TaK 1 3 JUCTalIbHOIO OOKY
KOpEHS.

MakcumanbHe HampyXeHHs B MAPOJAOHTI MpPU  MEIIalbHOMY  Haxuii
3y0a BHMHHMKAJIO Ha MEMIalbHIM TOBEPXHI MEMIAJIbHOTO KOpeHs Ta Oing #oro
BEpXIBKM. Sk TmpaBuiio, MpuU ULOMY XBOpPl CKapr HE BHCYBalOTh, aje Ha
OpTOIIAHTOMOIpamMax B JUISHIN IIMX CETMEHTIB BiAMIYalOTh 3MIHM B TKaHHHaX
napojgoHTa 3yOiB, 10 O0OMEXylTh nedekT (arpodis KICTKOBOI TKAHHHH,
MATOJIOT14HI 3y00sICEHH] KMILIEH1), 10 MIATBEPAKYIOTh KIIHIYHI JOCHIKeHHS [ 184].

[Ipu 3minl kyra iHKmTHAMD 3y0a g0 25 TpaayciB  BiJI3HAYAETHCA
30UTbLIEHHSI HANpyXeHHS B TBEpAUX TKAaHMHAX 3y0a 1 B MapoOJOHTI 3 TOrO
OOKy, KyAM CTaBCsl Haxuj, HAINpY>KEHHS KICTKOBOI TKaHUHU 3pociu 3 000X
CTOpiH, OJHAK 3BepTaec Ha cebe yBary BIJCYTHICTb HOro B KICTKOBIM TKaHMHI
mieJieny BiJ BEpXiBKM 3y0a 10 MOro MIMHKOBOI TPETUHU 3 TOro OOKy, Kyau

cTaBcs Haxwui (Man. 3 - a, 0).
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Maimonok 3. JlepopmoBaHuii 1 HaNPyKEHUN CTaH MPU HaXUJI1 3y0da 10 25°:

a, B — MoJieni; 0, T - mapoIoHTa Ta KicTKOBOT TkaHuHH [183].

[Tpu MeniansHOMY HaxuJiIi 3y0a 1 BIIXWICHHI KyTa aHTYJIs1ii 3y0iB 110 25 rpaaycis
(man. 3 - B, I) MakCUMaJbHE HAINpPY>KEHHS MICJIsI HAaBaHTAXXEHHS YTBOPIOBAJIOCS B
MeJ1aJIbHOMY KOpEH1, PO3MOBCIO/UKYIOUHCh HAa KICTKOBY TKAHMHY HUYKYE BEPXIBKU
JUCTAJILHOTO KOPEHS 1 MPAKTUYHO BIACYTHE B amliKalbHIA YacTHHI Ta 3 JAUCTAIbHOT
MOBEPXHI JAUCTAIBHOTO KOpeHs. MakcuManbHE HAmpy>KeHHS B TapOAOHTI TpH
MeJlaJbHOMY Haxujl 3y0a BHHUKAJIO Ha MOBEPXHI MEMIAJIbHOTO KOpEHs, B HMOro
MPUITUHAKOBIN YaCTHHI Ta B JTUISTHII BEPX1BKHU.

Ha opronanromorpamax pe3opOuis KICTKOBOI TKaHMHU Oyjia 0COOJIMBO
BUpaOXECHA ToOMM3y Mmmiiku 3yb6a 3 0Ooky Jnedexry 3yOHOro psiay, 1o
Y3rOJUKYETBCS 3 JaHUMH  aHaJli3y  HampyXeHo-IeOpMOBAHOTO  CTaHy.
I[lpu 3mini  kyra iHKImHaAmG 3y6a 1o 35  rTpamgyciB  cmocrepirainacs
3BOpOTHA KapTWHA: 3HWKCHHS HaNpYy>KeHHs B TBEpAUX TKaHWHAX 3y0a 1 B
NapoJIoHTI 3 Toro OOKy (muB. Man. 4 - a, 0), KyAM CTaBCS Haxui, BIACYTHICTb
HaIpPY>KEHHS KICTKOBOi TKAaHWHU IIEJICTIH BijJ BEPXIBKU 3y0a M0 HOro MpUITUHKOBOI
TPETHUHU 1 301IBIIIEHHS MOT0 B aliKalbHIA YaCTUHU KOPEHs 3y0a.

Ha opromanromorpamax  HaWOUIbII  BUpakeHa  pe3opOliss  KICTKOBOI
TKaHUHU criocTepiramacs Oung mmiiku 3y6a 3 OOKy jgedekty 3yOHOro psiay.
HaiiGinpmi  BupakeHi 3MiHM BinOyBamucs npu  Haxwi 3y6a Outeme 40
rpagyciB. MakcuMmanbHe — HampyXeHHA TpH  Me3laJbHOMY  Haxuil  3y0a

BUHHKAJIO B TKAHWHAX KOPOHKHU 3y0a 1 Me31aJIbHOMY KOPEHI.
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Masonok 4. JlepopmoBaHuii 1 HaNPyKEHUN CTaH MpU HaxXuJI1 3yda 10 35°:

a, B— MoJieni; 0, T - mapoIoHTa Ta KicTKoBO1 TKanwHH [183].

[IpakTuuHO OyJ0 BIJACYTHE HAMNpPYXEHHS B JAUCTAIBHOMY KOpeH1 3y0a Bij

BEpXI1BKHU 110 Oidypkaiii (main. 5).

h |

-

a 6 B
Marmonok 5. HanpysxeHo-nepopmoBanuii ctan npu Haxuii 3yoa a0 40°:

a - B TBepAMX TKaHWHAX; O - B KICTKOBIM TKaHWHI; B - B mapomoHTti [183].

TakuM YMHOM, KOMIT'IOTEPHE MOJIEIIOBAHHS TI0Ka3ajlo HEPIBHOMIPHUMN
pO3MOJT  HABaHTAXEHb SK TP  BEPTUKAIbHMX, TaK 1 TOPU30HTAIBHUX
nedopMaliisix B MapoOJOHTI, KICTKOBIM TKAaHWHM 1 ajbBEOJIAPHIM KICTIN, IO,
HMOBIPHO, CTaJI0 B KIIHINI MPUYMHOIO MATOJOTIYHOI pe3opOuli KICTKOBOI
TKAHWHA Ta TBEPAUX TKaHUH 3y0a MpH 3y00aabBEONIIPHOMY TIOAOBXKEHHI, a
TaKO MPH 3MiHI KYTiB aHTYJISLIT Ta 1HKIIHALI].

Hedopmariiss 3yOHOro psay 1 3MmiHa Haxwiy 3y0iB Yy TAaIl€HTIB 3
BKJIIOYEHUMHU JepekTtaMu 3yOHMX pAliB, BUKJIMKAIM 3MIHM B TKaHUHaX
MapofOHTa Ta KICTKOBOi TKAaHWHU, BHPAXXKEHICTh SIKUX BHU3HAYalacs CTyINECHEM
aepopmarlii, yacoM Ticas BHJAJIEHHA 3yO0iB, BEJIMYMHOIO Haxwiy 3yo0a.

Tpeba 3a3HauWTH TaKOX, 1[I0 HaBEJEHI BHUIIE BHUCHOBKM, aHali3 Ta
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nporo3uiii  OyAayTh  COpaBEMJIMBUMHM  JIMIIE Ui  BUNAAKY  BpaxyBaHHS
CTaTUYHUX HaBaHTAXEHb Ha 3y0, abo Ha ycr 3yOHy ayry B nuiomy. Ilpote, mis
TUHAMIYHUX HABaHTAXKEHb HE 3aBXKIM MOKE OYTH ONMHMCAaHA aHATITHYHO B CHJTY ITiJIO1
HU3KU YMHHHKIB, HE BC1 13 IKUX JOCKOHAJIO BUBYEHO.

Takum 4YHHOM, pO3paxyHKH HaIpyXeHHS Ta jAedopmariiii B KiCTKOBIi
TKaHWHI HaBKOJO 3y0a, IO BTpaTHUB aHTaroHicra abo MOpyY pO3TaIIOBaHOTO,
NoKaszajlid, 110 TPUYUHOIO  BTOPUHHOrO  JepopMyBaHHS €  MOPYIIEHHSA
TOMEOCTaTUYHOTO  PO3MOAUTY Ta  PIBHA  HAOpyXeHb B  aJIbBEOJSIPHOMY
BiIpoCTKY [185].

Ane mnpu 1poMy  30€epiraloThCs  JKyBallbHI Ta M SI30B1  3yCHJUIA.
BpaxoByroun 3aieXHICTh MIXK UMW BUXIJHMUMH JIaHUMH Ta Ha 1iX OCHOBI
MPOTHO3YBAaHHA MOXJIMBOI MalOyTHROI KJIIHIYHOT KapTHUHM MAaToJorili, sKa
MOXe OyTH TMpeAcTaBieHa SK y BHUIJISAl 1HCTPYKIIH, Tak 1 B  QopMi
KOMIT'FOTEPHOI IpOrpamu, JIKap Ma€ MOXIIMBICTh OUlbll AMQEpEeHIIIOBaHO
MIJIXOJAUTH 10 BHOOpPY 3HIMHOI a00 HE3HIMHOI OPTONEAWMYHOI KOHCTPYKIIi, a

TaKOK apryMEHTOBAHO JIOBOAUTH CBI1d BUOID.
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SECTION 4. DISEASES

4.1 Etiological structure of mycobacterial infections of animals in the
Dnipropetrovsk region

The problem of animal tuberculosis has existed for various reasons for hundreds
of years. Purposeful study of the biological properties of the infectious agent and the
development on this basis of means of prevention and control has positively influenced
the tension of the epizootic situation in a number of countries and continents. However,
as evidenced by literary reports, animal disease occurs with varying frequency even in
tuberculosis-free countries. The reason for this may be the significant variability of the
causative agent of tuberculosis, in particular the biological cycle of development of the
pathogen, which was reported by Weisfeiler Yu.K. (1975), Zhurila O.A. et al. (2001),
Tkachenko O.A. et al. (2010) [186, 187].

Robert Koch discovered the causative agent of tuberculosis in 1882. According
to its biological properties, the causative agent is attributed to the genus
Mycobacterium. The species M. tuberculosis, M. avium, M. bovis are of practical
importance. The M. bovis is the causative agent of the disease for both humans and
some species of mammals. At the same time, according to the modern classification,
mycobacteria are distributed: Group | — M. tuberculosis complex; Group Il — M. leprae;
Group Il — all other types of mycobacteria (atypical). The first group, based on the
identity of DNA sequences, includes: M. tuberculosis, M. bovis, M. africanum, M.
microti, M. caprae, M. canettii, M. pinnipedii. This grouping is due to the extremely
high (99.9%) similarity of chromosomal DNA and sequence identity of 16S ribosomal
DNA. This gives grounds to individual authors to classify mycobacteria not as species,
but as subspecies. The same goes for BCG.

The diagnosis of tuberculosis is complicated by atypical mycobacteria, which by
their biological nature have similarities (even at the antigenic level) with mycobacteria

of tuberculosis.
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According to the current decree (2009), the main methods for diagnosing
tuberculosis in animals are: allergic studies, clinical examination, pathological and
anatomical and bacteriological research [188]. Each of these methods has both
advantages and disadvantages.

One of the most widespread and effective methods of allergic diagnosis of
tuberculosis in animals is the intradermal tuberculin test. This method allows
specialists of veterinary medicine to timely establish a diagnosis and carry out a set of
measures aimed at combating and recovering from tuberculosis in livestock. However,
recently in the literature there have been reports on the detection of paraallergic
reactions in animals to the introduction of PPD-tuberculin for mammals, caused by
atypical mycobacteria [189-191]. In addition, studies by many scientists indicate that
the intradermal test with the introduction of PPD-tuberculin detects not all animals with
tuberculosis [192-194].

The pathological and anatomical method is widely used in post-mortem research
to study the epizootic situation of the tuberculosis economy and monitor the
effectiveness of health-improving measures in disadvantaged areas [195, 196].

However, the changed forms of mycobacteria (dissociative and L-forms) may not
cause pathological changes typical for tuberculosis, however, productive paraspecific
and very rarely necrotic changes are found in different organs, characterized by
inflammatory foci with the presence of giant Pirogov-Langhans cells, typical of
infectious granulomas [197, 198].

Bacteriological diagnostics involves bacterioscopic and cultural studies [187,
188]. The essence of the bacterioscopic diagnostic method is to identify mycobacteria
by light, phase contrast and luminescence microscopy of smears made from the
biomaterial of the animals under study. It is also used to study the morphology and
tinctorial properties of the resulting crops. The purpose of the cultural research method
Is to isolate the culture of mycobacteria on a nutrient medium and study its properties.
The initial stage of the culture method is the pre-sowing treatment of the test material.

For this, both traditional methods of processing biological material (Gona-
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Levenshtein-Sumioshi, A.P. Alikaeva, flotation, enzymatic enrichment) and new
proposed methods are used [199].

To obtain a culture of mycobacteria, special nutrient media are used: Levenshtein-
Jensen, Gelberg, Petraniani, State Enterprise Veterinary Medicine, Novaya
Mordovsky, Finn-2, Shkolnikova, Soton, Dorozhkov, and the like. Recently,
automated systems for recording the growth of mycobacteria have been widely used in
humane medicine: BACTEC, BACTEC 460 TB, BACTEC MGIT 960, BacT / Alert,
MB / BacT, MB / BacT ALERT 3D, etc., are more effective than traditional egg
nutrients [200-206].

The biological research method is used to isolate and identify mycobacteria from
biological material. For this purpose, laboratory animals are used: guinea pigs, rabbits
and chickens.

Among the additional research methods for tuberculosis are used: thin-layer and
gas-liquid chromatography, polymerase chain reaction, clinical, epizootological,
serological, histostological methods, etc. [187].

Thanks to the large-scale planned anti-tuberculosis measures, the territory of the
Dnipropetrovsk region is considered safe for tuberculosis in cattle. However, cultures
of mycobacteria are isolated from biological material from rare animals. Therefore, the
determination of the etiological structure of mycobacterial infections in animals
remains relevant.

Material and methods. The experiments were performed in the Laboratory of
Epizootology Department of the Dnipro State Agrarian and Economic University The
study was approved by the Animal Researches Committee of Dnipro State Agrarian
and Economic University, Ukraine.

In the beginning, we studied the biological properties of mycobacteria isolated
from cattle from farms in the Dnipropetrovsk region, prosperous for tuberculosis
(cultures Nel-8), unfavorable farms (cultures Ne12—-18 and M. bovis museum strains
(Vallee, BCG, fast-growing).

Determination of virulence and sensitizing properties of mycobacteria was

performed using a biological test [188]. To do this, we used outbred guinea pigs of

114



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

light color weighing 300-350 ¢. Before the experiment, the animals were
tuberculinized in order to exclude spontaneous tuberculosis.

The suspension of the studied mycobacteria (concentration of 1 mg/cm? of saline)
Infected guinea pigs at a dose of 1 cm? subcutaneously in the groin area. The animals
were observed for 90 days. If guinea pigs did not die during the observation period,
they were euthanized and examined by pathological and anatomical, bacteriological
methods. The degree of tuberculous changes in the organs of guinea pigs was
manifested according to the scheme of Trius.

Presowing processing of the biological material from the animal was carried out
by the method of A.P. Alikaieva (1950). The bits of the lungs and lymph nodes were
shredded with scissors to a size of 0.5 cm?, transferred to a mortar and poured into a
6% solution of sulphuric acid. After 10-15 minutes, the acid was poured out, and the
investigated material was washed several times with the sterile physiological solution.
After removing the residual sulphuric acid, a small amount of the saline solution was
poured into the mortar and triturated until homogeneous slurry was obtained. By means
of microbial loop the obtained slurry transferred to the nutrient medium (pH = 7.0-7.2)
using 6-10 tubes. Sown vials were placed in a thermostat at 37 °C. Tested tubes were
reviewed within three months [187].

For histological investigations the selected material (spleen and lungs) was fixed
with 10 % neutral formalin solution. Paraffin slices were made on a sledge microtome
and stained with hematoxylin-eosin [207].

As a result of research it was established that the growth of colonies in culture Ne
1 was observed from the 17th day, Ne 2, 4, 7 — from 21 to 27 days, Ne 3, 5-8 — from 37
to 45 days. Cultures Ne 12-14, 17, 18 formed colonies from the end of the first to the
beginning of the second week of cultivation, and Ne 15 and 16 on the 3-5" day. BCG
mycobacteria formed colonies on the 16th day. Subsequently, during reseeding, the
time of emergence of colonies of mycobacteria was reduced to the 12—-14" day.

Subcultures of the Vallee strain grew on nutrient medium from 7 to 14 days, and
M. bovis of the fast-growing strain from the 23" day. When sowing a suspension

prepared from pathological material of guinea pigs infected with M. bovis museum and
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epizootic strains (Vallee, and fast-growing), the formation of colonies on a nutrient

medium was observed from 23 to 28 days (Table 1).

Table 1.
Cultural properties of mycobacteria
> 5 Growth on
© (7] = . .
= 8 2 Growth on egg < medium with
s 2 5 : 2 _
S n © medium at 2 sodium
ol S é g % -
) S S < temperature,’C a salicylate,
2 (<5} = Y 8
= e 2 ° s Mmr/cm?
O oy = S =
@ g 38 S
3 g 2 =
@ - = 22 | 37| 45 | B 05 | 10
= O
1 17 S—R C.K - + - - _ _
2 26 S—R C.K — + - - + _
3 37 S—R C.K. — + - - _ _
4 21 S—R C.K. - + - - + -
5 45 S—R C.K. - + - - _ _
6 38 S—R C.K. - + - - _ _
7 27 S—R C.K. - + - - _ _
8 261 S—R C.K. - + - - — _
fast-growing 23t S—R C.K. + + + - + -
Vallee 281 S—R C.K. - + — _ _ _
BCG 162 R C.K. — + - - _ _
12 6-10 R gray + + + + + +
13 4-7 S yellow + + + + + +
14 7-10 R gray + + + + + +
15 3-5 S yellow + + - - + +
16 3-5 S yellow + + + + + +
17 6-8 R gray + + _ _ + +
18 6-8 R gray + + - + + ¥

Notes: 1 — culture isolated from pathological material of guinea pigs; 2 —when replanting mycobacteria from
a freeze-dried vaccine; “—” — colony growth is absent; “+” — growth of colonies was observed on the medium
of separate tubes; “+” — growth of colonies was observed on the medium of all tubes; c.x. — ivory.

As can be seen from table 1, mycobacteria of the BCG vaccine strain formed matte

ivory colonies with a hilly surface and jagged edges (R-shape).
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Colonies of the studied cultures Ne 1-8 and M. bovis strains, except BCG, were
convex with a smooth shiny surface, smooth ivory edges and poorly emulsified in
saline. 15-30 days after the appearance of growth, with the "aging" of the culture, there
was a transition of the S-shape of the colonies to the R-shape: around the colonies,
there was a narrow matte rim with distinct uneven edges.

Cultures Ne 13, 15, and 16 grew in the form of rounded S-shaped colonies of
yellow color of mucous consistency. Colonies of mycobacteria in culture Ne 14 were
gray in color, had a crater-shaped shape, and in culture Ne 12 — a centrally located
convex part, from which departed a wide rim with a rough surface. In the latter, small
spherical outgrowths appeared on the surface of the colony.

Cultures Ne 17 and 18 grew in the form of R-shaped colonies (uneven edges and
rough surface) gray, with a diameter of 2-3 mm. The growth of mycobacterial colonies
was observed in subcultures from the 2-3rd day. Colonies in cultures Ne 12-18 were
well emulsified in saline.

In smears from culture colonies Ne Ne 1-8, after Zill-Nielsen staining, acid-
resistant short thick rods, 0.5-1.0 um long and 0.2—0.3 um wide, without pronounced
granulation were observed. In addition, cocoid forms were found in smears from
cultures Ne 6, 7, and 16.

Mycobacterium cultures Ne 12—15 mycobacteria looked like red polymorphic rods
with mild granulation and rarely (1-2 %) cocci.

When studying the adaptability of slow-growing crops Ne 1-7 to the nutrient
medium, we performed five successive reseeding of the studied mycobacteria through
the nutrient medium with a pH of 7.0-7.2. In most subcultures, the period of colony
growth was shortened. In the second passage in cultures Ne 4 and 7 growth retardation
from 7 to 17 days was observed. At the same time, the time of emergence of culture
growth Ne 7 was reduced, and the term of colony formation was restored to the initial
one only in the fourth passage. At the same time, the growth of colonies in culture No
4 in the third passage was observed three days earlier than in the first. In six (85.7 %)
of the isolated slow-growing crops, the primary growth, starting with 3—-4 generations,

was observed for 8-10 days (Table 2).
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Table 2.
Growth of crops Ne 1-7 per passage through the nutrient medium with pH of 7.0-7.2
Passage
first second third fourth fifth
215 s s s ' average
© o | average @ > | average @ >| average | ¢ - | average |q s ber of
% 2 % number of | £ 8 | number of % 'g number of | £ & | numberof | & n(L:Jcr)Tl]or?ire(s)
O g% colonies | 25| colonies £ €| colonies =g | colonies |2 <
€ 3 perlday | & = |perldayof | E 3| periday | & = | per 1dayof |& = | Per 1day of
o 2 < 2 T = < 2 @ £
o S of growth @ o growth 2 o of growth @ ° growth @ ¢ growth
— [ = ~ =
1|17 8,25 12 1,50 10 0,28 10 1,00 12 1,33
2 | 26 0,50 22 2,00 14 0,33 10 0,43 10 0,25
3 |37 1,71 24 0,67 8 0,25 8 1,66 10 0,75
4 121 2,00 28 4,00 18 1,50 10 0,66 10 2,00
5 | 45 0,42 14 2,00 10 0,67 10 0,50 14 0,50
6 | 38 0,75 22 1,00 14 0,40 10 0,50 10 1,33
7 |27 3,28 44 0,50 36 C.p./3* 28 0,33 20 3,66

Notes. C.p. - solid growth, numerator - number of colonies, denominator - number of tubes

In the first and second passage, on average, more than one colony was found on
the first day in five (71.5 %) cultures, in the third and fourth generations — in two (28.6
%) cultures and in the fifth generation — in four (57, 2 %) crops. An increase in the
number of colonies on the seventh day of growth by a factor of two or more was noted
in two (28.6 %) cultures — the first generation, five (71.5 %) cultures — the second
generation, six (85.8 %) cultures — the third generation, seven (100 %) cultures — in the
fourth and fifth generations. The appearance of continuous growth — multiple small
colonies, which cannot be counted, in cultures Ne 2-5 and 7 (71.5 % of cultures) in
three to four generations, possibly indicates a high level of adaptive ability of
mycobacteria to the nutrient medium.

Cultures Ne 1-7 did not grow on meat-peptone agar and on a medium with sodium
salicylate at a concentration of 1.0 mg/cm.

Mycobacteria of a fast-growing strain and cultures Ne 2 and 4 formed separate

colonies on a medium with sodium salicylate at a concentration of 0.5 mg/cm.
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At room temperature and 45 °C, cultures Ne 1-8 and M. bovis of the Vallee, BCG
strains did not grow on an egg nutrient medium. At the same time, mycobacteria of
cultures Ne 12-14, 16 and M. bovis of a fast-growing strain formed colonies on a
nutrient medium with different intensities.

Cultures Ne 12-14 and 16 were grown on a nutrient medium at room temperature
and 45 °C, on meat-peptone agar, on a medium with sodium salicylate at various
concentrations. Cultures Ne 15, 17 and 18 grew well on an egg medium at room
temperature and on a medium with sodium salicylate, but only mycobacteria of culture
Ne 18 formed colonies on meat-peptone agar. Microscopy of smears from colonies
formed on a simple medium showed filamentous mycobacteria up to 40 microns and a
thickness of 0.5-1.0 microns.

Biochemical properties of cultures Ne 1-8 and M. bovis in terms of nitrate
reduction, hydrolysis of TWIN-80, and tolerance to 5 % sodium chloride were
identical. Catalase activity of isolated mycobacteria, according to the method of G.N.
Pershin and Zykova T.N. (1958), was weakly expressed (+) or completely absent (-).
The same activity, according to the method of Kubica G. et al. (1960) was negative.
Mycobacterium bovine species had a high ability to ferment hydrogen peroxide (++).
Mycobacterium BCG strain and culture Ne 3, 4 had a high level of peroxidase activity
(++ and +++).

When studying the biochemical properties, it was found that cultures Ne 12-16,
isolated from the biomaterial of cows on farms unfavorable for tuberculosis, had
different biochemical properties (Table 3).

As you can see from the table. 3, cultures Ne 13 and 16 were resistant to 5 %
sodium chloride, had a positive catalase activity, reduced nitrates, hydrolyzed TWIN-
80 and accumulated citric-ammonium iron. Cultures Ne 14 and 15 had nitroreductase
and catalase activity. However, culture Ne 14, in contrast to Ne 15, hydrolyzed TWIN-
80, and did not precipitate citric-ammonia iron, but was not tolerant to 5 % sodium

chloride.
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Table 3.
Biochemical properties of mycobacteria
properties
" 9 S S
g & 2 < £
S - prd pd g s
= ~ = - L s
2 = » % 2 = S s =
£ 5 & S < » o S 2
= c < X ] 2 = =
@) += o IS @ = 2
3] © L S < S £
> = © E
S 9 D
5] > @ S
@
1,5, 8, Vallee, - + + - - _ nr
2
1 6! 7!. _ + _ _ _ _ nr
fast-growing
3 - - ++ - - - nr
4 - - +++ - - - nr
BCG - ++ ++ + - - nr
12 — ++ ++ + + — —
13 + +++ ++ + + + +
14 + ++ + + + — —
15 + ++ + + — + +
16 + +++ + + + + +
17 — +++ + — + + —
18 - +++ + ++ + + +

Notes:

1- Research by the method of Pershin GN and Zykova TN. (1958).
Follows-up for the reaction of catalase activity:
“+++” — intense bubbling in the first minute;

“++” — moderate bubbling in the first minute;

“+” —single bubbles in the first minute;

“~ —no bubbles in the first minute.

Follows-up for the reaction of peroxidase activity:
“+++ — dark brown colonies;

“++” — brown colonies;

“+” — pale brown colonies;

“~ —the color of the colonies did not change.

2 — Research by the method of Kubica G et al. (1960);
nr— not researched.

Studies of the biochemical properties of cultures Ne 17 and 18 have established:
high catalase activity, the ability to accumulate iron, a positive hydrolysis reaction of
TWIN-80, and the absence of nitroreductase. Culture Ne 18, in contrast to Ne 17, was

tolerant to 5% sodium chloride.
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Guinea pigs infected with cultures Ne 1-8 and M. bovis of epizootic strains and

Vallee developed an ulcer after 7-10 days, and progressive exhaustion was noted.

During the experiment, the animals reacted to the introduction of PPD-tuberculin for

mammals, and autopsy revealed lesions of internal organs specific for tuberculosis

(Table 4).
Table 4
Virulence and sensitizing properties of mycobacteria
>
Allergic research*, = “s %
el ) o ho] @
: = s s, | B | 2%
= < = > c S «©
E £ s £ 2
E = -8 = o O
S g 2 0 2 g
30 60 & = 5
=
1 1,2 + nr 37-44 - +
2 3,4 + nr 38-43 - +
3 5,6 + nr 36-42 - +
4 7,8 + nr 38-42 - +
5 10, 11 + nr 37-39 - +
6 12,13 + nr 35-39 - +
7 14,15 + + _ + +
8 16, 17 + + — _ +
fast-growing 18, 19 + nr 49-57 - +
Vallee 20, 21 + nr 41-44 _ +
BCG 22,23 + + _ ¥ —
12 24,25 + + - + -
26 + + - + _
13
27 + - — + _
14 28, 29 + + — + _
15 30, 31 + + _ + _
16 32, 33 + + _ ¥ _
17 48, 49 + _ _ ¥ -
18 50, 51 + + — + _
intact animals 34, 35 - - — _ _
Notes. Result: "+" - positive, "-" - negative, nr— not researched.
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The life expectancy of infected guinea pigs Ne 1-8, 10-13, 20-21 was 35-44 days,
pigs Ne 18-19 — 49-57, respectively. Laboratory animals Ne 14-17 and 22—23 infected
with cultures Ne 7, 8 and BCG were euthanized at the end of the experiment. However,
after autopsy of gilts Ne 22-23, in contrast to Ne 14-17, no lesions of internal organs
specific for tuberculosis were observed.

Guinea pigs, which were infected with cultures Ne 12-18, reacted to the
introduction of PPD-tuberculin for mammals during the entire experiment. The state
of allergy to tuberculin was both permanent and disappeared on the 60" day.
Mycobacteria isolated from the biomaterial of animals free from tuberculosis farms did
not cause death and development of the infectious process characteristic of tuberculosis
in laboratory animals.

Among guinea pigs with specific lesions of internal organs, the highest lesion
index was in animal’s Ne 14-15 and 18-19 and was 21-25 points, and the lowest — in
pigs Ne 10 and 11, respectively 15 and 17 points (Table 5).

According to the histological investigations, it was found that in the spleen tissue
there are drainage foci and sites of caseous necrosis with granulomatous reaction
around. The granulomas had the specific character and the characteristic structure for
the tuberculous process. The caseous lymphadenitis was noted in lymph nodes.

There was a total caseous necrosis of lymphoid tissue, granulation tissue on the
inner surface of the fibrous capsule contained a large number of the epithelioid cells,
macrophages with admixture of lymphocytes, fibroblasts, multi-core cells, including
giant multinucleated cells of the Pirogov-Langhans type.

The tissue of the lungs was with reduced airiness at the expense of the expansion
of fibrous and granulation tissue with the presence of foci of caseous necrosis, which
are surrounded by a layer of epithelial cells, macrophages with admixture of
lymphocytes and plasmatic cells. Among the epithelioid cells were gigantic
multinucleated cells of the Pirogov-Langhans type. In the outer parts of cell infiltrates

there were polynuclear leukocytes and fibroblasts.
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Table 5.

The degree of damage to the organs of guinea pigs infected with mycobacteria of epizootic and museum

strains (by MV Trius)

Specific damage <o
38}
Culture Ne Animal No lymph. spleen liver lunas 2 =
nodes P 9 27T
— o
1 + ++ ++ ++ 19
1
2 + ++ ++ ++ 19
3 +++ + +++ + 18
2
4 ++ + +++ + 17
5 + +++ + ++ 18
3
6 ++ ++ + +++ 21
7 ++ ++ + +++ 21
4
8 +++ ++ ++ ++ 19
10 +++ +++ - ++ 17
5
11 +++ - - +++ 15
12 ++ ++ + ++ 17
6
13 ++ +++ + +++ 19
14 +++ ++ ++ +++ 25
7
15 +++ +++ ++ ++ 23
16 ++ +++ - +++ 16
8
17 +++ +++ + ++ 20
18 +++ ++ ++ +++ 25
fast-growing
19 ++ ++ + +4++ 21
20 ++ ++ + ++ 17
Vallee
21 +++ +++ + ++ 20
BCG,
12-18 22-33 5 - - - 0
intact animals 34, 35 — — — — 0

Notes:

1. “+” —single nodules;
2. “++” — several nodules;
3. “+++” — numerous nodules.

123



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

Intact animals during the experiment did not respond to the introduction of PPD-
tuberculin for mammals, and after euthanasia and dissection of the animals, there were
no visible pathological changes.

Culture study of material collected from guinea pigs infected with cultures Ne 1—
8, fast-growing and Vallee cultures of mycobacteria were isolated. At the same time,
the result of bacteriological examination of samples taken from gilts Ne 22—-33 was
negative. Bacteriological examination of samples taken from euthanized uninfected
gilts, a negative result was obtained.

Study of the species of mycobacteria. According to the results of the study of the
biological properties of mycobacteria, cultures Ne 1-8 were assigned to the bovine
species. When comparing the properties of crops Ne 12-16, isolated from cattle,
tuberculosis-free farms, it was established that they belong to three types of atypical
mycobacteria.

Among the atypical mycobacterium species classified [199], culture Ne 15 was
100 % similar to M. vaccae. Cultures Ne 13 and 16 corresponded to M. phlei in
biological properties. Culture Ne 12 from M. xenopi had the highest similarity index.
The only difference was in the growth rate.

Culture Ne 14 had the highest similarity index (81.8 %) with M.
nonchromogenicum, M. terrae, M. smegmatis, M. phlei, and M. flavescens. The
differences were in the ability of M. nonchromogenicum, M. terrae to grow at 45 °C
and growth rate, in M. smegmatis, M. phlei — to accumulate citric ammonium iron and
tolerance to 5 % sodium chloride, M. flavescens to grow at 45 °C and tolerance to 5 %
sodium chloride.

Among the atypical mycobacterium species that were classified, culture Ne 18 was
100 % similar to M. vaccae. Culture Ne 17 had the least amount of differences with M.
vaccae, M. thamnopheos, and M. diernhoferi (similarity index 90.9 %). The differences
were in tolerance to 5 % sodium chloride (M. vaccae), hydrolysis of TWIN-80 (M.
diernhoferi), and the ability to grow during cultivation at 37 °C (M. thamnopheos).

Investigating the biological properties of mycobacteria isolated after

bacteriological examination of material from cattle it was found that seven cultures
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belonged to M. bovis, two to M. phlei, one to M. xenopi, one to M. vaccae, and one
could not be identified. In the literature, there are also reports of a small number of
cultures that remain unidentified [208, 209].

The studied cultures of M. bovis slightly differed from each other in biological
properties, in particular, growth on a medium with sodium salicylate, at different
temperatures, peroxidase activity, and virulence. Other authors point to similar facts
[210, 211]. On the one hand, this may be due to wide polymorphism and variability of
mycobacteria [212, 213]. On the other hand, this can be explained by the different
effectiveness of a wide range of differential diagnostic tests that are used to determine
biological properties [214, 215].

Carrying out five consecutive passages of M. bovis epizootic strains (Ne 1-7)
through a dense egg nutrient medium, showed the fact of a reduction in the time of
growth and an increase in the intensity of colony formation, which may indicate a high
level of adaptive ability of mycobacteria.

Therefore, the biological properties of the studied mycobacteria are different,
even within the same species (in particular, M. bovis). Significant differences of the
above type include growth on a medium with sodium salicylate, at different
temperatures, the rate of formation of colonies (especially in subcultures), virulence,
and peroxidase activity. The atypical mycobacteria of five cultures isolated from cattle
differed from M. bovis in a large number of properties: virulence, morphology, cultural
and biochemical properties. At the same time, by almost all indicators, four cultures
were classified as atypical mycobacteria of the species M. xenopi, M. vaccae, M. phlei.
In another culture, differences were revealed among the properties, which did not allow
attributing it to one or another type of mycobacteria.

Thus, when carrying out the identification of 14 cultures of mycobacteria, their
belonging to four species was established — Mycobacterium bovis, Mycobacterium

rhlei, Mycobacterium xenopi, and Mycobacterium vacca.
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4.2 Tpancdy3siiiHoTpaHCMiCUBHI 3aXBOPIOBAHHA

['emoTpancdy3is € i1eanpHUM IIIIXOM Iepeaadi psaay iH(GEeKIiHHUX areHTiB, 110
MOXKYTh 3HAaXOAMTHUCA B KpOBI uM ii koMmrmoHeHTax [216-218]. He nuBnsuuchs Ha
3pOoCTardy  3allikKaBJIeHICTh Ta  IHTCHCUBHICTb  BHPIIICHHS npobieMu
TpaHcdy3iiHOTpaHcMicuBHEX 3axBoproBaHb (TT3) wHampukiami XX cromTTs,
peabHOrO MPOTPECy B YAOCKOHAJIEHHI CHUCTEMH EMiJIEMIOJIOTIYHOIO HArisiy Ta
npodiJaKTUKA [IUX 3aXBOPIOBaHb Ie He jgocarHyto [219]. TT3 mocigaroTh 4ijibHE
MiCIIe cepell YCKIaHEeHb TpaHCcdy31iHOT Teparlii 1 € JOCUTh O0I0Y0I0 TPOOIEMOTO JIs
CIIy>KOM KpOB1, OaHKIB KPOBI Ta BIJIUIEHB, IO 3aCTOCOBYIOThH TpaHCQy3iiHY Teparmito
aK Meroja JikyBaHHS [220]. B ocTaHH1 AecATHpIYYS 3HAYHO PO3IMIMPUIMCS HalIl
ysABIEHHA 1po cTpykrypy TT3, mo MoxyTe mnepenaBaTucs 3 KpOB'IO 4YM 11
KOMIIOHEHTaMH Ta, MOXJIMBO, HaBiTh mnpenaparamu [221]. I'pyna 30ynnukis TT3
IIMPOKO PO3MOBCIOMKEHA, Y Psi/Ii KpaiH MEBHI 3aXBOPIOBAHHS € JTOCUTH MOIIMPEHUMH,
P HO30JI0TTYHUX (POPM MAIOTh TEHJIEHIIO 10 3pocTaHHs. Ha nmpeBenukuii sxaib, He
TUTBKU JTOHOPHU Ta TAIlIEHTH, a 1 MEAUYHUM TIEPCOHAN, 37€OUIBIIOT0 HE BOJOJIIOThH
JNOCTAaTHIMU 3HaHHAMHU 1po TT3, nuUisaxu X MOMpeHHs Ta nepeaadi, o HeCe pU3UKU
iHpikyBanusa. Ciyx0amMu KpoBlI BCIX KpaiH CBITy, cepel HUX 1 YKpaiHoio,
JOKJIAal0ThCS 3HAYHI 3YCHUJUIA U 3MEHILIEHHS PU3WKY BHHUKHEHHSI TaKOTO THUITY
nocTTpany31iHUX yCKIaaHeHb [222]. BuainaeH1 perionu, mo € eHJIeMIYHUMHU 3 TOTO
Yy 1HIIOTO 1H(EKIIHHOrO areHTy (mapasuTd, OakTepii, BIpyCH, CIIPOXETH TOIIO),
PO3p00JIeH] YK PO3POOIISIOTECA METOU 1X 1IeHTU(IKAIlli, BUBYAIOTHCS OCOOIMBOCTI,
BIIPOBA/DKYIOTHCSI METOAM CKPUHIHTY, 3aXOJM 3amoO0iraHHs Tepeaadl  4u
IMyHONIPO(1JTAKTUKH.

Tpanuuiiino nabopaTopHi CIoy>KOM KpOBI Malld CIpaBy MEPEBAXKHO 3
CEPOJIOTIYHUMHU METOIaMH JTOCHIKeHb. BU3HaueHHs TpyT KpOBi, MEpeXpecTHI mpoou
Ha CYMICTHICTbh Ta CKPUHIHTOB1 TECTH HAa TPAH3UTOPHI aHTUTLIA BCE 1€ 3aTUIIAI0THCS
O0azucHUMH 1711 O€3MEYHOro 31HMCHEHHS reMoTpanc]ysii. JloCSTHEHHS MeaUYHOI
HayKHd OCTAaHHHOTO Yacy BHECIM 3HAYHI KOPEKTUBH B JISUTHHICTH JIAOOPATOPHOT JTAHKH

CIIy»0M KpoBi, 0aHKIB KpOBI Ta BiJJIlJIEHb, IO 3aCTOCOBYIOTh IeMOTpaHC(]y3ito sK
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MeTo JikyBaHHs. Ha HUX jsru1a 111e 0/1Ha Ay’Ke KPOTiTKa 1 Iy»Ke BIAMOBIJaibHa 3a1a4a
— ckpuHIHT 30y 1HuKIB TT3.

Po3ymiHHS BipOTiAHOCTI BUHUKHEHHS 1H(EKIIMHUX YCKIIaTHeHb NP 31HCHEHH]
reMoTpaHcy3ii CYTTEBO BIUIMHYJIO Ha KJIIHIYHY TNPakTUKy. B ocTaHHI poku
3aCTOCYBAaHHS KOMIIOHEHTIB KPOBI Iy>K€ PETEIbHO OOTPYHTOBYETHCS, 3BAXKYIOThCS BCI
“3a” 1 “npoTH” 1 TUIBKHU TOA1 POOUTHCS BUCHOBOK MPO JOIUIBHICT iX MpPU3HAYEHHS
[223]. CrnocTepiraeTbCsi TECHACHIIS J0 301IbIIEHHS MATOMOI Bard 3acTOCYBaHHS B
TpaH(y310J0T1YHIN MpaKTHIll TpenaparTiB KPoBl Ta KOMIOHEHTIB MJIa3MH, HAIPUKJIIA]
anbOyMiHy, (akTOpiB 3rOpTaHHS, IMYHOIJIOOYJIIHIB, AHTUTPOMOIHY Ta I1HIIMX
npenapariB, 010JIOTIYHA 1, HacaMIlepes, BIpycoJoriyHa Oesneka, SKUX MOXe OyTH
rapaHTOBaHA TEXHOJIOTIYHUMH IMPOIECAMU OTPHUMAHHS YU BIANOBIIHOIO OOPOOKOIO
[224-226].

Sk nns nikapiB-TpaHc@y310JI0TIB KITIHIK, TaK 1 JJI JIIKapiB CIIy>kKOU KpOBI, SK1
MPaIOIOTh 13 JIOHOPaMHU, Ay>KE€ BaXXJIUBUM € 3HAHHS PaHHIX O3HAK KJIIHIYHUX MPOSIBIB
1H(eKIId, 1[0 MOXYTh MEpenaBaTucs 3 KpPOB'10, OCOOIMBO iX aTUIOBHUX, CTEPTHUX,
cyOkmHiuHuxX (opm. Lle momomarae cBoedacHO 11eHTU(]IKYBaTH OCIO, SAKI MOXYTb
nepeaaBaT 1HOEKIIMHUN areHT 1111 Yac JOHAIlli KPOBi, Y MOTIM - 13 KOMIIOHCHTaMH,
MO>KJIMBO 1 ITpenaparamMu Kposi [222].

JloHOpH TakoX MaroTh OyTH WUpoKo 1H(popmoBaHi npo 30yanukiBs TT3, mo
MepearoThCsd  TPAaHC(HY3IMHOTPAHCMICUBHUM  IIUIIXOM, 3HATH  KIIHIKY — ITUX
3aXBOPIOBaHb, NUIAXU iX niepenayi. OcobnuBo 1e mae ctocyBarucsa TT3, 1o nommpeni
B PETi0HI MPOKUBAHHS JOHOPIB.

TT3 ma ingpexyivinuui npoyec. Ilinm TT3 po3ymitoTh rpymy iHGEKIIHHUX Ta
Mapa3uTHUX 3aXBOPIOBAHD, 1110 MEPEAAOTHCS MiJl Yac reMOoTpaHcdy3ii Ta 00yMOBIIEHI
KOHTaMIHAIIIEI0 BipycaMHu, apa3uTaMu, CIIPOXETaMHu Ta IHIIMMU areHTaMH KpoBi, ii
KOMIIOHEHTIB 4YM HasBHICIO Tapa3uTiB B HiM, XapaKTEePU3YIOThCA 3apa3iIMBICTIO,
HAsBHICTIO 1HKYOalIHOTO TMeploAy, 3aKOHOMIPHUM [l 1H(MEKIiHHUX XBOpoO
PO3TOPTaHHSAM KIIHIYHUX CHUMMOTOMIB Ta (OPMYBaHHSM CHEIH(PIYHOTO IMYHITETY

[219].
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ITix 1HpekmtHuM TPOIIECOM PO3YMIIOTh B3aEMOIII0 MIKPO- Ta MaKpOOPTraHi3My
B yMOBaxX BIUIMBY 30BHIIIHBOrO cepenoBuia. Crif 3ayBaXuTH, 10 HE BCAKa IX
B3a€MOJISl MPU3BOIUTH 10 BUHUKHEHHS 1H(EKLIMHOTO 3axBoproBaHHs. [IpuitHATO
BUJIUIATH HACTYMH1 (hOpMHU 1HPEKIIIIHOTO TPOoIIeCy.

3mopoBe HOCIHCTBO € ¢opMOI0 1H(EKIIHHOTO TIPOIeCy, KOJIU BHACIHIJIOK
B3a€eMO/I1 1H(EKIIIHOTO areHTa Ta MaKpOOPpraHi3My He CIocTepiraeTses popMyBaHHS
MaTOJIOTIYHOTO CyOCTpaTy, TMOSBH KJIIHIYHUX CHMITOMIB XBOPOOM Ta HApOCTAHHS
TUTPY celn(IUHUX aHTUTLI B KpoBi [227].

[nanmapantHa iHdekuiss € QopMoro 1H(EKIIHHOrO TMpolecy MpH SKii He
CIIOCTEPITAEThCS IKUX-HEOYAb KIIIHIYHUX CHUMIITOMIB XBOPOOH, a B TPOITHUX OpraHax
(oprani) QopMyeTbCcsi NATOJOTIYHUKA CyOCTpaT XBOPOOM Ta CIOCTEPIraroThCs
XapakTepHi MOPGOJIOTivHI 3MIHHU, @ B KPOBI HAKOMUYYIOTHCS CrielM(}iuHI aHTUTIIA.

[TepcuctenTHa (1aTeHTHA) 1HPEKIISA € PopMoro TH(DEKIIIHOTO TPOIIECy, SIKHU 3a
CYTTIO € XpOHIYHOIO 1H(EKUIHHOI XBOpPOOOK 3 JOOPOSIKICHUM HEepeOirom.
[lepcuctenTtHa iH}peEKIis, IK MpaBUiIo, POPMYEThCS y 0ci0 3 JENPECUBHUM CTaHOM
KJIITUHHOTO Ta TyMOpPAJIbHOTO IMYHITETY 1 1i BUHUKHEHHS MOXIJIHMBE y 3B’3Ky 3
penpoaykKiliero AedeKTHUX YacTOK MIKPOOPTaHi3MiB y BUTIAAL ¢opM OakTepil Ta
BIPYCIB.

[ndexuiitne 3axBoproBaHHA € Takow (opMoro 1HGEKIIHHOTO Mpolecy B
pe3yibTaTl SIKOTO BHACHIJIOK B3a€EMOJIII MIKpO- Ta Makpo- OpraHi3My y OCTaHHBOTO
BUHMKAE TMOPYILIEHHS (YHKLIA OpraHiB Ta cUCTeM, (opMyeTbcsi MOPQOJIOTTUHUMA
cyOcTpat XBOpOoOH Ta pO3BUBAIOTHCS KIIIHIYHI CUMIITOMHU 3aXBOPIOBAHHS.

[ToBinpHa 1Hpekiis - ¢opma 1H(EKIIHHOTO TMporecy sl SKOi BIIACTHBE
MOCTYNIOBE TIPOTPECYBaHHS XBOPOOM 3 BaXKUMU OPTaHHUMHU YPOKEHHSIMHU Ta
HECHPUATIUBUM IPOTHO30M.

