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Fructose: role in the formation
of intestinal symptoms

Abstract. Fructose is a simple sugar that is present in fruit and honey, but is also a major component in the two
most commonly used sweeteners, sucrose (table sugar), and high fructose corn syrup (HFCS). Intake of fructose
has increased markedly over the last several hundred years, and currently the intake of added sugars approaches
15 percent of overall energy intake in the average western diet. The prevalence of fructose malabsorption is
relatively high in healthy adults (~ 34 %) and is even greater in patients with functional gastrointestinal disorders.
Symptoms following fructose ingestion, or fructose intolerance, are common in patients with irritable bowel
syndrome (IBS). Due to the paucity of targeted therapy for IBS, many patients turn to dietary modifications
for symptom management. In recent years the low-FODMAPs diet for treatment of IBS has gained increasing
popularity. The acronym FODMAP stands for “fermentable oligosaccharides, disaccharides, monosaccharides,
and polyol’ and includes foods with fructose in excess of glucose, oligosaccharides including fructans, galacto-
oligosaccharide and sugar polyols such as sorbitol and mannitol and lactose. The composition of FODMAPs diets
and their mechanisms of action in IBS have been intensively studied in the past decade, but since this link is not
specific to fructose. Dietary FODMAP might exacerbate intestinal symptoms by increasing small intestinal water
volume, colonic gas production, and intestinal motility. Dietary FODMAPSs restriction is associated with reduced

fermentation and significant symptom improvement in some IBS patients.
Keywords: fructose; malabsorption; FODMAP; irritable bowel syndrome

Introduction

In recent years, the focus of consumers and nutrition-
ists has been on the consumption of sugars, primarily
added sugars, including fructose. Many concerns about
the detrimental effects of sugars are associated with their
current excessive consumption. At the present time sugars
provide about 15 % of overall energy intake in the ave-
rage western diet, with higher intakes among children
and young adults (adolescents and adults under the age
of twenty) and thus significantly exceed the maximum re-
commended amounts [1, 2]. Over the past three decades
the number of sugar sources has also changed. Fructose,
as a paradigmatic example of this type of carbohydrate,
deserves special attention.

In the field of gastroenterology and hepatology, the at-
tention to fructose is focused on its role in the development
of clinical manifestations of irritable bowel syndrome (IBS)
and fat accumulation in the liver with the development of

non-alcoholic fatty liver disease (in 2020 an international
expert group suggested changing the name of the disease
“non-alcoholic fatty liver disease” for a more accurate re-
flection of its pathogenesis — “metabolic dysfunction-asso-
ciated fatty liver disease” [3].

General characteristics of fructose

Fructose (levulose, fruit sugar) is an isomer of glucose, a
monosaccharide, it is classified as a simple sugar. It is one of
the most widespread sugars in nature, it can be found both as
a monosaccharide and as a part of the disaccharide sucrose
(which along with D-fructose includes D-glucose moiety on
a 50/50 ratio) and as fructans. Fructans are polymers of fruc-
tose (fructose polysaccharides and fructo-oligosaccharides)
[4]. Each fructan molecule consists of many B-D-fructose
molecules and one a-D-glucose molecule (non-reducing
polysaccharides). Fructo-oligosaccharides are short-chain
fructans. An example of fructans is inulin.
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Table 1 — Fructose content
in different food products* [2]

Food products (Zlﬂ%%sg ’ F;}If(;gsge,
Honey 35.2 40.2
Dates 34.0 31.0
Raisins 31.2 31.6
Sweet cherry 13 12
Pomegranate 7.9 8.5
Grapes 7.3 8.2
Mango 5.5 8.2
Banana 7.4 7.2
Pear 2.8 7.2
Apples 3.4 6.9
Cola 6.0 6.0
Figs 7.2 5.9
Plums 3.9 5.2
Kiwi fruit 5.1 5.2
Pineapple 4.7 5.1
Orange 4.3 4.4
Honey melon 3.9 4.2
Peach 41 4.0
Corn 3.1 2.9
Carrot 2.5 2.4
Red currant 3.5 3.8
Pea 3.1 3.1
Raspberry 2.5 3.1
Papaya 2.9 3.0
Paprika 2.7 3.0
Kohlrabi 1.9 1.8
Artichoke 0.8 1.7
Tomatoes 1.2 1.5
Sunflower seeds 14 1.4
Peanuts 1.3 1.3
Broccoli 0.7 1.1
Lemon 1.2 1.1
Lentil 0.7 1.0
Cauliflower 1.0 0.9
Chiccory 15 0.9
Cucumber 0.8 0.9
Pumpkin 1.1 0.8
Cranberry 3.3 0.7
Lettuce 0.5 0.6
Oat 0.4 0.4
Potato 0.5 0.4
Rice 0.1 0.1
Pasta 0.1 0.1

Note. * — The total fructose and glucose content is
spesified, which always includes free fructose and half
the sucrose value; the values in this table are calcu-
lated from the average values.

Fructose is the sweetest of natural sugars: crystalline
fructose is 1.8 times sweeter than crystalline sucrose. Ne-
vertheless, fructose has a lower GI (15 or 39 according to
different data) compared to sucrose and glucose (65 and
100, respectively) [1].

Fructose is widely used in the food industry as a swee-
tener. Due to its increased sweetness, it is possible to add
less sugar to products, due to which fructose is often used
in low-calorie food. Fructose sweetness in solutions de-
pends on temperature, pH and concentration: it increases
when the solution is cooled and when it is acidified. Fruc-
tose can enhance fruit flavors. It is used in alcohol-free
beverages (carbonated, sports, low-calorie, etc.), frozen
desserts, bakery food, canned fruit, chocolate, candies
and dairy products, jams, marshmallows, candies, cakes;
due to good solubility in ethanol it is used in sweet li-
queurs [5].

Sources of fructose

Fructose is obtained almost exclusively from the diet
(it has recently been demonstrated that fructose is also
produced endogenously from glucose and sorbitol) [5].
It is naturally found in a variety of food products, such as
honey and fruit. In honey fructose is present in the form of
a monosaccharide, in table sugar (sucrose) it is connected
with glucose, in fruit, berries and vegetables it is found both
as a monosaccharide and disaccharide and polysaccharides
of fructans. Fructose is most abundant in honey, dates, rai-
sins and prunes [2, 6] (Table 1).

Fructans are found in such food products as agave, ar-
tichoke, asparagus, leeks, garlic, onions (including shal-
lots), in grain varieties, as well as in asteraceae (inulin and
inulin-type fructans); inulin is obtained from chicory roots
(15—20 % of total weight) and artichoke tubers [1, 2, 7].

Natural food is mostly characterized by small amounts
of fructose and due to its slow absorption upon fruit or ve-
getables consumption, its increase in serum after a meal is
small.

Honey is defined in the legislation of the European
Communities as “the natural sweet substance produced by
Apis mellifera bees from the nectar of plants or from secre-
tions of living parts of plants or excretions of plant-sucking
insects on the living parts of plants, which the bees collect,
transform by combining with specific substances of their
own, deposit, dehydrate, store and leave in honeycombs to
ripen and mature” [8]. Honey contains a large number of
substances, including sugars, mainly fructose and glucose,
water and a wide range of other components such as or-
ganic acids, proteins, amino acids, minerals, polyphenols,
vitamins, aromatic compounds and about 500 enzymes [9].
Fructose and glucose in honey are derived from the chemi-
cal conversion of disaccharides in floral nectar by bee-se-
creted enzymes, where fructose is the highest proportion
of sugars (up to 45 %) in almost every honey type. Sugars
in honey provide an energy value of 300 kcal/100 g honey,
which is equivalent to 15 % of recommended daily intake of
energy. The chemical composition of honey varies depen-
ding on floral origin, environment and geographical con-
ditions. Sugars dominate honey composition and they are
accountable for sensory and physicochemical properties.
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Non-sugar components, although they are present in small
quantities, are the major contributors to the health benefits
of honey [10].

Worldwide, sucrose is the main source of fructose and it
constitutes 90 % of the sweeteners used. In addition, with
the advent of isomerization, separation and crystallization
technologies, it became possible to produce crystalline fruc-
tose and high fructose corn syrup (HFCS) [1, 5, 11]. HFCS
is a mixture of fructose and glucose in different concentra-
tions: it can contain up to 90 % fructose, but the dominant
concentrations are 42 % or 55 % in commercial products.
Fructose as a component of sucrose and HFCS as sweete-
ners play an important role in the food industry.

In the past, fructose intake was between 16 and 20 g/day
and was provided by fresh fruit. Modern societies, especially
those with a high prevalence of obesity, are characterized by
high fructose intake, most of which comes from added sugars
[12]. At the present time populations in industrialized coun-
tries consume fructose — according to different data — in
amounts up to 60—150 g/day — mainly from sucrose (about
7—20 % of total energy intake) [13—15]. In some countries
(the USA and Japan) HFCS is its important source [16—18].
Common food products providing fructose intake in Europe
are alcohol-free fructose-containing and sugar-containing
beverages, fruit juices, fruit, cakes and dairy products. Chil-
dren and adolescents, as a rule, tend to consume the highest
amount of fructose per kilogram of body weight [19].

Absorption of fructose

Fructose enters the gastrointestinal tract as pure fructose
or sucrose. Absorption of fructose does not require diges-
tive enzymes; the disaccharide sucrose must first be split by
small intestinal o-glucosidase into to a glucose molecule
and a fructose molecule.

Fructose is absorbed into enterocytes via glucose trans-
porter 5 (GLUT 5) and enters the portal blood via the glu-
cose transporter (GLUT 2), then, like glucose, is transpor-
ted to hepatocytes (GLUT2) [20].

Absorption of fructose in the intestine is incomplete.
The fructose absorption capacity at a single intake is limited
to an amount in the range of about 5 to 50 g before diarrhea
and flatulence occur in some people. When fructose is con-
sumed with glucose, its absorption rate increases [19, 21].
Several factors affect fructose absorption capacity (age and
health), but out of the nutritional factors presence of glucose
is the most important. It is known that fructose does not ap-
pear in any fruit or vegetable without glucose: evolutionarily,
this may explain why humans do not have the ability to ab-
sorb large amounts of pure fructose [22].

Malabsorption of fructose

Fructose absorption in the intestine can be limited by
the capacity of the intestinal transporter system. Fructose
malabsorption is a digestive disorder in which fructose
absorption is impaired due to a deficiency of the fructose
transporter in the enterocytes of the small intestine. This
leads to an increased fructose concentration in the small
intestine with an increased osmotic load. Upon further en-
try into the large intestine, unabsorbed fructose is rapidly
fermented by intestinal bacteria and form short-chain fatty
acids (acetate, propionate and butyrate) and gases (hydro-
gen, methane and carbon dioxide). The presence of unab-
sorbed fructose in the small intestine and bacterial fermen-
tation products in the large intestine can lead to changes in
motility of gastrointestinal tract and intestinal microbiota.
Clinically, fructose malabsorption can cause gastrointes-
tinal symptoms such as abdominal pain, flatulence and
diarrhea, the significance of these effects depends on the
response of intestine to them [19].

The prevalence and severity of fructose malabsorption
are directly proportional to fructose levels in the diet and
inversely proportional to age [22, 23]. The incidence of
fructose malabsorption is relatively high in healthy adults
(~ 34 %) and even higher in patients with functional gastro-
intestinal tract disorders [24, 25].

When fructose is consumed as a single oral dose, the
maximum absorption capacity has been shown to vary with
great individual variability, from 5 to 50 g [19]. It has been
found that 80 % of healthy adults have incomplete absorp-
tion of fructose at intake of 50 g that is why many people
suffer from flatulence and diarrhea. Refusal of fructose con-
sumption and/or fructans allows relief of symptoms in many
patients with functional intestine disorders [26].

The diagnosis of fructose malabsorption is similar to that
of lactose intolerance using the hydrogen breath test, which
is used as a diagnostic test. Nevertheless, some researchers
believe that this test is not appropriate for diagnosis because
a negative result does not exclude the possibility of improve-
ment when fructose intake is restricted [19].

The simultaneous consumption of fructose together with
glucose can improve the digestibility of fructose and prevent
the manifestation of malabsorption symptoms. Thus, the
peculiarities of the composition of sugars result in different
tolerances of fruit. For example, some people may tolera-
te bananas or grapefruit well because they contain similar
amounts of fructose and glucose, while at the same time do
not tolerate apples, which have more fructose than glucose.
Based on the properties of carbohydrates the FODMAP diet
is composed.

Table 2 — Food products “high-FOODMAP” [30]

Food products type

Food products

Grain varieties Wheat, barley, rye

Bean family Lentils, beans, chickpeas, soybeans, peas
Vegetables Artichokes, asparagus, cauliflower, garlic, leeks, mushrooms, onions, shallots
Fruit Apples, apricots, Asian pears, blackberries, cherries, figs, mangoes, nectarines, peaches,

pears, persimmons, plums, prunes, watermelon, white peaches, grapes

Dairy products

Milk, ice-cream, soft-ripened cheese, yoghurt
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FODMAP is an acronym that defines components of
food products and stands for “Fermentable Oligosaccha-
rides, Disaccharides, and Monosaccharides and Polyols™.
The FODMAPs diet hypothesis was published in 2005 in
one of the world’s leading journals, Alimentary Pharmaco-
logy Therapy (P.R. Gibson and S.J. Shepherd; Monash
University, Australia) [27].

FODMAP products contain nutrients, the molecules
of which are composed of 1—10 carbohydrates, are os-
motically active, are poorly absorbed, remain in the in-
testinal lumen, and become substrates for bacterial fer-
mentation and production of short-chain fatty acids and
gases [28—30]. Such nutrients include fructose (mono-
saccharide), sucrose and lactose (disaccharides), oligo-
saccharides, fructans, polyols (mannitol, xylitol, sorbitol,
isomalt, etc.). Food products high in FODMAPs have
been recognized as trigger agents for intestinal symptoms
such as pain and abdominal distention. Fructose is con-
sidered to be a FODMAP only when it is in excess com-
pared to glucose, because under these conditions, fruc-
tose excess could potentially be the target of fermentation
by intestinal bacteria.

After the initial publication of the “FODMAP hypothe-
sis”, intensive research on food components began and con-
siderable effort was made to determine the FODMAP con-
tent of products, to develop cut-off levels for defining what
“low-FOODMAP” is. According to the available data, food
products are classified into “low-FOODMAP” and “high-
FOODMAP”. Table 2 shows the “high-FOODMAP” food
products [30].

Clinical research in this area are focused on the use
of low-FOODMAP diet in a variety of clinical situations:
functional digestive disorders, primarily irritable bowel syn-
drome (IBS), inflammatory bowel disease, celiac disease
and non-celiac gluten hypersensitivity and others, and the
identification of potential side effects [31, 32].

Specialists suggest that physicians use an individualized,
personalized, “bottom-up” tactic for patients from a low-
FODMAP diet to normal consumption [32, 33]. In prac-
tice, following a low-FODMAP diet involves three stages
[32]:

— I phase (first 2—6 weeks) — strict low FODMAP diet;

— II phase (next 6—8 weeks) — reintroduction;

— 1III phase (during longer periods of time) — the in-
dividualized diet, which implies the consumption of well-
tolerated food.

Current trend is the use of health- and nutrition-rela-
ted apps for smartphones. According to data of L.M. Ya-
mashita et al.; FODMAP project (2021) the Monash
University Low FODMAPs diet app is one of the most
recommended by nutritionists or self-initiated by patients
|34]. However, experts point out: even if software appli-
cations are simple and user-friendly, they should be con-
sidered only as a useful tool for following a nutritionist’s
recommendations, but not as a substitute for a doctor’s
consultation.

Although some of the mechanisms of symptom genera-
tion by FODMAP components are understandable, further
research is required to understand which patients will re-
spond to specific FODMAP subgroup limitations.

Extensive research on the human microbiome has
been performed over the past two decades, providing new
data on the intestinal microbiota. For the FODMAP diet
researchers have focused on features of the intestinal mi-
crobiota that influence response to the diet and its predict-
ability. So, a microbiota with fructolytic activity has been
proposed as a biomarker of a good response to FODMAP
restriction [35].

The authors of the publications note many gaps with re-
gard to the implementation of the FODMAP diet in clinical
practice [32, 34, 36]:

— shortage of information on the composition of food
products;

— lack of detailed lists of food products low in
FODMAP; for example, people with intestinal symptoms
are advised to limit intake of fructans to 0.5 g per meal,
and products containing inulin and fructooligosaccharides
should be avoided, but information on fructans is difficult to
find in food products composition databases;

— shortage of FODMAP-free food products, making it
difficult to follow a low-FODMAP diet;

— food products labeling defects;

— difficulties in establishing the exact consumption of
FODMAP.

Worries about the health effects of long-term use of the
FODMAP diet concern:

— restrictions of a number of products and reductions
of dietary diversity;

— impact on quality of life and overall human health.

These worries primarily concern children, who have
been little researched with regard to FODMAP diet and its
components [34].

Irritable bowel syndrome

As defined by the Rome Consensus IV (2016), IBS is
a functional bowel disorder in which recurrent abdominal
pain is associated with defecation or stool changes [26, 37].

A considerable part of adults and children with func-
tional gastrointestinal disorders associate them with food.
Fructose malabsorption is symptomatically similar to IBS
and when diagnosed in adult patients, the Rome Consensus
prescribes exclusion of fructose tolerance disorder.

Due to the limited possibilities in pharmacotherapy of
IBS, attention has turned to dietary modifications to correct
symptoms. In recent years, attention has been focused on
fructose restriction, gluten restriction, and the FODMAP
diet. The Rome Consensus IV (2016) warns that excessive
consumption of fructose, artificial sweeteners like sorbitol,
xylitol, consumption of milk may cause diarrhea, bloating,
pain or flatulence with a note on the sharp increase in the
consumption of fructose (food supplements, especially in
beverages) over the last 30 years. Thus, C. Melchior et al.
(2020) noted fructose malabsorption (hydrogen and/or
methane tests) in 22 % of patients after an intake of 25 g of
fructose [38].

Since 2005, numerous studies have been published re-
garding the effectiveness of a low-FODMAP diet com-
pared with a conventional diet in correcting IBS symptoms
in adults. In pediatric patients, the association of fructose
malabsorption with unexplained abdominal pain (pain of
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a constant nature that was considered to be caused by a
functional bowel disorder) was determined and the role of
fructose dose and symptom severity was evaluated. Patients
randomly received 1, 15, or 45 g of fructose followed by a
hydrogen breath test. The authors concluded that fructose
malabsorption may be a significant problem in children,
and control over fructose intake may be effective in reducing
gastrointestinal symptoms [39]. Another study in children
with functional gastrointestinal disorders found fructose in-
tolerance in 35—55 %, and fructose intake reduction yielded
significant improvement in 77—82 % [40]. Experts note that
a low-fructose diet is integrated into the treatment of IBS,
but the mechanisms of its effects are poorly understood and
may not be related to fructose malabsorption, and osmotic
loading, bacterial fermentation, microbiota disruption, and
hypersensitivity are discussed as possible [38, 41].

In practice, it is not always easy for patients, especially
children, to identify intolerances to certain food products.
So, a cross-sectional study examined the relation between
self-defined food intolerance and severity of IBS symptoms
(154 children meeting the Rome Consensus III criteria for
pediatric IBS and 32 healthy controls aged 7—18 years) [42].
The authors concluded that children with IBS compared
with healthy controls identified at least one food product
and avoided more food products, but that these self-repor-
ted intolerances were poorly associated with the frequency
and severity of abdominal pain, somatization, anxiety, and
decreased quality of life.

Again referring to the Rome Consensus IV (2016), it is
worth emphasizing that its authors state: special diets with
gluten restriction, “low-FODMAP” in patients who have
not previously used dietary manipulation, compared with
the traditional diet, led to improvement. On the other hand,
the effectiveness of specific recommendations (including
the gluten-free diet, “low-FODMAP”) and standard dietary
recommendations are similar. A diet limiting FODMAPs
may be an effective dietary intervention for reducing 1BS
symptoms in adults. In children, there are promising data,
although there is only one randomized, double-blind study
that demonstrated the efficacy of a “low-FOODMAP” diet
in children with IBS for all types of IBS.

At the same time, researchers express concern that a
low-FOODMAP diet, particularly a fructose-restricted
diet, with encouraging evidence of therapeutic effective-
ness in control over abdominal symptoms in most adults and
children diagnosed with IBS, contains severe restriction of
large amounts of food products, which may reduce calcium
and dietary fiber intake, particularly for children. Additional
efforts are required to better clarify the role of the FODMAP
diet and restricted fructose in IBS, to suggest the most ef-
fective way of dietary restriction based on patient tolerance
and/or to identify potential biomarkers for selecting patients
for the use of low-FODMAPs diet, provided adequate nutri-
tion is maintained and dietary compliance style is facilitated
by FODMAP labeling [15, 30].

Conclusions

A number of data have been obtained on the effects of
fructose, especially in high doses, relevant to the develop-
ment of gastrointestinal symptoms, which, at known high

levels of its consumption, requires educational measures to
regulate/reduce the consumption of added sugars among
the population, especially children and adolescents. Fur-
ther study of the problem will provide a better understan-
ding of how overconsumption of fructose can cause diseases
and how it can be reduced, identification of fructose doses
that affect health, as well as populations that are particularly
responsive to or protected from the adverse health effects as-
sociated with high fructose intake.

References

1. Jensen T., Abdelmalek M.F., Sullivan S., et al. Fructose and
sugar: A major mediator of nonalcoholic fatty liver disease. J. Hepatol.
2018. 68. 1063-1075. doi: 10.1016/j.jhep.2018.01.019.

2. Roeb E., Weiskirchen R. Fructose and non-alkoholic ste-
atohepatitis. Frontiers in Pharmacology. 2021. 08 February. doi.
org/10.3389/fphar.2021.634344.

3. Eslam M., Newsome P.N., Anstee Q. M., et al. A new definition
Jfor metabolic dysfunction-associated fatty liver disease: An interna-
tional expert consensus statement. J. Hepatol. 2020. 73. 202-209. doi:
10.1016/].jhep.2020.03.039.

4. Miranda J., Vazquez-Polo M., Peérez-Junkera G. et al.
FODMAP intake in spanish population: Open approach for risk as-
sessment. Int. J. Environ. Res. Public Health. 2020. 17. 5882. doi:
10.3390/ijerph 17165882.

5. Dornas W.C., de Lima W.G., Pedrosa M.L., Silva M.E.
Health implications of high-fructose intake and current research. Adv.
Nutr. 2015. 6. 729-737. doi: 10.3945/an. 114.008144.

6. Kolderup A., Svihus B. Fructose metabolism and relation to
atherosclerosis, type 2 diabetes, and obesity. J. Nutr. Met. 2015. 12 p.
doi: 10.1155/2015/823081.

7. Perederiy V.G., Sizenko A.K., Tkach S.M. Modern approa-
ches to the diagnosis and correction of fructose malabsorption. Modern
Gastroenterology. 2010. 3 (53). 113-120.

8. Council Directive 2001/110/EC of 20 December 2001 relating
to honey. Off. J. Eur. Commun. 2002. 10. 47-52.

9. Bogdanov S., Jurendic T., Sieber R., Gallmann P. Honey for
nutrition and health: A review. J. Am. Coll. Nutr. 2013. 27. 677-689.
doi: 10.1080/07315724.2008.10719745.

10. Nguyen H.T.L., Panyoyai N., Kasapis S., Pang E., Man-
tri N. Honey and its role in relieving multiple facets of atherosclerosis.
Nutrients. 2019. 11. 167. doi.org/10.3390/nu11010167.

11. Hengist A., Koumanov F., Gonzalez J.T. Fructose and meta-
bolic health: governed by hepatic glycogen status? J. Physiol. 2019.
597. 3573-3585.

12. Hills S.P., Mitchell P., Wells C., Russell M. Honey supple-
mentation and exercise: A systematic review. Nutrients. 2019. 1. 1586.
doi.org/10.3390/nul11071586.

13. Caravaggio F., Borlido C., Hahn M., et al. Reduced insulin
sensitivity is related to less endogenous dopamine at D2/3 receptors in
the ventral striatum of healthy non abuse humans. Int. J. Neuropsy-
chopharmacol. 2015. 18. 1-10. doi: 10.1093/ijnp/pyv014.

14. Federico A., Rosato V., Masarone M., et al. The role of fruc-
tose in non-alcoholic steatohepatitis: Old relationship and new insight.
Nutrients. 2021. 13. 1314. doi.org/10.3390/nu13041314.

15. Pensabene L., Salvatore S., Turco R., et al. Low FODMAPs
diet for functional abdominal pain disorders in children: critical re-
view of current knowledge. J. Pediatr. (Rio J). 2019. 95. 642-656. doi:
10.1016/] jped.2019.03.004.

Tom 56, N2 1, 2022

www.gastro.org.ua, http://gastro.zaslavsky.com.ua 11



Oragam 1a Aekuii / Reviews and Lectures

16. Dusilova T., Jan Kovar* J., Drobny M., et al. Different acute
effects of fructose and glucose administration on hepatic fat content.
Am. J. Clin. Nutr. 2019. 109. 1519-1526. doi: 10.1093/ajcn/nqy386.

17. Gonzalez J.T. Fructose and metabolic health: governed
by hepatic glycogen status? J. Physiol. 2019. 597. 3573-3585. doi:
10.1113/JP277767.

18. Perrar I., Buyken A.E., Penczynski K.J., et al. Relevance of
fructose intake in adolescence for fatty liver indices in young adult-
hood. Eur. J. Nutr. 2021. 60. 3029-3041. doi: 10.1007/500394-020-
02463-2.

19. Ferraris R.P., Choe J.-Y., Patel C.R. Intestinal absorption
of fructose. Annu Rev. Nutr. 2018. 38. 41-67. doi: 10.1146/annurev-
nutr-082117-051707.

20. Douard V., Ferraris R. Regulation of the fructose transporter
GLUTYS in health and disease. Am. J. Physiol. Endocrinol. Metab.
200. 295. 227-237. doi: 10.1152/ajpendo.90245.2008.

21. Fuchs C.J., Gonzalez J.T., van Loon L.J.C. Fructose co-
ingestion to increase carbohydrate availability in athletes. J. Physiol.
2019. 597. 3549-3560. doi: 10.1113/JP277116.

22. Gomara R.E., Halata M.S., Newman L.J., et al. Fruc-
tose intolerance in children presenting with abdominal pain. J.
Pediatr. Gastroenterol. Nutr. 2008. 47. 303-308. doi: 10.1097/
MPG.0b013e318166che4.

23. Jones H.F., Burt E., Dowling K., Davidson G., Brooks D.A.,
Butler R.N. Effect of age on fructose malabsorption in children pre-
senting with gastrointestinal symptoms. J. Pediatr. Gastroenterol. Nutr.
2011. 52. 581-584.

24. Barrett J.S., Irving P.M., Shepherd S.J., Muir J.G., Gib-
son P.R. Comparison of the prevalence of fructose and lactose mal-
absorption across chronic intestinal disorders. Aliment. Pharmacol.
Ther. 2008. 30. 165-714. doi: 10.1111/j.1365-2036.2009.04018.x.

25. Wilder-Smith C.H., Materna A., Wermelinger C., Schuler J.
Fructose and lactose intolerance and malabsorption testing: the re-
lationship with symptoms in functional gastrointestinal disorders.
Aliment. Pharmacol. Ther. 2013. 37. 1074-1083. doi: 10.1111/
apt. 12306.

26. Lacy B.E., Mearin F., Chang L., et al. Bowel disorders.
Gastroenterology. 2016. 150. 1393-1407. doi.org/10.1053/j.gas-
1r0.2016.02.031.

27. Gibson P.R., Shepherd S.J. Personal view: food for thought-
western lifestyle and susceptibility to Crohn’s disease. The FODMAP
hypothesis. Aliment. Pharmacol. Ther. 2005. 21. 1399-1409. doi:
10.1111/j.1365-2036.2005.02506.x.

28. Miranda J., Vazquez-Polo M., Perez-Junkera G., et al.
FODMAP intake in spanish population: Open approach for risk as-
sessment. Int. J. Environ. Res. Public Health. 2020. 17. 5882. doi:
10.3390/ijerph 1716588 2.

29. Mitchell H., Porter J., Gibson P.R., Barrett J., Garg M. Re-
view article: implementation of a diet low in FODMAPs for patients
with irritable bowel syndrome — directions for future research. Ali-
ment. Pharmacol. Ther. 2019. 49. 124-139. doi: 10.1111/apt. 15079.

30. Catassi G., Lionetti E., Gatti S., Catassi C. The Low
FODMAP diet: many question marks for a catchy acronym. Nutrients.
2017. 9. 292. doi: 10.3390/nu9030292.

Information about author

31. Turco R., Salvatore S., Miele E., Romano C., Marseg-
lia G.L., Staiano A. Does a low FODMAPs diet reduce symptoms of
functional abdominal pain disorders? A systematic review in adult
and paediatric population, on behalf of Italian Society of Pediat-
rics. Italian J. Pediatr. 2018. 44. 53. doi: 10.1186/s13052-015-
0495-8.

32. Fodor 1., Man S.C., Dumitrascu D.L. Low fermentable oli-
gosaccharides, disaccharides, monosaccharides, and polyols diet in
children. World J. Clin. Cases. 2019. 7. 2666-2674. doi: 10.12998/
wjce.v7.i18.2666.

33. Wang X.J., Camilleri M., Vanner S., Tuck C. Biological
mechanisms for symptom causation by individual FODMAP sub-
groups — the case for a more personalised approach to dietary restric-
tion. Aliment. Pharmacol. Ther. 2019. 50. 517-529.

34. Yamashita L.M., Corona L.P., da Silva E.D., etal. FODMAP
project: Development, validation and reproducibility of a short food
frequency questionnaire to estimate consumption of fermentable
carbohydrates. Clin. Nutr. 2021. 40. 3409-3420. doi: 10.1016/j.
clnu.2020.11.021.

35. Albiac M.A., Di Cagno R., Filannino P., Cantatore V.,
Gobbetti M. How fructophilic lactic acid bacteria may reduce the
FODMAPs content in wheat-derived baked goods: a proof of concept.
Microb. Cell Fact. 2020. 19. 152.

36. DiNicolantonio J.J., Berger A. Added sugars drive nutrient
and energy deficit in obesity: a new paradigm. Open Heart. 2016. 3.
e000469. doi: 10.1136/openhrt-2016-000469.

37. Hyams J.S., Di Lorenzo C., Saps M., Shulman R.J., Staia-
no A., van Tilburg M. Functional gastrointestinal disorders: child/
adolescent. Gastroenterology. 2016. 150. 1456-1468. doi: 10.1053/].
gastro.2016.02.015.

38. Melchior C., Douard V., Coéffier M., Gourcerol G. Fructose
and irritable bowel syndrome. Nutr. Res. Rev. 2020. 33. 235-243. doi:
10.1017/50954422420000025.

39. Gomara R.E., Halata M.S., Newman L.J., et al. Fruc-
tose intolerance in children presenting with abdominal pain. J.
Pediatr. Gastroenterol. Nutr. 2008. 47. 303-308. doi: 10.1097/
MPG.0b013e318166cbe4.

40. Hutson J.M., Hynes M.C., Kearsey 1., et al. ‘Rapid transit’
constipation in children: a possible genesis for irritable bowel syn-
drome. Pediatr. Surg. Int. 2020. 36. 11-10. doi: 10.1007/500383-
019-04587-x.

41. Wilder-Smith C., Lee S.H., Olesen S.S., et al. Fructose into-
lerance is not associated with malabsorption in patients with functional
gastrointestinal disorders. Neurogastroenterol. Motil. 2021. 33 (12).
el4150. doi: 10.1111/nmo. 14150.

42. Chumpitazi B.P., Weidler EM., Lu D.Y., Tsai C.V.T.,
Shulmanet R.J. Self-perceived food intolerances are common and
associated with clinical severity in childhood irritable bowel syn-
drome. J. Acad. Nutr. Diet. 2016. 116. 1458-1464. doi: 10.1016/].
Jjand.2016.04.017.

Received 13.01.2022
Revised 26.01.2022
Accepted 28.01.2022 W

Natalia Silivontchik, MD, PhD, Professor at the Department of general practice, Belarusian Medical Academy of Postgraduate Education, Minsk, Belarus; fax: (0372) 55-37-54; e-mail: silivonschik_nn@mail.ru;

https://orcid.org/0000-0002-8070-7385

Conflicts of interests. Authors declare the ahsence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

12 [acTpOeHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 56, N2 1, 2022



Oragam 1a Aekuii / Reviews and Lectures

CuAIBOHYMK H.H.

BiAnOPYCbKQ MEAMYHA QKQAEMIST FTICASIAMIAOMHOI OCBITH, M. MiHCbK, birnOpyCh

PpyKTO3a: POAb Y GOPMYBAHHI
KULLKOBUX CUMIMTOMIB

Pe3iome. ®pykroza — 11e mpocTHii IyKop, MPUCYTHI y ppyKTax
Ta Mey, TAKOXX BOHa € OCHOBHUM KOMITOHEHTOM JIBOX HaMOiTbII
YacTO BUKOPHMCTOBYBAaHMX ITiICOJIOMXKYBauiB — caxapo3u (CTo-
JIOBOTO 1IYKPY) Ta KYKYPYI3STHOTO CUPOITy 3 BUCOKHUM YMIiCTOM
dpykrosu. CrioxXuBaHHS (DPYKTO3M MTOMITHO 3pOCTIO 32 OCTaHHi
KiJTbKa COTEHb POKiB, i B JAaHWI1 Yac CHOXWBAHHS TONATKOBOTO
LIYKPY HaOIMKa€eThCsl 10 15 BiICOTKIB 3arajibHOro CHOXXUBaHHSI
€Heprii B CepeJHbOCTATUCTUYHOMY €BporneiicbkoMy pauioHi. [1o-
LIMpeHicTh MayibabcopO1ii GpyKTO3U BiIHOCHO BUCOKA Y 3/10-
poBux popocaux (~ 34 %), i ueit MoKa3HUK OiIbIIE y MAIIEHTIB
3 (YHKUIOHATBHUMM PO3JIalaMU LUTYHKOBO-KUIIIKOBOTO TpaK-
Ty. CUMITOMU, 110 PO3BUBAIOTLCS TC/s NpUitoMy (Gpykrosu y
pa3i HermepeHOCUMOCTi (PPyKTO3M, € TIOMIMPEHUMHU Y TIAIlIEHTIB
i3 cuHapoMoM noapazHeHoro kuieyHuka (CITK). Yepes Hemo-
craTHicTh TapreTHoi Tepamnii CI1K 6araTo nmaiieHTiB 1JIs JTiKyBaH-
HSI CUMIITOMIB BAAIOThCS 10 Moaudikalii aietu. B ocranHi poku

nieta 3 HuU3bKUM BMictom FODMAP st nikyBanusa CITK HaOy-
Bae Bce OinbIoi momysgpHocTi. AopeBiatypa FODMAP o3navae
«(hepMeHTOBaHi OJlirocaxapuau, Aucaxapuid, MOHOCaXapuau Ta
MoJios» i BKJIIOYAE MPOAYKTH 3 YMICTOM (hpyKTO3M Oiibliie, HixX
[JTIOKO3M, OJIirocaxapuin, BKIIOYaloun (GpyKTaHH, raakTooJiro-
caxapu/ i IlyKpoOBi MMOJ1i0Ju, Taki ik copbitonak i copbiton. Cxian
nier FODMARP ta ix mexanizmu aii npu CITK Oynu iHTeHCMBHO
BMBYEHI B OCTaHHE ACCATWIITTS, ajie iX 3B’SI30K 3 (PPyKTO3010
He € crrenudivanm. lieta FODMAP Moke TTOCHJINTH KUIITKOBI
CUMIITOMM 4epe3 30iIbIIeHHS 00’ €MY BOAY B TOHKOMY KUIIIEUHU -
KY, YTBOPEHHSI ra3iB y TOBCTOMY KUIIEYHUKY Ta MEPUCTATBTUKUA
kuiredHuka. Jlietnani oomexxenus: FODMAP noB’si3aHi 3i 3HU-
XKeHHSIM (epMeHTAallil Ta 3HAYHUM ITOKPAIIEHHSIM CUMITOMIB y
nesikux nauieHTis i3 CITK.