Ennorenna indexuis (aytoindekiis) - ¢opma iHGEKIIHHOrO Mpolecy, Mo
BUHMKA€ BHACIIZOK aKTUBalli canpo@iTHOi CUMOIOHTHOI Quiopu. Takum 4YHHOM
MOHATTS “iH(ekmisa’, “indexuniiauil mporec” Ta “iHeKIiiHa XBopoOa” HE CIIiJI

OTOTOXHIOBATH.
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TT3 cnig Ha3uBaTH TUIBKKM TOW 1HQEKIIHHUNA TPOIEC, IO CYIMPOBOKYETHCS
HAsBHICTIO XapaKTEPHUX KIIHIYHUX CUMIITOMIB, THUIOBUX MOP(OJOTIYHUX 3MIH B
opranax (oprasi) MiIlIeHi Ta HAPOCTAHHSIM B KPOBI TUTPY CHEIU(pIYHUX aHTUTLT [222].

3acanvhi yaenenns npo emionozito ma namozenes TT3. Koxne  iHdexuiiine
3aXBOPIOBAHHS PO3MOYMHAETHCS 3 MPOHUKHEHHS 30yIHWKA B MakpoopraHizm. Jljis
TOT0, 1100 MpoIleC MPOHUKHEHHS OYyB YCHIIIHMM, a MOTIM 1 BUHHUKIO 1H(EKIiiHe
3aXBOPIOBAHHS, HEOOX1THO CITIBITa/IaHH 0araTboX YMHHUKIB. HallBOXKIIMBIIIMM 13 HUX
€ 3arajdbHUIl CTaH MaKpOOPTaHI3My Ta CIPOMOXKHICTb HOTO0 IMyHOKOMIIETEHTHOI
cucteMu 10 3axucTy. CyTTeBe 3HaYEHHS MAIOTh 1 AKICHI XapaKTePUCTUKU 30y THUKA -
HOT0 MaTOreHHICTh, BIPYJICHTHICTh, IHBA3UBHICTh Ta TOKCUT€HHICTb.

[TatorenHicth - € cnemiiyHa 37aTHICH MIKpPOOPTaHi3My CIIOHYKaTH PO3BUTOK
XBOPOOH.

BipyneHTHICTh - € BiIOOpa)K€HHs CTYIEHsI MaTOr€HHOCTI. B KIIHIYHUX yMOBax
PO BIPYJIEHTHICTh 30y AHUKIB TIIyMayaTh 3a iX 3/JaTHICTIO BUKJIMKATH IIE€BHUMN CTYMIHb
BaXKKOCTI Iepediry 3aXBOPIOBaHHS, HOTO MIPOTHO3, a B JITAOOPATOPHUX - 33 BETUUHHOIO
JI03H, 110 BUKIIUKAE 3aruoeins y 50% 3apakeHux excriepuMenTaabHux TBapuH (LD 50).

dakTtopamu, 10 BU3HAYAIOTh BIPYJICHTHICTh, € CIHEUU(]PIYHI KOMIOHEHTH
KJIITHHHOT ITOBEPXHI MIiKpOOiB - Karicyia, 000;10HK0B1 K-anTrrenu, Vi-aHTUTEH TOIIIO,
a TaKoXX TIE€HETUYHO OOYMOBJIEHI KOMIIOHEHTHM OaKTepiid, [0 KOHTPOIIOIOTHCS
J1a3Mi1JIaMH -1103aXPOMOCOMHUMU (haKTOpaMH CHAKOBOCTI.

[HBa3UBHICTh (arpecUBHICTH) 30yJMKa € HOTO 3/IaTHICTh MPOHUKATH BCEPEAUHY
KIITUH Ta Opra”iB Makpoopranizmy. Il 3maTHicTh 3a0e3MeuyeThbesi Pi3HUMU
dbepmenTtamu  30yAHHMKA: TiadypoOHIIAa3010, KOJUIAr€Ha30l0, HEUTpPaMiHiIa301o,
(G10pUHOIIBMHOM, €30KCUPUOOHYKIIEa3010 TOIIIO.

TokcureHHIiCTh 30y/THUKA BU3HAYAETHCS MOTO 3AATHICTIO BUPOOJSTH TOKCHYHI
peuoBuHu. Cepejl HUX BUAULIIOTH €K30- Ta €HJOTOKCUHHU. EK30TOKCHHU - € O1IKOBI
PEUYOBHHHU, 11O YTBOPIOIOTHCS BHACIIJIOK METa0O0i3My 30yJIHUKIB Ta BUILISIOTHCS
HUMH B 0TOUyIOYe iX cepemoBuiie. Jlis EK30TOKCHHIB € 3aBXIH BUCOKOCTICIIH(PIIHOIO.
Ek30TOKCHMHAM BIAacCTUBUHM TPOIMI3M [0 MOBHUX TKAaHWH Ta OpraHiB (MillIeHi), 10

3a0e3neuyoTh (HOpMyBaHHS MEBHOI KIIHIYHOI KapTUHU TpH mepedi3i iHPEKIHOTo
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npouecy. EK30TOKCMHM 3[aTHI TOPYIIyBaTH  OKMCIIIOBAJIbHO-BIIHOBIIOBAJIbHI
IpolecH B KIITHHAX, iM BJlacTMBAa HEKPOTHYHA, TI'eMOJITHYHA Ta IHIIT il
Ex3oTokcunm, K O11KH, BUCOKOUYTJIUBI JI0 A1l BUCOKUX TEMIIEpaTyp. 3a IEBHUX YMOB
(mampukiaz, o6poOka GopMaiHOM) €K30TOKCUHM MOXYTh BTpadaTH CBOI TOKCHYHI
BJIACTHBOCTI, 30epiraroun aHTUreHHi. [Ipu BBeieHH1 TakuxX 00pOOIeHNX €K30TOKCHHIB
B MakpoOpraHi3aM, B OCTaHHbOMY BHUPOOJSIOTHCS AHTHTOKCHHH. 3HEIIKOKEHI
npenapaTtyi eHJOTOKCHHIB Ha3UBAIOThCSI AHATOKCUHAMU 1 IIMPOKO BUKOPUCTOBYIOTHCS
TUTST IMyHi3aItii.

EnpgoTokcuHn €  CKJIAJHUMHM  BYTJIEBOJHO-JTIMIAHO-TIOMINIEHTHIHUMHU
KOMILJIEKCAMH, 1110 TICHO 3’€/IHaHi 3 0OOJIOHKOIO 30y/IHUKA Ta BUBUIBHSIOTHCS JIUIIE
npu ii pyiiHyBaHHI. EHIOTOKCHHU € TepMOCTaOUIBHUMH CHOJYKaMH, i iX MEHII
cnenuivyHa MOPIBHSIHO 3 €K30TOKCUHAMH, MTPOSIBISETHCS, SIK MPABUIIO, T1BULIICHHSIM
TEMIIEpaTypy TiIa, CIA0KICTIO, MIISIBICTIO, PO3OUTICTIO, MJIOCHICTIO, 33JUIIKOI0 Ta
Jiapeeto.

[Hdekiiitni XxBopoOU BUKIMKAIOTH OaKTepii, BIpyCH, PUKKETCIi, CHIPOXETH,
MIKOIUIa3MU Ta TrpudH. XBOpoOHM, W0 BUKIUKAIOTHCA HAUNPOCTIIMMU Ta
reIbMIHTaMH, a TAKOXK KOMaXaMH Ta KJIIaMU, BITHOCSTH J0 IMapa3uTapHuX.

OcobmuBicte TT3 monsirae y ToMy, o ix 30yJIHUKaAMU € YUHHUKH, SIK1
BIIHOCATBHCA 1 0 1HQEKIIIHUX, 1 A0 Mapa3uTHUX XBOPOO, a 00’ €IHYE 1X NUIX Mepeaadl
- reMoTpaHc(dy3is, HeoOepeKHE TOBOIKCHHS 3 KpOB’IO, il KOMIIOHGHTaAMHU YU
npenapatamu. I[Hma ocobmuBicth TT3 - KOXHA iX HO30JOTIYHA OJMHUIIA
3yCTpIHa€ThCsl SIK CaMOCTIMHE 1H(EKIIMHEe [ TMapa3uTapHe 3axBOPIOBAHHSA B
MOMYJISALT JIFOJEH 3 BIACTUBUMHU JJII HHOTO 3aKOHOMIPHOCTSIMU Tiepediry [216-218,
227].

YMOBOIO BUHUKHEHHS 1H(EKIIIIHOTO YW TMapa3uTapHOTO 3aXBOPIOBAHHS €
cuTyarlis, moo6 30yJIHUK, KU Ma€ MaToreHHi, BIpYJICHTHI, TOKCUT€HHI BJIACTHUBOCTI
MIPOHUK B MAaKpPOOpraHi3M 4epe3 BXiAHI BopoTa iHpekmii. Miclie BXiZHUX BOPIT IS
KOXKHOTO 30yaHuKa € ctporo noctidauM. [Ipu TT3 30ynHuk Ha Micili BXITHUX BOPIT
HE PO3MHOXYETHCS, a TOTPAIIAIOUN O0€3M0CePETHBO B KPOB, TEMATOTEHHUM IIIITXOM

JIETKO JOcsira€ OpraHiB ymoOJeHoi Jsokamizamii. TakumM YHWHOM, HACTYITHOIO
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ocobmnuBicTio TT3 € BiICYyTHICTh (JOPMYBaHHS 3aMaIbHOTO BOTHMIIA HA MICII1 BX1THUX
BOpIT. B To#1 ke yac, BUeHHS IPO BXIiJIHI BopoTa iH(]EKIii 1 popMyBaHHS MiCIIEBOTO
BOTHHMIIIA 3alajeHHs Ha MICIl NPOHUKHEHHsS 30yJIHUKAa € IyKe CYTTEBUM IS
PO3YMIHHSI TIAHTOT€HE3Y, KJIHIKA Ta JIKyBaHHSA 1H(QEKI[IHHOIO YW Iapa3HuTapHOTro
3aXBOPIOBaHHS, OCKIJIBKM MICIIEBA PEAKIIis 4YacTO BU3HAYAE CHEIU(IKY 1 CBOEPIAHICTD
MATOJIOTIYHOTO MPOIIECY, BOAHOYAC Oy IyuH HOT0 BiIMIHHOIO O3HAKOIO.

Ha nponuknenns 30ynuuka TT3 opraHiam BIAINIOBIIa€ CKIAIHUM KacKaJIioM
NPUCTOCYBAILHUX 1 3aXMCHUX peakiid. BoHum cmnpsMoBaHi, Hacammepen, Ha
JOoKadi3alilo 1 ediMiHaiiio 30yaHuka. B KiHIIEBOMY pe3ylbTaTi iX METOI0 €
BIIHOBJICHHSI CTPYKTYpHUX Ta ()YHKIIOHAJBbHUX TOPYIIEHb, 110 BUHUKIH B XO/Il
nepeliry iHdekiiiHoro npouecy. KinieBuil pe3yibTar ycix 3yCuib opraHizamy Oyje
3aJie’aT Bij OaraTb0X YMHHHKIB, MPOBIHE 3HAUYCHS Cepell SIKUX MOXYTh MaTH CTaH
(aKkTOpiB MICIIEBOTO 3aXUCTy, CHEHU(PIYHOTO Ta HECHEHUPIYHOrO IMYHITETY -
KJIITUHHUA Ta TyMOpajJbHUM IMYHITET, ()aroluTo3, CHCTEeMa KOMILIEMEHTa TOIIO.
CyTTeBe 3HAUYCHHSI MOXKYTh MaTH MACHBHICTh 1H()IKYBaHHS, CTYIiHb MaTOr€HHOCTI
30yJHUKA, MONEpeIHs CEHCUOUI3alis, CTaH EHJOKPUHHOI, CEepLEBO-CYIUHHOI
CHUCTEMH, BiK, HASBHICTh COMATHYHUX 3aXBOPIOBaHb, KIIIMaTU4HI, (h13UYHI Ta XIMIYHI
YMHHUKU. Y BHIIAJKaX, KOJW TPUCTOCYBaJbHI Ta 3aXMCHI CHIIM OpraHi3My €
JOCKOHAJIMMHM, 1H(PEKUIHHUIA Mpoliec MOoXe OyTH NepepBaHUi, JIOKaJi30BaHUM 1 HE
CYNpPOBOKYBATUMETHCSI PO3BUTKOM KIIIHIYHOI KAapTUHU 3aXBOPIOBaHHS. SIKIIO
OpraHi3M BHUCOKOYYTJIMBHUN 10 JaHOro 30yJAHUKA Ta HE Ma€ JOCKOHAIMX CHUCTEM
cnenupivHOTO Ta HeCTeM(BIYHOTO 3aXUCTY, TOJI1 30y THUK PO3MHOXKYEThCS, TPOTYKTH
HOTO JKUTTEMISIIBHOCT1 Y 3pOCTAI0Yiil KUTBKOCTI MOTPAIUIAIOTH Y KPOB, 00YMOBITIOIOUU
PO3BUTOK MATOTEHE3y 3aXBOPIOBAHHS 3a MEBHUMH 3aKOHOMipHOCTSMH. [IpoBimHe
3HaYeHHS Y BUHUKHEHHI 1 po3BUTKY TT3 MaroTh 3HAU€HHA CTaH MaKpOOpPraHi3My,
Hacammepea, Horo iMyHHOT CUCTEMH.

Koxmne 13 TT3 xapakrepusyeTbcs CBOIMU, XapaKTEPHUMHU TUIbKU JIJIS1 HBOTO,
MaTOTCHETUYHUMHU MEXaH13MaMu PO3BUTKY Ta Mepeoiry.

3acanvua xniniuna xapaxmepucmuxa T13. TT3 BAaCTUBUM HUKITYHUN

nepebir 31 3MIHOKO TMepiofdiB: 1HKyOarli, mepeaBiCHUKIB  (Mpoapoma), PO3BUTKY
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XBOpPOOHU, 3racaHHs Ta BUIYKaHHA. [HKyOamiliHWN mMepioJi HACTa€ BiJl MOMEHTY
notparuisiHs 30ynHuka TT3 1 TpuBae 10 MOSBH NEPIIUX HOro KIHIYHUX O3HAK.
TpuBanicTh 1HKyOAaIIiTHOTO TIEPiOAY MPHU PI3HUX 1HPEKIIAX KOJIUBAETHCS B MIUPOKUX
Mexax. Hanpukias, TpuBaidicTh 1HKyOaliiHOTO MEpioay AJisd BipyCHOTO renatuty B,
[ATOMETANTii, Maysapii CKiIamae MOeKiabKa MicAmiB. BuW3HA4a€eThCs TPUBATICTH
1HKyOaliifHOTO TepioAy TNpU OJHOMY 1 TOMY JK 3aXBOPIOBaHHI CTaHOM
MaKpOoOpraHi3My, HOro peakTHUBHICTIO, MOMEPEIHHOI0 CeHC101I3allie0, 1THDIKYI0UOI0
7103010, TATOT€HHICTIO 30yIHUKA. B iHKyOariitHoMy mepio/ii 30y JTHUK 3HAXOAUTHCS B
TPOITHOMY OpraHi (TKaHWHI, KIITHHAX), JI€ PO3MHOXKYETbCs. KIIHIYHUX O3HaK
3aXBOPIOBaHHS B Il yac 1€ HeMae, aje 3acTOCyBaBUIM CIIELIajJbHI METOAU
TOCIIKEHHS, MO>KHA 3HAWTH MOYATKOBI MPOSIBU MATOJIOTTYHOIO MPOLECY B KIITHHAX
Ta OpraHax-MilIEHSX Yy BHUIJSAAI OOMIHHMX, MOP()OJOriYHUX  MOPYIICHB,
IMYHOJIOT1YHUX 3pYIIE€Hb, HIUPKYJIIOBaHHS 30y JHUKA B epu(epruyHiii KpOB1 TOLLIO.
[lepiony miepenBICHMKIB BJacTMBAa IOSIBA TMEPIIMX HEYITKUX O3HAK
3axBoproBaHHSA. lle - He3my»aHHS, TOJOBHUN O11b, MIISBICTh, CJIa0KICTh, KBOJICTD,
MIJBUILEHHS TEMIEPATYPH TOIIO. MOXKYyTh CIIOCTEPIraTUcs 1 HEBJIACTUBI JJIs JAHOTO
3aXBOPIOBAHHS O3HAKH, HAMPUKIIAJ, TPOHOCH, apTpairii, BUCUTIKU. O3HAKH TEPIOTy
TepeIBiCHUKIB BUHUKAIOTh Y BiJMOBIIb HA TOKCEMIIO. IX MOKHA TIYMauUTH, SIK HEpIIy
Hecreur(iyHy BIIMOBIIb MAaKpOOPraHi3My Ha 1H(eKIio. BupazHiCTh Ta TpUBAIICTb
Mepioay TMEepeBICTHUKIB 3aJICKUTh Bl €Ti0JOTii 1H(GEKIIHHOrO 3aXBOPIOBAHHS Ta
TEPMIHIB PO3BUTKY MaToJyioriyHoro mpouecy. Ilpu rineprokcuuHux gopmax mnepiof
MepeIBICTHUKIB MOke OyTH B3araji BiicyTHIM. B cepennromy, BiH TpuBae 1-3 106w,
MOK€E CKOPOYYBATHCS JI0 ACKIJILKOX TOJWH a00 MpoAoBxKyBatucs 10 5-10 mHiB.
[lepion po3BUTKY XBOPOOU XapaKTEpU3YEThCSI MAKCUMAIbHOIO BUPA3HICTIO
Hecrenu(pigHNX 3araIbHIX CUMIITOMIB 1 TIOSIBOIO TUIIOBHX, BJIACTHUBUX TITHKH JAHOMY
3aXBOPIOBAHHIO O3HAK XBOpPOOW, 110 3’SIBJSIOTHCA B TIEBHIM MOCIIAOBHOCTI.
Hanpuxman, >KOBTSHUIIS, MIKIPSHI BUCHIM, MPOMAcHUIM Tomo. Yacto B mepion
PO3BUTKY XBOPOOM MO’KHA YMOBHO BUIUIUTH (ha3y HAPOCTAHHS, PO3MaTy Ta 3TaCaHHS

nposieiB. B a3y posmany mposiBiB BinOyBaeThcs Tojaiblia nepedynoBa
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IMYHOJIOTIYHOT PEaKTUBHOCTI, HACIIJIKOM 4YOro € MosiBa CrnenuiuHuX aHTUTUI, iX
BUTbHA HUPKYJISILisS y KpoBi. Lle 3HaMeHye nmovaTok ¢a3u 3racaHHs 3aXBOPIOBaHHS.

[lepion BuAyXaHHS XapaKTEPU3YETHCS IOCTYIIOBUM 3HUKHEHHSM BCIX
KJIIHIYHUX CUMITOMIB, BITHOBIIFOETHCS CTPYKTYpa 1 PYHKITIOHYBaHHS KJIITHH, TKAaHUH,
OpraHiB, 1110 Bpa3ujIHcs. SIK 3aJUIIKOBE SIBUIIIE MOXKE CIIOCTEpiraTucs NocTiHdeKiiiiHa
acTeHis. BoHa TpOSBIAETHCS BTOMITFOBAHICTIO, MITIMBICTIO, KBOJICTIO, TOJOBHUM
0oJyieM, BEreTo-CyJAMHHUMHU MOpylIeHHSIMU. B 1€l yac BigOyBaeThcsi HApOCTAHHS
TUTpPA aHTUTLI, TOCUJIIOIOTHCSA MpOLiecH crienn(iuHol ceHcHOimi3allii.

Tak, KOpOTKO, MOKHA JaTH 3arajibHy KJIIHIYHY XapaKTEpUCTUKY Mepediry
TT3. HaBenenuii monui, 3BiICHO, € BIIHOCHUM Ta YMOBHUM, OCKIJTBKM Ha MPaKTHUI
4acTO HEMOXJIMBO BUIUIMTHU NIE€BHI MEP10IH MEPEOIry 3aXBOPIOBAHHS.

Jlns xminigauX nuted TT3 moginstoTh 3a TUIIOM, TSOKKICTIO Ta TIEpeOirom.

[Tix Tumom nepediry po3ymitoTh BUPA3HICTh O3HAK, BIACTUBHUX TUIBKU TIH YU
1HIIM HOo30J0r1yHId Gopmi TT3. Jlo TUIOBUX HajeXaTh Takl KIIHIYHI (POpMH, 5K
CYNPOBOJUKYIOTbCS MPOBIIHUMU CUMITOMaMHU Ta CUHJIPOMAaMHU BJIACTHUBUMH J1aHOMY
3aXBOpIOBaHHIO. Hanmpukiaz, >KOBTAHULS NpU BipycHOMY renatuti B. Jlo aTunoBux
BIIHOCATH KJIIHIYHI ()OPMH, III0O HE MAIOTh MPOBIJHUX CUMIITOMIB XBopoOu. Cepen
aTunoBuX (popM HailyacTilie 3yCTpidyaroThCsl CTEPTI Ta iHHAMapaHTHI (CyOKITiHIYHI)
(dhopmu 3axBoproBaHb. s crepTux PopM KITiHIUHI O3HAKHU CJIA0KO BUPa3Hi 1 HIBUIKO
npoxoasTh. IHanmmapanTHi QopmMu mnepebiraioTb 0€3 KIIHIYHUX CHMIITOMIB 1
JIarHOCTYIOThCSI Y BOTHHUINAX 1H(EKIT 3a JO0MOMOTOK JIa0OpaTOPHUX METO/IIB
JOCITIDKEHHS (CEPOKOHBEPCIs).

HociiictBo € cBoepigHoro ¢dopmoro  1HGEKIIHHOTO MPOIEeCy, KOJIH,
HEJUBJISYMCh HAa HAsBHICTb B OpPraHi3Mi 30yJHHMKA XBOPOOH, MOBHICTIO BIJICYTHI HE
TIIBKY KIIIHIYHI O3HAKH, a i IMyHH1 3pyILIEHHS.

3a BaXKKICTIO KJIIHIYHMX MPOsBiB TUIOBI BapiaHTu T T3 yMOBHO MOAUIAIOTH HA
JIETKl, CEPEeIHbOBAXKKI Ta Ba)XKKi. BaXKICTh 3aXBOPIOBaHHS OI[IHIOIOTh Yy TMEpioA
PO3TOPHYTOI KJIIHIYHOI KapTUHU 3aXBOPIOBAHHS, KOJIM MAaKCUMAaJbHO MPOSIBISIOTHCS

BCl KJIIHIYHI CHMITOMM BJAacTuUBl i 1€l iH(ekmii. BpaxoByeTbcsi BHUpa3HICThH
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3arajibHUX (TeMIlepaTypHa peakilis, IHTOKCUKaIlisl, OJIr0BaHHs, aJruHaMIsl, I TIUBICTb,
3MIHHU afeTUTy, TOJIOBHHUM O1JIb TOIO) Ta MICIIEBUX CUMIITOMIB.

Jlerkumu ¢opmamu TT3 BBakarOTh BHUIAAKW, IO TMepediraloTh 31
C1aOKOBUpPAa3HUMHU  CHUMITOMAaMU  IHTOKCHKAIlli,  MICIICBUMH  3MIHaMH  Ta
(GYHKIIIOHATEHUMU 3pYLICHHSIMH.

CepenapoBakkuMu (HOpMaMHu BBAXKAIOTh 3aXBOPIOBAHSA, IO MEpeOIraroTh 3
IIOMIpHO BHUPA3HMMHM O3HAKAMH iHTOKCHKAallii: Temreparypa Tina 38-39°C, ronosuuii
01716, CJ1a0KICTH TOIIIO.

Baxxumu popmamu nepe6biry TT3 ciig BBaKaTu Taki, M0 CyPOBOIKYIOThCS
BHCOKOIO TEMIlepaTyporo, 3MiHaMu (QYyHKIII OpraHiB 1 CHUCTEM, BaXKUMHU
MeTa0O0JIIYHUMHU 3pYIIEHHAMH TOIIO. CBITYEHHSAM OCOOIMBOI BaKKOCTI € T1IIEpTEPMIs,
CyJioMH, eHIlehaTidYHUI Ta 1HII CUHIPOMH.

[lepebir TT3 xapakTepu3yloTh 1 3a iX XapakTepoM Ta TPHUBAIICTIO. 3a
XapakTepoM TMepedir Moxke OyTH pIBHOMIpHMM (0€3 3arocTpeHb, PELUUJUBIB Ta
YCKJIaJHEHB) a00 HEPIBHOMIPHUM (HAsIBHI 3arOCTPEHHS, PEIIUANBYU Ta YCKJIAIHEHHS).

[lix 3arocTpeHHAM pPO3yMilOTh NMOCHJICHHS KIIIHIYHHUX MPOSBIB BIACTHBUX
JTAHOMY 3aXBOPIOBAHHIO B TIEP10/1 CTUXAHHS MMaTOJIOTTYHOTO MPOIIECY, a T PEIUIUBOM
- TOBEPHEHHSI OCHOBHOTO CUMIITOMOKOMIUICKCY MICJIsSI 3HUKHEHHS KJIIIHIYHUX TIPOSIBIB
3aXBOPIOBaHHS.

3arocTpeHHsl Ta pelyIMBH BUHUKAIOTh y BUIAJKax, konu nepedir TT3 He
CYNpPOBOJXKYETbCS BUHUKHEHHSIM CTIMKOrO IMYHITETY BHACIIJOK YPOIKEHOI Yu
HaOyTOoi IMYHOJIOTIYHOiI HEJOCTAaTHOCTI, TAaJiHHS 3arajibHOi PE3UCHEHTHOCTI
opraHizmy, puBepcii anbda-hopmMu 30yIHHKA 3 BIJIHOBIEHHSAM IAaTOTCHHUX
BJIACTUBOCTEM TOLIO.

VYckiagHeHHSIM Ha3WBAIOTh MATOJIOTIYHHUMA CTaH, 110 BUHUKAE TIPU PO3BUTKY
1H(}EKIIHHOTO IPOLECy 1 €TIONOTIYHO Ta MaTareHUYHO 3 HUM TO0B’ 3aHUM.

3a TpuBanictio nepediry TT3 MoxyTh OyTH rocTpuMHu (IIPOIIEC 3aKIHUYEThCSI
BIIPOZIOBXK 1-3 MicsIiiB), 3aTsHDKHUME (4-6 MicAIIiB) Ta XpOHIYHUMH (TIOHAT 6 MICSIIB).

Sxo nepedir TT3 cynpoBoKYy€eThCSI PO3BUTKOM YCKJIaJHEHb, PELIUINUBIB 1

3aroCTpEeHb, TO TOPYIIYETHCS IUKIIYHICTh PO3BUTKY TMEPIOJiB 3aXBOPIOBAHHS,
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CHOBUIBHIOETHCA HOTO TEMII 1 TPU LIbOMY MOKe (DOpMyBaTHUCS 3aTSKHUN Ta XPOHTUHUIMA
nepeoir 3aXBOPIOBAHHS.

3azaneui 6ioomocmi npo enidemionozito TT3. besnepepBHUI NaHIIOT
MOC/TIZIOBHO BHHHUKAIOYUX Ta B3aEMOIOB’s3aHUX 1H(GEKIIHHUX 3aXBOPIOBaHb 13
KIHIYHO BHUpPa3HUMH ab0 cTepTUMH (OpMaMu, IO CYNPOBOKYIOTHCA BUXOIOM
30y/lHHKa B 30BHIIIHE CEPEAOBHUIIEC B TMEBHUX MNPUPOIHBO-COIATIBHUX YMOBaX,
HA3UBAIOTh €I11JIEMI10JIOTTYHUM MPOIECOM.

Jlis BUHUKHEHHS 1 Oe3mepepBHOro mepediry emifieMioJoriYHOTO MPOLecy
HEOOXITHOIO YMOBOIO € B3a€MOJliS TPhOX (PakTopiB: JKepena 30yAHHKA 1HGEKII],
MexaH13My Tnepenayi 1HQEKIil 1 CIpUHHATIUBOrO opraizmy. [[xepenom iHdpekii
Ha3UBalOTh 00’ €KT MOMEPEIHHOTO NepedyBaHs Ta PO3MHOKEHHS 30yAHUKIB, 13 IKOTO
BOHU MIEBHUM YHHOM MOKYTh 3apa)kaTH 370POBUX JIIOJICH.

3a xapaktepoMm Jjpkepena iH(EKIIi BCl 3apa3Hi XBOpOOM NOAUISIIOTH Ha
aHTPOTIOHO3H, 300HO3H Ta MPOTO300HO3H.

AHTPONOHO3aMH HA3UBAaIOTh 1H(MEKIIINHI 3aXBOPIOBAHHS, 30YJIHUKH SKUX
3aTHI Tapa3uTyBaTH TUIbBKM B opraHizmi moauHu. JDxepermom 1H@ekuii mpu
aHTPOIIOHO3aX € XBOpa JIOJIMHA YU HOCIM. 3HAYEHHS XBOPOI JIIOAMHHU SK JKEpela
iH(peKIii y pi3Hl Nepiogu XBOPOOM € HEOJAHO3HauHMM. B i1HKyOauiiiHomy mnepiomi
30yJIHUK, SIK TIPaBUJIO, HE BUAUISETHCA B JOBKULIS, a00 MOro BUIIJICHHS Iy
oOMeKeHe, OCKUIbKM BIH 3HAaXOJUTHCA B MICII MPOHUKHEHHS ab0 B TKaHMHAX
TPOITHOTO  OpraHy, AaKTUBHO  pO3MHOXyunch. OpHaKk  mpu  JEAKHX
TpaHC(hY31MHOTPAHCMICUBHUX  1H(EKIIsIX, HaNpUKIaJ, BIPyCHUX TeNaTuTax,
BHJIUICHHS 30yJHHKA B 30BHIIIHE CEPEIOBHINE MOXXE OYTHM 3HAYHMM Y KIHII
1HKyOaniiiHoro nepiofy. Lle € 3HaUHOIO enieMIONOTTYHOI0 HEOE3MEKOI0, OCKUIBKY 111€
BIJICYTH1 KJIIHIYH1 TTPOSIBU XBOPOOHU.

Oco0suBy HeOe3MneKy, sK JKepeno 1H(EKIii, TPeATaBISIOTh XBOP1 3 aTUIIOBO
nepedirarounmMu  popmamu 3axBoproBaHb. CTepTi Ta CyOKIiHIYHI (OPMH YacTo
CBOEYACHO HE JIarHOCTYIOTHCA. XBOpl 3 TakuMU (opmMamMu 3aXBOPIOBaHb BEAYTh

aKTUBHUI CIOCIO SKUTTS, MOXYTh OyTH JOHOpPaMH 1 3apakaTh I1HIIMX JIIOJIEH.
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Hanpuknan, 3HaueHHs aTunoBUx (OpM B €MiJIEMIOJNIOTIYHOMY TpOLECi €
HeTlepeBePIICHUM IIPH BIpyCHUX rematutax [217,218].

VY mepion pekoHBaJIeCIICHCT (BUAYKaHHS) HeOe3MmeKa 3apayKeHHS MTOCTYTIOBO
3MEHIIIYEThCS, a MOTIM 1 30BCIM 3HUKA€E. 3aKIHUEHHS 3apa3HOTO Mepioy MpHu 0araTboX
1H(MEKIIHHNX 3aXBOPIOBAHHAX CIIIBIIAA€e 3 KIIHIYHUM BUIYXKaHHIM. [Ipu geskmx
1H(EKLIIMHUX 3aXBOPIOBAHHAX MOXE OyTH TpUBaIMM OaKTepio- Ta BIPYCOHOCIHCTBO.
3a TPUBAIICTIO BHJUICHHS 30yJHHKAa B 30BHIIIHE CEPEIOBUINE BUAUISIOTH TOCTPE
HOCIHCTBO (10 3-X MiCsAIIIB) Ta XpOHIYHE HOCIHCTBO (TToHAM 3 Micsti). Hocii BUIISIOTH
B 30BHIIIIHE CEPEJIOBUINEC MEHIE 30yAHUKA, HIK XBOPi, OJHAK €IIIEeMIOJOTIYHE X
3HAUEHHS Jy>K€ BEJIMKE, OCKUIbKU Il JIOJU BEAYTh IMOBHOIIHHUNA CIIOCIO >KHUTTS,
BBAXXKAIOTh ce0€ 3J0POBUMU Ta HE MIA03PIOIOTH SIKY HEOE3NeKy Il OTOUYIOYMX BOHH
SIBJISIIOTH [222].

CyTTeBe enieMioNoriyHe 3HaYeHHs, K JKepeno 1H(eKli, MaloTh 3J0pOBI
Hocli. Po3mexyBatu 370poBE€ HOCIMCTBO BiJ 1HHamapaHTHOI 1HGeKkmii 06e3
IMYHOJIOTTYHUX JOCITIIKEHb HEMOJIUBO. [lepeBaxkna OLIBIIICTh
TpaHC(y31MHOTPAHCMICUBHUX 1H(MEKI[IN € aHTPOITOHO3aMHU.

[Hdexii mpu SKUX JKEepesoM 3apakeHHS € TBAPUHU Ha3UBAIOTh 300HO3aMH.
XBOp1 13 300HO3HOIO 1H(MEKII€0 Yy OLIBIIOCTI BUMAAKIB HE € JKEpPEeIoM 1H(EKIIi.
XBopa JoAuHa € O10JIOTIYHUM TYIIKOM JUisi OU1bIIOCTI 300HO31B. Cepell 300HO31B
3HAUYCHHA $K TpaHCy31MHOTPAaHCMICUBHI 1H(MEKIIT MOXyTh Math (eIiHo3,
TOKCOIIa3MO03, PUKETCI031, BIpYCHI eHledaniTu, TyJsapeMis TOILO.

OcobmuBy rpyny iH(pekmiinux TT3 ckiramaroTh MPOTO3003H, JHKEPEIOM
1H(DEKIT IpH AKUX € TBApUHU Ta JoauHa. CI0/IU BITHOCATHCS MaJsIpisi, TOKCOIIIa3MO3
Ta JelImMaHios.

CrnpuiHATINBICTh HACEICHHS J0 1H(PEKIIITHOTO 3aXBOPIOBAHHS BU3HAYAETHCSI
KOHTario3HUM 1HJIEKCOM, SIKMI BKa3y€ Ha CITIBBIJHOIIEHHS YHCJA 3aXBOPIBIIMX [0
YUCJIa KOHTAKTHUX, ajle HE 3aXBOPIBIIMX ITUM 3axXBOproBaHsIM. CHPUHHSATINBICTH
opraHi3my 70 iH(QEKIIHHUX 3aXBOPIOBAHb 3AJICKUTH Bl IMYHITETY.

Buninaiotes npupoaHiil (ypoIxkeHui), HaOyTHil (aKTUBHUW) Ta NAaCUBHUN

imyHiTeT. [IpupoaHiil IMyHITET € TEHETUYHO 3aKPIIJICHOI0 O3HAKOI0 opradizmy. Lle
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CYKYITHICTh 010JIOTTYHMX OCOOJUBOCTEH, 10 MPHUCYIT TUIBKA TOMY YW 1HIIOMY BUAY
KHUBHX 1CTOT, K1 HA0yTlI HUMU B TPOILIEC] €BOJIFOIII]. HabyTuii IMYHITET
dbopMyeThbCs B TpoIeCi 1HIUBITYaTbHOTO PO3BUTKY OPraHi3My BIPOJOBXK JKUTTS.
Takuit iMyHITET 3aBkaAu crienudiuauii. BiH Moxke OyTH HaAcCHiIKOM NEPEHECEHOTO
3axBOpIOBaHHS (TocTiH(DeKIiiHMI), abo iMyHi3alii OpraHi3aMy BaKIHWHAIHLHUMH
npenaparamMu  (MMOCTBAaKIWHAIBHKKM). Takwii IMyHITET € aKTUBHO HaOyTHM.
[TocTiHdekiiHui IMyHITET MOXE 30epiraTucsi MpPOTATOM BChOT'O >KUTTS a00 OyTH
KOpoTko4acHUM. [lacuBHUI IMyHITET BUHUKA€ BHACIIOK BBEJICHHS B CIIPUNHATINBUNA
OpraHi3M TOTOBHUX aHTHTUI. BiH JocsraeTbcss BBEACHHSAM  CHEHU(PIUHUX
IMyHOTJI00YJT1IHIB, CHPOBATKH, TUIa3MU JIIOJIeH, siKi iepexBopiiu. [lacuBHUI iIMyHITET
30epiraeTbces 2-3 TUAKHI, HOTO TPUBAIICTh BU3HAYAETHCS TEPMIHAMU JeTrpajalii O1IKiB-
aHTUTL1. PI3HOBUHICTIO MACHBHOIO IMYHITETY € TpaHCIUIAICHTapHUN iMyHIiTeT. BiH
BUHHUKA€E BHACIIJOK Mepeaadl rOTOBUX aHTHUTLI B MaTepi IUIOAY Yepe3 IUIAlCHTY.
TpuBanicTh MIALEHTAPHOTO IMYHITETY 3-6 MICSIIIB.

Memoou i npunyunu Oiaenocmuxu TT3. JliarHO3 1H(EKIIHHOTO
3aXBOPIOBaHHS BEpUPIYEThCA HA MIACTaBl KJIIHIYHUX, €MiJEMIOJOTIYHUX Ta
nabopaTpHUX METOIIB JTOCTIIKECHb.

KiiHiyH1 MEeTOaM € OCHOBHMMHM ISl AIarHOCTHKUA OUIBIIOCTI 1H(EKIIHHUX
3aXBOpIOBaHb. Bennke 3HaYeHHS Mae aHamMHe3. YTOYHIOIOTH XapakTep MOYaTKy
3aXBOPIOBAHHS, BUPA3HICTh TEMIEPATYPHOI peakilii, KaTapaibHUX SIBUII, TOJTOBHOTO
6omo Tomo. Cepen BCbOro po3MaiTTs KIIHIYHUX O3HAK BUAUISIIOTH MPOBIIHI, ONOPHI
Ta HaBoAAMIl. [IpOBIHI CUMIITOMH MarOTh BUPIIIAIIbLHE 3HAYCHHS, OCKUTBKH MOXYTh
3yCTpi4aTHCs TUIBKH MPU MIEBHOMY 3aXBOpIOBaHHI. OMOPHI O3HAKK XOY 1 BIACTUBI IS
MIEBHOTO 3aXBOPIOBAHHS, aj€ MOXYTh 3YCTpI4aTHCS 1 IPH 1HIIMX 3aXBOPIOBAHHSX.
HaBopgsmii cumMnToMu MarOTh BITHOCHE 3HAYECHHS, OCKUIBKH 3yCTPIUalOThCS TpU
OarathoX 1H(QEKUIMHUX 3aXBOpIOBaHHAX. JlJIsI KIHIYHOI J1arHOCTHUKH BaXKJIMBO
BU3HAYUTH MPOBIJHUN KIIHIYHUA CUHIPOM (KOBTSHUYHUMN, MEHIHroeHuedamyHui
TOIII0), BCTAHOBUTH YacC WOTO MOSBU Ta JUHAMIKY PO3BUTKY.

Emninemionioridydi MeToau 3BOASTHCS IO BCTAHOBJIEHHS JAHUX MPO KOHTAKTH 3

1HOEKIIHHUMA ~ XBOPUMH, TIPOBEIEHUX TeMOTpaHChy3isX, MapeHTEPATbHUX
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MaHIMYJALIAK,  XIPYpPriuHMX, CTOMATOJOTIYHMX  BTPYYaHHSIX, IE€PEHECEHUX
1H(}eKkmHuX XBopoOax Ta MpodUIAKTUYHUX IICTIICHHSX.

JlaGoparopui meroau niarHOCTUKU TT3 MOXyTh OyTH JOMOMIKHUMH, a
MOXXYTh MaTH BHUpiliaJibHe 3HaueHHs. Cepell YHCEIbHMX METOJIB JIabopaTOPHOI
TIarHOCTUKH ~ BAXJIMBE MICIIE HAJNEKUTh METOJAaM  BHUSBIICHHS  30yJIHUKA
(OaktepiockomiyHUN Ta OAaKTEplONIOTIYHUI) 1 BU3HAYCHHS HAPOCTaHHS THUTPY
crienu(p1YHUX aHTUTLT y TUHAMIIII 3aXBOPIOBAHHS (CEPOJIOTTYHUMN, IMyHO(EPMEHTHHH,
pagioIMyHHHH TOIIIO).

bakrepiockomiyauii Ta OGakTepioJOTiYHUN MeToau. MatepiaioM i IuX
METOJIIB € 3MHBH 13 31By 1 HOCOTJIOTKH, KaJI, ce€4a, CIIMHA, XapKOTHUHHS, OJIOBAJIbHI
MacH, »*OBY, KPOB, BMICT MYCTYJ, BUpa3oK. Moxe BHUKOPUCTOBYBATUCA OlomTaT i
CekiiiiHuil marepian. [lns BUsSBIEHHS 30yJIHHUKA IIUPOKO 3aCTOCOBYIOTH METOJU
0e3mocepeIHbOI MIKPOCKOMIT MaTepiady BiJl XBOPOro, abo 0aKTEp10JOriyHOTO MOCIBY
Ha CEJICKTHUBHI cepenoBuia. Mo)ke BUKOPHUCTOBYBATHCS METOJ TeMOKYIbTYpH. JlJis
EKCIIpec-A1arHOCTUKU ~ 0aratboX  1H(MEKIIHHUX  3aXBOPIOBaHb  3aCTOCOBYIOTH
iIMyHOuIIOOpEeCeHTHUI MeToll. Bin 0a3yeTbcs Ha sABUIIAX JIFOMIHICUEHLII MTpH
BUSIBJICHHI peaxiii aHTUTE€H-aHTUTLIIO. ImynodmroopecieHTHU METOJ
3aCTOCOBYETHCS Yy TpboX Moaudikamisx. [Ipsmuii iMmyHOdIIOOpECIEeHTHUI aHami3
3MIMCHIOETBCS TUISIXOM JIOAaBaHHS CHENU(IYHOI JIFOMIHICIIEHTHOI CHPOBATKH
(aHTHUTLIIO0) 10 B3SITOTO BiJ XBOPOTO Matepiaiy, 10 MiCTUTh AHTHUTEH.

[Ipu HempsiMOMy MeTOAI Marepiai, IO MICTUTh aHTUIEH, KU Tpeda
BCTAaHOBUTH, OOPOOIIOIOTH CICIIU(PIIHOI HEMIYECHOIO CUPOBATKOI0, HE3B 3aH1 OLITIKH
BI/IMMBAIOTh Ta BHOCSTH JIFOMIHECIEHTHY CHPOBATKYy J0 TJI0OYIiHIB HEMIUeHOT
cupoBatku. [Ipu 1iif MeTonMIl y SIKOCTI aHTUTEHIB BUCTYMAIOTh 3B’s3aHI aHTHUTLIA
HEMIYEHOT CHUPOBATKH. [TepeBary BIJITAIOTh HEMPSIMOMY METOIY
IMyHO(IIFOOPECLIEHTHOTO aHaMi3y, SIK Yy TIUBIIIOMY.

Moaudikaiiero  HempsiMOrO  METOJIa € BUKOPUCTaHHS  METOAYy 3
KOMIJIEMEHTOM. BiH Tmonsirae y BHUKOPHUCTaHHI MIYEHOI aHTHKOMILIEMEHTAPHOT

CHUPOBATKH, 110 IMIPUEAHYETHCA 1O KOMILICMCHTA KOMILICKCA AHTUT€H-aHTHUTLIO.
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B uitomy, meton iMmyHodIIOOpECIICHINT MOYKHA BBa)KaTH YHIBEPCAJIbHUM,
OCKUJIbKH BiH MOEIHYE TOYHUNA MOP(OJIOTIUHHMM aHai3 13 BUCOKOI CHEIU(IYHICTIO,
MPOCTUH 1 BUCOKOUYTIUBUH. 3a JOMIOMOTOI0 JAHOTO METOJa MOXKHA 1AeHTU(]IKyBaTH
PAKTUYHO KOXKHUN aHTUTEH BIPYCHOT0, OaKTEepiabHOTO YU 1HIIOTO MOXOIXKEHHS.

JIis ceposyoTiyHOl A1arHOCTUKH IIMPOKOTO MOIIMPEHHS HAaOylu peakiil
arJTIOTUHAIIT, HEPSAMOI reMariioTHHAIl1, HeMTpani3allii 1 3B’ 13yBaHHs KOMIUIEMEHTA.

Peakiito arimroTuHAaIi 3aCTOCOBYIOTH JUIsl BA3HAYEHHS HEB1JIOMUX aHTUTLI 32
JIOTIOMOTOI0 BIJTOMOTO aHTUTE€HA Ta BCTAHOBJCHHS BUIY 30yJHHKA 3a JOMOMOTOIO
BIZIOMHUX aHTHUTLI.

Peakiiss HerpsiMoi ab0 MacMBHOI TreMarMIOTHHAINT - € YyTJIMBINION, HIK
nonepenns. UyTIauBICTh AOCATAETbCA BUKOPUCTAHHSM EPHUTPOIIMTIB, HA TMOBEPXHI
00OJIOHKHM SIKUX COpOYIOThCS OakTepiaibHI 4M BIPYCHI aHTUTeHHM ab0 aHTHUTLIA.
Eputporuty, 10 CEHCUOUN30BaHI AaHTUI€HAMH, HA3WBAIOTh AHTUTEHHUMU
EpPUTPOLIMTAPHUMU  JIarHOCTUKYMaMH Ta BHUKOPUCTOBYIOTh JUIS  BHSIBJICHHS
TUTPYBaHHSI aHTUTLI, @ €PUTPOIUTH, 110 CEHCUOUTI30BaHI aHTUTLIAMHU, HA3UBAIOTh
IMyHOTJI00YJTIHOBUMHM €PUTPOLIUTAPHUMM JI1arHOCTUKYMaMH 1 3aCTOCOBYIOTh IS
BUSIBJICHHS] aHTUTCHIB.

Peaxiisi rajibMyBaHHS TeMarjilOTHHaLll 0a3yeTbCs Ha 3JIaTHOCTI JIESIKUX
BIpYCIB BUKJIMKATH arJIFOTUHALII0 €pUTPOLIMTIB. Y OCHOBI peaKIlii JeKUTh (EHOMEH
yrnepemKeHHs (TalbMyBaHHsS) IMyHHOIO CHPOBATKOIO TeMarjrOTHHAIll €pUTPOLIUTIB
Bipycamu. Peakiiito MHMPOKO 3aCTOCOBYIOTh JJIsi CEPOJIIAarHOCTHK BIPYCHUX 1H(EKIIN
30yJHUKaM SKUX BJIACTHBI T€MaritOTUHYIOY1 BJIACTUBOCTI.

Peakiiss imyHOmudy3ii BUKOPUCTOBYETHCS JJIS BUSBICHHS AHTHICHIB
aHTUTILI. 3aCTOCOBYIOTHCS BCUIAKI PI3SHOBUAHOCTI MPELMITITALI] Y HAMIBPIAKUX TeJsIX
arapy ab6o arapos3u (Meton imyHoau]y3ii 3a OyXTepsoHi, iIMyHOEIEKTpodopes3, MeTo
pagianbHOi  iIMyHOnMDy3ii Tomro. [lpuHiun peakmii  iMyHOaudy3ii  IIHPOKO
BUKOPUCTOBYIOTh JIJIS OKPEMOI'0 BU3HaueHHs crnenudiuaux I/gM ta IgG B cupoBartiii
KpoBi. MeTon 103BOJISIE OJJHOYACHO BUSHAYUTH TUTPHU AHTHUTLI 1 MPUHAICKHICTH 1X JI0

KOHKPETHOT'O KJIacy IMyHOTJI00YIIiHIB.
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Peakiiss 3B’si3yBaHHS KOMIUIEMEHTa JI03BOJISIE TUTPYBATH AHTUTEHU abo
aHTUTIIA 3a CcTyleHeM (ikcallii KOMIUIEMEHTa 3 KOMIUIEKCOM aHTUT€H-aHTUTLIO.
Peakiito mupoKo BUKOPUCTOBYIOTH AJIsi JIarHOCTHKH BIPYCHUX Ta PUKKETCIHHX
1HpexKIii.

Peartiss HeliTpamizamii 6a3yeTbcss Ha 3AaTHOCTI AHTHUTUT HEWUTpali3yBaTu
OakTepiasibHI TOKCMHH Ta BipyCHI aHTHUreHHW. Pe3ynbTaT peakilii BpaxoBYHOThCS IN
vitro abo 3a OiosnoriuauM edekroM. IIIMpoKo 3aCTOCOBYIOTH [JIsi BHSIBJICHHS Ta
TUTPYBaHHS aHTUCTA(UIONI3UHY, AHTUCTPENTONI3UHY, TOIIO, JUJIsl BHSBJICHHSA
MIPaKTUYHO BCiX BIJIOMHUX BIPYCIB.

ImyHodepmenTHuii aHamiz 0a3yeThbCsi HA BHUKOPUCTAHHI AHTUTLI, MIO
KOHBIOTOBaHI 3 (QepMeHTaMH (YacTilie - MEPOKCUAazy 4 JyXxHY (ocdarazy).
Oco6muBoro nomupeHHs Ha0yna Moaudikallis MeToay IMyHO(GEPMEHTHOTO aHAIII3Y -
IMyHOCOpOIIisi Ha TBEpPJIOMY HOCIi (IJJacTMAacH, IEI0JIo3a TOIIO), IO 3JaTHUN
copOyBaTH p1JIKl aHTUT€HU Ta aHTUTLIA.

PanioimyHomoriunuii Metoa 0a3yeTbCs Ha BUKOPUCTAaHHI Pajiioi30TONOL
MITKHA aQHTUTEHIB 0 aHTUTLI. 3a 3BHMYail BUKOPUCTOBYIOTH TBEpaOo(]a30BUil BapiaHT
PaAioIMYHOJIOTIYHOTO METOJY, MPU SIKOMY aHTHUT€HHM YU aHTUTLIA aicOpOyIOThCS Ha
TBepAoMYy Hocli. CyTh METOAY MOJISITa€ y BU3BHAUEHHI KUIBKOCTI BITOMOTO MI4€HOTO
aHTUIeHa a00 aHTUTLIA /0 1 MICHS WOro KOHTAKTy 3 TOMOJIOTIYHUMHU aHTUTUIAMH YU
antureHamu. Lleit MmeTon B Hall Yac € HAMYYTJIMBIBIIIUM JIJI1 BUSHAUYCHHS] aHTUTEHIB
Ta aHTUTIII.

CepoJioriuHi METOIU JOCTIKEHHSI IIUPOKO 3aCTOCOBYIOTh B MOBCSKIACHHIN
MPaKTHUINl I JIIarHOCTUKW TMPAKTUYHO BCIX 1HGEKIIHHUX XBopoO. LI meTomm €
MPOCTUMM, YYTIMBUMH 1 IOCTYITHUMH JIJISl IPAKTUYHUX JabopaTopiid [219,224].

Mopdosoriuni  METoAu JOCHIIKEHHST MOXYTh 3aCTOCOBYBaTUCS —JJIst
BCTAHOBJICHHS XapaKTepy Ta CTaJlii MaToJIOTIYHOTO TpoIleca B TKAHWHAX, HAPUKIIA],
MIPU XPOHIYHOMY MepeOIry BIpyCHUX T€laTUTIB.

[HCTpyMeHTa bHI METOAU JOCTIIKEHHS 3aCTOCOBYIOTH ISl YTOYHEHHS

JlarHo3y, MPOCTEXKEHHS JWHAMIKU 3MiH B opraHax. [lIupoko 3acTOCOBYHOTBHCS
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enexkTpokapaiorpadis,  enekTpoeHnedanorpadis,  PEeHTIEHOJIOTIYHI  METOMH,
peorenaTtorpadis, exorenarorpadis, yabTpa3ByKOBI METO/IH, TOIIIO.
3HaHHS Ta yMiJie BUKOPUCTaHHS BCHOTO KOMILJIEKCY BIJOMHX Ha ChOTOJHI

METOIB JOCIHIPKeHb CYTTEBO TMOJErmyrTh miarHoctuky TT3. [iarnoz TT3
BepUQIKyETHCSI, HACAMIIEPE/, Ha MM1ICTaB1 KIIHIKO-€MiIeMI0JIOTTYHUX TaHUX, IPOBITHE
3HAYCHHS Cepell SKUX Ma€ KIHIYHUA CHUMITOMOKOMILUIEKC 3aXBOPIOBAHHS, a BCI
METO/I1 TaOOPATOPHOT A1arHOCTUKH MOBUHHI PO3IIISIIATUCS, K T0AATKOBI.
Cmpyxmypa TT3. 3 no3uniii cyqacHoro 6adeHHs npo ctpykrypy TT3, iX moauIsIoTh
Ha 4OTUPH BesmKi Tpynu: gipycui: BUUI- | Ta Il Tumis, Bipycu renaturis A, B, C, D, E,
F, G, TTV, SEN-V, HTLV-I ta HTLV-II, Bipycu npocroro repnecy | Ta Il Tumis,
CMV, Bipyc Enmreiina-bapp, nmapsosipyc B19, Bipyc BITpsIHOI BiCIIH, OTIOSICYIOYOTO
mumiato, reprecy moauau VI, VI, VI tunis, remopariqioi 1uxoMaHku 3axiHOTO
Hiny Tomo; 6axkmepianvni: 30yaHuku cuduiicy Tta ¢pambesii, Opyuennosy,
PHUKETCHO31B, TPOKA3H, CATbMOHENbO31B TOIIO; 3yMOGIeH] npocmituwumuy. 30y THUKH
MaJsipii, TOKCOIUIa3MO3y, JEHIIIMaH103y, TPIMTAaHOCOMO3Y TOIIO; IHeKYii, o MoxiCyms
Oymu 3HAUUMI SIK 2eMOMPAHCMICUBHI V MaUOYymHboMy: TIPIOHHU, OaKTepli, 110 3/1aTHI
yTBOproBaTH L-popmu, BipyCHI JMXOMaHKH, BIpycHI eHiedaitu [228-231].

VYcranoBamu city>K0u KpoBi B YKpaiHi 3[1MCHIOETHCSI TECTYBAHHS 3arOTOBJIEHOT
KpoBI Ha 30yaHuKiB renaTuTiB B Ta C, BipyciB imyHoaediuuty moaunu | ta |l tumis,
cudimicy. [loyanoch BHpOBaIKYBATUCh TECTyBaHHsA Ha IuromeranoBipyc (CMV)
[222]. T1o Mipi po3mIMpeHHs HAKMX 3HaHb po 30yaHukiB TT3, nuiaxiB iHpiKyBaHHS,
PO3yMIHHS TI€1 IIKOH, IKOi BOHU MOXYTh 3aBJIaTH 37I0POB’ 10 METUYHOTO TIEPCOHATTY
Ta pEIUIII€EHTaM KOMIIOHETIB KPOBI, a IHO1 1 IOCTABUTH IT1]1 3aTPO3Y iX KUTTS, BUHUKAE
HEOOXIAHICTh y 3a0e3MeueHH] MOBHOI[IHHOTO 3HE3apakyBaHHS BUOPAKOBAHUX 3a
Mapkepamu TT3 KOMIIOHETIB KPOBI Mepe/T iX KIHIIEBOI YTHITI3aIlI€I0.

Haiinommupenimoro rpynoro TT3, mo Mae mnpakTuuHe, MEIUYHO-COLIAJIbHE
3HA4YCHHs € nmoctTpaHcdy3iitai rematutu [217-220, 232-234].

[Toctrpancdysiiini rematutu (IITI) — e rpyma aHTPOMOHO3HMX — BIPYCHUX
3aXBOPIOBaHb, 1110 BUHUKAIOTH MICJS MMPOBEJACHHS TEMOKOMIIOHEHTHOI TpaHCcdy31iHOT

Teparnii, koHTaMiHOBaHOi Bipycamu remarutiB (BI'), nuromeranosipycom (CMV), a
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TaKOXX BHACHIJOK Iepe/laBaHHsS 03HAUYCHMX BIPYCIB 3 KPOB’IO BIpyCOHOCIs (70HODA,
XBOPOTO, MEAMYHOIO TMEPCOHANy) B IMpOIECi 3aroToBKH, (paki[ioHyBaHHS YU
nepepoOKH KpoBi abo/Ta i 4yac BUKOHAHHS TpaHcdysionoriunux omepamii. [ITT
PO3TIIAIAIOTRCS K BapiaHT apTHQIIAIBFHOTO MEeXaHi3My Tepeaadi iH(ekIii BipycHO1
npupoau [219-220].

Etionoriuyna ctpykrypa IITI. Cepen rematuTiB 3 mapeHTEpaIbHUM IUISIXOM
nepenaBanss [1TI y pi3Hux kpainax ckiagaroth 2 - 21 %. Hanpuknan, B @inmsHall Ta
Hinepnannax [ITT B cTpyKTypl renaTuTiB 13 MapeHTEpaIbHUM IIITXOM IMepelaBaHHs
CTaHOBUTH 01M3bKO 5%, B Himeuunni, @panirii, CLLIA, Anonii 1o 10%, a B ITanii ta
Icnanii 7o 21%, B xpainax CH/J - 6nusbko 10%. Ha nymky psamy aBTopiB, abcosroTHa
KitbKicTh BumanakiB I[ITT 3HaxomuTbest B OpsiMiid KOPENATHBHIA 3aJI€KHOCTI BiJ
3arajbHOTI 3aXBOPIOBAHOCTI reMaTUTAMU Ha KOHKPETHIN TEPUTOPIi, CTaHy opraHizarlii
CIIyKOM KpOBI, YacTOTH O€3CMMITOMHOIO HOCIICTBa BIPYCIB T€MNAaTUTIB CEPEN
HAaCEeJICHHsI, IHTEHCUBHOCTI peati3allii 1HIIUX NUISIXIB epeaBaHHs 30y AHUKIB TOIIIO.
Opnak, siK ToKa3ano O1IbII MOTIUOJICHEe BUBUCHHS €IT1JIEM10JIOT1T BIDYCHUX IeNaTHUTIB,
3okpema IITI, B VYkpaiHi, He 3BakalouM Ha 30UIBIICHHS B OCTaHHI POKH
3aXBOPIOBAHOCTI Ha BipycHI rematutH, 4actora I[ITT He 306inbmmiach, 3HAYHO
3MIHWJIACh CTPYKTypa BIPYCHUX TE€MATHUTIB, SKI NEPENaroThCs MapeHTEPATbHUM
HUIIXOM. 30UIbIIMIIACH KUIBKICTh BIPYCHUX TI€NATUTIB, SKI BUHUKAIOTH BHACIIAOK
1H’ €KIIHHOTO YBEICHHS HAPKOTUYHMX 3aco0iB [217,218].

VY 1ockoHaJIEHHsI CUCTEMHU OpraHi3alli JOHOPCTBA, Ja0OPATOPHUX TEXHOJOTIH 1
CKPUHIHTOBUX JOCIIJKEHb B TPaHCPY31HHINA MEIUITMHI JO3BOJIAIOTH CIO/IBATHCH HA
MIHIMI3allil0 pU3UKY Mepe/laBaHHsI BIPYCIB renaTuTiB 13 KpoB'1o [224,232]. Ane pu3uk
1H(DEeKIIHHOT KOHTaMIHAIl1 PEIUIIEHTIB NPU NPOBEIECHHI reMOTpaHc(Py31iHOT Tepamii
€ peadbHUM. Y Cl IPUYUHU ICHYBaHHSI PU3HKY 1H(GEKIIITHOT KOHTaMIHAIlT PEIUITIEHTIB
KpOBI, MPOIYKTIB 11 (hpakilioHyBaHHA 1 mepepoOseHHs 30ynHukamu BIT mMoxxHa
3rpyMyBaTH HACTYITHUM YHHOM:

1) comianbHO-meMorpadiuHi (3pocTaHHs 3axBOproBaHOCTI Ha BI', TOTOXHICTH

TT3 1 3axBOpIOBaHb, 110 MEPEIAIOTHCI CTATEBUM IIJISXOM, 3pOCTaHHS IMUTOMOI Baru
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y4acTi y IJIATHOMY JIOHOPCTBI1 0C10 AEBIaHTHUX TPYII, MOMUPEHICTh IMYHO1e(PIITUTHUX
CTaHIB);

2) MEIWKO-TEXHOJIOTiuHI  (OOMEXKEHICTh 1  HEJIOCKOHAIICTh  CHUCTEMH
CKPUHIHTOBOTO OOCTEXEHHSI JOHOPIB, HEJOCTATHS UYTJUBICTh 1 CHEHU(IYHICTD
J1arHOCTUYHUX TECT-CUCTEM, OOMEXEHICTh ysaBieHb mpo TT3 y mmpokoro 3aramy
MEINYHUX TMPAIiBHUKIB, HEJJOCKOHATICTh METO/IB €NIMIHAIlli Ta 1HAKTUBAIIl BIpyCiB
npu mepepoOlll KpoBli HAa KOMIIOHEHTH Ta NpemnapaTH, 3aCTOCYBaHHS BIIKPUTHX 1
HAIIBB1IKPUTUX METO/IIB IPUTOTYyBaHH T€MOKOMITOHEHTIB BiJICYyTHICTh I€KPETOBAHOI
CUCTEMHU MOTIUOJIEHOT0 00CTEKEHHS, JIIKYBaHHS Ta HArjsiay 3a 0co0amu, y SKUX Mij
yac CKPUHIHTOBUX JOCTIKeHb BusBIeHI mapkepu BI' Ta inmux TT3, BigyTHICTH
YITKUX KpUTEpIiB MOBEPHEHHS JO YHCIa JOHOpIB 0cCi0, M0 MaloTh Ol0XIMIYHI
BIJIXMJICHHS Y KPOBI TOIIO);

3) eBomroiiisi BipyciB. TpaHcdopmailiss JOBKULISA MiJl BIUIMBOM TEXHOTEHHOTO
BTpY4YaHHs JIOAWHM, 3MIHU €KOJOTIYHOI CHUTYyallii, CIPUYHHIOIOTh 10 BUHUKHEHHS
CTaHiB, SIKI CYNPOBOKYIOTbCS MNOPYIIEHHSMU IMYHHOI CHUCTEMH 1, HacamIepes,
Hecnenr(iyHoi MPOTUBIPYCHOT PE3UCTEHTHOCTI.

B etionoriuniit ctpyktypi IITT 30ynuuku BI' po3raimoBani HACTYITHUM YHUHOM:
Bipyc rematuty C — 50-88 %, Bipyc renatuty B — 25-50 %, nuuromeranosipyc — 4-6 %,
iHuI Bipycu — 1-4 %. 3a ocTaHH1 5 pOKiB 3HAYHO 3MIHWIKNCH YSBJIEHHS MPO BIPYCHI
renaTuTH, iX 30yJAHMKIB. 3aBASUYIOYM JOCSTHEHHSM BIpPYCOJIOTii, 1MYHOJIOTII,
T€HETUKHU CTaJI0 MOKJIMBUM BUSBJIEHHS Ta 17€HTU(IKYBaHHS I'€aTOTPOIHUX BIPYCIB,
10 JTO3BOJIMJIO YTOYHHUTH €TI10JI0T1I0 0araThb0X XpOHIYHUX 3aXBOPIOBaHb MEUiHKH [2,3.

AndaBiTHHI CIHCOK BipyCIB T€NaTUTIB JOMOBHUBCS HOBUMH OyKBaMH, y 3B’ SI3KY
3 BIIKpUTTAM y 1995 p. rpymamu BYeHux Ha 4o 3 J. Simons ta J. Linnen (1996)
BipyciB renatuty G (HGV) ta TTV (T. Nishizawa et al., 1997). L{inkoM #iMoBipHO,
o eriosoriuda crpykrypa IITIT mo mipi mornubJieHHsS 3HaHB MPO TENATOTPOIIHI
BIPYCH, CYTTEBO 3MIHUTHCS 3 POKaAMHU.

30yaauk BipycHoro rematuty C — HCV OyB imentudikoBanuii B 1989 porri.
I[ITI'C na cpboronni B ctpykrypi IITI y pisHux kpainax ckiagae Big 50 mo 88 %,

IpUYOMYy, ICHY€ BapiaOeNbHICTh aOCOMIOTHUX 1 BIJHOCHHUX TIOKa3HUKIB HOro
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nomupeHocTi, Ak 1 iHmux [T, mo mipi yaocKkoHaIeHHS MEAUYHUX TEXHOJIOTH HOTo
niarHocTuku. Bimomo 12 renortuniB BipycHoro rematuty C. o BIpoBamKeHHsS B
MPAKTUKY OOCTEXEHHS OHOPIB reMOKoMMoHeHTiB Ha aHTtu- HCV, cepokoHBepcito
npotarom 6 MicdiiB cnocrepiranu y 12,4 % kapaioxipypriuHux XBopux, y 6,6 %
XBOpHX, AKi oTpumyBanu 1-12 remotpancdysiii Ta 'y 16,3 % nariieHris, sskuM 0yJio
3niicHeHo moHana 12 remoTtpancdys3iid.

30yanuk renatuty B — HBV OyB Businenuii B 1962 pori. [lepiia Ha3Ba aHTUreHa
JAHOTO Bipyca — “‘aBCTPATIMCHKUN AHTUTEH — TIOB’S3aHA 3 MOTO BUSBJICHHSIM Y
CUPOBATIIl KPOB1 aBcTpaiiiicbkux abopireHiB. [li3uHime BiH OyB 11eHTU(DIKOBAHUHN 5K
noBepxueBuii anturen HBV (HBsAg). OcoOamBicTio HBV € i#oro Bucoka
iH(EKIIHHICTh, KA B CHPOBATIII KPOBi 30epiracThcs Ha BiTh 3a po3Bemenns 107-10°
npu t 30-32°C npotsrom 6 micsanis, npu -20°C — npotsarom 20 XBUIIMH, a IpH 06poOIIi
cyxum xapom - 160°C npotarom 1 romunm.

[ITI'D 3aiimae Heznauny oo cepen IITT, ockuibku BUTydeHHS 3pa3KiB KPOBI 1
il KOMIIOHEHTIB, siIKi MarTh Mapkepu HBV, npuszBoauth 10 MiHIMIZAIIT PU3UK
3apakKeHHs BIpyCHUM renatutoM D mpu npoBeaeHH1 reMoTpaHcy3iiHOI Tepamii.

[ITT'G Buaukae Bcaiag 3a TpaHcdy3isMu KpoBi Ta ii kommoneHTiB. HGV
BIJIHOCUTBCA 1O 1H(QEKLIM 3 MapeHTepalbHUM ILUIAXOM Iepenadi. MOXIUBUM €
CTaTeBUH 1 BEpTUKAIbHUI NUIAX 1H(IKyBaHHs. [Ticis remoTpancdy3iil MOKe BUHUKATH
roctpuii Ta pyapminanTauii [ITT. Kininiuna kaptuna [ITT'G naituacrimie nepebirae 3
HOpMaJbHUMHM  a00  HE3HAYHO  TIJABUIICHUMH  TOKa3HUKAMH  aKTHUBHOCTI
aminotpancdepas. 3umkerds Tutpy RNA HGV B cuposartiii kpoBi 1 mosiBa aHTUTLI J0
o0oioHO4HOTO aHTUreHa (antu - E ) € mapkepamu BugykanHsa Bij renatuty G.

Hiarnoctuka IITI" TT (TT — aGpeBiaTypa 3a 1HILIMAIaMA XBOPOTO, 13 CHPOBATKH
SKOTO 1 OyJI0 BUALICHO Bipyc. XBOPHI 3aHEy’KaB Ha TEMATUT MICIs reMoTpaHcdy3ii)
0a3yeThCsl Ha 0COOIMBOCTAX KIIHIKU (TOCTpUiA, PyJIbMIHAHTHUMN, XPOHIYHUI TeNaTT),
BusieiieHH1 JIHK TTV y cuposariii, rematonuTax, a Takox antutia ao Bipycy TT. He
IUBJISIYMCh HA TOBIAOMJICHHS MpO He3HauHy nutomy Bary rematuTiB G 1 TT B
ctpykrypl IITT, ix ponp y Bumankax koiH(EKIii 3 IHIIMMH BipycaMHu TI€NaTHUTIB,

sokpema HBV, HCV, no kiHIs He BUSCHEHA.
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I'enatut, etionoriyno 3B's3anuii 13 Bipycom SEN-V, npo skuit Bmepiie
3aroBOpHJIM 30BCIiM HenmaBHO (1999), enineMiosOTiYHO € MOAIOHUM rernaTtuTaMm, sKi
nepenarotbes naperrepanbHo (B, C, D). MoximBo, SEN-V e BiamoBigaJbHUM 3a
Hepo3u(poBaHi BUIAJIKHU CIIajaXiB TOCTPOro 1 XpOHIYHOTO T'eNaTUTY .

[ITI, moB’si3anuit 3 iHGIKyBaHHAM nHUTOMerajoBipycoM (CMV), B cTpykTypi
[T  3aiiMmae  jekimpka  BimcoTkiB. Moro mHTOMa Bara  3pocTae y
IMyHOKOMIIPOMEHTOBaHUX naIieHTiB. CMV mae 31aTHICTh EPCUCTYBATH y TKAHUHAX
1 JIEWKOIMTaX MPOTATOM JEKIJIbKOX POKIB MsICis nepBUHHOTO iH(DiKyBaHHs. Kpos, sika
He Mae aHTU-CMV anTuTin He Hece B co01 pu3uky iHGikyBaHHs CMV. Y pelunieHTis,
K1 MalOTh PO3JaJH IMYHITETY, npueaHanHss CMV-iHdekIil npu3BOAUTH 10 TSHKKUX
HACIIAKIB 3 YpaXeHHSM BHYTpIIHIX opradiB, po3sButky I[ITI" CMV, wyacto 3
JeTaNbHUMU HaciiikamMu. ToMy 1Jis Mali€HTiB 13 03HaAKaMU IMyHOI€(PIITUTHUX CTaHIB
CHiJ 3aCTOCOBYBaTH reMoTpaHc(y3iiiHl cepenoBuina Tuibku Big CMV-HeraTuBHUX
JIOHOPIB.

KpoB npakTuuHo Oynb-sIKOTO JOHOpPA, MO 1H(GIKOBaHHUM 30yTHUKOM BipyCHOTO
rermatuty (HaBiTh A, E, F) Ha cTanii iHpiKyBaHHS, IO CYIPOBOJKYETHCS BIpyCEMI€O,
MOKE CTaTH JKEPEIIOM 3apakKeHHSI PEIIUITI€HTA.

VY Bunaakax [1TI iHkyOariiinuii nepioj] Mo BiAHOIICHHIO JO aHAJIOTTYHOTO Y pa3i
1H(1KyBaHHS 32 OCHOBHUM IUISIXOM Iepejiadl, CKOPOUY€EThCS.

[Tpu 3axBoproBanHi Ha [ITT peectpyeTbes Bech CIIEKTp KIIHIYHUX MPOSBIB, IO
XapakTepHi s mepebiry BignoBigamx rematutie B,C, D, G, TT, CMV.
Ocob6muBoctsimu  kimiHiku [ITT HasuBaroTh X B’sumil CyOKIIHIYHUN Tepeoir,
HACTUPJIMBONIPOTPECYIOUMI XapaKTep, BEJIMKY 4YacTOTy TpaHchopmarlli B IUPO3 Ta
OHKOJIOT14HI 3aXBOPIOBaHHS (TeMaTOKapIIMHOMA).

3axogamu mpodimaktuku 1o 3amobiranHio IITIT € perenpHEe momepkaHHS
THCTPYKI[I 3 OOCTEXEHHS JIOHOpIB KpPOBI Ta ii KOMIIOHEHTIB 1 MEINEpPCOHATy Ha
MpeAMET HOCIICTBA BIpYCIB, IO BHUKIUKAIOTh TI'ENAaTUTH, AOTPUMAHHSA MPaBUII
3aroTOBKHU, 0OCTEKEHHS Ta 30epiraHHs reMoTpaHcdy3iiHUX 3ac001iB TOI0. MeTogoM
cnenugiunoi npodinaktuku IITI" € BakuuHallis nepcoHaNy YCTaHOB CIY>KOU KpOBI,

JIOHOPIB, PEIUIIEHTIB, MEINEPCOHATY BIIIIJICHh TeMOMializy Ta THX, IO
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3aCTOCOBYIOTh TeMOoTpaHcdy3ii, Ik MeTO JIiKyBaHHs. Ha choroHi po3po0eHo 4iTki
cxemu npodinakTrky BipycHoro renatuty B. BOO3 oronocuna nporpamy JikBigaiii
BI'B na 3emuiit kym g0 2010 poky, anme naHe 3aBaaHHS HE OyJio BHpIIICHE.
BakuuHanio 311MCHIOIOTH BakKIIMHaMH, IO JI03BOJIeHI N0 3actocyBanHa MO3
VYkpainu. BakiuHaris poBOAUTHCS 32 BIIMOBIAHUMH CXEMaMH.

HactynHoto mpobnemoro B Tpancgysionorii € momupenicts BIJI/CHI Dy cepen
JOHOpOCITpoMOXKHOTO HaceneHHs [1,7,9]. Paga Oesneku €Bpornu Bu3Haumia CHIJI,
MOIIMPEHICTh SKOTO Halylla XapakTepy MaHAeMii, K 3arpo3y sl 0e3MeKH JI0ICTBA.
B 1981 pori odimiitHO O0yn0 MOBIIOMJIEHO MPO IMOSBY HOBOTO 3aXBOPIOBAHHS, IO
OTpUMaJI0 Ha3By ‘“‘CHHIpoM HabyToro imyHonaedinuty moaunu” ado CHIJI (anr.
AIDS — The Acquired Immune Deficiency Syndrome). Ha choromni BUAiIEHO Ta
i1eHTrdIKOBaHO JBa TUIHU Bipycy imyHonedinuty moaunu (BLUJI-1 ta BIJI-2), ski
MaroTh BIIMIHHOCTI y TEHOMAaX Ta aHTUT€HHIN cTpyKTypi OunkiB. BIJI-1 € npuunHOIO
tenepimupoi nangemii BIJI/CHIly y cBiti, a BIJI-2 ocHoBHOIO mpuuuHoto BLJI-
indexmii Ta CHIJly B 15 kpainax 3axigHoi Adpuku. Llogus y cBiTi iHIKy€eThCS
0sm3pK0 16 THC. 0C10, MTPUYOMY MOJIOBHHA 13 HUX — y Biml 14-25 pokis. B €Bpomi
ocHoBHe mnomupennss BIJI/CHIH mnor’s3yroTes 13 crareBumu (romo-, 0i- Ta
reTepoCceKCyaIbHUMU) CTOCYHKaMHU, 1H’ €EKLIMHUM BXXUBAaHHAM HapKOTHKIB. YKpaiHa 3a
TEMIIAMH POCTY KUIBKOCTI 1H(IKOBaHUX 3aiiMae mpoBiaHe Micue y CxinHid €Bpori.
Cepenniit moka3zHuk posnosctopkeHdss BIJI y namnii nepxkaBi cTtaHoBUTH 68,8 Ha
100000 memikaniiiB, a B JlninponeTpoBchKii, Jlonenbkiii, MukoaaiBebkiil Ta OnechbKiii
o0nacTsX BiH MEPEBUINYE cepeAHiil piBeHb y 2 1 Ouibiie pasiB. OcobnusicTio BIJI-
iH(beKIi € 3MaTHICTh 30yAHUKA MOBrUil 4ac (8-12 pokiB 1 Oinblie) mepedyBaTu B
OpraHi3Mi JIIOAUHU 6€3 MPosiBy MaHipecTHUX (PopM XBOpOOH.

3rimno Knacudikariii BipyCiB JIOJWHHW Ta TBapWH, IO 3aTBEp/KEHA 3a
Marepianamu gomnosiai VI MixXHapoAHOT0 KOMITETY 3 TaKCOHOMIi BIPYCIB, BIpyCH
BIJI-1 ta BIJI-2 BinHeceni 1o poaunu Retroviridae, poay Lentivirus. Bipycu BIJI-1 Ta
BIJI-2 € nepmiiMu npecTaBHUKaMU JICHTIBIPYCIB, SIKI CIIPUYUHUIIN 3aXBOPIOBAHHS Y
moauuu. Bipycu BUI-1 ta BIJI-2 € PHK-MmicTkumu petpoBipycamu, 110 MarOTh

CkIagHy OymoBy. BoHM MaroTh BIIMIHHOCTI y CBOiX T€HOMax Ta B aHTUTEHHIN
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CTpYKTypi OinkiB. OOuaBa Bipycu MarTh chepuuHy Gopmy, AisiMETp iX CTAaHOBUTH
100-120 uM. Bipycu MaroTh 30BHIIIHIO IJIIKOJIIIIIHY JIBOIIAPOBY OOOJIOHKY, 110 Ma€
72 BucTymy, SIKi yTBopeHi riikonpoteiHamu gp120 ta gp41. I'mikonporein gpl120 mae
MosIeKysipHy Macy 120 kDa 1 CTYKTypHO TOB’Si3aHMM HETPUBKUMHU 3B’s3KaMU 13
iHmmM Oinkom gp4l, mo mae monekynsipHy macy 41 kDa. OctanHiil MOXxe Jerko
BIIpUBATHCS BiJ] 30BHINIHHOI OOOJIOHKH 1 BUTEHO MUPKYJIIOBATH Y KPOB1 BUKJIMKAIOUN
HeraTuBHI Hacmiakd.  [lig 30BHINIHBOIO OO0OJIOHKOIO BIPYCIB PO3TalIOBAHUIMA
MaTpUKCHHM O110K P17, 10 Mae MosexysipHy Macy 17 kDa. Bin ¢popmye MaTpukcHy
000JIOHKY BIpYCiB. Y CEplLeBUHI BIPYCHOI YaCTKU PO3MIIICHUN HYKIJICOKAINCU]I, 1110
dbopmye smpo Bipycy. OcHoBHUM OUIKOM, 1m0 (opmye Hykieokarncun y BII-1 €
npotein p24/25, a y BIJI-2 - npotein p26. YV cepennHi HyKJICOKAICHY 3HAXOIUTHCS
BIpYCHUH TE€HOM, IO NpPEICTaBIICHUI: JBOMa caMocTiiHuMU Mmoiekyjiamu PHK,
MOJIEKyJIaMH 3BOPOTHOI TPaHCKPHUIITa3H, IHTErpas3u, mpoTeasu Ta pubonykieasu H. Jlo
CKJIaJly BipyciB BXOASTS i iHII GiNKU. IX MOMINAIOTE HA CTPYKTYPHI Ta PeryIsTOpHi.
Jlo ctpyktypHux mnpoteiniB y BIJI-1 Hamexarh: OUTKHM OOOJIOHKH, IO KOJYIOThCS
reHoM env-gpl20, gpl60 i gp41, Oinku ceprieBUHH, IO KOAYIOThCS TeHOM (Jag-p24/25,
pl7, p55, a Takok OINKH-EH3MMH, L0 KOAYIOThCS TreHom Pol-p66, p51, p3, pll. Hdo
CTPYKTypHUX MpoTeiHiB y BIJI-2 Hanexats: O61Iku 000JTOHKHU, IO KOJIYIOTHCS TEHOM
env-gpl140, gpl05 i gp36, OiKKM ceplieBUHM, 110 KOIYIOTHCSA reHoM gag-p56, p26, pl8,
a TaKoXX OUTKHU-CH3UMH, 1110 KOAYIThcs reHoM Pol-p68, p53, p34, pl10. PeryastopHi
oinku y Bipycax BIJI-1 ta BIJI-2 BUKOHYIOTH pI3HOMAHITHI PEryisTOpHI (PYHKII]
MPOTSITOM J>KATTEBOTO IMKIY BIPYCYy, TadbMylOThb a00 aKTHUBYIOTh MPOIIECH
tpanckpumnilii. 'enom BIJI mpencraBieHnii 1BoMa caMOCTIHHUMH OJHOHHUTKOBHUMH
moniekyinamu PHK, koxHa i3 akux mae 9 reHiB: TpU OCHOBHI Ta WICTh —
perynsitopaux. Okpim 11boro, renom BIJI moske 6ytu y Burnsam JJHK, o y mporeci
PEeNpOoAYKIIi BIpyCy B KJIITHHI Xa3siiHa CUHTE3y€EThCs Ha MaTpuuHii BipioHH1 PHK 3a
Y4acTIO 3BOPOTHOI TpaHCKpuNTa3u 1 y noganbiiomy BOyaoByethcs B JIHK-renom

KIiTUHU-Xa3diHa. Taky ¢opmy icHyBanns BIJI nasuBarors JHK-mposipycom

[216,219].
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BUI € TepmonaGuibHUMU HE CTIMKUMU 10 Jii (DI3UKO-XIMIYHUX YHWHHHKIB
noskimns. IIpu Temnepatypi 80-100°C Bipyc moBHICTIO iHAKTHBY€ETECS IPOTATOM 1-5
XB., a porpisanss npu 56°C mpotsarom 30 XB. 3MeHIIye HOro iH(eKIiiiHy aKTHBHICT
y 100 paziB. Bipyc pyHHYeTbCA 1 3HEIIKOKYEThCS BCiMa JAe31H(PEKIIHHUMU
po3unMHamu, 30KkpeMa 6% pO3YMHOM IMEpeKHCcy BOAHIO Ta 2% pPO3YMHOM
rioTapanpaeriay npotsarom 30 xB. BUI e ctiiikum 10 1ii 10HI3yFO9OTO BUIIPOMIHEHHS
Ta 3aMOPOKYBaHHSI.

B opranizm mroauau BIJI notpamnsisie, B OCHOBHOMY, TpbOMa LUIIXaMU: CTATEBUM,
MapeHTEpATIbHUM Ta BEPTUKAIBLHUM (BiJl 1H(PIKOBaHOI Marepl 10 AuTHHM). KmiTunw,
mo iHbikyroThcss BUI, moBuHHI mMaTu Ha cBoiii moBepxHi CD4+ penenrtop. binok
po3mi3HaBaHHs Ta MpukpimieHHs gpl120 Btymae y B3aemomiro 3 CD4+ pernentopom
nuroniemu  kmituHu.  CD4-penentopy € Ha  moBepxHi  T4-miMm@ouuris
(xenmepu/iIHAYKTOPH), MOHOLMTIB/MakpodariB Ta JESIKUX IHIIMX KIITHH TKaHUH
opranizMy. ['omoBHumu  wmimeHsmu i1 BUI € T4-mimpouutu  Ta
MoHOIMTH/Makpo(dark, OCKIIBKM Ha3BaHI KJIITHHH HECYTh Ha CBOid ITOBEPXHi, B
cepenabomy, BiamoigHo 7000 ta 200 momexyn CD4+. BIJI xapaktepusyeTbcsi He
TITBKH TPOIHICTIO /10 O3HAYEHHMX KIITHUH KpOBI, a 1 HeWpoTpomHicTio. BiH nerko
MPOHUKAE Y KIIITUHU MO3KY — aCTPOIIMUTH Ta HEUPOIIUTH.

Ha cborogi BUALISAIOTE IT’ATh CIIOCOOIB NMpOHUKHEHHs BIJI y KIITHHU-MILIEHI.
[lepmmii momnsirae y ToMy, mo BipycHuid 0110k gp120 3’ €qHaBIIUCH 13 crienu(IaHUM
perienitopoM CD4 kmiTHHU-MIIIEHI, YyTBOPIOE KOMIUIEKC Ha ii MOBEpPXHI pa3oM 3
BipycHUM OiikoM gp41 Ta BiamoBigHuM perernrropom 3nutTs (fusion receptor). ITicas
3IUTTS MEMOpaH KIiTUHU Ta Bipycy BipycHa PHK nponukae y kiniTuHy 1 TUM caMuUM
3a0e3nedye mojanbiiuid mepedir iHdekiiiHoro mnpomecy. Jpyruii cnoci0
npoHukHeHHs1 BIJI y kniTuHy-MillleHb MOKe 31HCHIOBATUCS OMOCEPEIKOBAHO Yepes
peueniito koMiiekey BIJI 3 mpoTuBipyCHUMU aHTUTUIAMU Ta KIIITUHHUM PELIEITOPOM
st Fc-pparmMenTa mosiekynu iMmyHori00ymiHiB. el nuisix 3abe3neuye TpOHUKHEHHS
reHomy BIJI 6e3 ioro 0060710HKHM a0o0 JeHATYpOBaHOIO 000JIOHKOI. O3HAaUYeHUM
[UISIXOM MOXYTh 1H(IKYBaTHCS KIUTHHU HE TUIBKH 3a JOMOMOrow Fc-gpparMeHtis

MoJIeKy |g, a 1 3a JOMOMOT 00 PI3HOMAHITHUX ayTO- Ta aJIOAHTUTLI MPOTH TKAHUHHUX
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aHTUTeHIB JIoAuHU. TpeTiit crociO iHdikyBaHHs k1iTHH BIJI BinOyBaeThcs 3a yuacTio
nceBoBipyciB. IIceBaoBipycH — 1€ BIpYyCHI YacTKH, IO IMOOYJ0BaH1 13 00OJIOHKH
OJTHOTO BIpyCy (HAmpuWKIaJ, TepreBipyca), a TEHOM MPEICTaBICHUNA MaTepiaioM
iHIoro Bipyca (Hanpukian, BIJT). Taki Bipycu Jierko iHDIKYIOTh CBOT KIIITHHU-MIIIICHI,
HalpUKJIaj, eMmTelianbHi, a Jam - B HUX BXe BiaTBOproeThes BIlJI-iHdekris.
YerBeptuii Mexanizm no3Bossie BIJI indikyBaTu kimiTuHH, siki He MaioTh CD4+
pelLenTopiB 1 € Ha CbOTOHI HeBUBUEHUM. [1’saTuii croci6 iH¢ikyBanHsa kiiTuH BLJI
3MIUCHIOETRCS 32 JJOTIOMOTO0 YTBOpeHHS KomIuiekcy BIJI i3 imynHnM iHTEpdEepoHOM.
Takum 9yuHOM MOXYTh 1H(GIKYBAaTHUCS KIIITHHH, III0 MAIOTh PEIETITOPH 110 IHTep(PepoHy.

[Ticns mponuknenns PHK B y xmiTuHy-milieHb BiOYBAaOTHCS MPOIIECH
axktuBHOI penpoaykiii BIJI. ILleit mpouec TpuBae 4-6 THXKHIB, TICHS YOO 3MEHITY€THCS
IHTEHCUBHICTh BIATBOPEHHS BIpycy. B 1eil yac mepeBakHa OUIBIIICTH BIPYCIB
MEePEXOAUTh B JIATEHTHUM cTaH. TpuBamicTs naTeHTHOI cTaili BIJI-iHdekuii y pi3Hux
KIIITUHAX € HeoJHakoBow. [IpoaykTuBHa ctaais po3Butky BlJI-iHdekiii HacTae mia
BIUTMBOM DI3HOMaHITHUX (HaKTOpiB, 30KpemMa, MiJ di€l0 30yJHHUKIB BIPYCHUX Ta
OakTepianbHUX 1H(EKIIH, CTpeciB, 3MIH TOPMOHAJIBHOTO CTAaTyCy, OIPOMIHEHHS
ynbTpadioneroBuM rpominHsaM tomio. [Iporecu penpoaykiii BIJI y T4-mimdonmrax
CYTPOBOJUKYETHCS X PYyHHYBaHHSM 1 BHXOJOM BEIHKOI KiTbKOCTI HOBOYTBOPEHHX
BipioHiB. [Iporec BUXOay 3IMCIOETHCS NUIAXOM OpPYHBKYBaHHS, CYNpPOBOXKYEThCS
PO3PUBAHHSM ITUTOIIA3MATUYHOI MEMOpaHHW KIIITUHHU-Xa3siiHA Ta 11 3arubesuiro, 1o
MPOSIBIISIETBCSL B MEPCHEKTUBI, Hacammepen, GopmyBaHHAM  T4-KIITUHHOTO
iMyHOIe(piruTy. SIK HACHIOK — MOTEpIae BCsl IMyHHA CHUCTeMa. Y MOBHO-TIATOT€HHA
Mmikpodiopa y BlJI-indikoBaHOT TI0IMHNA BUXOIUTH 13-111]1 KOHTPOJIIO 1 BUSIBIISIE CBO1
MAaTOT€HHI BJIACTHBOCTI. BHWHUKaIOTh ONOPTYHICTUYHI 1H(EKIIi Ta 1HBA3Ii.
[Ipurnidennss kinepHoi (yHKIIT cUCTEeMH IMYHITETY MOXE CYMPOBOIKYBATHUCS
BUHUKHEHHSM MyXJIUH — JiM¢pom, capkomu Kanomi Toimo.

3rigno kinacudikauii BOO3 y po3sutky BUI-indexuii/CHIdy Buginstore n’1h
CTaiil 3aXBOPIOBaHHS: 1) TOCTPOro 3aXBOPIOBAHHS; 2) O€3CUMIITOMHOTO HOCIHCTBA; 3)
MEePCUCTYI0UO0i TeHepanizoBanoi JiMmpanenonarii; 4) CHI/l-acomiiioBanuii KOMILJIEKC;

5) CHIJT [216,219,222].
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Crajisi TOCTpOro 3axBOPIOBAHHS BHHHUKAE TIICISA 1HKyOaIriiHOTO Tepiody, IO
MOKE TPUBATH BiJl JBOX JIO IIECTH THXHIB. ['ocTa cramis mae miciie y 15-50% BIJI-
1H(1KOBaHUX, XapaKTEePHU3y€ThCS 3HAUHUM KITHIYHUM nodiMopdizmoM. e moxe OyTu
IPUIONOIIOHUM CHHIIPOM, TOCTpa pecripaTopHa 1HGEKIls, MOHOHYKJIC030MO 10HUH
CHUHJPOM, TOJiaJCHONAaTisl, BUCUIIKHM, IO MOAIOHI JO KpacHyXH, TaCTPOCHTEPHT,
JMXOMaHKa, MiaJrii, apTpajirii TOIIO.

Cranis 6e3cumntoMHoro HociiictBa BlJI-iHdexiii crocrepiraeTbes MpoTIroM
IBOX — JecsATH pokiB. Llg cTamis XapakTepu3yeThCsl BIACYTHICTIO crenu(iuHuX
KIIHIYHUX TposBiB 3axBoproBaHHs. BlJI-indikoBaHi BemyTh 3BUYAHE KUTTS,
30KpemMa, ctateBe. B 1eil yac iH]ikoBaHa JIOAMHA € BIPYCOHOCIEM Ta JIKEPEIOM
1H(exii I 1HIUX 0c10 MiJl Yac HEe3aXUIIEHUX CTAaTeBUX KOHTAKTIB, 1HBa3WBHHX
MEJUYHUX BTPYYaHb, PEIEIEHTIB KPOBI TOIIO.

Cramis mepcuctyrouoi reHepaiizoBaHoi ngimdanenomarii 'y 30% BILI-
1H(1KOBaHUX nepedirae 6e3cuMnToMHO. Piko, ajne BoHa MOXE HAcTaBaTH OJpa3y kK
nicist crafii roctpoi BlJI-indekii. ¥ nepeBaxxHOi O1IBIIOCTI XBOPUX CIIOCTEPIralOTh
30UTbLIEHHS JTIM(PATUYHUX BY3JB, SIKI XapakTEepU3yIOTh SK M fKi, HE OOJIOYl, HE
CrasiHl 3 KJIITKOBHHOKO. Y TOJAJIBIIOMY BOHHM 3MCHIIYIOTHCS, IIUIBHIMIAIOTH, aje
3QIMIIAIOTHCS  0€300ICHUMHU. Y psAly MAIll€HTIB CIOCTEPITaEThCA ITiBUILICHHS
TemmepaTypu Tina, iHomi mo 39°C, mpomacHuWIS, Trimeprigpo3 IKIPHUX MOKPUBIB.
XBOpi BTpauarOTh Macy TiJIa, HACTAE YITKO 03a4eHe 301JIbIIeHHS JTiM(pAaTUIHUX BY3IIIB.
O3HayeHa crajis TpuUBa€e JACKUIbKAa MicsliB 1 mepexoauth B cramiro CHIJI-
acoIlii0BaHOTO KOMIIJIEKCY.

Jlns cranii CHI/-acoriioBaHOTO KOMILICKCY € XapaKTEPHOIO IMOsSBa MIBHIKOT
BTOMJIIOBAHOCTI Ha (DOHI TMOTIPIIEHHS 3arajJilbHOr0 CamonovyTTd. TpuMaerbcs
BHUCOKOIO TeMIlepaTypa, IO CYNPOBOMKYETbCS MPOMACHUIECI0 Ta CHJIbHUM
MOTOBUIUICHHSAM. 3’ SBIITIOTHCSI O3HAKM YPaKEHHS TPABHOTO TPAKTY KaHIWA030M. B
POTOBII MOPOKHUHI Ta CIM30BUX PO3BUBAETHCS TIMEPIUIA3is €MITENII0, BUABISETHCS
MapMypoBiCcTh. BigMmiuaioThcsi cnamaxd TepHeTHYHOi 1HQEKi Ta MmioAepMii,
GypyrKymm, kapOyrKkymu mkipy. Kinekicts T4-miMponuris crac Mermowo 400 B Mym®

KpOBi. 3MEHIIYEThCS TOKa3HWK criBBiaHOMmEHHs T4/T8 —mimdomnuTiB, BUHUKAE

150



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

niMdonenis, TpomoonuToneHis ta aneMist. Pocte Bmict IgA Ta IgG y cupoBatiii kpoBi
Ta KOHLEHTpAIlisl HUPKYJIIOI0YUX IMyHHUX KOMILJIEKCIB.