KnrouoBi cioBa: ¢pykrosa; TOpYLIEHHS BCMOKTYBaHHS;
FODMAP; cunapoMm rnojppazHeHO1 TOBCTOI KUITKU
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EK30KPWUHHO HEAOCTATHICTb
NIALUAYHKOBOI 30AO3U Y NALIEHTIB i3 3ANAAbBHUMU
30XBOPIOBAHHAMM KULLEYHUKA

Ex30kprHHa HEOOCTAaTHICTh IMiOILTIYHKOBOI 3aj1031
(EHII3) Bu3HauaeThcsa 3HIDKEHHSAM a00 BTpaTOIO ii 30-
BHIlTHbOCEKpeTOpHOI pyHKIii. Haitbinbiin yacToro npuyu-
Hoto EHII3 € xpoHiuHMT TaHKPEaTUT, MyXJIMHU, PEe3EKIList
MiAIUTYHKOBOI 3aJ103M Ta MyKoBicuuao3. KpiMm toro, mo
PO3BUTKY JaHOI IaTOJIOril MPU3BOAUTD LIYKPOBUIL Jia0erT,
LeJTiaKis i 3amajabHi 3aXBOPIOBAHHSI KMIIIEYHUKA.

19—20 TpaBHg Bin0yJach HAyKOBO-NPAKTHYHA KOH(epeH-
Uis «3anajbHi 3aXBOPIOBAHHS KMIIEYHHKA B YMOBAX BOEHHOTO
qacy» 3 MKHAPOAHOIO YYACTIO, Y PAMKAX SIKO1 0yJIM PO3LISIHYTi
CyYacHi BiTYM3HSAHI Ta MXKHAPOJHI CTAHAAPTH TiarHOCTHKHU Ta
JIIKYBAHHSI NAIIEHTIB 3 LI€I0 NATOJIOTIEI0, 2 TAKOXK 0COOJMBOCTI
HA/IAHHA iM JI0NIOMOTH B YMOBaX BOEHHOTO 4acy.

3 monoBigmio «EK30KpHHHA HEAOCTATHICTD MiILIYHKOBOI
3271034 Y NMAIEHTIB i3 3aNaJIbHUMH 3aXBOPIOBAHHIMHU KHUIIIEY-
HUKa» BUCTYNUB npodecop Jopodees Annpiii Enyapaosuy,
3aBinyBay kadenpu Tepamii i repiatpii Hanionanbnoro yHi-
BepcUTeTY 0XOPOHH 310poB’st Ykpainu iM. I1.JI. Illynuka.

I1in eK30KpMHHOIO HEIOCTATHICTIO IMiAIIIYHKOBOI 3a-
JIO3M PO3YMiIOTh HEIOCTAaTHIO CeKpellilo (epMEeHTIB Imim-
LIJTYHKOBOI 3a7103u ((yHKIIisI allMHApHUX KJIiTUH) i/a00
6ikap6oHarty (mpoTokoBa (YHKIsT). [T pO3BUTOK Moxke
acoLIiF0BaTHCS 3 IIIMPOKKUM CITIEKTPOM 3aXBOPIOBAHb SIK ITiJl-
IIJTYHKOBOI 371031, TaK i iHIIKUX OPTaHiB i CUCTEM.

3rigHo 3 pekoMeHaalisimu O6’eqHaHOT €BPONEHCHKOL
racTPOEHTEPOJIOTiUHOI acolliallii 3 JiarHOCTUKMU Ta JIKy-
BaHHs XpoHiuHoro mankpeatuty (HaPanEU, 2017), ex-
30KpUHHA HENOCTaTHICTh TMiAIUIYHKOBOI 3aJ03U Kjacu-
(ikyeTbcsl Ha MEepBUHHY i BTOpUHHY (opmy. [lepBuHHa
¢opma Ge3nocepeHbO CTOCYETHCS MiIUTYHKOBOI 3aJ103U i
MOB’s13aHa 3 ACCTPYKIIi€ ab0 MopylIeHHIM ii iHHepBallii.
I1pu BropunHiii popmi EHII3 (pepMeHTH BUBLIBHSIIOTHCS,
aJie IX aKTUBHICTh HEIOCTATHSI, 1110 00YMOBJIEHO aHATOMiu-
HUMU 3MiHAMU Ta HEPeryJbOBaHOIO aKTHUBAIli€I0/iHAKTH-
Bauieto pepmenTiB (Lohr J.M., 2017).

s Toro, mo6 BcranoBuTHu giarno3 EHII3, HeoOximHO
BpaxOBYBaTH KJIiIHIYHY KapTUHY 3aXBOPIOBAHHSI, sIKa CKJIa-
NAEThCSI 3 pETeIbHOro 300py aHamMHe3y i (i3uKaabHOTO
OrJIsIly MalliEHTa, a TAaKOX BUKOPMCTOBYBAaTH JOJATKOBY
IiaTHOCTUKY — J1abopaTOpHi HOCTIIKEHHs, METOIN Bi3y-
ajmizalii Ta PyHKIIiOHaIbHI IIPOOH.

Jo ocHoBHux cumnroMiB EHII3 (Dominguez-Mu-
noz J.T., 2018) BimHOCHTBCS miapes, sika OOyMOBJIeHa He-
MOBHUM MEPEeTPaBICHHSIM IKi i JyKe IIBUIKUM ii MPOXO-
JDKEHHSIM 4yepe3 TpaBHUM TpaKT. BuHMKae MeTeopusM, KUt
PO3BUBAETHLCS BHACITIIOK MMOPYLLIEHHS MPOLIECY MepeTpaBieH-

HS DXKi i CKYITYEHHSI Ta3iB Y IIUIyHKOBO-KMIIIKOBOMY TPAKTi.
Kpim Toro, mopyireHHsT 3aCBOEHHS XKUPiB y 3B’13Ky 3 EHI13
MOXKe CYITPOBOKYBATUCST OOJTLOBUMU BiTIyTTSIMU Y XKUBOTI.

[Tpu EHII3 Hepinko crioctepira€Tbesi creaTopesi — TUIT
nedexaltlii, Tpu SKOMY KaJOBi MaCU MiCTSITb HAIMipHY KiJlb-
KicTb xupy. BoHu, sk rpaBuio, MaloTh CMepIIOYMiA 3amax i
IOraHo 3MMBaIOThCS B yHiTasi. Y nmamienTi 3 EHII3 npouec
BCMOKTYBaHHS JKUPiB MOPYIICHUI, YHACTIIOK YOTr0 He3a-
CBOEHI JKMPU BUBOISITHCS 3 KAJIOM, SIKHIA CTa€ XXUPHUM. Ta-
koxx EHII3 HeratuBHO BruiMBa€e Ha 3aCBOEHHSI OUIKIB i ByT-
JIEBO/IiB, aJIe 31€0UTBIIOTO BOHA MPU3BOIUTH A0 MOPYLIEHHS
3aCBOEHHS XKMPIB, 1110 MPOSIBJISIETHCS BTPATOIO MacH Tijia.

IIpu mino3pi na EHII3 mis BcTaHOBIEHHS AiarHO3Y
IIPOBOISITHCS JIaOOPATOPHI AOCTIIKEHHS 3 BU3HAYEHHSIM
PiBHS IpeanbOyMiHy, TeMOTJIO0iHY, MarHilo, IUHKY, BiTaMi-
Hy 25(OH)D, petuHos-3B’s13yt0uoro oijka.

Hns niarHoctuku crynenst EHIT3 BukopucroByeTbest
¢ekanbHUM enacTazHUil TeCT — MPOCTUM aHali3 ISl He-
MpsIMOi i HEiHBAa3MBHOI OLIIHKM CEeKpellil MiAIUIyHKOBOI
3a1031. 3HMDKEHHSI PiBHS (beKallbHOI eJacTa3y € MoKas-
HMKOM JUISI BCTAHOBJICHHSI CEPEIHBOTO CTYTIEHS TSKKOCTI
EHII3, onHak He M03BOJISIE BUKJIIOUUTH JIETKUI CTYMEHb
€K30KPMHHOI HEJIOCTaTHOCTI MiIIIITYHKOBOI 3aJ103M.

Y HopMi piBeHb (heKalbHOI enacTa3u cTaHoBUTH 200—
500 mkr/r. TIpu 3anajibHUX 3aXBOPHOBAHHSX KMIIIEYHHUKA
11ei1 piBeHb 3HMXKY€EThCs. Tak, y BracHOMy aociimkeHHi ([o-
podeeB A.E., 2015) Oyi0 BcTaHOBIEHO, 110 TIPU CUHIAPOMI
TOIPa3HEHOr0 KUIIIEYHUKA piBeHb (peKaTbHOI e1acTa3! Bill-
nosifgae Hopmi — (327,2 £ 31,4) MKT/T, IpU HecreMdiyHO-
My BUPa3KOBOMY KOJIiTi BiH ctaHOBUTH (208,1 + 19,5) MKr/T,
nipu xBopobi Kpona — (159,9 + 14,8) mMkr/r.

Crnin Big3HayuTH, 110 3MiHA piBHS efacTtasu-1 B Kaji
nipu EHII3 3ycTpivaerbes y 30 % nanieHTiB i3 Leiakieto, y
19—30 % — i3 3ammaTbHUMM 3aXBOPIOBAaHHIMU KUIIIEUHUKA,
y 23—54 % — 3 BIJI, y 7—20 % — 3 aJIKOTOJIbHOIO XBOPO-
6010 revinku, y 24—44 % xBopux Ha 1ykpoBuii xiadet (LIJT)
tuny 11y 12—20 % — 3 LW tuny 2, y 10—48 % — 3 nporpe-
CYIOUMM 3aXBOPIOBaHHSIM HUPOK, y 4 % — i3 BTOPMHHUM
cunapomom Cikka, y 11,5—-20 % oci6 Bikom 50—80 poxis.

3 ypaxyBaHHSIM IIbOTO HEOOXiZHO IIPOBOOUTHU Aue-
peHIiaJIbHY MiarHOCTUKY €K30KPMHHOI HeIOCTAaTHOCTI
IMiIUTYHKOBOI 3271031, OCOOJIMBO TIPY CUHAPOMi HaUTUIII-
KOBOT0O 0aKTepialbHOTO POCTY, SIKUI € MapKepoOM TaKHUX
3aXBOPIOBaHb, SIK HecrneludiuHuil BUpa3KoBMil KOJIT Ta
xBopoba Kpona. KpiM Toro, HeoO6XiqHO mMpoBOAUTHU Arde-
peHLianbHy miarHOCTUKY i 3 iHmmMu EHII3-mogionumm
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craHamMy — lieJliaki€lo, 3arnajJlbHUMM 3aXBOPIOBAHHSIMU
kumedHuka, BIJI, cuHmpomMoM mompa3HEHOro KUIIIed-
HUKa, IIyKPOBUM /iabeToM MpU XpPOHIYHOMY MaHKpeaTUTi
(LA, Tumy Illc), mykpoBuMm miadberom tumy 1 i Tumy 2 siK
MEepBMHHUM 3aXBOPIOBAHHSIM, MEPBUHHOIO i BTOPMHHOIO
€K30KPMHHOIO HeIOCTaTHICTIO.

Hna nintBepmkenHs miarHo3dy EHII3 Takox Bukopuc-
TOBYIOTbCS (DYHKIIIOHAJIbHI IIPOOM, cepel SIKMX BaKJINBe
Miclle 3aiiMa€e BU3HAYeHHS BMICTY 3KUPY B KaJli (32 HassBHOC-
Ti cTearopei), TMXajabHUI i CEKPETUHOBUI T€CT, BUBHAYEHHS
KoedilliEHTY BCMOKTYBaHHSI KUY Ta PiBHSI eJ1acTasu.

Y pexkomenpauisix HaPanEU (2017) Binmivaetbes,
1110 3 OIJISIy Ha BEJIMKi pe3epBM IiAULIYHKOBOI 3aJ03U il
€K30KpUHHA HEAOCTAaTHICTh JIOBIMiA Yac € KOMIIEHCOBa-
HOI0, a SIBHA CTeaTopesl BUHUKAE BXE TOJi, KOJU CeKpellist
MaHKpeaTU4HOI J1inasu 3HIKY€eThes 10 < 10 % Big HOpMU
(TsKKa/NeKOMITIEHCOBaHa HEOCTaTHICTh). OnHAaK MalieH-
TU 3 KOMITIEHCOBAHOIO (JIETKUI i MOMIpHUI CTYMiHb TIX-
kocti) EHII3 TakoxX MalTh MiABUILECHUI pU3UK AeDIiLIUTY
HYTPIEHTIB, 30KpeMa Ae(iluTy XKUPOPO3UMHHMX BiTaMi-
HiB, 3 BionoBigHUMHU KiIiHiyHMMU Hacaigkamu (Grade 1B,
BUCOKA ITOTOKEHICTD).

Takum unHoM, niarHoctuka EHII3 moBuHHA IpyHTY-
BaTUCS Ha YOTHUPHOX KIIHIYHUX CUMIITOMaX — Oilb, mia-
pest, BTpata Macu Tijla, MeTeopu3M. J1JIsl OLliHKY HasIBHOCTI
po3iaay TpaBJ€HHsS BUKOPMCTOBYIOTH TaKi JabopaTOpHi
IOCJIIXKEHHS, SIK BU3HAUYCHHS IMpeaJbOyMiHY, PEeTHUHOJI-
3B’s13y10490T0 OiiKa, Bitaminy D, marsito Ta muHKyY. MeTto-
I Bi3yalti3alii JeMOHCTPYIOTh IIepeBaxKHO O3HAKU 3aXBO-
PIOBaHHS MiMIITYHKOBOI 3ay103U. SIK CKpPMHIHT BaXXJUBY
poJib BiflirpatoTh Taki (hyHKIIiIOHATbHI MPOOH, SIK TECT Ha
BU3HAUYEHHS PiBHS enacTa3u-1 y Kaji, IuXaJdbHU TeCT 3
BUKOPUCTaHHAM C-3wmilranux Tpuriinepuai. s Ha-
niBKiJIbKicHOI oliHk EHI13 MoXXyTh BUKOPHCTOBYBAaTHCS
CEKPETUH-CTUMYJIbOBaHA €HIOCKOITIUHA peTporpaaHa Xo-
JlaHTionmaHKpeaTorpadis.

Jlixyanns EHII3 npu 3amajbHMX 3aXBOPIOBAHHSIX
KMIIIEYHNKA ITOBMHHO OyTH CIIpsSMOBaHE Ha JIiKBimallito
3arajeHHsl, 3 METOI0 YOTO BUKOPUCTOBYEThCS 0a3oBa Te-
partisi, sika BKJIIo4a€e rpu3HaueHHs Mecanasuny (ITeHraca).
Y BnacHomy nocaimkeHHi (Jlopodees A.E., 2020) nposo-
NAJIacs MOPiBHSUIbHA OLliHKA BIUIMBY Tepallii Mecala3uHOM
(IMenTaca) 4 r/no0y Ta CUCTEMHUMM TJTIIOKOKOPTUKOCTEPO-
imamu (I'KC) Ha 3MiHM KMIIIKOBOTO MiKpOOioMYy y XBOPHUX
Ha Hecneundiunamii Bupaszkouii kot (HBK). Iix Harmsa-
oM nepedysaito 238 mairieHTiB i3 aiBooiunuM HBK Bikom
Bix 19 1o 64 pokiB. 3a aKTUBHICTIO 3alajbHOIO MPOLIECY
B TOBCTOMY KMIIEYHMKY IalliEHTHA Oyau PO3MOMAiJIeHI Ha
XBOpHX 3 MiHiMabHOW0 akTuBHicTIO HBK — 112 (47,0 %),
MOMipHOIO akTHBHicTIO — 78 (32,8 %) i BUCOKOIO aKTHB-
Hictio — 48 (20,2 %) mauieHTiB. s OLIHKY 3MiH KHIII-
KOBOTro MikpoOioMy Ha TJi 0a30BoOi Teparii Oyia obpaHa
rpyna mnauieHTiB i3 J1iBo6iuHuM HBK nomipHoi akTuBHOC-
Ti. 32 (41,0 %) nauieHTa 1i€i rpynmy oTpUMyBaii Mecaja-
3uH ([TenTacy) y no3i 4,0 r Ha 100y, sikuii npuiiManu 3,0 r
peros i 1,0t per rectum; 27 (34,6 %) xBopux — 'KC y m103i
30—40 mr y mepepaxyHKy Ha IIPeIHi30J0H. Y TOCTiIKeHHi
BUBYAJINCH piBHI Firmicutes, Actinobacteria, Bacteroidetes i
Faecalibacterium prausnitzii no i micns T1ikyBaHHSI.

o mipu3HaveHHs Tepartii y BCiX XBOPMX 3 JIIBOOITYHUM
HBK Bin3Hauanocs 30i1blleHHsT YacToTu nedexartiii, ska
nocsrana 4—6 pasiB Ha 100y. BunopoxxHeHHs Oyau piaku-
MM, 3i 3HAUHUMU JOMIIIIKaMU KpoBi i cauay. TlamieHtu Bin-

3HavyaIuv eMi3oau HiYHUX aedekaiii. Y aesikux XxBopux 0yJ1o
BUSIBJICHO ITiABUILIEHHSI TEMIepaTypu 10 CyodeOpuIbHUX
udp, MoMipHa Taxikapisi, IMOPYILIEHHs 3arajJbHOIO CTaHY.
HenoBnuii iHmeke Meiio y MalLi€HTIB 10 Teparlil CTAaHOBUB
4—6 6aniB. PiBeHb (peKaIbHOTO KAJIBIIPOTEKTUHY OYB ITiaBU-
IIeHUI i cTaHOBUB (762,5 + 74,2) MKT/T.

[1imx yac gocigkeHHs 0yJI0O BCTAHOBJIEHO, 110 Y XBOPUX
Ha JiBoO6iuHnii HBK 3 moMipHOIO aKTUBHICTIO 3aXBOPIO-
BaHHS Bil3Hayanocs 3HWXEHHS KiIbKOCTi Bacteroidetes i
Firmicutes ipu 3pocTaHHi Actinobacteria Ta iHIIIOI YMOBHO-
naToreHHoi popu. bakTepii Firmicutes BimirpaloTh 3HaYHY
posib y hopMyBaHHI KOJIOHI3aliliHOT pe3UCTeHTHOCTI i cTa-
OLTBHOCTI KMIITKOBOTO MiKpoOioMy. BoHM UMHATH icTOT-
HMI BIUIUB Ha METa0OJIiUHY aKTUBHICTb KUIIIKOBOI (hJiopu,
Oepyuyd y4yacTb Y CUHTE31 KOPOTKOJAHIIIOTOBUX KHUPHUX
KUCJIOT, Y TOMY YMCJIi OyTUpaTy, TUM CaMUM MOIU(DIKYIOTh
CTaH CJIM30BOTro Oap’epa KMIIeUHUKA.

Kinpkicts Actinobacteria y xsopux 3 HBK 3nauno me-
peBepllyBajia MOKa3HUKU 310poBuX ocid. Lle mor’s3aHo
3 TUM, 110 B POJUHY Actinobacteria BXOAUTb O6arato npej-
CTaBHMKIB YMOBHO-MATOT€HHOI (JIOPHU, KiJbKiCTh SIKHX
3pOCTa€ NMpu IMCcOio3i KMIleYHNKa, 0COOIMBO Y MalliEHTIB
3 HBK.

YV KuIIKOBOMY MiKp00ioMi BaXKJIMBY POJIb BimirpaloTh
PEeryJsSITOpHi i CUTHaJIbHI MOJEKYJU, SIKi TPOAYKYIOThb-
csl TPYNOI MiKpOOpPraHi3MiB, 110 BM3HA4yamOTh 3J0POBi i
aJanTUBHI 31i0HOCTI KUIIKOBOI (yiopu iHauBinyyma. Ha
CbOTO/IHI BUIOBUM CKJIaJ TaKUX OakTepili BUBYEHUU He-
IIOCTaTHbO, npote Faecalibacterium prausnitzii, 110 BiTHO-
CSAThCS 10 pOAUHU Ruminococcaceae, penCcTaBsIOTh TUTT
Firmicutes i po3misiiatoThCsl SIK MPEICTABHUKYN PETYJISITOP-
Hoi dnopu. Faecalibacterium prausnitzii BilirpaloTb BaxKJiu-
BY POJIb Y MiITPUMIIi TOMeOCTa3y KMIIEUHUKA, OCKIIbKU
CHUHTE3YI0Th KOPOTKOJIAHIIOTOBI KMPHi KUCJIOTU, B OCHO-
BHOMY OyTupaT. ByTupar € BaxJIMBUM €eHEepreTUIHUM Cy0-
CTpPaTOM JJISI CIM30BOI 000JOHKM KUIIIEYHMKA Ta ITOTPiOeH
I (DOpMYBaHHSI CTiMKOCTI OO TATOreHHUX MIKpOOiB i
MpOTU3anaibHOI TMPOTeKIil cin30Boi 00010HKU. Kitb-
Kictb Faecalibacterium prausnitzii y XBOpUX i3 JIiBOOIYHUM
HBK 3HuxeHa, 1110 Moxe 0yTy HeCTIpUSITIIMBOIO TPOrHOC-
TUYHOIO O3HAKOIO i MapKepoOM BUPaKEHOCTi 3MiH MiKpo-
0ioMy KMIIIEYHMKA.

Ilicna nmikyBaHHSI CTaH YCiX IAILli€EHTIB BipOTigHO ITO-
ginuryBaBcs. Y xBopux Ha HBK o6ox rpyn BusiBieHo
3MEHILIEHHSI YaCTOTH BUITOPOXHEHb i TCHACHLIiSI 10 HOP-
Matizallii iX KOHCUCTEeHIlil, BiICYyTHICTh KPOBi B KaJji. Emi-
30114 HiYHOI Jedekallii He BUSIBJIEHI Y )XOJIHOTO XBOPOTO Ha
HBK. KniniuHa pewicisg abo TepareBTUYHA BiAIOBiAb Ha
JlikyBaHHS BusiBieHi y 25 (78,1 %) mauieHTiB, sKi oTpu-
myBanu [lenTacy, iy 21 (84,0 %) xBoporo, sIKuii IpuiiMaB
I'KC. Ha i 3acTocyBanHs [1eHTacu y XXomqHOro mnailieHTa
He OyJIo BUSIBJICHO MOGIYHUX eeKTiB, Tomi aKy 5 (18,5 %)
MAali€HTIB, $IKi NMPUIMaTM CHUCTEMHI KOPTHUKOCTEPOIiIH,
BiZI3HAUYE€Hi CKapru Ha emi30[1u emiracTpajibHOro IMCKOM-
dopty, Hynoty, nedito. KpiMm Toro, 1ocuTh TpuBaaIuii mpu-
oM ctepoiniB y mauieHTiB 3 HBK Mmoxe cTBoproBatu ymo-
BU IIJ11 (POPMYBaHHS iHIIMX IMTOOIYHIX e(PEKTiB.

Inmexc 3a mkamoro Meiio y mauienTtiB 3 HBK micis
Teparii craHoBUB 1—2 Oanu. Takox Binm3HayeHO Biporil-
HE 3HWXEHHS PiBHS (PEeKaTbHOIO KaJIbIPOTEKTUHY —
(96,2 £+ 9,8) mkr/r. [IpuyoMy HOro 3HUKEHHS HE 3aJ1eKallo
BiI BUAY Tepalrii, ajie KOpeIoBalIo 3 KIiHIYHUMU JaHUMU,
IMOKAa3HUKAMK YaCTOTU BUIOPOXHEHbD i KIIIHIYHOI peMicii.
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AJie HaBITb y MALli€HTIB, SIKi TOCITIIM KJIiHIYHOI peMicii, pi-
BEeHb (DeKaJTbHOTO KaJbIIPOTEKTUHY 3aTUIIABCS TiIBUILE-
HuM: (74,9 £ 7,1) MKT/T y NauieHTiB Micyisi 3aCTOCYBaHHS
IMenracu i (73,8 + 6,9) mxr/T micis Bukopuctanas ['KC,
npu HOpMi MeH1e Hixk 50,0 MKT/T.

Ha t1ni nmpoBeneHoi Tepamii y xBopux i3 HBK 3mi-
HIOBaBCSl CKJIAl KUIIKOBOIO MiKpoOioMy. Y XBopux, SKi
orpumyBanu [leHTacy, Bin3HaueHO MiABUINEHHS KiJIbKOCTI
Bacteroidetes i Firmicutes. [1pu iboMy piBeHb Bacteroidetes
y L€l TIpynu MalieHTiB HOpMaJli3yBaBCsl, a KiJbKIiCTb
Firmicutes, xo4a i He nocsraja HOPMaJIbHMX MOKa3HU-
KiB, aJjie OyJia BipoTilHO BUILOIO, HiX 10 jJikyBaHHs (31,5
i 23,0 % BinnosinHo). KinbKicTh Actinobacteria Ta iHIIUX
MpPeICTaBHUKIB YMOBHO-TIATOIT€HHOI (DJIOpU y MAlli€HTIB
Ha TJ1i 3actocyBaHHs [lenTacu 3HMKyBanacs. Kpim mporo,
y nauieHTiB 3 aiBo6iuHuM HBK, siki npuitmanu [TenTacy,
TIiCJIsT Tepaltii 301TbIITyBajIacs KiJIbKiCTb peryIsITOpHUX, Oy-
TUpaT-NPOAYKYIOUMX OaKTepiil Faecalibacterium prausnitzii,
1110 MOXK€ CBiTYUTHU PO BiTHOBJIEHHS KUIIIKOBOI'O MiKpO-
0ioMy y XBOpMX 1Ii€] TPYIIN.

Ha T1i 3acTtocyBaHHS CHCTEMHUX KOPTHUKOCTEPOINiB
MOKAa3HUKN KHUIIKOBOTO MikpobOiomy y mauieHTiB 3 HBK
JIelno BimpizHsumics. He3Baxkaioun Ha He3Ha4yHe ITiABU-
IIEHHS KUTbKOCTI OakTepiii OCHOBHUX OOJiraTHMX THITiB
Bacteroidetes i Firmicutes, y IMX NAlli€HTIB BiA3HAYEHO 30iJTb-
IIEHHS KiJIbKOCTI Actinobacteria. He3paxalouu Ha Te, 1110 J10
Ty Actinobacteria BimHOCUTbCs opsinok Bifidobacteriales,
OUIBIIICTh aBTOPIB PO3IISINAIOTEL Actinobacteria sIK yMOBHO-
naroreHHy ¢Jopy, Mop’si3aHy 3 (GOpMyBaHHSIM IKUCOIO3Y.
Mox1BoO, 11e 0OYMOBJIEHO aHAEPOOHWMHU BIACTUBOCTSIMU
JESIKUX TIPEJACTABHUKIB LIbOTO TUIMY (PIOPU B TOEIHAHHI
3 MeTa0OJIIYHOIO aKTUBHICTIO B IUIaHI MPOAYKIIil aueTaTy i
npomioHaTy. Ha i migBuIlieHHs KiIbKOCTi IIPeICTaBHUKIB
Actinobacteria y manientiB 3 HBK, sxi mpuitmanu I'KC, Bin-
3HAUEHO 3HMXEHHs1 KinbKocTi Faecalibacterium prausnitzii
HaBiTh nopiBHsiHO 3 XxBopuMmu Ha HBK no tepamnii. Lle cBin-
YUTb MPO aHOMAJIbHY METa0O0JIIYHY aKTUBHICTh KUIITKOBOTO
MikpoGiomy micist sikyBaHHs1 ['KC 3i 30iblIeHHSIM TTIpO-
IYKIIii alleTaTy i MpoIioHaTy i 3HXKeHHSIM CUHTe3y OyTupa-
Ty, 110 MOXe He TiUIbKM OyTh 0a3mcoM i nucbioly, ane i
CTBOPIOBATH YMOBHU TSI TIIATPUMKM KUIITKOBOTO 3arajeHHS
i moBropHoro 3aroctpeHHst HBK.

TakuMm 4uHOM, KIiIiHiYHA e(EeKTUBHICTb Mecaja3uHy
(IMenrtacu) y no3i 4,0 r Ha 100y MOpiBHSIHHA 3 ePeKTUB-
HICTIO 3aCTOCYBaHHS CUCTEMHUX TJTIOKOKOPTUKOCTEPOIiliB
30—40 mr Ha moOy, ajie MecaJla3uH € OiIbIIl Oe3MeYHMM.
3acrocyBaHHs [leHTacu Hamae MO3UTUBHUI KOPUTYIO-
YUl BIUIMB Ha KWIIKOBUI MikpobOiom y xBopux Ha HBK
3 HOopMaJti3auieto Bacteroidetes i 30iBbIIEHHSIM KiJIbKOCTI
Firmicutes i Faecalibacterium prausnitzii. ¥ xsopux Ha HBK,
SIKi IpUiMaad CUCTeMHiI KOPTMKOCTEPOIIM, Bim3Havayio-
cs1 30i/IbIIEHHSI KiIbKOCTi Actinobacteria Tipy 3HUXXEHHi
Faecalibacterium prausnitzii.

Kpim 6a3ucHoi Teparmii Mmecanasuaom (Ilenraca), mis
qikyBaHHs maiieHTiB i3 33K ta EHII3 HeobOximHoO po3-
MISIIaTh 3aMicHY Tepariito (hepMEeHTHHUMU TperapataMu
MiIIITYHKOBOI 3a03u. Lle y3romxyerbesi 3 akTyaJlbHUMM
€BPOIEUCHKUMM PEKOMEHAALISIMU, $IKi periaMeHTYIOTh
MpU3HaYeHHsT (PEepMEHTHUX TIIperapaTiB MmpoTarom 4—6
TUXHIB TIPU OYEBUIHUX CUMITOMaX (epMEHTHOI Hemo-
cratHocti. [Ipemaparamu Bubopy npu EHII3 € mikpo-
cepu abo MaHKpeaTuH y BUTJIsAI MikKpocdep y KUIIIKOBO-
PO3YMHHII 000JIOHIII, po3MipoM 10 2 MM. MiHiTabjleTK1

po3MipoM 2,2—2,5 MM TaKOX MOXYTh OyTH e(heKTUBHU-
MM, XO4a HAyKOBUX JIaHUX IIOAO IIbOTO Habarato MeHIIe
(Grade 1, BUCOKa MOTOIKEHICTh).

PazoMm 3 TuM Oysi0 nOBeneHO, 110 MAHKPEATUH y BU-
Al MiHiMikpocdep aiametpom 1,0—1,2 MM eBaKyIOEThCS
3i IIJTyHKA OJHOYACHO 3 DXKEIo i Ma€ OilbIll BUCOKY Tepa-
MeBTUYHY €(PEKTUBHICTh MOPIBHSIHO 3 MiKpocdepaMu po3-
Mmipom 1,8—2,0 MM, sIKi, yTiM, TEX TPaLOOTh 3aJ0BLIBHO
(Grade 1, BUCOKa MOTOIKEHICTD).

ToMy mpu 3amajbHUX 3aXBOPIOBAHHSX KUIIEYHUKA i
EHII3 HeoOxigHO BUKOPMCTOBYBATH Iperapar MmaHKpea-
TUH y BUIJIS1Oi MiHiMiKpocdep y no3i 25 000—40 000 O/ Ha
ocHoBHUI mpuiiom ixxi Ta 10 000—25 000 OJ1 Ha mpoMix-
Huit ipuiioM. IlankpeatnH y BUIIIsImi MiHiMiKpocdep 3a-
Oe3Ieuy€e HallBUIIy aKTUBHICTb JIiITa31 y ABaHAILIS TUIIATIIN
KMIILI, 1110, Y CBOIO Yepry, 3ade3rnedyye NOBHOLIHHE Mepe-
TpaBJICHHS 1Xi Ta 3amo0ira€ po3BUTKY CUHIPOMY MaJibab-
copOutii.

V Bnacnomy nociimkenHi (JlopodeeB A.E., 2020) BuB4a-
JIOCh 3aCTOCYBaHHS (bepMEHTHUX IIpEIapaTiB y IMALli€HTIB 3
HecreudiyHMM BUPa3KOBUM KOJIITOM. ByJio BcTaHOBIIEHO,
110 3aCTOCYBaHHSI 3aMiCHOI (hepMEHTHOI Tepartii He BIJIMBAE
Ha JOCSTHEHHS peMicii, ajie cripusie OuIbLLI 1i TPMBAJIOCTI.
V rpymi, sika oTpuMyBaJia (pepMEHTHI IpenapaTu MpOTSroOM
POKY, TPMBAJIICTh peMicii gocsria 10 Mics1iB, Toai SIK y rpyi
KOHTPOJTIO 1IeH ITOKa3HUK CTAHOBUB 6 MiCSIIIiB.

Kpim Toro, y mocmimkeHHi OyJIo moKa3aHo, 10 IIpU3Ha-
yeHHs1 (DepMEHTHUX TIperapaTiB MalieHTam, siKi CTpax-
JalTh Ha HecrneluudiYHUIl BUPa3KOBUI KOJIT, BipOTigqHO
MOKpallye SKiCTb XUATTS Ha BiAMiHY Bil XBOpHUX, §Ki L
npenapaTt He OTPUMYBAJIU.

V pasi HasIBHOCTI y MALiEHTIB i3 3amaJbHUMU 3aXBOPIO-
BaHHsIMU KuineyHuka t1a EHI13 GonboBoro abmomiHasib-
HOTO CHUHAPOMY CJIill. BUKOPMCTOBYBATH CIAa3MOJIITUKU.
KypcoBuit mpuiioM MeOeBEpUHY BipOTiTHO BiIHOBIIOE
MOTOPUMKY Ha BCbOMY MPOTATY KUILIEYHUKA — Y TOBCTIH,
JNBaHAOLSITUIIAIN Ta TOHKIM KUIII, 1110 00YMOBJIEHO Mi-
BUIIEHHSIM CKOPOTJIMBOI aKTUBHOCTI Ta CMa3MOJIiITUYHOIO
ni€xo MeOeBEpUHY.

MeGeBeprH IPU3HAYAETHCS 8-THKHEBUM KypCcoM, IO
3abe3neuye BUHUKHEHHS peMmicii y 88,7 % xBopux i3 cuH-
JIPOMOM TIOIPa3HEHOTO KullleyHUKa. [Iprnyomy rmo3uTuB-
HUIi TepaneBTUYHUI eeKT Bill MeOEBEpUHY 3aTUIIAETHCS
npotsrom 6 micsiis i gosire. Kpim Brucokoi eheKTUBHOC-
Ti, MeOeBEepMH Ma€ BHUCOKHUII piBeHb Oe3IeKu, 110 0yJI0
JIOBEJACHO Yy KPYIIHOMY MeTaaHajli3i, SIKUil BKJIIOYaB 26
PaHIOMI30BaHUX KJIIHIYHUX JOCHIIXEHb 3 TOPiBHSIHHSAM
CIMa3MoJIiTUKIB Ta muianedo. Pesynbratv 1poro MeraaHa-
JIi3y Mokaszaju, 10 MeOeBeprMH — HalOuIbIl O6e3neyHuit
npernapar, KUl epeBepllye MiHaBepito OpoMia, FioCIMH,
TPpUMEOYTHUH, LIUMETPOHII0 OPOMIJ Ta iHIII CITa3MOJIITUKU.

TakyM yrHOM, Y XBOPUX i3 3aNIaTbHUMU 3aXBOPIOBAHHSI-
MM KUIIEYHUKA MOXe 3yCTpiuaTUCsI eK30KPMHHA HEOCTAaT-
HiCTh MIIIUTYHKOBOI 3a7103u. Uepes 3arajibHiCTh OCHOBHUX
cuMnToMiB (Oib, Aiapesi, BTpaTta MacH Tijla, METEOPU3M) Jii-
kyBaHHs1 EHII3 nipu 3anaibHUX 3aXBOPHOBAHHSIX KUIIICUHU -
Ka BKJII0Ya€ He TiJIbku 6a30By Tepartito 33K, aje i1 ycyHeHHs
CHMIITOMIB MaJIbHYTpMUIIii 3 MiHiMi3alli€l0 a0aOoMiHAIbHOTO
oomo. [1penmaparamu Budopy mis gikyBanHs EHII3 € dep-
MEHTHMI MperapaT NMaHKpeaTuH y BUTJISIAL MiHIMiKpocdep
y KOMOiHatlii i3 opuriHaJIbHUM MeOEBEPUHOM.