Cragis CHIJ] xapaktepu3yeTbcs 3MEHIIEHHSIM KUTbKOCTI T4-11MpOIHTIB MEHIIIE
200 B MM kpoBi. Lle € 3aKIH04HOI0 cTaicro nepediry 3axsoproBanHs. CIOCTEPIraloTh
OTOPTYHICTUYHI TPHOKOBI Ta 1H(EKIIHHO-3analbHl YPaXKEHHS CIU30BUX TPAaBHOTO
TPaKTy, CEPLEBO-CYIMHHOI, HEPBOBOI, JUXaJIbHOI T4 CEYOBUIUIBHOI CUCTEM, OpPraHy
30py. HallTunoBimmm € npueIHaHHS THEBMOLIMCTHOI MTHEBMOHIT Ha ()OHI OCHOBHOI'O
CUMIITOMOKOMIUIEKCY 3aXBOpIoBaHHS. Ha ApyroMy MicIii cTOiTh ITUTOMETaIOBIpyCHA
nHeBMOHIA. Y 10-15% XBopuxX 0JHOYACHO MOKE CIOCTEpIraTUCS MHEBMOIIMCTHA Ta
[IUTOMETAJIOBIPYCHA IMHEBMOHISI 3 (yJIbMIHAHTHUM IepebiroM Ta JieTaJIbHUMU
HacliakaMu. MoXyTb CIOCTEpIraTucs rpruOKOBI ypaKeHHS JIET€Hb, TYOepKyJIbo3, a
TaKOX TIMHEBMOHISI BHKJIMKAaHAa KPUNTOKOKaAMH, TOKCOIUIa3MaMHU, aclepriiami,
cTaLIOKOKaMU, THEBMOKOKAMH, KHIIIEYHOIO NAIMYKOI0 TOIIo. Maitxke y 90% xBopux
Ha cranii CHIJ[ BigMidaeTbcs ypa)k€HHsST HEPBOBOI CHCTEMH 3 HEBPOJIOTTYHOIO
CUMIITOMaTUKOIO, BTPATOI0 30py, MCUXO-€MOLIMHMMHU poznagamMu Touo. Ha ¢oni
O3HAYEHOT0  MOXYTh  CIIOCTEPIraTucsd  LUTOMETAIOBIPYCHI,  IE€pIECBIPYCHI,
KPUNITOKOKOB1 MEHIHTITH, eHlledatiTh. [HoII MaroTh MicIie abCIiec MO3KY BUKJIMKaHI
TOKCOIIa3MOIO TOILO. Y YACTMHHU XBOPUX BUHUKAIOTH 3JI0SIKICHI Ty XJIMHU — JIM(pOMHU,
capkoma Karmorri To1ro.

B Vxkpaini 3 1987 poky npoBoauThcs 000B’SI3KOBa peeECTpallisi BCIX BHIMAIKIB
BUT-ingexuii/CHIA. Haspuicte BUI-indekuii/CHIJ] miaTBeppKyOTh BHSBICHHIM
antutin g0 BIJI y cupoBartiii kpoBi 3a gomomororo criemanbHux TectiB ( IDA, 1B,
PHI® Tomio), BusiBieHHsm antureHiB BlJI, mo3utuBHUMU pe3ysbTaTaMy 1HIIUX
cneuudiuyaux TtecTiB. Jlo BlJI-iHdikoBaHUX BITHOCATH OCI0 3 TO3UTHUBHUMHU
pesyibTaTaMu 1ab0paToOpHOTO AOCTIDKEHHS  HE3aJIeKHO BijJ] MPHUCYTHOCTI O3HAK
KJIIHIYHUX TposiBiB XxBopoOu. CHI/I € octanubio ManigecTHOO cTaaietro BlJI-indekuii
1 y JIOpOCNOi JIOAWHHU YCTaHOBIIOETHCS 32 YMOBH JIAOOpAaTOPHOTO TiATBEPIKECHHS
HasgBHOCcTi BlJI-iHdekmii Ta ognoro 1 Oinpme CHIJ/[-iHIUKATOPHUX 3aXBOPIOBAHD:
KaHAUJ03 Tpaxei, OpOHXIB, JIETEHIB UM CTPABOXOY; KOKITUIIOMIKO3 MOIIUPEHUN abo

MTO3JICTEHEeBUH; KPUIITOKOKO3 IT03aJIer€HEBHI; KPHUITOCIOPIAIO3 3 Japecro, Mo
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TPUBAE MOHAJ MICAILlb; IIMTOMETAIOBIpYCHA 1H(EKIIISA Y XBOPUX BIKOM IMOHA]T MICSIIb,
IO CYIPOBOJKYETHCS YpPaKEHHSM BHYTPIIIHIX OPraHiB, IMTOMETaJOBIPYCHUM
PETHHIT 13 BTPATOIO 30py; TeprneTHdHa iH(EKIs 13 XPOHIYHUMHU BHpa3Kamu, 110 He
BUJIIKOBYETBCS TIPOTITOM MicCsIls, a00 3 ypaKeHHSIM OpPOHXIB, JIET€Hb, CTPABOXOY;
riCTOIIIa3MO03, MOMMPEHUN a00 T03aJIeTeHEBHIA; 130CTIOPO3 3 IapEEr0 TOHA MICSIIb;
iHpeknii Bukmukani M. kansasii, mommpeni a0o moO3anereHeBi; JETCHEBHI
TyOepKyIb03 Ta HOro mo3ajereHeBl (GopMH ; 1HII 3aXBOPIOBAHHS CHPUYMHEHI
MIKOOaKTEpisIMH, TIOIITHPEHi a00 Mo3aJIereHeB1; MHEBMOHIs, 110 cripuarHeHa P.carnii;
MOBTOPHI MTHEBMOHII; porpecyroua MHOYKHWHHA neiikoeHedanonaris;
CaJIbMOHEJIbO3HA CENTULIEMIS, 10 PELUIUBYE; TOKCOIIA3MO3 MO3KY; LEpBiKaIbHUN
pak; eHuedanomnaris, mo mnos’s3zaHa 3 BIJI; capkoma Kanomn; mimdoigHa
IHTepCTHIliaIbHA THEBMOHIS y mited g0 13 poki; mimdpoma bepkira; mimdpoma
iMyHOONacTHa; JiMpoma MO3KY (IIEpBHMHHA); CUHAPOM BHCHAKEHHS, 0OYMOBJICHUI
BT (cxyaHeHHs, clIIM-XBOpo0a).

Ixepenom BlJI-indexmii/CHI[ly € indikoBana mioauHa. B opranizmi Takoi
ocobu BIJI abo 1oro aHTUreHW BUSBISIIOTBCA B yCiX 0€3 BUUHATKY O10JIOTTYHHX
piarHax (KpoB, ceua, CIMHA, CJIK3 MIXBH, YOJIOBIYE CIM s, TIIT, CIO3H, TPYAHE MOJIOKO,
CIMHHO-MO3KOBa p1IMHA, KPOB’ THUCTI BUALICHHS Y JKIHOK 1HII1 O10JI0T14HI PIIUHU, IO
KOHTaMIHOBaH1 KpoB’10). HaiiGinbmi konmentpauii BIJI BH3HawaroThbes y KpoBi,
Y0JIOBIYOMY CIMEHI, TPy THOMY MOJIOIIi, III0 Ma€ €MiIeMiOJIOTI9He 3HaueHHs. B iHImx
O10JIOTIYHUX PIJIMHAX KOHUEHTpALsl BIPYCY € HE3HAYHOM0. 3apa’K€HHA MEIUYHUX
MpAIiBHUKIB BiJIOYBAETHCS TPH KOHTAKTI 1HGEKIINHO HeOe3nmeuyHux O10J0TIIHUX
piauH, 30kpema, kpoBi, BIJI-iH(ikoBaHOTO 3 MOMIKOIKEHOIO MIKIPOIO, KOH FOHKTUBOIO
Yy IHIIUMHU CJIM30BUM OOOJIOHKaMHU TMpaliBHUKA. Taky 3arpo3y MNpeicTaBisiOTh
MaHIMyJIAIIT 1] Yac 1HBa3UBHUX OOCTEKEHb, B3SITTS KPOBi, ONIEPATUBHUX BTPYYaHb,
1ab0paTOPHUX JIOCITIJIKEHD, JTIKapChKUX MaHIMyJISIIH, MIPOBE/ICHHI
reMoTpaHc(y3iitHOi Tepamii ToIo.

Bipycu mpoctoro repmecy (Herpesvirus hominis) MoxyTh TmepenaBaTUCh
TpaHC(Py31MHOTPAHCMICUBHUM TUISIXOM. B oprasiami JIOAMHU BOHU BUKJIMKAIOTH

pI3HOMaHITHI 1H(EKITIHHI 3aXBOPIOBAHHS, 0 YPaXalOTh CIIM30B1 OOOJIOHKH 1 MIKIpHI
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MOKPHWBH, IICHTPAJIbHY HEPBOBY CUCTEMY, a 1HO1 1 BHYTpIiIlIHI opraHu. ICHye nBa TUIH
Bipycy mpoctoro repmnecy (BIII'-1 ta BIII'-2). Bipycu mpoctoro repmecy € mayxke
MOIIMPEHUMH Y MOyl Jroeit. CepoemniieMionoriuni JOCTKEHHS ToKa3ajH, 10
nonan 90% mrogeit Bikom moHan 40 pokiB MalTh aHTUTLIA O BIpyCy MPOCTOTO
reprieca. Antutina no BII[-1 3 BikOoM BUSBISIOTH MEHII YacTO, MOPIBHSHO 3
anTutiiamu 10 BIII-2, yacToTa BUSBICHHS KOTPUX KOPEIIOE 13 CTATEBOIO aKTUBHICTIO.

KnacnyHuM 1UIIXOM NMPOHUKHEHHSI BIPYCy MPOCTOrO reprieca B OpPraHi3M €
CIIM30B1 OOOJIOHKM Ta MUISHKKM TpaBMoBaHOi mikipu. [lepemaBanHs Bipycy Moxke
B1I0yBaTHUCS MMiJl 4aC KOHTAKTy 3 XBOPUM, SIKMM Ma€e OE3CUMITOMHUNA YU aKTUBHHM
BUPa3KOBUN Je(eKT, M0 CYNpPOBOJKYEThCS BUIUICHHSIM BIpyca y 30BHIIIHE
cepenosuie. bescumnromue BunaiieHHs BIII-1 13 cnuHoro BimMmivaroth y 2-9%
nopociux ta 5-8% miteit, a BIII'-2 BuaiasatoTh 13 cratreBux musxis 0,3-5,4% 40710BiKIB
ta 1,6-8% xiHok. Bipycn 000X MiATHIIIB MOXYTh BUKIUKATH YPa)KCHHS CTaTEBUX
IUISIX1B, POTOBOI MOPOXXHUHU, WIKIPH 00anuysi. KiliHIYHO ypakeHHs, 1110 BUKIIUKAIOTh
BIII'-1 ta BIII'-2 He Biapi3HAoTbcs. OaHAK, YacTOoTa HACTYIHHX pEaKTHBAIIIM
1H(]eKIil 3aneXuTh BiJ aHATOMIYHOI JIOKami3alii ypakeHHS Ta THUITy Bipyca.
PeaxtuBartis indexiii crareBux NUIIXiB, 0 Bukiaukana BIIT'-2, BinOyBaeTbes y aBa
pasu, a ii peuuauBu y 8-10 pa3iB vacTiiie, HiXk IpH ypaxeHH1 crareBux nuisixiB BIIT -
1. PeumauBu ypakeHHs! pOTOBOi MOPOKHUHHU Ta IKIpU o0auyuust pu BIIT'-1 OyBaroTh
yacTime, HiK npu BIIT-2.

Pemnnikaiiiss BipyCy NOYMHAETHCA B KIIITMHAX emijepMica 1 BjacHEe UIKIPH.
HesanexxHo Bim HasSBHOCTI KIIHIYHMX TPOSBIB XBOPOOM y MICIl MPOHUKHEHHS
B1I0YyBA€THCS peIUIIKAIlis Bipyca y 00’e€Mi, IO JOCTATHINA JJIS WOro MPOHUKHEHHS
YUYyTJIMBI Ta BEreTaTWMBHI HEPBOBI 3akiHueHHs. Jlam HyKJIeoKarncuj Bipycy
TPAHCIIOPTYETHCS 10 aKCOHY JI0 TUJIa HEPBOBOI KJIITHHU B TaHTIiNA. BinOyBaerbes
peruTikalis Bipycy B FaHIUIIi Ta OTOUYIOUMX TKaHWHAX. [loTiM o edepeHTHHX NUIAXaX,
10 TIPEICTABJICHI MTepU(EePUIHIMH YyTIMBUMH HEPBOBUMH 3aKiHUCHHSIMH, aTHBHHMA
BIpYC MITPY€E 1 MOXKE BUKJIMKATH AUCEMIHOBaH1 ypakeHHs mikipu. [lommpenns Bipycy

MOJK€e 31HCHIOBATUCH 1 [0 CJIM30BUM OOOJIOHKAM.
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Buainstore HacTynHi GOpMHU TepHeTHYHOI 1HQEKIi: reprneTuyHe YparkeHHs
POTOBOI MOPOKHUHU 1 IIKIpW OOJUYYS; TeprieTUYHa 1H(EKIsS CTaTeBUX IUIAXIB;
repreTUYHUN MMaHapHIIii; repneTuyHa iH(ekIis ouel; iHpekuiine ypaxenas BIIT-1
ta BIII'-2 nienTpanbHOi 1 iepudepudHoi HEPBOBOT CUCTEMU; YPaXKEHHSI BHYTPIIITHIX
OprasiB. YpakeHHsI BHYTPILIHIX OpraHiB € HACTIAKOM Bipycemii. MOXyThb ypaxkaTtucs
CTpaBOXiJ, JereHi, mediHka. [lo pIAKICHUX YCKJIAJHEHb TepIeTUYHOi 1H(EeKIil
HaJIEeXKaTh MOHOAPTUKYJISIPHUM apTPUT, HEKPO3 HAJHUPHUKOBHUX 3aJ103, 110MaTUYHA
TpOMOOITUTOTICHIS, TiIoMepyJIoHepput. JlucemiHaiiss TEPBUHHOI TEPHETUYHOI
iH(eKkIii nmpu BariTHOCTI (skmio iHQikKyBaHHs BimOynocs B Il Tpumectpi) moxe
3aKIHYUTHUCS CMEPTIO MaTepi Ta/abo 1ioja.

Bipyc murTomeranii BUKJIMKA€ MUIMI CHEKTp maToJiorii — Bia 1HQEKIIi, 110
nepebirae CyoKIIHIYHO a00 CHHAPOMAa MOHOHYKJIC03Y JI0 TeHEepali30BaHol 1HEKIIIT y
oci0 13 ocnabyieHuM IMyHITeTOM. Bipyc nuTomeranii JIOAUHU € OJTHUM 13 JEKUIBKOX
CHOPIJTHEHUX BUOCTIEU(IYHUX BUPYCIB, 10 BUKJIUKAOTH [TOA10HI TATOJIOT14H1 3MIHU
y pi3HUX TBapuH. Bcl 111 3aXBOPIOBaHHS CyNPOBOKYIOThCS yTBOPEHHSIM XapaKTEPHUX
KPYITHUX KIITHH. 3BijacH i Ha3Ba — mutomeraiosipyc (CMV). CMV e nommpenum
Bcroau. llonan 1% HoBoHapomxkeHux Bke 1H(MIKOBaHI HUM. [IpokMBaHHSA pazoM
BEIIMKUX TPyl JIOAEH Ta HU3BKUA PIBEHb TITI€HU TMOJETIYIOTh MOIIMPEHHS
3aXBOPIOBaHHS Ha paHHIX HWOro craaisix. Bipyc moke mepenaBatuch 3 TpyIHUM
MOJIOKOM, CIIMHOI, CIM’sSHOIO piauHOK Tomo. CMV Moxke 3HaxoJuTHCS Y
BUTIOPOKHEHHAX Ta ceul. MoxumBe Oe3cumnToMHe HociiictBo CMV y cim’sHii
piauHi Ta cekpeTi muitku MmaTku. AutuTina 10 CMV Bussisiiots y 100% xKiHOK-TIOBIH
Ta CEKCyallbHO aKTHBHHMX YOJIOBIKIB-TOMOCEKCYaiCcTiB. TpaHcdy3li KOMIIOHEHTIB
KpOBI, IO MICTATh JKUTT€3aTHI JieWkouuTn Moxe y 2-10% 3akiHuyBaTHCs
iHpikyBanHaM CMV. bynyunm oauH pa3 1H(}IKOBaHOIO, JIOJWHA 3aJIUIIAE€THCS
BIPYCOHOCIEM IPOTATOM yChOTO KUTTA. [I[pUUnMHOI0 BPOKEHOTI IUTOMETAIOBIPYCHOI
iH(peKii MOoXe CIyryBaTu NepBUHHA 1HQEKIs abo peakTuBalis Bipyca y Marepi.
BunukHenHss mnepBuHHOT 1H(pekmii y mnyOepTaTHOMYy 4YM IOHAIbKOMY BIIl
CYIPOBOJIXKYETHCS BUPA3HOIO peakilieto T-1iMEpOIUTIB, 110 MPOSBISIETHCS CUHIPOMOM

MOHOHYKJI€03y, KIIHIKa $KOro MOJIOHa A0 TOro, LI0 BHUKIUKAETHCS BIPyCOM
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E6mreiina-bapp. Ilicna nponukHeHnHs B opraHizM, CMV Bukinkae KIiHIYHO SIBHY
KapTUHY 3aXBOPIOBaHHS ab0 1HQeEKIIio 13 6e3cuMnTOMHUM Tiepebirom. Jlokamizaris
Bipyca, 1110 MePCUCTY€, TOYHO HE BCTAHOBJIECHA. BiporigHoO, 1110 MiCISIMH MEPCUCTEHIII]
MOXYTh OyTH KJITUHHM KpOBI, TKAHUHHM PI3HUX OPraHiB, OCKIJIBKH € MOXJIHUBHUM
1H(IKYyBaHHS MiJ] Yac reMoTpaHc(y3ii Ta TpaHCIUIaHTAIlli OPTaHiB.

Kniniyaumu nposBamu CMV-iHdekmii MOXyTh OyTH: IIUTOMETraJIOBIpYCHUMN
MOHOHYKJIE03; ITMTOMETaJIOBIpYCHA 1H(PEKIISA y XBOPUX 13 OCIA0JCHUM IMYHITETOM
(CMV-nteeBmoHisi, CMV ypakeHHs TpaBHOTO TPAaKTy — TEMaTUT, XOJICHIUCTHT,
entepokoiit, CMV-meninroennedanit, CMV-peTiHiT ToO1110), reHepalii3oBaHa ¢popma
iHekuii. OCTaHHS € TMOTEHIIITHO CMEpPTENbHOI0, SIK IPaBUJIO CYNPOBOKYETHCS
CTIMKOIO BIPYCEMI€I0, TAHUUTONEHIEID, TINOTEH31€10, TEMOPATTYHUMHU MPOSIBAMU Ta
YpaKEHHSAM JIEK1IbKOX OpTaHiB.

Crenudiuna npodinaktuka CMV-indekuii BincyTHs. Sk npodigakTHIHy Mipy
MO’KHa PEKOMEHIyBaTH BUKOPHUCTAHHS y TpaHC(y31iiHIN Tepariii KOMIIOHEHTIB KPOBI
CMV-HeraTuBHUX JOHOPIB.

Bipyc Eomreiina-bapp (EBV) — € B-nmimdoTpormHuM BipycoM JIOIWHU, IO
BIIHOCUTBCA J10 Tpynu BipyciB reprnecy. [lommpenuit Bcrogu. Ilpu mepBuHHOMY
iHiKyBaHHI y AiTel iHQeKis mepedirae, sk MpaBwio, cyOkmiHiuHO. Y 25-70%
MIJJTITKIB Ta OPOCIUX, K1 1H(PIKYBaJIMCS BIEpLIE, BAHUKAE CUHAPOM 1HPEKLIHHOrO
MOHOHYKJICO3Y, IO XapaKTepU3y€TbCS HASBHICTIO JIMXOMaHKHU, JiMdaaeHonarii,
(hapuHrita, TpaH3UTOPHOIO MOSIBOIO TETEPODIILHUX AHTUTLT Ta ATUIIOBUX JIIM(OIIUTIB.
Bipyc Moxe Ciy)kMTH NPUYMHOIO BUHUKHEHHS DSy 3J0SKICHUX IyXJIMH, 30KpeMa
KapIMHOMHU HOCOTJIOTKH Ta B-kmiTHHHUX JTiMdOM.

Ilepenaerbest Bipyc, B OCHOBHOMY, 13 ciinHOO. Akio EBV nomnogae B opranism i3
CJIMHOIO, TO TIEPBUHHUM MICIIEM HOTO perutikaiii € poToriotka. B-nmiMmdonutu 31atHi
MIATPUMYBATH MPOAYKTUBHY 1H(EKIIII0, 1110 BUKIukana EBV, 1 € eauHuMu 13 BijoMux
Ha ChOTOJHI KJIITHHAMH, SIKI MarOTh IOBEPXHEBl PELENTOPH [JIs JTaHOTO Bipyca.
OcranHiMH JOCTIIPKCHHSIMHU TMPOJAEMOHCTpoBaHO HasiBHICTH EBV B emitemianpHUX
KJIITUHAX XBOPHUX Ha 1HQEKUIHHUI MOHOHYKJI€03. MOXKIMBUM € TréMOTPAHCMICUBHUN

nuiix nepenavi. Jlo 3akiHYeHHS MMyOepTaTHOTO TMepioay OLIbIIICTh 0CiO €
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CEpOIO3UTUBHUMHU. B JOBKULIS BipyC BUAUISIETHCS 13 HOCOIJIOTKA TPOTAroMm 18
MICSIIIB TicHsA 1H(IKYBaHHSA, a Y CEPOMO3UTUBHUX OCI0 — MPOTATOM YChOTO >KHUTTS.
Yepe3 18-24 romuuum micins mpoHUKHEHHs Bipyca uepe3 C3d-penenrtopu, siaepHi
anturenu Bipycy EBV yxe BusBistoTees B sapax B-mimdorutie. Ha memOpanax B-
mimponuriB, 1mo iH(pikoBani EBV, mnosBmsioTecs miMdouut-geTepmMiHOBaHI
MeMOpaHHI aHTUTEHHM, SKi 3/aTHI BUCTyHNaTH Yy SIKOCTI MilleHeW mpu (popmyBaHHI
peakiiii KJIITHHHOTO iMyHITeTy cTocoBHO EBV-iHdikoBanux B-miMmdoruTis.
ImmopTanizoBani B-miMm@ouuty 3aaTHI NPOIyKyBaTH IMYHOTJIOOYTIHM i MAI€l0
nomkiaoHaneHo1 ctumytisinii EBV. Jlani aHTuTIIAa MOXYTh BUKOHYBaTH pOJIb
MeJI1aTOpiB Y BUHUKHEHHI PI3HOMAHITHUX YCKJIaIHEHb 1H(PEKIIIHOTO MOHOHYKJIEO03Y.
[Ticns 1HKyOaniiHOTO nepioay, Mo TPUBAE 4-8 THUKHIB, 3 ABISIFOTHCS MPOJIPOMAIIbHI
CUMIITOMH — JIOMOTA, CJIa0KICTh, 3HUKEHHS aleTuTy, cyoeopuiiTeT. 3a KiJibka JHIB
MOCIUIb NPUEHYIOThCA hapuHTiIT, Tuxomanka (y 90% xBopux), nimdanenonartis. [Tpu
HEYCKJIaAHEHOMY Iepe0isi 1H(EKIIHHOTO MOHOHYKJIEO3y sBHUIIA (hapUHTITA
npoxoJiaTh yepe3 7-10 qHiB, Temneparypa HopManizyeTbes Ha 10-14 nens, aje Moxe
criocTepiraTucs 1 Jeuo JoBiie, TpuBamicTh JiMdazeHonatii OJU3bKo 3 THIXKHIB.
3axBOpPIOBaHHS  MOXE  CYNPOBOJDKYBAaTUCS TPI3HUMM  yCKIaJAHEeHHAMU. Lle
reMaToJIOTIUHI YCKJIQJHEHHS: ayTOIMyHHA FeMOJITHYHA aHEeMisl, TPOMOOIMTOIEHIS,
I'PaHyJIOLUTONEHIS, PO3PUB CEJIE31HKU; HEBPOJIOTIYHI: eHIe(aliT, napaaiy YepernHux
HEpBIB, 30KpeMa mapaiiu bemna, meHinroenuedanirt, cuaapom ['itena-bappe, cynomu,
MHOXMHHUH  MOHOHEBPUT, T[ONEPEKOBUNA  MIENIT, TICUXO3U; KapAlOJOTIYHI:
MEePUKAPAUT, MIOKApJIUT; JIETCHEBI:IHTEPCTUIIAILHUNA IMHEBMOHIT, OOCTYKTHBHHMA
CUHApPOM; 3 OOKYy MEUIHKM — TeMmaTuT. 3aJHIIAE€ThCA NUCKYCiHOW pois EBV 'y
OHKOT'€HE31 Ta BUHUKHEHHI MyXJIMH 1 3JIOSKICHUX HOBOYTBOpPEHb. J[0ka3aHOO € Horo
MaTOTeHETUYHA POJb Y BUHUKHEHHI JiMpomu bepkiTTa, aHaNIaCTUYHOI KapIIMHOMU
HOCOTJIOTKH, JTIM(paTUYHUX JTIM(POM TOIIO.

T-nimdorponsi Bipycu moaunau I ta II tunis (HLTV-I, 1) MoxyTs BUKIHKATH
ypaXKe€HHsSI IIEHTPaJIbHOI HEPBOBOI CHUCTEMH Ta 3JIOSKICHI 3aXBOPIOBAHHS CHCTEMHU
kpoBi. ¥ CIIA BBenenuir 000B’si3koBUM cKpuHIHT aHTU- HLTV-I, ll-antutin y

nonopiB. Ennemiunnmu paitonamu € KapuOcwhkuii OaceitH, Adpuka, y30eperoKs
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Tuxoro oxeany, Anonis, AnpiaTuuHe y30epexoks. Y EHAEMIYHUX pailloHax
1H(ikOBaHICTh HaceneHHs csarae 10 15%.

[adexuii, mo BUKIMKaOTh nomioBipycH, Bipycu Kokcaki Ta ECHO. IMomioBipycu
MaloTh BUPA3HUI TPOIMI3M /10 IEHTPaTbHOT HEPBOBOI CUCTEMHU, JIETKO MPOHUKAIOUU
gyepe3 reMaroeHiedaniyauii Oap’ep. Y momaBisrodiii KigbkocTi BumaakiB (90%)
iH(pekIisa nepedirae cyOKIiHIYHO a00 B JeTKii dopmi. 3aXBOoproBaHHS Tepedirae sik
a0OPTUBHUY TMOJIOMIETIT, a0OPTUBHUM TMOJIOMIENIT 3 CENTHYHUM MEHIHTITOM YH
napamiTHYHUN noniomienit. OcoOaMBOCTI KIIIHIYHOTO Mepediry poOsiaTh MOXKINBUM
reMOTPAaHCMICUBHUH NIISAX MepelaBaHHs 1HEKIII1.

Bipycu Koxkcaki Ta ECHO Takox € nommupenumu Bcroau. OCHOBHI puCH iX
€n1eMI0JIOTI] Ta maToreHe3y NoA10H1 10 TaKUX y NoJiioBipyciB. OJIHaK, Ha BIAMIHY Bij
OCTAaHHIX, Y HUX 3HAYHO OLibIa TEHJIEHIlis BpakaTh OOOJIOHKH MO3KY, a Yy Pl
BUMaKIB 1 Mo30k. Hacmigku iHpikyBanHa Bipycamu Kokcaki Ta ECHO pgocutb
PI3HOMAHITHI 1 JIUIIIE YaCTKOBO 3aJIeXaTh B MiATpynH Ta ceporuiry Bipyca. o 60%
BUMAJIKIB 1H(DEKIT nepebirae cyOkiiHiuHO. [HDekIii, mo oOyMoBieHI Bipycamu
Kokcaki ta ECHO, KIIHIYHO MOXYTh  MpPOSIBISATUCSA ACENTHYHUM MEHIHTITOM,
eHredaniToM, MOJIOMIETITOMOMIOHUM 3aXBOPIOBAaHHSIM, MO30YKOBOIO aTaKCIElo,
TeHEePaTi30BaHOI0 XBOPOOOIO HOBOHAPOKCHHMX, EK3aHTEeMOI0 Ta EHAaHTEMOIO,
MePUKAPAUTOM, MIOKaApAUTOM, €MiJAEMIYHOI MIANTI€I0, OPXITOM, KOH IOHKTHBITOM
TOIILIO.

ApOoBipycH — 1€ BIpYyCH, 5IK1 30€piraroThcsl y JOBKIUII TOJIOBHUM YHHOM 3aBJASKH
010JI0TIYHOMY TIOIIUPEHHIO Yepe3 KPOBOCMOKTYIOUYMX KOMaX MiIX CIPUHHSATINBAMU
XpeOCTHUMHU Xa3siiHaMU: PO3MHOXYIOTbCS BUKIHMKAIOUM BIPYCEMII0 y XpeOeTHUX,
PO3MHOXYIOTHCSl Y TKaHWHAX KOMax 1 MPOHHUKAIOTh B OPTaHi3M HOBOTO Xa3siiHa NpU
yKycax KOMax TICJsl TOTO SK MPOWIILIN Tepio]l 30BHINHKOI 1HKYyOarii. Ha croromni
noHaa 250 aHTUTeHHO PI3HOMAaHITHUX “apOoBIpYyCiB” 3rpymnoBaHi y m’STh CIMEHUCTB.
I'enom momaBmsiro4oi OUIBIIOCTI 13 HUX MpeAcTaBieHud oaHocmipadsHoo PHK.
[Tommpeni nmaHi BipycH MPaKTHYHO y BCIX reoradiuHUX 30HAX, 32 BUHHSITKOM
MOJISIPHUX perioHiB. binbuiicts “apOoBipycHUX” 1H(pEKIIH nepedirae 6€3CMMITOMHO.

VY pa3i BUHMKHEHHS 3aXBOPIOBaHHS, KJIIHIYHA KapTHHA Bapiloe€ SK 3a O3HAKAMH
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MOJIaBJIIFOYOr0 CUHAPOMY, TaK 1 3a TSHKKICTIO HOro MposiBiB. YacTiiie 3aXBOPIOBaHHS
3aKIHYY€EThCSI CAMOCTIMHO 1 XapaKTEepPU3yEThCS IPOIACHHUIICI0, TOJOBHUM O0JeM,
MIaJTi€er0 Ta CIadKICTIO. SIK camocTiifHa 03HaKa MOKe MaTH MicIle JiM¢aaeHonaTis.
“ApOoBipycH’ YacTillle BUKJIUKAIOTh TPU OCHOBHI KJIIHIYHI CHHIPOMH: apTpariio —
apTpuT ( HampuKiIaj, Bipyc Maitsipo, Bipyc AeHre, Bipyc uxoManku 3axignoro Himty,
Bipyc JIM(}OIUTAPHOTO XOPIHTOMEHIHTITY TOIIO), CHIIealiT — ACENTHYHUN MEHIHTIT
(mampukiiaz, Bipyc KemepoBo, Bipyc 3axigHOTO eHIle(daliTy KOHEH, BIpYC SITOHCHKOTO
eHnedaniTy, BIpyc OMCBHKOI TeMOpariqyHoi JTUXOMaHKHU, BIpyC POCIMCHKOTO BECHSHO-
JTTHBOTO eHiedanity, Bipyc ¢uieboToMHOI NIuxomaHku, Bipyc Pidr-Bammi, Bipyc
TiMpoUTapHOTO XOPIHTOMEHIHTITY TOHIO ), TeMOpariyHi 3aXBOpIOBaHHS (BipycC
’KOBTOI JIMXOMAHKHU JEHIe, BIpyC OMCBHKOI I'éMOpariuHoi JuXoMaHKH, Bipyc EOona,
Bipyc MapOypr, Bipyc Jlacca, Bipyc XaHTaaH, BipyC KOHTO-KpUMCBKOI reMOpariyHoi
JUXOMaHKH, Bipyc Mauymo To1o).

CrenudiyHo0 0COONMBICTIO PsiAy TMPEJACTABHUKIB “apOoBIpyciB”, 30Kpema,
apeHoBIpyCiB (Hampukiaj, Bipyc Mauymno, Bipyc JIM(POUUTAPHOTO XOPIHTOMEHIHTITY
TOIIO ) € iX 3[aTHICTh BUKIMKATH B OpraHi3Mi xa3siiHa 1HQEKI[I10, 110 MEePCUCTYE.
Takum unHOM (hOpMY€ETBCS pe3epByap BipycCy, MPUUYOMY y OpraHi3Mi Ie MOXKE He
CYNpOBOXKYBATUCh O3HAaKaMU 1H(IKYBaHHS Ta IMyHHOI BIANOBiAlL. Ll rpyma Bipycis
MOJK€ PO3TIISAATUCH SIK TaKa, 10 Ma€ 3HAUEHHS I TeMOTPaHCY31HHOT Oe3MeKH.

Cudimic. Ilepme mnoBiOMICHHS MPO BUMNAAOK 3apakKeHHS cudUIicOM TIpH
nepeauBanHi KpoBi Oyio 3pooieno J.F. Fordyce B 1915 p. Ceposnoriusi 1ociiKeHHs
MpU Y4acTi y JOHOPCTBI JO3BOJISIIOTH YIEPEAUTH TepenaBaHHs cUdLIicy, aje 3a
BUMHITKOM 1HKYOAIIITHOTO Mepioay Ta MEpIIMX TPbOX THXKHIB MEPBUHHOTO MEPIOLy,
KJIM 11, 3a 3BHYAid, CEPOJIOTIUHI TeCTH (MiKpoarperaiisi HperumiTanii, peakiis
3B’sI3yBaHHS KOMITJIEMEHTA), [0 3aCTOCOBYIOTHCS P CKPUHIHTOBUX JOCIIHKCHHSIX
€ HeraTMBHMMH. YCTaHOBJICHO, 1o TpermoHema (Treponema pallidum) 30epirae
KUTTE3IATHICTh B JOHOPCHKIA KpoBi 10 4 1106. B ocTaHHI pOKHM CIOCTEPIraeThes
T1IBUILIEHHS 3aXBOPIOBAHOCTI HAa CU(LIIIC Y TMOMYJISIIIT, III0 HEMUHYYE BITOMBAETHCS HA
1H(1KOBAHOCT1 JOHOPOCTPOMOKHOTO KOHTUHTEHTY. 3a IaHUMH CTaTUCTUKU, Y MOCKBI

KpOB B MEPBHUHHOMY C€pOHeraTuBHOMY mepioi B 1994 p. 3manu 0,19% mnnatHux Ta
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0,07% Oe3mnatHux JOHOpIB. PeanbHO 3pocTae 3arpo3a 30UIbILIEHHS YHCIA
reMOTPAHCMICUBHOTO NUIIXY TepenaBaHHs cudimicy. [IutanHs ydacTi y JOHOPCTBI
oci0, M0 XBOPLIM y MHHYJIOMY Ha CHQUIC, aAKTUBHO JTUCKYTYIOTbCA CEpe.
TpaHcdys3ioznoriB. HaraneHoio € moTpeda CTBOPEHHS €IMHOIO JEPKABHOTO PEECTPY
JIOHOPIB 1 KOHTPOJTIO 32 3aXBOPIOBAHICTIO Cepe/l HUX.

[Hme 3axBOprOBaHHS, IO TaKOX BHUKJIUKAEThCA TpenoHemoro (Treponema
pertenue) € ¢gpambesis. Jlanuii BUJ TPEMOHEM € MOIMMPEHUM Ha AQpUKaHCHKOMY
KOHTHHEHTI, B TOW 4ac sk Treponema pallidum e Gurpm mommpenoro B €Bporri Ta
Awmepuiii. 30y THUKHU BIIPI3HAIOTHCS CEPOJIOTIYHUMHU XapaKTEPUCTUKAMHU, aJie ISl HUX
BJIACTHBI CITIJIBHI 3aKOHOMIPHOCTI €I1JIeM10JIOTIYHOTrO MPOLIECY.

Pukxkercii — e 001iraTHi BHy TPIIIHBOKIIITUHHI TAPa3UTH, IO 33 PO3MIpaMH pIBHI
OaKkTepisiM 1 BUIIISIIAIOTH MIPU MIKPOCKOIMIYHOMY JOCTIDKEHHI SIK OJIIMOP(HI KOKOBI
Oakrepii. [TaToreHHi A TOAUMHU PUKKETCIT 31aTHI pO3MHOXXYBATUCS B OJTHOMY a0o0
KUTBKOX BHUJAX YJEHUCTOHOTHX, OPTaHi3Mi JIIOAWHU Ta TBapuH. JlJisi pUKKETCId €
XapaKTEpHUM IUKIIYHUNA PO3BUTOK, SKUWM BKIIOUAE KOMaxy SK IEePEHOCUMKA 1
TBApUHY SK pe3epByap. JltoguHa He BIOITpae CYTTEBOI POl B LBOMY ILIMKII.
IndixyBanHs BiOyBaeThCs uepes mKipy (YKyCH KB, 6J10X, Boliei) abo AuXaibH1
nuisxd. o pHKKeTcio3iB HalexaTh TIpyla IUIIMUCTUX JIMXOMAHOK (IJISIMUCTa
nuxomanka CKaJuCTUX Tip, MapcelbChKa JMXOMaHKa, MBHIYHOA31aTChbKUN KITIIIIOBUN
PUKKETC103, BE3WKYJIhO3HUU PUKKETCIO3 TOIO), Tpyna TuU(DIB (eHaeMiuyHu ado
OJIOIIMHMI, emiieMiYHuid a0o cUMHuK, XBopobOa bpuina, TuxoMaHka IylyramyIii
tomo) Ta iHmi ( Ky-nmuxomaHka, OKOMHA JMXOMaHKa TOIIO). MOXIMBUM €
reMOTPAHCMICUBHUN NMUIAX TIEpeaaBaHHs [MUX 1HPEKITIi.

OCHOBHI 3MIHU TIPU O3HAYEHUX 3aXBOPIOBAHHSIX BIJOYBAIOThCS B CYJIMHAX, B
pe3yibTaTi 4oro HacTae HaOpsK, mposideparriss Ta AeTeHepallis eHA0TeTlaTIbHuX
KJIITAH, L0 YacTO CYNPOBOIXKYEThCS TPOMOOYTBOPEHHSAM. Y M’S3€BOMY IIapi
apTepioNl TaKOX CIOCTEPIratoTh HAOpsAK Ta (QIOPUHOINHI 3MiHM. AJBEHTHULIIHA
000JI0HKA CyNH IHPUIBTPYETHCS MOHOHYKJICAPHUMHU JIEHKOIIUTAMHU, JTiM(POITUTAMH Ta

MJ1a3MaTUYHUMU KJIITHHAMU. [HTepCTULIATbHUA MIOKAPIUT € XapaKTEPHUM JJIsl BCIX
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3aXBOpIOBaHb. MOXYyTh BUHUKATH MIKPOIH(APKTU TOJIOBHOTO MO3KY Ta CEpLEBOroO
M’si3a, PUKKETCIO3HUN THEBMOHIT TOIIIO.

Hapasi mapasurtapsi XxBopoOH, Taki K MaJsipisi, TPUTIAHOCOMO3H, JICHIIIMaHI103H,
IIMCTOCOMO3U 1 (PUIATPIO3n CIiJ po3MIsiAaTH  SK aKTyajJbHy IIpoOjieMy B
TpaHc]y3iosorii. 3a OCTaHHI POKU B CHJIY PALy IPUYUH TEXHIYHOTO, COLIAIBHOTO,
E€KOHOMIYHOTO XapakTepa BIIOYyJIOCS pi3Ke IMIJABUIICHHS MOIMIMPEHOCTI IESIKUX 13
O3HAYEHUX 3aXBOPIOBaHb, 30KpeMa, MasIpii.

Mansipis — 11e pOTO30iiHE 3aXBOPIOBAHHS, 110 MEPEIAETHCS Bif JIOAUHUA 10
JFOJIMHU 4epe3 YKycH KomapiB poxy Anopheles, cynpoBOIKYy€eThCS JTHMXOMAaHKOI,
MIPOIACHUIICIO, CIJICHOMETAJIEI0, AaHEMIEID Ta XapaKTepU3YeEThCA XPOHIYHHUM
peuuauBytounM nepedirom. B CIIA 1 €Bporni MOPIYHO peeCTPy€EThCS ACKIIbKA TUCAY
3aBO3HUX BHIIAJIKIB Mayspii y oci0, 1o mnpuOyBamOTh 13 €HIAEMIYHUX PaOHIB.
30yaHMKaMK MaJspii € mpoctiimi poxay Plasmodium. Jlns iaroauHu € maTOreHHUMHM
P.vivax, P.ovale, P.malariae, P.falciparum. IuxyOamiiiHuii miepioa mpu TPHICHHIHN i
TponiuHii Massipii ckiaanae 10-14 nHiB, a IpU YOTUPHUACHHIN — Bia 8 THIB /10 6 THKHIB.
B marodiziosiorii  3aXxBOpIOBaHHS BaXXJIMBE MiIClle 3aiiMae  1HBa31IOBAaHHS,
PO3MHOXKEHHSI, YIIKOKEHHS Ta pyHHYBaHHS €pUTPOIMTIB Mapa3uTaMH, MICIIEBl Ta
CUCTEMHI MOPYIICHHS KPOBOOOITy Ta MOB’s3aHl 3 UM MeTaboiuHl 3MiHU. s
JIarHOCTUKM MaJispli BaXXJIMBUM € PETEIbHO 310paHWil aHaMHE3 Y XBOpPOTrO Ha
TUXOMaHKy. Ha npyromy THH1 pO3BUBA€EThCS CIUICHOMETaisl. 301IbIIEHHS KUIBKOCTI
JEUKOUUTIB HE € BJIACTHUBUM i Maisapii. [liarHo3 wmamspii MiaATBEPIKYIOTh
BUSIBJICHHSIM MaJISIPIMHUX TJIa3MOJIIiB B €pPUTPOLIUTAX (3aCTOCOBYIOTh METO]] TOBCTOI
Kparii). Y CBITI IPOJOBXKYIOTh PEECTPYBATUCH BUIIAIKU MOCTTPAHC(PY31HHOT MaIspii,
TOMY CJI1JI p€TeJIbHO JOTPUMYBATUCh MTPABUJI JOMYCKY /10 JOHOPCTBA 0OCI0, 1110 OyBaIu
Y BIIPSDKEHHSIX JI0 TPOIIIYHUX KpaiH.

Tpinanocomu — 1e MoAIMOPQHI HKTYTUKOBI MPOCTIMII, IO MArOTh CTallHI
3MIHU NpH 3MiHI Xa3sgiHa — XpeOeTHOro 1 6e3xpedeTHOro.

AdpukaHChKHii TpUITAaHOCOMO3 200 COHHA XBOPOOa BUKIIUKAETHCS, B OCHOBHOMY,
JDKTYTUKOBHM Tapa3uToM Trypanosoma brucei, a Ttakox Trypanosoma brucei

gambiense, Trypanosoma brucei rhodesiense, Trypanosoma brucei brucei.
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[lepeHocHMKOM € Myxa ILele. 3aXBOPIOBaHHS XapaKTEPU3YETbCS TOCTPOIO
JUXOMaHKO0, JiM(paaeHomaTieo Ta NpUEIHAHHSIM XPOHIYHOTO MEHIHTOCHIE(DAIITY.
30yAHUK TpUBAJIUH Yac 3AaTHUN [UPKYIIOBATH y KPOB1 1H(PIKOBAHOTO HE AAI0UU MPO
cebe 3HaTu. JlaHe 3aXBOPIOBAHHS € MPOOJIEMOIO K FréMOTpaHCMICUBHA 1H(DEKITiS s
KpaiH APpUKaHCHKOTO KOHTUHEHTY.

AMepuKkaHChKHN  TpumaHocoMo3 (xBopoOa Illaraca) — iHdekrmis, 1m0
BUKJIMKAETHCS Trypanosoma Crusi, XxapakTepu3y€eThCsl TPUBAIMM JIATCHTHUM IePioI0M
(iHOMI JECATWIITTS), TOCTPUM 1HOAI OE3CHMMTOMHUM TiepebiroM Ta TPUBAIUM
MOBIJILHUM PO3BUTKOM XPOHIYHUX YpaK€Hb MiOKaply Ta TPAaBHOTO TPakTy. XBopoOa
[Ilaraca 3yctpiuaerbes B kpainax JlatuHcekoi AMepuku ta Mekcuii. [lepeHocHukoM
€ kionu pexysuign. Kniniuai nposiBu OyBaoTh y 30% iH(ikoBaHUX. Y XBOpHX
KIIHIYHO  CIIOCTEpPIra€ThCs  JUXOMAaHKa, TeHepaizoBaHa  JiMdaJeHomnaris,
renatocryieHoMeranis, a iHoAl — cnenudiyauil HaOpsAK o0aMYus Ta TyJoBUILA. I3
MI3HIX KIIHIYHUX MpOsBIB 1H(EKUIi CIIJI Ha3BaTU YPaKEHHS CEpLEBO-CYJIUHHOT
CUCTEMH, TPOMOOEMOOIIUHI YCKIIaJHEHHSI, MEraKoJIOH, Merae3odaryc, HeBpOoJIOT1uH1
MIPOSIBU — PO3YMOBE BIJICTABaHHS T4 MO30YKOBI CUMITOMM. /[1arHOCTHKA OCHOBAaHA Ha
BUSBIICHHI TPUIIAHOCOM y KPOBI XBOPOTO Ta MO3UTUBHUX PE3yJIbTaTaX CEpOJIOTTYHUX
peakuiil. E¢pexTuBHUX cnoco0iB JIIKyBaHHS HAa ChOTOJHI HE iCHye. B eHaemMiuyHuX
palioHaX YCTaHOBM, IO 3alWMalOThCS 3aroTiBJEl0 KpOBI ab0 3aCTOCOBYIOTH
remoTpanc(dy3ii K MEeTOJ| JIIKyBaHHS, MPOBOJIATh CKPUHIHTOBI OOCTEXEHHS KPOB1 Ha
HasIBHICTh TPUIIAHOCOM.

Tokcomnasmo3 y fAeskiii Mipi  MOXE SIBISTH  TEBHY HeOE3NeKky mpu
remoTpancdy3isax. BukiukaeTtbcs OOJIIraTHUMHU BHYTPIIIHbOKJII THHHUMHU
npoctidimmmu  Toxoplasma gondii.  TokcorurasmMu BigHOCATBCS 0 KOKIMIIN 1
3yCTPIYarOThCA Y TPhOX (popMax: Taxi3oiT, UCTa, OONUCTa. Taxi3o0iTH Mapa3suTyIoTh y
OyIb-SIKMX KJIIITUHAX CCaBIIIB, 32 BUMHITKOM Oe3siepHUX epuTpouuTiB. Ha o3HaueHii
CTaJli MOXKJIMBE MepelaBaHHs 13 KOMIIOHEHTaMHU KPOBI BiJ JOHOPA JI0 PELMITIEHTA.

baGe3io3 € 3axBoproBaHHSM, IO BigoMe 13 O10JE€HCHKHMX 4YacCiB y TUKUX Ta
JOMAIlIHIX TBapWH. BUKIMKaeTbcs mpocTidimumu i3 poxmy Babesia.  BaGesii

MEePEeTAIOThCSA  KITIIAMH, PO3MHOXYIOTHCS B EPUTPOIMTAX, BHUKIUKAIOTH TOCTPY
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JUXOMaHKy, TeMOJITUYHY aHeMmilo 3 TeMorjoOiHypieto. Bmepme y moauHu
3axBoproBaHs omnucaHo B FOrocnasii (1957). Ha ceorogni omucano monan 200
BUTIAJIKIB 3aXBOpIOBaHHS Ha 0abe3io3. Y mronmmHu 0abe3i03 BUKIMKAIOTH Babesia
bovis, Babesia divergens, Babesia microti. 3axBoproBaHHs nepedirae BaxkKo 1y psii
BUIIAJIKIB 3aKIHUYETHCS JIETATIBHO. Y PSIy XBOPUX BIIMIYEHO MEPCUCTYIOUE HOCIICTBO
30y/IHUKA 1 TPOE 3 HUX CIIY>KUIIU MPUIHHOIO TpaHCPy31iHOI 1H(peKIIi].

[cHy€e 1Ml psi renbMIHTO31B, IO MOXKYTh IIEPEIaBATUCh YEPE3 KPOB, OCKUIBKU
cami reipbMIHTH ab0 i1X JMYMHKA TpHCYTHI y mnepudepuuniii kposi. KopoTko
0XapaKTEPU3YEMO JCIKI 13 HUX.

Ounsipio3sn — rpyna TreabMIHTO31B, 10 BHUKJIMKAIOTHCS HUTKOMOAIOHUMHU
HemarogamMu HajcimelictBa Filaroidea. I'enbMiHTH JOKami3yrOThes B JTiM(aTUIHUX
By3JaX, IMIAMKIpHUX 1 TJIMOOKMX TKaHWHAxX. JKUBOpPOASYl CaMKH BHAUISIOTH
MIKpO(D1IIApIi B KpOB a00 MiAMIKIPHI TKAHUHU, /1€ BOHU 3HAXOAATHCS A0 TUX MIp, TOKU
He OyayTh 3axomieHI KPOBOCMOKTAJIbHMMH  WICHHCTOHOTMMHM, J€ BOHHU
TPaHCPOPMYIOTbCSI Y HUTKOMOMIOHI JIMUMHKH, SKUMH 3apa)kaloTh HOBOTO Xa3siHa
YJICHUCTOHOT1 MiJ Yac yKycy.

[Ilucrocomo3u - rpyma redbMIHTO31B, 10 BUKIUKAETHCA TEIbMIHTAMU POJIY
Schistosoma. Jlopocii 0coOH TelNbMIHTIB Mapa3WTYIOTh Y BEHYJIAX CEUOBHBIIHUX
HUISIXIB. 32 TPUOJM3HUMH JaHUMH, O0au3bko 200 MitH. oci® y CBITI € 1H()IKOBAaHUMU
[IUMU T€JIbMIHTAMH.

[Tpionu, K HOBWH KiIac remMoTpaHcMicuBHHX iHGekuii [229,231]. Biakputrs
HOBUX  MAaTOT€HHUX  areHTIiB  NPU3BOAUTH [0  PO3LIMPEHHS  MEpelliKy
remMoTrpaHcMicuBHUX 1HGekIiH. [IpioHn — € OiIKOBOMOMIOHUMEU 1H(EKIIHHUMH
YaCTUHKaMH Ayxe mayoro posmipy. [lousTrs “npion” 3ampomnonoBaHo B 1982 p.
Stanley Prusiner. IlpioHn He MaiOTh HYKICTHOBHX KHCIOT 1 CKIQJalOThCA 13
npionoBoro npoteina (PrP), mo mae monexynsipuy Macy 33-35 kD ta cknagaerses 13
250-260 amiHOKHMCIOT, yacTuHA 13 gkuX ¢(opmye N-TepMiHAIBHMI CUTHAJTBHUN
nentu. CTpyKTypHI Ta (PYHKITIOHAJIBHI BIAMIHHOCTI 130()opM IpiOHHOTO O1j1Ka, 110
KOJYETbCSI TE€HOMOM Xa3fdiHa, NOB’S3yIOThb 3 Yy4YacTI0 B MOCTTPAaHCISALIAHIN

Moaudikamii (ambda-maHmor TpaHchOpMyeThes B OeTa-TaHIIOr) crHeruiaHuX
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HEOpraHiYHUX MOJIEKYJ. AHopManbHa i30popma PrPSC, na BinMiHy Bin HOpMasbHOI
PrP®, 3maTHa yTBOpIOBAaTH arperatd MpiOHHMX MOJEKY1 — aMinoinHi ¢ibpumm. Ix
HAaKOIWMYEHHSI CYNPOBOKYETHCA JETCHEpAIli€cl0 HEWpOHIB Ta Tmpodidepartiero
aCTPOLMTIB IIEHTPAJIbHOI HEPBOBOI CUCTEMH, 110 OOYMOBIIIOE 3MIHM CipOi PEUOBUHU
MO3Ky (TyOxomnoaiOHa cTykTypa). CTpyKkTypa HaToJaori4Hoi (JopMH MPIOHOBOTO O1sIKa
O0OyMOBITIO€ TaKl BaxJIMB1 A TpaHCQY31HHOI MEAMIIMHUA OOCTaBHHH: BIJCYTHICTH
TYMOpaJIbHOI BIJIMIOBIII Ha “‘BjacHUM” OUIOK OpraHizmy (K HAcCHIIOK BIJICYTHICTb
CHeU(IYHUX aHTUTLI Yy CUPOBATIIl) Ta PO3MHOXKEHHS a00 PenpoayKIlii MaTOr€HHOTO
areHra. BaxinBuM MOMEHTOM € (paKT, 110 MiciIs NEPOPATIHOTO YK MaPEHTEPATBHOTO
iH(piKyBaHHS TIploHaMH, BiAOyBaeTbcsa (a3za mpioHEMIl, siKa CYHPOBOKYETHCA
HAaKOIWYEHHSIM TMpPIOHIB B MOHOHYKJIEAapHUX (aromurax Ta JIMQPOLHUTaX Ta
MOIIMPEHHAM TMPIOHIB Y HHUPKYJISATOPHOMY pycil. 3HAUyHIol0 € OOCTaBHHA, IO
1H(EKIIHHICTh KPOBI IPU MploOHEMIT HA0YBA€THCS 3aJOBIO JO MOSBU KITHIYHUX O3HAK
xBopoOu. [lepenaBaHHs NPiOHIB 13 KOMIIOHEHTAMH KPOBI IPOJEMOHCTpOBaHA B 1998
p. B €KCIIEpUMEHTaX Ha TBapHHax. /[0 3aXBOpIOBaHb, 110 BUKJIMKAIOTHCS MPIOHAMH HA
ChOT'0JIHI BiIHECEHI: KYpY (XBOp0Oa JIt0/10i/11B, K1 B)KUBAIOTh B 13Ky TOJOBHUM MO30K),
xBopoOa Kpeitrudenbna-Axoda, cungpom ['epmrmanna-lltpayccnepa-Illeiinkepa,
ciMeliHe (QaTanbHe OE3COHHS, aMIOTPO(IUHUN JIEWKOCIIOHTI03, CUHAPOM AJbliepca
tomo. O3HayeH1 3aXBOPIOBAaHHA XapakTepu3yroThes TpuBaiuMm (Bix 1 g0 30 pokiB)
IHKyOaIiiHUM  TIepioJIoM, TIOBIILHO TMPOTPECYIOUMM  MEepediroM, CyTTEBUMU
MOPYUIEHHSIMA HEPBOBOI CHCTEMHM, BIJICYTHICTIO IMYHOJIOTIYHOI BIJMOBIJI Ta O3HAaK
1H(DEKIIHHOTO TIpoliecy, JieTaTbHUMU HachiakaMmu. CIiJl MiJKPECIUTH TOJIOBHY POJIb
B-nimdouutiB 'y mporieci HeWpoiHBazyBaHHs mpioHamu. JliarHo3 i1H(}iKyBaHHS
NpiOHAMH € MOXJIMBUM JIMILIE TPH TICTOJOTIYHOMY JOCTIPKEHHI MpernapaTiB
TOJIOBHOTO MO3Ky abo mpu rTmikotumyBaHHI PrP meromom BectepH-Oi0Ta 3paskiB
niMmpoigHoi TkaHuHM. [cHye nymka, mo A npodiIaKTUKW MepeJaBaHHs MPIOHIB 3
KOMITOHEHTaMH KpPOBI CJI1Jl BUKJIIOUATH 13 yUcia TOHOPIB 0ci0 moHas 45-50 pokiBs, sKi
€ TMOTEHIIITHO HEeOE3MEeUHUMHU CTOCOBHO MOKJIMBOCTI MaTH MPIOHU Y TKAaHUHAX.

Sk BUIHO 13 HaBEAEHOTO KOPOTKOIrO Oriiany CTykTypu TT3, BOHM € JOCHUTH

3HAYHOIO MPOOJIEMOFO JIJIs 3aKJIAJIB CIy)KOM KPOBi y BChbOoMY CBIiTi [219,227,232].
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lpoginaxmuxa TT3. IlpodinakTuka — 1€ CUCTEMa 3aX0JIB Ha 3ano0iraHHs
BUHUKHEHHS 3aXBOPIOBaHb cepell HaceleHHs. BoHa BKIIIOUae MPOBEICHHS HE TIIbKU
BI/IMOBIIHUX MEIWYHUX, a, HacamIepel, 3arajJbHOACPKABHUX O30POBIIOIOUNX
3aXO0JI1B: O3/IOPOBJICHHS JTOBKIUISI, YMOB IIpalll Ta MoOyTy, *KUTJIOBE OYyJAIBHUIITBO,
KOMYHAJIbHUH OJaroycTpiil, MiABUINEHHS MaTepiajJbHOro JA00poOyTy, JAOCTYIHICThH
MEINYHOI JOMOMOTH, Oe3IIaTHE JOHOPCTBO, 3a0e3MeueHHs] HapKOMAaHIB Pa30BUMHU
MIMPULIAMH, JIIKYBIbHUX YCTaHOB JOCTAaTHBOIO KUIBKICTIO PAa3oBOT0 MEAUYHOIO
THCTpyMEHTapis, Ae31H(IKaHTIB, 3aXUCTHOTO OJIATY TowIo [222,224,225].

Cepen MeAMYHUX 3aXO0/I1B CyTTEBE 3HAUCHHS JJIs 3a1I00IraHHsI BUHUKHEHS Ta
nommpenHsa TT3 mae caHiTapHa OCBITa Ta MiABUIIECHHS CaHITAPHO-TITIEHIYHOTO PIBHS
HacCeJIeHHs, HacamIiepe, TOHOpiB. JJoHopu noBuHH1 OyTH 100pe iHPOPMOBAHUMH PO
TT3, ix 30yIHUKIB, IUIAXW TIepeaayl 1 MOMMPEHHS, KIIIHIKY Ta MPOQIIaKTHKY.

MenuuHuii nepcoHan BiAIJIEHb 3arOTOBKH KPOB1, BUI3AHUX OpUraj] MOBUHEH
Oytu no0pe miaroroeieHuM 3 nutadb TT3, 1HQOpMOBaHMM  MpPO CaHITApHO
€MiJIeMi0JIOTYHY 00CTaHOBKY B YCTaHOBI, JI€ IITAHY€EThCS MpoBeaeHHs “JIHs qoHOpa”.
OCHOBHMM 3aBJIaHHSM BUI3AHOI OpUTaid YK CIIECHIATICTIB BIIJIEHHS 3aTrOTOBKHU KPOBI
MpU TIATOTOBIN JI0 TPOIeaypu 3a0opa KpPOBI € peTeiabHe MeIUuYHE OOCTEKCHHS
IOHOPIB. Bceix 0oci0 13 MIKPOCUMITOMATUKOK MOKJIMBUX 1HPEKUIMHUX 3aXBOPIOBAHb
HErailHO BWJIY4YalOTh 13 YHMCJIAa NOTEHLIMHUX JAOHOPIB. MenuyHuil oriuan Ta
IHIMBIAyallbHA criBOeciga 3 JOHOPOM TIOBHMHI OyTH CHpsIMOBaHI Ha BHSBJICHHS
XapaKTEPHUX 03HAK FT€MOTPAHCMICUBHHUX Ta 1HPEKIIINHUX 3aXBOPIOBaHb.

HasiBHICTP B KOJIGKTHBI JA¢ TUIaHyeThCs “‘JleHb moHOpa” MOOAMHOKHX
BUITAJIKIB 3aXBOPIOBAHHS TPUIIOM Ta TOCTPUMU PECTIIPATOPHUMU 3aXBOPIOBAHHIMH HE
€ IPOTUIIOKA3aHHAM IS HOTO TPOBEICHHS.

[Tpu GaktepianbHIA AU3EHTEPIT PU3UK Mepeaadi IHPEKIIHHOTO areHTa yepes
KpOB BiJ JIOHOpA 10 PELUITiEHTa € MPaKTUYHO BUKJIIOUEHHUM, a TOMY HaBITH IPHU
HAsIBHOCTI IMOOJMHOKKX BHIIQJIKIB IIbOTO 3aXBOPIOBAHHS Y KOJICKTHBI, MPOTHIIOKA3aHb
0 IIOMY 3aXBOPIOBAHHIO /IO 3aTOTOBKH KPOBI BiJl MPAKTUYHO 370POBUX OCI0 - HEMAE.

[Ipu 3aroToBIl KpOB1 y KOJEKTHUBAX, JI€ 3apPEECTPOBAHI OOJUHOKI BUIAJIKH

3aXBOPIOBaHHS HAa TeMaTUT A, CIiJ OpraHi3yBaTH JOCIIHKEHHS ce4l MOTECHINHUX
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JIOHOPIB Ha ypoOuriHoreH. [Ipu rematuti A BipyceMisi BUHUKA€E B KIHII 1HKyOaIliifHOTO
nepioAy 1 B IEpIIi JHI >KOBTSHUII, SIK MPABUIIO0, 3HUKAIOUN IO MOMEHTY KIJIIHIYHOTO
BUY>KaHHS, a XpOHIYHA BipyCceMisl HE CIIOCTEPITaeThCA.

Oco0nuBa NWIBHICT, HEOOXiHA TMPOSBISTUCH MPH 3aXBOPIOBaHHI Yy
konektuBax rematutamMu B, C, D, G. Cmig nmam’sTaTd, IO € MOXKJIHBHAM iX
aCUMITOMAaTUYHUN 1epedir. 3 MeTor MpOoQiIaKTHKU MOCTTPAaHCPY3IHHUX BipyCHHUX
renaTuTiB 13 4ucia JIOHOPIB BUKIIOYAIOTH OCI0 3 HASBHICTIO JIUCIENTUYHOTO,
apTPaAJIrIYHOT0, ACTEHO-BEHTATUBHOI'O Ta TPUIIONOII0HOTO CUHPOMIB.

Ocobu, 1o mnepexBOpUIM Ha TOCTPl pECHipaTOpHI 3aXBOPIOBAHHS TPHIIL,
JU3EHTEP1I0, MOKYTh OyTH 3JIy4eHUMH JI0 JOHOPCTBA HE paHillle, HK Yepe3 MICSIIb
T1CJIS IOBHOTO KJIIHIYHOTO BUY>KaHHSI.

1. Cucrema 3ax0/1iB CIIpSMOBAHUX Ha JpKepeso iH(eKIii:

Jlxepenom iH(pekwii npu TT3 € XBopi Ta 3A0poB1 HOCI1. SAKIIO IKepenoM 1HPEKIi
HeOe3MeYHOI0 JUIsl OTOUYIOUMX. barato B YoMy BHUpIIIECHHS [OTO MUTAHS 3aJ€KUThH
B1JI CBOEYACHOI'O 3BEPHEHHS XBOpOro (ab0 HOro BUSABIECHHS) Ta Bl HPAaBHIBHOCTI
JlarHo3a, KUl 1HOJ[I BCTAHOBUTH HEMPOCTO.

Bci indexuiiini XxBopi niuisiraloTe 000B’A3K0BIM peecTparlii. Ha KoxkHuii BUaaok
3aXBOPIOBAHHS 3alIOBHIOETHCS CKCTPEHHE MTOBIIOMIICHHS, SIKE HETalfHO HAIIPaBJISIOThH
B CaHITaApHO-EMIAEeMIONOTIYHY CTaHIlito. HamararoTbCsi BUSBUTH KOHTaKTYIOUUX 3
XBOPUM Ta TUX, 1110 3aXBopuu. Jxepenom iHdeKli, sSIK BIZOMO MOXKYTb OyTH 1 310pOBI
HOCIi, TOMy BUSBJICHHS 1X € BIJAINOBIJAJbHUM 3aBJaHHSAM. BusiBIeH1 370poBi HOCII,
0oOCITyroByIOUMi TIEPCOHAN 13 CTEPTUMU CYOKIIHIYHUMHU (opmamMu 1HPEKITH
MJJIATal0Th 0OCTEXKEHHIO, B pa3l HEOOX1THOCTI — 130JIS1Ii1 Ta JIKyBaHHIO.

2. Cucrema 3axojiB CHPSIMOBAaHUX Ha 3aXOJM 3aJICKHO BiJ OCOOIHBOCTEM
MOIIMPEHHA KOHKPETHOTO 3aXBOPIOBAHHS MOBHHHI OyTH CTPOro CHeliagi30BaHUMH.
Cucrema 3ax0/1iB BUPIIIYETHCS €IMIEMIONOraMu Ta JlikapsiMu iHekuionicramu. [lpu
reMOTPAHCMICUBHHUX  1H(QEKUIsIX 30yJAHHUKH JIOKaTi3ylOThCS B  KPOBOHOCHIH,
miM$paTUYHIA CUCTEMax Ta OpraHax YJroOJieHOi Jiokamizalii 1 mepenadya iHQekii

3IMCHIOETHCS TIPH TTEPEMUBAHHI KPOB1, HEOOEPEKHOMY TOBOKEHH1 3 HEIO, TiJ] Jac
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MEJIMYHUX MAHIMyJAIINA, [0 CYNPOBOKYIOTHCS MOPYIICHHSIM IUIBHOCTI HIKIPH
TKaHWH, 0COOJIMBO 3a Y4acCTIO OJIOK, PIXKY4YHX IHCTPYMEHTIB, Tolo. [IpoTuenigemiuni
3aX0/ld TIOBHHHI OyTH CIPSIMOBaHI Ha peTeNbHE OOCTE)KEHHS JOHOPIB, MEIUYHOTO
nepcoHaidy, 110 3a0e3medye 3a00p KpoBli Ta TemoTpaHcdysii, opraHizaiito
IIEHTPATI30BAHOTO AaBTOKJIABYBAaHHS MEIWYHOTO I1HCTPYMEHTApit0, IO TOBTOPHO
BUKOPHCTOBYETHCS Ta BIPOBAIKCHHS OJJHOPA30BUX 1HCTPYMEHTIB Ta 3ac00iB 3a00py
Ta MepeIuBaHHs KPOBI, MIMPHUIIIB, OTJISA0BUX 1HCTPYMEHTIB, TOII0. Bennke 3HaueHHS
MMOBUHHO TPHUIIISATUACS BUKOPUCTAHHIO MEAMYHHUM IEPCOHAIOM 3aXHCHOTO OJTY 3
TOTPUMAHHAM TpaBuil Oe3MeKH 3 TMOTEHIHO O10JOriYHO HEOE3NEUHUMU
Marepianamu. TakuM 4YWHOM, BCTAHOBJIEHHS MEXaHI3My mepenadi iHpexiii Ta
YCYHEHHsSI MUIAXIB 11 mepenadi 3aliMae BaXKJIMBE 3HAYCHHS B  KOMILIEKCI

MIPOTUETIIIEMIOJIOTIYHUX 3aXO0/IiB.

166



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

4.3 TeoemigemioJiorissi okpeMux 3axBoproBaHb HacejeHHs CyMmcbkoi oOJacTi
(Yxpaina)

CydJacHull cTaH 3aXBOPIOBAHOCTI HACEJIEHHS SIK YKpainu, Tak 1 CymMcbKkoi 00macTi
30KpeMa, BUKJIMKAE 3aHETOKOEHHS HE JIMIIEC Y MEAMKIB, a M y 010JI0TiB, €KOJOTIB,
€KOHOMICTIB, reorpadis, COLI0JIOriB Ta (PaxiBiiB 1HIIOTO MPodiTto. 3araJbHOBIIOMO,
II0 CTaH 3/I0pOB’sl HAacCENEHHs Oy/b-SIKOT TEPUTOPIi 3aJIeKUTH Bl 6araThox (hakTopis,
30KpeMa BiJl COIIaJIbHO-€KOHOMIYHOI CHUTYaIlli, piBHS MEIUYHOTO OOCIYrOBYBaHHS,
exosioriyHoi curyarii Tomo. CyKymHICTh BCIX IHUX (DaKTOpiB 3a OCTaHHI POKHU
npus3Bena 10 3pOCTaHHS JAesIKuX Ho3osorid B CyMmcbkiii 00dacTi, 0 HEraTMBHO
MMO3HAYUTHCS B MAaOYTHHOMY Ha JieMoTpadiuHiii, CollaabHINA Ta eKOHOMIYHIM CUTYyaIlii
y perioHi. ToMy BUBYEHHS TEPUTOPIATILHUX BIIMIHHOCTEN 3aXBOPIOBAHOCT] HACEIICHHS
Ma€ BaXJIMBE 3HAUYEHHS JUIsl pO3pOOKHU HUIAXIB YAOCKOHAIEHHS OpraHizauii MeIuYHOl

JOITIOMOI'M HAaCCJICHHIO.

CrpykTypa 3aXBOproBaHOCTI HaceneHHs: CyMChKOi 00J1acT1 B IIIOMY BioOpakae
3arajJbHOYKpPATHCHKI TeHJIEHIIIi. Y CTPYKTYpl MOMIKUPEHOCTI XBOPOO, cepe/l HaCEIeHHS
pErioHy TepIe Micle TMOCIIaloTh XBOPOOW CHCTEMH KPOBOOOITY, Ipyre Micue —
XBOpPOOM OpraHiB JUXaHHS, TPETE — XBOPOOW OpraHiB TPaBICHHS Ta pPO3JaAU
XapuyBaHHs. 3a pIBHEM MEPBUHHOI 3aXBOPIOBAHOCTI JijJiepaMU € XBOPOOW OpraHiB
JTUXaHHS, IPyre MICIIE MOCIIal0Th 3aXBOPIOBAHHS CUCTEMH KPOBOOOITY, HA TPETHOMY
MICII1 3HAXOAThCS TPABMH, OTPYEHHS Ta 1HII HACTIAKYU A1l 30BHILIHIX Tpu4uuH [235].
3p0o3yMiJI0, IO caMe Ha IIMX MAaTOJIOTIsIX B OCHOBHOMY 30CEpEIPKE€HA yBara HayKOBIIIB.
OpHnak, 3arajqbHy MEIUYHY KapTUHY (GOPMYIOTH i 1HIII 3aXBOPIOBAHHS, BUBUCHHS SKIX
TaKOXX € BaXKIWBUM AaclEKTOM IIPU PO3POOIN CcTpaTerii po3BUTKY pPeTioHaIbHOI
CUCTEMH OXOpPOHM 370poB’s. Y gaHiii poOoTi Oyae BHUCBITIECHO pe3yJbTaTh
JOCJIDKEHHST XBOPOOU CEYOCTATeBOT CUCTEMHU, IIKIpU Ta MIAIIKIPHOI KIITKOBUHH, a
TaK0 XBOPOOM ByXa Ta COCKOIOA10HOTO BIAPOCTKA.

BuByatoumn 3arasoMm 3axBOPIOBAHICTH 1 MOIIMPEHICTh XBOPOO HA3BAHUX BUIIIE

TproX Tpymn cepen xkurteniB Cymcbkoi oOmacti mpotsrom 2009-2019 pp., Oyino
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BCTAHOBJIEHO 3pOCTaHHs iX mnomupeHocti Ha 0,91% Ta 3HUWKEHHS TMEPBUHHOI
3aXBOpIOBaHOCTI Ha 5,31%.

Xeopoou ceuocmamesoi cucmemu 'y CTpyKTypi 3aXBOPIOBaHb 3a MOIIMPEHICTIO
MOC1al0Th 6 Miclie, a 3a MEPBUHHOIO 3axXBOoproBaHicTIO — 3 Miciie. Cepen pakTopis, 110
CIIPUYUHSIOTH PO3MOBCIOKEHHS ITUX, BAPTO BUAUIATH: HU3BKUN PIBEHH MEIOTIISIIB,
HEBIIOPSAKOBAHE CTATEBE KUTTS, MOPYIIECHHS MPaBUJ CAMOTITIEHH, CaMOJIKyBaHHS
XBOPHX, BIACYTHICTh KBaT1(hiKOBAaHNX MEIMYHMX TPAIlIBHUKIB y CUIBCHKIN MICIIEBOCTI
[236] Tomro. OiHaK MOMMPEHICTh XBOPOO cedocTaTeBoi cuctemu 3a mepioa 2009-2019
pp. cxopotuinacs Ha 0,47%, a mepBuHHA 3axBoproBaHicTh — Ha 4,9% (puc. 1). ¥V
CTPYKTYp1 IOIIUPEHOCTI XBOPOO cedocTareBoi cuctemu 17,8% npuranae Ha XBopoOu
nepeaMiXypoBoi 3a11o3u, 16,9% — Ha iH(eKL1i HUPOK, Ha TPETbOMY MICI1 3HAXOIAThCS
He3analibH1 XBOpoOu mmuiiku Matku — 13,8% Bix ycix HO30J0T1H 11i€i rpynu [236].
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B - IOMMPEHICTh XBOPOO M - MepBHHHA 3aXBOPIOBAHICTh

Pucynok 1. /luHaMika nepBUHHOI 3aXBOPIOBAHOCTI Ta MOUIMPEHOCTI XBOPOO
cevocTareBoi cucreMu cepen HaceneHHs CyMmcbkoi o0iacti mpotsirom 2009-2019

pokiB (BumanakiB Ha 100 THC. HaceICHHS)

3a mocmiKyBaHWUW Tepion y 9 paifoHax o007acTi MOMUPEHICTh XBOPOO
CEYOCTaTEBOI CUCTEMH 3pOCiia, 0COOIMBO cepell MelkaHiliB PoMencrkoro (Ha 49,3%)
ta bypuncekoro (ma 22,57%) paiioniB. Haili0uiple TmOKpaleHHs CHUTyaIli
3adikcoBane y CyMcbkomy (ckopodeHHs Ha 25,13%) ta SAmminscbkomy (Ha 28,21%)

paiionax. IlepBuHHa 3aXBOPIOBAHICTh JAHUMHU NATOJIOTISIMU 3pocia y 7 paioHax
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oOnacTi, a Haibee y M. Cymu (Ha 10,89%) ta Cepenuno-byacbkomy paiioHi (Ha
19,23%). HatomicTh y OUIBIIOCTI pallOHIB BIA3HAYAETHCS CKOPOUEHHS KUIBKOCTI
BIIEpIlIE BCTAHOBJICHWX [1arHO31B 3aXBOPIOBAHb CEYOCTATEBOI CHUCTEMH, OCOOJIHMBO
cepen >kuteniB Jlunoomonuncbkoro (Ha 54,06%), SAmmninbebkoro (Ha 55,57%),
Cymcokoro (Ha 57,14%) Ta BenukonmcapiBcskoro (Ha 64,52%) paiioHiB.

Y 2019 p. HaitOLIBII MOMIMPEH] MATOJIOTIl CEYOCTaTeBOI CUCTEMH Oyliu cepen
memkaHIiB PomeHcrkoro (14 144,96), Konorornicekoro (12 298,09), Bypuncekoro (11
819,61 Bumaakie Ha 100 Tuc. oci0) paioniB. HaiiHmK4i MOKa3HUKH 3arajbHOI
3aXBOPIOBAHOCTI XapaKTepHl JUIsl TakuxX pailoHiB, sk [myxiBcekuii (4 887,27),
Benukonucapisebkuii (4 441,88), SAmninscebkuii (4 226,63) Ta Cymebkuii (3 848,43 Ha
100 Tuc. HaceneHHs ).

3a jaHUMU MeIUYHOI cTaTUCTUKU, Y 2019 p. HaliOLIbIIIE BIIEpIe BCTAHOBICHUX
J1arHo31B XxBopoO cedoctaTeBoi cucteMu (ikcyBanucs y M. Cymu (4 583,58 Bunaaxis
Ha 100 Tuc. nacenenus), Kponereupkomy (4 545,33), Konortoncrkomy (4 391,5)
pationax. Haitmenme y 2019 p. Ha XBOpoOM ce4OCTaTEBOi CHUCTEMH 3aXBOPLJIO
HaceneHHs: BenukonmcapiBepkoro (763,19) ta Cymcskoro (699,86 Bunaakis Ha 100
THC. 0Ci0) pailoHiB.

Xeopoou wkipu ma niOwWKIipHoi KIimKoeuHU 3a TIOIIUPEHICTIO Ccepel
HaceJICHHs 3HaxosaThes Ha 10 Micili, a 3a TEpBUHHOIO 3aXBOPIOBAHICTIO — Ha 4 MICIII.

Jlo 1mMx 3axBOpIOBaHb HAJIEKUTh Tpyla XBOPOO, SKI XapaKTepU3YIOThCS
ypakKEHHSM IIKIPHOTO TOKPHUBY, HITTIB, BOJOCCA 1 BUAMUMHUX CIM30BUX OOOJOHOK
opraHizmy. Etiojoris xBopo0O mHIKipyu pi3HOMaHITHA 1 MOXe OyTH CIpPUYMHEHA SIK
€K30T€HHUMH, TaK 1 eHIOTeHHUMH PakTopamu. Jlo YMHHUKIB MEpIIoi rpyIy HaIeKaTh
¢13u4Hi TpaBMU (TOLIKOKEHHS PI3HUMU NPEIMETAMHU, K TYIIUMHU, TaK 1 TOCTPUMH,
BIUTMB Ha MIKIpYy TEIIa 1 X0JIOAY, arPECUBHUX BUIIPOMIHIOBAHb, €IEKTPUYHOTO CTPYMY
TOII0), BIUIMB HABKOJIMIIHHOTO CEPEIOBHINA (HAIMIPHO BOJIOTE IOBITPS, XOJIOJ,
MOPO3, CYXICThb MOBITPS, COHS'YHA AKTUBHICTB), 1H(EKIIi (pi3HOMaHITHI OakTepii,
rpuOKH, BIpyCH), YKYCH KOMax, XIMI4HI PEYOBHHH, COIaIbHI (DAaKTOpU — 3IUIHI,
MoraHe XxapuyBaHHs. HeBIANOBIIHI YMOBU JKMUTTH, BiliHA, TaKOXX MOXYTb OYyTH

MPUYMHOIO JIEIKUX XPOHIUYHUX 3aXBOPIOBaHb (IIPOKa3a, TyOepKyIh03 MIKIPH).
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Jo npyroi rpynu YWHHHMKIB HaJIeKUTh CHAJIKOBICTh, Ocja0jeHa IMyHHa
CUCTEMa, CYyJWHHA TMAaToJOris, HaAMIpHE BXUBAaHHA JIIKIB, ajueprii, ayTOIMyHHI
MPOLIECH, 3allajJIeHHs], MaToJIOr1l EHAOKPUHHOI Ta HEPBOBOT CUCTEM, XPOHIUHI 1 TOCTP1
XBOpOOM (TyOEpKyJb03, XPOHIYHHM TOH3UJIT, CUCTEMHI XBOpPOOH), T1MOBITaMiHO3,
MOpYIIEeHHsI OOMIHHUX MPOI1IeciB TOIIO [236].

Y CTpykTypi HO30JIOTi IHOTO THUIy 3a MOIIMPEHICTIO Cepel HaCEeICHHS
TAUPYIOTh 1H(EKIli MmKIpy Ta MiAMKIPHOT KIITKOBUHU, Ha JPYroMy MicIil
3HAaXOJIATHCS KOHTAKTHI IEPMATUTH, TPETE MICIle 3aiiMae aTomuHuil repmaTur [236].

[Ipotsirom 2009-2019 pp. mommpeHicTh 3aXBOPIOBaHb IIKIPU Ta MIAUIKIPHOI
KJIIITKOBUHM cepell MemmKaHIiB CyMchKoi 0o0acTi ckopotmitacs Ha 6,07% 1y 2019 p.

cranoBmia 3 298,48 BunaakiB Ha 100 THC. ocib (puc. 2).
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Pucynox 2. /IlunaMika mepBUHHOI 3aXBOPIOBAHOCTI Ta MOMIMPEHOCTI XBOPOO MIKIpU Ta
MiAIKIPHOT KIITKOBUHH cepen HacesneHHsa CyMcpkoi oomacti mpoTsirom 2009-2019

pokiB (BumanakiB Ha 100 THC. HaceICHHS)

Cepen paitoHiB 00JsiacTi HaOUIbIIIE CKOPOYEHHS 3arajibHOi 3aXBOPHOBAHOCTI
HACEJICHHS Ha JaHy Trpyly Ho3ojoriii cnocrepiraigocs y M. Cymu (Ha 25,81%),
Cymcbkomy (Ha 37,26%), AAmninscekoMy (Ha 25,55%) ta I'myxiBcbkomy (Ha 14,43%),
y ToM uac sk cepen skuteniB 10 palioHiB (ikcyeTbcs 11 3pocTaHHS, ke OYJIo
HalOIBIIMM cepes; MemmkaHiliB Jlebeauacrkoro (Ha 51,12%), Cepenuno-byncbkoro

(na 68,74%) Ta Ilytusnbcbkoro (Ha 90,67%) pailoHiB.
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3a miacymkamu 2019 p. HaMOUIBIIOK MOMIMPEHICTH XBOPOO MIKIpH Ta
HIIIIKIPHOT KJIITKOBUHM Oyla y S5 aaMiHICTPaTUBHO-TEPUTOPIAIBLHUX OJIMHHIIX
periony — M. Cymu (4 429,91), Jlebequaceromy (4 212,8), Oxtupcekomy (3 734,79),
Konoronicekomy (3 657,73) ta Kponepenpkomy (3 628,69 punaakiB Ha 100 THc. 0oci0)
paifonax. HaiimeHie 1i 3aXBOpIOBaHHS MOIIUPEHI Cepell KUTEMIB Yy SMMOIbCHKOTO
(1 920,41), Cymcrkomro (1 479,21) ta Bemukonucapiscskoro (1 350,68 na 100 Tuc.
0ci0) pailioHax.
Takosx 3a TOCHIKYBaHU MEPI0Jl CKOPOTUIIACA i MEPBUHHA 3aXBOPIOBAHICTD —

Ha 4,68%. Oco0IMBO CyTTEBE CKOPOUYEHHS 3apEECTPOBaHi y JIMMOBOMOIMHCHEKOMY (HA
27,41%), Cymcekomy (Ha 27,2%), ['myxiBcekoMy (Ha 22,14%) Ta TpocTsaHEbKOMY
(Ha 21,54%) paitonax, y Tol 4ac AK y 8 1HIIMX pailoHaX BiJI3HAYAETHCA 3POCTAHHS
3aXBOPIOBAHOCTI Ha XBOpoOM mikipu. Jlimepamu 3a 3pOCTaHHSM IBOTO MOKA3HHUKA €
Jlebequncekuit  (3pocna Ha 57,11%), Cepenuno-byncekuii (Ha 65,2%) Ta
[lytuBnscekuii (Ha 69,69%) paiionn. Y 2019 p. HaliOIblle HOBUX BHUMIAJAKIB
3aXBOPIOBAaHb LIKIPU Ta MiIIIKIPHOT KIIITKOBUHHU BUSBIICHO cepell MeIIKaHIliB M. CyMu
(3 686,45), Oxtupcekoro (3 352,93), Kponeseupkoro (2 871,59), Konoroncskoro (2
853,07) Ta Jlebenuncokoro (2 608,25 punaakis Ha 100 Tuc. oci6) paiionis. Haiimeniie
JI1arHOCTOBAHO JAaHMX 3aXBOpIOBaHb Yy HaceneHHa Smninscekoro (1 443.56),
Cywmcekoro (1 335,81) ta Benukonucapiseskoro (889,47 na 100 tuc. oci0) pailoHiB.

Xeopoou eyxa ma cockonoodionozo eiopocmka € OJHIEI 3 IATOJIOTIH, IO
CYTTE€BO BIIMBAE HA SIKICTh YXUTTS HACEICHHS, CIPUUYUHSIETHCS 3HIDKECHHS CIYXY.
[ToripmienHst cimyxoBoi (YHKIIT 3HMXKYE aganTalliio JIOJUHU Y HABKOJIUITHBOMY
cepenoBuilll. ['0JTOBHOIO MPUYMHOIO, 1110 TPU3BOIUTH JI0 MOTIPIICHHS CIIyXY, € TOCTpP1
3aXBOPIOBAHHS CEPEIHBOr0 BYXa, SIKI CKJIaAaroTh Onu3bko 28-35% cepen xBopob
JIOP-opraniB. 3amnaneHHsl CepeHLOTO ByXa BUKJIHKAETHCSA, SK MPABUIIO, 30BHIMIHIM
iH(piKyBaHHsM [237].

3a MOMIMPEHICTIO XBOpPOO ByXa Ta COCKOMOAIOHOTO BIAPOCTKA 00J1aCTh
3HAXOJAThCSA Ha 12 MicCIll, a 3a MEPBHHHOIO 3aXBOPIOBAHICTIO — Ha 8 MICIll cepen
perioniB Ykpainu. Y 2019 p. nomupeHicTs XBOpoO ByXa Ta COCKONOAIOHOTO BIAPOCTKA

craHoBuna 2 432,95 wa 100 tuc. memxanuiB Cymcbkoi 00iacTi, a NEpBHHHA
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3axBoproBaHicTh — 1 701,31 BunaakiB Ha 100 Tuc. oci6. [lommupeHicTh JaHOT MaTOJIOT 11
y perioni 3a 2009-2019 pp. ckopotunacs Ha 10,75% (puc. 3). Cepen aqmiHiCTpaTUBHO-
TEPUTOPIAIbHUX OJIMHUIL HAWCYTTEBINIE CKOPOYEHHS IUX XBOPOO 3a(iKCOBAHO Yy
I'myxiBcekomy (Ha 40,28%), Henpuraiiniscekomy (Ha 80,94%), Cepenuno-byacskomy
(ma 81,03%) ta M. Cymu (Ha 40,07%). Onnak, y 10 paifonax ob6iacTti BoHa 3pocia,
ocobmmBo cepen xkureniB [lytusnbebkoro (B 1,7 pasm), Amminscekoro (B 1,3 pasn) Ta
Pomencekoro (Ha 80,78%) paitoniB. [lepBrHHa 3aXBOPIOBAHICTh TAKOX 3HU3MUIIACSA —
Ha 6,16%. Haif0inpIIol0 MO3UTUBHOIO  JUHAMIKAa 3HIDKEHHS  MEepPBUHHOI
3aXBOPIOBAHOCTI Ha JaHoi matojorii QikcyBanacs y [myxiBcbkomy (Ha 41,47%),
Henpuraiinisecbkomy (Ha 79,66%) Tta Cepeauno-byncekomy (Ha 92,88%) paitonax.
Opnak, y 9 paitfonax obmacTti ikcyeTscs ii 3pocTanHs, 0cobnuBo y [lyTuBIbCEKOMY

(BaBiui) Ta AmniascekoMy (B 1,7 pa3u) paiioHax.
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Pucynok 3. /lunaMika nepBUHHOI 3aXBOPIOBAHOCTI Ta MOIIMPEHOCTI XBOPOO
ByXa Ta COCKOIOAI0HOTO BiApocTKa cepen HaceneHHs: CyMChKOT 00J1aCTi MPOTATOM

2009-2019 pokiB (BunazakiB Ha 100 Tuc. HaceIeHHS)

Ha mouarox 2020 poky B 00jacTi HaWOIIBIN TMOMIMPEHI XBOPOOM Byxa Ta
COCKOITIOZIIOHOTO BiipocTKa Oyiu cepe kuteiiB Pomencbkoro (3 996,32 BunaakiB Ha
100 Tuc. nacenennsi), Kponeseupkoro (3 474,57), bypuncekoro (3 377,03) Ta
Tpoctsneuskoro (3 335,39 BumankiB Ha 100 THC. oci6) paiioniB. Y 2019 pomi

JiepaMyd 3a KUIBKICTIO BIIEpIlI€ BCTAHOBJICHUX BHUITQJKIB JaHOI IMATOJIOTiI cepe
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HaceneHns Oynu  Pomencbkuit (3 301,25), Tpoctsneupkuii (2 681,22) Ta
Kponesenpkuii (2 190,2 na 100 THC. 0C10) paifoHH.

Omke, B Xxoal JOCHKEHHS Oylo BCTaHOBJEHO, MI0 MOIIUPEHICTh
POaHai30BaHUX XBOPOO HAMU TPHOX TPyN HO30JO0riH cepen kuteniB CyMCcbKOT
obmacti 3a 2009-2019 poku 3pocia, a MEpBHHHA 3aXBOPIOBAHICTh HABMAKUd —
ckopotuiacs. OgHaK y po3pi3i OKPEMUX HO30JIOTIA CHUTyarlisl BUTIISAAAE OUIBIIE
nudepeHIiioBaHo.

[TommupenicTh XBOpOO ceyocTaTeBOl CHCTEMHU Ta NEPBHHHA 3aXBOPIOBAHICTH Ha
HUX B IuloMy ckopoTtmwiaca. OnHak, y 9 paiioHax o01acTi HMOLIMPEHICTh 3pocia,
ocobimBoO cepen; HaceneHHs PoMeHncbkoro ta bypuHchkoro paiioniB. Y 7 paiioHax
00J1acTi 3pociia IEpBUHHA 3aXBOPIOBAHICTh Ha JIaH1 MAaTOJIOT1i, 0c00MBO y M. Cymu Ta
Cepenuno-byncekoMy paiioni. Y 2019 p. HaWOLIbII NOMIMPEHUMHU IATOJOTIT
ceyocTaTeBoi cucteMu Oynu cepen xkuteniB Pomencbkoro, KonoTomcekoro,
BypuHChkMil paiioHIB. 3a KUIBKICTIO BIIEpII€ BCTAHOBJIEHUX J1arHo31iB JaHOTO
3aXBOPIOBaHHA JiupyroTh Memkanii M. Cymu, Kponeseubkoro ta KoHoroncbkoro
paioHiB.

[Iporsirom 2009-2019 pp. mnomupeHicTh XBOpOO MIKIpU Ta MIAIIKIPHOI
KJIITKOBUHM cepe] MenkaHI1B CyMChKOi 001aCTi B I1iJIoMy ckopoTuiacs. OJIHaK cepent
xuteniB 10 aMiHICTPaTUBHUX OJIMHULIB (DIKCYETHC 1i CYyTTEBE 3pPOCTAaHHS, IEPEAYCIM
cepen HaceneHHs Jlebeauncrkoro, Cepennno-byncekoro ta [lyTHBIBCHKOTO paifoHiIB.
Tak camo y 8 paiioHax BiJJ3HAYAETHCS 3POCTAHHS IEPBUHHOT 3aXBOPIOBAHOCTI XBOPOOU
IIKIpK Ta MIAMIKIPHOT KIITKOBUHHU, OCOOJMBO cepen xuteniB JleOemquHchKOro,
Cepenuno-byncbkoro ta IlyTHBIBCHKOTO paiioHIB.

[TommpeHicTh XBOpoO ByXa Ta COCKOMOJIOHOTO BIAPOCTKA B LIJIOMY B PErioHi
ckopoTmiiacs, aine y 10 paiioHax oGiacTi BOHa HaBIakH 3pocia, OCOOIUBO cepen
xuteniB [lyTuBiascekoro, SImmninscekoro Ta PoMencbkoro paiionis. Ha mouatox 2020
POKY HaMOLIBII PO3MOBCIOKEHUMH 111 XBOpoOU Oynu cepen xuteniB PomeHcbkoro,
Kponesenpkoro, bypuncekoro ta TpocTsHenbKkoro paioHiB. Tak camMo B HUIOMY
3HM3MJIACS 1 TIEpBUHHA 3aXBOPIOBAHICTh, OAHAK Y 9 paiioHax oOrnacTi (ikcyeTbes ii

3pocTaHHs, 0co0auBo y [lyTuBiascbkomy Ta Amninbeskomy. Y 2019 pori nigepamu 3a
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KUIBKICTIO BIIEpIlIE BCTAHOBJICHUX BHIIAJKIB JaHOI TATOJOTIi cepel HaceJleHHs
nigepamu Oy Pomencbkuid, TpoctsHenbkuii Ta KponeBerpkuii paitoHu.

3a3HayueHi BUIIE aJIMIHICTPAaTUBHI OJUHULI MTOTPEOYIOTh OUIBII MUIBHOI yBaru
3 OOKy OprasiB yNpaBiIiHHs, METOIO SIKOI € 3HMKEHHSI 3aXBOPIOBAHOCTI HACEJICHHS Ha
JaHl MatoJyiorii y mpoOieMHUX paioHax. Pe3ynmpTaTH MOCHIIKEHHS MOXYTh OyTH
BUKOPHUCTAHI IXHIMH MICLIIEBUMU OpraHaMu BIaaH ISl PO3POOKH MPOQPLIAKTHUHUX

3aX0/11B, a0u 3am00IrTH 3pOCTaHHIO PIBHS PO3IMOBCIOHKEHOCTI JaHUX MATOJIOTIH.