Migrotysana TeraHa Ynctuk M
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Mop$PoPYHKLIOHAABHI NAPAAEAI LUAYHKQ Y XBOPUX
HO XPOHIYHUM ATPOPIYHUN rACTPUT

Pe3tome. Hessaxaroum Ha nesHi ycrixu y BUPILLEHHI Npo6ieMy paKy LLYHKA, TOMITHE 3HUXKEHHS 3aXBOPHOBaHOCTI
B YCiX pO3BUHYTUX KpaiHax, MOLLYK 3MiH, LLJO repenyroTb BUHUKHEHHIO KaHLieporeHesy, 3amLaeTbCs aKTyaabHUM i
[Aanekum Bif 0CTaToO4HOro 3aBepLueHHs. MeTa AoCniAXeHHs1: OLiHNT BMICT arpecuBHMX Ta NPOTEKTUBHUX (DaKTo-
PIB LLITYHKOBOIro COKY i pOTOBOI PiAvHU Y NOPIBHSIHHI 3 MOPGDOIOrHHUMM 3MIHAMU Yy XBOPUX HA XPOHIYHUV aTpogiy-
HWi ractput. Martepianu Ta metoau. Y BOCTIIKeHHS BKIOYeHi 56 xBopux: y | rpyny ysiviLLin 12 nayieHTis avLue 3
arpoivHMMU 3MiHaMu CrIM30BOI OOOSIOHKU LLISTYHKA PI3HOrO CTYreHs1 BUpaxeHocTi, y Il rpyry — 24 xBopi, y sikux Ha
OHI aTpoghidHMX 3MIH [iarHOCTOBAHO KULLIKOBY MeTariiasito simLe B aHTpanbHoMy Bigaini wiyHka, y Il rpyny — 20
nayieHTiB 3 KULLIKOBOKO MeTariasieto B Tifi | aHTpasibHOMY BifAini LwyHKa. KOHTPposibHYy rpyry cTaHosuim 16 rpakx-
TUYHO 30poBUX 0Ci6. OUIHKY CTyrneHs aTpoii Ta 3ananeHHs1 B Cri30Bivi 060M0HL LLUTyHKA NpOoBOANIIN 3 HACTYI-
HOM AeTepMiHaliero iHTerpasibHuX nokasHukis — ctagii Ta ctyneHs atpogii 3a cuctemoro OLGA Ta metannasii —
3a cuctemoro OLGIM. 3a gaHummn MopghoOMETPUHHOIO [OCTIAKEHHS 3pi3iB 3a JOMOMOro CBIT/I0BOro MiKPOCKOMy
XSP-139TP («Ulab», YkpaiHa) po3paxoByBann rnokasHuku: S4epHO-UMTOMNIa3MaTnyHe CriiBBigHOLLEHHS, KoediLli-
EHT eslinTUYHOCTI Aep. Y LLTYHKOBOMY COKY Ta POTOBIU PIAvHI BU3Ha4Yasm BMICT rJ1iKOMpPOTeIHIB, ciarioBuX KUCIIOT,
pyKoau, rekcosamiHis. Peaynbraru. MopgomeTpudHe [OCTIOKEHHS 10Ka3ao BUPaXeHe BiporigHe 3MeHLLEeHHS
faAepHo-yuTonnasMatnyHoro cnissigHoLueHHs o (0,12 + 0,04) % y xsopux lll rpynv. KoegilieHT eninTuyHocCTi sgep
HaTUBHUX KJIITUH 3MEHLLYYBaBCSl i3 PO3BUTKOM KULLIKOBOI MeTannaasii: y | rpyni BiH gopisHtosas (0,76 + 0,04) %, ans
Il rpynn ctaHosue (0,65 + 0,11) %, a ansa lll — (0,41 + 0,12) %. Y xBopux 3 KuLLKOBOIO MeTannasieto B 82 % Bu-
napkie 3i 30iMbLUEHHAM B 3 pasu BMICTY ciarioBuX KUC/IOT y LLTYHKOBOMY COKY AiarHOCTYBas MigBULLEHHS PIBHSI
rekco3amiHis Ha 35 %, Togi SIK y navlieHTiB 3 smLie atpogiYHUMKN 3MIHaMK LLTTYHKa BiA3Haqanm 3MeHLLEHHS PiBHS
rekco3amiHis y 2 pasv rnopiBHSIHO 3 KOHTPOSIbHUMM rokasHukamu (p < 0,05). lNoLlurpeHHs1 KnLKoBoi meTannasii y
LUTYHKY acouitoeTbCs 3 MiABULLEHHSIM KiSTbKOCTI [TIIKOMPOTEIHIB Ta rekco3amiHiB y pOTOBIV PIAvHI naLieHTIB, y Tou
Yac 5K ciasioBi KUC/IOTW y Livi GIONIOriHHIV PiguvHI MiABULLYIOTBCS B YCiX AOCTMKYBaHUX rpynax. BeraHosneHi npsami
B3aEMO3B’A3KU MK HasIBHICTIO KULLKOBOI MeTarnnasii B Tifli LU/yHKa Ta BMICTOM [J1iKOMPOTEIHIB SIK B LLTYHKOBOMY
CoKy (r = 0,446, p = 0,008), Tak i B poToBivi piguHi (r = 0,378, p = 0,021). Takox BU3Ha4eHi B3aEMO3B’A3K1 BMICTY
ciasnioBux KUCIIOT y LLUIYHKOBOMY COKY 3i CTyreHem Ta ctagieto ractputy 3a OLGA (r = 0,431, p < 0,01, r = 0,482,
p < 0,01), piBHsi rekco3amiHiB y pOTOBIV pianHi — 3 KoegbiLjieHToM eninTuyHocTi sgep (r = 0,447, p = 0,037). BucHo-
BKM. KoMrisiekcHe BUBYEHHS MOPGOYHKLIOHAIbHUX 3MIH LLISTYHKA Ta CriBBIAHOLLEHHS arpecuBHUX i MPOTEKTUBHMUX
hakTopiB POTOBOI PIAVHW [O3BOSINTE BUSHAYUTU PYNN PUSUKY XBOPUX 3 NepespakoBuMm CTaHamm.

KnouoBi crnoBa: kuiikosa MeTannasis; LLyHKOBUWI CiK; pOTOBa piavHa; ricTOMOris ClIM30B0i 0GOMOHKM LLTYHKA

Bctyn

He3sBaxarouu Ha MeBHi YCITiXX y BUPIIIEHHI TPoOIeMu
paky, i 3okpemMa paky uuiyHka (PLL), momMiTHe 3HMXKEHHS
3aXBOPIOBAHOCTI B YCiX PO3BMHYTUX KpaiHax, MOIIYK 3MiH,
1110 TIepeyI0Th BAHUKHEHHIO KaHIIEPOTeHE3Y, 3aTUIIAETh-
Cs1 aKTyaJIbHUM i TaJleKMM Bill OCTaATOYHOTIO 3aBEPIIEHHSI.

HaiiGinp1oro mpo6ieMoro CTOCOBHO paky ILTyHKa € oro
Ti3HE BUSIBJIEHHS, 1110 HETAaTUBHO BILJIMBA€E Ha Pe3yJIbTaTh
JIIKYyBaHHS i Ta€ BUCOKMI BiICOTOK cMepTHOCTI. Lle mim-
TBEPIKYEThCS TUM (hakToM, 110 Big 60 10 90 % xBopux 3
BIIEpIlie BUSIBJIGHUM pakoMm IutyHka matoTh 11—V craaii
npoiiecy [1, 2].
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besnepeunnm Ha chOTOmIHI € Te, IO HASIBHICTH aTPO-
ii cnmmzoBoi obononku mmyHka (COI) i kuikoBoi Me-
tamazii (KM) mos’si3aHa 3 BUCOKUM PU3UKOM PO3BUTKY
PIII, ockiiibku BOHU CTAaHOBJISITH (DOH, Ha SIKOMY pO3BHBa-
IOThCsl IUCIUIA3id i afeHOKaplMHOMa IIJTYHKA KMIIIKOBOTO
tuiy [3]. Came BUSIBICHHS i CIIOCTEPEXKEHHS 3a Malli€HTa-
MM 3 TAKMMMU TONEPEAHIMU CTAHAMU MOXE CIPUSATU paH-
Hilt giarHoctumni PIL [4].

3araJibHOTIPUIAHSITA €HIOCKOIlisI B OiJoMy CBIiTJi He
JIO3BOJISIE HaliiiHO AuepeHIIiloBaTH i 1iarHOCTYBaTH Iie-
PEeANyXJIMHHI CTaHU ILIIJTYHKA, OTXKe, O10TICisl 3aTUIIaeThCs
000B’3KOBOI0 MPOLENYPOIO, 10 J03BOJISIE CYIUTH MPO
ricromopgonoriuny crpykrypy COIL 3rigno 3 CimHeii-
ChbKOIO Kiacu@ikauiero [5, 6]. 3HaYHO MMOKpallye aiarHoc-
TUKY BIPOBAIXKEHHS y TOBCAKIEHHY MPAKTUKY Cy4acHOI
€HJIOCKOTIii 3i 30LIBIIEHHSIM i XpPOMOCKOTIiEI0 200 BY3bKO-
cmyroBoi eHnockomii (NBI), sika Mae BUCOKY YyTJIMBICTb i
cneuu@ivHicTh [7]. Y TOI ke yac piBeHb IIPOrpecyBaHHS
B paK y MauieHTiB 3 arpodiunumM ractpurom i KM Biaro-
BigHO Bapitoe Bix 0 1o 1,8 % i Bin 0 no 10 % Ha pik [§].
To6to pusuk po3putKy PILL 3aHanTo manuii, 106 BUIpaB-
JaTU E€HIOCKOIliYHe Ta MOpP(OJIOTiYHE CIIOCTEepPesKEeHHS
BCIX IMTAIli€HTIB 3 METOIO BUSBIICHHS TPYII pU3HKY. 3 ypaxy-
BaHHSIM 11bOTO OCTAHHIM YacOM HaOyBa€ YMHHOCTI TOIIYK
HEiHBa3MBHUX MiaTHOCTUYHUX TECTIB, sIKi O BimoOpaxKyBa-
s ctpykTypHi 3miHu COLI ta ix nmporpecyBanHs. JlaHuit
Miaxin Ma€e He TUIbKM JOMOMOITU IPOTHO3yBaTU Iepedir
pi3HMX MeTaIryIaCTUYHUX Ta AMCIIACTUYHUX 3MiH, aje i
J03BOJIUTH (hOPMYBATH I'PYINU MAILEHTIB, AKi MiIISITaloTh
HarJsiay, 1o Y KiHIIEBOMY MiJICYMKY 3HU3UTh YUCEJIbHICTh
XBOPMX Ha pakK IILJTyHKa.

OcTaHHIM 4acoM 3HayHa KiJIbKiCTh POOIT MpuCBsUYECHA
BUBYEHHIO iIMyHOTICTOXIMIYHUX MapKepiB JECTPYKTUBHUX
MPOLECIB Y IIUIYHKOBOMY €MiTeil, 30KpeMa T0CiIKEeHHIO
podi 3axucHux cTpykryp COILl. TpancmMemOpaHHi TIiKO-
MpoTeiHM, abo Tak 3BaHi rejbgopmyrodi myumaun (MUC2,
MUCSAC, MUC5B, MUC6), iHTeHCMBHO BHMBYarOThCSI
3 BUKOPUCTAHHSIM iMYHOTiICTOXiMiUHOTO METOMdY, METO-
ny Tiopunuzaiii in situ i merogy Western blotting. fAxiio
"HopMmanbHolo COII excmpecytotbest myumau MUCI,
MUCS5AC i MUC6, To npu po3BUTKY ITaTOJOTIYHOTO CTa-
HY CKJIal MYILMHIB 3MiHIOEThCS. Tak, BCTAaHOBJICHO, IO
ekcrpecis MUCI13 xapakrepHa 151 KUIITKOBOTO TUITY PaKy
i pparmenTiB COILI 3 KMIIIKOBOIO MeTaIlIa3i€lo, sika He BU-
SBJIIEThCST Ha HeyiukomkeHin COLL [9].

AHanizyloun JaHi JiTepaTypu, CJil BiI3HAYUTH, IO
OCTaHHIM YacoM 3pocjia 1iKaBiCTb BUEHUX 10 BUBUEHHS
CKJIQAy POTOBOI PiIMHU 3 METOK MiarHOCTUKU 3aXBOPIO-
BaHb OpPraHiB TpaBJeHHs SIK OMHI€l 3 ajJbTepHATUB aHa-
nizy kposi [10]. JocnimkeHHs 1i€i GiosoriyHOI pifuHU €
HEiHBa3UBHUM METOJOM, SIKMH MOXE 3aCTOCOBYBaTHCS
HEOTHOPa30BO i Maiizke HEOOMEKEeHMI 3a 00CsITOM 3a00py
matepiany [10].

PotoBa pinuHa MiCTUTB Y CBOEMY CKJIAMi eImimepMalib-
HUli (hakTOp POCTY, IKUI CTUMYJTIOE TIpostidepallito erire-
JliaJIbHUX KJIITUH 513MKa, CTPABOXO/Y, IIJTYHKA i KUIIIEYHUKa
Ta raJIbMy€e CeKpeLilo COMSTHOI KUCIOTU LIITYHKA, MPU 11O~
My Maiike He BIUIMBA€E Ha BUBLIbHEHHS TETICUHY Ta KOH-
LIeHTpallilo racTpuHy B KpoBi [11]. Takox emigmepMaabHUA
dakTOp poCTy CrpUunHsIE TPODiUHY Mit0 Ha OpraHu TpaB-

JIGHHSI, 3 1IMM TIOB’si3aHa HWOTo IIMTONPOTEKTUBHA JIisl Ha
COIII. [doBeneHO eKCHEpUMEHTAIbHO, 110 BHYTPIILIHBO-
IUTYHKOBE BBEACHHST CIIMHU 3 BUCOKMM YMICTOM eITifep-
MaJIbHOTO (haKTOpa pOCTy BipOTiIHO 3MEHIIYE BUPA3KOYT-
BOPEHHS y IIYPiB 3 BUAAJICHUMU MiAIIeJIeITHUMU 3aJI03aMU.

Takum 4YMHOM, Cy4yacHi JaHi 111070 TMepeIpaKoBUX CTa-
HiB ILIUTyHKA CBimyaTh MpoO Te, 110 0arato acmekTiB Mpo-
0JIeMHM ITOCIIIKEHI HeIOCTaTHLO. 30KpeMa, 1€ CTOCYEThCS
(byHKIIiOHAIBHOI aKTUBHOCTI IIJTYHKOBUX 3103 y MOPiB-
HSTHHI 3i CKJIQIOM POTOBOI PiIMHM Ta CTPYKTYPHUMU 3Mi-
namu COLII.

Meta nmociizKeHHsS: OLIIHUTM BMICT arpecMBHMX Ta
MPOTEKTUBHUX (haKTOPiB IUIYHKOBOIO COKY i pOTOBOI pi-
JNIUHU Y MOPIiBHSIHHI 3 MOP(MOJIOTIYHUMU 3MiHAMU Y XBOPUX
Ha XpOHIYHUI aTpO(PiYHMII TaCTPUT.

MarTepiaAu Ta meToamn

HocaimxkeHHst mposeneHi y 56 ocid Bikom Bixg 30 mo
60 pokiB 3 mepeapakKOBUMU CTAHAMMU Y CIM30Biii 000JOH-
i IUTyHKa, sKi IepeOyBajiyd Ha CTallioHAPHOMY JIiKyBaH-
Hi B 1Y «IHcTuTyT ractpoenteposorii HAMH VYkpainu».
006’exToM nmocnimkeHnHs Oynu 6iontatu COILl maiieHTiB,
CKJIaJl IUTYHKOBOT'O COKY Ta POTOBOI PilMHMU.

VYci xBopi micisl peTeabHOro eHAOCKOMIYHOro i Tric-
TosioriyHoro AociimkeHHs OionrtatiB COLI Oynu mo-
niaeHi Ha Tpu rpynu. Y I rpymny yBiiimuy 12 maiieHTiB 3
arpodivnnmu 3miHamu COILLl pi3HOrO CTyIeHs BUpaxke-
HOCTi 6e3 MerarutacTuuyHux 3MmiH, y Il rpyny — 24 xBopi,
y IKuX Ha (oHi arpodiyHux 3MiH giarHoctroBaHo KM B
aHTpaJbHOMY Bimmimi mmynka, y II1 rpyny — 20 namieH-
TiB 3 qudysHoro KM vy Ttini i antpaabHomMy Bigniai COLLL.
KoHTpobHY Tpymy cTaHOBUIM 16 TIPaKTUYHO 3I0POBHX
oci6. Ouinky ctyneHsi arpodii ta 3amaneHHss B COIL
MPOBOIWIM 3 HACTYIHOIO JeTepMiHalli€elo iHTerpaJbHUX
IMOKAa3HUKIB — cTamii Ta cTymeHs aTpodii 3a CHCTEMOIO
OLGA Ta meramnasii — 3a cucremoro OLGIM [12]. dast
MOpGOMETPUIHOTO TOCIIIKEHHS 3pi3u, 3a0apBIlIeHi reMa-
TOKCWIIHOM i e€03uHOM, (poTorpadyBaju 3a ITOMOMOIOI0
imMepciitHoro 06’ ektuBa mpu 30iabmeHHi X 1000 cBiTIOBOrO
Mmikpockoria XSP-139TP («Ulab», YkpaiHa), doToamnapa-
toMm «Canon PowerShot A630» (SImoHist) Ta BUMiproBanucs
3a JOIIOMOTOIO IIporpaMHoro 3abe3nedeHHst Imagel 1.45S
(«National Institutes of Health», CIIIA). Ha orpumaHux
MikpodoTrorpadisix po3paxoByBaarcs TaKi MOPHOMETPIY-
Hi IMOKa3HUKM: SIIEPHO-LIUTOIIJIa3MaTUYHE CITiBBiTHOILICH-
Ha (ALLC), koediuieHT enintuyHocTi ssaep (KEA).

[in yac e3oaroracTpoCKOMiYHOTO JOCTiIKeHHS 301~
paii IUTYHKOBUI CiK METOIOM BiJICMOKTYBaHHSI B rpa-
nyitoBaHy MpoOipky. Busnagaau pH nuryHKoBOro coky,
KOHIIEHTpALlil0 TEeNCUHY, MIIKOMPOTEiHiB, CiaJIOBUX KMC-
JoT — 3a metonoM I. Warren, ¢ykosu — 3a L. Dische, rek-
CO3aMiHiB — 3a peaklli€lo 3 aleTUIAUETOHOM Y JYXKHOMY
cepenoBuili 3a MetogoM R. Palmer.

J171s1 OLIBII TTOBHOI OLIIHKY 3aXMCHUX MEXaHi3MiB CIIH-
30B0O1 000JIOHKH TPABHOI CUCTEMU Y XBOPUX TTPOBOINIIH 10-
CJIIDKeHHSI CIMHU, SIKY 30Mpaiv 3paHKy HaTIleceple IMics
MOJIOCKAaHHSI POTa TEIJIOK KUIT' SIUEHOK BOJOK METOIOM
CIUILOBYBaHHS MpoTsroM 10 XxBuiauH. Y poTOBilt pinuHi Ta-
KOX BM3Hauajiu BMICT TJIIKOMPOTEIHIB, CiaJJOBUX KHUCJIOT,
(byxo3zu, rekcosamiHiB 3a BULLEBKa3aHUMU METOAUKAMU.
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CratucTnyHa 00poOKa pe3yNbIaTiB AOCITIIKEeHb 3MIili-
CHIOBaJlacsl METOJaMM BapiallifHOi CTaTUCTUKM, peali-
30BaHUMHU CTaHAAPTHUM TAKeTOM TPUKJIAIHUX MpOrpam
SPSS 13.0 for Windows. JI;1s1 cTaTUCTUYHOTO aHaJi3y da-
HUX BUKOPHCTOBYBAIM NECKPUMNTUBHY CTAaTUCTUKY; IO-
PIBHSIHHSI CepeHiX 3HayeHb 3MIiHHUX 3[iICHIOBAIA 3a
noromorolo HenapamerpuuHoro wmerony (U-kputepiit
Manna — VYiTHi). Pi3Huis BBaxkanacs BipoTiZHOIO, SIKIIIO
NOCSITHYTUI piBeHb 3HauylocTi (p) O0ys HuzkuuMm 3a 0,05.
KopensuiitHuit aHani3 BUKoHyBaiu 3a CriipMeHOM.

Pe3yAbTaTM T OGrOBOPEHHS

3a JaHWMU TiCTOJIOTIYHOTO MOCHTIIKEHHSs, B o0cTexXe-
HUX Talli€EHTIB yacTille 3a Bce 3ycTpivanach Il ctamis Tta
1I crymine ractputy 3a cuctemoro OLGA, yTiM, miama3oH
3HauYeHb OyB 1OCUTH MUPOKUM (Tabd. 1). Y xBopux I rpy-
MY B aHTPaJIbHOMY BiJlijli CITOCTepirajaach Ijia3MoliMTapHa
iHDITBTpalLlisi CTPOMM TEePeBaXXHO CIa0KOTO i MOMipHOTO
CTYTEHSI BUPAXKEHOCTI 3 BiACYTHICTIO ab0 X C1a0KOI0 aK-
TUBHICTIO 3aIaJIbHOTO TIporecy, y 42,9 % BUIaAKiB B aH-
TpaJbHOMY BilijTi BUSIBJISLIACH Tilepruia3isi HATUBHUX 3a-
03 COL, y Toii yac SIK B OUISHLI Tija iH(iIbTpalis adbo
arpodis y 80,0 % xBopux Oyja BimCyTHsI, rinepruiasiro
3a5103 criocrepiranu auiie B 19,1 % Bunaakis. Llum i mo-
SICHIOETBCS T€, IO B JIaHil TPYITi iHTerpajbHi MOKa3HUKU
cryneHs/crazii ractpury 3a OLGA Oyir 3HaYHO HUKYI.

VY xBopux 3 KM, 00MeXeHOI0 aHTpaJbHUM BilIilIoOM
LIIJTYHKa, iHQIbTpallis aHTpaJibHOTO Bimminy Oyna repe-
BakHO TTOMipHOI0 a00 BUpaxkeHOI0, 10 Hel B OiIbIIOCTI BU-

mankiB (57,3 %) npuenHyBanacs iHbUIBTpallis GyHIaIb-
Horo Bimainy. KiituHu iHdinsrpaTy 3aiiMany nepeBaxkHO
BiIIiT MTOKPUBHO-SIMKOBOTO eritenifo. ¥ 50,0 % GionrTatiB
AQHTPAJILHOTO BiJIiJTy BU3HAYAIUCh CJA0Ki CyIMHHI peak-
il — MOBHOKPOB’s ab0 caabKuii HaOpsK cTrpoMu. Y Tma-
mieHTiB 3 momupeHoo KM iHGinbTpallis B aHTpaJIbHOMY
Ta pyHIATbHOMY Biliijiax 3ycTpivanach BiporiJHO yacTille
(p < 0,05), no Hei B 100 % BUnankiB mpuemHyBanacs iH-
(dinbrpanis B AiSHII KyTa HUTYHKA. AKTUBHICTb 3amajib-
HOTO IpoLIeCy He BiIpi3HsIach 3aJIeXKHO Bill HASIBHOCTi a00
snokaizanii KM.

VY uinomy 3amnajnaeHHs Oyb-sIKOTO CTYIEHsI BUpaKeHOC-
Ti BipOTigHO pijilie 3ycTpivaiocs: B pyHAAJIbHOMY Biamii
utyHka. [1pu mpomy rmmboke momipHe Ta BUpakeHe 3a-
najeHHs YacTillle BUSBISUIM B IUISHIL KyTa LILTyHKa, HixX
B aHTpaJdbHOMY Bimmim (BimmomimHo y 57,5 ta 30,0 %).
Y dyHmanbHOMY Biaiisli yactota BUsIBJICHHS aTpodil cra-
Hosuna 35,0 %, a KM — 22,5 %, 1110 BiporimHoO pifiire, Hix
B aHTPAJILHOMY.

ATpodivyHi 3MiHU Bif c1aOKUX 10 BUpaXkeHUX 3adikco-
BaHo y 100 % xBopux. MopdosoriuHi 3MiHM B ITOKPUBHO-
SIMKOBOMY €TIiTeJlii BU3BHAYaJIMCh Y BUIJISIII AUCTPODIYHUX
3MiH Yy UWIHAPUYIHOMY eIliTeslii, 3MiHM oro ¢opmu Ha
KyOiuHy, BaKyoJIi3allil IIMTOTUIa3MMU.

3MiHM SAepPHO-IIMTOIIA3MAaTUYHOTO CITiBBiIHOIIEHHS
€ TIepIIMMM Ta HaOLTbII TOYHUMM O3HaKaMHM PO3BUTKY
MeTariasii Ta mucruiasii kiritua COIL. Tak, sxmo ALC
He3Mminenux 3ain03 COII popisuiosano (0,18 £ 0,02) %,
y BorHuiiax KM BoHO BiporigHO 30iibliIyBanocst 10

Tabnuysi 1 — Ctpatucpikayis atpogpiyHoro ractputy 3a cuctemoro OLGA (%)

CtyniHb ractputy 3a OLGA
0 | Il ]l \
0 2,5 5,0 15,0 0 0
g;ao“li’éf“p“w | 0 5,0 75 75 5,0
Il 0 0 12,5 5,0 12,5
1l 0 0 5,0 0 0
I\ 0 2,5 2,5 5,0 7,5

- I'=s"

PucyHok 1 — MopchomeTpunyHi o3Haku rinepnnasii enitenito COLL: A) cTpyKTypa He3MiHeHux 3asos,

SLIC He 3mMeHLIeHO. 3abapBieHHs1 reMaToKcuiliHoM Ta eo3nHom. 36. x1000; B) 6iontat xsoporo Il rpynun.
CTpyKTypa 3an03 3 03HaKamu rinepnnasii eniresniro, BupaxeHe 36i/bLLUeHHs1 06’eMy UUTOMIa3Mmn
Ta 3MeHLeHHs SIL|C. 3abapBrieHHs1 remaToOKCUliHOM Ta eo3uHoM. 36. x1000
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(0,33 +0,03) % (p <0,05). Baxx1mBo 3a3HAYMTH, 110 301JTb-
meHHsa ALIC B MeTariacTHIHNX KJIITWHAX YacTillle 3a Bce
CYMPOBOKYBAIOCSI OTO 3MEHIIEHHSIM y TIPWIETJIUX Jli-
JistHKax. Oco0JIMBO TTOMITHOMO 111 pi3HUILS OyJia y GiomnTa-
Tax xBopux Il rpynu. Y wiit rpymi, 3a JaHUMM TiCTOJIOTiYU-
HOTO NOCHiIKeHHsI, Tinepruiadis HatuBHUX 3am03 COILL
crioctepiraiach B 42,9 % BumnankiB. MopdomeTpuuHe
MOCIIIKEHHS TT0Ka3ajI0 BUPaXKeHEe BipoTigHe 3MEHILEeHHS
ALC mo (0,12 £ 0,04) % (puc. 1), Ipu LIbOMY esTKe 3MEH-
weHHs SA1IC crioctepiraiocst HaBiTh Y BUNAAKax, KOJU Ha
TiCTOJIOTIYHOMY Ta €HIOCKOITIYHOMY JOCIiIKeHHI He 0YyI10
BiIMiYeHO BUpaXKeHUX TiNePIIaCTUMHUX 3MiH.

[HIIMM IeTEeKTOPOM MOYATKOBUX 3MiH HATUBHOI CTPYK-
typu COII € koediuieHT enintuuHoCcTI siaep. TouHICTD
po3paxyHky KES neio Buiia 3a JLC Ta He 3a/1e3KUTh Bif
3aTaJIbHOTO PO3MIpy KJIITHH, IO TO3BOJISIE 3MEHIIUTH T10-
XUOKY Bil opieHTallil 3pi3iB. ¥ HallomMy AOCIiIKEHHi KO-
edillieHT eiNTUYHOCTI Siep HATUBHUX KJIITUH 3MEHIIY-
BaBcs i3 po3Butkom KM. Tak, y I rpyni BiH mopiBHIOBaB

(0,76 £ 0,04) %, ns 11 rpynu craroBus (0,65 £ 0,11) %, a
st 11T — (0,41 = 0,12) % (puc. 2). CTaTUCTUIHUI aHAaITi3
BUSIBUB CUJIbHUI KOpEsILiiHUI 3B 130K JaHOTO Mapame-
tpa 3 ALIC (r=0,55, p <0,05). KEfl MmeTanacTuuHux Kiri-
TUH ctaHoBuB Bix (0,66 = 0,01) % mo (0,89 = 0,09) % Ge3
3aJIe3KHOCTI Bill JOCIIiIXKyBaHOI IPyTIU.

IIneoMopdi3Mm siaep, SIKUiE € 03HAKOIO OUIBII TSKKUX
crpykrypHux 3MiH COILI, xapakrepu3y€eTbcsl TOMITHUMU
KOJIMBAaHHSIMU CEPEIHbOTO BiIXWUJEHHS JiaMeTpa Ta TUIo-
i sigep emiteiaibHUX KJIiTUH Ta 30iabieHHsaM KESI.
V Hamomy AOCTIIKEeHHI He BUSIBICHO BipOTiZHUX PO3-
OixxHocTeit Mixx 3HaueHHsiMu KES B aHatizoBaHuX rpynax
(puc. 3A). YriM, B onHoMy Bunanky Ha Tii KM, saka xa-
pakTepusyBaJiacsl BeJIMKOIO TUTolIelo ypaxkeHHs (> 75,0 %
3arajJibHOi IuIolli GionTary), aje 3MEHIIEHOI KiJIbKiCTIO
KeJIMXOIOMIOHNX KJIITUH, OYyJI0 BiZMiueHO 3HAYHE IiIBU-
1eHHsT KoediuieHTa omgHopinHocTi sinep (puc. 3B), mo
JTIO3BOJIUJIO BiTHECTH 1€ BUIAJOK A0 AMCILIA3il erniTenito
COLL.

PucyHok 2 — MopchomeTpunyHi o3Haku rinepnnagii enitenito COLL: A) cTpyKTypa He3MiHeHuX 3asios,
KES He 3meHLeHni. 3abapBrieHHs1 reMaTokcuiiHoM Ta eo3uHom. 36. x1000; B) 6iontat xsoporo Il rpynu.
linepnnasis enitenito 3ano3, NOMIiTHI 3MiHU ¢hopmu sigpa Ta ameHLLeHHs1 KES.
3abapBneHHs1 remaTokcuUIliHOM Ta eo3nHoMm. 36. x1000

"R AN o>

PucyHok 3 — MopghomeTpunyHi o3Haku ancnnasii enitenito COLLU: A) knitnum i3 Borumnwga KM,

cepefHe BiAXWNIeHHSA AiameTpa sifep He rnepeBuLLy€e KOHTPOJIbHUX 3Ha4YeHb. 3abapBJIeHHS] reMaToKCUNIHOM
Ta eo3nHom. 36. x1000; B) noyarkoBi o3Haku gucnnasii knitnd COLL, nomiTHe KonMBaHHsA cepefHboro
BigxuneHHs giameTtpa siaep. 3abapsrieHHs1 peaktnsom LLingpa. 36. x1000
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AHaJi3 yMiCTy IIUTYHKOBOI'O COKY Y ITOPiBHSIHHI 3 MOp-
¢osIoriYHUMM 3MiHaMU y XBOPUX Ha XpPOHIYHMI aTpodiu-
HUI1 racTpuT moka3sas, 110 B | Ta 1l rpymax Oyno BcTaHOB-
JIGHO allMJHWI cTaH HITyHKOBOI cekpettii (2,50 £ 0,30 ta
2,83 £ 0,63 BinmosigHo), Toai sk y III rpymi y 6 marieH-
TiB CITOCTepirajiv allMIHWK CTaH 3 CepeaHiM 3HaYeHHSIM
(2,50 + 0,35), a y 8 xBopux BimMiueHO aHALIMJHUIA CTaH 3
cepenHiM rmoxkasHukom pH (7,40 £ 0,21).

IIlomo «xinbKocTi mericuHy, To B oci0 | rpymu ce-
penHe 3HaYeHHs JaHOTO  TOKa3HMKa  CTaHOBWJIO
(0,49 £ 0,22) mr/mu, Il rpynu — (0,440 + 0,008) mr/mu,
a Takox B oci6 Il rpynu 3 auuaHUM CTaHOM IIUTYHKOBOI1
CeKpellii piBeHb IeTICMHY He BiIpi3HIBCS Bill KOHTPOIIO —
(0,620 = 0,004) mr/ma. BiporigHux 3miH TOpIiBHSIHO 3
KOHTPOJIBHOIO I'PYIIOI0 KiJIbKiCTh IMEIICMHY HaOyBaJia JIuIiie
y xBopux Il rpynu 3 aHTallMIHUM CTaHOM, 3MEHIITYIOUUCH
y 15,5 paza. AHaji3youu NepcoHalbHi JaHi, CJIi KOHCTa-
TyBaty, mo y 55,0 % obcrexenux I rpymu, 54,5 % — Il ta
66,7 % — 111 rpynu BigMivyaaoch 3HUKEHHSI KOHLIEHTpa-
il MerncuHy, MpuIoMy OibII BUpaXeHe (BMIiCT MEICUHY
Hixde 3a 0,1 Mr/min) crioctepiranu y 66,7 % maitieHTiB 3
ToTasibHOO KM.

O1iHKa KiJTbKICHOTO CKJIaay 3aXUCHOTO hakTopa TJIi-
KOMPOTETHOBOTO Tesii0 TMOKa3aja, 110, He3Baxalouud Ha
crpykrypHi 3miHu COILI Ta ix nokamizanito, KiTbKiCTb IJTi-
KOIPOTETHIB Y JIOC/i/IXKyBaHUX TALIIEHTIB Malixke He Bifpi3-
Hstnach, craHoBasuun y I rpymi (0,11 + 0,01) mr/mi, y IT —
(0,14 £ 0,03) mr/mi, y I — (0,15 £ 0,03) mMr/mi npotu
(0,10 £ 0,01) Mr/mi y KOHTPOJIbHII TPYIIi.

IIpu mocnimkeHHi piBHS ciaJlOBUX KUCIIOT, SIKi € Map-
kepoMm anbrepatuBHuX TipolieciB y COI, BcTaHOBIIEHO,
1o y xBopux I rpymnu 1eit mokasHuk y 2,6 pasa (p < 0,01)
MepeBUIIIMB KOHTPOJIbHI 3HaYeHHs, y Il rpymi — y 3 pa3su
(p<0,01), y I rpyni — y 3,4 paza (p < 0,001) (puc. 4).

1o cTocyeThcs 3aXMCHUX KOMITOHEHTIB CTPYKTYP CJIH-
30BOTO TeJIt0, TO BMIiCT (DyKO3U Maiike He Bifpi3HSIBCS Bif

KOHTPOJIbHUX MTOKA3HMKIB, JvIie B | rpyIi BiH 301IbIINBCS
1o (1,33 £ 0,03) mmoab/i1 (To6To Ha 16 %, p < 0,05). Boxn-
HOYac 3MiHM PiBHSI reKCO3aMiHiB MaJii pi3HOCIIPSIMOBAHUIA
xapakrep. Tak, y I rpymi Lieil ToKa3HUK 3MEHIIMBCA y 2 pa3u
TMOPIBHSIHO 3 KOHTPOJIBHOMO Tpyrioto, HatoMmicTh y 11 Ta I11
rpymnax yMicT rekco3amiHiB migsuiuscs Ha 35 % (p < 0,05).

V pe3yabTaTi AOCTiIKEeHHS pOTOBOI PiIMHY BCTAHOBJIE-
Ho 3HmKeHHs 1l pH (< 7) y 25 % nocmimkenux 11 rpymnu ta
50 % mauientiB 111 rpynu. PiBeHb IIiKOMPOTETHIB Y XBO-
pux I Ta Il rpyn maiike He Bifpi3HSIBCS Bill KOHTPOJIbHUX
nokasHukiB, y III rpymi — BiporimHo 30ijibIyBaBcs 10
(0,240 £ 0,005) mr/m ipotu (0,10 + 0,01) MT/MIT y KOHT-
poubHiii rpyti (p < 0,001).

Ilomo piBHS cialoOBUX KUCIIOT, TO BiH OYB ITiABUIIEHUM
Yy POTOBIil PiAWHI y BCiX 0OCTEXXEHUX XBOpUX: Ha 64 % y
I rpymi (p < 0,001), Ha 42 % — y 11 rpymi (p < 0,05) Ta Ha
92 % — y I rpymi (p < 0,001) (puc. 5).

Haii6inpiii 3MiHM BMicTy (yKo3u B POTOBili pimuHi
Bim3HaueHo y mamieHTiB | rpymu: meil moka3HUK y 2 pa3u
(p < 0,05) mepeBuiilyBaB AaHi KOHTPOJbHOI rpynu Ta y 1,5
pasza OyB BUIIUMM IOpiBHSAHO 3 xBopuMu 3 KM (p < 0,05).
BonHouac piBeHb rekcosamiHiB y | rpymi minBuiryBaBcst
o (1,19 £ 0,17) mmons/n (to6to Ha 50 %, p < 0,001), y
11 rpyni — maiike He Bigpi3HSIBCS Bil KOHTPOJIbHUX ITOKa3-
HUKiB, ctaHoBJstuM (0,95 * 0,13) mmosb/n, a B 111 rpymi —
nigsuryBascs 1o (1,35 + 0,18) mmosnb/n (TodTo Ha 82 %,
p <0,001).

Otke, y pe3yabraTi JOCTIKEHHSI BUSIBJIEHA JAUCIIPO-
THOPIIisI KOMIIOHEHTIB IIOJIMEPHMX CTPYKTYp CJIM30BO-
ro TeJII0 IITYHKOBOIO COKY Ta POTOBOI PiAWHM, IO CBiI-
YUTH PO MOPYIIEHHS 0i0OCMHTE3y IIIKOMPOTEIHiB i MoXe
OyTH TIOB’SI3aHO 3 CEKPEIIEI0 «HEe3PiINX» TIIKOIPOTEIHIB.
OcraHHI He 3a0e3MeuyoTh aleKBaTHUI piBeHb (i3nKo-Xi-
MiYHHX BJIACTMBOCTEW TEJIO, SIKWI BKPUBAE JIIOMEHAIBHY
nosepxHio COII, 110 cripusie ii MOMKOIXKEHHIO arpecuB-
HUMU (paKTOpaMM.

MMOJb/M

B Cianosi knucnotn M ®ykosa M lekco3amiHu

1,5
1

1,33

0,5
0

KoHTpornb

| rpyna

1,28

1,23

1,10 1,20

Il rpyna Il rpyna

PucyHok 4 — YmicT cianoBux KUCOT, (hyKO3U Ta reKco3aMiHiB y LLUITYHKOBOMY COKY XBOPUX
Ha XPOHi4HNI aTpohiYHUA racTput

MMOJb/M

| B Cianosi knucnotn M ®ykosa M lekco3amiHu

1,5
1

1,17 1,19

0,5
0

KoHTpornb

| rpyna

1,35

1,08 0,95 0.88

Il rpyna Il rpyna

PucyHok 5 — YMicT cianoBux KUCOT, (hyKO3M Ta rekco3aMiHiB y pOTOBI pignHi xBopux
Ha XPOHi4HNI aTpohiYHUA racTput
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| v [ VWV

PucyHok 6 — PaHHi 3MiHu, Lo nepeayroTb MOPGhOsIOriyHi nepebynosi c/in30B0i 060/I0HKU LUNTYHKa
3 PO3BUTKOM KULLKOBOI MeTarnnasii 3a5o3

IIpu mpoBeaeHHI KOPEALiHOIO aHajli3y BCTAaHOBJIEHI
MpsiMi B3aEMO3B’I3KM MiX HasIBHICTIO KUIITKOBOT MeTarLjia-
3ii B TiJIi LIDTyHKA Ta BMiCTOM TJIiIKOIIPOTEiHIB K B IIUTYH-
KoBOMY coKy (r = 0,446, p = 0,008), Tak i B poTOBiil piauHi
(r=10,378, p = 0,021). Takox BMU3HA4YECHi B3a€EMO3B’SI3K1
BMICTY CiaJJOBUX KMCJIOT Yy LIIYHKOBOMY COKY 3i CTyIle-
HeM Ta cragiero ractputy 3a OLGA (r = 0,431, p < 0,01;
r= 0,482, p < 0,01), piBHSI TeKCO3aMiHiB Yy pOTOBIili pigu-
Hi — 3 KE{ (r= 0,447, p = 0,037).

Takum ynHOM, GioXiMiuHMIT Ta MOpHOMETPpUUHUIT aHAa-
JIi3 paHHIX 3MiH, MOB’s13aHUX 3 pO3BUTKOM KM IITyHKOBUX
3aJ103, BUSIBUB, 110 aTpodist 3a103 Ta KM cynmpoBOIXKy€eTh-
Cs1 MiABUIIIEHHSIM KiJIbKOCTi T€KCO3aMiHiB y pOTOBiii pinuHi
MAalIi€HTIB, y TOM Yac SIK (PyKTO3a BipOTiMHO ITiABUIITYETHCS
TUTBKM y TIALIIEHTIB 3 aTpo(di€ro, a IIiKOMPOTEeIHN — Y Malli-
€HTiB 3 rorpeHoo KM (puc. 6). ITpu usomy pH poroBoi
PiZIMHI BipOTiZHO 3HUXYETHCSI 3 PO3BUTKOM Ta TOIIUPEH-
HSM KHWIIIKOBOI MeTaIlla3zii, a KiJbKiCTb IeKCO3aMiHiB Ta
CiaJIOBUX KUCIOT Y IIUTYHKOBOMY COKY TTiIBUIILYETHCS.

BucHOBKMU

1. ¥ xBopux Ha XpOHIYHUI aTpodiuyHUil TacTpUT Y
19,1 % Bunankis y Timi nuryHka T1a B 42,9 % BUIanKiB B
AHTPAJbHOMY HOTO BiIJii BUSIBISUIACH TiMepruiasis Ha-
TuBHUX 3an03 COLI. MopdomeTpuyHe TOCTiIKEHHS
MoKa3ajo BUpaXeHe BiporilHe 3MEHIUEHHS SIAePHO-II1-
TOIUIAa3MaTUYHOTO CHiBBiAHOIIEHHS y XBopux 3 KM, 00-
MEXXEHOIO aHTPaJIbHUM BiIIiIOM IIIyHKA, Ta KoedilieHTa
€JIINTUYHOCTI si1ep HATUBHUX KJIITUH Y MALIEHTIB i3 OLIN-
pexoro KM.

2. YV XBOpHX 3 KMIIKOBOIO MeTaruiasiero B 82 % Bu-
MNaaKiB 3i 30UIbIIEHHSIM B 3 pa3u BMICTY CiaJJOBUX KUCJIOT
Yy LUIYHKOBOMY COKY CIIOCTEpiraau TMiIBUIIEHHS DPiBHS
rekco3aMiHiB Ha 35 %, Tomi sIK y TAIliEHTIB 3 JIMIIE aTpo-
(GiYHMMU 3MiHaAMU IUTYHKA Big3HAYaJIX 3MEHILIEHHS PiBHSI
reKCco3aMiHiBy 2 pa3u MOPiBHSIHO 3 KOHTPOJIbHUMU MOKa3-
Hukamu (p < 0,05).

3. TommpeHHsT KMITKOBOI MeTaIliasii y IIJTyHKY aco-
LHIOETbCS 3 MiABUILEHHSIM KiJbKOCTI INIIKOMPOTEIHIB Ta
TeKCO3aMiHiB y pOTOBIil piIMHi ITAlli€HTIB, Y TOH Jac SIK Ci-
JTOBi KMCJIOTH Y Liid Gi0JOTIUHIN pimvHI MiABUIIYIOTHCS B
YCiX IOCTiIKyBaHUX IrpyIiax.

4. BunineHi MopdodyHKIiOHaIbHI KpUTEpii OIiHKK
CTPYKTYPHUX 3MiH IILTyHKa MepeapaKkoBOi CIIPSIMOBAHOCTI
JTO3BOJISITh IEPCOHi(hiKyBaTH TAKTUKY BEIEHHSI XBOPOTO Ha
XPOHIYHMIA aTPpODiYHMI TaCTPUT.

IlepcnekTuBM noaadbmIMX J0CJ]iKeHb. KomruiekcHe
BUBUYCHHS MOP(DODYHKIIIOHATPHUX 3MiH IILTyHKA Ta CITiB-
BiTHOIIIEHHSI arPECUBHUX i TPOTEKTUBHUX (haKTOPiB POTO-
BOI PiIMHU JO3BOJUTH BUSHAUUTH I'PYNU PUBUKY XBOPUX 3
repeapakoBUMU CTAHAMMU.

Konduikr inTepeciB. ABTOpM 3asBJISIIOTH MPO BiICyT-
HICTh KOHQJIKTY iHTepeciB Ta BJIacHOI (piHAHCOBOI 3alli-
KaBJIGHOCTi MPpU MiArOTOBLIi JaHOI CTaTTi.

Indopmamnis npo dinancyBanna. Po6oTa BUKOHY€ETbHCS
BiITTOBITHO [0 IUIaHY HAYKOBUX IOCITIIKeHb JlepkaBHOI
yctaHoBU «lHcTUTyT TractpoeHTeposorii HAMH Ykpa-
iHM» B paMKax HayKOBO-IOCIiZHOI po0oTu «Bupumtm
0COOJMBOCTI KOMOPOiAHOTO CTAaTyCy Ta IMTOKiHOBOTO Oa-
JIAaHCY y XBOPHX i3 MepeJpakoBUMU CTaHAMU IILJyHKa Ta
OOIPYHTYBaT! HOBIi HiAXOAU OO IiarHOCTUYHO-JIIKYBalb-
HOi TakTMKu» (Homep aepxkpeectpauii 0117U000579).
Vci namienTy mignucany iHopMoBaHy 3Toay Ha y4acTb Y
LIbOMY JTOCJIiI>KEHHI.

Buecok aBtopis: Mociiiuyk JI. M. — KOHILIEIIIisS Ta OU-
3aiiH IOCIiIXKeHHsI, opopmieHHs cTaTTi; laiidap 10.A. —
MPOBEIEeHHS Ta aHali3 TiCTOJOTIYHUX NOCHiIXeHb; Kie-
HiHa I.A. — mipoBeneHHsT OI0XIMIYHUX MOCIIXKEHb Ta 1X
aHanis; llemiwko O.Il. — CTBOpPEHHS €JIEKTPOHHOI 6a3u
NIaHWX, CTaTUCTUYHA OOpoOKa Mmarepiany, peaaryBaHHS
CTaTTi.
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State Institution “Institute of Gastroenterology of the National Academy of Medical Sciences of Ukraine ”, Dnipro, Ukraine

Morphofunctional parallels of the stomach in patients
with chronic atrophic gastritis

Abstract. Background. Despite some progress in addressing gas-
tric cancer, a marked reduction in morbidity in all developed coun-
tries, the search for changes that precede carcinogenesis remains
relevant and far from complete. The purpose of the study: to assess
the content of aggressive and protective factors of gastric juice and
oral fluid in comparison with morphological changes in patients
with chronic atrophic gastritis. Materials and methods. The study
included 56 patients: group I included 12 patients with atrophic
changes of the gastric mucosa of varying severity, group I — 24
patients with atrophic changes diagnosed with intestinal metapla-
sia only in the antrum of the stomach, in group III group — 20
patients with intestinal metaplasia in the body and antrum of the
stomach. The control group consisted of 16 healthy individuals.
Assessment of the degree of atrophy and inflammation in the gas-
tric mucosa was performed with the subsequent determination of
integral indicators — stage and degree of atrophy according to the
OLGA system and metaplasia — according to the OLGIM system.
According to the morphometric study of sections using a light mi-
croscope XSP-139TP (“Ulab“, Ukraine) calculated indicators:
nuclear-cytoplasmic ratio, the ellipticity of the nuclei. The con-
tent of glycoproteins, sialic acids, fucose, hexosamines was deter-
mined in gastric juice and oral fluid. Results. Morphometric study
showed a significant decrease in the nuclear-cytoplasmic ratio to
(0.12 £ 0.04) % in patients of group III. The coefficient of ellipti-

city of the nuclei of native cells decreased with the development of
intestinal metaplasia: in group I it was equal to (0.76 + 0.04) %, for
group Il it was (0.65 £ 0.11) %, and for group 111 — 0.41 £0.12) %.
In patients with intestinal metaplasia in 82 % of cases with a 3-fold
increase in the content of sialic acids in gastric juice was diagnosed
with an increase in hexosamines by 35 %, while patients with only
atrophic changes in the stomach showed a decrease in hexosamines
2 times compared to controls (p < 0.05). The spread of intestinal
metaplasia in the stomach is associated with an increase in the
amount of glycoproteins and hexosamines in the oral fluid of pa-
tients, while sialic acids in this biological fluid are increased in all
study groups. There are direct relationships between the presence
of intestinal metaplasia in the body of the stomach and the content
of glycoproteins in both gastric juice (r = 0.446, p = 0.008) and
in oral fluid (r = 0.378, p = 0.021). The relationship between the
content of sialic acids in gastric juice with the degree and stage of
gastritis by OLGA (r = 0.431, p < 0.01; r = 0.482, p < 0.01), the
level of hexosamines in oral fluid with the coefficient of ellipticity
of the nuclei (r = 0.447, p = 0,037). Conclusions. A comprehensive
study of morpho-functional changes in the stomach and the ratio of
aggressive and projective factors of oral fluid will determine the risk
groups of patients with precancerous conditions.

Keywords: intestinal metaplasia; gastric juice; oral fluid; histolo-
gy of gastric mucosa
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Changes in serum somatostatin level
and its association
with calcium metabolism indicators in patients
with gastroesophageal reflux disease
and spinal injuries of degenerative-dystrophic
and inflammatory genesis

Abstract. Background. The study of clinical features, factors and levels of various biologically active substances
that may play an important role in the pathogenetic mechanism of gastroesophageal reflux disease (GERD) in
combination with degenerative-dystrophic or inflammatory lesions of the spine, is an extremely important problem
of the modern medical community. The purpose of the research is to determine the peculiarities of changes in
the level of serum somatostatin (SST) and its relationship with calcium metabolism in patients with GERD and
spine lesions of degenerative-dystrophic and inflammatory genesis. Materials and methods. 84 patients with
spinal lesions of degenerative-dystrophic or inflammatory genesis in combination with GERD were examined.
The examined patients with GERD were divided into two groups depending on the form of spine injury. Group |
included 44 patients with osteochondrosis (OS) of the cervical and thoracic spine (SpA). Group Il consisted of
40 patients with spinal arthritis. Results. There was a significant increase in the level of serum SST in both
groups of the studied patients with GERD and spine injury of degenerative-dystrophic or inflammatory origin. At
the same time, a more pronounced deviation from the norm was detected in group Il of patients (increase up to
(0.756 £ 0.027) pg/ml, p < 0.01). Determination of level 25(OH)D in serum indicates vitamin D, deficiency in patients
with GERD and OS (decrease to (23.35 + 0.71) ng/ml, p < 0.05) and its deficiency in patients with SpA (decrease
to (18.66 + 0.52) ng/ml, p < 0.01). Serum 25(0OH)D levels also decreased more markedly in the atypical clinical
course of GERD in the examined patients. Conclusions. In patients with GERD with degenerative-dystrophic and
inflammatory lesions of the spine, an increase in the level of serum SST was found with the most pronounced
deviation from the norm in atypical manifestation of GERD. A correlation between SST and a decrease in the level
of 25(0OH)D and Ca**, mainly in patients with atypical clinical course of GERD, was established.

Keywords: esophageal, extraesophageal manifestations of gastroesophageal reflux disease; osteochondrosis;
spondyloarthritis; somatostatin; vitamin D,; calcium

Introduction

Among the lesions of the spine, accompanied by neuro-
logical manifestations, the most common are degenerative-
dystrophic processes. They are among the most common
pathologies, and the rate of neurological manifestations of
degenerative-dystrophic lesions of the spine in all diseases of
the peripheral nervous system is significant [1].

Seronegative spondyloarthropathy (SpA) is a group of
interrelated clinically intersecting chronic inflammatory
rheumatic diseases, including idiopathic ankylosing spon-
dylitis (the most typical form), reactive arthritis, psoriatic
arthritis and enteropathic arthritis associated with an in-
flammatory bowel disease. The most characteristic clini-
cal feature of SpA is back pain, which has an inflammatory
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nature. Differential diagnosis among these forms, especially
in the early stages, is not always possible due to the unclear
clinical features of different forms, but this usually does not
affect the tactics of their treatment [2].

According to current guidelines, patients are prescribed
nonsteroidal anti-inflammatory drugs (NSAIDs) to reduce
pain and improve quality of life in cases of musculoskeletal
disorders. During treatment with this group of drugs, the
occurrence of side effects is very common. The main nega-
tive property of all NSAIDs is the high risk of side effects
from the digestive tract. Dyspeptic disorders are observed in
30—40 % of patients receiving NSAIDs, erosions and ulcers
in the stomach and duodenum in 10—-20 %, and bleeding
and perforations in 2—5 %. Dyspepsia is the main reason for
discontinuation of NSAID treatment in more than 50 % of
cases. Dyspepsia is most often observed in patients with a
history of gastrointestinal pathology [3].

The prevalence of gastroesophageal reflux disease
(GERD) in Western populations over the past 30 years has
a clear tendency to increase and varies from 10 to 30 %
[4, 5]. The study of GERD is also relevant due to both typi-
cal and atypical (bronchopulmonary, cardiac, dental, oto-
laryngological) clinical manifestations of the disease, which
complicate the diagnosis of GERD [6]. In the pathogenesis
of GERD, as in other acid-dependent pathological condi-
tions, the leading is a disturbance of the balance between
aggressive and protective factors in the esophageal mucosa
with the predominance of the former [5].

Thus, the study of clinical features, factors and levels of
various biologically active substances that may play an im-
portant role in the pathogenetic mechanism of GERD in
combination with degenerative-dystrophic or inflammatory
lesions of the spine, is an extremely important problem of
the modern medical community.

The purpose of the study is to determine the peculiari-
ties of changes in the level of serum somatostatin (SST) and
its relationship with calcium metabolism in patients with
GERD and spine lesions of degenerative-dystrophic and
inflammatory genesis.

Materials and methods

84 patients with spinal lesions of degenerative-dystro-
phic or inflammatory genesis in combination with GERD
were examined. The examined patients were hospitalized
in Rheumatology, Neurology, Traumatology and Gastro-
enterology Departments of Municipal Non Profit Enter-
prise “Transcarpathian Regional Clinical Hospital named
after Andrii Novak”of Transcarpathian Regional Coun-
cil, and patients who were on outpatient observation by
family doctors at the place of residence, as well as under-
went dental treatment at Dental Plus Clinic in the period
of 2019—-2021. The examined patients with GERD were
divided into two groups depending on the form of spine
injury. Group I included 44 patients with osteochondro-
sis of the cervical and thoracic spine, among them there
were 26 males (59.1 %) and 18 females (40.9 %), with the
average age of (43.7 = 3.8) years. Group II consisted of
40 patients with spinal arthritis. Among them there were
16 males (40.0 %) and 24 females (60.0 %), with the ave-
rage age of (46.9 £ 5.1) years.

The control group included 20 healthy individuals:
11 males (55.0 %) and 9 females (45.0 %) without lesions of
the musculoskeletal system and upper gastrointestinal tract.
The average age was (43.2 £ 4.6) years.

All studies were performed with the consent of patients,
and their methodology was in line with the Helsinki Dec-
laration of Human Rights of 1975 and its revision in 1983,
the Council of Europe Convention on Human Rights and
Biomedicine, and the legislation of Ukraine.

The diagnosis of GERD was established according to the
criteria of the unified clinical protocol (order of the Minis-
try of Health of Ukraine dated 31.10.2013 Ne 943) taking
into account complaints, endoscopic examination data, etc.
To confirm the diagnosis, the examined patients underwent
fibroesophagogastroduodenoscopy (FEGDS) using endos-
copy equipment Pentax ERM-3300 video processor and
flexible fiber endoscopes Pentax E-2430, GIF-K20. Also,
24-hour pH monitoring according to the method of Prof.
V.N. Chernobrovy was performed. The Los Angeles (LA)
classification (1998) was used for endoscopic assessment
of the degree of damage to the esophagus: Grade A — one
(or more) mucosal break no longer than 5 mm, that does
not extend between the tops of two mucosal folds; Grade
B — one (or more) mucosal break more than 5 mm long
that does not extend between the tops of two mucosal folds;
Grade C — one (or more) mucosal break that is continuous
between the tops of two or more mucosal folds but which in-
volves less than 75 % of the circumference; Grade D — one
(or more) mucosal break which involves at least 75 % of the
oesophageal circumference [7].

The diagnosis of spondyloarthritis (SpA) was estab-
lished on the basis of diagnostic criteria of the American
College of Rheumatology (ACR, 2018) and European
League Against Rheumatism (EULAR, 2018). Osteo-
chondrosis (OC) of the cervical and thoracic spine was
diagnosed on the basis of physical and general clinical me-
thods, as well as the results of computed tomography of
the above sections of the spine. To study the motor ability
of the spine, a functional assessment of spine mobility and
muscle strength of the back and abdomen was performed
(Schober test, spine extension, finger-floor test, functional
tests to determine the strength endurance of the extensor
muscles of the back and abdomen), in accordance with the
recommendations of the American Academy of Orthope-
dic Surgeons (AAOS, 2018) [8, 9].

All patients were tested for serum somatostatin le-
vel by enzyme-linked immunosorbent assay (ELISA)
using Human Somatostatin EIA-1 Kit test system No.
1.03930004301 from Ray Biotech. The level of total cal-
cium (Ca**) in the serum of the examined patients was
determined by colorimetric method. The level of 25-hy-
droxyvitamin D (25(OH)D) was also determined to assess
the status of vitamin D in the examined patients using an
immunochemical method with electrochemiluminescent
detection (ECLIA — Cobas 6000), using Roche Diagnos-
tics (Switzerland) test systems. The level < 20 ng/ml was
evaluated as vitamin D deficiency; 20.0 — < 30 ng/ml —
insufficiency, and the level > 30 ng/ml was considered op-
timal. The level of total calcium in the serum was deter-
mined by chlorimetric method.
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The inclusion criteria were as follows: the presence of
clinical symptoms (typical and atypical) of GERD, detec-
tion of FEGDS changes in the esophageal mucosa charac-
teristic of GERD, spondyloarthritis, and osteochondrosis of
cervical and thoracic spine.

The exclusion criteria were as follows: functional or or-
ganic diseases of the esophagus, stomach and duodenum,
non-erosive form of GERD, Barrett’s esophagus, Helico-
bacter pylori positive patients, and patients with psychiatric
and oncological diseases.

The analysis and processing of the results of the exami-
nations was performed by the computer program Statistics
for Windows v. 10.0 (StatSoft Inc, USA) using parametric
and non-parametric methods for evaluating the results.

Results

Complaints of digestive organs characteristic of GERD
(typical esophageal manifestations) were more often found
in patients of group I — 54.5 % of the examined patients
(p < 0.05), while patients of group II were more often diag-
nosed with extraesophageal forms of GERD — 57.5 % of
the examined patients (p < 0.05). The leading clinical mani-

festation of the upper digestive tract lesions in patients of
both groups was acid regurgitation, heartburn, sore throat
and dysphagia.

Atypical manifestation of GERD in patients of both
groups were more often manifested by dental, otolaryngo-
logical “masks”. At the same time, there was a difference:
patients of group I with OC of the cervical and thoracic
spine more often had dental form of GERD (40.0 % of
subjects, respectively — p < 0.05), while patients with SpA
were more often diagnosed with otolaryngological “mask”
of GERD (43.5 % of examined patients — p < 0.05). The
cardiac form of GERD was 7.4 % more common in SpA
(p < 0.05), while the bronchopulmonary form of reflux di-
sease was found with almost equal frequency in patients of
both groups (15.0 % and 13.0 % of the examined patients,
respectively). The results are shown in Table 1.

FEGDS confirmed the diagnosis of GERD in all exa-
mined patients in both groups with spinal cord injury of
degenerative-dystrophic or inflammatory origin. At en-
doscopic examination in all patients of both groups it was
manifested by gastroesophageal reflux and reflux esophagitis
(RE) of varying severity (Table 2)

Table 1 — Clinical manifestations of GERD in the examined patients, %

Symptoms Group | patients (n = 44) Group Il patients (n = 40)
Typical manifestation of GERD (n =24) 54.5* (n=17) 425
Atypical manifestation of GERD (n=20)45.5 (n=23) 57.5*
Dental 40.0* 26.1
Otlaryngological 35.0 43.5*
Bronchopulmonary 15.0 13.0
Cardiac 10.0 17.4*

Note. The difference between the indicators in patients of groups | and Il within the clinical form of the disease is
significant: * — p < 0.05.

Table 2 — The nature of endoscopic changes in the examined patients of group I, %

Endoscopic Typical Atypical manifestation of GERD (n = 20)
(ﬂag;;::;f?g;?igz ) ofmGal'E‘geDs(tra!":o&) I()ne:tg)l Otolar()r/‘ngc;l)ogical Broncl;gp;u:l;)nonary Car?nio=lozg)ical
LA-A 20.8 - — - -

LA-B 50.0 ¢ 50.0* 57.1* 66.7 100.0
LA-C 29.2 375 42.9 33.3 -
LA-D — 12.5 - - -

Note. The difference between the indicators in patients of groups | and Il within the clinical form of the disease is

significant: * — p < 0.05; ** — p < 0.01.

Table 3 — The endoscopic changes in the examined patients of group Il, %

Endoscopic Typical Atypical manifestation of GERD (n = 23)
manifestations | manifestation Dental Otolaryngological | Bronchopulmonar .
(LA classification) | of GERD (n=17) | (n = 10) hog) > neay Y | cardiac (n=3)
LA-A 11.8 - - - -
LA-B 471 30.0 33.3 50.0 33.3
LA-C 35.2¢ 50.0 50.0 50.0 66.7
LA-D 5.9 20.0* 16.7** - —

Note. The difference between the indicators in patients of groups | and Il within the clinical form of the disease is

significant: * — p < 0.05; ** — p < 0.01.
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It was noted that in the group of patients with OS, the se-
verity of RE more often corresponded to LA-B, both in the
typical and atypical course of GERD. In patients of group I
LA-A and LA-C was found almost with the same frequency
(20.8 % and 29.2 % of patients), while none of the patients
with typical manifestation of GERD were diagnosed with
LA-A. In patients with OS of the spine and atypical mani-
festation of GERD most often LA-B was detected during
FEGDS.

During endoscopic examination, patients of group II
with SpA and the typical manifestation of GERD were more
often diagnosed with esophageal lesions of LA-B (47.1 % of
patients), while in extraesophageal forms of GERD lesions
of the esophagus more often corresponded to LA-C. In
contrast to patients of group I, with SpA often had candida
esophagitis (CE), mainly in the atypical course of GERD.
Thus, 40.0 % of patients had dental manifestations and
33.3 % of patients otolaryngological “masks” (p < 0.01).

There was a significant increase in the level of serum SST
in both groups of the studied patients with GERD and spine
injury of degenerative-dystrophic or inflammatory origin.
At the same time, a more pronounced deviation from the
norm was detected in group Il of patients (increase up to
(0.756 £0.027) pg/ml, p<0.01). Noteworthy is the change in
the level of SST in the serum in both groups of the examined
patients depending on the clinical form of GERD, with the
maximum increase in patients with atypical manifestation
of GERD. Determination of level 25(OH)D in serum indi-
cates vitamin D, deficiency in patients with GERD and OS
(decrease to (23.35 £ 0.71) ng/ml, p < 0.05) and its deficien-
cy in patients with SpA (decrease to (18.66 £ 0.52) ng/ml,
p < 0.01). Serum 25(OH)D levels also decreased more

markedly in the atypical clinical course of GERD in the
examined patients. The analysis of the obtained data indi-
cates a decrease in serum calcium with the maximum de-
viation from the norm in patients of group II with atypical
manifestation of GERD (decrease to (1.82 + 0.05) mmol/1
at a rate of (2.41 = 0.12) mmol/1, p < 0.01).

Correlation analysis established the relationship between
serum SST and a decrease in serum 25(OH)D and Ca*™. At
the same time, a strong correlation was found between these
indicators in patients of group II with the atypical clini-
cal course of GERD; a moderate correlation was found in
esophageal manifestations of reflux disease. In patients of
group I, the correlation between these indicators was es-
tablished mainly in patients with atypical manifestation of
GERD (Table 5).

Thus, in patients with degenerative-dystrophic and in-
flammatory lesions of the spine GERD is more often mani-
fested by atypical clinical symptoms. Examination of serum
SST level indicates its increase with the most pronounced
deviation from the norm in extraesophageal manifestations
of GERD. In this case, a correlation was found between the
increase in serum SST level and the decrease in the level of
25(0OH)D and Ca** in these patients.

Discussion

Studies of pathogenetic links of GERD formation in
various pathological states are being carried out. Especially
relevant is the study of the combined course of GERD with
diseases that require treatment with NSAIDs, which can
adversely affect the condition of the mucous membrane of
the upper digestive tract. In this case, exogenous and en-
dogenous factors affect the tonus of the lower esophageal

Table 4 — Levels of somatostatin and indicators of calcium metabolism in the blood serum
of the examined patients

Examined patients Indicator

SST, pg/mL 25(0OH)D, ng/mL Ca*, mmol/L
Control group (n = 20) 0.471 £ 0.028 34.11 £ 0.88 241 +0.12
Group | (n = 44) 0.568 = 0.024* 23.35 = 0.71# 2.08 = 0.07*
Typical manifestation of GERD (n = 24) 0.553 + 0.021# 26.77 + 0.33* 2.15 + 0.05%
Atypical manifestation of GERD (n = 20) 0.581 + 0.039%+ 19.65 + 0.26%+ 1.97 + 0.08%:+
Group Il (n = 40) 0.756 = 0.027# ** 18.66 * 0.52# * 2.00 = 0.06*
Typical manifestation of GERD (n = 17) 0.723 = 0.040% ** 24.56 + 0.41* 2.04 + 0.07%*
Atypical manifestation of GERD (n = 23) 0.789 + 0.035% **.+ 16.27 + 0.62% *++ 1.82 + 0.05% *++

Notes: the difference between the indicators in patients of groups I and Il and the control group is significant: * —
p < 0.05; # — p < 0.01; the difference between the indicators in patients of groups I and Il within the clinical form
of the disease is significant: * — p < 0.05; ** — p < 0.01; the difference between the indicators in patients of groups
I and Il with esophageal and extraesophageal manifestation of GERD is significant: * — p < 0.05; ** — p < 0.01

Table 5 — Comparison of the level of somatostatin with the indicators of calcium metabolism in the serum
of the examined patients depending on the clinical form of GERD

SST level
TRt Group | (n = 44) Group | (n = 40)
Typical manifestation | Atypical manifestation | Typical manifestation | Atypical manifestation
of GERD of GERD of GERD of GERD
25(0OH)D r=0.56; p <0.05 r=0.82; p <0.01 r=0.68; p <0.05 r=0.94; p < 0.01
Ca** - r=-0.74; p < 0.05 r=0.66; p <0.05 r=0.90; p <0.01
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sphincter (LES), contributing to the formation of GERD.
It is known that the pressure in the LES decreases under the
influence of some hormones of the gastrointestinal tract:
glucagon, gastrin, somatostatin, cholecystokinin, secretin,
vasointestinal peptide and enkephalin [10]. Thus, several
peptide hormones that regulate food consumption (ghrelin,
adipokines), gastric acid secretion and gastrointestinal mo-
tility play an important role in the formation of GERD. The
pathogenesis of GERD is multifactorial, but not completely
clear, especially in comorbid conditions [11].

Somatostatin was first identified in extracts of the hy-
pothalamus as a factor capable of inhibiting the release of
growth hormone. Subsequent studies have found that SST
is widely produced in the body, including other parts of the
brain, small intestine, pancreatic islets and stomach. Cur-
rently, SST is considered both a hormone and a paracrine
regulator. It usually acts as an inhibitor of certain physi-
ological processes, such as gastrin secretion in the stomach
and insulin secretion in pancreatic islets. The main amount
of circulating SST comes from the intestines, not from pan-
creatic islets [12].

In our opinion, the study of serum SST that inhibits the
level of somatotropic hormone, thus affecting the growth of
the body as a whole, in particular calcium metabolism, and
possibly LES, can play a significant role in the formation of
combined pathology, such as GERD in patients with dege-
nerative-dystrophic and inflammatory lesions of the spine.

Somatostatin plays an important role in regulating meta-
bolic processes, including mineral metabolism [13, 14]. The
results of our studies indicate a high level of SST in patients
with GERD in combination with OS or SpA of the spine. At
the same time, a correlation was found between the decrease
in the level of vitamin D, and calcium and SST in the serum.
The high share of atypical forms of GERD in the examined
patients with combined pathology is noteworthy. Atypical
manifestation of GERD (especially dental and otolaryngo-
logical “masks”) of reflux disease are associated with pro-
nounced endoscopic changes, which corresponds to LA-B
and LA-C. Thus, in patients with degenerative-dystrophic
and inflammatory lesions of the spine, often the signs of
GERD can be underestimated by related specialists. In the
treatment of these patients a comprehensive approach of
doctors of different specialties (dentists, otolaryngologists,
pulmonologists, cardiologists, etc.) is required.

Further research in this area is needed to clarify the
processes underlying the occurrence/progression of le-
sions of the digestive organs (especially the upper digestive
tract) in patients with degenerative-dystrophic and inflam-
matory lesions of the spine. Digestive tract lesions should
also be considered through the prism of possible adverse
effects on musculoskeletal disorders. This is especially evi-
dent in dental “masks” of GERD, when the negative im-
pact of acid refluxant causes caries and other changes in
the oral cavity, and can also lead to complications during
dental implantation.

Conclusions

In patients with GERD with degenerative-dystrophic
and inflammatory lesions of the spine, an increase in the
level of serum SST was found with the most pronounced de-

viation from the norm in atypical manifestation of GERD.
A correlation between SST and a decrease in the level of
25(OH)D and Ca**, mainly in patients with atypical clini-
cal course of GERD, was established.

References

1. Csupudosa H.K., Cepeda B.I., Ilonos O.B. ma in. /lecenepa-
MueHO-0uCmpoghiuni 3ax60pro6ants xpebma: ocobaueocmi diaeHoc-
muku ma aikyeanus. East Europen Journal of Neurology. 2015. Issue
02 (02), March-April. P. 14-26.

2. llocmax A.H. Ceponecamueénvie cnonouroapmponamui:
Hogoe 6 duaeHocmuke u neveruu. Consilium Medicum. 2014. Ne 12
(16). C. 32-34.

3. babineys JI.C., Ilanabiybka I.M. OuinreanHs naukpea-
momponHoi i cyen06060i egekmusHocmi GHYMPIUHLOKAIMUHHOZO
cucmemnoz2o enzumy npu ocmeoapmposi. Cimeiina meouyuna. 2020.
Ne 5—-6(91-92). C. 66-69.

4. Kouvkosa JI.A., Konvkoe A.B. Tacmposzogaceanvras peg-
AWKCHAs 00ae3Hb.  GHenuuego0Hble nposieaeHus. MeduyuHncKkuil
eecmuux MBJI. 2016. Ne 2 (81). C. 47-50.

5. Katz P.O., Gerson L.B., Vela M. F. Guidelines for the Diagnosis
and Management of Gastroesophageal Reflux Disease. Am. J. Gastro-
enterol. 2013. No 108. P. 308-328. doi: 10.1038/ajg.2012.444.

6. Ceupudosa T.H., Anexcees H.IO., Koznroe F0.C. lacmpo-
330¢haceanvHas pepaiokcHas 60ae3ub: memoo. ykazauus. Boponedc,
2009. C. 69.

7. Lundell L.R., Dent J., Bennett J.R. et al. Endoscopic assess-
ment of oesophagitis: clinical and functional correlates and further
validation of the Los Angeles classification. Gut. 1999. Ne 45 (2).
P. 172-180. doi: 10.1136/gut.45.2.172.

8. Haconos E.JI. Pexomenoayuu EULAR no duaenocmuke u ae-
uenuio panneeo apmpuma: 2016. Hayuno-npakmuueckas pesmamo-
aoeus. 2017. Ne 55 (2). C. 138-150.

9. WHO (2011). World Health Organization, Global Recommen-
dations on Physical Activity for Health. URL: http.//whqlibdoc.who.
int/publications/2010/9789241599979_eng.pdyf.

10. Boichuk V. The role of pepsinogenes and some intestinal hor-
mones in pathogenesis of gastroesophageal reflux disease. EUREKA:
Health Sciences. 2018. Ne 1. P. 3-8.

11. Chen J., Guo B., Guo Z. et al. Association of serum gastric in-
hibitory polypeptide and pancreatic polypeptide levels with prolonged
esophageal acid exposure time in refractory gastroesophageal reflux.
Medicine. 2019. Ne 98. P. 23. DOI: 10.1097/M D.0000000000015965.

12. Sans M.D., Bruce J., Williams J.A. Regulation of Pancrea-
tic Exocrine Function by Islet Hormones. Pancreapedia: Exocrine
Pancreas Knowledge Base. 2020. Ne 1. P. 1-37. DOI: 10.3998/
panc.2020.01.

13. Silve C., Liberherr M., Garabedian M. et al. Somatostatin
and Vitamin D3 Metabolites in Rat Calvarium: In Vitro Evidence for
Physiological Interaction. Endocrinology. 1981. Vol. 109. Issue 5.
P. 1454-1462. https://doi.org/10.1210/endo- 109-5- 1454.

14. Ajmal A., Haghshenas A., Attarian S. et al. The effect of so-
matostatin analogs on vitamin D and calcium concentrations in pa-
tients with acromegaly. Pituitary. 2014. No 17(4). P. 366-373. doi:
10.1007/s11102-013-0514-0.