174



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

SECTION 5. INNOVATION

5.1 AnaJji3 3MiH ejiekTpogisiosoriyuHux mapamMeTrpiB cepueBO-CYIHMHOI CHCTEMH
0iiMxX HmIypiB B yMOBax IHTParacTpajibHOro BBeJAEHHS iM NpoONoKcasenamy y
pi3HMX 103aX.

[Tpomokcazenam (7-6pom-3-nipomokcu-5-(2—xmopdenin) - 1,3-
muriapo6enso[e][238,241]a1a3eniH-2-0H) OJJHOYACHO TaJIbMy€ TOCTPHH 1 XPOHIYHUMA
oute [238] 3 kKoMmoHEeHTaMu TpoTu3anaabHoi [239] Ta mpotucymomuoi [240] nii.
Cnonyka B3aemojii€ 3 O10JIOTIYHUMH MIIICHIMH, SIK1 BIATIOBIIAIOTH 3a Mepedir 00JIo:
peuentopu '”AMK [241], mminuHOBI penienTopu [242], mOTeHIIAN-3a€XKH] Kali€Bl
kaHanu  [243], nmodaminepriuna  cucrtema, NMDA-peuentopu, anbda-1
aapenopenentopu [244]. VYce 1e [03BONMIO BIJHECTH IMPOIOKca3enaMm Jo
1HHOBALIMHOTO 3ac00y 13 MOMIMOAAIBHUM MeXaH13MoM [ii [245]. Crioiyka MpoXOoaAHTh
JTOKJTIHIYHI JTOCTI/DKEHHS 3aljisl JOBENeHHs ii e(EeKTHUBHOCTI SK aHaJIbleTHKa Ta
MOJKJIMBO1 TTOO1YHOT Aii.

[To61uni edextn 3 00Ky cepueBo-cyauHHoOi cuctemu (CCC) mpomoBXKyHOTbh
3aJIMIIATUCS ICTOTHOIO MPUYMHOIO BIIMOBH BiJl CIIONYK SIK B MEP10J IX PO3POOKH, TaK 1
BXKE MICJISI HAJIXOMKEHHS TOTOBUX JIIKAPCHKHX 3ac001B Ha (hapMaleBTUYHUI PUHOK
[246]. OgHak B KIIHIYHMX JOCTIIKEHHSIX Y pamkax [ ¢a3um BuUnpoOyBaHb Cepiio3Hi
CepIIeBO CYAWHHI IMOOIYHI SBHINA BHHUKAIOTH BIJHOCHO piako. [HIIMMH clloBaMH,
JTOCHIIPKEHHS 0 BUBYEHHIO 3arajibHoi apmakosioriudoi 6e3neku moao CCC, xoua i
MOXYTh JO3BOJIUTH BUSBUTH €(EKTU, AKI 3/aTHI MPUBECTU JI0 HECHPHUSTIMBUX
YCKJIQIHEHb B KJIIHIYHUX JOCHIHKeHHX | (ha3u, ajne He 103BOJIAI0TH Nepea0ayuTu abo
MOBHICTIO OLIIHUTH MOTEHIIIMHI ePeKTH B OLIBII MUPOKIM MOMysIii maieHTiB [247].
3po3yMmiI0, 110 TUTAHHS PO BIIMOBY BiJ IIpenapary MOkKe BAHUKHYTH Ha BCiX CTaIisX
po3poOKu Jikapchkoro 3acoly (JI3). BusineHnHs paHiliie HEBUBYCHUX TEPANIEBTUUHUX
MieHen ass Bigomoro JI3 1HOAl cynmpoBOIKYEThCS MiABUIIEHUM pusrkoMm st CCC
[248]. Tomy orminka Ge3nexu moTeHiiitHOTO JI3 My CepieBO-CyTMHHOT CUCTEMHU €

HAJA3BUYANHO AKTYaJIbHOKO.
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Jlns BupimieHHsT 1€l mpoOjJeMu BUKOPHUCTOBYETHCS METOIMYHA CHCTEMa 13
BIJIOMOIO UYTJIMBICTIO, 1110 JO3BOJISIE€ 3 BUCOKOIO TOYHICTIO IEPEHOCUTH JIaHl 3 TBAPUH
Ha JIIOIMHY 32 YMOBHM BHKOPUCTAaHHS OJHAKOBUX KIHIIEBUX IapaMeTpiB 1 Npu
BUMIPIOBaHH1 Y TBapHH 1 JIIOIUHM JIEK1IbKOX MoKa3HUKIB AisutbHOCTI CCC, a He TIIbKH
iaTepBany QT. MozaenioBaHHS Ha TBApUHAX € BAXKIIMBUM aCIIEKTOM JIOCIIJIKEHb CEPII,
B AKX MOXYTh OyTH BHBUEHI Pi3HI MPOLIECH Ta BU3HAUEHO TeparneBTuyHi Mimiexi. Ha
paHHIX eTamax po3poOku JI3 npuilHATHI AaHi MOXYyTh OyTH OTpUMaHi 1 3
3aCTOCYBaHHSIM JIPiIOHUX JTa0OPAaTOPHUX HAPKOTH30BAHHMX TBAPHH, TaKUX K IIypH.
AnekBaTHE aHecTe310oriyHe 3a0e3rneueHHs (KOHTPOJIbOBaHE MIATPUMKY TITMOWHU
HapKo3y Ha XIpypriyHoMy piBH1) 3a0e3mneuye CTaOUIbHICTh T€MOJAMHAMIKU 13 JTyKe
HU3BKOIO BapiaOeNbHICTIO MapaMeTPiB 1 JI03BOJISE 3 BUCOKOI YYTIUBICTIO BUSIBUTH
e(heKTH TECTOBaHUX PeuoBUH [249].

JIist mpoBeieHHs AOCIIKEHHsT Oyl10 BUKOPUCTAHO 72 caMIliB Ta 72 caMOK LIypiB
minii Bicrap, macoro 220-250 1. Bci eranu JnochigKeHb BUKOHAHI 3T1HO TMPaBUII
T'YMaHHOTO BIJHOIIIEHHS J0 €KCIIEPUMEHTATBHUX TBAPUH Ta M1KHAPOJHUX BUMOT ITPO
T'YMaHHE TIOBO/DKCHHS 3 TBapWHAMH, TOTPUMYIOUHCH TIpaBUI «EBPONEHCHKOT
KOHBEHIIIT 3aXHUCTy XpeOETHUX TBAPHH, IKUX BUKOPUCTOBYIOTDH 3 €KCTIEPUMEHTAIBHOIO
Ta 1HIIOK HayKOBOIO MeToto» [250] y BiamoBiAHOCTI 3 qupektuBoto Pagu €C 86/609
€€C Big 24 nucronmaga 1986 p. mpo JIOTpUMaHHS 3aKOHIB, IIOCTAHOB Ta
aJMIHICTpaTUBHUX TIOJIOKEeHb JepkaB €C 3 TMWTaHb 3axXUCTy TBapwH, IO
BUKOPHUCTOBYIOTHCS JJIsl €KCIIEPUMEHTAIBHOI Ta 1HIIOI HaykoBoi MeTH [251]. Ilix vac
€KCIIEPUMEHTIB TBAPUH YTPUMYBAJIM B CTaHIAPTHUX ymMoBax (12 rommHHOMY CBITJIO-
TIHBOBOMY PEXKHMI Ta 3 TOCTYIIOM JI0 Boau Ta ki ad libitum), 3rigHO 3 nependaueHuMu
Hopmamu. IIpomokcaszenam gociimkyBaBcs B iHTepBaii 103 (0,9; 9,0 ta 90 mr/kr).

Haiimenma no3za (0,9 mmi/kr) Bignosigana EJlso ciomyku 3a aHaIbre THYHOTO JI€10
[238], 1Hmn go3u craHoBwiu 10x Ellso (9,0 mr/kr) ta 100x Eso (90 mr/kr). Taxuit
JorapuPpMIYHAN TPOMIKOK JI03BOJIUB OXOMHUTH SKOMOTa OUTBIINI 1HTEpBa 103, IKUH
Ma€ TepareBTUYHE 3HAYCHHS Ta MAKCUMaIbHY PEKOMEHJIOBAaHY 103y MJIsi CIOIYK 3

HU3BKOIO TOKCUYHICTIO ([u1s1 mponokcasenamy JIJ[so cranoBuna 61abiie 5000 mr/kr).
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[Insx BBeACHHS CIONYKH — BHYTPIIIHBOILTYHKOBUH (B/I11) Yepe3 30H]1 y BUTVISI1
cTab11130BaHOi CycHeH31li Ha MeTuiNentono3i. KpaTHICTh BBEACHHS - OJIHOPAa30BO.
Ominky (yHKI[IOHaTPHUX TIOKAa3HHUKIB 3iAliicHIOBanu uepe3 120 XBWIMH MicCTs
BBelleHHA. KoHTposibHa Tpyma TBapuH OTpUMyBajia €KBIOO’€MHI  KUIBKOCTI
PO3UMHHUKA.

[Tpu nocnimxenni podotu CCC TBapHHU 3HAXOJMINCH B HAPKOTH30BAHOMY CTaHi
(ketamin, 10 w™r/kr BHyTpilIHbOOUEpeBUHO). [lomepenHbo OynoO BCTaHOBJICHO
BIJICYTHICTb 3MiH IMOKa3HMKIB, III0 BUBYAIMCH Y HAPKOTU30BAHUX TBAPUH MOPIBHIHO 3
KOHTPOJIEM.

OyHKIIOHATBHI TEMOJIMHAMIYHI Ta eJIeKTpoKapiorpadiuHi MOKa3HUKH y HIYpiB
BHUMIPIOBAJIM 3a JIOMOMOTO0 enekTpodizionoriunoro obmagHanus Biopac (CIIA) 3
BUKOPUCTaHHSIM BIJAMOBIAHOTO HAOOpY MaTYMKIB JUIsl BHU3HAUEHHS OCHOBHHX

napametpiB podoru CCC (man. 1).

Mamtonok 1. 3aransHuil BUmIsA npuiany uis BumiptoBanHs napamerpiB EKT,
apTepiaJIbHOTO TUCKY Ta YAaCTOTH JTUXaHHS.

Aptepianpauii THCK (AT) y MM.PT.CT., OIlIHIOBAJIM HENpPSIMUM (OE3KPOBHUM)
METOZOM MUIIXOM HaKJIaJaHHs JaTdiuka 3 MaH)KETKOI0 Ha OCHOBY XBOCTa IIypa
(man. 2). Ilapametrpu enextpokapaiorpamu TtBapuH y II 1 III cramgapTHHX
BiABeAeHHX, aVl, aVf peecrtpyBamu 3a 1OMOMOror0 TOJIKOBUX €IEKTPOAIB IS

€JIEKTpOKapIorpadiuHOr0 MOHITOPUHTY Ta 30epiranuch Ha >kopcTkomy aucky I1K.
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PosmmdpoBka pe3ynapTaTiB 3A1HCHIOBAINA 32 JOTIOMOTOK MPOrpaMHOro 3a0e3reyeHHs

Acq Knowledge.

MamnroHok 2. BumiproBaHHS apTepajbHOTO THUCKY Y IIypiB HEIHBa3MBHHUM
METOZIOM, 32 JIOIIOMOTOI0 XBOCTOBOTI'O JIATUMKY 3 MaH)KETKOIO.

Ha man. 3 mpeacraBneHO 3amuc mapaMeTpiB THUCKY y ILIypiB: BEpPXHS KpHBa
JEMOHCTPYE TOKa3HUKU THCKY, SIKU Har"iTa€ KOMIIPECOP B MAaH)XETKY, HMKHS
BioOpakae mMmapamMeTpu MyITbCOBOI XBHJII, IIO BHHUKAE IIiJ] Yac MOCTYIIOBOTO
3MEHIICHHS] TUCKYy B MamkeTill. [lepima mynbcoBa XBUIISL BIAMOBITAE CUCTOIIYHOMY

THCKY, a HaiO1JIbIl1a BEJTMYMHA 32 aMILTITYIO0 € TTIOKQ3HUKOM JI1aCTOIIYHOTO THUCKY.

Mamtonok 3. [Iporiec BuMiproBaHHS apTepaibHOTO THCKY Y IIypiB HEIHBa3UBHUM
METOIOM.
B nocnimax Ha mrypax BU3HAYa M BIUIMB JOTapUGMIUYHUX 103 TPOIOKCa3enamy

Ha  CEepLUEBUM  PUTM, BEIUYUHY apTeplaJbHOr0 THUCKY Ta  IOKA3HUKU
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eJIEKTpOKapAioTpaMH IIypiB 000X cTarei. 3a1s [bOTo OYIJI0 B3SITO 4 TpyHH TBapHH (110
5 1ypiB KOXKHOI CcTari), 3 HUX OJHA — KOHTPOJIbHA (TBapHUHAM BBOJIUIIN PO3YMHHUK).

Yacrora cepueBux ckopodeHb (HCC) y KOHTpOJBHUX TBapUH CTaHOBUJIA B
cepenubomy 391,6 yaapiB 3a XBUJIMHY 3 HE3HAYHUMU KOJIMBAHHSIMU Y CaMIlIB T4 CAMOK
(tabmn. 1). Cepenus tepaneBtuyHa fo3a croayku (0,9 mr/kr) He BmmBana Ha UCC,
AeCcSATUKpaTHE 30UTBIICHHS 1034 10 9,0 MI/KT HE3HAYHO MiBUIIYBAJIO 1€ MOKa3HUK
(1a 4,1%), B OumpLIiN Mipi y caMiliB 11ypiB (Ha 7,8% MOPIBHAHO 10 KOHTPOJIIO), TOMI
SK y CaMOK TIe¥ TOKa3HUK He 3MiHUBCA. Pe3ynbpraTti mokasanu, 1o mporokca3enam He
BIUTMBAB HA CEPLIEBUI PUTM TBAPHH, SIKUW 3aJIMIIABCS CUHYCOBUM MPABUILHUM.

Hartomicts cnmig BiamitTuTu (Tabdn. 1), mo 30uibimieHHs no3u 10 90 mr/kr
BUKJIMKAJIO CTaTUCTUYHO BiporiiHe 3MeHmeHHss YCC y TBapuH 000x crareit (Ha 26,1%
B CEpPEIHBOMY I10 TPyMi), OJHAK B O1IBIIIN Mipi Opamukapiito (IiKCyBald y CaMOK
urypiB (Ha 33,7% BIZHOCHO TBapHH BIJIMOBIJHOI CTATI 3 TPYIU KOHTPOJIO). Y caMIiB
YCC 3menmyBanach Ha 18,2%, 110 TakoX CTaTHCTHYHO BIJIPI3HSUIOCH Bl TBapHH
KOHTpoito. OJHaK ciif 3ayBaKUTH, IO JIMIIE NPU BBEIEHHI MaKCHMaJbHOI 3
JOCIIIJIKYBaHUX 103 BUXOAMIIA 32 Mex1 pedepeHTHrX BennunH YCC y TBapuH, AKa B
HopwMi ckaziae 300-500 ymapiB 3a XBUITUHY.

HactynHuM noka3HHUKOM, SIKUA TEMOHCTPYE MOXKJIMBY KaplOTOKCUYHY [l110, OYB
apTepiaJbHUi THCK. Y UIypiB KOHTPOJIBHOI TpPyNH LEW NapamMeTp CTAaHOBUB B
cepenubomy 128,5/91,4 MM pT CT. 1 IPAKTUYHO HE BIJPI3HSABCS y CAMIIB Ta CaMOK
(Tabm. 1).

B 1031 0,9 Mr/kr cronyka nposiBuiia TSHACHIIIIO 10 CTaTUCTUYHO HEBIPOT1IHOTO
30utbmieHHss AT y camiiB mypiB, 1 HE 3MiHIOBaJia I[hbOTO IOKa3HUKAa y CaMOK.
[TinBumenHs 103u 10 9,0 MI/KT HE BUKJIUKAJIO 3MIHU THUCKY, 111 TOKA3HUKH SIK Y CAMIIIB,
TaK 1 y CaMOK MPAKTUYHO HE BIAPI3HSINCH Bl 3HAYCHH KOHTPOJTIO.

VY TBapuH, SKMM BBOAWIU CHONYKY y 1031 90 MI/KI, BenTU4YMHA apTepiaabHOro
TUCKY Oyna B cepenboMy Ha 15% (cuctonmiunuii AT) ta Ha 11% (miactoniuauit AT)
HIDKYOI0, HDK B TPYIl KOHTPOJIO, TIPU IIbOMY CTAaT€BOi PIZHUII MiX TBApHUHAMH Y

BIIMOBI/Ib HA JI110 MPOIIOKCa3enamMy He 3apeeCTPOBAHO.
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Ta0mwmis 1.

BruuB pi3HHX 103 MporoKca3enaMy Ha CEepleBUN pUTM Ta apTepialibHU THUCK

nrypiB (M+m)
Fpymu XapakTepucTuka % B P ApTep S THLE " :
TBapUH Cucroniyauii BIJl JiacToniyHui B1J
CEpLIEBOTO YCC,3al xB | KOHTp
PHTMY oo KOHTP KOHTp
0JII0 OJI0
KoHTposb (po34nHHUK)
Bei CunycoBuii 391,64+9,55 - 128,5+5,21 - 91,4+3,14 -
TBapUHU IIPaBUJILHUN
Camui CunycoBwii 384,2+6,75 - 127,4+2,02 - 90,7+3,68 -
MPABWIbHUN
CamMmku CunycoBuii 399,0+4,69 - 129,7+7,46 - 92,1+2,85 -
MPABWIbHUN
0,9 mr/kr
Bei Cunycosuii 400,5+5,73 -2,3 135,5+4,74 +5.4 95,3+8,84 +4,3
TBapUHU IIPaBUJILHAN
Camui CunycoBuii 402,517,777 +4,7 138,24+2,68 48,6 101,7+4,75 +12,1
IIPaBUJIbHUN
Camku CunycoBuii 398,+2.,4 -0,1 132,8+5,00 +2.4 89,0+7,28 -0,4
IIPaBUJIbHUN
9 Mr/kr
Bei CunycoBuii 407,6x£12,4 | +4,1 133,6+9,74 +4,0 96,6+12,1 +5,6
TBAPUHHU MpaBUIIbHUN
Cami Cunycosuii 414,2+10,4 | +7.8 130,5+12,6 +2.5 101,3+14,1 +11,7
IIPaBUJIbHUN
CaMku Cunycosuii 401,0+11,6 +0,5 136,8+6,12 +5,5 91,9+9,01 -0,3
IIPaBUJIbHUN
90 mr/kr
Bei CunycoBuii 289,4+27,3* | -26,1 108,8+5,81°* -15,4 81,0+6,62 -11,4
TBapUHU IIPaBUJILHAN
Cami Cunycosuii 314,2+6,50* | -18,2 106,5+4,10* -16,4 80,5+5,61 -11,3
NIPaBUJIbHUM
Camxku CunycoBuii 264,5£6,40* | -33,7 111,1+6,88* -14,3 81,5+8,37 -11,5
MPaBUJIbHUM

[lpumitku: * -

KOHTPOJIbHUX ITYyPIB.

Hactynaum

€TarioM

CTaTUCTUYHO BiporiaHi BiamiHHOCTI (p<0,05) BiIHOCHO

TOCHIKEHHS

Oy10

BCTAHOBJICHHA

3MIH

eJIeKTpokapaiorpadyHUX MOKa3HUKIB LIYPIB MiJ A1€I0 PI3HUX 03 CHOIYKH (Tal. 2).

Hamu Gyno ouineno ammityny 3youiB P, R, S 1 T, a Takox TpuBamicts iHTepBaiiB PQ

(sikmi

XapaKTepusye

aTipo-BEHTPUKYISIPHY
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(CKOpOTJIMBICTh NMUIYHOYKIB), & TaKOXX TpUBAMICTh iHTepBainy QT, sikoMy HaaaeTbCs
HaWOlIpIIa yBara mIpW OIiHIN Oe3neku Jikapcbkux 3aco0iB momo CCC. Came
MOJOBKEHHS TPUBAJOCTI [BOTO IHTEPBATY ACOLIIOETHCS 3  TOJOBKCHHSIM
penosisipu3aliii cepiis 1 pU3BMKOM BUHUKHEHHS HEOE3MEUHUX ISl )KUTTS apUTMIN THITY
«mipyer» [252].

Bcranosneno, mo B 1031 0,9 Mr/Kr mporokcasenam IpakTHYHO HE BIIUBAB Ha
BennuuHy amrunityau 3yoriB Ha EKI, a takox He 3miHioBaB mokasHukiB EKI, 1o
BHUBYAJINCh, 32 BUHATKOM HE3HAYHOTO ITIIBUIIEHHS aMILTITyau 3yO1s R y TBapuH 000X
crareit. JlorkuHa iHTepBaiiB Mixk 3yomsamu EKI Takox He 3miHIOBanach (Taod. 2).

VY TBapuH, SKi OTPUMYBAJM J03y CIOJYKH 9 MI/KT BCl 3a3Hau€Hl MOKAa3HUKU
TAKOX HE€ BIJIPI3HSUIMCH Bl KOHTPOJbHUX TBapuH. He3HauH1 BIAXUJICHHS MDK I[TUMU
rpynamu IIypiB 3HAXOJUINCh B MEKaX HOPMH.

VY 1031 90 Mr/Kr crionyka BusiBHIIa OB BUPA3HU BIUIMB HA OCHOBHI TapaMeTpH
EKT. Tak, y TBapuH 1€l rpynu 3agikcoBaHO MEHIY amIunTyay 3yous P 1 3yous R (B
cepenubomy Ha 40 ta 16,1%, BiINOBIIHO, MOPIBHAHO 3 KOHTPOJIHHUMHU TBApPUHAMH).
Bonnouac ammutityna 3youst S B cepennboMy Oyna maitxke Ha 50% BHUINOIO, HIXK Y
TBApWH TPYNU KOHTPOIIO. AMITTITYAa 3yO1st T MpakTUUHO HE BIAPI3HAIACH Y TBAPHUH
o0ox rpyn. He3Baxkarouum Ha BHSABIEHI BIAMIHHOCTI, IU(GPOBI 3HAYEHHS IUX
MOKa3HHUKIB HE BUXOJWIIM 32 MEX1 peepeHTHUX BETUYHH (P131070TTHHOT HOPMH.

Tpusanicte inTepBaniB PQ ta QRS sk y camii, Tak 1 y camMok IIi€i rpynu
MPaKTUYHO HE BIJPI3HSUIMCH BiJ TakUX B TIpymni KoHTposnbHHX TBapuH. Illogo
TpuBanocTi iHTepBany QT, To MOXKHA 3a3HAUYUTH CTATUCTUYHO HEBIPOT1THE 3POCTAHHS
HOTO TPUBAJIOCTI B CepelHboMy MO Tpymi Ha 22,9% BIAHOCHO KOHTPOJO, 1 1€
MTO/IOBXKEHHSI OUTBIIT BUPA3HO MPOSIBIISIOCH Y caMIliB, HIk y caMok (Ha 38,8 ta 10,3%,
BIJINTOBITHO, TIOPIBHSIHO 3 KOHTposieM). OfHaK, sIK 1 B IOTIEPEHIX Tpynax, abCoMoTHA
BEJIMYMHA ITHOTO MMOKAa3HUKA HE BHXOJMIIA 32 MEXI HOpPMaJIbHUX BEIMYWH TS IIHOTO

BHUAY TBAPHH.
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Ta0muis 2.

BrmuuB pi3HUX 103 IporioKca3enamy Ha MapaMeTpHu eJIeKTpOKapAiorpamMH y HIypiB,

M=£m, n=5 (7151 camIIiB Ta 1T CAaMOK).

['pymu 3y0rti [aTepBaH
TBapuH | P (mV) R (mV) S (mV) T (mV) PQ (s) QRS(s) QT(s)
Hopma | 0,1-0,35 |03-0,85 |0,36-0.85 | 0,17 0,04-0,05 | 0,018-0,02 | 0,063-0,11
KoHTpob (pO3YMHHUK)
Beci
teapunn | 0,12+0,03 | 0,87+0,09 | 0,40+0,10 | 0,17+0,05 | 0,06+0,02 | 0,025+0,003 | 0,096+0,05
Cami
0,12+0,03 | 0,88+0,13 | 0,32+0,09 | 0,15+0,05 | 0,06£0,02 | 0,026:0,002 | 0,085:£0,06
Camku
0,13+0,04 | 0,86+0,04 | 0,47+0,05 | 0,18+0,06 | 0,07+0,02 | 0,025+0,002 | 0,107:£0,02
0,9 Mr/kr
Bci
tBapunn | 0,15+0,04 | 0,94+0,07 | 0,30+£0,08 | 0,16+0,05 | 0,05£0,01 | 0,027+0,01 | 0,079+0,01
Camul | 6 1320.04 | 0,91£0,04 | 0,28:0,09 | 0,18£0,06 | 0,050,005 | 0,026£0,005 | 0,07720,01
Camku
0,17+0,05 | 0,98+0,08 | 0,37+0,04 | 0,14+0,02 | 0,05£0,01 | 0,028+0,01 |0,0800,01
9,0 Mr/KT
Bci
tBapunn | 0,17+0,06 | 0,73+0,12 | 0,30+£0,09 | 0,17+0,08 | 0,05£0,00 | 0,025+0,01 | 0,084+0,01
Camii
0,16+£0,07 | 0,66+0,09 | 0,29+0,12 | 0,20+0,10 | 0,05+0,01 | 0,024+0,01 |0,0870,01
Camku
0,17+0,06 | 0,81+0,10 | 0,36+0,02 | 0,15+0,05 | 0,05+0,005 | 0,027+0,005 | 0,082:£0,02
90 Mr/kr
. 0,118:0,01
thapuny 0,07:0,03 0,68+0,08 0,600,08 | 0,19+0,04 0,06:0,01| 0,0290,01| >0,
)
Camul | 08:0.04 0,680,060 0,58:0,09| 0,20£0,03| 0,06£0,01| 0,028+0,005 0’52@2}01
,07/0
CamMit | 6740,03| 0,69+0,11] 0,57+0,08| 0,18£0,06| 0,07+0,02| 0,0300,11 0’:322}01
,J70

3a3HaunMo, 110 TEPareBTHYHI 03U MpemnapariB moximHux 1,4-0eH3omia3eniny

npakTuyHo He BIUIMBarOTh Ha CCC 310poBUX JrOAEH. Y BHUCOKHMX J103aX BCl BOHH

3mKy0Th AT 1 miaBumyors UCC. YV pasi migazonamy 11e 00yMOBJIEHO 3HHKEHHAM

3arajbHOr0 MNepu(epuuHoOro OINopy CYyAWH, a y pasi Jia3enamy - 3MEHUICHHSIM

CKOpPOTJMBOCTI JIIBOTO LUTYHOUKa 1 poboTu cepus. [iazenam 30uIblye KOpOHApHUN

KpPOBOTIK, MOXJIMBO, 32 PAaXyHOK HAKONMYEHHS aJIeHO3WHY B I1HTEPCTHUIIAJIbHIN

TKaHWHI, OCKUIbKH aJICHO3WH MPUTHIYY€E CKOPOTIUBICTD, IIeH €(HEKT MOXKE MOSICHIOBATH
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HEraTUBHY 1HOTPOITHY [0 Jlia3enaMmy. Y BHCOKHX J03aX Mia3ojaM iCTOTHO 3HUXKYE
MO3KOBHI KPOBOTIK 1 €KCTPAKIIIO KUCHIO TOJIOBHUM MO3KOM [253].

OTxe, MpoIoKcazernaM 3a IHOro BHYTPIIIHBOILIYHKOBOTO BBEIEHHS B J1031
0,9 mr/kr, sika Bianosigae i EJlso 32 aHaNreTHYHOIO €10 € O€3MeYHOI0 00 BIUIUBY
Ha CCC urypiB, OCKUTBKY HE BUKJIHMKAE 3MiH cepiieBoro putMy, YHCC, a Takox BUKJIUKA€E
HE3Ha4YHy TeHJICHIII0 A0 miaBuIineHHs AT, sika mposBUiIach OLbIle y caMiliB 1rypiB. B
i 1031 cnonyka C-007 mpakTUYHO HE BIUIMBAJa HA BEJIMYMHY aMILTITYIH 3yOliiB Ha
EKI, a Ttakoxx He 3MiHoBajia moka3HukiB EKI, mo BuBY4aiuch, 3a BHUHSATKOM
HE3HAYHOTO TMIJBUIIEHHS aMmIunTyau 3yOrs R y TBapun o0ox crareid. JlomxuHa
iHTepBatiB Mix 3yousamu EKI™ Takox He 3MiHIOBaIaCh.

Jlo3a 9,0 mr/kr, sixa cranoBuia 10xE][[so Bukinkana HezHadHi 3MiHU pobotu CCC
EKCIIEPUMEHTAJIbHUX ~ TBapuUH. 30Kpema, OyJo 3apeecTpOBaHO  CTATUCTUYHO
Heiporigue 30ubieHHs YCC y camiti mrypiB (Ha 7,8% MOPIBHSIHO 0 KOHTPOJIIO) 3a
B1JICYyTHOCTI 3MiH (pi3iosoriunoro putmy ta AT. Anani3 noka3znukiB EKI' Takox He
MOKAa3aB 3HAYYIIUX BIAMIHHOCTEH B1 KOHTPOJIIO.

Jo3a 90 mr/kr B Oupmiiii Mipi BmuBajga Ha podory CCC miypiB: 3HM>KEHHS
aprepianbHOTO TUCKY B Ha 15% (cucromiunuit AT) ta Ha 11% (miactomiunmii AT),
amrutityga 3yomiB P 1 3yOus R 3MmeHmryBanach, a 3yOus S — 30UIblIyBajiiach, HE
BUXOISYM 3a CepelHl Mexl HopMu. TpuBamicTs iHTepBay QT HECTaTMCTHYHO
MoJIoBKyBasiach Ha 22,9% BITHOCHO KOHTPOJIO, 1 11€ MOJOBXKEHHS OUIbII BHUPA3HO
MPOSIBJISIIIOCH Y CaMIliB, HiX y camok (Ha 38,8 Ta 10,3%, BIANOBIIHO, MOPIBHSIHO 3
koHTpoJsieM). OmHak, abCOMI0THA BEeJMYMHA IILOTO MOKa3HWKA HE BUXOJWJIA 32 MEXI
HOPMAaJIbHUX BEJIMYUH JJIS [ILOTO By TBapHH.

3a3HaueHe HEOoOX1qHO Oyle BpaxoByBaTH Y€ y mepmniid @a3i KIHIYHHX

BUNPOOYBaHb MPOIIOKCA3ETamy.
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SECTION 6. PHARMACY

6.1 Prospects for the use of species of the genus Salix L. In the pharmaceutical
industry

3HayHe MicIle y Cy4YacHii MeIuIuHI 3aiiMaloTh JIIKyBaJbHI IIpenapaTH Ha OCHOBI
HIPUPOAHUX CIOIYK POCIMHHOTO MOXO/PKEHHS. BpaxoByo4un MOCTyIOBe 301JIbIICHHS
MOMUTY Ha (PITO3acO0M aKTyaTbHUM 3aJIMIIAE€THCSA MTUTAHHA MOUTYKY Ta BIIPOBAKCHHS
y (apMaleBTUKy HOBHX BHJIB HATypaJbHOI POCIHMHHOI JIIKAPCHKOI CHPOBUHU. Y
OMY AaCIIEKT1 3aCIyrOBYIOTh Ha yBary LIBHUIKOPOCIHI MNPEJICTaBHUKU pOIy Bepda
(Salix L)., sixi MaroTh MOBEPXHEBY KOPCHEBY CUCTEMY, XapaKTEPU3YIOThCS IIUPOKOFO
€KOJIOTIYHOI0 TUIACTUYHICTIO, 3/IaTHICTIO YTBOPIOBATH JIOBI1 KOPEHI 1 JIaBaTH BEIIUKY

KUIbKICTh KOPEHEBUIITHUX MApOCTKIB [254].

VY NOXpUCTHUAHCBHKI YacH 1 BOPOJOBXK THUCAYOJITHBOI XPUCTUSHCBKOI 1CTOPIi
YKpaiHIll cagwix BepOU Ois CBOTrO KUTJIAa, BUBYAJIM IX KOPHUCHI BJIACTUBOCTI 1
HaMarajuch 3aCTOCOBYBAaTH y p13HUX chepax CBOET NIsNIBHOCTI. Sk 3HE00II0BaIbHI Ta
MpoTHU3anaibHl 3aCO0M 3[1JaBHA 3aCTOCOBYIOTHh PI3HOMAHITHI BiJIBApU Ta €KCTPAKTH 3
KOpH 1 TUCTKIB BepOuU. 30KpeMa, 3aCTOCOBYBATH BiIBapU 3 BEpOU MPH rapsuKax Ta st
3MEHIIICHHS] BUpaXeHocTl 0ot pekoMeHayBanu [inmmokpar, Ilenbc, Ilminiit
Crapumii, Hiockopun, ['anen. Ilpo siKyBaibHI BIaCTUBOCTI BEpOM 3raiyeThecs il y
BimoMomy «CanepHcbkoMy Kojekci 310poB’si» (XIV cr.) [255, 256]. Bepou i1 HuHi
HIMPOKO 3aCTOCOBYIOTHCS Y HETpanuIiitHiin MmeaunuHi B [Hail [257].

VY nucTtkax 1 Kopi OUIBIIOCTI PI3HOBU/IIB BEPOU MICTITHCS CATIIMIIOBI TIIKO3UIH.
B 1828 p. 3 xopu BepOM XIMIYHHM CIIOCOOOM BHJIIJICHO CAJliIMH, SIKHA €
MPOJIIKAPCHKUM 3aCO00M CaNIIMIIOBOT KUCJIOTU Ta PI3HUX 1i CIOJYK — CailuiaTiB.
CaniuvH € OCHOBOIO I OJIEpKaHHS TaKMX MEJAWYHUX TMpenapariB sK acHipuH,
Oecanon, canon tomo [258, 259]. Came Bim Ha3BHM Ii€l PCUOBHMHHU 1 IOXOJIUTH
JaTHHCHKA Ha3Ba POCIIMH bOTo poay — Salix. [Ticis HaaxoKeHHS B OpraHi3M CaIiluH
NEPETBOPIOETHCS B AKTUBHY (HOpMY.

CUHTETHYHO caliluioBa KuciioTa Oyja oTpumana jauie B 1938 pomi. Lle
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TaOJeTKH, SKI MU TMPUUMAEMO TPH MIABUIIEHIA TeMmIieparypi, 3acTylal Ta TpHIIL.
AcnipuH ab0 aneTuiICaTiUIOBa KUCIOTa BBAXKAETHCS JIIEBUM MpPENapaToM, OJIHAK, Y
HBOTO ayxe Oarato moOiuHux edektiB. OcobnmBo 00epekHO HEOOXIAHO MpHUIMaTH
aCIipUH JIFOJISIM, SIK1 MAIOTh POOJIEMH 3 IITYHKOBO-KUIIIKOBUM TPAKTOM, OCKIJIbKH BIH
po3'inae Horo ciaM30By 000JIOHKY. BibIn M'siki JTiKyBajbHI BIACTHBOCTI KOPH BepOH 1
il TUCTKIB MPOSIBIAIOTHCS 0€3 HETaTUBHUX BIUIMBIB HAa OpraHi3M, TOOTO MOBHICTIO
oesrmeuni. Tomy mroaM, SKi HE MOXYTh NPUUMATH AacCHipUH, MOXYTh YCIHIIITHO
JIKYyBaTUCS TPUPOAHUM CATIIIMHOM, IO MICTATHCS y BepOoBiil kopi. HaTypanbumii
CaNilMH Jlie He TaK IBH/IKO, SIK CHHTETHYHHI, ale npaoe eeKkTHBHO. Moro icToTHa
nepeBara IoJisira€ B TOMYy, 10 CATIIMIOBHIM CHOUPT KOPU BEpOU MEPETBOPIOETHCA Y
KHUCJIOTY B TEYiHI 1 O€3MeYHO BUBOAMTHLCS, HAJABIIN CBiil JIIKyBaJIbHUM BIUIMB Ha
opranism [256].

BepOoBa kopa — mikyBanbHUM 3aci0 BiJi 0aratbox XBOpPOO 37aBHA IIUPOKO
BUKOPUCTOBYETHCS Yy HapoAHIM MeaunuHl. CammuioBl TIIKO3WAM Bepou —
aHaJIbreTUK, MPOTU3aNalbHUNA 1 >KApO3HIKYIOUMH 3aci0, SKUW MOXHa NpUiMaTh
HAaBITh MAJIEHBKUM JIITSM 1 JIFOJSIM 13 3aXBOPIOBAHHSMHU UTYHKOBO-KHILIKOBOTO TPaKTy
pu 3acTyAl, Tpumi Ta 1HmUX 3anajieHHsx [260]. BixBap BepOoBoi kopu i€ siK
AHTUCKJIEPOTUYHUM 3aci0, TOMy MOro pEKOMEHAYIOTh MNpPUUMATH JIOAIM 3
MIJBUILEHUM XOJIECTEPUHOM, 3aXBOPIOBAHHSMM cepis 1 cyauH. IIpu miapei 1 Bcix
KHUILIKOBUX 3aMaJICHHIX TAKOK PEKOMEHAYIOTh PUHMaTH B1JIBap BEpOOBOi KOpH, TOMY
[0 BiH MICTUTh TaHIHHU, IO BOJOJIIOTh NPOTU3ANAIBHUMH 1 aHTHOAKTEp1aIbHUMHU
BIacTUBOCTAMU [261, 262, 263]. JlrogsaMm, y SKuUX € MpoOJeMH 31 CHOM, TaKOX
JIOTIOMOKE TaKHWi BiJBap, OCKUIbKM BIH BUKOHY€ JIETKY 3aCIOKIIIMBY 1 CHOAINMHY
¢dyHkuito. Biggap BepO0BOi KOpHU pETyIIIO€ MOTOBUIICHHS, TOMY PEKOMEHAYETHCS J10
3aCTOCYBaHHS TIiJ] 4YaCc MEHOMAy3W 1 JIIOASM 13 HAJAMIPHUM TOTOBHIUICHHSM.
OropTaHHs TKAHUHOIO, TIPOCOYEHOIO BiBAPOM, CIIPUSIOTH IIBUIKOMY 3arO€HHIO paH.
Yail 3 CBIKOrO JUCTS 3HIMAE BTOMY, BEpOOBUM BIHMKOM B Jia3HI JIKYIOTb
OCTEOXOHPO3 1 moxarpy [256, 264].

3aroToBISIIOTh BEpOOBY KOpPY paHO HABECHI y MEPIOJ COKOPYXY 3 O-7-piuHUX

MaroHiB, KOJM BOHA J0OpE BIAAUIAETHCA BiJl nepeBuHU. [ 300py KOpu Ha maroHax
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poOJISITH JIBa HAMIBKPYIJIMX Haapisw Ha Bijgctadi 30-50 cM 1 3HIMaKOTh KOpYy,
HPUB’SUTIOFOTH ii Ha BIIKPUTOMY TIOBITpi @ OTIM cymiath 3a Temrneparypu 60°C [265].

VY HeTpa uIidHI MEUITIHI 3aCTOCOBYIOThH HallyacTiie Kopy Tphox BHiB S. alba
L., S. caprea L., S viminalis L. [265].

OctanHiM yacoMm Bce OuIblny yBary (apmarieBTiB MpUBEPTaIOTh (PIaBOHOIIN —
MaJOTOKCHUYHI PEUYOBHHH, HMIMPOKO MOIIMPEHI B MPHUPOJI, SIKI BOJOAIIOTH IIUPOKUM
Jlara3oHoM  MeIuKo-01010T14HOi akTUBHOCTI. Cepesy HUX 3HAMACHI CIOIYKH 3
KamuIIpO3MIIHIOIOYO¥O, POTHU3ANATHHOIO, CEUYOTiHHOIO, »KOBYOT'IHHOIO,
TIOTEH3UBHOIO, TPOTUBUPA3KOBOIO 1 MPOTUITYXJIMHHOIO JTI€I0.

3rigHo 3 ganumu A.A. YcTioxkaHiHa [266], akuil JOCT1HKYBaB 3pa3kKu CUPOBUHU
(;muctkiB) 85 BuaiB poay Salix, moTeoiH-7-TIFOKO3U ] BUSBIICHUH y 42 BuaiB. Bin
BCTAaHOBHB B3a€MO3B'SA30K MK MPUHANICKHICTIO BUIIB BEepO /10 IEBHUX CEKIN poay 1
YaCTOTOK HAXOJKEHHS B iX JIMCTKaX JIIOTEOJIUH-/-TJIFOKO3Uy. BUCOKUN BMICT IIi€i
CIOJIYKA BHSIBJICHO Yy MEPEBaKHOI OUTBLIOCTI BHJIIB HACTYIHUX ITATH CEKIIH poay
Salix: Daphnella Seringe ex Duby, Glabrella A. Srvorts., Helix Dum., Incubaceae
Kerner, Myrtosalix Kerrier. Buan, mo Mictate MeHIe 2% JIHOTCOTUH- 7 -TIIOKO3HTY
B1JI MacH TMOBITPSHO CyXOi CHPOBUHH, aBTOPOM BH3HaHI HemepcrekTuBHUMH. Cepen
BU/IIB, MOIIMPEHUX B YKpaiHi HAMOUIBIIUA BMICT JIFOTEOJIMH- / -TJIOKO3UTY 3HANIEHO
y S. daphnoides Vill. — 4,39 %, S. acutifolia Willd. — 3,40 %, S. purpurea L. — 2,80 %.
Jlemo iHII MOKAa3HUKHU IIOAO0 BMicTy caminuiaTiB HaBoauTh JI.O. IlpaBain [267]
(tabu. 1). Cnin 3ayBakuTH, 110 B TaOJIMII HABEJICHI CEPE/IHI JaHl, a MAaKCUMaJIbHUM
BMICT caJliIUHY (DIKCY€EThCA Y JITHIN Yac, 1110 MoB's13aHo 3 (i3ionoriero Bepo.

Tabmuus 1.
XapakTepucTHUKa aBTOXTOHHUX BHIIB poay SaliX L. 3 BUCOKUM BMicTOM

canituny (3a nanumu J1.®. [Tpasnina [267])

Ne | Ha3Ba Buny Kurrepa popma Posmipu, m | BmicT

3/m camiuuny,%  Ha
Cyxy Bary
CUPOBUHU

1. | S.aurita L. Ky 1,0-15 0,1-1,0

2. | S.capreal. Ky abo nepeBo 10-15 0,1-1,0

3. | S.cinereaL. Kyt 3-5 0,1-1,0
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[Iponorxxenus Tabmuii 1.

4, |S. myrsinifolia | Kymr abo nepeBie 3-8 0,1-1,0
Salisb.

5. | S. pentandra L. JlepeBo 15-18 0,1-1,0

6. | S. acutifolia Willd. | Kymr abo nepesiie 6,0-12 m 3,40

7. | S. daphnoides Vill. | Kymr abo nepeBo 10-12 m 4,39

8. | S.purpurealL. Kymr abo mpepeBiie 6-8 52

9. | S.viminalis L. Kyt abo agepesiie 6-10 5,17

Heski Buau poay Salix e odiuiiinumu B €Bporeiickkux kpainax. CupoBUHA
pisaux BuuiB poxy Salix, Bkmowaroun S. purpurea, S. fragilis L., S. daphnoides
BKJIIOUEeHA y bpuTaHChKy TpaB’sHy apmakonero, ppaHily3bKy (papMakornero, BUIaHHS
eBporelichkoi papmakornei [268], S. acutifolia Bkimouena y papmakomnero Pocii [269],
Kopa MOJIOuX Titok S. purpurea, S. fragilis, S. daphnoides Bkimouena o JlepxaBHoi
®dapmakonei Ykpainu [270]. bopoaina H.B., KoBankoB B.M. [271] mocnigunu y
nes’stu BuaiB i ¢opm pomxy Salix (S. alba, S. matsudana Koidz. ‘Tortuosa’, S.
babylonica L. S. fragilis L., S. acutifolia, S. viminalis, S. alba ‘Vitellina pendula’, S.
matsudana, S caspica Pall.) 3maTHicTh HaKOTUYYBaTH JOCUTHh BUCOKHI BMICT MIKPO-
(K, Si, Na, Ca, P, Mg) ta makpoenemenTiB (Fe, Mn, Al, Pb, Sr, Zn, Ni, Mo, Cu) y
MaroHax 1 BBaXarTh BEpOU TaKOK MEPCIEKTUBHUM JHKEPEIOM 010JIOTTYHO AOCTYTHUX
MIKPOEJIEMEHTIB.

Ha Teputopii Ykpainu BiJICyTHI JOCTOBIpHI JITEpaTypHI Ta AOBIJIKOBI JKepena
PO TIOII POCTUHHUX YTPYIIOBaHb 3 EpEBaKaHHAM 200 3HAYHOIO KUTBKICTIO Y CKJIali
ABTOXTOHHUX YarapHUKOBUX BepO. Y 3B’SI3KYy 3 UM € OOTSDKIMBUM BCTAHOBIICHHS
TEPUTOPIATBLHOTO PO3NOALTY AaHUX (DITOIEHO31B y perioHax. 3a3BuUuaid, MOOJUHOKI
parli OMMCYyIOTh JIUIIE BUAOBHM CKIIa]l HAMTOMUPEHIIHIX BepO HA TEPUTOPIi OKPEMHUX
aJIMiHICTpaTUBHHUX Cy0’€KTIB uH perioHiB [272, 273, 274, 275, 276]. 3a ganumu J.M.
['onsiku Ta iH. [276] Ha Teputopii YepHiriBebkoro Ilomices y 6onoTax i 3a007104SHUX
3eMJISIX HaWOIIbII TOMUPEHUM Ta JAHAMA(PTOYTBOPIOIOUYMM BHJIOM YarapHUKOBHUX
BepO € S. cinerea; macoBuMu Buaamu Takox € S. triandra L., S. pentandra, S. caprea,
1H1IT1 MeHIT a00 HEPIBHOMIPHO TomupeHi Ha Teputopii UepHiricskoro [Tomiccs.

VY 3B’SA3Ky 3 HMIMPOKUM 3aCTOCYBaHHS BepO y TpaauIiiHIN 1 HETpaauIliiHIA
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MEJUIMHI MM TIpOoaHaTI3yBaIM aCOPTHUMEHT, XOPOJIOTiI0 Ta PecypcHl 3aracu
aBTOXTOHHUX BepO VYKpaiHU, 3 METOI OTpUMaHHS (QapMalleBTUYHUX PEYOBHH,
30kpema caninuny. [lommpenns, acopTUMEHT Bepo 1 iX CHPOBHHHI 3aMacy OLIHIOBAIN
IUISIXOM aHalli3y JITepaTypHUX JKepes, repoapHux matepiamiB IHCTuTyTy boTaHiku
AH VYxkpaiau (KW), JIbBIBCbKOTO HaIliOHATBHOTO YHiBepcuteTy iM. I 1. @panka (LW)
1 JIpBiBcbKOTO MYy3ero mipupoau (LWS), a Takoxk NUIIX0OM MpOBEIECHHS MapIIpyTHUX
eKCIEAUIIMHNX JOCIIPKeHh B 3axXiJHIM, MIBHIYHIA Ta LEHTPaJbHIM 1 MiBACHHIN
YaCTUHAX YKpaiHu.

Y mnpupoaHiii ¢iopi YkpaiHu HaMu BCTaHOBiIeHO 24 Buau poxy Salix, ski
nommpeHi rojoBHuM ynHOM Ha [lomicci, B Kapmarax i Jlicocteny [273, 277]. Psan
ABTOXTOHHUX BepO0 MalTh JICIBHUYO-EKOJOrIYHE, CHUPOBHHHE, KOPMOBE 1
JeKOpaTUBHE 3HadYeHHs [278, 279, 280].

Takum YMHOM, BUCOKUI BMICT CATTIIIMHY XapaKTePHUH JIUIIIE ISl YOTUPHOX BUIIB
poxy Salix, npencraBieHux Ha TepuTopii YKpainu. OgHak, pecypcHa 0a3a X BHIIB
Ta iX TOCIOJApChKE 3HAYECHHS JyK€ PI3HUThCA. Micue3pocTtanHs, O10J0TIYHI 1
€KOJIOT1YH1 0COOJMBOCTI YOTHPHOX aBTOXTOHHHMX BHUAIB BEpO 3 HAWBUIIMM BMICTOM
caiinuHy noaano gam. Ciijx 3ayBaXkKuTH, 110 HE3BaKarouu Ha OJIM3bKE (PiJIOTCHETHYHE
MOXOJ/KEHHST JTOCIPKYBaHUX BHJIIB Ta iX MPUCTOCOBAHICTH 10 MEPE3BOJIOKEHUX
TEPUTOPIH, 1l YarapHUKOB1 BepOM 3aiiMarOTh Pi3H1 €KOJOTTYH1 Hilll.

Bepba rocrponucra ab6o memora (S. acutifolia Willd.) — Bucokuit kymr abo
HEBHCOKe jepeBle 10 6—12 M 3aBBumiku. B Ykpaini pocre mo Bciil Tepuropii 3a
BUHATKOM KpHUMCHKOTO MIBOCTpPOBA 1 MIBACHHO-3aX1IHUX ObOyactel Ykpainu. Pocte
JIUIIE Ha BIAKPUTUX HE3aJCPHUIMX IMCKax y JICOBIM 30HI 1 MpUypoUYeHa JI0 pycel
BeNnuKHX piyok — IHinpa, [liBgenHoro byry. ¥V crenoBiii 30H1 TpamiseTbes Ha TaHUX
moHax 1 Oyrpuctux mickax. [Ipore Halikpalii yMOBH pOCTY B MPUPYCIOBUX 3arljIaBax.
HaiiGinbmi 3apocai mwentor 10 1,5 Tuc. ra 3HaxoIuIuch y 3amasi [{Hinpa 1 moxoBaHi
mig  Bomoro  KwuiBchkoro  BogocxoBmmia [281].  Bepba roctponmcra —
CX1THOEBPONEHCHKUIT OOpeanbHuil BUJ, SKUNH yTBOPIOE CYIUJIbHI 3apocii —
memoxxuukn (Saliceta acutifoliae), 3oxpema, na UYepniriBcbkomy Ilosicci BoHa

yTBOpIOE oHy acomiarito Salicetum (acutifoliae) calamagrostidosum, ge S. acutifolia
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3aiimae 40-70% NPOEKTUBHOrO MOKPUTTA. 3HAYHI 3amMacu IIETIOKHUKIB € B
[TpuuopHomopchkux miaBHsax IliBaenHoro byry, y HmwkHii Teuii Juinpa S. acutifolia
TPAIUIAETHCS JIUIIE CIIopaTuaHo [282].

Bep6a BoBuesrinna (S. daphnoides Vill.) — aepeso II-111 Benmuuuau g0 10-15 m
3apBuIIKU. B Ykpaini pocre nume B Kapnarax B paitoni M. Komomus [283]. Bonomiak
E. i 3anmanoBuu I'. BKka3zyoTh BepOy BOBUesTiqHY sl BepxiB's p. Uepemorn [284].
Pocte B370BXK TIPCBKMX CTPYMKIB 1 IIOTOKIB Ha IMIAHUX, TajJbKOBUX abo
KPYMHOTTIMOMCTUX amioBiaibHUX Bigkimagax. lle imaudepeHTHHH, aTIaHTUYHUIA
cepeaHbOEBPONICHChKUN OopeanbHuil Me3orirpoditauii Bua. OJHAK, OOMEKEHHMA
apea 1 CllopaJuyHe MOLIMPEHHS HE 1a€ MOXJIMBOCTI JUIsl TOCHOJAPChbKOTO OCBOEHHS
S. daphnoides [275].

Bep0a mypmypoga (S. purpurea L.) — cepetHbOro po3Mipy Kyl ab0 HEBEIHUKE
nepesue 6-8 M 3aBBumkd. lle  iHaudepeHTHUH,  aTIAHTUYHUN 1
cepeTHbOEBpOIIeHChKU Oopeanbuuii Me3orirpoditauii Bun. O.K. Ckopros [285]
CXiJHY YacCTHHY apeaiy S. purpurea suaiise B okpemuid Bua S. VinogradoviiA. Skv.
3a manumu O.K. CkBoprioBa [286] miBieHHa Mexa S. purpurea B Ykpaidi IpOXOIUTh
mo iHii KoBens — Binnuns — binropoa-/{HICTPOBCHKHI 1 CITIOpaAUYHO TPAIISIETHCS
BuJ B ropax Kpumy. B Ykpaiacekux Kapmarax S. purpurea migaimaetsest 10 1200 m
Haja piBHeM Mops [284, 285]. 3a3Buuaii pocte B JOJMHAX PIYOK 1 CTPYMKIB, Ha
MPUPYCIOBUX JUISHKAX. 3HA4YHI 3amacu CUPOBHHH S. Purpurea 3ocepemkeHi y
[IpuyopHomopcrkux miuaBHax JyHaro, [dnictpa, Juinpa. IIpyT Bepou mypnypoBoi y
3ax1JHUX O00JacTsaX YKpaiHW TaKoX IIHPOKO BUKOPUCTOBYETHCS Ui HAPOJHUX
peMecel1, 30KpeMa, JI030TUICTIHHS.

Bep0a mpyroBumna (S. viminalis L.) — Bucokuii kymy abo 0araTocToBOYpHE
MUPOKOKpoHHE nepesiie 6—10 M 3aBBuiky. [Tommpena mo 6eperax pidok, MepeBaxHO
Ha MminaHux ado TaJIbKOBUX HAHOCAX, OLIs pycell. Y CTapUyYHUX 3aIjiaBax MoCTYIOBO
3aMIHIOETBCA IHIIUMH BUAAMH. Y TOpaxX PO3CENSETHCS B3IOBXK BEIMKUX PIYOK 1 B
IUPOKKX JoJuHaX. Bepba npyToBuaHa — iHAU(PEPEHTHHM, €BPa31iChKUN OOpeaTbHUIMA
Me30rirpodiTHUI BU, MIBACHHA MEXa SIKOTO B YKpaiHi MPOXOAUTH O JIiHII XapKiB —

Yepkacu — banra. [301p0BaH1 dparMeHTH apeany TaKoXK IMPEACTABJICHI B TUIABHSX
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Jynato 1 laictpa [285]. B Kapmarax Buna migaiMaetbes 10 900-1000 M Haj piBHEM
Mops. I3ompoBani Mmicuespoctanus S. viminalis tpamsioteess Ha Ilomicei i B
Jlicoctemy.

TakuMm 4YWHOM, HaWOLIBII MEPCIEKTUBHUMU JII OTPUMAHHS CANLUHY €
S. purpurea i S. acutifolia, sixi yTBoproroTh warapHmukoBi 3apocii Ha [loxicci Ta B
[TpruopHOoMOp’T 1 MatOTh HAMOLIBII 3aacu CUPOBUHU Ha TepUTOpii Ykpainu. OnHak,
S. daphnoides i S. viminalis TpamisiOTbCsA JHIIE CIOPAAAYHO. A TOMY AOLIIBHO
3aKJIaJaTH MPOMHCIOBI IUTAHTAllli 3 METOI0 OTPUMaHHS cajiuHy. MeHm
MEPCIeKTUBHUMH JUII OTPHUMaHHS camiluHy € S.aurita, S. caprea, S. cinerea,
S. myrsinifolia, S. pentandra , ockibKH MiCTATh IO OJHOTO BiJICOTKA Ii€] pEUOBUHH.

B VkpaiHi Bke HampanpOBaHUW METOJ 3aKIaJaHHS KOPOTKOPOTAIITHUX
IUTAaHTALlI €HepreTHYHUX BepO 3 METOI0 OTpHMaHHs OiomanuBa [272, 287, 288, 289,
290]. Ilpore Ha3piBac HEOOXITHICTH CTBOPIOBATH TaKi KOPOTKOPOTAIiMHI IIAHTAIT
BepO 3 BUCOKHM BMICTOM CAIILIHHY.

B VYxkpaini y cucremy JlepkaBHoro jicoBoro areHrcTBa B nepegano 210032,9 ra
MaJIONPOAYKTUBHUX 3€MEJb pI3HUX Heyriab. 3 HUX 95,2% 3emenp nepeOyBarOTh y
CTENOBHX paiioHax Kpainu, 3,2% — B 30Hi micocteny, 1,3% — Ha Ilomicci, 0,3% — B
Kapnarax [291]. A 3aramom B YKpaiHi HaTI4y€eThCs OJIM3bKO 2 MITH. Ta BUKJIFOUCHUX 13
CLITBCHKOTOCTIOAAPCHKOTO KOPUCTYBaHHS 3eMellb, 3HAUHA YaCTUHA KX MPUAAaTHA IS
MIaHTaIiHoOro BUponryBanHsa. Cepes KaTeropiii 3eMerb, SKi epeiani JJisl 3a1iCeHHS,
MEepeBaXKaroTh MACOBUINA, KaM'SHHCTI HEBT1AJs, HU3bKONPOIYKTHUBHI OpHI 3€MI,
OaJiku, MiCKU, CiIHOKOCcH YacTHHY ITUX 3eMeNlb MOYKHA BUKOPUCTATH 1 JJIsl CTBOPEHHS
BepOOBHUX IIJIAHTAIIIM.

PosrissHeMo TPOEKT po3paxyHKy Ta aHaji3y BapTOCTI CTBOPEHHS IUIAHTAIlll 3
S. purpurea. [Ins po3paxyHKiB Bi3bMEMO OJMH TeKTap 3eMebh He BUKOPUCTOBYBAHUX

y CLIIBCBKOMY TocriofapcTBi (Tadm. 2).
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Taomung 2

Kormroprc Ha CTBOpeHHS €eHepreTUYHOI IIaHTalli S. purpurea

Ha TUIOMII OJIUH TEKTap

No BapricTb po0iT 3a pokaMu KyJbTYpH,
X /;[ Bun po0it _ I'PH. _ _
(01005071 JIPYTHA TPEeTil

1 | 3arotiBiisi OMHOPIYHUX JKUBIIIB 1850 - -

2 | OOnpuckyBaHHa Oyp’sSHIB MpHU 3000 - -
[MITOTOBIII TUIOLL 11
TJIaHTali0 repOinuaamMu

3 | Opanka 3emelnb 3 BpaXyBaHHSM, 1000 - -
110 11€ CEPE/IHI IPYHTH

4 | luckyBaHHS IPYHTY 600 - -

5 | boponyBaHHs IpyHTY 400 - -

6 | Buecenns moopua (NPK) 805 2480 2480

7 | Ilocagka XKMBIIB 3150 - -

8 | KynpruBaris rpyHTy 1000 - -

9 | Kocinus Oyp’siHIB Yy MIKPSLIAX - 3750 3750

10 | Po3nymryBaHHS IPYHTY CaIoro - 3450 3450

11 | 3aroriBis Giomacu - - 2000

12 | AmopTu3aris 1654 1687 1695

13 | 3apobitHa niara 3 4800 5100 5540
HapaxyBaHHIMH

14 | HakmaiHi BUTpaTH 1840 1874 1910

15 | Koedirmient €KOHOMIYHOI 0,54 0,60 0,67
e(heKTUBHOCTI

16 | Beporo BapTicTh poOiIT IO pOKax 20099 18341 20825

17 | 3aranpHa BapTiCTh poOIT 59265

BepOoBi miaHTarlii CTBOPIOIOTh CaKaHIIMU a00 37EpPEBUIMMH >KUBISIMU B

maxoBomy Mopsaky. KibkicTh caJpKaHINB Ha 1 ra BHCAKYIOTh B 3aJICKHOCTI Bif

MJIAHOBAHOTO IUKJTY 300py MaibyTHbhoro Bpoxaro Big 11 000 qo 19 000 mT. / ra. (puc.

1).

VY mepmuii pik TPOBOMATH 3aroTiBIK OJHOPIYHUX KUBIIB. TepHUTOPIIO Tif

IJIaHTAI[i}0 BEpOU 3 METOI0 3HUIIEHHS Oyp'sHIB HEOOX1AHO 0OpOOUTH TrepOIUaaMH.

3a3Buyail B J1ICOBOMY T'OCHOJAPCTBI BUKOPHUCTOBYIOThH riiodan-480 abo momiHaTop-

360. 3rigHO TEXHOJIOTIT epe 3aKIaAKO0I0 MIaHTallli IPOBOAATH OPAHKY, AUCKYBaHHS

1 6opoHyBaHHS IpyHTY. BepOoBi mraHTaIlii nomnepexaoTh €po3ito IPyHTIB,
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Puc. 1. [Ipoona muanramis S. viminalis Tpupiunoro Biky

CIPUSAIOTH TOMIMIIEHHIO HAaBKOJMIIHBOTO cepeaoBuia. 30ip Bpoxaio (KOpH)
BepO MOKHA MPOBOJATH KOXKHI 4-5 poku. Cepenniit nmpupict y Bucoty — 1,5 metpa B
pik. KibKicTh 1TUKIIIB 300pY BPOKaI0 3 OJHIET TOCAKH - 4-5 pa3iB, MICJIsl 4OTO MOXKHA
MIPOBOJIUTH PEKYJIBTUBALIO IPYHTY M1/ MOCAAKY 1HIIMX KyJIbTYp a00 3aKJIajaTH HOBY
MaHTalito BepOu. BepOu BHUMaraioTh TIPYHTIB CEpEIHBOT SKOCTI 3 BEIUKOIO
BOJIOTiCTIO. {7151 MiKMBJIEHHS BepO B IPYHT BHOCSTH a30THi, GocopHi Ta KaliiHi
noOpwuBa.

VY mepmwmii pik mig KyJbTypy BepO BHOCSATH MiHepajibHI 10OpUBa 3 PO3PaXxyHKY
niro4oi pedoBuHU azoty — 30 kr / ra, ¢pochopy — 10 xr / ra 1 kamito — 30 xr / ra, Ha
APYTUi 1 HACTYITHI POKU BHOCSITH J11I0401 pedoBUHHU a30Ty — 80 kr / ra , pocdopy — 30
kr / ra 1 xamito — 80 kr / ra. KijapKicTe MiHEpaJIbHUX AOOPUB MOKHA 3MIHIOBAaTH B
3QJIEKHOCTI BIJl IKOCT1 IPYHTY, OJHAK BepOa moTpelye X 3HAaUHO MEHIIIE TOPIBHSIHO 3
norpedaMy 1HIIMX CUIBCBKOTOCMONAPChKUX KyJdbTyp. Jlormsn 3a miaHtauisMu

MIEPIIOTO POKY MOCAKH Mependavae TPUKPATHY KYJIbTUBALIII0 MIKPSIJib, & HA APYTHH 1
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TPETI PiK TAaKOX MPOBOIATH IBOPA30BE KOCIHHS Oyp'siHIB B MUKPSIAASIX 1 pydHE
PO3MYIIIYBaHHS IPYHTY B psifax. 30UpatoTh KOpy Y Oepe3Hi, y Mepiojl COKOPYXY.

Kpim Toro, cimig 3ayBakuT, IO Micas 300py KOpH, OKOpEHHUI BepOOBUIl TpyT
MO’KHA BUKOPUCTATHU JIJIs JIO3OIJICTIHHS (CTBOPEHHS CajoBUX MeOJIiB, Ba3, MOCY1Y), a
TaKOX JJIsl MOJAJbIIOi MepepoOKH Ha TPICKY 1 MaJMBHI TMEJETH s OlomaiuBa.
BapricTth cTBOpeHHs BepOoBOi TutaHTallli ckinagae 59265 rpH.

ITopsn 3 nmMm BepOOBI IUIAHTAlll CHOPHUSAIOTH TMOJIMIICHHIO MEXaHIYHHUX
BJIACTHBOCTEH TIpyHTy. BepOu Takox mpumaTHi isl peKyJIbTUBalli 3a0pyIHEHUX
3eMellb, MAJOMPOIYKTUBHUX 3 TOYKU 30PY BHUPOIILYBaHHS CLIbCHKOTOCIIOMAPCHKUX
KyJbTyp. BoHH Tako e()EeKTUBHO 3aCTOCOBYIOTHCA B MPOTHUEPO3INHUX 3aX0Jax s
3MIIHEHHSI CXWIiB, 1 30araduyloTh IPYHTYy MIHEpaJaMH 1 MIKpOEJIeMEHTaMH,
MOXXUBHUMH PEYOBMHAMU TNPUPOJHOIO TIOXO/KEeHHs. BepOoBi muaHTamii €
MPUPOIHUMU (PUIBTpaAMU ISl BUJATEHHS B1IXO/IIB arpOIPOMHUCIOBOTO BUPOOHHUIITBA,
3aCTOCOBYIOTBCS SIK Oy(epHI 30HM B MICIAX HAKONMHYEHHS O10JIOTYHUX BIIXO/IIB
dbepMmepchkux rocroaapcts. BepOu € npuponnum QiuaibTpoM AJis OUYHUIIEHHS TPYHTIB
Bin mnectunuAiB. HaBkono BepOOBUX TIUIAHTAIIA TOMIMIIYEThCS  O10JIOT1YHE
PI3HOMAHITTS JIOPH 1 (payHH.

Takum unHOM, pecypcHa 0aza 4arapHHUKOBHX BepO depe3 HEBENWKi IUJIONI Ta
CIIOpaJIMYHE PO3TAlllyBaHHS BHUAIB HEIOCTATHS MJisi MPOMHUCIOBOI 3aroTiBJl KOPH.
Tomy mouinsHO CTBOPIOBATH BEpOOBI IJIaHTAIl 3 MICIIEBUX BHIIIB POy S. purpurea,
S. acutifolia, S. daphnoides Ta S. viminalis 3 BucoxuM BMicTOM camiuiaris. Takox
JOIIILHO PO3TOPHYTH CEJIEKIIHY poOOoTy 3 BepbaMH 3 METOK OTPUMAHHS HOBHX
COPTIB 3 BUCOKUM BMICTOM CAIIIMJIATIB Ta pOOOTY 3 BUBUCHHS IHTPOIYKOBAHHUX BUJIIB
BepO Ha BMicT caminuHy. I[lpy pO3BUTKY TUIAHTAIIMHOTO JIICOBUPOITYBAaHHS
BUPIIIYETHCSI PSII €KOHOMIYHHMX, €KOJIOTIYHHUX 1 COLIAJbHUX MpoOJeM KpaiHw.
BukopucTtanHs pecypCHOro MHOTeHIially YKpaiHd B MOBHIM Mipi Ja€ MOXJIHMBICTb
OTPUMaHHs EKOJIOTIYHO YHCTy CHPOBHHY Ta BITHOBIIOBAJIBHE JKEpena eHeprii y

BUTJISLI1 OloMacH.
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6.2 XeMOTaKCOHOMIfl Ta iIHTPOAYKIIA JIOLEPHU NMOCIBHOI 3 (papMaleBTUYHUMHU
iJIsaMu

bo6ogi (Fabaceae a6o Leguminosae) - Benuka 1miipoiuHa, 0 OXOILIIE OTH3HKO
450 ponis Ta monaa 12 000 BuaiB, MOIIMPEHUX HA BCIX KOHTUHEHTAX IJIAaHETH B PI3HUX
MPUPOJIHUX 30HAX - BiJI MPUIIOJISPHUX OCTPOBIB JI0 TPOIIIKIiB, BiJ IyCTENb JJO BOJIOTHX
miciB Ta Oomit. Cepen HUX € Oarato LIHHUX 3€pHOOO0OOBHX, KOPMOBHUX, JIIKAPCHKUX,

TCXHi‘lHI/IX, IMPpsAHUX.

Pin Jlronepna (Medicago L.) mamiuye mo 60 BumiB, 3 SIKUX OUIBIICTD —
OararopiuHi pociuHH. TepuTopiero YKpainu 3yctpiuaerbes Ouid 20 BUAIB, KyJIbTYpHI
- JIIOIIEpHA TMOCIBHA (CHHS), JIOIEpHA YKOBTA Ta JIIOIEPHA TIOpUIHA, SKY OTPUMAIH
3XPEIICHHM JIFOLEPH MMOCIBHOI Ta YKOBTOI.

VY 3B’43Ky 13 IIMPOKKUM CHEKTPOM (papMakOJAMHAMIKA Ta HU3bKOIO TOKCHYHICTIO
npenapatu (IIABOHOIMIB SIK TMOTY>KHUX AHTHOKCHUIAHTIB, IMYHOMOIYJISTOPIB Ta
OpoTU3anajibHUX  (PApMaKOIOTiuHO AKTUBHUX CHOJYK MPHUBEPTAIOTH  yBary
JOCIITHUKIB-(ITOXIMIKIB.

[ cooromni, mpu manpemii COVID-19 € BimomocTi mnpo CHOPUATIWBHIA
TepaneBTUYHUHN e(EeKT B JUHAMILI JIKYBaHHS [IPU OJJHOYACHOMY MPUKHOMI IIpenapariB
MPOTOKOJIY HaJIaHHS JIIKyBaHHS MoHAJ] 85% KUTAMCHKUMU XBOPUMH, 1H(DIKOBAHUMU
SARS-CoV-2 3 TpamuniiHUMH TPEICTaBHUKAMHA KUTAHCHhKOI MEAWIIMHHU (TiETHUHI
N00aBKM POCIMHHOTO TIOXO/KEHHS, OKpeMl BHJAUICHI NPHUPOAHI CHONYKH). |
dbnaBoHOIMM 1 KymMapuHH, SIK OIOCHMHTETHYHO TIOBSI3aHI CIOJNIYKH, € TPEIMETOM
0COO0JIMBOI 3aIlIKaBJIIEHOCTI BUCHHX SIK 1HT10ITOpH A1l BIPYCHUX MPOTEa3 PI3HUX THUIIIB
KOPOHABIPYCIB: €KCIIEPUMEHTATLHUMHU JOCIIKEHHSIMU TOBEJACHUIN 1HTI0yBabHUMN
BIIuB (iaBonoiniB Ha 3C-moaiOny (3CLpro) ra manainonoaiony npoteasu (PLpro) -
YYaCHHKIB MPOILECY MPOTEOI3Y - BAXIMBUX [ 1H(DIKYBaHHS Ta penpoaykiii SARS-
CoV-2.

Ha punky Ykpainu chOro/iHI IIUPOKUN aCOPTUMEHT AI€TUYHUX J0OABOK 110 1Ki,
y CKJaJ SIKUX BXoauTh JroriepHa: Jlronepra (Alfalfa) Ne 100, Mono-610m1 JlronepHa,

tabn Ne90, Antuxonectepun JlroniepHa, karc Ne50, Jlrorepra karc Nel00, Kopamn
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moriepHa, karc Nel20, Emit-papm Aptpon Ne50, KmitkoBuHa «AKTO(MIT-CMaK
3nopoBs», 150r, BAXK [ia6eronik, 100mi, BAX XKenckuit 6anszam, 100mi1, BAXK
JIrouepna, 100mi Tomo.

AJie Ipu MUPOKOMY 3aCTOCYBaHHI, ICHY€ YMMalia KiJTbKiCTh IPOTUIIOKA3aHb JI0
NpUIOMY: ayTOIMYyHH1 3aXBOPIOBAHHS, XBOPOOU IUTYHKY, TUTSUYUN BIK J10 3 POKIB.

CydyacHUMH METOJaMHU JOCITIDKEHHS 3°SICOBaHMA 1 JOBEIEHUN IILIAX
010JIOTIYHOTO YTBOPEHHS CHOJIYK (PIaBOHOIAHOI MPUPOAM SIK IMPOJAYKTIB BTOPUHHOTO
010CHMHTE3y y POCIMHHIN KJTITHHI 3 1IeHTU(IKaLli€10 BChOT0 HAOOPY MPOIYKTIB 1 CTall

nepeTBopeHs (puc. 1).

SWRN0 Bes0gsE ——— aMDoomM ————— = awEAnoon

NIDoSmOpassa
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/
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Puc. 1 Cxema yrBopeHHs (h1aBOHOIIB (IIMKIMATHHUHA MUISX )

CtpykTypa MOJEeKynau (IaBOHOIIB XapaKTePU3YEThCS HASBHICTIO JIBOX
apOMaTUYHUX IUKIIB 3 PI3HUMHU BapiallisiMi 3aMiCHHUKIB (TiIPOKCUIBHUX TPYII,
3QJIMIIKIB LYKPIB Ta OPraHiYHUX KHCIOT TOIO), MiJKPECIIOYH Ol0OreHEeTUYHY
CTIIOPITHEHICTh POCITHMHHUX ()JIABOHOI/IB, CTPYKTYPHO-010XIMIYHY MOAIOHICTH (€ THHMIA
KJIaC BTOPUHHUX POCITMHHUX METa0O0ITIB 3 €EIMHUM METa00IIYHUM MTOXOJPKEHHSIM ).

Jloka3oM 1IbOTO TBEP/XKEHHSI CIIYTY€E T€, 110 BCl POCIUHHI (JIaBOHOIIU MAIOTh
€IMHOTO TIOMEPEIHHKA — IMUKIMOBY KHCJIOTYy 3 BTOPHHHUM TIEPETBOPEHHSIM

aMIHOKUCIOTH  L-QeHinananiny (IIMKIMATHUM NUIAX OXOPKEHHS  MEpIIOro

195



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

OCH30JLHOTO KUJIBIIS) Ta alleTaTHUM MUISX MOXOHKEHHS APYroro (KOHIEHCaIlisl TPhOX

aIleTaTHUX 3aJIMIIKIB - HAMIPOCTIIIMX MPOAYKTIB BYTJI€BOJIHEBOr0 0OMiHY) (puc. 2).

[ 0 ON
A H - SCOA“

ANV \—ch

0

. |
O
Shikimic acd Phenylaianine Cinnamic acid Acetyl coenzyme A

L

Flavonoids

Puc. 2 YTBOpeHHs (piaBOHOIIB: 1-MMKIMATHUM NUIAX; 2-alle€TaTHUM MIJIIX

Xopu3MoBa KHCIIOTa - HACTYITHUN MPOMDKHUN MPOAYKT - PE3YJIbTAT YCIX IHX
peaxiiiii - nonepeaHuk ado L-tpunrodany (mpekypcopy ycix IHI0JIbHHUX CHOJYK), 200
L-deninananiny — as BCIX MOJAIBIIMX PEAKIil CHHTE3Y POCIWHHUX (DIIABOHOIMIB.
Bci momanbmni  peakiii MmoB’s3aHi 3 TEPETBOPEHHSIM €JUHOTO TMOMEPEIHUKA —
aMIHOKUCIIOTH L-(eHinananiny 3 yTBOPEHHIM TPAHCKOPUYHOI 1 T-KyMapoBOi KUCIOT
- HalmpocTimuX (EeHONIBHUX CIONYK, 0a3u Il CHHTE3y 0aratbox KJiaciB (heHOIIB: IPU
BKOPOYEHH1 OIYHOTrO JIaHIIOra YTBOPIOIOTHCSA aneTroeHOHU, (EHIJIOUTOBI Ta
(heHUIKapOOHOBI KHCIIOTH; BITHOBJICHHS OIYHOTO JIAHIFOTa 1 IOJIMepH3allis
MPU3BOJUTH JI0 TOSBH TMOJIMEPHOTO (EHONIy JITHIHY; TPUETHAHHS J0AaTKOBOI
TAPOKCUIIBHOT TPYNU NPU3BOAUTH JO CHOHTAHHOI IUKJII3alii Ta YTBOPEHHS
KyMapHHIB.

O6’exTamu 17151 MPOBEJICHHS MOJILOBUX Ta JabOpaTOPHUX JOCIIIIB MU 0Opaiu
20 copriB monepan nociBaoi (Medicago sativa L.), komiekiiiinuii HeoOpoOIeHH

HAaCIHHEBHM Martepian (mo St HaciHHA Oe3 momepenHboi 00poOKHM), HaJaHWK HaM
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[HcTHUTYTOM KOpMIB Ta ciibebkoro rocnonapctsa I[loaimist HAAH. 3 uporo npusoay
BUpaXaeMO TIHMOOKY BASYHICTH aupektopy I[uctutyty Kopniituyky Onekcanupy
BacwiboBuuy, KaHauAaTy CUIBCBKOTOCTIONAPCHKUX Hayk, byraiioBy Bacwuiio
JIMUTpOBUYY, CTapIIOMy HAayKOBOMY CIIBPOOITHHUKY, 3aBiyBauy BIIJIUTY CEJEKIIii
KOPMOBHUX KYyJbTYp, KaHIUIATy CUIbCHKOTOCIONAPCHKUX HAYK 3a HaJlaHy Haromay
BUKOPDUCTAHHA KOJIKI[ITHOTO HACIHHEBOTO MaTtepially 1HCTUTYTy VY HalIuX
JTOCTITHUIIBKUX MTIX (Ta0. 1).
Taomung 1
O0’€eKTH XeMOTaKCOHOMIYHOTO JOCIIHPKEHHS 32 HalllOHAJbHUM KaTajJoroM Ta

KpaIHaMPI ITOXOIKCHHS

Ne 'Hassa copry Homep nHamionanbHoro Kpaina nmoxopkeHHs
3/m KaTaJIory

1 |2 3 4

1 | Komepmiitaa 2-52-75 UJ0700195 BenukoOputanis
2 | Cenani-1 UJ0700189 Pocis

3 |Kisvardai UJ0700190 YropumHaa

4 |Vertibenda UJ0700390 Himeuunna

5 Mega UJ0700365 [Berris

6 |JJPaso UJ0700364 ApreHTuHa

7 IlepyBiaHChKa OmyIlIeHa UJ0700414 [Tepy

8 |Boreale UJO700406 Dpanris

9 |Saladina sintetica la Banda UJ0700354 AprenTrHa

10 |Depranceka 700 UJ0700380 VY36ekicTan

11 Baxmicbka 233 UJ0700379 TamxukicTan

12 |KpacHoBomonajacbka #8 UJ0700329 Kazaxcran
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[TponoBxenus Tadbmwmi 1

1 2 3 4
13 'Nizona UJ0700368 Ky6a
14 WL 508 UJ0700397 CILIA
15 Moremmona UJ0700344 ITanis
16 | Liguen UJ0700429 Yim
17 Tanhuato UJ0700339 Mekcuka
18 |MecomoTtamcbka UJ0700428 Ipax
19 'Momnronbscbka ctpokatoriopuana UJ0700188 Mownromis
20 Cunroxa UJ0700134 VYkpaina

Hocnimxenuss mpooguan y 2015 — 2019 pp. OOnikM OCHOBHHUX O3HAK Ta
(EHOJIOTIYHI CIOCTEPEHKEHHSI PO3BUTKY POCIWH MPOBOJIWIM 3TIAHO METOIUKU
MOJIbOBHX 1 1a00OPaTOPHUX JTOCIIIKEHb.

[TociB mtouepuu (50 HaCiHUH) y AOCIIAl 3M1ACHIOBAIN 32 TOTOBHICTIO TPYHTY B
ONTUMAaJIbHI JJI KyJbTypH TepMiHu (26.04.2016 p.). BupoiryBaHHs NpoBOAWIIOCH HA
TEpUTOpIi MIBAEHHOI YacCTHHM JIBOOEpEkKHOI YKpaiHM, HAa MEXI JIICOCTENOBOI Ta
cTemoBoi 30H. IPYHT — CepeIHbOCYIIMHUCTHH, MAJOTYMYCHUM, DPO3MUICHUM
YOpHO3eM. ATpOTeXHIKa MJOCIHiJIB 3arajibHonpuiiHsaTa mis 30HW Cremy. Ilocis
MPOBOJIMJIM B ONTUMAJILHO paHHI CTPOKU. Po3MileHHST NIITHOK 0€3 MOBTOPEHb.
Croci6 ciBou — psaxoBuit Mikpsaaasm 70 cMm. insHka — 4 psiiKu 3aBIOBXKH 5 M,
mnomero 14 m2. Hopma Bucisy cranosuna 0,5 r/m2. Brnpomosk Beretallii NpoBOANIH
(heHOJIOTIYHI CTIOCTEPEKEHHS 32 PO3BUTKOM POCIIVH.

Benukuii BIIMB Ha 3pOCTaHHA 1 PO3BUTOK POCIMH MAIOTh KJIIMaTH4HI (PaKTOPH.
Ilin yac mpoBeneHHS JOCHIPKEHb BOHU PI3HUJIUCS, TOMY OTpPUMAaHI JIaHi JO3BOJISIIN
JIOCUTh JIOCTOBIPHO 1 00'€KTMBHO OILIIHUTH OCOOJMBOCTI PO3BUTKY COPTIB JIFOIEPHU
nociBHOI. OcOOJMBOCTI POCTOBUX TMPOLIECIB, OPraHOYTBOPEHHS 1 (1310J0T1UHI

MpOIIECH Y POCIMHHHUX OpTaHi3Max TICHO TIOB'S3aHI 3 TEPMIYHMMU YMOBaMH,
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BOJIOTICTIO CEpPEJIOBMINA, CBITJIOBUM PEXKHUMOM, KUIBKICTIO OIaaiB. Po3KpuUTTS
€KOJIOT0-010JIOTIYHUX OCOOJIMBOCTEH POCIMH YHEMOKJIMBIIIOEThCS 0€3 BHUBUCHHS iX
CE30HHOTO POCTY 1 PO3BUTKY.

3 niTeparypHUX JKEpen BIIOMO, IO JIFOLIEPHA MOCIBHA MPOXOIUTH JBAHAIIISATh
€TamiB OpraHOTeHe3y 1 MU, CIIOCTEPITalOY KOXKHUN, pOOMIIM BUCHOBKH IIOJI0 TTEBHOT
NPOAYKTUBHOCTI copTiB. Hamu pocnimkyBaiduch CXOXICTb Ta JpYyrHil eram

OpraHoTreHe3y POCIHH — qudepeHItiaiis KoHycy HapocTanHs (Tabi. 3)

Tabmuus 3
ETanu opraHorenesy JIIOIIEpHH MOCIBHOT
Ne eramy Opranorenes
1 Cxomu (CKJIaIaloThCs 13 KOHyCa HapOCTaHHS BEPXIBKOBOI OpPYHBKH 1

JIBOX JINCTKOBUX 3a4yarkiB). OCHOBHY Macy IaroHiB T'JIKyBaHHS CTAHOBJISATH

MaroHu JAPyTroro Ta HACTYIMHUX MOPSAKIB.

2 Judepenuianisa KoHyca HApOCTaHHS.

3,4 ['iKyBaHHS, yTBOPEHHS CYLBITTS

Temmneparypa € 0CHOBHUM (paKTOPOM, SIKH1 O€3MOCEePEIHbO BIUIMBAE HA MyCKOBI
MEXaHI3MH, 0 3A1MCHIOITHh PEryssilil0 POCTOBUX MpoleciB. PiCT MmaroHiB Takox
MOB'A3aHUN 3 TEMIIEpaTypor0 MOBITPsA. Sk TpaBuiIO, MpU 3HAYHOMY ITiJIBUILEHHI
TeMIepaTypu BiJI3HAYABCS IHTCHCUBHIIIMKI PICT MaroHiB.

Onagu € OCHOBHUM JDKEPEIOM HAKOIMYEHHsI 3amaciB TPyHTOBOI BOJIOTH.
OnTuManbHOIO BOJIOTICTIO MOBITps BBaxaeThesi 60 — 70 %, 3a ymoBH, IO 1 1HIII
KUTTEBI (DAKTOPU CEPEOBUIIIA 3HAXOAATHCS B ONITUMYMI.

doTtocuHTE3y MOTPIOHE COHSYHE CBITIIO SIK JKepeso eneprii. Hamu nmpoBoaunmch
CIIOCTEPEKEHHS IIOAO0 CEPENHIX TMOKA3HUKIB KIIMAaTHYHUX YMOB 32 BHUBYAEMUMH

nepiogamu (tabm. 4).
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Tabnuis 4
KiimatudHi yMOBHM BUPOIIYBaHHS COPTIB JIFOLIEPHU IMOCIBHOI

(BacumiBcekwuii patioH, 3amopi3pka 00171.)

Jara Cepenns CepenHs KUIbKICTh | BiHOCHA BONIOTICTH
temmneparypa,°C onais,% noBiTps, %
02.05.2016 17 °C 4% 41%
09.05.2016 20°C 5% 60%
15.05.2016 20 °C 26% 68%

OcCo0OJMBOCTI CE30HHOTO PO3BUTKY POCIHMH TMEBHOIO MIPOI0 BIJIOOpaXXaroTh
¢inorenes Buay (y HaIlIOMy BUIIQJKy COPTIB), €KOJIOTIYHI Ta aJanTailiiiHi MOXKJIMBOCTI
pociuH. byno BusBIEHO, 10 HA KOHKPETHOMY €Talll CE30HHOTO PO3BUTKY Y POCIIHHI
B110yBaIOThCS Pi13HI (P1310J0r1YH1 Ta MOP(OIIOTIUHI BIAMIHHOCTI. 3MiHU (peHodas, mio
CIOCTEPIraloThesl MPU LBOMY, HAYyTh B MEBHIA MOCHIIOBHOCTI, 10 CHPSIMOBYETHCS
cucteMoro camoperyisiii. CriBBIAHOIICHHS! MK HUMH Oarato B YoMy TOB'A3aHI 3
BHJIOBOIO TMPUHAICKHICTIO. OCOOIMBOCTI IOTO CITIBBIIHOIICHHS 1 € OJHIE 3
OCHOBHHUX TNPUYUH ycmixy abo HeBaad iHTpoAyKIi. [lepekoHIMBO TOKa3aHO, IO
O0COOJMBOCTI PI3HUX BHJIB POCIHMH 3yMOBJIEHI iX HEOJHAKOBOIO BHUMOIJIUBICTIO O
€KOJIOTIYHUX YMHHUKIB. TOMy, BU3HAUMBIIM Jlana30H TOJIEPAHTHOCTI Ti€l YW 1HIIOI
¢denodazun 10 eKoNOriYHUX (PaKTOPIB, MOKHA CYAUTH MPO CTYIIHb aJanTauii BULY 10

YMOB MICLE3POCTAHHS.

Puc. 3. [lepmuii erarn - cxonu (02.05.2016).
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OTtpumaHni pe3ybTaTy MpeicTaBlieHl Ha pUCyHKax 3 Ta 4.

3 50 HaciHUH Yepe3 THKJEHb MICIs BUCIBY HaWKpallll CXOIU BIIMIYE€HI HAMH Y
3paskiB Nel (37 pocnun), 5 (39 pocnmun) Ta 12 (40 pocnun) y copriB Komepiriiina 2-
52-75 — 74% (BenukoOputanis); Mega — 78% (I1Isewis) Ta KpacHoBopomnanaceka #8 —
80% (Kazaxcran). 3a ¢akropom «CXOXKICTh» 4epe3 THXKIEHb BiJ MOCIBY B yMOBax
3amopi3pKoi 001acTi 3BepTaiu Ha cebe yBary copTu JorepHu nociBHoi Komepiriiina,

Mega ta KpacHoBogonajchka.

Puc. 4 JIpyruii etan - nudepentiaiis konyca Hapoctanns (15.05.2016)
3pocTaHHST — 1€ HE3BOPOTHE 30UIbIIEHHA 00'€eMy 1 Macu pOCIHH, IO

CYNPOBOJKY€ETbCSI HOBOYTBOPEHHSAM €JEMEHTIB CTPYKTypU OpraHiamy (oprasis,
TKaHWH, KIITHUH, a TakKOX OKPEeMHX KIITUHHUX opraden). OIHUM 3 KpUTEpIiB
3poCTaHHs € BUcCOTa pocauHu. Tomy Ha npyromy etami — «Judepenuiamnis KoHyca
HapOCTaHHS» - 3a KpUTEpiEM 3pocTaHHsA (BUCOTOK) HaMu 3po0JieH1 TeBHI
CIIOCTEPEXKEHHS Ta BUCHOBKH 110710 psiay: Ne§ —copt KpacHoBononanceka, Kazaxcran
(~25 mm), Ne2 - Komepiitna 2-52-75, Benuka bputanis (~23 mm) Ta 10 - deprancbka
700, Y36ekucran (~19 mm).

CupoBuny 17151 aHaMI3y (TpaBy JIOIEPHH) 3aTOTOBIIOBAIIN, 3P13aI0UU POCIUHU Y
CTajli LBITIHHS, BUCYIIYIOUM Y TIiHI, IMiJ HAMETOM, MEPIOJUYHO MEPErOPTAOYH.
InenTudikamiro Ta KiIbKiCHE BU3HAUYEHHS (DJIaBOHOIIB Y €TaHOJIbHOMY BHUTS31 3 COPTIB

JIFOLEPHH 3/11MCHIOBAJIM METOJIOM BUCOKOE(PEKTUBHOI piinHHOI XpoMatorpadii (BEPX)
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3 xpomarorpadyBaHHAM CyMmilllell Ha 0O0epHEHO-(Pa30Biil KOJOHIII B PEXKHUMI
IPaJIIEHTHOTO €JIFOFOBAHHS.

Po3unan nnsi BU3HaueHHS (PIABOHOIAIB OTPUMYBAIM IIJISXOM KHIT STIHHS
HaBaXXKH 1o/piOHeHo01 cupoBuHU (1 1) 3 25 Mi eranony (70 % (06/06)) BrpomoBx 1
roJ] 31 3BOPOTHUM XOJIOJMJIBHUKOM Ha BOJSHIN OaHi; MICIIA OXOJOMKEHHS €KCTPAKT
GbiIpTpyBaIH 1 TOBOIMWIM 00’ €M PO3UMHY A0 25 MJT TUM K€ €TaHOJIOM; BigOupanu 5 mi
OTPUMAHOTO PO3YHMHY y MIpHY KoOJIOYy MicTKicTIO 100 M 1 JOBOAWIM JO MO3HAYKU
dazor A.

XpomatorpadiyHe pO3IITICHHS 3MIMCHIOBAIM Ha PIIMHHOMY XpomaTorpadi
Shimadzu LC-20 Prominence (Shimadzu, Snonis) mnpu Takux yMoOBax
xpomarorpadysanss: kojgorka Phenomenex Luna C18(2) 3 remriepatyporo KOJIOHKH — 35
°C; noBkHMHa XBWII JeTeKTyBaHHSA — Bl 270 HM 10 520 HM; peXuUM pO3IUICHHS
rpajilEeHTHUM 13 MOCTIMHOIO MIBUJIKICTIO TOTOKY pyxoMoi a3u — 1 mu /xB. O0’eM 1HXKeKIIi1
— 0,5 MK

[TopiBHIOIOUM Yac yTpUMYBaHHS TiKiB (DJIaBOHOIMIB HA XpoMaTorpamax
JOCIIKYBaHUX 3pa3KiB 13 4acCOM YTPUMYBAHHS BIJNOBIJHUX CTaHJIAPTHUX 3pPa3KiB
MPEACTAaBHUKIB 1HOTO KJACy CIOJIYK Ha XpoMmaTorpami pO3YMHY TOPIBHSHHS,
BU3HAYAIM SKICHUW CKJIaJl (DJIaBOHOIMIB y €TAaHOJBHOMY BHTS31 3 MOJPIOHEHUX
CcyOCTpaTiB COPTIB JIOLIEPHHU.

KinbkicHuii BMICT (PJIaBOHOIIIB pO3paXxOBYBaIM 332 3HAYEHHSMU BUCOTH TIIKIB
JOCIIKYBaHUX (DJIABOHOIAIB Ha BIAMOBIAHMX XpomaTorpamax. Bmict peyoBunu (X,
%) B CHpOBHHI TIPH €KCTparyBaHHI BKa3aHUM €KCTPAreHTOM IPU JaHUX YMOBAaX JJIs
PIIKOTO 200 CyXOro eKCTPAKTY MPOBOJIUIIN, BAKOPUCTOBYIOUH (PopMyITy:

A, xmy xV  xPx100
X =
A, xVg xm, x100

ne: X — BMICT peUOBHHH, %0;
Apr — TIIOIIA MIKY PEYOBUHU HAa XpOMaTOrpaMi JOCIIIKYBAaHHOIO PO3UHHY;

Mgt — Maca CTaHAAPTHOTO 3pa3Ka PEUOBHUHU B CTaHIAPTHOMY PO3UHHI, MT;

Vpr — pO3BEACHHS JOCIIKYBAaHOTO pO34YMHY (00’€M BHUKOPHCTOBYBAHOIO

€KCTparexry), M,
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P — akTuBHICTH cTaHaaPTY, %

Ast — TTOINA TIIKY pEYOBHHU HA XPOMATOTpaMi CTaHJapTHOTO PO3YHHY;

Vst - pO3BEICHHS CTAaHAAPTHOTO PO3UUHY, MIT;

Mpr — Maca npenapary (CUpOBHHHU), MT.

Cratuctuny OoOpOOKYy OTpUMaHHUX pe3yJbTaTiB BUKOHYBAIM BIATOBIIHO A0
Bumor JI®Y 2.0, BukopucroByrouu nporpamuae 3ade3neuenus Microsoft Office Exel
7.0.