Received 11.01.2022
Revised 22.01.2022
Accepted 24.01.2022 M

28 [QCTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 56, N2 1, 2022



MNaTtoAoris BepxHix BiaAiAiB TPABHOro KAHAAY / Pathology of Upper Gastrointestinal Tract

Information about authors

Yelyzaveta Szircsak, MD, PhD, Professor, Head of the Department of propaedeutic of internal diseases, medical faculty, Uzhhorod National University, Uzhhorod, Ukraine; e-mail: sirchakliza777@gmail.com;
phone: +38 (050) 976-17-94; https://orcid.org/0000-0001-6738-0843

S.A.Tsoka, Assistant of the Department of Hospital Therapy, medical faculty, Uzhhorod National University, Uzhhorod, Ukraine; e-mail: stanislav.tsoka@gmail.com; https://orcid.org/0000-0002-2790-1357
Ya.F. Filak, PhD, Associate Professor, Head of the Department of physical rehabilitation, medical faculty, Uzhhorod National University, Uzhhorod, Ukraine; e-mail: filakfelix19@ukr.net; https://orcid.org/
0000-0002-7510-263X

Conflicts of interests. Authors declare the ahsence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Information about funding. The scientific research was carried out within the scientific topic of the Department of Propaedeutics of Internal Medicine: “Polymorbid pathology in diseases of the
digestive system, features of pathogenesis, the possibility of correction” (state registration number 0118U004365) and “Clinical and pathogenetic peculiarities of multimorbid diseases formation in case
of digestive system affection and development of the differentiated schemes of their therapy in a COVID-19 pandemic” (state registration number 0121U110177).

Authors’ contribution. Szircsak Ye.S. — study concept and design, obtained data analysis; Tsoka S.A. — processing and analysis of materials, manuscript writing; Filak Ya.F. — selection of thematic

patients, collection and processing of materials. Authors are responsible for the content and it does not necessarily represent the official views of the National Institutes.

Cip4ak €.C., Lipoka C.A., Pinak 5.@.

ABH3 «Y>KropoACbKA HALIOHQABHUA YHIBEPCUTET», MEANYHW QAKYALTET, M. Y XKropoA, YkpaiHa

3MiHQO PiBHS COMATOCTATMHY Y CUPOBATL,i KPOBI
TA MOro 3B’130K 3 MOKASHUKAMMU KAAbLLIEBOrO O6MiHY Y XBOPUX
HA racTpoesodareaAbHy pedAIOKCHY XBOPOOY TA YPAXKEHHS XpebTa
AEreHepaTMBHO-AUCTPOGIYHOrO TA 3ANAAbHOrO reHesy

Pestome. Axmyaavnicme. JlocmimKkeHHs 0COOIMBOCTEN KITiHIY-
Horo nepe0iry, a Takox (akTopiB Ta piBHIB Pi3HUX OiOJOTIYHO
AKTUBHMX PEYOBMH, III0 MOXYTb IOCIIaTH BaroMe Miclie y ma-
TOTEHETUYHOMY MeXaHi3Mi ractpoe3odareaibHoi pedaioKCHOL
xBopobu (F'EPX) y moegHaHHi 3 nereHepaTUBHO-IUCTPODIUHU-
MM YU 3allaIbHUMU YPaKEHHSIMU XpeOTa, € Haa3BUYaliHO aK-
TyaJbHOIO IIPOOJIEMOIO Cy9acHOI MEAWYHOI chiaibHOTU. Mema:
BU3HAYUTU OCOOJMBOCTI 3MiHM piBHs coMaTtocTaTuHy (CCT) y
CHPOBATILi KPOBi Ta OT0 3B’SI30K 3 TTOKa3HWKaMU OOMiHY Kajlb-
uito y xsopux Ha 'EPX ta ypaxeHHs1 xpeOTa nereHepaTUBHO-
IUCTpodivHOTO Ta 3amaabHOTO TeHe3y. Mamepiaiu ma memoou.
Ilix HaIIMM CIOCTepeKEHHSIM 3HaXOAUIMCS 84 XBOPi 3 ypakeH-
HSIM XpeOTa JlereHepaTUBHO-IMCTPO(IYHOTrO UM 3arajbHOTO Te-
Hesy y noeqHaHHi 3 TEPX. O6ctexxenux xBopux Ha 'EPX po3s-
MO/iJIEeHO Ha ABi IPYIHM 3aJIeKHO Bifl ()OpMU ypaxkeHHs XpeoTa: y
I rpyny BBiituM 44 xBopi 3 octeoxoHaApo3oM (OX) muitHOro Ta
rpyaHoro BimainiB xpedta, a Il rpyny cranoBuiu 40 nauieHTiB
i3 conaunoaptputroM (CA) xpeodTta. Pezyasmamu. BcraHosme-
Ho BiporigHe 30inbueHHs piBHs CCT y cupoBaTLi KpoBi B 000X
rpynax gociimKyBaHux nauieHTiB 3 TEPX Ta ypaxxeHHsIM xpeb-

Ta JereHepaTuBHO-AUCTPOGDIYHOTO UM 3anajbHoro retesy. [Ipu
LIbOMY OiJIbII BUpaxkeHe BiIXWUJIECHHS Bil HOpMU BHU3HaA4YeHO y 11
rpyri nauieHTiB (36iabeHHs 1o 0,756 + 0,027 nr/ma, p < 0,01).
BusnauenHs piBHsg 25(OH)D y cupoBaTiii KpoBi BKa3ye Ha He-
NoCTaTHICTh Bitaminy D, B opranismi y xsopux Ha TEPX ta OX
(3HMxeHHs 10 23,35 £ 0,71 ur/ma, p < 0,05) ta ftoro aediuur y
namieHTiB i3 CA (3HMkeHHs g0 18,66 = 0,52 ur/mi, p < 0,01).
PiBenb 25(OH)D y cupoBaTii KpoBi TaKoX OiJbll BUpaxkeHO
3HU3UBCS MPU aTUIIOBOMY KJiHiuHOMY Tepebiry TEPX B oOcte-
KeHUX XBOpuX. Bucnosru. Y xopux Ha 'EPX 3 nerenepaTuBHo-
IUCTPO(GIiYHMMU Ta 3aMaJIbHUMU YPaKeHHSIM XpeOTa BCTaHOBJIE-
Ho 306inbiieHHs piBHsI CCT y cupoBartili KpoBi i3 MaKCUMaabHO
BMpaXKe€HUM BiIXWUJIEHHSIM BiJl HOPMHU IPU MO3aCTPABOXiTHOMY
KJIiHIYHOMY niepebiry pedIioKcHOi XBOpoOU. YCTaHOBIIEHO 3a-
siexxHicTh Mix mokasHukoM CCT Tta 3HuxeHHsM piBas 25(OH)D
ta Ca™ y cupoBarili KpoBi EPEeBakHO Y XBOPUX 3 ATUITOBUM KJTi-
HiyHUM nepedirom 'EPX.

KnrouoBi cjioBa: crpaBoximHi, mozactpaBoXiIHi IIPOSIBA TacTpO-
e3odareaabHOI peIIOKCHOI XBOPOOH; OCTEOXOHIPO3; CIIOHIMIIO-
apTPUT; COMATOCTATUH; BiTaMiH D,; KanbLii
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NMepcoHipiKOBAHUM MiAXIA AO AIKYBOHHS
BereTatMBHUX PO3ACAIB Y XBOPUX

3 MPEeKAHLEePO3HMMMN CTOHOMM LUAYHKO

3 BUKOPUCTOHHSAM KOMMNAeKcy Pure Purr

Pe3tome. AktyanbHicTb. [MokasHuky BapiabenbHOCTI CepLeBOro pUtMy € HagiviHuMu 1a 06’ €KTUBHUMY iHAN-
KaTtopamu TOHycy BereTatnsHoi HepBoBoi cuctemu (BHC), sikuvi Bigobpaxae 3MiHU y rNcuxoemouiiHoMy cTaHi
JIOAVHU Ha YOHI po3BUTKY cTpecy. lNporpamu 3 yripasriiHHSI CTPECOM BKJ/IHOYaIOTb PI3HI periakcauiviHi TeXHIKU |
KOrHITBHY NoBeLRIHKOBY Tepanito. ToMy MeTOoro AOCHIAXEHHS 6710 ONTUMI3YBaTu JliKyBaHHS XBOPUX HA XPOHIY-
HWVi aTpohiYHNI racTpuUT i3 BereTaTuBHUMM po3agamu 3a JOrNOMOroo nporpamHo-anapaTHoro KOMIaeKcy Ans
napacvmnatnyHoi aktusayii BHC. Martepiann ta metogu. [oka3Hvku BapiabesibHOCTi cepLeBoro putmy 6ynm
AocnigxeHi y 80 XxBopux Ha XPOHIYHMY aTpoidHuii racTput 3a pesynstatamm PRECISE-giarHocTvkm, Lo [03BO-
JINII0 BURININTY XBOPUX i3 FiNepcumMnaTMKOTOHIE Ta nposikyBaTy ix 3a goriomororo 10 ceaHciB Ha rnporpamMHo-ana-
patHoMmy Komriekci Pure Purr i3 oLiHKOI AMHaMIKV oKasHuKIB BapiabesibHoCTI cepLeBoro putMmy. Pesynbrartu.
72,7 % XBOPUX Ha XPOHIYHWI aTpOQIiYHUV racTpuT, y SKmux 610 BUSBJIEHO 3HVXXEHHS BapiabesibHOCTi cepLeBoro
pUTMY 4Yepe3 akTmBaLito cuMnaTMKoToHIYHoro Bigainy BHC Ta HegoctTaTHIO akTUBHICTB i napacuMnaTuKoTOHIY-
Horo Bigainy, 31am aganrayii, He4oCcTaTHi CTPEeCOCTINKICTb Ta (OyHKLIOHaIbHI pe3epBu opraHiamy, nposikysaim
meTogom HevipocTumynsauii. [licns nikyBaHHS BU3Ha4Yanach No3nTMBHa AMHaMIKa y BUrNsai 3Ha4HOro 36i/bLLIEHHS
BapiabesibHOCTI CEPLEBOro PUTMY LLJISIXOM MIABULLEHHS T KOMIOHEHTIB, Lo 06YMOB/IEHO BI/INBOM napacumra-
TUYHOI HEPBOBOI cUCTEMM, Lje 3arobirae noCUIEHHIO CUMMNaTUYHUX BIJIUBIB i MOKpaLLye nepeodir 3axBoproBaHHs
Ta MpPorHo3 Yepes Hopmasisauito agantauii, (pyHKLIOHaNIbHUX pe3epBiB Ta CTPeCcOCTINKOCTI opraHiaMy XBopuX.
BucHoBKu. JlikyBaHHS1 XBOPUX Ha XPOHIYHW aTpOiYHWY racTpuT i3 BeretatMBHUMM poanagamv rnoBuUHHO Oy Tu
KOMIM/IEKCHUM, I3 BKJIOHEHHSIM anaparHoro KOMIJIEKCY 3 MporpamMHUM 3a6e3rneHeHHsIM HeupoCcTuMynsadii, Lo
CrPsIMOBAHO Ha 3HVIXKEHHSI rinepcumMnaTuKOTOHIT 3 MigBULLIEHHSIM aganTayiviHoro noTeHyiasay opraHiamy.
Kno4yoBi cnoBa: BapiabesibHicTe cepLeBoro putMmy, rinepcuMnaTMKOTOHIS, XPOHIHHUK aTpOiYHWE racTpur,
aganrayisi, CTpec, HevipoCTUMYIISALis

Bctyn

Binomo, 1110 XpoHiuHi MaToI0TiuHi MpoLecH Yy HITYHKY

CYBaHHIO TIPOLIECY CHPUSIIOTh YMUCIEHHI TPeAUKTOpH,
BIUIMBU SIKMX MOXYTb peajlizyBaTu 30iii HEMPOEHIOKPUH-

CYIMPOBOXYIOTbCSI TIOPYILIEHHSIMU DPETYJsTOPHUX Mexa-
Hi3MiB KJIIITUHHOI IIpoJidpepalrii Ta mudepeHIiloBaHHs, 110
MPU3BOAUTH 200 10 CYOCTUTYLIi, pe3yIbTaTOM SIKOI € aTpo-
(bisi TOJIOBHUX 327103 IPU aTpodidyHOMY racTpuTi, a00 10 ma-
TOJIOTIYHOI pereHepallii, BiToOpaKeHHSIM SIKOI € KUIITKOBa
meTarazist (KM), a 11e Bxke pO3LiHIOETLCS SIK TIepeapaKko-
BUit cTaH nutyHka [1]. OcratouHo natoreHe3 KM 3anuiia-
€TbCSl HE3’SICOBAHUM, MiX TMM BMHUKHEHHIO Ta MpoOrpe-

Hoi perynsauii (APUD-cucremn), a nani — aucperynisiiito
MiX OCHOBHUMU cUCTeMaMU opraHizmy. OcoOJIMBOCTIMU
PI3HOMaHITHUX AWCPEryJSLii MpU MaTOJOTIYHUX CTaHaXx,
30KpeMa Ipu IpeKaHIlIepo3ax, € 3HKEHHS ananTallii, a Ta-
KOX MUCGYHKILS HAWBaKIUBIIINX METAOOTIYHUX TIPOIIe-
CiB, 1110 MPOSIBJSIETLCS Y 3HMKEHHI iX BapiaOebHOCTI Ta y
CTaHIapTHU3alil 0a3MCHMX MeXaHi3MiB OOMiHY, a CIIPOIIIEeH-
HSI CUCTEMU PeryJisiii — 1ie IUISIX 10 Aucperyssiii [2, 3].
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VYV cygacHOMY CYCHIIBCTBI OyKe aKTyaJbHUM € BIUINB
CTpecOreHHUX (haKTOpiB Ha TICHUXiKY Ta 3M0POB’S JIIOIM-
HU. [yXe muMpoke KOO MCUXOCOMAaTUYHHUX pPO3JadiB, a
TaKOX IHIINX HACIIIKIB IepeXXUBaHHSI XPOHIYHOTO CTPECY
(mempecisi, TPMBOXHICTb TOIO). 3 MOMISALY (hi3i0J0TiYHUX
MEXaHi3MiB, IepeXXUBAHHS SIK IICUXIYHOIO, TaK i (piziono-
TIYHOTO CTpeCy JIIOAMHOIO 3alyCKa€ KackKall HEpBOBUX Ta
TOPMOHAJIBHMX peakuiii. Ilpu cTpeci aKTUBYETbCS CUM-
MaTUYHWIA Bigmia BeretaTuBHOI HepBoBOi cuctemu (BHC)
i TIOCWJIIOETHCSI BUKW TOPMOHIB HAIHMPKOBUX 3aJ103, 1110
3MiHIOE POOOTY OiNBIIOCTI BHYTPIllIHIX OpraHiB i3 M-
IPYHTSIM IO 3aIlyCKy KaHLEpOTeHHUX peakiiiit [3, 4]. [Tpu
OyIb-sIKilt 3MiHi (PYHKIIIOHAILHOTO CTaHy JIIOAUHU — IICH-
XiYHOTO, eMOLIHOTO a00 Mpu (i3UUHiil HaIPy3i MUTTEBO
3MiHI0€Tbcs ToHyc BHC y 06ik migBMIleHHS aKTUBHOCTI
il CUMMIATUYHOTO Biiy. ¥ CIOKIHHOMY X CTaHi aKTUB-
HilIMK, SIK MNpaBWIO, MapacUMNATUYHUKN Binmin. Y Tux
rajly3sx 3HaHb IPO JIIOAWHY, /e BAKJIMBUM € CBOEYACHE
Ta 00’€KTUBHE BU3HAYEHHSI PiBHS Hampyru (TICHUXOJIOTis,
ncuxodiziosiorist, CmopTMBHA HayKa, MEAUIIMHA), BUBYEH-
HSI BETeTaTMBHOTO OajaHCy HailyacTillle 3/1iiiCHIOEThCS 3a
JIOIIOMOT0I0 MOKAa3HUKIB BapiabeIbHOCTi CepLIEeBOrO PUTMY
(BCP). 1li moxa3HUKM TO3BOJISIOTH IIPOBECTU TU(EepeHIIi-
loBaHy /iarHOCTHKY BEreTaTMBHMX BIUIMBIB SIK Ha ceplie,
Tak i Ha Bech opraHi3m 3arajgoM [5]. BCP € ognum i3 Haii-
nepcreKTUBHIMX MapkepiB ¢yHkuii BHC [6]. 3a gomo-
MOTOI0 KOMITIOHEHTIB 4acoBoro noMmeHy aHajizy BCP Bu-
3HavyalOTh PEe3EPBU aJaITallil Ta CepLEeBO-CYJANHHI PU3UKH,
a 3a I0NIOMOTOI0 YaCTOTHOTO JJOMEHY BU3HAYalOTh CUMIIA-
ToBaranbpHuit 6amanc BHC [7].

Ak BiTOMO, aKTUBHICTb yCiX CUCTEM OpraHi3my Oe3rie-
pepBHO Bapiloe. BBaxkaeTbcs, 1110 MeHIIAa BapiaOeIbHICTb
JKUTTEBO BaXKJIMBUX KOHCTAHT CIpsIMOBaHA Ha TiATpU-
MaHHSI JIMIlle aaeKBaTHOI 111 HUX (PYHKIIi1, TOMI sIK Oisbllia
BapiaOesIbHICTh MOKAa3HMUKA MPpU3HAUEHA ISl 3a0e3neveH-
HSI Kpalloro MpUCTOCYBaHHS i MOXKe po3rjisaaTucs sk ¢i-
3iosioriuHuit peseps perynsatopis [8, 9]. [lokaznuku BCP
€ HamiiHMMHM Ta OO0’€KTMBHUMHU IHIMKATOPAMK TOHYCY
BHC (ii cuMnaTuyHOro Ta mapacMMMIaTUYHOTO BiAiliB),
SIKWI, Y CBOIO Uepry, BimoOpaxka€e 3MiHM y IICHMXOEMOIIili-
HOMY CTaHi JIoIMHU Ha (POHi PO3BUTKY cTpecy abo Oyib-
sIKoi Hampyru. BereraTuBHa me3amanTaliisl TIPOSIBISETHCS
3HayHUM 3HUXeHHsaM BCP, migBuilieHHSIM aKTHBHOCTI
CUMIATUYHOI HEPBOBOI CUCTEMH, O3HaKaMM MepeHarpy-
M PEryJsITOPHUX CUCTeM. ICHYIOTh pelumnpokKHi B3aEMO-
Il MiX JeNPEeCUBHUMM PO3JIaJaMU Ta PUSUKOM PO3BUTKY
TSIKKOTO Tepediry racTpoeHTepOJIOTiUHUX 3aXBOPIOBaHb 3
MOJAIBIIUM PU3UKOM YCKIagHeHb. OMHUM 3 MOXKIUBHUX
MEeXaHi3MiB, 1110 3a0e3MeYyIOoTh 1ieii B3a€EMO3B’SI30K, MOXe
OyTHM piBeHb MapacUMMATUYHUX (BarajbHUX) BIUIMBIB.
BCP 3HuKyeThCsl TIpU Iemnpecii Ta TpUBO3i y MAIliEHTIB 3
racCTPOEHTEPOJIOTIYHUMHU 3aXBOPIOBaHHSIMU. MalyTh, TO-
Hyc napacumnaruyHoro Bigniny BHC oqHovyacHo BriinBae
Ha eMOlIil, HacTpiii Ta poOOTY BHYTpillIHiX opraHis [10].

Ichye Teopis, 3a sikoto BCP moxe OyTu mapkepom
30aTHOCTI BITi3HABAaTU COLiaJibHi 3HAaKHW, 110 MOAAIOTHCS
inmmmu mogbMu. IlinBuimena BCP mos’s3aHa 3 Kpaioro
3[aTHICTIO po3Mi3HaBaTu emollii. [IporpamMu 3 yrpaBiaiHHSI
CTpeCcOM BKJIIOYAIOTh Pi3Hi pejlakcalliiiHi TeXHiKM i Kor-
HITMBHY TOBEIiHKOBY Tepario. biojoriynuit 3B0poTHUIT

3B’SI30K MOKe TMOJIETIINTH JOCSITHEHHS peakcallii, 101o-
Maralo4u XBOPOMY Kpallle YCBiTOMITIOBATH i KOHTPOJTIOBA-
TN CBOi (i3ioMOTiyHI mpouecu. Y KOpeKIlil CIIpUIMHEeHNX
CTPECOM MOpYILIeHb, Y TOMY YUCJi i MOpyllIeHb TpaBHOI
CHUCTEMU, a TAKOX TPUBOXHO-JEMPECUBHUX PO3JaliB, 3a-
CTOCOBYETBHCSI METOJIMKA HEMPOCTUMYJISILII, sIKa € HAYKOBO
JIOBEJICHUM TPUTEPOM, 1110 BUKOPUCTOBYETHCS AJI1S1 AKTUBA-
mii okpemux 1aHok BHC. Texnomnoris Pure Purr moemxnye
KiJIbKa 3ByKOBMX Ta Bi3yaJIJbHUX CTUMYJIB, CIPSIMOBaHUX
Ha aKTHUBallil0 IMapacUMIIaTUYHOI HepBOBOi cuctemu. Lls
TEXHOJIOTisI 3aCHOBaHa Ha BiIKPUTTSX y Helipodisioiorii,
MEIMIIMHI, aKyCTUIIi Ta KOMIT IOTePHii TexHilli, sIKi BUKO-
PUCTOBYIOThCS LIS iHillilOBaHHS (Di3i0IOTIYHOTO Mpoliecy
BiIMIOYMHKY, TOOTO ajiocTa3y. bykBajibHO 11eii TepMiH O3Ha-
Yyae NOCITHEHHS CTaOiIbHOCTI yepe3 3MiHu. Lle akTuBHMI
MeXaHi3M, 110 Bifirpae pojib y HopMajizailii Tonycy BHC
Ta MiATpMMAHHiI CTaOiBLHOCTI BHYTPIllIHHOTO CEPEIOBHU-
mwa Tisa. CraH, y ssKkoMy Bci Halli (pyHKIIT peasti3yroTbes
MOBHICTIO Ta €KOHOMHO 3aJIeXKHO Bill HaBaHTaXKEHHS, a
piBeHb amarnTailii 3aJMIIaEThHCSI BUCOKUM TPUBAJIWL Yac.
Y monomi, IKUit Ha 5 XB HaISITAETHCSI HA TOJIOBY XBOPOTO,
BUKOPHMCTaHA TEXHOJIOTisl TIOBHOTO 3aHYPEeHHS y BipTyasb-
HY pEaJIbHICTh, TOOTO TOBHICTIO Bi/JICIKAIOThCSI 30BHIIIIHI
noapasHuku. Pobota 11osoMa modymoBaHa Ha CEHCOPHilA
B3aEMOZIl JIIOAWHU — Bi3yalIbHiil Ta cIyxoBiii. BizyampHa
B3aEMOJIiSI € €JIEMEHTOM €MIMaTUYHOI MeaiTallii, pUTMidHi
aymioBi3yasibHi iMITyJIbCH HAJIAIITOBYIOTHCS Ha 4acTOTy (i-
3i0JIOTIYHOTO TUXaHHS Ta CepLEOUTTS Ta CUHXPOHI3YIOTh-
€5 3 YaCTOTOIO JIeJIbTa MO3KOBMX XBWJIb. PaHIOMi30BaHUMU
IOCTIIKEHHSIMN OYB TOBEICHUI MO3UTUBHUI e(EeKT 1IhO-
IO KOMILJIEKCY Ha KOTHITUBHY (DYHKIIi10 MO3KY Ta CUCTEMY
HEeHpOryMOpajbHOI PEryJsiilil 4epe3 CMHXPOHHE CIIPallbo-
BYBaHHSI HU3KW CTUMYJIiB, TaKMX SIK: Bi3yaJabHa TOCIiT0B-
HiCTb, MOCWUJIEHUI edeKT BipTyaJbHOI peaJbHOCTi, rap-
MOHiliHa My3MKa 3 TEXHOJIOTi€l0 OiHaypajibHOTrO PUTMY i
MoaudikoBaHe KoTsiue MypKoTiHHs [11, 12].

Merta pociiIKeHHS: ONTHUMI3yBaTH JIiIKyBaHHS XBOPHUX
Ha XpPOHIYHMiI1 aTpodiyHUil TAaCTPUT i3 BEreTaTUBHUMU
po3JaamMu 3a AOMIOMOTOIO TTPOTPaMHO-aIMapaTHOIO KOMII-
JIeKCy 151 TlapacummatuyHoi aktusailii BHC.

Marepiaau Ta metoamn

Oo6ctexeHo 80 XxBopux Ha XPOHIYHUM aTpodiuyHMii Ta-
CTPUT. 3aJiexKHO BiJl MOIIMPEHHS, JIOKali3allii Ta TicToJo-
TYHMUX 3MiH y HUTYHKY XBOPi Oy/IM pO3MOIiaeHi Ha IPyIu:
I rpyny cranoBuiu 10 xBopux 3 arpodiyHUMU 3MiHAMU
can3oBoi 0600HKHY 1utyHKa (COLL) pizHOro cTyneHs Bu-
paxenocti; no 1l rpynu ygiiinuio 20 XBOpHUX i3 KMIITKOBOIO
MeTariadi€ro B aHTpajbHOMY Bimaini muiyHka, III rpyna
XapakTepusyBajach HasiBHICTIO Y 39 XBOpMX TOTaJIbHOI
KHWIIIKOBOI MeTaruiasii, sska OXOIUTioBaja aHTpaJIbHUIA Bifl-
nij Ta Tisto nutyHka; IV rpynma — 11 xBopux i3 nucIuiasi€ro.
KonTponsHy rpymy cranoBwm 15 oci0.

Ouinky BCP npoBoaunu 3a pesynsratamu PRECISE-
IiaTHOCTUKM  3a  JOIOMOIOI0  eJleKTpoKapmaiorpada
CONTECT 8000GW (Kwurait) 3 6,110Ty3-3’€THAaHHSIM i TTPO-
rpaMHUM 3a0e3nedyeHHsM. s iHTeprnpeTalii pe3yJbTaTiB
EKTI BukoHaHO minkiodeHHsT 10 BeO-cepBicy AMAZON
[12]. AHaustizyBasiu HACTYIHI MOKA3HUKU: CUMITATOBATaIb-
Huii 6ananc HF/LF mis Bu3HaueHHST BereTaTUBHOTO TOHY-
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cy; RMSSD — omiHioe piBeHb agamnTailii (KiJIbKicHA OLiH-
Ka BUCHAXXEHHSI pe3epBiB ajianrallii); 3arajibHy MOTY>KHiCTh
cnektpa (Total power, TP), 1110 CBimuuTh IPO MOXIMBOC-
Ti (YHKIIOHAJTLHUX pE3epBiB OpraHiaMmy; CTpec-iHIeKC
(Stress index, SI) BuU3Haya€e CTPECOCTIMKICTh OpraHi3Mmy;
SDNN — cranmaptHe BigxujieHHsS Bcix NN-iHTepBaiB,
1110 BU3HAYA€E HASIBHICTb i BUPAXXEHICTh CEPLIEBO-CYIUHHO-
ro pu3uky (CC-pu3uk).

Ilpu criekTpasibHOMY aHalli3i CTallioHapHMX 3aIMuCiB
BU3HavYauM HacTynHi napamerpu BCP: VLF-noTyxHicTh
y Jiara3oHi JyXe HU3bKo4yacTOTHUX KosinBaHb (0,003—
0,04 Tir), ansa xapakTepuUCTUKU aKTUBHOCTI I'yMOpPaJIbHO-
MeTabOJIIYHUX Ta LIEHTPaJbHUX epProTPOITHUX MEXaHi3MiB
perynsuii cepueBoro putMmy; LF-moTyxHicTh y Aiama3oHi
HU3bKoYacTOTHUX KoiauBaHb (0,04—0,15 Tir), mist oLiHKK®
aKTUBHOCTI CUMITATMYHOI JJAHKU BEreTaTUBHOI PeryJIsiilii;
HF-nioTyxHicTb y niama3oHi BUCOKOYACTOTHUX KOJMBaHb
(0,15—0,40 Iir), mo BimoOpaxkye aKTUBHICTb ITapacHUMIIa-
TUYHOI JIJAaHKW BereTatuBHOI perynsuii; TP — 3aranbHy
OoTyXHicTh crnekTpa (miamazon 0,003—0,4 Iir) sax cymu
BUIIE3a3HAUCHUX TTOKA3HUKIB, 1110 BiITBOPIOE CyMapHUii
e(heKT BIUIMBY Ha CeplEeBUIl PUTM YCiX PiBHIB peryJisiiii;
CUMITaTUKO-TIapacMMMNAaTUKOTOHIUHMI 6ananc — LF/HE
Takum unHOM, KOMIUIeKcHa oliliHka BCP nepenbauae mia-
THOCTUKY (pyHKuioHanbHux cra”HiB BHC. 3minu Berera-
TUBHOTO OaJlaHCy Y BUTJISII aKTUBAIlil CUMITATUKOTOHIYHOT
nanku BHC posrisnarorbes K HecnelugiyHui KOMITO-
HEHT afalTalliifHol peakilii y BiAIIOBiIb Ha pi3Hi CTpeCOpHi
BIUIMBU. ToMy cepesl 0OCTEXXEHUX XBOPUX 3a pe3yIbTaTaMUu
PRECISE-nmiarHocTKM Oyiu BUOUICHI MALiEHTH i3 TIpe-
BaJIIOBaHHSIM CHUMIATUKOTOHIYHOTO Bigniny BHC, sikum
npu3HayaBcs s JikyBaHHs Pure Purr — mporpamHo-

arnapatHUil KOMIUIEKC Ui TapacMMMIaTUYHOI aKTUBALlil
Ha OCHOBI TapHITYpH BipTyaIbHOI PeajbHOCTI 3 AUCIUICEM
3 JOCTaTHbOI PO3IIBHOK 3JATHICTIO, BOYIOBAaHUM IPO-
LIECOpPOM, IMaM’SITI0O Ta CTepeoArHaMiKaMM PO3LINPEHOrO
niarma3zony. [IporpamHo-anapatHuit Komruieke Pure Purr
Npu3HavaBcsl KypcoM Ha 10 ceaHCiB Uit BiTHOBJICHHSI aB-
TOHOMHOI peryJsiii y cKiIaai KOMIUIEKCHOI Tepallii ITopy-
IIEHb afanTailii Ta ctpecoBux posnais. [licas Kypcy Hel-
POCTUMYJISILII Y XBOPMX BMBYAIM AMHAMIKY ITOKa3HUKIB
BCP 3a nonomoroto PRECISE-ngiarHocTrku.

Pe3yAbTaTH TO OOrOBOPEHHS

3a aHali30M CTAaTUCTUYHMX ITOKa3HUKIB y Tpymi 3
KUIIIKOBOIO MeTarula3i€lo B aHTpaJbHOMY BiIIii LLTyH-
ka (II rpyma) Bim3Ha4eHO 3HIMIKEHHSI OKPEMHX CTaTHC-
TUYHUX moka3HukiB (RMSSD: (16,5 £ 1,8) mc? mpo-
™ (78,3 * 2,5) mc? y xBopux I rpymu, p < 0,05; pNNS50:
(11,5 £ 1,7) mc?nipotm (16,8 £ 1,9) mc? y xBopux I rpymu,
p <0,05), 1110 00yMOBJIEHO aKTUBAlli€I0 CUMIIAaTUKOTOHIY-
Hoi nanku BHC Tta 3puBom amanTaiii. ¥ Toi1 e yac Bin-
3HAYaJ0Ch 3HMKEHHSI YaCTOTHUX XapaKTepUCTHK 3a pa-
XYHOK YCiX KOMIIOHEHTIB CIIEKTpa, 110 TAKOX BiZoOpaxKye
MiIBUIIIEHHSI CUMIIATUKOTOHIYHOTO BIUIMBY Ha PUTM Cep-
L y il rpymi. IHaekc cuMmmnaroBarajbHOI B3aEMO/Iii CTa-
HoBuB (1,5 + 0,2) yM.01., 1110 CBIAYMIIO TIPO HOPMOTOHIIO,
TaKMM YMHOM, KHWIIKOBAa MeTarjasis BUHUKAE He TiTbKU
yepe3 MOMIiHyIOUMil BIUIMB CHMMIIATUKOTOHIYHOTO Bimmity
BHC (ta6u. 1).

V xBopux 3 TotaiapbHoio KM (Il rpyna) Bin3Hauaioch
BiporimHe 3HWXeHHsT piBHIB RMSSD ((12,7 £+ 1,4) mc?
npotu (78,3 £ 2,5) mc? y xBopux I rpymu; p < 0,05),
pNN50 ((6,1 £4,1) mc’nipotu (16,8 £ 1,9) Mc? BinmosigHoO,

Ta6bnuysi 1 — lNoka3HuKu BapiabesibHOCTi CEPLEBOro PUTMY XBOPUX Ha aTpOhiYHNI racTput

MNMoka3Huku BCP I rpyna (n = 10) Il rpyna (n = 20) lll rpyna (n = 39) IV rpyna (n = 11)
SDNN, mc? 65,8 +2,6 39,4+1.2 32,8+1,5 543+25
RMSSD, mc? 78,3 +2,5% 16,5+ 1,8* 12,7 +1,4* 59,4+1,9
pNN50, mc? 16,8 +1,9 11,5 +1,7* 6,1 +4,1* 15,4 £ 2,1
TP, mc? 3965,2 + 27,6" 2432,4 + 43,3" 951,6 = 31,9** 832,8 +11,8
HF, mc? 6,9+0,8 4,2+0,6 4,8 +0,3* 7,4+0,9
LF, mc? 8,7+0,6 6,2+0,7 12,7 £+ 0,4* 59+0,9
LF/HF, ym.og. 1,3+0,2 1,5+0,2 2,7 +0,1** 0,8+0,2
VLF, mc? 14,8 £ 1,1 136+1,2 13,7+0,9 10,3+ 1,0

lpumitka. BiporigHicTe po3xoaxeHb MiX rpynamu: * — p < 0,05; ** — p < 0,01.
% B CumnatukoToHia B Hopmotonis M BaroToHis
100,0
81,8

80,0 71,8

60,0

40,0

20,0

0,0
| rpyna Il rpyna Il rpyna IV rpyna
PucyHok 1 — Po3snopgin piBHiB BeretaTMBHOro TOHycy cepen o6CTeXEeHUX XBOPUX
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Ta6nmnys 2 — Kputepii oyiHku BCP Ha OoCHOBIi 4acoBoro ta rpagpiyHux MeTogis

PucyHok 2 — Xapaktep BapiabesibHOCTi cepLeBoro
PUTMY y XBOPUX Ha aTpOhidYHNIA racTput

p < 0,05), 110 CBiAUUTH MIPO aKTUBALLII0 CUMIATUKOTOHIY-
Horo Binainy BHC ta 3puB aganraiii. Cocrepirajioch 3HU-
JKeHHST TaKOX I criekTpaiabHux nmokasHukiB BCP. Tak, 3a-
rajibHa TOTYKHiCThb criekTpa ctaHoBuia (951,6 £ 31,9) mc?
mpotu (3965,2 + 27,6) mc? y xBopux I rpynu (p < 0,01) 3a
PaxyHOK BCiX CKJIaJIOBUX, ajJie OCOOJIMBO BUCOKOYACTOTHIX
kosuBaHb ((4,8 £ 0,3) mc?niporu (6,9 £ 0,8) mc? y I rpymi
(p < 0,01), mo BimoOpaxXye 3HUKEHHS CyMapHOTO BILIN-
BY BCiX CMEKTpaJbHUX KOMIIOHEHTIB Ha CUHYCOBUI PUTM.
IMpu upomy koediunient LF/HF cranosus (2,7 + 0,1)
(p <0,01), 110 TAaKOX MiATBEPIKYE MPEBATIOBAHHS CUMITa-
TUKOTOHII. Takum umHOM, nompeHHss KM BinOyBaeTbCs
yepes aucbananc y BHC y 6ik cuMnaTukoToHii Ta Hejo-
CTaTHICTh afanTaliliHO-KOMIIEHCATOPHUX PeaKiliid.