ETanonpHMII BUTAT 3 MOAPIOHEHOI CUPOBHHHU COPTIB JIIOLEPHU IOCIBHOI €
OJTHODIJTHOIO PiZHOI0, JKOTABO-3EJICHOTO KOJNBbOPY, 3 XapaKTEPHAM 3amaxoM. Koro
0JIep>KyBaJIX 32 BIATIOBIAHOIO TEXHOJIOT1€10, BUKOpUCTOBYI0UH 70 % eTanon (00/00) sik
EKCTPareHT. a BMICTOM JIFOTEOJIH-/-TJIOKO3Uly 3BEpTa€ Ha cebe yBary Oe3yMOBHE
JTAUPYBaHHS TaJKUIbKoro copty Baxmicebka 233 (1,31954 mr/r), nami 3 BETUKUM
BIJIPUBOM BiJ Jijiepa WayTh copT Komepitiitna 2-52-75 OpUTaHCHKOTO TTOXOKEHHS Ta
kazaxcbkuil copt KpacHoBogonanacbka (puc. 5). HaiiMeHIly KUIBKICTh 3HAWJIEHO Y

copti deprancpka 700 y30embKOi CeNeKIi.

14
12 iz = Komepuiitha 2-52-75
1 |+
0.8 w Cesani-1
0.6 -1
0.4 ” ; i ® Kisvardai
0.2 [\' = 0 = B = ‘ G ‘ ! a m L i =
0 A2 B AN .»: o -..: —— A;E .. :-1? a s Veiendi
V- F0 0O @O OO A comm®m
RtEES8 3B EER 8287378
%mmmzagbﬂ’mmgﬁ E.S”.gg"’i
e 2o 53ES8E5ZsES LA ® Mega
NE2F w888 = s SESO
§°°> = ggdg 3§ "TEZ
= & g a8 g g = w JJ Paso
o 8 e 8 =
S - - " MNepysiaHcska onylweHa

Puc. 5 BMict nmt0Te0miH-7/-TIIOKO3UY Y CUPOBHUHI COPTIB JIFOIIEPHU (MI/T)

Awmepukancekuid copr WL 508 € nminepom 3a HarpoMaaXeHHSIM y CHUPOBHHI
dbnaBonoiny pytuny (0,50920 wmr/r). Tpoxu HWXKYMI BMICT LBOTO JYy>K€ I[IHHOTO
¢dbnaBoHOIAy mnpuUTaMaHHUK copty JnouepHu Tanhuato 3 Mekcuku. Coprt

KpacnoBomomanceka Ne8 Kka3axChKOi CENEKINl 3aBepirye TPIAIIO  JiaepiB-
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HaKOIMUYYyBayiB pyTUHY (pHUC 6). Y HallMEHIIH KITLKOCTI 3HAHAEHO pyTHUHY Y COpTax

Cesani — 1 pociiicbkoro noxokeHHs Ta @eprancbka 700 y30€1bKko1 CeNeKIi.

» Komepuiitna 2-52-75

= Ceonani-1

™ Kisvardal

» Vertibenda

= Mega

=N Paso

= Mepysiavcura onywena
» Boreale

= Saladina sintetica la Banda
" Depravceurs 700

= Baxwcera 233

Liguen B
Ceoxa @

Tanhuato

1 MeconoTamcoka N

N
Morronecesa cTpoxatonOpugra ™

WL 508 »

Baoreale #
Moremmona W

JJ Paso =
Saladira sirtelica |2 Banda e

Cesan-1 8
Kisvardai
Vertibenda B
Mega =R
Nepysiascexa onywesa B

» Kpacnonononascexa #8

Baxucoka 233 =

KpacHosogonapcoka 55 I—

» Nizona
WL 508

» Moremmona

Kosmepuisa 2-52-75 ™
Gepramcaxa 700 1

= Liguen
= Tanhuato

= 1 Meconoramceia

Puc. 6 Bmict pyTuHy y CHpOBHUHI COPTIB JIFOLIEPHU (MI/T)

3a maHWMU Jiarpamu, 10 TpPEACTaBI€Ha Ha PUCYHKY S5, CTaH HaKOMWYCHHS
KOPUYHOI KUCJIOTH TaKOXK Ma€ MEBHI KOJIMBAHHSA, /1€ 3 HEBEJIMKUM BIIPUBOM JIIUPYE
copt Tanhuato mekcukancbkoi cenekiii (0,24406 mr/r), ycrymnae oMy 3a KUTbKICTIO
JaHOI PEYOBMHU TaKULIbKUI copT Baxmicska 233. He 3HaliIcHO KOPUYHOT KUCIIOTH B

yKpaiHcbKkoMy copTi CuHIoXa.

03
0,25 ® Komepuinna 2-52-75
0012 | | mCesaHi-1
01
ikl |;. [TMA
233 1BR4EEEES LS
§§§§§§§§§§§§%§§5§§§§ et
.'g = §' % ?% g g §§ wJJ Paso
i 5978 :

M MNepyslanckbka onylwena

Puc. 5 BmicT KOpUYHOT KHCJIOTH Y CUPOBUHI COPTIB JIIOLIEPHU (MTI/T)
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HasBHICTE 1 BMICT CHOJIYK B OTPHUMaHUX €KCTAKTaxX COPTIB JIIOLIEPHHU Bapitoe
JOCTAaTHRO MIUPOKHUX MEXKaX y OJHAKOBHX yMOBAax IMOCiBY, 0OpOOKH, BUPOILyBaHHS.
Copt Tamxuubkoi cenekuii Baxmicbka 233 migupye 3a BMICTOM JIFOTEOJIIH-/-
rioko3uay. Ha pytuH MmakcuMaibHo Oaratuii amepukancbkuii copt WL 508 (0,50920
MT/T). A KOpHUHY KUCIIOTY BIIMIYEHO Y MAaKCUMaJIbHUX KITBKOCTAX Y COPTI 3 MeKCuKu
Tanhuato (0,24406 mr/r), i 30BCiM BiJICYTHiil Ileii KOMIOHEHT B COpPTi YKpaiHCHKOi

cenekuli CuHroxa.
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SECTION 7. THEORETICAL MEDICINE

7.1 ®eHOMEH MOCTTPABMATHYHOI0 CHHAPOMY: CUMIITOMH i 1IarHOCTHKA

[TuTaHHs MOCTTpaBMAaTHUYHOMY CHHIPOMY Hapasi B Cy4aCHOMY CBITI CTalOTh BCE
OUIBII aKTyaJJbHUMH. DBUIBIIICT, Cy4aCHHX HAyKOBIIIB PpO3TJIAIal0Th HOTro SK
MICUXOJIOTIYHUN CTPEC, HACIIOK B3aEMOIIT JIFOJAMHA 3 oTouyrounM OyTTsMm [313]. Lle
CTaBHUTh Tepes creriagictaMu 0e3/id 3ajay MCUXO0JIOTIYHOTO, peadbimTalifHoro Ta
MEIUYHOTO XapakTepy. TpaauliiHO 111 NpoOJEeMH BUBYAIUCH TICUXOJIOTaMU-
TEOpPETHUKAaMU Ta TMpaKTHKaMHd WIOJ0 Tady3l TCHUXOJIOTIYHOTO CTpeCy, SKHii

B1I0YBA€THCS SIK TPAH3AKTHUI MPOLIEC, CTPECOP KPUTUUHHX KUTTEBUX CUTYaLIH.

Y dinocodpcekomy ceHel CIOBO  «(hEHOMEH» YacTO 3aCTOCOBYETHCS JUIS
MMO3HAYEHHS SIBUII, SIKi JOCITAIOTHCA HA UYyTTEBOMY pIBHI Ha TPOTUBAry CIOBY
«HOYMEH», 1110 O03HAYyae€ SBUIIE, 3po3yMiie po3yMoM. HesamepeuHuM € O03HauYeHHS
(eHOMEHY SIK HE3BUYAMHOIO SIBUIA CYYaCHOTO CBITY, IIO/I1i, 0COOM, PIAKICHOTO (PaKTYy.
3a Bu3HaueHHsAM KaHrta, ¢eHOMEHOM € Oynb-fKe SBUINE, SKE MOXKJIMBO ITi3HATH,
criocrepexxyBane sBuie un nofis [307]. 3 orsaay Ha 11e, MOCTTPaBMATUYHHUH CHHIPOM
€ MOBCSKYACHUM (DAKTOM, SIKUI 3/11IICHUBCS B YKPAiHCHKOMY CyCH1JIbCTBI. DEHOMEH —
1Ic He3BUYAWHMM, HEMI3HAHWH, BHUHATKOBHH (¢akT abo sBHINE, MPUYMHA SKOTO
HeBigoma. Y naeskux ¢GuiocodpChbKUX cHcTeMax (EHOMEHOM Ha3MBaIOTh 30BHIIIHIO
CTOpPOHY SIBHUIIIA, OCATHYTHU AKY MOXJIMBO TUTbKH Ha UyTTEBOMY PiBHI.

OcTaHHIM 4acOM CTpeC € aKTyalbHOIO MPOOJIEMOIO TaKMX HayK, AK: (1310JI0Tis,
MEJUITMHA, TICUXO0JI0Tis 1 comiooria. CKIaaHICTh 1 pI3HOMaHITTS GOpM CTpECy 1 BUTIIB
PO371aJ1iB BU3HAYAE MIUPOTY MIJIXO/1B 10 BUBUEHHS 1IOTO cTany. CTpec — 11e CKIaHul
MPOIIEC MPUCTOCYBAHHS TCHUXIKH JIOJUHU O HAJA3BUYAWHUX, TPAHUYHUX OOCTaBHH,
AK1 CyHPOBOKYIOThCS ceNU(IYHUMH NCUXO0(D1310JIOTTYHUMH 3MIHAMH Y OpraHi3Mi.
Ctpec MOKe BHUCTYIATH YHIBEPCATHHOIO (POPMOIO aKTUBHOCTI JIFOAWUHHU B OYIb-IKUX
CUTyaIlisIX, 0co0imnBO TpaBMyrouux. [logomatu cTpec MoxHa 3a CHPUSHHS 0CO00i

3MIHUTH, 3MEHIIUTH 110 a00 JIIKBIAYBaTH CTPECOT€HHUIN YNHHUK.
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Y MenuuHii HayIli TEPMiIH «CTpec» BIIEpIIE BUKOPHUCTAB KaHAJChKUN BUCHUI
I'. Cenpe, sikuii BBaXkaB, III0 y BIJANOBIJIb Ha JiI0 PI3HMX 3a SAKICTIO, ajieé CHJIBHUX 1
HEaJIeKBaTHUX TOJPAa3HUKIB B OPraHi3Mi CTaHIApTHO PO3BUBAETHCS OAMH 1 TOH K€
KOMIUICKC 3MiH, SIKi XapaKTepU3YyIOTh 110 peakiiiro. e Hecnenudiyauii cuHIpOM
CKJIAIa€ThCS 3 Py QYHKIIOHAIBHUX 1 MOP(OJIOTIYHHUX 3MiH, 110 PO3TOPTAIOTHCA SIK
enuHuil mpouec. Ilcuxonor BUIIMUB TpU CTajlli I[LOTO MPOIIECY: CTAJil0 TPUBOTH,
CTaJil0 PE3UCTEHTHOCTI (amamTaiii) 1 CTajil0 BUCHaXeHHs. BiH TakoX po3pi3HIB
KOHCTPYKTUBHUM 1 JecTpyKTuBHUM cTpec. CTpecoBa akTuBallisi MoOXe OyTH
MO3UTUBHOIO MOTHBYIOUOIO CHJIOIO (€yCTpecc), a TaKoXK Ociadiiioe HaaMIPHICTb
cutyarii (muctpec). Tak, cTpecoBa peakiiisi MOKe BIJIOYBaTHCS 10 HApPOCTAOYIN Bij
MMO3UTUBHUX BIUIMBIB JI0 HEraTUBHUX HACHiAKIB. Lle 3a/eXuTh SK Bl 1HIUBITyaIbHIX
0COOJIMBOCTEH, TaK 1 BiJi CHIIM BIUTUBY cTpecopiB [311].

Crtpec — 11e HaOUIBII 3arajbHa CYKYIHICTh HecreuupiuHux (i3ioNoriyHux i
MICUXOJIOTIYHUX PEAKII MpU CHWIBHUX a00 EKCTPEMaJIbHHX BIUIMBaX Ha OpraHi3M
moauuu. Lle Takuil ICUXOJOTIYHUM CTaH OpraHi3My, MPHU SIKOMY ICHY€ JUCOHAHC MIX
MOJKJIMBOCTSIMH 1HJMBIJIa 1 BAMOTraMH HaBKOJIMIITHLOTO cepenoBuiia [312]. Bunukae
HEOOX1HICTh BBECTH III€ OJIHE MOHATTS — «cTpecopy». Lle HecnpusTiuBuii paktop, mo
BUKJIMKA€E CTpeC. Y Cy4acHId TCHXOJIOTIYHIN JITeparypli € OOCTaTHS KIJIbKICTh
KJacuikauii TaKux HECHPUATIUBUX (AKTOPIB. YMOBHO iX MOXHa PO3AUIMTH Ha ABI
TpyNu: 30BHIIIHI 1 BHYTpimmHI. J[0 HaWOLIBII 3HAYMMHUX BHJIIB CTPECOPIB MOKHA
BIJIHECTU: €KCTPEMaJIbHI CUTYyallli, MI>KOCOOMCTICHI KOH(IIKTH, BaKKI YMOBH Tpalli,
eMOIlIfHe BUCHAKCHHS, BTpaTa OJIM3bKUX JIFOJEH 1 TaK Jaui.

[pYHTYIOUHCH HA JETEPMIHAHTI, IKa HOro BUKIUKAEC, MOYKHA BUILIUTU TP BHIH
CTPECOBOTO CTaHy:

1. EMoriiiHu# (ICUXOJOTTYHMI) CTpeC.

2. ®13uyHuii (610JI0TT1YHUI) CTpEC.

3. 3mimanuii crpec [310].

Mix BUAUIEHMMH BHJIaMH CTPECOBHX CTaHIB ICHYIOTh MEBHI BIAMIHHOCTI. [1o-
nepiie, BIAMIHHICTP TPUYMH TIOSIBU CTPECOBUX CUTYyaIllid: (QI3UYHHUIA CTpeC

BUKJIMKAETHCA (PI3UYHUM, XIMIYHUM a00 OIlOJIOTIYHMM BIUIMBOM Ha OpraHi3m
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(HampuKJIaa, HaJAMIPHI PyXOBl HaBaHTAKEHHS, XPOHIYHI 3aXBOPIOBAHHSI, MPHUPOJIHI
katakiaizMu). [Icuxonoriunuii cTpec BUHHUKAE IMiJI BIUIMBOM COINAJBHUX YMOB a0o
BJIACHUX €MOIIiif, MOYyTTiB, TyMOK, NepexkuBanb iHAUBIAa. [lo-apyre, y ctpecopis
MOKHA BUIIJTUTH XapaKTep HeOe3MeKH 1 CIPSMOBAHICTh Aii: O10JIOTTYHHUI CTpec Hece
peanbHy 3arpo3y JKHUTTIO 1 37JJ0pPOB’10, a ICUXOJOTIYHUN CTPEC POOUTH K 00’ EKTHBHUH,
TaKk 1 Cy0’€KTUBHMM BIUIMB Ha (i3WYHE 1 NCUXiYHE 370poB’s. Takoxk BIAMIHHICTh
CIIOCTEPIraeThCs Y YaCOBUX MEXax MpeAMeTa cTpecy. Y (Pi3UYHOTO CTpecy KOpIOHY
KOHKPETH1, 0OMEKEeHI CIIpaBKHIM a00 HaWOIMKIMM MallOyTHIM, EMOLIIMHUN CTPeC K
Ma€e pO3MUTI, HEBU3HAUYEHI, Cy0’ €KTUBHI TUMYAcOB1 MpoMiXKU. KpiM TOro, crpecosi
cuTyarii mianagaroTh 17 BIUIMB OCOOMCTICHHUX SIKOCTEH, 1 SIKIIO TMPH HAsSBHOCTI
010JIOTIYHOTO CTpeCy SKOCTI MalTh HE3HAUYHHWM, HECYTTE€BHH BIUIMB, TO Ha
TICUXOJIOTIYHUN CTPEC AKTUBHO BIUTUBAIOTH 1HAUBIIYaJbHI SKOCTI JIFOJIUHU.

VY cBow uepry 3MIIIaHUM BHJI CTPECOBIM CHUTyallli € CYKYIHICTIO BIUIMBY
cTpecopiB Ak 00’ekTuBHOTO ((Pi3UyHOTO, XIMIYHOrOo abo O10JIOTIYHOTO), TaK 1
cy0’ekTUBHOTO  (1HAMBITYaIbHO-TICUXOJOTIYHOTO) XapakTepy. AJle HasBHICTb
CTpecopa Ie He O3Hayae, M0 CTPEecoBa CHUTYyallisi 000B’SI3KOBO BUHUKHE. PO3BUTOK
MEBHUX MICUXIYHMX 1 (P1310JIOTTUHUX 3MIH, XapaKTEPHUX IS PEAKIIii CTpecy, 3a1eKaThb
BIl 1HAMBIAYaAJIbHOI cHEeU(pIYHOI YYTIUMBOCTI JI0 CTPECy — CTPECOCTIMKOCTI.
CrtpecocTiiikicth — T1I¢  NCUx0(di3i0JOTIYHUN CTaH JIOJUHHU, W0 3a0e3neuye
ONTHMAJIBHY aJamnTallifo 70 EKCTpEeMaJbHUX YMOB, SKa JO3BOJIIE BHUPINIYBaTH
npodeciitni 3apnanns 0e3 Brpat [309]. Taka skicTh Moke OyTH BUpPOOJICHA IPOTITOM
YChOTO KUTTS 32 JOMOMOIOIO CIELIAIbBHUX METOAUK a0o0 MiJl BIUIMBOM (DaKTOpIB, SIKI
3arapToBYIOTh XapakKTep.

[Ipu akTMBHOMY BIUIMBI CTPECOBOi CHUTyalli Ha (i310JOT1YHE 1 MCUXOJIOTIUHE
3I0pOB’S  1HAMBIAAa BUHUKAae crnemudiyda ¢dopMa CTPECOBOi  peakIii —
ncuxoTrpaBmyrounii  crtpec. lle  crpec  miaBuUINEHOi  IHTEHCHBHOCTi, IO
CYNPOBOXKYETHCS OTPUMAHHSM JIOJUHOIO IICUXIYHUX TPABM. Y Cy4yacHid Haylll ICHY€
KUIbKa OCHOBHUX HAIpsMIB B PO3YMIHHI TICUXIYHOI TpPaBMH — II€ TOPYIICHHS
TICUXOJIOTIYHOTO 3aXWUCTy JIOAWHH, IO TPHBOJWTH JIO 3MIHM CTapoi CHCTEMHU

3HAYYyIIMX ICpCKUBaHb, M€ INKOAA, 3aBIaHa HCI/IXi‘-IHOMy S,Z[OpOB’IO JIOAUHU B
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pe3yJibTaTi I1HTEHCUBHOTO BIUIMBY HECHPHUATIMBUX (aKTOpiB cepenoBuina abdbo
rOCTPOEMOIIIHKX, CTPECOBHX BIUIMBIB 1HINKX JItoAek Ha i1 meuxiky [308].

AJe Ha CHOTOJHIIIHINA JEHb HE ICHYE€ UYITKHUX KPHUTEpIiB, 3a SKUMHU MOXHA
TU(dEpeHIIioBaTH TCUXOTPaBMy BIJ IHIIMX IIKIJJIMBUX YWHHHUKIB. OCKUIBKH
MICUXOTpaBMa — I1¢ He PO3JIaJl, HE CHHAPOM, HE 3aXBOPIOBAHHS, a IOHATTS, SIKE HE Ma€
YITKMX, BU3HAYECHUX O3HAK, TO HE MOXYTh OyTH BHUAUICHI 1 Oyb-sKi crienudiuHi i
cumnromu. OmHAK ICHye psJ acmeTKiB, 3a SKAMH MOXHA BHU3HAYUTHU
NICUXOTPABMYIOUMM BIUIMB Ha 1HAMBIAA. Jlo HaAWOLIBIN 3arajabHUX ICHXOJIOTTYHUX
O3HAaK MOXHa BIJHECTH: MEPEKUBAHHS Oe3CHUIs, Oe3MOpagHOCTI, BTpaTa BIIACHOI
0e3IeKu, MosiBa CaMOpPyHHIBHUX KUTTEBUX CIIEHAPIiB, 3aNIepeUeHHs MO/I1i, 0 cTajlacs,
MOYyTTsl 00pasu, THIBY, JIOTI. AJie ICHYIOTh 1 (P1310JOT1YHI MPOSIBU NCUXOTPABMMU:
mosiBa MpoOJieM 31 CHOM, 3MiHa XapyOBHX 3BHUYOK, MOsSBa OOJBOBHX CHHAPOMIB
MICUXOTEHHOTO  XapakTepy, IIBHUJKA CTOMJIIOBAHICTh, IUIAKCHBICTh, PYXOBE
3aHETNOKOEHHS, BTpaTa IHTEpeCy 0 MPOTHIIEKHOI CTAaTI.

[ToHsATTS mNCHUXIYHOI TpaBMU OTPUMANIO TIOMIMPEHHS B paMKax Teopii
MOCTTPaBMAaTUYHOTO CHHAPOMY. BUIIJICHHS MOCTTPaBMAaTUIHOTO CHHIAPOMY B SIKOCTI
CaMOCTIITHOTO 3aXBOPIOBAHHS CTajO PE3yJIbTaTOM TPUBAJIOTO BHUBYCHHS BIUIMBY
MCUXIYHUX TPaBM Ha 370pOB’S 1 MCUXIKY MoauHU. [locTTpaBMaTuyHUN CHHIPOM B
MixuaposHii kinacudikaiiii XBOpoO OMHAIISTOTO MEPErIIALy BITHOCUTHCS 10 KIIacy
MCUXIYHUX po3nafaiB 1 posnaniB noBeainku (F00-F99), miaknacy HeBpOTHYHUX,
OB’ si3aHMX 31 cTpecoM 1 comaToopmuux posnaaiB (F40-F48) 1 BkiroueHo B pyOpHKy
peakiiiii Ha BaKKH# cTpec 1 mopyirens afanraiii (F43) [315].

XapakTepHOIO PUCOI0 JTAHOTO 3aXBOPIOBAHHS € BUHUKHEHHS B1JICTPOUYEHOI a0o
TPUBAJOi BIAMOBIAI HA CTPECOBY MO0 (KOPOTKY ab0 TpuBaly) BHUKIIOYHO
3arpo3jaMBOro abo KaTacTpo(IUHOTO XapakTepy, SKa MOXKE BHUKIMKATH TIMOOKHMA
CTpec Maike y KOXHOTo. THIMOBI O3HAKM BKIIIOYAIOTH €MI30/IH, SIKi MOBTOPIOIOTH
MepeKMBaHHS TPaBMYIOUO1 MO B HAaB SI3JIMBUX CHOTajiax («kaapax»), IymMKax abo
KoIlIMapax, IO 3 SBISIOTHCS Ha CTIHKOMY TJi MOYYTTS 3aIlileHIHHS, €MOIIMHOI
3araJibMOBaHOCTI, BIIUYKEHOCTI BiJl IHIIIKUX JIFOJIeH, 0€3CITOBECHOCTI HA HABKOJIMIITHE 1

YHUKHEHHS J11ii 1 CUTYyallil, 1110 HaraayoTh PO TPABMY.
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CHHOHIMIYHUMH TE€pPMiHAMHU A0 «IOCTTPABMATHYHOIO CUHAPOMY» € TIOHSTTS
«TpaBMaTUYHUA HEBPO3», «IOCTTPABMATUYHUI HEBPO3» 1 «CHUHIPOM THX, SKI
BIDKAINY. «TpaBMaTUYHWA HEBPO3» SK JIarHO3 3aCTOCOBYBAaBCS BOEHHUMH
ncuxiarpaMu A0  KiHIOg  JIpyroi CBITOBOi  BIWHHM, aje TIPpH  IMOJAJBIINX
PO3MIPKOBYBAaHHSIX HAYKOBIIIB OYB BHKITIOUCHHUHN 3 OMIMINHNX Kiaacuikaiii, sk He
BIJIMTOBITHUM €TI0JIOT11. Y HACTYMHI IECATUIIITTS HaMITHAJIACs TCHACHIIIS 10 BUAUICHHS
crienu(p1YHUX CHUHAPOMIB, XapaKTEPHUX JJIs MOCTPAKIAIUX B PI3HUX KaTacTpodax.
Tak BHHMK TEPMiH «IOCTTPABMATHYHUNA HEBPO3» [JI1 BU3HAYCHHS TICHUXOJOTIUYHUX
3aXBOPIOBAHb JUISI TUX, XTO BUKUB MPU KOPAaOETbHUX aBapisiX, IKUH XapakTepU3yBaB
HaB A3JIMBI CIOrajy, sIKl MPUTHIYYBaJIA, EMOLINHO 3HWKYBAIM 1 BUKIIMKAIN HAMAId
tpuBoru [317]. XKeprBam XipociMu OyB MOCTaBJICHHH JIarHO3 «CHHIPOM THX, SKi
BIDKUAJINY», MPUYMHOI SKOTO CTaja acUMUISALIA TpaBMAaTHYHOro JocBiny. IIposiBu
OO CHUHJPOMY BapilOlOTh B IIMPOKOMY J1ama3oHl Bijf 30MOiMo1i10HOI MCUXIYHOL
3aTOPMOXKEHOCTI 3 BUPAKEHUMH OCOOUCTICHUMHM TOPYIICHHSMHU JI0 370pOBO1
MICUXIYHOI aJlaNTallii 3 JOCUTh 30€pEKEHOI0 COI1aTbHOIO0 aKTUBHICTIO.

BaxxnuBy posib y hopMyBaHH1 KOHIIEMIiT MOCTTPAaBMAaTUYHOTO CUHIPOMY 31IPaJio
BHUBYEHHS OCOOMCTICHUX 3MiH B YYaCHUKIB JIOKaIbHUX BiiH. Ha OCHOBI ciocTepekeHsb,
3po0JIeHUX B mepio O0MOBUX il amepukaHchkoi apmii B Kopei, Oyna BuaiiieHa rpymna
MICUXTYHUX PO3JIa/iB, IKa OTpUMAaJa Ha3By «BEJIHMKa CTpecoBa peakuis». L1 nopyiieHHs
BH3HAUYAJIMCA SK CTaH, BUHUKAIOYUN B CUTYaIlIsIX, KOJH 1HIUBII HiITAETHCS BIUIUBY
3HAYHOMY (PI3MYHOMY HaBAaHTAXKEHHIO a00 BUPAKEHOMY €MOIIIHHOMY CTpecCy.

BaxxnmuBicTh HOCTiKEHb B IId 00J1aCTi cTajga O4eBUIHOIO Yy cepenuHi 70-x pp.
XX cT., KOJU aMepUKAHChKE CYCIUILCTBO BIEpINE BIPUTYJ 3IMITOBXHYJOCS 13
npoOjemMaMy, BHUKJIMKAaHUMU J1€3aJallTUBHUMU (opMaMu TOBEJIHKM BeTEpaHiB
B’ernamy. BusiBiieHe B mporieci JOCTiIKEHb 3pOCTaHHS YMCiIa aKTiB HACHUIIBCTBA, 10
3MIMCHIOIOTHCS IIUMU 0CO0aMH, KUIBKOCTI CyilMaiB, iX HeOsaromoiayydss B cdepi
CIMEHWHUX 1 BUPOOHMUHUX BITHOCUH 3MYCHJIM CYCITUIBCTBO BXXUTH HEOOX1THUX 3aXO1B
o0 ix peabuimrariii. B pamkax nep»aBHOi mporpamu Oyja CTBOpEHa crelliajgbHa
cUCTEMa JOCTIAHUIIPKUX IEHTPIB 1 COLIABLHOI JOMOMOTH BeTepaHam B’etHamy. Y

MOAAJIbIII JECATUIITTS BUBUCHHS 111€1 TeMH OyJI0 MPOJIOBKEHO, Oy MpoaHaIi30BaHi

210



TRENDS IN THE DEVELOPMENT OF MEDICINE, BIOLOGY AND PHARMACY

TEOPETUYHI 1 MPUKJIAIHI ACTEKTU PO3BUTKY Y KOJIUIIHIX BIACBKOBUX KOMILIEKCY
HECIPUSATIIMBUX CTaHIB, 1110 MAIOTh CTPECOTEHHY MPUPOTY.

Jlo HalO1IbII YaCTUX PO3JaiB BIIAAIECHOTO MOCTTPABMATUYHOTO CHHAPOMY Yy
KOJIMIITHIX BIHCHKOBUX BITHOCSTHCSI «HAB’S3JIMB1 CIIOTQ/IM, SIKI MIOBTOPIOIOTHCSY, K1
4acTo Ha0yBarOTh (HOPMY SCKPABUX YYTTEBO-00PA3HUX YSIBJICHD Ta CYMPOBOIKYIOTHCS
CTpaxoM, TMPUTHIYEHHSIM 1 COMAaTO-BET€TaTUBHUMHU  pO3JaJaMH, a TaKOX
HApOCTAIOYMMH CTaHAMU B1IUY>KEHHS 1 0aii1y’KOCTi 3 BTPATOIO paHillle BIACTUBHUX iM
1HTEpeCiB, MOYYTTSAM MPOBUHHU, CTPAXITIMBUMHU CHOBHUIIHHSIMHU OOHMOBOTIO 3MICTY 1
xapakteposorivauMu  3miHaMu [314]. Takoxk 3BepTaeThCsl yBara Ha BHPaXKEHY
cnenu@iky TCUXIYHUX TOPYIIeHb, a TAKOXX Ha JUHAMIKY pPO3TOpTaHHS KapTHUHU
MOCTTPaBMaTUYHOTO CUHApPOMY. B 6aratbox BUIagkax XBOpOOIUBI NEPEKUBAHHS HE
3HMKAIOTh 3 YaCOM 1, CTAlOUM BCE OUIbII BUPA3HUMM, MPOSIBISIIOTHCA PANTOBO HA TIi
30BHIIIHBOTO 0Jaronoyqus.

Hogi nani, orpuMani B pe3yiabTaTl 10CTIKEHb, I03BOJIMIIM BHECTH B 3-€ BUJIAHHS
odIIHOTO aMEepPUKAaHCHKOTO Jl1arHOCTHYHOTO craHmapty DSM-3  posnin, e
MICTUTBCS ONTUC JIarHOCTUYHUX KPUTEPIiB M1 BUSHAUCHHS MOPYIIECHb, BUKINKAHUX
TPaBMYIOUMM BIUTMBOM Ha MCUXIKY PI3HUX CTPECOTeHHUX (haKTOPIB, 110 BUXOASTH 3a
pPaMKH 3BUYAITHOTO JIFOJICHKOTO TOCBIAY. JlaHUI KOMIUIEKC CUMOTOMIB OTPUMAB Ha3BY
MOCTTPAaBMAaTUYHOTO  CHUHAPOMY. 3 IOTO MOMEHTY O3HAYeHHH CHHIPOM
PO3TISAAAETHCA B SKOCTI CAaMOCTIMHOI HO30JI0T1i, XO4Ya MOAAIbII JTOCTIIKEHHS 1
BUSIBJISIIOTD LILJTUH PsIi CYNEPEUSIUBUX 1 IUCKYCITHUX MOMEHTIB B IIbOMY MTUTAHHI.

VY cydacHii TCHXOJOTIYHIA HayIl ICHYIOTh JBa OCHOBHUX HAMPSAMH, IO
MOSICHIOIOTh BHYTPIIIHIO CTPYKTYPY BUHUKHEHHS TTOCTTPAaBMATHYHOTO CHHApPOMY. Y
3aXiHIA TICUXOJOTIi OyIb-SKi TpaBMAaTH4YHI PO3JIAJMA YaCTIIE TPAKTYIOThCA SIK
HOpMaJIbHA PEaKIIis JIOAUHU Ha 3BEPXIHTEHCUBHI (HEHOpPMAaJbH1) 30BHIIIHI BIUIUBH.
IcHye mpoTHiexkHa KOHLIETILIA, 3T1AHO 3 AKOI0 MOPYLIEHHS, K1 MatOTh Y CBOIH OCHOBI
TpaBMaTUYHY NMPUPOJTY, PO3IIISLIAIOTHCS 200 K XBOpoOa, sIKY MOTPIOHO JIIKYyBaTH, a00
K TIUOWMHHI aHOMaJIbHI TpaHcopMmalliiHi 3MiHM B TICHXIIl, SKI TMOTPEOYIOTH

BIIMOBITHOT KOPEKIIii.
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B 0CHOB1 OCHOBHUX MOJIENEH, 10 MOSICHIOIOTh MOXOKEHHS MOCTTPAaBMATUYHOTO
CUHAPOMY, JISKUTH IMEBHA ICHUXOJIOT1YHA KOHIIEMINs, sKa BHECNA CBiil BHECOK Yy
dbopMyBaHHS 3arajJbHUX YSBIECHb MPO MPUPOAY MOCTTPaBMATUYHHUX cTaHiB. [lepiia
MoeNb Kitacudikallii oTpruMaa Ha3By peakTUBHOI. [ 0JIOBHUM ii €JIEMEHTOM € JIiHIiHA
3aJIeKHICTh MK CHIIOIO CTPECOpa 1 IHTEHCUBHICTIO OPYIIIEHHS, SIKe BUHUKAE. B sikocTi
TEOPETUYHOTO  OOTPYHTYBaHHS  Ili€l  MOJAENl  MOXHa  BHUKOPUCTOBYBATH
01XeBIOPUCTUYHY KOHIEMIIIO, B paMKaX sKOi 1 Jii€ OUIbIICTh 3aXiqHUX (paxiBiiB. Y
i MOJeN MOCTTPAaBMAaTUYHUN CUHIPOM PO3TJISIAAETHCS SIK 3aCTOCYBaHHS OOMOBHX
pedrekciB, [K1 JOMOMAararoTh JIFOJAWHI BIDKMBAaTH B YMOBaxX €KCTPEMaJIbHOI CUTYaIlli,
aJlc B MEPHOMY JKUTTI iCTOTHO 3aBakae mpoiiecy peamantaiiii [318]. BixmosigHo 10
1i€i Teopii, CTYMiHb 1 CHJA JOCHIPKYBAaHOTO TMOPYILICHHS I1HTEPIPETYEThCA 3a
J0TIOMOTO10 MTOBEAIHKOBOI MOJIEN1 TUIY «CTUMYJI — PEAKIIis», 1110 BKA3y€ HA HAasABHICTb
MIEBHOI KOPEJISIIT MIXK psilaMU JIEIKUX 3MIHHUX.

ABTOpPH 1HILIOT O10JIOTTYHOT MOJIEN] NATOr€HE3y NOCTTPABMATUYHOTO CUHAPOMY B
OUTbIII MIpi 3BEpTAlOTh yBary Ha MOpYIIeHHS (QYHKIIA €HIOKPUHHOI CHUCTEMH,
BUKJTMKaHI M03aMEXHUM CTpecoBUM BIUTMBOM [316]. Ile BuXxoauTh 3 TOTO, IO MMij] Yac
JOCITIKEHb HEHPOSHJOKPUHHUX 3MIH Y OCI0 3 MOCTTpaBMAaTUYHUM CHHAPOMOM
BUSIBUWIM BHUPAKEHI MOPYLIEHHS OOMIHY €HJIOT€HHMX OMIOiNiB (30Kpema, HU3bKUN
piBeHb eHJ0p(DiHY B IJIa3Mi KPOBI), 1110 TO3BOJIMIIO PO3TIISAATH XPOHIYHE BUCHAKECHHS
€HJOTE€HHOI OIMIOiJTHOI CUCTEMHU B AKOCTI OJJHOTO 3 010XIMIYHMX YMHHUKIB PO3BUTKY
MOCTTpaBMaTHYHOTO cuHApoMy. IlcuxonoriuHa TpaBmMa cCHpUs€ BHUBUIbHEHHIO
€H/JIOT€HHUX OIaTiB, 1[0 BUKIMKA€ TMOJETUICHHS BHYTPIIIHBOTO CTaHy JIOJAMHU.
[TocTTpaBMaTHYHUN CHUHAPOM, MOXKIIHUBO, € PE3yJIbTATOM EHAOTCHHOTO CHUHAPOMY
omioinHoi1 abctuHeHIii. € JaHi Mpo MiBUINEHHS PiBHA A0(]aMiHy 1 KaTeXeIaMiHOB B
1a3Mi 0ci0, sIKl CTPaK1al0Th MOCTTPAaBMAaTUYHUM CHHAPOMOM.

BiamoBinHo manoi moxeni Oyja CTBOpEHAa HEMPOICHXOJOTIYHA TIMOTE3a, SKa
y3arajibHio€e Ncuxodiziosoriydi 1 010XiMIUHI JOCHIIKEHHS B il o0jacTi. byab-ski
MOJIPA3HUKHU, AKI TOB’S3aHI 3 EKCTPEMAJIbHOIO CHUTYAIlI€l0, BUKJIMKAIOTh B MO3KY
HaJMIpHY KOHIIEHTpAIlil0 TOPMOHY HOpPEMIHETpiHA, IO BelIe A0 MOPYLICHHS

30a71aHCOBAHOCT1 peakiiil 30y KEHHs 1 ralbMyBaHHA. Y IMX BHIAJKax y OCiO, sKi
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CTPXKJAIOTh TMOCTTPABMATUYHUMM TOPYIIEHHSAMH, CIOCTEPIra€ThCs TapSYKOBUMA
IyJIbC 1 P13KKUi CTPUOOK KPOB’THOTO THUCKY, K1 32 CBOEIO IHTEHCUBHICTIO HEaJIeKBaTHI
cUTYyallii, mo ckjanacsa. B ocHOBI moaiOHKX 300iB B poOOTI €HIOKPUHHUX MEXaHI3MIB
JIeXKUTH (haKT TPUBAJIOTO MepeOyBaHHS B 30H1 00MOBUX J1H, Jie BINCHKOB1 JJOBIUM yac
BIIUyBAlOTh CTpPax, MOYYTTS TPHUBOTH 1 370CTi. lle BUSABIAETHCS HETOCHIBLHUM
HABAaHTAKEHHSAM JJIi CTPECOBOrO amapary MO3KY, B Pe3yJIbTaTi 4Oro MO30K MOXKeE
BTPATHUTHU 3JIaTHICTh PEryJIAIil piBHS TOPMOHIB.

OTxe, OCHOBHUH  BHECOK  JOCIDKEHb, MPOBEICHUX B  paMKax
MOCTTPAaBMATUYHOTO CUHJIPOMY, TIOJISITA€ Y BUSABJICHHI Ta aHAJ131 00’ €KTUBHUX MPUYUH
1 HeWpoOIOJOTIYHUX JETEPMIHAHT, 0 BUKJIMKAIOTh MOCTCTPECOBI MOPYUICHHS, a
TakoXX B poO3poOIll METOJIIB, CIPSIMOBAHMX Ha KOPEKI[II0 MOBEIIHKH BETEpPaHIB 1 iX
cormiaizarito. Y BITUYM3HSHUX 1 3apyODKHUX JOCTIUKEHHSX JOBEACHO, IO CHja
CTpeCy, SIKUW BUHUKAE, JAJIEKO HE MOBHICTIO 3aJICKUTh BiJ] CTYINEHS 1HTEHCUBHOCTI
0a30BO1 MCHUXOTEHII — y JIOJeH, 1Mo MOoOyBaJM B OJHIM 1 TIH K€ eKCTpeMalbHIN
CUTYyaIlil, MOXYTh BUHUKHYTH HE aHAJOTIYHI 3a CHJIOIO 1 SIKICTIO MOCTTpaBMaTHYHI

MTOPYLLICHHS.
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SECTION 8. THERAPY

8.1 Neutrophil-to-lymphocyte ratio as a prognostic marker of adverse events of
heart failure

Introduction. Heart failure (HF) is one of the leading causes of morbidity and
mortality worldwide. It is established that simultaneously with the increase of the
elderly, the prevalence of HF among the population increases, as well as the number
of hospitalizations for HF, which is an important problem for health care [319]. HF is
a pathological condition that is manifested by the inability of the circulatory system to
provide the metabolic needs of the body. The classic symptoms are decreased exercise

tolerance (due to shortness of breath and fatigue) [320] and fluid retention.

Chronic heart failure (CHF) is a progressive clinical syndrome that adversely
affects the patient's [321] quality of life and mainly affects the elderly; the incidence
doubles in men and triples in women with each decade after age 65 [322]. The
European study EPidemiologia da Insuficiencia Cardiaca e Aprendizagem reported
that the prevalence of heart failure in the group 25-49 years is 1.36%, in the 50-59-
year-old group - 2.93%, in the 60-69-year-old group - 7.63% , in the group of 70-79
years - 12.67% and 16.14% in patients older than 80 years [323]. The prevalence of
this phenotype of CHF is subject to large fluctuations and depends on the demographic
situation in general and the intensity of correction of risk factors for cardiovascular
disease (CVD) [324].

The 2016 European Society of Cardiology recommendations, a new
classification of HF was introduced, according to which in addition to HF with reduced
HFrEF (less than 40 %) and preserved left ventricular ejection fraction HFpEF (50 %
or more) separated HF with intermediate left ventricular ejection fraction HFmrEF (40-
49 %). At present, the epidemiology, pathophysiology, treatment and prognosis for the
"gray zone" of HF with an intermediate fraction of left ventricular ejection remain
insufficiently studied [325].
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The distribution of patients with CHF by LVEF is based on the fact that the
disease is based on various etiological factors. Framingham Heart Study proposes to
classify heart rate according to the root cause of the disease: coronary heart disease
(CHD), systemic hypertension, valvular heart disease or other diseases. Patients with
CHF are more likely to suffer from heart valve disease, hypertension and atrial
fibrillation [326]. Compared to patients with HFrEF, patients with HFpEF are usually
elderly women with obesity and comorbidities such as diabetes, chronic lung disease,
cancer, hypothyroidism, anemia, and chronic kidney disease [327]. Most patients with
HF have multimorbidity, and the number of patients with three or more chronic
comorbidities has increased from 68% in 2002 to 87% in 2020 [328].

Aim of the study. To study the parameters of diagnostic significance of the
neutrophil-to-lymphocyte ratio (NLR) is in the prediction of lethal outcome and
systemic inflammatory response syndrome in patients with heart failure.

Currently, the study of the role of systemic inflammation and immune activation
in the development and progression of HF is the focus of researchers. Systemic
inflammation is not inflammation in the full sense of the word; it reflects pro-
inflammatory changes, which are manifested by the accumulation in the blood of
chemokines and cytokines - mediators of inflammation, dissolved forms of their
receptors, adhesion molecules, activation of cellular elements - leukocytes,
lymphocytes, monocytes, platelets [329]. Cytokine-mediated systemic subclinical
inflammation has been shown to be associated with activation of the sympatho-adrenal
and renin-angiotensin systems, endothelial dysfunction, pro- and antioxidant
imbalances, and other pathogenetic links of CHF. Given this, it becomes clearer the
role of the immune inflammatory process in the induction and progression of
myocardial remodeling and, accordingly, in increasing the severity of CHF [330].

When determining markers of systemic inflammation in patients with HF of
ischemic origin, increased levels of proinflammatory cytokines (such as tumor necrosis
factor-o (TNF-a), interleukin-1) (IL-1), interleukin-6 (IL-6) and their soluble
receptors), with the progression of CH. Hyperexpression of proinflammatory cytokines

impairs the course of HF through mechanisms of inhibition of protein biosynthesis,
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intracellular glucose transport, activation metalloproteinases, inhibition myocardial
and peripheral muscle contractility, formation of nitric oxide by endothelium, and
muscle stimulation and apoptosis stimulation [331].

The study of the above markers of inflammation is limited due to their high cost
and necessitates the search for available markers that could be used both to assess the
adverse course of HF and to determine the risk of complications or adverse prognosis.

In clinical practice, a more accessible method is to determine the markers of
inflammation by the content of leukocytes and the study of the leukocyte formula
according to the general blood test.

White blood cell counts are a classic marker of systemic inflammation in CVD,
but data on their association with HF are conflicting.

Many studies show the involvement of neutrophils in the progression of HF, as
they respond to inflammation by promoting overexpression of pro-inflammatory
cytokines, namely a-TNF, IL-6, which have a destructive effect on the myocardium,
leading to decreased pumping function of the heart and complications [332]. As
regulators of both innate and adaptive immune responses, neutrophils can influence
chronic immune response and affect the function of dendritic cells as well as
lymphocytes. It is believed that lymphopenia is more common in stressful conditions
such as HF, due to activation of the hypothalamic-pituitary-adrenal system. Activation
of this link leads to the secretion of cortisol, and increased levels of cortisol lead to a
decrease in the relative concentration of lymphocytes. Lymphopenia, found in patients
with acute or chronic heart failure, regardless of etiology correlates with the severity
of the disease and is a negative prognostic marker associated with increased mortality
[333].

A number of researchers have proposed the definition of NLR as an additional
marker of systemic inflammation, which appeared as a prognostic indicator of poor
prognosis in CVD [334]. This indicator can be determined by dividing the number of
neutrophils by the number of lymphocytes. NLR provides information on two

pathophysiological pathways: neutrophils (associated with a rapid immune response
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and elevated levels of free radicals responsible for tissue damage) and lymphocytes
(associated with a chronic adaptive immune response) [333].

Increased NLR levels indicate endothelial damage and dysfunction as a result of
increased neutrophil secretory activity, which can lead to an unfavorable prognosis in
CVD [335]. According to the literature, in modern cardiology, studies have shown that
NLR is an independent predictor of outcome in patients with stable coronary heart
disease and a predictor of short - and long-term mortality in patients with acute
coronary syndromes ((ST-segment elevation myocardial infarction) (STEMI)) and
heart transplantation [333]. In addition, NLR can also be used to risk stratification in
patients with both CHF and acute HF decompensation. According to American
colleagues, a higher rate of NLR is associated with increased mortality within 30 days
in acute decompensation of HF [336]. Therefore, the studied indicator is higher, the
worse the prognosis.

In a study on HF patients performed by Yan et al. it was shown that high NLR is
associated with a higher rate of major cardiovascular events in elderly patients with HF
[333]. A multicenter study conducted by Delcea et al. [333] confirmed that SNL
correlates with disease severity and is a prognostic marker associated with an increased
risk of mortality.

Thus, understanding the pathophysiology of HF and the role of inflammatory
markers can optimize the clinical management of patients with HF and reduce adverse
clinical consequences. More and more works confirm the idea of SNL monitoring as
an auxiliary marker of severity and, most importantly, poor prognosis in patients with
HF.
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