MNMoka3Hukun MomipHo 3HMXeHa Husbka BCP PurigHictb BCP
BCP P B BCP (1 cTyniHb) (2 cTyniHb) (3 cTyniHb)
SDNN, mc > 30 20-29 10-19 <10
pNN50, % >2 1-2 0,3-1 <0,3
TP > 3000 1500-3000 3000-1500 < 300
CkaTeporpama Aopvua xmapu Aopvua xmapu Anpvua xmapu Aopvua xmapu
3 BENIMKMM PO3KMOOM 3 ManMM po3Knaom i3 [EeKiNbKoX KpanuH 6e3 po3kuagy
lcTtorpama HopmanbHa, HopmarnbHa, 3 npeBa- | Bucokuii ueHTpanbHuin EkcuecvBHa
3 LUMPOKOKO OCHOBOK | JIIOBAHHAM LIEHTPalb- | CTOBMYMK, 2—3 Manumx
HOro CTOBMYMKa CTOBMYMKA
100 - VY xBopux i3 mucruiasiero (IV rpymna) Bim3HayaeTbcs
30inbpmeHHs mokazauka SDNN Tta moxasHukiB RMSSD
80 - i1 pNN50 no 3HauyeHb, BiAITOBiZaJIbHUX 3a BKJIIOYEHHS
60.0 B PEryJsiTOPHUM MpOLeC BaryCHUX BIUIMBIB. Y LIMX XBO-
60 - pUX, Ha BiIMiHY BiI XBOpMX iHIIMX TpYI, CIOCTepira-
% JIOCh 3HVMIKEHHH iHAEKCY CHMIIaTOBarajabHOI B3a€MOZii 10
40 - (0,8 =+ 0,2) ym.oq., IO CBiTYUTH PO BaryCHy IOMiHAaHTY
i3 BUCHaXEeHHSIM (QYHKITIOHATBHUX Pe3ePBiB OpraHi3My i €
20 - BIN0) HECTIPUSTINBOIO MPOTHOCTUYHOIO O3HAKOIO.
Posnonin piBHIB BereTaTUBHOIO TOHYCY cepel o0cTe-
0 : : : JKEHUX XBOPUX HaBeJEHO Ha puc. 1.
| rpyna Il rpyna Il rpyna IV rpyna 4K BUIHO 3 HaBeIeHUX JAHNX, 3 TIOMIMPEHHAM KALIKO-
B Hopmansha B MomipHa BOI MeTariasii MoYMHa€E MPeBaIIOBATH CUMIIATUKOTOHIYHA
B Husbka B PurigHa JlaHka peryssiiii — g0 71,8 % xsopux 111 rpynu, Tomi K y
GinpII0l KiTBKOCTI XBOpUX 3 nucruiasieo (81,8 %) crocre-

piraeThcsi NapacUMIATUKOTOHIYHUI BereTaTUBHUIA TOHYC.

IpanyitoBani kputepii ouinku BCP Ha ocHOBI 4acoBoro
Ta rpadiuyHUX METO/IiB HaBeeHi B TaoJI. 2.

Ha puc. 2 Bimo6paxeHi cryneHi 3umkeHHss BCP y xBo-
puX Ha aTpoiYHUI TaCTPUT.

Crnin 3a3Ha4YUTH, 110 3 HOIIMPEHHSIM KMIIKOBOI MeTa-
mnasii 'y 51,3 % xBopux III rpynu Bin3Hauanach HU3bKa Ta
purinta BCP nipotu 20,0 % xBopux 11 rpymnu, 1o cBimuuTh
PO HECTIPUSITIMBUI Mepedir 3aXBOPIOBAHHS Y LIUX XBOPUX.
¥ 60,0 % xBopux Il rpymu 3ycTpivanach MoOMipHO 3HMUXKEHA
BCP. Binbiira KinbKicTh xBopux i3 aucriiasieo (72,7 %)
3HaxoawIach Ha piBHi purigHoi BCP, 1o y cykymHocTi 3
BaroTOHI€I0 alipoOKCiloBajia OOTSKEHHSI XBOPOOU.

Takum ymHOM, 3 ITOSIBOIO KUIIIKOBOI MeTaIlIasii y Oirb-
IIOCTi XBOPUX BU3HAYAETHCS 3HMKEHHSI BapiaOeIbHOCTI
CepLIEBOro PUTMY UYepe3 aKTHBALIil0 CUMIATUKOTOHIYHOIO
Bimminy BHC ta HegocTaTHIO aKTUBHICTS ii MapacuMITaTH -

Tabnunys 3 — Bnnus nikyBaHHS i3 3acTOCyBaHHSAIM nporpamMHo-anapaTHoro kommnnekcy Pure Purr
Ha nokasuukn BHC y xBopux Ha XpoHiyHui atpogpiyHmii ractput (M = m)

NMoka3Huk [lo nikyBaHHSA Micnsa nikyBaHHSA Komp;traln::lg)rpyna
SDNN, mc? 38,9 + 7,6 66,4 +5,2 54,6 + 8,5
RMSSD, mc? 16,1 +1,6** 28,8 + 2,1 36,6 + 7,1
pNN50, mc? 10,4 = 3,2* 78+1,9 76+1,5
TP, mc? 410,9 + 22,5 2530,8 + 34,7 2983,7 £ 47,4
LF/HF, ym.on. 3,5+0,7* 0,90 + 0,01 1,1+0,2
SI, mc? 310,8 + 18,9* 96,5+ 12,4 87,9 £ 24,7

TMpumitkn: * — p < 0,05, BiporigHicTb BigMIHHOCTEN NMOPIBHSIHO 3 KOHTPOJILHOIO rpynor; * — p < 0,05, BiporigHicTb
BigMiHHOCTey A0 Ta nicns NiKyBaHHS.
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[o nikyBaHHs

MipBULLEHU cepLeBO-CYAUHHNIA
puank — y 37 (46,3 %) nauieHTiB

3pve aganTauii — y 45 (56,3 %)
naujeHTiB

[inepcMMnaTnKOTOHIA —
y 42 (52,5 %) naujeHTiB

Jbv

BucHaxeHHs yHKLUiOHansHoro
pesepBy — Yy 64 (80,0 %) nauieHTis

HepocTaTtHsl cTpecocTinkicTb —
y 51 (63,8 %) nauieHTiB

Vb

Micns nikyBaHHsA

HopmanbHwWiA cepLeBO-CyaNHHUNA
pu3nkK — y 23 (62,2 %) naujieHTis

HopmanbHa aganTtauis —
y 30 (66,7 %) nauieHTiB

HopmoToHris —y 32 (76,2 %)
nauieHTis

HocTaTtHin dyHKUiOHanbHUA
pe3epB —y 49 (76,6 %) nauieHTiB

ceoen

HocTtaTHs cTpecocTinKicTb —
y 39 (76,5 %) nauieHTiB

PucyHok 3 — [uHamika ctaHy BHC, piBHs cTpecy Ta pusnky cepLeBo-CyANHHUX 3aXBOpPOBaHb
Y XBOPUX Ha XPOHIYHUI aTpOhiYHUI racTpUT 3 BeretaTUBHUMMU po3siafamMu B pe3ysbTaTi liKyBaHHS
nporpamMHo-anapatHumMm Komrisiekcom Pure Purr

KOTOHIYHOIO BiImily, IO CBiMYUTH MPO 3HUKEHHS iHTe-
rpaJIbHOTO BIUIMBY BEreTaTUBHUX MEXaHI3MiB peryJsilii Ta
30i/IbIIEHHS] BHECKY T'YMOPaJbHO-METa00IiYHUX BIUIMBIB y
BereTaTUBHY PETYIISIIIIO.

Jns nikyBaHHs 0yJ10 BiniopaHo 42 XBOpi i3 BeretaTuB-
HUMU pO3JaJdaMU Y BULJISIAI CUMIIAaTUKOTOHII, 51 xBOpuMii
i3 HEOCTaTHLOIO CTPECOCTINKICTIO, 45 XBOPUX 3i 3pMBOM
amamnTaiiii, 64 xBopi i3 HemoCTaTHIM (PYHKIIIOHAJILHUM pe-
3¢pPBOM OpTaHi3My Ta 37 XBOPMX i3 IMiIBUILIEHUM CEepPLIEBO-
CYIMHHUM pU3UKOM (TabJ1. 3).

Ilicns 10 ceaHciB JiKyBaHHS Ha IIpOrpaMHO-aIlapatr-
HoMy Komrutekci Pure Purr y 76,2 % xBopux i3 cumria-
TUKOTOHIi€I0 30i7blyBajach IapacuMMOaTA4YHa aKTUBa-
ist 1o (0,90 + 0,01) ym.om. (p < 0,05), 66,7 % xBopux i3
3pMBOM ajarTallii IepexoauJii B CTadil0 PE3UCTEHTHOCTI,
nopyu IbOMYy piBeHb IokazHmka RMSSD minBuimyBaBcs
1o (28,8 £ 2,1) mc?(p < 0,05); y 62,2 % XBOpUX 3MEHILY-
BaBcst CC-pu3uK i3 30inbpmeHHsIM nokasHnka SDNN mo
(66,4 £ 5,2) mc?(p < 0,05); dyHKIiOHATBHMIT pe3epB opra-
Hi3My HOpMati3yBaBcs y 76,6 % xBopux Ha (POHI 1OCTaTHBOT
CTPECOCTIMKOCTI i3 HOpMaJTbHUMU 3HAUYEHHSIMU TTOKa3HU-
kiB TP ta SI — (2530,8 + 34,7) mc? 1a (96,5 + 12,4) mc? Bin-
noBigHo (p < 0,05) (puc. 3).

Takum ynMHOM, y pe3yabTaTi MPOBEAECHOTO JIiKyBaHHS
Bi/I3HAYeHA IMO3UTUBHA IMHAMIKa 10 3HAUHOTO 301JIbILIEHHS
BapiaOeIbHOCTI CEPLIEBOrO PUTMY IUISIXOM ITiIBUILIEHHS 11
KOMITOHEHTIB, 1110 00YMOBJIEHO BILUIMBOM IlapacUMIIaTh4-
HOI HEpPBOBOI CUCTEMMU, 3a1100ira€ MOCWIEHHIO CUMITaTHY~
HUX BIUIMBIB i TTOKpalllye Mepedir 3aXBOPIOBaHHS Ta MpPo-
THO3 3aBISIKM HOpMali3alii agarraiii, (hyHKIIiOHaJIbHUX
pe3epBiB Ta CTPECOCTIMKOCTI OpraHi3aMy XBOpUX Ha XPOHid-
HUI aTpo(iYHUN TaCTPUT.

BucHoBKMU

1. BereratuBHa HEpBOBa CHCTeMa Y XBOPHUX 3 MpPEeKaH-
LIEPO3HUMU CTaHAMU IILTyHKA (DYHKILIOHYE Y pexKUMi AUC-
OanaHcy ii CMMIAaTUYHOI Ta MapacUMIIaTUYHOI JaHOK. 3

MOSIBOIO KMIIIKOBOI MeTarlia3ii 3p0CTa€ KiIbKiCTh XBOPHUX
(66,1 %) i3 cMMIIATUKOTOHIEIO Ta 3pMBOM aganTaiii. Maii-
ke y Beix xBopux (81,8 %) i3 nucruiasiero criocrepiraiach
BaroTOHII i3 BUCHAXXEHHSIM (PYHKIIIOHAIBHUX Pe3ePBiB Op-
raHi3My, 1110 € HECIPUSITIMBOIO TPOTHOCTUYHOI 03HAKOIO.

2. 3HMKEeHHST BapiaOeJbHOCTI CeplEBOr0 PUTMY IIPO-
rpecyBasio y 51,3 % XBopuX i3 IOSIBOIO Ta IMOLIMPEHHSIM
KUIIIKOBOI MeTaruiasii 1o Hu3bKoi Ta purigHoi BCP. Ilo-
pylIeHHs aganTauiiHux npoueciB, CC-pu3uk, HemocTar-
HICTb CTPECOCTIMKOCTI MOMTMOIIOBAIMCH Y IpyIax i3 KUIII-
KOBOIO METaIIa3i€lo Ta IUCIUIa3i€o.

3. JlikyBaHHS XBOpPMX Ha XPOHIYHUI aTpodiyHuit
racCTpUT i3 BereTaTUBHUMHU poO3JagaMu MOBUHHO OYyTU
KOMILJIEKCHUM, i3 BKJIIOUEHHSIM arapaTHOTO KOMILJIEK-
Cy 3 MPOrpaMHUM 3a0e3MeUeHHsIM HeUpOCTUMYIISLIT, 110
CIPSIMOBAHO HA 3HUXKEHHS TiNMePCUMMNATUKOTOHIT 3 MiIBU-
IIEHHSIM alanTaliifHOro MoTeHIliady OpraHi3my.

4. Ilo3uTtuBHYy AuHaMiKy roka3HukiB BCP MoxHa Bu-
KOPHUCTOBYBATH SIK 00’€KTUBHUI KPUTEPiil e(heKTUBHOCTI
JIIKyBaHHSI.

Kouduaikr inTepecis. ABTOpU 3asiBJSIOTh MPO BiACYT-
HiCTh KOHMJIIKTY iHTepeciB Ta BilacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IIpH MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancyBanus. Po6oTa BUKOHYETHCS
BiJIMOBITHO /0 TUIAHY HAyKOBUX JOCHiIXeHb Jlep:kaBHOT
ycTaHOBM «IHCTUTYT ractpoeHTeposiorii HAMH Ykpainu».
Vci nanieHTH mignucany iHGopMoOBaHY 3roay Ha y4acTh Y
LIbOMY JOCJTiIXKEHHI.

BHecok aBTopiB y po6orty Haja crarrero. Mocitivyx JI. M. —
KOHIIETIisI Ta TU3aiiH TOCTIIKEHHS, pelaryBaHHS TEKCTY;
3ueano E.B. — ananiz nanux PRECISE-niarnHocTukm, Ha-
nucaHHs ctarti; Hlesyosa O. M. — KiniHiYHUI BinOip Taiti-
eHTiB; Ceporuenro O. M. — NpoOBeIEHHS JIIKyBaHHS XBOPUX
Ha IMporpaMHo-arnapatHoMy Komruiekci Pure Purr; Ilemiw-
x0 O.11. — cratucTnaHa oOpoOKa OTpUMAHUX TaHUX, Pela-
TYBaHHSI CTaTTi.
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A personified approach to the treatment of vegetative disorders in patients
with prevential stomach conditions using Pure Purr complex

Abstract. Background. Indicators of heart rate variability are reli-
able and objective indicators of the tone of the autonomic nervous
system (ANS), which reflects changes in the psycho-emotional
state of man against the background of stress. Stress management
programs include a variety of relaxation techniques and cognitive
behavioral therapy. Therefore, the purpose of the study was to op-
timize the treatment of patients with chronic atrophic gastritis with
autonomic disorders using software and hardware for parasympa-
thetic activation of the ANS. Materials and methods. Indicators of
heart rate variability were studied in 80 patients with chronic atro-
phic gastritis based on the results of PRECISE diagnostics, which
allowed to identify patients with hypersympathicotonia and treat
them with 10 sessions on Pure Purr software and hardware complex
to assess the dynamics of heart rate variability. Results. 72.7 % of
patients with chronic atrophic gastritis, who showed a decrease in

heart rate variability due to activation of the sympathetic tonic ANS
and insufficient activity of its parasympathetic tonic, breakdown of
adaptation, lack of stress and functional reserves of the body were
treated with neurostimulation. After treatment, positive dynamics
was determined in the form of a significant increase in heart rate
variability by increasing its components due to the parasympathetic
nervous system, which prevents increased sympathetic influences
and improves disease and prognosis by normalizing adaptation,
functional reserves and stress resistance. Conclusions. Treatment
of patients with chronic atrophic gastritis with autonomic disor-
ders should be comprehensive with the inclusion of hardware with
neurostimulation software aimed at reducing hypersympathicoto-
nia with increasing adaptive capacity of the body.

Keywords: heart rate variability; hypersympathicotonia; chronic
atrophic gastritis; adaptation; stress; neurostimulation
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The role of the intestinal permeability
in the progression of nonalcoholic fatty
liver disease in obese children

Abstract. Many studies in recent years have revealed increased intestinal permeability in the non-alcoholic fatty
liver disease (NAFLD) development and progression to nonalcoholic steatohepatitis (NASH) and liver fibrosis. The
prevalence, course, and diagnostic criteria of pediatric NAFLD were considered in the article. The role of increased
intestinal permeability in the pathogenesis of NAFLD has been demonstrated. Attention was paid to the structure of
the intestinal barrier and possible methods for its permeability examination. Current studies of intestinal permeability
in NAFLD in adults and children, which confirm its key role in the progression of NAFLD, were reviewed. A literature
search was conducted in electronic databases Scopus, MedLine, EMBASE, Pubmed, Google Scholar, etc.
Keywords: intestinal permeability; non-alcoholic fatty liver disease; obesity; children; review

Introduction

In recent decades, nonalcoholic fatty liver disease
(NAFLD) has become the most common liver disease in
both children and adults. According to epidemiological
studies, NAFLD is found in 10 % of the general pediatric
population, its prevalence rate reaches 41.6 % among obese
children [1—5]. Although the early stages of NAFLD are re-
versible by diet and lifestyle modifications, the detection of
such stages is hampered by the lack of specific symptoms
and imperfection of non-invasive diagnostic methods. At
present, the mechanisms of NAFLD development and pro-
gression remain unclear [6].

Terminology

Pediatric NAFLD, as defined by the North American
Society for Pediatric Gastroenterology, Hepatology and Nu-
trition (NASPGHAN), is a chronic hepatic steatosis in chil-
dren under 18 years of age associated with insulin resistance,
central or generalized obesity, dyslipidemia characterized
by high triacylglyceride and low high density lipoproteins
levels, which is not secondary to genetic, metabolic, infec-
tious diseases, protein-energy deficiency and the use of ste-
atogenic drugs or ethanol [7]. Based on the histological pic-
ture, NAFLD can be divided into simple steatosis, defined as
hepatic steatosis without signs of inflammation, and NASH,

which is manifested by steatosis with lobular inflammation
and hepatocellular damage with or without fibrosis [7].

Epidemiology of NAFLD

Over the past 20 years the prevalence of pediatric
NAFLD has more than doubled [3]. This escalation is con-
nected with the increasing prevalence of obesity among chil-
dren making NAFLD the most common cause of liver di-
sease [1—3]. The overall average NAFLD prevalence in the
world ranges from 2.5 % (UK) to 12.5 % (Italy) among chil-
dren in the general population and from 29.4 % to 41.6 %
in obese children according to various studies [2—4, 8]. The
risk of NAFLD development in obese school age children
is higher than in adults [3, 5]. The prevalence of NAFLD
also depends on ethnicity [3]. The risk of NAFLD develop-
ment increases in 4 times in Latin Americans [4] compared
to non-Hispanic adolescents [1, 8]. White and Asian obese
children also have a higher NAFLD prevalence than African
American children [2]. NAFLD is observed twice as often in
boys than in girls [2, 3].

The course of the disease

Almost a quarter of the liver steatosis patients develop
inflammation that progress to nonalcoholic steatohepatitis
(NASH) and leads to the liver fibrosis and cirrhosis [9]. Like
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other chronic liver diseases, NAFLD is often asymptomatic.
This is the reason that 15 % of NAFLD children have 3 or
higher stages of liver fibrosis already at the first visit to the
doctor [10]. Also the severity of the disease in children is
usually higher compared to adults [11].

Thus, the problem of NAFLD is caused on the one hand
by the rapid increase in the prevalence of the disease on the
obesity background and on the other hand by the severity of
the disease consequences, such as NASH, liver fibrosis and
cirrhosis [3].

Diagnosis

According to the latest NASPGHAN guideline (2017),
determination of the alanine aminotransferase (ALT) acti-
vity and the detection of sonographic signs of steatosis
such as ultrasound attenuation are considered suitable for
NAFLD screening in obese children [7]. The recommen-
ded cut-off value of ALT in overweight and obese children is
22 1U/1 for girls and 26 1U/I for boys. Prolonged (more than
3 months) hypertransaminasemia with ALT more than twice
than recommended cut-off value is considered as a sign of
liver damage and a reason for a detailed examination. ALT
levels usually do not reflect the severity of NAFLD. Howe-
ver, NASH is more common in children with ALT >80 U/l
compared to children with ALT < 80 U/l (41 % vs. 21 %,
respectively) [7]. The current standard for determining the
presence and severity of NAFLD, including the presence of
NASH, alternative or concomitant diagnoses exclusion is
considered liver biopsy [7].

Pathogenesis of NAFLD

According to the “multiple hit theory” liver tissue is
affected by a number of factors that act sequentially or in
combination, namely genetic and exogenous factors (high-
fat and high-carbohydrate diet, sedentary lifestyle, smo-
king, etc.), which lead to intestinal dysbiosis, intestinal
barrier disruption, increased endotoxemia, immunologi-
cal (increased pro-inflammatory cytokines) and metabolic
changes (insulin resistance, carbohydrate metabolism dis-
turbances, hyper- and dyslipidemia) [9, 12—14]. As a result,
low-grade inflammation is formed, which, in turn, causes
inflammation and destruction of hepatocytes (NASH) with
progression to liver fibrosis.

The accumulation of hepatocellular lipids occurs when
there is an imbalance in the regulation of lipid accumulation
in the liver. Processes that contribute to the formation of he-
patic steatosis include: 1) lipolysis in adipose tissue caused
by insulin resistance, which increases the flow of free fatty
acids (FFA) to the liver; 2) hepatocellular lipogenesis; 3) ex-
cessive intake of FFA and cholesterol in the composition
of chylomicrons absorbed in the small intestine from food.
On the contrary, the processes that reduce the fat content in
hepatocytes include: 1) beta-oxidation of FFA in mitochon-
dria, peroxisomes with the formation of triglycerides (TG);
2) export of very low density lipoproteins (VLDL) from he-
patocytes to the bloodstream [15].

A key factor in the development of NAFLD is insulin
resistance, which on the one hand induces the breakdown of
TG in adipose tissue by activating the hydrolase activity of
specific enzymes and increases the flow of FFA to the liver

and their accumulation in hepatocytes. Insulin resistance
makes adipose tissue resistant to the antilipolytic effect of
insulin, which leads to the breakdown of TG and the final
formation of FFA and glycerin. On the other hand, hyper-
insulinemia promotes increased lipogenesis de novo in he-
patocytes due to the transcription factor sterol-regulatory
element binding protein 1c (SREBP 1c¢). Substrates derived
from glycolysis (acetyl-CoA) also initiate a multistage pro-
cess of synthesis of FFA, which are then converted into TG.
The accumulation of saturated FFAs, such as palmitic acid
and stearate, in hepatocytes causes a lipotoxic effect, which
in turn leads to organelle dysfunction (mitochondria and
endoplasmic reticulum (EP)) and, eventually, to hepatocyte
necrosis. EP stress is also associated with chronic inflam-
mation due to excessive synthesis of reactive oxygen species
(ROS) and activation of nuclear factor kappa B (NF-«B),
c-Jun N-terminal kinase (JNK) pathway, leading to in-
creased secretion of tumor necrosis factor alpha (TNFa).
Saturated FFA, in addition to lipotoxicity, promotes inflam-
mation of hepatocytes by activating TLR and increasing the
production of pro-inflammatory cytokines [15, 16] (Fig. 1).

Hepatocellular inflammation and necrosis of hepato-
cytes occur secondarily due to activation of the immune
system [15, 17—20], as well as due to oxidative stress, which
is observed as a result of lipotoxicity [6, 15, 21]. Prolonged
hepatocyte damage activates hepatic stellate cells, which
produce type I collagen and secrete profibrogenic cytokines
and inhibitors of matrix-degrading enzymes (tissue matrix
metalloproteinase inhibitor), causing extracellular matrix
production leading to liver fibrosis (Fig. 1).

Many preclinical and clinical studies suggest that altered
intestinal microbiome and intestinal permeability play a key
role in the occurrence of steatosis, inflammation and liver
fibrosis in NAFLD [2, 3, 6, 15, 16, 21, 23—28]. There is a
bidirectional relationship between the intestine and the liver.
The liver supplies bile acids, IgA and antimicrobial peptides
(cathelicidins, defensins, hepatic-expressed antimicrobial
peptide 2 (LEAP-2), hepcidin) through the biliary tract,
and intestinal microflora metabolites (secondary bile acids,
short-chain fatty acids, ethanol) and endotoxins (lipopoly-
saccharide, peptidoglycan, flagellin) are transported from
the intestine to the liver through the intestinal barrier and
portal vein [22, 36, 40, 65] (Fig. 1). One of the suggested
mechanisms linking dysbiosis to NAFLD is impaired in-
testinal permeability and elevated levels of circulating en-
dotoxins [24, 26, 28, 31], which causes an inflammatory
and fibrogenic response of the liver, triggering a cascade of
the above-mentioned immune responses with TLR4- and
TLR9-activation [26, 32]. Bacterial translocation has been
shown to increase the expression of specific receptors loca-
lized on the surface of hepatocytes, such as TLR, which are
associated with a pro-inflammatory reaction mediated by
TNFa, interleukin-1f (IL-1p) and interferons [17—20, 32].

Intestinal barrier structure

The intestinal barrier is a structure that prevents intesti-
nal bacteria and their toxins from the translocation into the
bloodstream. This structure consists of intestinal microbio-
ta, the mucosal layer that covers the surface of the intestinal
epithelium, the intestinal epithelial cells connected by tight
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junction (TJ), and an antibacterial defense system that in-
cludes submucosal immune cells and numerous antimicro-
bial peptides [16, 29, 30, 38] (Fig. 2).

The first level of the intestinal barrier is the resident mi-
crobiota, which consists of hundreds of trillions of micro-
organisms which genome is 10 times larger than the human
genome and whose weight is about 1—2 kg. The intestinal
microbiota plays a key role in the processing of nutrients and
vitamins, transformation of primary bile acids, and preven-
tion of the pathogenic microorganisms adhesion to the in-
testinal mucosa [26, 39].

The second level of the intestinal barrier is intestinal
mucus, namely glycosylated proteins secreted by goblet
cells of the intestinal epithelium. This barrier represents
the extracellular layer that covers the intestinal epithelium,
consists of digestive secretions, antimicrobial peptides and
cytokines, separates the intestinal microbiome and the in-
testinal epithelial cells. The thickness of the mucus layer
increases from the stomach to the colon. The microbiota
colonizes the outer layer of mucus and uses nutrients from
the mucus [16, 40]. The inner layer of mucus which is
quite static and direct contact with enterocytes does not
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contains bacteria because of antimicrobial peptides and
proteins enrichment. Paneth cells secrete antimicrobial
peptides (AMPs) into the internal mucus, and entero-
endocrine cells produce secretory IgA (sIgA) to protect
against commensal bacteria contributing the formation of
a biochemical barrier. This layer promotes the absorption
of water and nutrients [16, 29].

The third level of the intestinal barrier is determined by
the gastrointestinal tract motility and digestive secretion.
These two factors prevent the spread and ensure the timely
elimination of pathogenic microorganisms from the intesti-
nal lumen. The main fluids are gastric acid and bile, which
have antimicrobial properties [16, 38, 40].

The fourth level of the intestinal barrier is presented with
the single layer of intestinal epithelium, which includes en-
terocytes, goblet cells, Tuft cells (with chemosensory func-
tion) and Paneth cells (which produce antimicrobial pep-
tides) [16, 38, 40]. This cellular barrier has certain physical,
electrical and chemical properties contributing to imper-
meability to most substances [41]. The intercellular space
is closed by a specific junctional complexes, composed of
tight junctions (TJ), adherens junctions, desmosomes, and
gap junctions [41] (Fig. 3).

More than 40 proteins contribute to the functioning of
junctional complexes: claudines, occludines, junctional ad-
hesion molecule (JAM), scaffolding and adapter proteins,
such as zonula occludens (Z0O)-1, -2, and -3, E-cadherins
and nectins [16, 29, 38, 41]. The cytoskeleton connects
tight junctions, facilitating the active and passive transport
of substances across the intestinal barrier. TJ regulates the
passive flow of solutes and water through the paracellular
pathway and acts as a filter that selects the size and charge
of molecules [16, 26, 41]. There are two routes of transport
through the epithelial wall: the transport of large substances
and molecules (proteins and bacterial components) is tran-
scellular by foam or exocytosis, while small molecules and
substances are transported paracellularly (actively or pas-
sively) through TJ. These processes control the movement
of molecules across the intestinal barrier [29, 40].

The functioning of this complex structure is directly
influenced by many factors, including proinflammatory
cytokines, TNFa, gamma-interferon signaling kinases and
LPS mediated through activation of TLR-4 MyD88 on the
epithelial membrane [16, 18, 42]. These factors reduce the
expression of ZO-1 proteins in TJ [16, 29, 40], which al-
lows LPS to enter the bloodstream and leads to low-grade
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inflammation, including steatosis and insulin resistance [27,
29]. Molecular changes in intestinal TJ proteins, mainly
Z0-1 and occludins, are the main mechanism contributing
to increased intestinal permeability [27].

The fifth level of the intestinal barrier is the immunolo-
gical barrier, which is provided by several antimicrobial pep-
tides (i.e. defensins, cathelicidins, resistin-like molecules,
bactericidal/permeability-increasing proteins, etc.) [16, 29,
38, 40]. The intestinal mucosal barrier is further reinforced
by the population of intraepithelial (conventional and un-
conventional afy and &y T-cells, mononuclear phagocytes)
and lamina propria immune cells [16]. Intraepithelial lym-
phocytes are cytolytic, express type I cytokines, release anti-
microbial peptides, so, along with mononuclear phagocytes
that act as direct sensors of the intestinal lumen, these cells
provide a first-line defense against infection and participate
in the tolerance to food and microbial antigens [16, 29, 40].
Lamina propria immune cells which are highly specialized
for recognition of microbial antigens or their metabolites
play a second line of defense and promote tissue regenera-
tion when the lamina propria is damaged [16].

The sixth level of the intestinal barrier is the intestinal-
vascular barrier, similar to the blood-brain barrier [16, 40].

The so-called intestinal vascular unit includes the intestinal
endothelium associated with pericytes, intestinal glial cells,
and junctional complexes. This structure also prevents the
translocation of bacteria and microbial components into the
bloodstream [16, 25, 38, 40].

It should be noted that the translocation of a small num-
ber of microorganisms and their products to the mesenteric
lymph nodes is an ongoing process. So, the immune system is
constantly stimulated in order to form immune tolerance [15,
16] which allows to neutralize microorganisms without sig-
nificant systemic inflammation. Small amounts of bacterial
RNA and LPS can enter to the liver, where they are phago-
cytized by Kupffer cells [30]. However, the liver is usually free
of bacteria, providing a next barrier for microorganisms that
have penetrated the intestinal mucosa and avoided neutra-
lization in the mesenteric lymph nodes [15, 16, 40].

Thus, summarizing the above, associated with LPS
and proinflammatory factors TLR4-activation lead to the
change in TJ structure and functioning, increasing intestinal
permeability [16, 18, 29, 42]. The disrupted intestinal barrier
contribute to the portal influx of pathogen-associated mo-
lecular patterns (PAMPs), such as LPS and metabolites of
microorganisms, to the liver, activating a pro-inflammatory
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cascade that exacerbates liver inflammation [15, 43]. These
facts lead to the recognition of impaired intestinal perme-
ability as a key component of the NAFLD pathogenesis,
which is closely associated with increased TLR4 stimula-
tion, increased synthesis of pro-inflammatory factors, in-
sulin resistance, endotoxemia, hyperlipidemia and promote
the free fatty acids accumulation, lipotoxicity, low-grade
infammation and hepatocytes damage. These data indicate
an key role of intestinal permeability in the pathogenesis,
development and progression of NAFLD.

Research overview

Several studies in humans and animals suggest that
changes in intestinal microbiota composition, barrier func-
tion, and subsequently elevated bacterial endotoxin levels are
critical in the development of NAFLD [16, 24—27]. Many
preclinical and clinical studies indicate that changes in the
intestinal barrier of NAFLD patients [20, 23, 29, 31] include
components such as changes in the intestinal microbiota [18,
25, 29, 42], the quality and quantity of mucus, gastrointesti-
nal peristalsis, damage of enterocytes (bile acids and endoge-
nous ethanol), impaired TJ and intestinal immunity [16, 28,
29]. Some studies have shown an association between insulin
resistance and increased intestinal permeability, namely TJ
disruption [27, 29]. The influence of dietary factors (high fat
diet) and bacterial products of gram-negative microflora on
the functioning of TJ, changes in the structure of the mucous
layer, have been demonstrated which in turn may increase
intestinal permeability [15, 16, 25].

In recent years, many studies have demonstrated ele-
vated blood endotoxin levels in adult patients with simple
steatosis and NASH [15, 14, 27, 37], as well as in children
with NAFLD [4, 8, 12, 33, 44]. Intestinal permeability cor-
relates with the severity of NAFLD. In particular, intesti-
nal permeability was increased both in children and adults
with NASH compared to simple steatosis [19, 23, 45—48].
In the study of Miele et al. (2009) was found that increased
intestinal permeability in patients with NAFLD was caused
by disruption of intestinal TJ [35]. This was confirmed by a
decrease in the expression of one of the major TJ ZO-1 pro-
teins in the intestinal mucosa [27, 35]. These patients also
had a threefold increase in the incidence of small intestine
bacterial overgrowth syndrome (SIBO), which, along with
increased intestinal permeability, correlated with the severi-
ty of hepatic steatosis [35].

In 2012, Volynets and his colleagues have shown in the
adult NAFLD cohort that liver steatosis was associated with
increased intestinal permeability, which was assessed by the
lactulose/mannitol test and indirect measurement of serum
endotoxin levels [49]. Similarly, in a pediatric NAFLD co-
hort, the lactulose/mannitol test confirmed the presence of
increased intestinal permeability, which correlated with the
severity of NAFLD [50, 51] and was significantly higher in
patients with NASH [23, 46]. Serum endotoxin levels were
also elevated in patients with NAFLD and correlated with
histological markers of liver inflammation [12, 19, 23, 26,
33, 45, 47, 52]. LPS-binding protein levels were also eleva-
ted in another cohort of severely obese and NAFLD patients
that correlated with the severity of liver damage [12, 44]. In-
creased intestinal permeability has been demonstrated in

patients with NAFLD in many subsequent studies [23, 25,
36, 45, 49]. Several studies have also suggested that endo-
toxins increase intestinal permeability by activating TLR4/
MyD88 pathways [17—20].

Also in the studies of L. Pacifico et al. (2014) [52], Ca-
kir et al. (2017) [54] and Loffredo et al. (2017) [55] were
demonstrated that the level of zonulin was probably higher
in the group of NAFLD patients and had a positive corre-
lation with the level of insulin. Zonulin levels have a posi-
tive correlation with the severity of steatosis, but not with
NASH in these studies [52, 54, 55]. Olfat M. Handy et al.
(2017) [47], Chwist et al. (2014) [48] and Chiara Rosso
et al. (2020) [56] have demonstrated a positive correlation
between serum zonulin level and progressive liver necrosis
histological features in NAFLD adults. Valentina Giorgio,
Luca Miele et al. (2014) have shown a positive correlation
between increased intestinal permeability and liver steatosis,
as well as a significant increase in intestinal permeability in
children with NASH compared with simple steatosis [23].
Levels of bacterial endotoxin, lipopolysaccharide-binding
protein (LBP) and proinflammatory markers such as inter-
leukin-6 (IL-6) and tumor necrosis factor o (TNFo) were
significantly higher in children with NAFLD [12, 44, 33].
Guercio Nuzio et al. (2017) have demonstrated a significant
increase in intestinal permeability in children with NAFLD
depending on the stage of liver damage [57].

Evidence supporting the importance of dietary factors for
the pathogenesis of NAFLD has also been accumulated over
the last decade in experimental and clinical studies [12, 24,
25, 27, 29, 53]. Some studies have clearly shown that endo-
toxin level was constantly elevated in a mouse model of high-
fat diet induced NAFLD [24, 58]. High sucrose and high fat
diet also led to increased levels of circulating LPS in parallel
with a significant liver fat accumulation and a significant de-
crease in the expression of occludin in rats [58]. These ani-
mals developed a typical metabolic syndrome and NAFLD
[24]. Another study reported that fructose-induced NAFLD
was associated with SIBO and increased intestinal permeabi-
lity, contributing to Kupffer cells activation and liver damage
in mice [20]. Inactivation of TLR4 as well as the introduction
of prebiotics and probiotics modulating the intestinal micro-
biota improves hepatic steatosis caused by fructose [20, 27].
The results of Kento Imajo et al. (2012) study suggest that
prolonged exposure to low-dose LPS causes markedly in-
creased expression of TLR4, TNFa, and IL-6 mRNA in mice
fed a high-fat diet, leading to liver inflammation [24]. Some
studies have shown that the liver is one of the main targets of
LPS, which binds to LPS-binding protein (LBP) and CD14,
activates hepatic TLR4, TLR9-associated inflammatory cas-
cade and promotes the progression of NAFLD [26, 32]. LPS
also stimulates hepatocyte apoptosis, which is important in
the NASH development and liver fibrosis promotion [26, 32].

It is important to note that dietary factors may contri-
bute to increased endotoxemia in healthy people [14]. Some
studies have reported that consuming a Western diet during
one month resulted in increased endotoxemia in healthy
people compared to a healthy diet (low fat, high fiber) [13,
14]. The cumulative effects of such food can be manifested
in oxidative stress, chronic low-grade inflammation and in-
sulin resistance [14, 27].
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Methods for intestinal permeability
examination

The association of NAFLD with impaired intestinal per-
meability has increased attention to its investigation as a key
factor in the NAFLD progression. Intestinal permeability
can be assessed via measurements of the transepithelial re-
sistance, but also by measuring passage of solutes over the
epithelium via different passage routes.

The intestinal barrier regulates the translocation of
substances from the intestinal lumen, such as antigens and
bacteria, that pass through a layer of epithelial cells between
epithelial cells (paracellular pathway) or through cells (tran-
scellular pathway) into the submucosa [37, 59]. Paracellular
passage of substances can occur by diffusion or activation
of junctional proteins, depending on the solute properties.

For the first time intestinal permeability studies in vivo
were performed using inert probes of various sizes, which
were absorbed in different parts of the digestive tract and
excreted in the urine. The most common markers used
previously were small pore markers — polyethylene glycol
(PEG) 400 Da, monosaccharides (mannitol and rhamnose)
and large pore markers — chromium-ethylenediaminetet-
raacetic acid (51 Cr-EDTA), disaccharides (lactulose) and
PEG with molecular weight approximately 1000—4000 Da
[37, 59]. Although the in vivo permeability test does not di-
stinguish between paracellular and transcellular permeabi-
lity, most large molecules pass through the mucosa by the
paracellular route [37]. Increased lactulose flux increases
the ratio of lactulose to mannitol or L-rhamnose and marks
the loss of intestinal barrier integrity. Over the years, this
technology has become more sophisticated, and resear-
chers now use a multi-sugar test that includes five different
sugar probes: sucrose, lactulose, L-rhamnose, erythrol,
and sucralose. The analysis of the urine concentration of
probes at different times evaluates the permeability of dif-
ferent parts of the intestine. The permeability test assessing
the ratio of lactulose/mannitol or lactulose/L-rhamnose is
often used to assess the permeability of the small intestine,
sucralose (erythrol) — the large intestine, and sucrose —
the stomach [37].

Other opportunities for the intestinal permeability exa-
mination in vivo are serum biomarkers investigation, which
include zonulin, proteins that bind fatty acids, citrulline,
glucagone-like peptide, lipopolysaccharide, lipopolysac-
charide-binding protein, D-lactate, alpha-glute, alpha-
glute-3, ovalbumin, as well as antibodies to zonulin, oc-
cludin, lipopolysaccharide, actomyosin, vinculin. Fecal
biomarkers of intestinal permeability include alpha-1-anti-
trypsin, lipocalin-2 [37, 59].

In vitro techniques offer possibilities to study mechani-
cal processes of the intestinal barrier and individual cells in
humans. The most common cell lines used for studying in-
testinal barrier function are Caco-2 cell line, T84 cell line,
SK-CO15, HT?29 cell line, co-culture of cell lines, intestinal
epithelial cells [37, 59].

Conclusions

Increased intestinal permeability is a key factor in
NAFLD development and progression. Further study of in-
testinal permeability at different degrees of hepatic steatosis

in children with NAFLD and obesity may help to identify
predictors of NAFLD progression. Timely determination
of increased intestinal permeability in the initial stages of
NAFLD is needed to identify risk groups and prevent di-
sease progression. Further in-depth study of the influence
of intestinal permeability on the progression of NAFLD will
be the basis for the development of new directions for the
prevention and treatment of NAFLD in children.
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CrenarHog O.M., 3asropoaHst H.KO., XKurvp H.O.

AY «HctuTyT ractpoeHreponorii HAMH YikpaiHm», m. AHirpo, YkpaiHa

POAb KMLLKOBOT MPOHUKHOCTI B NPOrpeCcyBAHHi HEAAKOTOAbHOT
YXUPOBOT XBOPOOU NMEYIHKN Y AiTeN 3 OXXUPIHHAM

Pestome. YuncnenHi nocmimkeHHs OCTaHHIX POKiB MiATBEPIMIN
MiIBUILEHHS KUIIKOBOI MPOHMKHOCTI MPU PO3BUTKY HEaIKO-
roJibHOI XkKupoBoi xBopodu nevinku (HAXKXIT) i nporpecyBaHHi
no HeaskorojibHoro crearorenatuty (HACT) i ¢ibposy neuin-
KH. Y CTaTTi PO3IJSHYTO MOLIMPEHICTh, TepeOir Ta AiarHOCTUY-
Hi kputepii nemiatpuuHoi HAXKXII. ITponeMoHCTpoBaHO pOJib
MiIBUILEHOI TTPOHMKHOCTI KMIlIeYHWKa B matoreHe3i HAZKXII.
[Ipumginero yBary CTpyKTypi KMIIKOBOTO 0ap’e€pa Ta MOXJIUBUM

MeTO/IaM JTOCJIIXKEeHHs] Moro mpoHUKHOCTI. [TpoBemeHo orsin
Cy4YyacHUX AOCJiIKeHb MPOHUKHOCTI KuieuHuka rmpu HAXKXII y
JIOPOCUX i [IiTei, 0 MiNTBEPAXKYIOTH ii KIIIOUOBY POJIb y TIPOrpe-
cyBanHi HAKXII. IMomyk nitepaTypu OyB IpOBEICHUI B €JIeK-
TpoHHUX 06a3zax maHux Scopus, MedLine, EMBASE, Pubmed,
Google Scholar Toiio.

Koi04oBi clioBa: kuIikoBa MPOHMKHICTh; HEATKOTOJIbHA XUPO-
Ba XBOpPOOAa MeUiHKU; OXUPIHHS; TiTH; OTJISIT
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MOKA3HUKM BYTA€@BOAHOTO TA YXXMPOBOro OOMiHYy
Y XBOPUX 3 Pi3HUM CTyrNneHeM XUPOBOI
AncTpododii neviHku

Pe3stome. AktyanbHicTs. HeankoronsHa xupoBa xBopoba neyitku (HAXKXI) 3avimae nepLue micuye cepes xpo-
HIYHOI naTosnorii NeYiHkM Ta OXOM/IIoe Mavbke 4BepTb r7106asbHOI nomnyrsyii. Hakonn4yeHo [OCTaTHbO [aHuX LLYO[0
B3AaEMHOI0 Bri/imBYy METabosivHUX 3CYBIB Ta XUPOBOI ANCTPOIi NEYIHKM Pi3HOro CTYMEHs Ha ICHyBaHHSI | porpecy-
BaHHsA ogmH ogHoro. CriiBicHyBaHHS1 HeasikorosibHoro ctearorenatnty (HACT) i3 pisHumMu KoMopoGigHuMy cTaHamm
BXe 3aghikcoBaHo y 6ararbox AOCIIKEeHHSX, SKi BUSHAYMIIU NMPAMMK 38’ 30K MK HasiBHICTIO XXupoBoi ancTpodii Ta
Pi3HUMM CKNA[0BUMM METAbOMIYHOrO CUHBPOMY — apTepiasibHOK rinepTeHsieto, 4iabeToM ApYroro TuMy, OXupiH-
HaM Ta gucninigemiero. Meta [OCniAXEHHS: BUSHa4YNTVN B3AEMO3B'I3KW CTaHy BYI7IeBOAHOMO Ta XWPOBOro 06MiHy
y nayieHTiB 3 HAXKXTT 3 nokasHukom xupoBoi auctpodii neyiHky. Matepiann Ta metogu. O6¢TexeHo 72 XBopi Ha
HAXKXT, siki 3a cTyrnieHem cteatoldy 6y po3rogineHi Ha Asi rpyrnv. Y | rpyny yBiviLunn 46 nayieHTiB 3 rnoMipHUM
CTeaTro30M (4YacTka renaToyuTiB, L0 MICTATb XUPOBI BKIIOYEHHS, Big 33 40 66 %), BU3Ha4YeHUM 3rigHO 3 NoKasHU-
KOM KOHTPO/IbOBAHOIro napametpa y/ibTpasBykoBoro 3atyxaHHsi (CAP), o ctaHoBuB Big 232 o 256 ab/m. Il rpyny
cTaHoBUIN 26 XBOPUX i3 BUPEXKEHNM CTeato30M (YacTka rernaroyumTis, LLO MICTSITb XUPOBI BKITIOYEHHS, OinlbLua 3a
66 %), 3 nokasHukamm CAP 6inbLue 3a 256 ab/M. Y BCix nayieHTiB oLiHIOBaBCs TPOGOSIONYHMI CTaTyC, BU3HA4Yaimchb
[OKa3HWKK BYITIEBOAHOIO Ta XWPOBOro 06MiHy. [TpoBOANBCS CTAaTUCTUYHWI aHasia OTPUMAaHUX JaHNX — OPIBHIO-
Ba/MCb CepenHi 3Ha4eHHs y rpyrnax Ta OUiHBAaBCsl BHECOK MOKa3HWKIB y 3HavyeHHs CAP 3a goromorow metoga
MHOXWHHOIO perpeciviHoro aHanizy Pesynbtatu. PiBeHb iHcyniHy Ta HOMA-IR y nauieHTiB 3i 3Ha4HOK XXUPOBOKO AUC-
Tpogpieto neyiHkmn ctaHoBus (22,7 + 9,7) MkOg/mn 1a (5,4 + 2,7) mkOa/mn BianosigHo. Lli mokasHvku 6yriv BALLMMU,
HDK BignoBigHi nokasHuku | rpynn (p < 0,05), wo ctaHosunmn (17,1 = 10,3) MkOm/mn Ta (4,01 + 2,90) mkOg/mn ansi
iHcyniHy Ta HOMA-IR BigrosigHo. [MokasHWKu r7toKo3u, JlifiJHOro CreKTpa BiporigHo MK rpyrnamu He BifpIi3HAINCE,
3a BukmodeHHsam JITOHLL, o 6ynm BiporigHO BULLMMM y NaUieHTiB 3 GiflbLLMM CTYrNeHeM XWUpOoBOi AncTpoii Ta
craHoBunn 34 (2,3-4,1) mmons/n 1a 3,0 (2,4-3,8) mmorns/n y Il Ta | rpyni BigrnosigHo. ByB npoBeaeHu i MHOXUHHMIA
perpeciviHmii aHania a1 BU3Ha4eHHs1 BHECKY MOKa3HVKIB XXUPOBOro 1a ByryieBogHoOro obmiHy y 3HaveHHss CAP. Y pe-
3y/bTaTi NOKPOKOBOIro aHasisy y Mofesi 3amLumnincy ABa rnokasHuka, a came ingekc HOMA (koegpidieHT perpecii B
5,285, p = 0,04) Ta IMT (koegpiuieHT perpecii 3 4,666, p = 0,001). BusHa4eHo, L4o 3miHn IMT Ta HOMA 06ymoB/iooTh
31 % 3miH y BermunHi CAP. BucHoBKkU. KoHUeHTpawis iHCyniHy, 3HadyeHHs iHgekcy HOMA, IMT ta JINQHLY suwi y
navieHTIB i3 BUPaXXeHUM CTeaTo30M. 3a pe3ynbratamy MHOXUHHOIO PErpeciviHoro aHaniay BUsIBNIEHWN BiporigHWi
BHecoK piBHiB HOMA Ta IMT y noka3HuKky KOHTPO/IbOBAHOO napameTpa yribTpa3ByKoOBOIro 3aTyXaHHs1.

Krno4oBi crioBa: HeasikorosnbHa XmpoBa XBopoba rnediHki; XupoBui 06MiH; KOHTPO/IbOBaHMV napameTp yiib-
TPa3ByKOBOIro 3aTyxaHHsi; CTeaTto3

Bctyn

HeankoronbHa xupoBa xBopoba mnedinku (HAZKXIT)
3aliMa€ mepiie Miclie Cepe/l XpOHIUHOI ITaTOJIOri] ITeYiHKM Ta
OXOITTIOE MaitKe YBepTh MI00aIbHOI TormyJstiii [1]. JdiarHo3
BCTaHOBJIIOETHCS 32 HASIBHOCTI XKUPOBOI AUCTPOdii IeUiHKK1
Ta BiJICYTHOCTI iHIIIMX, KPiM METa0OTiYHUX, KOHKYPYIOUUX

YUHHMKIB Ha KIITAJIT XPOHIYHOTO BipyCHOTO TeMaTUTY, HaJI-
MipHOTO BXXWBAHHSI aJIKOTOJII0, BUKOPUCTAHHS CTE€ATOreH-
HUX JIiKiB a00 criagkoBux nopyiieHs [2]. Cnexkrp HAXKXIT
CKJIQIAEThCS i3 MPOCTOTO CTEATO3Y, CTEATOTeNaTUTy, LIUPO3Y
Ta HaBiTh paKky — TenaToLe/IOJISIPHOI KapLiIMHOMU |3, 4], 1110
00YMOBJIIOE BaXKJIMBICTh Ta aKTYaJIbHICTh IIPOOJIEMM.
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HakonmaeHHs1 xupy y iediHii 00yMOBJIEHO ITOPYIIEHOIO
pIiBHOBArow MiX JIeKiIbKOMa IpoliecaMu, a caMe — HaIxo-
JKEHHSIM JITTIB Y TIeUiHKY, iX BUBEICHHSIM Ta CUHTE30M K1~
PpiB caMoIo TTe4iHKO0. Teopist YNCIICHHUX yaapiB — CITOYATKY
NIBOX, TIOTIM TPbHOX, TOTIM OiJIbllle — MOSICHIOE TOAAIbIIMIA
maToreHe3 3arnajJeHHsI Ta IIporpecyBaHHs (piopo3y.

Bxe HakonmMuYeHO AOCTaTHLO AAHUX LIOJO B3aEMHOTO
BIUIMBY MeTaOOIiYHUX 3CYBiB Ta KUPOBOI AUCTPOii ITeUiH-
KW Pi3HOTO CTYIEHsI Ha iCHYBaHHS i MPOTPeCyBaHHS OOWH
onHoro. [lopyiieHHs1 MeTabo1i3My MPU3BOAUTD A0 iHCYIi-
HopesucteHTHocTi (IP), ninmoreHesy de novo, 3MeHIIIEHHIO
MEeYiHKOBOI -OKCHIALLi XXMPHUX KUCJIOT Ta MOTaHO KOHT-
POJILOBAHOTO JIIOMI3Y Yy KMPOBIl TKaHWHI. 3MEHIIEHHS
iHCYJIiHO3aJIeXKHOI CYIpecii CMHTe3y IIIOKO3U IeYiHKOIO
CIIpUSIE TiMepIiiiKeMil, rinepTpuriinepruaeMii Ta hopMyBaH-
Hio ctearosy. CeneKkTBHa TieyiHKoBa [P BBaxkaeThcs npaii-
BEPOM YCiX LIMX IIPOLIECIB, Y pe3yJabTaTi Y0ro BinOyBa€eThCs
PO3BUTOK $IK TIEYiHKOBOI, TaK i repudepuyHoi MeTaboJIiu-
Hoi auchyHKii [5]. CrhiBicCHyBaHHSI HEaJIKOTOJIbHOIO CTe-
arorenatuty (HACT) i3 pisHuUMM KOMOPOiTHUMM CTaHAMU
BXe 3aiKCOBAaHO y 0araThoX JOCTIIKEHHSIX, sIKi BU3HAYMIIA
MOPSIMUIA 3B’SI130K MixK HasIBHICTIO XKMPOBOI AUCTpOii Ta pi3-
HUMM CKJIQJIOBUMM METa00JIIYHOIO CUHIPOMY — apTepialib-
HOIO TinepTeH3i€lo, 1iabeToM APYTroro TUIY, OXKUPIiHHSIM Ta
nucrimigeMiero. Lle oOymoBiaeHO 3aranbHUMU (paKTOpaMu
PM3UKY Ta OJHAKOBUMMH TpO3arnaJibHUMU Ta MpodiopoTni-
HUMU 1UIIXaMU PO3BUTKY LIMX CTaHiB |3, 6].

V kainigHii npaktuii giarHo3 HAXKXIT BcTaHOBTIOETD-
Cs Ha TIiCcTaBi KOMOiHallii JabopaTOpHUX Ta Bi3yaizallili-
HUX TeXHIK, cepell SKuX MopdoJioriyHe J0CTiIKEeHHS BBa-
JKa€EThCS 30JIOTUM CTaHAApTOM. AJie OiOIICis MEeYiHKH, siKa
HeoOXigHa 1711 OTpMMaHHS MaTepialry, Ma€ OeKiJibka Hemo-
JIKiB, cepel SIKUX iHBa3UBHICTh, OOMEXXEHHSI 1110710 TTIOBTOP-
HUX IIPOBelIeHb, MaJli pO3MipH AOC/iIKEHOro 3pa3ka. Tomy
OCTaHHIM YacoM TiepeBara HaJa€TbCsl HEiHBa3UBHUM METO-
JlaM BUMipIOBaHHSI cTeaTosy Ta (hioposy neuiHku. BusHaueH-
H$I KOHTPOJIbOBAHOTO IMapamMeTpa yJIbTPa3ByKOBOT'O 3aTyXaH-
Hs (CAP) ta winbHOCTi nevinku anaparom FibroScan Bxe
MoKa3aJo cede SIK JOCTiIKEHHS, pe3yJIBTaTH SIKOT'0 TICHO KO-
PETIOIOTH 3 BUPAXKEHICTIO cTeaTo3y Ta cramieio ¢iopo3y [7, 8].

Meta nocaiKeHHsI: BUBHAYUTU B3a€EMO3B’SI3KU CTaHY
BYIJIEBOIHOTO Ta XXMPOBOro oOMiHy y manieHTiB 3 HAXKXIT
3 MOKa3HUKOM KHUPOBOI TUCTpOodii MeUiHKHU.

Martepiaau Ta MeToAmn

Oocrexeno 72 xBopi Ha HAXKXII, saxi 3HaX0OUINCH
Ha JIiKyBaHHi Yy BiJIiJIeHHi 3aXBOpIOBaHb IE€YiHKM Ta IMiI-
nutyHkoBoi 3amo3u JAY «IHCTUTYT racTpoeHTepoJIoril
HAMH VYkpainu». Hagani mis myGikaliii Matepiaim He
3arepevyioTh IMOJOXKEHHIM 0i0eTUKM.

KpurepieM BKIIOUEHHSI B JOCHIKEHHSI Oyi1a HasiB-
HICTb y TalliEHTa HEaJIKOrOJIbHOI >KUPOBOI XBOPOOU TEUiHKM,
110 BU3Hayajach y pesynbrati BumiptoBaHHs CAP amapa-
toMm FibroScan-touch 504 npu mokasHukax CAP Oinblie 3a
232 nb/m. KputepisiMyt BUKJTIOUEHHSI Oy/I1 3HAYHE CITOXKIBAH-
Hsl akoromo (> 20 r/no0y mist iHoK Ta > 40 1/no0y s 4oIo-
BiKiB), HasIBHICTb BipyCHOTo ab0 aBTOIMyHHOTO T€IaTUTY, Me-
JMKAMEHTO3HOTO ypaXkeHHsI Ie4iHKK Ta XBOPOO HAKOTTMYEHHSI.
Takox y mocimKkeHHsT He BiOMpaauch XBOpi, SIKi IpuiiMain
cTatuHU 200 (idpaTy A5 JTiKyBaHHS TinepirniaeMii.

Vci manienTy BinmmoBimHO 1o tokasHuka CAP Oy posmo-
NliyieHi Ha 1Bi rpynu: y | — rpymy 3 MiHiMaJIbBHMM CTE€aTO30M —
yBiliIM 46 MALEHTIB 3 MOKA3HUKAMH TTapaMeTpa 3aTyXaH-
Hs 232—256 n1b/M (J4acTKa renaToLMTiB, IO MICTATb XKUPOBI
BKJTIOUEHHSI, Bil 33 10 66 %), y 11 rpyny yBiiimm 26 XxBopux
i3 BUpaXeHUM cTeaTto3oM, 3 rnokazHukamu CAP Ginblie 3a
256 n1b/M (JacTKa TemaToLuUTiB, 10 MIiCTITh XHUPOBi BKITIO-
YeHHsI, 6itbina 3a 66 %). Y I rpymi yonosiki 6y710 20 (43,5 %),
SKiHOK — 26 (56,5 %); y 11 — 12 (46,2 %) ta 14 (53,8 %) Bin-
nosinHo. CepenHiii Bik — (43,5 = 9,4) ta (49,1 = 12.4) poky
y I ta 11 rpymi BinmoBigHo. BiporimHux po3xomkeHb 3a CTaTTIO
Ta BIKOM MixX IpyIaMH He CIIOCTEPIiraaoch.

V BCiX mali€eHTiB OLIiHIOBAaBCs TPOMOJIOTIYHUI CTAaTyC
3a joroMorot iHaekcy macu tina (IMT), npoBoauioch
BU3HAYCHHSI KUPOBOI 1UCTpodii Ta cTyreHs (iopo3y ama-
patom FibroScan-502, BuU3HaYajuCh TMOKAa3HUKMU BYTJIe-
BOJTHOTO Ta XKMPOBOI'O OOMiHY.

Iamexc w™Macm Tijna, 3aIlpONOHOBAHMIA MIiXHAPOI-
HOIO TPYMOIO 3 OXUPiHHS, OOUMCTIOBAIU 3a (GOPMYJIOI0:
IMT = maca rina (kr)/3pict (M)

OuiHKy Tpo(OJOTiuHOro cTaTycy MPOBOAWIM 32 PEKO-
MmeHpauisiMmu BOO3: HemocTaTHBOIO Macy Tijla BBaxkajaud
nipu IMT mente Hixx 18,5 kr/m2. Ipu IMT 18,5—24,9 xr/m?
Macy Tija pO3LiHIOBaIM SIK HOpMaJbHy. Macy Tilta po3-
HiHIOBaIK K HammumkoBy npu IMT 25,0—29,9 xr/m2.
Oxxupinss 1 crynens BusHavanu, skiio IMT nopiBHIOBaB
30,0—34,9 xr/m2, oxupinns Il crynenss — nipu IMT Bin
35,0 mo 39,9 kr/m?; npu IMT 6inbiue 3a 40,0 Kr/m? BU3Ha-
yaau natojioriude oxupinHg 111 crynens [9].

BumMiproBaHHs mapameTpa yJIbTpa3ByKOBOTO 3aTyXaHHS
CAP ta miinpHocTi nevinku (LSM) mpoBoanioch ariapaToM
FibroScan® (Echosens, Paris, France) 3 BUKOpUCTaHHSIM
natyvka M. INalieHT 3HaxXoAMBCA B MOJOXEHHI Jiexkauu Ha
CIMHI 3 MAKCUMAJIBHO BiIBEICHOIO IIPaBOI0 pyKoio. Bumi-
proBaHHS MpoBoaAWIM Ha piBHiI VII cerMeHTa neviHKu yepe3
MixpebepHi npoMixkku. Memiana LSM Oyna BupaxeHa y
kinonackansx (kI1a), meniana CAP — y nenmGenax Ha MeTp
(nb/m). 3HaueHHst LSM BBaxanucsl BipOTiZHMMU, SIKIIIO
Oysno orpumano 10 milficHUX BUMIpIOBaHb i MiXXKBapTUJIb-
HMi1 fianazoH/MeiaHa BuMiptoBaHb < 0,3. J1o aHaizy Oy
BKJIIOUEHI BCi mamieHTH 3 10 miiicHUMM BUMipIOBaHHSIMU.

Jlnst BUBHAYEHHS! KiIBKOCTI iHCYJTiHY B CUPOBaTIi KpO-
Bi B po0OOTi BUKOPMCTOBYBaIM HaOOpU peakTUBiB dipmMu
«DRG International, Inc.» (Himeuunna). IMmyHodpepmMeHT-
HMI1 aHaJTi3 MPOBOJMJIM 3a JOTMIOMOTOI0 aHadizaTopa «Stat
Fax 303 Plus» (CILIA). [Tokxa3HUK iHCYIIHOPE3UCTEHTHOCTI
(IP) Bu3Hauanu 3a gonomororo iHnekcy HOMA-IR, sxwuii
pospaxoByBaiu 3a popmyiorn: HOMA-IR = rioko3a Ha-
Tiie (MMOJb/J) X iHCyJiH HaTiie (MKOn/mi)/22,5.

VYMicT M10Ko31 B CUPOBATLL KPOBi BU3HAYAIU 3 BUKO-
puctanHgaM HabopiB peakTuBiB «Elitech» (Opanuis). ¥ cu-
poBaTLi KpOBi BU3HAYaIM BMICT 3araJbHOTO XOJIECTEPUHY
(XC), tpurniuepuniB (TI'), xonectepuHy minmonporeiHiB
Bucokoi misibHocTi (JITIBIL) 3 BukoprcTtaHHsIM HabOpiB
peakTuBiB «Cormey» (ITosblia) 3a JOOMOTOI0 0iOXiMiYHO-
ro aHasizatopa StatFax 1904 Plus, «AwarenessTechnology»
(CILA). 3a dpopmynoto @puasanbiaa po3paxoByBald XO-
JIECTEpPUH JIIOIPOTEeiHiB HU3bKOI miinbHOCcTI (JITTHIIL),
XOJIECTepUH JIIIONPOTEIHIB Iy:Ke HU3bKOI IIIJIBHOCTI
(JIITIHILLL), xoeditieHT areporeHHOCTi (KA).
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Ta6bnuysi 1 — lNoka3HUKU XXMPOBOIro Ta BYr/1eBOAHOro 06MiHy y Nayi€eHTIB 3 Pi3HUMU CTYNEeHAMU

Xuposoi guctTpodpii nediHku

Moka3HukK, oguHULLi BUMipYy I rpyna (n = 46) Il rpyna (n = 26) P
MoKo3a, MMOornb/N 45+57 0,8+1,8 <0,5
IHcyniH, MmkOg/mn 17,1 +10,3 22,7 +9,7 < 0,03
HOMA-IR 4,01 £2,90 54 +2,7 < 0,03
IMT, kr/m? 259+55 30,2 +4,5 < 0,04
XonectepvH, MMOJIb/N 4,2 + 6,1 4,3 +6,2 <04
JNBLU, mmonb/n 1,3+0,4 1,5+0,5 <0,2
JINHLL, mmonb/n 3,4+1,7 3,2+0,8 <0,5
NNAOHL, mmons/n 2,4+ 3,8 2,3+4,1 <04
Tpurniuepuan, MMonb/n 4,2 +6,1 0,7+1,1 <04
KA 22 +37 1,7+ 3,6 <0,9

lNpumitka. Aani HaBegeHi sk M = m (ctaHBapTHe BigXuneHHs1), MegiaHa (MiXXKBapTUIIbHUI PO3Max).
Ta6nunys 2 — lMoka3Huku FibroScan® y nayieHTiB 3 pi3HUMU CTyneHIMU XNpoBoi aucTpodpii nediHku

Moka3HuK, oguHULLi BUMipy I rpyna (n = 46) Il rpyna (n = 26) P
LSM, kla 3,1+525 2,6+11,7 <0,9
CAP, ob/m 249,5 + 10,6 326,2 + 11,4 < 0,0001

lNpumitka. fani HaBegeHi sk M = m (ctaHBapTHe BigXueHHs1), MegiaHa (MiXXKBapTUIIbHUI PO3Max).

CTaTuCTUYHUIT aHali3 MPOBOAMBCS 3a JOMOMOTOI0
nporpamu SPSS 22. [MapameTpuuHi MOKa3HUKM OYy/Iu Ha-
BEIeHi SIK CepelHill IIOKa3HUK t cTaHOapTHE BiIXWICHHS
MpY HOPMAJIbHOMY PO3IOATI Ta SIK MeliaHa 3 MiXKBap-
TWIBHUM PO3MaxoM IIpM BiICYTHOCTI MiANOPSIKYyBaHHS
3akoHy layca. ;151 mepeBipKy HOpMaJIbHOTO PO3ITOAiTY OYB
3acTtocoBaHuii TecT Konmoroposa — CmupHoBa. s 1mmo-
PIBHSIHHSI Cepe/IHiX TOKa3HUKIB B YMOBaX HOPMaJbHOTO
iX po3noainy BUKOPUCTOBYBaBcs t-Kputepiil CTbloJeHTa,
IpY TMOPiBHSAHHI MIKIPYIIOBUX BiIMIHHOCTEl B yMOBax
BiICYTHOCTI HOPMaJIbHOTO PO3MOJIiy TapaMeTPUIHUX
MOKAa3HUKIB — aHaJjli3 4yacTOT 3 BUKOPUCTAHHSIM KpUTEe-
pito ManHa — VYiTHi. 3 MeTO10 OILIiHKM TapaMeTpiB, sIKi
BIUIMBAIOTh Ha HAKOMUYEHHS XUPY Y MeviHli (1moKa3Hu-
ka CAP), mpoBoauiach MHOXXMHHA pPerpecist, BiTMiHHOCTI
BBaXKaJIMCh 3HAUYIIMMU TIpu piBHsIX p < 0,05.

PesyAbTaTH

IIpu anHamizi MOKa3HUKIB BYIJIEBOOHOIO OOMIHY MixX
rpyrnamu BUSIBJISTACH TaKi BiIMiHHOCTI: 301IbIIICHHS PiBHSI
iHcyiHy KpoBi Ta ingekcy HOMA-IR y naitieHTiB 3i 3Hau-
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HapnvwkoBa OXMpiHHSA
maca lcT. Il cT.

OXMpiHHA

PucyHok 1 — Maca tina 3rigHo 3 IMT y rpynax

HOI0 XX1poBoto nuctpodieto nevinku (p < 0,05) Ha i Bia-
CYTHOCTI BiIMiHHOCTeM piBHSI INII0KO3U HaTtiie. [TokazHuku
JIIITHOTO CIIEKTpa BipOTiTHO MiX IpynaMM He Bigpi3HSI-
Jich, 3a BukioueHHsM JITIJTHI. Crnioctepiranuce 6iabin
BUCOKI 3HAYeHHS 1€l pakiii y mauieHTis 11 rpynu. Bupa-
XKEeHUIT cTeaTo3 He OyB acouilfoBaHM i3 OLIBII BUCOKMMU
PIBHSIMM 3araJibHOTO X0JIECTepUHY, TpUIiliepunin, KA.

IMpu ananisi nokazuukis IMT y 32 mauientis I rpy-
nu T1a 20 mauienTiB Il rpynu Biagmivanuck BiporiaHi Bia-
MiHHOCTI Ha KOPHUCTh TPyNH 3 OLIBIIMM YMIiCTOM XHUDPY Y
nevinui. ¥ I rpymi cepenni mokaszHuku IMT craHoBumm
(25,9 = 5,5) kr/m?, y II rpyni — (30,2 £ 4,5) xr/m?%. Yac-
TOTa OKUPIHHS Pi3HUX CTyneHiB Oyia Oinbinoto y I1 rpyri,
HopMajbHOI Macu Tiia — y | rpymi (puc. 1).

V 3B’43Ky i3 BUSIBJIEHHSIM BiporinHux Kopesiiit CAP
3i BMicToM iHcyniny (r = 0,4), rmoko3u (r = 0,3), Tpurii-
uepunis (r = 0,3), JIITAHILL (r = 0,3), inmekcy HOMA-IR
(r = 0,3) ta IMT (r = 0,5) OyB npoBeleHUII MHOXHUH-
HUM perpeciiiHuii aHaji3 I BU3HAYEHHSI BHECKY IUX
noka3HukiB y 3HaueHHI CAP. Y pesynabraTi moKpoxo-
BOTO aHaji3zy y Mojelli 3aJMIIWJIMCh JBa MOKa3HUKHU, a
came iHmekc HOMA-IR (kxoedimient perpecii B 5,285,
p=10,04) ta IMT (koeditienT perpecii 4,666, p = 0,001).
CAP = 5,255 x ingekc HOMA + 4,666 x IMT. I1inpaxoBa-
Ho, 10 31 % 3MmiH y BenmuunHi CAP 0GyMoBJIeHi 3MiHaMu
IMT ta HOMA-IR. IH111i MOKa3HUKM, 1110 Opauch 10 pO3-
[JISIy, CTATUCTUYHOTO BILIMBY HE TPOJIEMOHCTPYBAJIU.

O6roBopeHHs

HAZKXII TicHO moB’si3aHa i3 MeTabOoJiYHUMU TIOpY-
IIEHHSIMU Ta BBAXAETHCSI MEUiHKOBUM TIPOSIBOM MeTabo-
JivHOTO cuHApoMmy. 2KrpoBa auctpodis MediHKy 3a3BrJait
CYIIPOBOIXKYE OXMPiHHS, LIYKPOBUI AiaGeT Ta iHIIYy IaTo-
JIOTi0 OOMiHY peUYOBUH. YCi 11i CKJIaJHi MOPYILIeHHS MalOTh
CIiIbHI MeXaHi3MU po3BUTKY. HanMmipHe BUBiIIbHEHHS Ji-
OB Ta 3alaJIbHUX LIUTOKIHIB KMPOBOIO TKAHUHOIO, BU-
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HUKHEHHS iHCYJTiHOpPE3MCTEeHTHOCTI, K 3arajibHoOi, Tak i
TOMIYHOI, MPU3BOANUTH 0 HAKOMWYEHHS XUPiB MEYiHKOIO,
nopyiieHHs (PYHKIIii MeYiHKOBUX MITOXOHIpPIi Ta aKTH-
Ballii 3aMajbHUX ILUISIXIiB, 1110 00OYMOBJIIOE TIPOTPECYBaHHS
xBopoou [10]. 306inplieHHsT (pakiliii HaCUYEHUX JIIo-
MPOTEIHIB y KPOBi CIIPUSIE HAKOIIMYCHHIO BHYTPIIITHLOIIE-
YiHKOBUX TpuriiuepuAis [11]. MeraaHani3, npoBeaeHUi
Z.M. Younossi Ta iH.., MicTUB 86 JOCIIIXKEeHb 3 22 KpaiH, 3
JTaHUMU OJIM3BKO 8,5 THCs4i malieHTiB. byno Bu3HaueHo,
mo npu HACT oxwupinus crocrepiranoch y 82,0 % ma-
Li€HTIB, MeTabomiyHuit cuaapom — y 71,2 %, 68,4 % ma-
LIIEHTIB MaJlk apTepiaibHy rinepreHsiioo, 44,3 % — LyKpo-
BUA miabeT apyroro tuiy [3].

Hame gocmimkeHHsT BUSIBUIO OiuTbII MIMOOKI 3MiHU Y
JIMiIHOMY Ta >KMPOBOMY OOMiHi Yy MAalli€HTIB i3 3HAYHOIO
SKMPOBOIO TUCTPOQi€t0, sIKa BU3HAYaIach 3a TOKa3HUKAMU
KOHTPOJIbOBAHOTO TapameTpa YJIbTPa3ByKOBOIO 3aTyXaH-
He. [lopymeHHsT X)XupoBoro oOMiHy BxXe OyJio 3adikcoBa-
Ho B iHIMX nyonikamisx. Tak, D. Pastori, FE Baratta ta iH.
MPOBOAWIU MTPOCTIEKTUBHE KOTOPTHE AOCHiIxKeHHSs 798 ma-
LIEHTIB i3 Pi3HOI METa00IIYHO 0OYMOBJIEHOIO MTATOJIOTIEO.
V 1iii poOOTi MalliEHTU 3 OPYIIEHHSIM OOMiHY PEYOBUH Ta
KMPOBOIO TUCTPOGi€Io TEUiHKY MaIi OLTBII BUCOKI piBHI
JIMTIHLL, vix nauientn 6e3 HAXKXII. Kpim Toro, y Mexax
rpynu i3 HA2KXII piBeHb maHoi ¢ppakiiii JimiaiB OyB acoli-
OBaHMIi i3 BUpakKeHOO MAaTOJIOTi€0 MevyiHKu. JlocaimkeH-
HSI HE TUIbKM MPOAEMOHCTPYBAJO He3aJlexkHY acolliallilo
Bucokux piBHiB JITIJAHI i3 HAXKXII, ane i1 nokazaino, 1o
ningsuineHHs JITIAHLLL € npennkropoMm ceplLieBO-CyaUH-
HUX YCKJIAJIHEHb Y MaitOyTHbOMY (TIE€piof] CrIOCTepeXKEeHHS
3a naiieHTaMu OyB y cepeHboMy 32 Micsiti) [12].

Ha nmosutuBHuii 38’130k piBHiB JIITJHILL i3 Bupaxe-
HicTio creaTo3y BKasywTh J. Chin, T.A. Mori Ta iH. Tak,
Npu AOCTIIKEeHH] MiIUITKiB 3 BUCOKMMHU MOKa3HUKaMU
3JIMIITIKOBOTO XOJIECTEPUHY CIIOCTepirajach OibII TSKKa
KMpOBa AUCTpO(ist TediHKU. ABTOPU MiMIILJIA BUCHOBKY,
o piBHi JITIJIHIIL moxyTts Oytu 3B’s13k0M Mixk HAZKXITT
Ta MaiiOyTHIM pU3MKOM CEPLIEBUX 3aXBOpIoBaHb [13].

IMaTorene3 HAZKXII TicHO moB’si3aHM#1 i3 HasIBHICTIO
1P, 1110 TpU3BOAUTH 10 TOPYIIEHHS MeTabO0J1i3My BYTJIEBO-
niB. 30inbiieHHs IMT Tta BiciiepaibHOi XKUPOBOI TKAHU-
HU, Y CBOIO Uepry, Ma€e HeOe3MeuHWil BIUIMB HA CUCTEMHE
3araJieHHs, Pe3UCTEHTHICTD J0 iHCYJIIHY Ta HECTIPUSITIIN -
BUI MeTaboMiYHUI TPOdib, 1110 301JIbIITYE PU3UK PO3BU-
TKy HAXKXII [14]. Pe3ynbsrat Haloro nOCaiKeHHSI 1o~
Kaszaiu, 10 KOHLeHTpallisl iHcyiny, innekc HOMA-IR
Ta IMT Bulli y namieHTIB i3 BUpaXKeHUM CTeaTO30M 3a I10-
kazunkamu CAP. TpeGa 3a3HaumTH, 1110, 32 HAITUMHU Ja-
HUMHU, He OyJI0 3HAMIEHO BipOTimHMUX BiAMiHHOCTEH Mix
rpyramu 3a moKa3HUKaMU XOJIECTEPUHY Ta TPUTITILEPUTiB
3aJIeXKHO BiJl BUPaXK€HOCTi CTeaTo3y Ha BiIMiHY Bill iHIIIUX
IOCIiIKeHb [15].

Takxum 4yrHOM, OCOOJMBOCTSIMM TMOKAa3HUKIB METa00-
JIi3My y TIALiEHTIB i3 BUPAXKEHUM CT€aTO30M € ITiABUIIEHHS
dpaxiiii JTinmonpoTeiHiB ay:kKe HU3bKOI IIiTbHOCTI, 30i1b-
eHHs piBHs iHcyniHy, HOMA-IR Ta 30i1blIeHHS iHAEKCY
Macu Tina. 3a pe3yjbraTaMi MHOXWHHOTO PerpeciiiHoro
aHaJTi3y BUSIBJIEHUI BiporinHuii BHecok piBHiB HOMA-IR
Ta IMT y noka3zHMKU KOHTPOJBOBAHOTO IapamMeTpa yib-
TPa3BYKOBOT'O 3aTyXaHHSI.

BucHoBKM

1. Y xBopux Ha HAXKXII i3 BUpaxkeHUM cTeaTo30M
MeYiHKU 3a MOKa3HMKaMM KOHTPOJbOBAHOTO Tapamerpa
YJIBTPa3BYKOBOTO 3aTyXaHHsI BCTAHOBJIEHO BipoOTimHe Tii-
BUILIEHHST BMicTy iHcyliHy, iHmekcy HOMA-IR, IMT Ta
JIIMOMPOTEIHIB Ay*ke HU3bKOI HIiIIbHOCTI.

2. 3a I0MOMOro0 MHOXWHHOTO PerpeciiHoro aHaisy
BCTaHOBJIEHO, 1110 31 % 3MiH y BeIMUMHI KOHTPOJHLOBAHOTO
napameTpa yJIbTpa3ByKOBOTO 3aTyXaHHsI OOYMOBJIEHI 3Mi-
Hamu IMT ta HOMA-IR.

Konduikr inTepeciB. ABTOpM 3asBJSIIOTH MPO BiACYT-
HiCTb KOHQJIIKTY iHTepecCiB IIPH ITiATOTOBIII JAHOI CTATTi.

Indopmanis npo dinancysanna. PoGota BUKOHYy€ETBCS
BiIMOBIAHO 10 IJIaHY HAyKOBUX IOCJIIXEHb BiIIiTy 3a-
XBOPIOBaHb TMEYiHKU Ta MiAILTYHKOBOI 31031 Jlep:kaBHOT
yctaHoBU «IHCTUTYT ractpoeHTepoJorii HAMH Ykpainu».
Vci mamieHTH mignucany iHGopMOBaHY 3roay Ha y4acTh Y
LIbOMY JTOCJIiI>KEHHi.
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Indicators of carbohydrate and fat metabolism in patients
with various degrees of fatty liver dystrophy

Abstract. Background. Non-alcoholic fatty liver disease
(NAFLD) ranks first among chronic liver diseases and covers al-
most a quarter of the population. Enough data have been accumu-
lated on the mutual influence of metabolic changes and steatosis of
the liver of varying degrees on the existence and progression of each
other. The coexistence of non-alcoholic steatohepatitis (NASH)
with various comorbidal conditions has already been recorded in
many studies, a direct relationship has been determined between
the presence of fatty degeneration and various components of the
metabolic syndrome — arterial hypertension, type 2 diabetes, obesi-
ty and dyslipidemia. The purpose was to determine the relationship
between carbohydrate and fat metabolism in patients with NAFLD
depending on the degree of fat accumulation in the liver. Materials
and methods. Data were obtained from 72 patients with NAFLD,
who were divided into two groups according to the degree of steato-
sis. The I group included 46 patients with moderate steatosis (the
proportion of hepatocytes containing fatty is 33—66 %). The indi-
cator of the controlled parameter of ultrasonic attenuation (CAP)
ranged from 232 to 256 dB/m. The II group consisted of 26 patients
with severe steatosis (the proportion of hepatocytes containing fatty
inclusions more than 66 %), with CAP more than 256 dB/m. The
trophological status, the parameters of carbohydrate and fat me-
tabolism were determined. A statistical analysis of the data was car-
ried out — the mean values in the groups were compared and the

contribution of variables to the value of CAP was estimated using
the method of multiple regression analysis. Results. The level of
insulin and HOMA-IR in patients with severe fatty degeneration
of the liver was (22.7 = 9.7) and (5.4 + 2.7) uU/ml, respectively.
These indicators were higher than the corresponding indicators
of group I (p < 0.05), (17.1 £ 10.3) and (4.01 + 2.9) uU/ml for
insulin and HOMA-IR, respectively. Glucose, lipid spectrum did
not differ significantly between the groups, except for the fraction
of very-low density lipoproteins (VLDL), which were significantly
higher in patients with a higher degree of fatty degeneration and
amounted to 3.4 (2.3—4.1) and 3.0 (2.4—3.8) mmol/L in groups 11
and I, respectively. Multiple regression analysis was performed to
determine the contribution of fat and carbohydrate metabolism
to CAP values. As a result of step-by-step analysis, two indicators
remained in the model, namely the HOMA index (regression coef-
ficient B 5.285, p = 0.04) and BMI (regression coefficient 3 4.666,
p = 0.001). It was determined that changes in BMI and HOMA
are responsible for 31 % of changes in the value of CAP. Conclu-
sions. Insulin values, HOMA index, BMI and VLDL are higher in
patients with severe steatosis. According to the results of multiple
regression analysis, a significant contribution of HOMA and BMI
values to the CAP was revealed.

Keywords: non-alcoholic fatty liver disease; fat metabolism; con-
trolled parameter of ultrasonic attenuation; steatosis
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The level of melatonin and serotonin
neurohormones in blood serum in patients
with non-alcoholic fatty liver disease and kidney
lesions infected with COVID-19 virus

Abstract. Background. Research aimed at determining the possible mechanisms of progression in the damage to
various organs and systems against the background of COVID-19 infection is an urgent, not thoroughly studied issue
in contemporary clinical medicine. The purpose was to determine the peculiarities of changes in serum melatonin
(MT) and serotonin (ST) neurohormone levels in patients with non-alcoholic fatty liver disease (NAFLD) and kidney
damage infected with the COVID-19 virus. Materials and methods. 84 patients with NAFLD (steatohepatitis)
combined with increased body mass index were examined. NAFLD patients were divided into two groups depending
on the presence or absence of type 2 diabetes mellitus (DM), and namely: Group 1 included 34 NAFLD and insulin
resistance (IR) patients; Group 2 comprised 38 patients with NAFLD and type 2 DM. All examined patients were tested
for MT and ST levels in blood serum. Results. There was a significant decrease in serum MT level in both examined
groups — by 2.2 and 3.2 times respectively in group 1 and 2 patients at the time of admission to the hospital. The
same trend was identified in the indicators of serum MT level in both groups of patients on day 1 of inpatient treatment
(IT)— and namely, its decrease by 1.5 and 2.3 times. Revealed a correlation between the progression of liver damage
and the decrease of MT and ST levels in blood serum, which is probably a consequence of its toxic damage against
the background of the conducted treatment of patients infected with COVID-19. The decreased serum neurohormone
levels also correlate with the insulin level and IR index. There is also a strong correlation between renal damage
occurring at the IT stage in NAFLD patients and impaired carbohydrate metabolism during COVID-19 infection and
decreased levels of MT and ST in the blood, according to glomerular filtration rate MDRD MDRD (r = 0,88; p < 0,01
and r = 0,94; p < 0,01 accordance). Conclusions. COVID-19 infection and its treatment in NAFLD patients with
impaired carbohydrate metabolism lead to impaired renal functional status. In patients with NAFLD and carbohydrate
metabolism disorders, a decrease in serum levels of the neurohormones MT and ST was found, which progressively
decreased against the background of COVID-19 infection and kidney damage in these patients.

Keywords: non-alcoholic fatty liver disease; type 2 diabetes mellitus; kidney damage; COVID-19; melatonin;
serotonin

Introduction

In December 2019, a series of unknown origin cases of
acute respiratory illness occurred in Wuhan, Hubei Provin-
ce, China. High-throughput sequencing showed that the
disease was caused by named “severe acute respiratory syn-
drome coronavirus 2” (SARS-CoV-2). On February 11,
2020, the World Health Organization officially changed
the name of the disease caused by SARS-CoV-2 to coro-

navirus disease 2019 (COVID-19). Although diffuse al-
veolar damage and acute respiratory failure were the main
features of COVID-19, the involvement of other organs
needed to be explored. After lung infection, the virus may
enter the blood, accumulate in kidney, and cause damage
to resident renal cells. Indeed, COVID-19 RNA was found
in the plasma of 15 % of patients by real-time polymerase
chain reaction. Of note, it is reported showed that 6.7 % of
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patients with SARS developed acute kidney injury (AKI,
and the mortality of those with AKI was 91.7 %. Thus, un-
derstanding how the kidney is affected by SARS-CoV-2 is
urgently warranted [1].

A recent prospective cohort study reviewed kidney di-
sease among 701 patients who were treated for COVID-19
in Wuhan, China. Those patients with kidney disease had
higher in-hospital mortality; moreover, there was evidence
of hematuria in 26.7 % and proteinuria in 43.9 % of patients
in their cohort. Although kidney tissue was not examined,
the authors postulated potential multifactorial renal injury,
including direct cytopathic effects (via viral entry through
angiotensin-converting enzyme 2 receptors expressed on
tubular epithelium), as well as tubular injury from cytokine
storm, shock, and rhabdomyolysis [2]. High comorbidity in
this case increases the risk of kidney damage in COVID-19
(chronic kidney disease, heart failure, liver disease, diabetes
mellitus, acute kidney damage in the anamnesis, patient age
> 65 years) [3].

It is unlikely that SARS-CoV-2 directly causes primary
liver injury but the mechanisms by which SARS-CoV-2
affects the liver are not well defined. Postmortem studies
report moderate microvascular steatosis with mild lobular
and portal activity but no obvious inflammatory cell infil-
tration or typical liver cell necrosis. Ultrastructural exa-
mination from 2 COVID-19 patients identified typical,
spike structure coronavirus particles in the cytoplasm of
hepatocytes accompanied by massive hepatic apoptosis,
some binuclear hepatocytes and scanty CD4* and CD8*
Iymphocytes that were considered indicative of a typical
viral infection. A proposed mechanism of direct liver in-
jury is by direct cytotoxicity from viral replication in liver
cells [4]. The most significant modifiable risk factors for
the poor prognosis from COVID-19 are obesity and meta-
bolic disease. These findings, such as nonalcoholic fatty
liver disease (NAFLD), cause the activation of inflamma-
tory pathways. It suggests that NAFLD can play a key role
as a risk factor in the severity and prognosis of coronavirus
disease 2019 patients [5].

Therefore, research aimed at determining the possible
mechanisms of progression in the damage to various or-
gans and systems against the background of COVID-19
infection is an urgent, not thoroughly studied issue in con-
temporary clinical medicine. The study of the influence of
biologically active substances that regulate various physi-
ological processes in the human body, including enhancing
antioxidant, immune-regulating systems, is of particular
interest. In this connection, it is relevant to consider the
effect of neurohormones, such as melatonin (MT) and its
precursor — serotonin (ST). Nowadays, it is possible to
distinguish 7 families of serotonin receptors, which trigger
intracellular processes affecting the excitation of other me-
diator systems and manifest metabolitotropic effects, i.e.,
they activate the cascade of intracellular biochemical reac-
tions in the target cells [6]. Melatonin is secreted by the
epiphysis as well as the cells of the diffuse neuroendocrine
system (APUD system) and influences the modulation of
metabolic processes in the body [7].

Nowadays, there have been several studies, demon-
strating the ability of melatonin to alleviate inflammation

and the intensity of “cytokine storms” in patients with
COVID-19. Melatonin supplements are effective in pa-
tients hospitalized with COVID-19 due to decreased vas-
cular permeability, and they can be used in combination
with COVID-19 medications and treatments [8]. There-
fore, the study of the levels of MT and ST neurotransmit-
ters involved in the regulation of the immune response,
resistance to stress, functioning of various organs and sys-
tems, especially in patients with comorbid pathology, and
namely NAFLD, type 2 diabetes, obesity, is an urgent issue
of clinical medicine, especially among individuals infected
with COVID-19.

The purpose of the study was to determine the peculiari-
ties of changes in serum melatonin and serotonin neurohor-
mone levels in patients with NAFLD and kidney damage
infected with the COVID-19 virus.

Materials and methods

A complex examination of the patients was carried out
on the clinical base of the Department of Propaedeutics
of Internal Medicine, Faculty of Medicine, State Higher
Educational Establishment “UzhNU”. The scientific study
included 72 patients with non-alcoholic fatty liver disease
(steatohepatitis) combined with increased body mass index
(BMI) (overweight or obesity of varying severity) and car-
bohydrate metabolism disorders, who were treated in the
department for COVID-19 infected patients at the CNE
“TRCH named after A. Novak” (TRD) from October 2020
to 2022 and had a confirmed diagnosis of COVID-19 pneu-
monia (positive polymerase chain reaction (PCR test) to
SARS-CoV-2 RNA (RdRP SARS-CoV-2 gene, E SARS-
CoV-2 gene), as well as “ground-glass opacity” lung le-
sion on CT scan with a maximum percentage of lung tis-
sue damage up to 65.0 %) and did not require connecting
the patients to an artificial lung ventilation apparatus. It
was decided to hospitalize these patients due to the high
risk of possible complications and a more severe course of
viral infection against the background of comorbid patho-
logy. Patients were diagnosed (determination of blood levels
of procalcitonin, interleukin-6, C-reactive protein, ferritin,
D-dimer) and treated (prescription of antiviral therapy, glu-
cocorticoids, anticoagulants, vitamin D3, zinc medication,
and antibiotic therapy) according to the standards of medi-
cal treatment for COVID-19 infections. It should be noted
that the examined NAFLD patients were not diagnosed
with kidney damage before admission to the hospital due to
the COVID-19 infection.

Exclusion criteria from the study included an extremely
severe condition of patients infected with COVID-19, pre-
sence of congenital malformations of the urinary system,
acute and chronic glomerulonephritis and pyelonephritis,
type 1 diabetes, the presence of alcohol, autoimmune, viral
lesions (hepatitis B, C, D viruses) of the liver.

The control group included 20 virtually healthy indivi-
duals (12 (60.0 %) were men and 8 (40.0 %) were women.
The average age was (49.6 & 7.1) years).

All studies were performed with the consent of the pa-
tients (written consent was obtained from all the patients for
the appropriate diagnostic and therapeutic measures), and
the methodology was consistent with the Helsinki Decla-
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ration of Human Rights, 1975 and its revision of 1983, the
Council of Europe Convention on Human Rights and Bio-
medicine and the legislation of Ukraine.

All examined patients were subjected to investigation by
general clinical, anthropometric, instrumental and labora-
tory methods. To verify the diagnosis, attention was paid to
the nature of the complaints and medical history. The an-
thropometric study involved determining height, weight,
waist circumference, and calculating the BMI.

All patients underwent an ultrasound examination of
the abdominal cavity and kidneys according to the standard
methodology. At the beginning of the inpatient phase of
treatment (day 1), as well as on day 10 of inpatient treat-
ment (IT), standard general and biochemical tests were per-
formed in blood serum to determine the functional status
of the liver (alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), total bilirubin (TBL) and its fractions,
alkaline phosphatase (ALP), gamma-glutamyltransferase
(GGT)), kidneys (creatinine level, urea), lipid and carbo-
hydrate metabolism parameters (glucose, insulin, glycosy-
lated hemoglobin (HbAlc, %), insulin resistance index was
calculated (IR-HOMA)). The examined patients were also
subjected to cystatin C (CysC) level determination via en-
zyme multiplied immunoassay using “BioVendor” test sys-
tem (the Czech Republic).

All examined patients were also tested for melatonin
(MT) levels in blood serum via radioimmune analysis and
the usage of test systems (LDN Labor Diagnostika Nord
GmbH, Germany). Blood sampling was performed at the
same time from 7:30 to 8:00 a.m. in both examined patients
and healthy individuals in the control group, considering
the fact that melatonin levels are related to the circadian
biorhythm. Serotonin (ST) levels in blood serum were also
determined by high-performance liquid chromatography on
an Agoilent 1100 chromatograph, using the Agilent Tech-
nologies (USA) test system.

The diagnosis of NAFLD was performed according to
the criteria of the unified clinical protocol (Order of the
Ministry of Health of Ukraine Ne 826 dated 06.11.2014) and
EASL-EASD-EASO clinical practice guidelines for the di-
agnosis and treatment of NAFLD [9]. The degree of liver
damage was estimated using surrogate markers of fibrosis

with the help of online NAFLD fibrosis score (NFS) cal-
culators, Fibrosis 4 calculator (FIB-4), fibrotest, as well as
liver elastometry results.

Type 2 DM was diagnosed according to the IDF recom-
mendations (2005), as well as taking into account the crite-
ria of the unified clinical protocol (order of the Ministry of
Health of Ukraine No. 1118 of December 21, 2012) [10].
The severity of type 2 DM was assessed by the HbAlc level
(the norm is up to 6.0 %).

To research the functional state of the kidneys in
the examined patients, the glomerular filtration rate
(GFR) was calculated using the creatinine index, the
MDRD (Modification of Diet in Renal Disease) for-
mula and the Cockroft-Gault (CG) formula [11] as well
as the formula in which the cystatin C level was applied
(GFR = 94,652 x Cys C~1:2478) [12].

NAFLD patients were divided into two groups depen-
ding on the presence or absence of type 2 DM, and namely:

— Group 1 included 34 NAFLD and insulin resistance
(IR) patients (19 (55.9 %) were men, 19 (44.1 %) were wo-
men; the average age was (51.7 * 4.8) years);

— Group 2 comprised 38 patients with NAFLD and
type 2 DM (among them 22 (57.9 %) were men and 16
(42.1 %) were women; the average age was (50.2 £ 5.3) years).

The results of the patients’ examination were analyzed
and processed using the computer program Statistica 10.0
(StatSoft Inc., USA) applying parametric and nonparamet-
ric methods of assessing the results.

Results

All patients under our observation were diagnosed with
NAFLD, namely, non-alcoholic steatohepatitis of minimal
degree of activity at the time of their admission to the hos-
pital. At the same time, more pronounced changes in trans-
aminase levels at the time of admission for inpatient treat-
ment were diagnosed in group 2 patients. On day 10 of IT,
all the patients with COVID-19 infection were diagnosed
with increased activity of liver transaminases, as well as total
bilirubin level, which, in our opinion, is connected with the
toxic influence of prescribed therapy on the patients’ com-
promised liver, which is confirmed by the increase in GGT
level (Table 1).

Table 1 — Indicators of the Liver Functional State in the Examined Patients

Examined patients
Indicator Corz:‘rgl %)oup group 1 (n = 34) group 2 (n = 38)

1stday of IT 10* day of IT 1stday of IT 10" day of IT
ALT, U/L 24.7 £ 1.7 96.5 + 3.6™ 138.7 £ 4.1**~ 1471 £ 5.3*%# 202.6 £ 5.1* %+ 8
AST, U/L 223+1.4 64.3 £ 3.1* 1171 £ 3.9*%+ 111.9 £ 3.7 # 179.9 + 6.3** £
TBL, mmol/l 14.6 +0.5 276 +1.2" 375 2.0+ 31.8+2.1" 41.4 + 3.8~
ALP, mmol/l 726 £ 3.4 132.7 £ 2.1* 172.2 + 4.8~ 152.7 + 4.4** 189.3 £ 4.1**+
GGT, U/L 36.4 + 3.1 67.7 + 3.5% 108.8 + 2.9**+ 93.6 + 4.5*%# 178.7 + 3.7* %+

Notes: the difference is statistically reliable between the parameters of the control group and the examined pa-
tients of groups 1 and 2: * — p < 0.05; ** — p < 0.01; *** — p < 0.001; the difference between the indicators in
group 1 patients on days 1 and 10 of IT is statistically reliable: + — p < 0.05; ++ — p < 0.01; the difference between
the indicators in group 2 patients on days 1 and 10 of IT is statistically reliable: * — p < 0.05; " — p < 0.01; the
difference between the indicators of group 1 and 2 patients on day 1 of IT is statistically reliable: * — p < 0.05;
# — p < 0.01; the difference between the indicators in group 1 and 2 patients on the 10" day of IT is statistically

reliable: £ — p < 0.05; ¥ — p < 0.01.
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The determination of carbohydrate metabolism indices
confirms type 2 DM in group 2 patients and IR in patients
examined in group 1 at the time of admission for IT due to
COVID-19 infection. The aggravation of acute respiratory
infection, as well as the prescription of glucocorticoid drugs
to stabilize the patients’ condition, contributed to the in-
crease in blood sugar levels in both examined groups, as well
as the progression of hyperinsulinemia in Group 1 patients.
Group 2 patients demonstrated a tendency to decrease in-
sulin and C-peptide activity in blood serum on day 10 of IT
(Table 2).

At the beginning of the inpatient phase of treatment in
the COVID-19-infected patients that we examined, the in-
dicators of renal functional status did not indicate its im-
pairment in patients with NAFLD in combination with IR
or type 2 DM. On day 10 of IT, these patients had increased
serum creatinine and urea levels, as well as proteinuria and
decreased GFR, indicating renal damage against the back-
ground of COVID-19 infection. At the same time, the daily

proteinuria in patients of both groups differed from that of
the control group at the time of admission to the hospital
and increased to a maximum of (367.0 = 2.8) mg/day on
the 10" day of IT (p < 0.05) in Group 2 patients (Table 3).
All examined patients in both groups also demonstrated
erythrocyturia and leukocyturia against the background of
COVID-19 infection, which increased progressively by day
10 of IT.

On day 10 of IT, the determination of GFR revealed a de-
crease in the filtration capacity of the kidneys in both groups
of patients, regardless of the method of its calculation. Con-
sequently, in NAFLD patients with impaired carbohydrate
metabolism, acute respiratory infection COVID-19 con-
tributes to the formation of kidney damage.

There was a significant decrease in serum MT level in
both examined groups — by 2.2 and 3.2 times respectively
in group 1 and 2 patients at the time of admission to the
hospital. The same trend was identified in the indicators of
serum MT level in both groups of patients on day 1 of IT —

Table 2 — Indicators of Carbohydrate Metabolism in the Examined Patients’ Blood Serum

Examined patients
Indicator Cor(|lt1rgl 29(;;’ up group 1 (n = 34) group 1 (n = 34)

1t day of IT 10" day of IT 1stday of IT 10" day of IT
Fasting blood glucose, mmol/l 46=+05 53x0.2 6.9+0.3%* 9.4 +0.5"# 127 £0.6™+
HbA1c, % 42+03 51+04" 5.5+ 04" 9.1 £+ 0.6 # 9.8+ 0.8 ¢
Insulin, U/L 9.2+ 0.6 232 +1.2"#% | 26.8+1.9""% | 16.8+ 1.4+ 11.2+0.7
C-peptide, ng/ml 4103 121 +1.4* | 148+1.6™%% | 109+ 1.7~ 6.3 +0.4"
HOMA-IR 1.7+04 5.6 + 0.6** 7.9+0.8"+% | 6.8+0.3"# 6.1 +0.4*

Notes: the difference is statistically reliable between the parameters of the control group and the examined pa-
tients of groups 1 and 2: * — p < 0.05; ** — p < 0.01; *** — p < 0.001; the difference between the indicators in
group 1 patients on days 1 and 10 of IT is statistically reliable: + — p < 0.05; +* — p < 0.01; the difference between
the indicators in group 2 patients on days 1 and 10 of IT is statistically reliable: * — p < 0.05; " — p < 0.01; the
difference between the indicators of group 1 and 2 patients on day 1 of IT is statistically reliable: * — p < 0.05;
# — p < 0.01; the difference between the indicators in group 1 and 2 patients on the 10" day of IT is statistically

reliable: £ — p < 0.05; ¥ — p < 0.01.

Table 3 — Indicators of the Renal Functional State in the Examined Patients

Examined patients
Indicator Cor(i:‘rgl zgor)o up group 1 (n = 34) group 2 (n = 38)

1t day of IT | 10" dayof IT | 1 dayof IT | 10" day of IT
Creatinine, pmol/ 81.3+25 1047+34 | 1407+18 | 1142+1.8 | 1635+1.9'¢
Urea, mmol/l 5.3+0,8 6.6 + 0.6 8.6 + 0.9+ 7.0 = 0.5* 9.4 +0.8"¢
Cys C, mg/l 0.75+0.04 | 1.06+005* | 2.09+012* | 1.35+021"* | 2.78 + 0.26™
Proteinuria, mg/day 533+41 | 118048 | 3277237+ | 1415432 | 367.0+2.8""
arR MszFé[d);,rQK[][‘;’gepgea 105.1 + 2.8 88.0 3.2 707 + 2.9¢ 856+27" | 59.8%41nE

H 2

ngF;(%Géuﬂng"é” per1.73m 110.1 £ 3.2 97.7+2.4 86.6+ 2.5 958+25 80.6 +2.0"¢
arR gggfct;o”;gfg'uf;fggg 106.7 + 2.2 95.8+2.4 55723+ | 008+20° | 45.1+1.4%s

Notes: the difference is statistically reliable between the parameters of the control group and the examined pa-
tients of groups 1 and 2: * — p < 0.05; ** — p < 0.01; the difference between the indicators in group 1 patients on
days 1 and 10 of IT is statistically reliable: + — p < 0.05; the difference between the indicators in group 2 patients
on days 1 and 10 of IT is statistically reliable: * — p < 0.05; " — p < 0.01; the difference between the indicators of
group 1 and 2 patients on day 1 of IT is statistically reliable: ¥ — p < 0.05; the difference between the indicators in
group 1 and 2 patients on the 10" day of IT is statistically reliable: £ — p < 0.05.
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and namely, its decrease by 1.5 and 2.3 times. Both MT and
ST levels progressively decreased on day 10 of treatment for
COVID-19 infection in NAFLD patients combined with
carbohydrate metabolism disorders (Table 4).

We analyzed the relationship between the decrease in
serum neurohormone levels and the indicators of the func-
tional state of the liver and kidneys, and carbohydrate me-
tabolism in the patients on day 10 of inpatient treatment
(Table 5).

Statistical analysis revealed a correlation between the
progression of liver damage and the decrease of MT and ST
levels in blood serum, which is probably a consequence of its
toxic damage against the background of the conducted treat-
ment of patients infected with COVID-19. The decreased
serum neurohormone levels also correlate with the insulin
level and insulin resistance index. There is also a strong cor-
relation between renal damage occurring at the IT stage in
NAFLD patients and impaired carbohydrate metabolism
during COVID-19 infection and decreased levels of MT
and ST in the blood, according to GFR MDRD. A more
pronounced correlation between changes in the functional
state of the kidneys and neurohormone indicators was es-
tablished in group 2 patients (NAFLD in combination with
type 2 diabetes mellitus) mainly when determining GFR by
the Cys C index.

Discussion

The study of the influence of neurotransmitters (MT,
ST) on the formation of lesions of various organs and sys-
tems during COVID-19 infection is of particular interest,
especially in patients with metabolically associated diseases,
such as NAFLD, type 2 diabetes, obesity, etc.

The experimental study (Kolyanyk I.A., Herush 1.V,
2020) revealed an imbalance of antioxidant system parame-
ters when modelling nephropathy with folic acid, which is
probably due to increased free-radical damage to biomole-
cules. The administration of melatonin for 7 days contribu-
tes to the normalization of indicators of the antioxidant
system in the liver of rats with nephropathy, which is due
to its ability to directly neutralize toxic compounds and
activate antioxidant enzymes [13]. Another experimental
study (Kryvchanska M.I. et al., 2016) also studied the ef-
fect of melatonin on the correction of disorders of circadian
organization of renal function and deviations of the mor-
phological state of the kidneys caused by propranolol. The
studies suggest that exogenous melatonin is able to influence
the indicators of the main renal functions, demonstrating a
pleiotropic effect [14].

Clinical studies based on the determination of mela-
tonin concentrations in patients with different degrees of
renal dysfunction in chronic kidney disease revealed a cor-

Table 4 — Levels of Neurohormones in the Examined Patients’ Blood Serum

Examined patients
Indicator Corz:jrgl 29(;;’ up group 1 (n = 34) group 2 (n = 38)
1stday of IT 10t day of IT 1stday of IT 10" day of IT
MT, pg/ml 28.08 + 0.42 12.70 + 0.15™ 8.16 £ 0.12**~ 8.67 +0.18"™ *# 6.21 £ 0.33*** "¢
ST, meg/L 329.7 +18.9 221.6 + 8.4* 95.9 £ 5. 7" +* 145.9 £ 5.6 # | 72.80 + 3.25"** "%

Notes: the difference is statistically reliable between the parameters of the control group and the examined pa-
tients of groups 1 and 2: * — p < 0.05; ** — p < 0.01; *** — p < 0.001; the difference between the indicators in
group 1 patients on days 1 and 10 of IT is statistically reliable: + — p < 0.05; +* — p < 0.01; the difference between
the indicators in group 2 patients on days 1 and 10 of IT is statistically reliable: * — p < 0.05; " — p < 0.01; the
difference between the indicators of group 1 and 2 patients on day 1 of IT is statistically reliable: * — p < 0.05;
# — p < 0.01; the difference between the indicators in group 1 and 2 patients on the 10" day of IT is statistically

reliable: £ — p < 0.05.

Table 5 — Correlation of Neurohormone Indicators and Functional State of the Liver and Kidneys,
Carbohydrate Metabolism in the Examined Patients

Indicator

Neurohormone indicator

MT, pg/ml

ST, mcg/L

group 1 (n = 34)

group 2 (n = 38)

group 1 (n = 34)

group 2 (n = 38)

ALT, U/L

r=0.70; p < 0.05

r=0.84; p <0.01

r=0.80; p<0.01

r=0.82; p<0.01

AST, U/L

r=0.58; p<0.05

r=0.60; p <0.01

r=0.88; p<0.01

r=0.74; p < 0.05

GGT, UL

r=0.64; p <0.05

r=0.77; p < 0.01

Fasting blood glucose, mmol/l

r=0.64; p <0.05

r=0.68; p <0.05

r=0.70; p < 0.05

Insulin, U/L

r=0.78; p < 0.01

r=0.76; p < 0.01

r=-0.72; p < 0.05

HOMA-IR

r=0.66; p <0.05

r=0.78; p < 0.01

r=0.56; p<0.05

MDRD, ml/min per 1.73 m?
body surface area

r=0.74;p < 0.05

r=0.82; p < 0.01

r=0.88; p<0.01

GFR CG, ml/min per 1.73 m?
of body surface

r=0.78; p < 0.01

GFR Cys C, ml/min per 1.73 m?
of body surface

r=-0.80; p < 0.01

r=0.88; p <0.01

r=0.76; p < 0.01

r=0.94; p<0.01
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relation between total melatonin concentration and GFR.
A decrease in melatonin concentration and a disruption
in its synthesis rhythm occurred in accordance with the
progression of renal dysfunction. In experimental animal
models in the formation of pyelonephritis, renal failure,
arterial hypertension and diabetes mellitus, a decrease in
the severity of oxidative stress, inhibition of chronic in-
flammation and limitation of apoptosis with increasing
concentrations of melatonin were demonstrated. The ad-
ministration of exogenous melatonin promotes a decrease
in urine osmolarity, urinary concentration of sodium and
potassium ions, and an increase in GFR. All these effects
are associated with a decrease in parenchymal cell damage,
fibrosis and the decrease in proteinuria under the influence
of melatonin [15].

The important role of ST in the regulation of circadian
rhythm of renal function has also been proved [16]. In the
experiment serotonin administration under conditions of
bilateral vagotomy promotes the restoration of the organ
blood supply, including glomeruli and tubules, prevents
the development of proximal tubule epithelium necrosis.
Thus, the activation of the serotonergic system can com-
pensate for the impaired parasympathetic innervation of
the kidney [17].

The findings we obtained indicate the decrease of se-
rum MT and ST levels in NAFLD patients and impaired
carbohydrate metabolism with the most pronounced devia-
tion from the norm in NAFLD patients with type 2 diabetes
mellitus. Impaired renal function developed in the patients
with COVID-19 infection, as well as due to its therapy, con-
tributes to an even more progressive decrease in these neu-
rohormones in the blood serum. A direct correlation was es-
tablished between the decreased serum levels of ST and MT
and the decreased FFR (especially according to the level of
Cys C). It is suggested that endogenous administration of
MT and/or ST to NAFLD patients (especially in combina-
tion with type 2 DM), when infected with COVID-19, may
improve the functional ability of organs and body systems,
including the kidneys. However, further studies in this direc-
tion are required for more specific conclusions.

Conclusions

1. COVID-19 infection and its treatment in NAFLD
patients with impaired carbohydrate metabolism lead to im-
paired renal functional status.

2. In patients with NAFLD and carbohydrate metabo-
lism disorders, a decrease in serum levels of the neurohor-
mones melatonin and serotonin was found, which pro-
gressively decreased against the background of COVID-19
infection and kidney damage in these patients.
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Cipyak €.C., Cabosuvik K.B., Cromxaxk B.B., Pero O.fO.

ABH3 «Y>kKropoAChKuk HALIOHQAbHL YHIBEPCUTET», MEANYHUA GAKYALTET, M. YXKrOpOoA, YKpaiHa

PiBeHb HEMPOropMOHIB MEAATOHIHY TO CEPOTOHIHY Y CUPOBATLi KPOBi Yy XBOPUX
HO HEAAKOTFOAbHY XXMPOBY XBOPOG6Y NEYiHKU TA YPAXKEHHS HUPOK,
iHpikoBaHuX Bipycom COVID-19

Pesiome. Axmyaavnicme. JlocnimKeHHsS, CIpsAMOBaHi Ha BH-
3HAYEHHsI MOXJIMBMX MEXaHi3MiB MPOTpecyBaHHS YIIKOIKEHb
pi3HUX opraHiB i cucteM Ha Tii iHbikyBaHHs1 COVID-19, €
aKTyaJIbHUMU, He JO KiHUs BUBYEHUMM MUTAHHSIMM Cy4acHOI
KJIiHiYHOI MenuuuHu. Mema. BuzHauMTH OCOOIMBOCTI 3MiHU
piBHsT HeliporopmoHiB MenatoHiHy (MT) Ta ceporoniny (CT)
y CUPOBaTLi KPOBi y XBOPUX Ha HEAJKOTOJbHY XKMPOBY XBOPOOY
nevinku (HAXKXII) ta ypaxxeHHsI HUPOK, iH(DIKOBaHUX Bipy-
com COVID-19. Mamepiaau ma memoou. Ilin Hamm criocre-
pexeHHsiM 3Haxonunucs 72 xsopi Ha HAXKXII (creatorematut)
y MO€MHAHHI i3 30UIbIIEHHSIM iHAEKCY Macu TiJla. XBOpuUX Ha
HAZKXII nonineHo Ha ABi rpyInu 3ajeKHO Bil HASIBHOCTI YU BiJI-
CYTHOCTI 1LIyKpOBOTO fiabeTy 2 Tumy, a came: y 1 rpymy yBiii1io
34 xBopi Ha HAZKXII 3 incyminope3sucteHtHicTio (IP); 2 rpymy
craHoBuu 38 xBopux 3 HAKXITI ta iiykpoBuM niabetom 2 TUIMY.
YcimM oOCTeXXeHUM XBOPUM TPOBEACHO BU3HAUYeHHs piBHS MT
Ta CT y cuposarii KpoBi. Pe3yismamu. BcTaHOBIEHO CyTTEBE
3HMKeHHs piBHSI MT y cupoBartili KpoBi B 000X rpyrax oocTexe-
HUX — y 2,2 Ta'y 3,2 pa3a BiinoBigHo y xBopux | Ta 2 rpynu Ha
MOMEHT HaJIXOKeHHSI B JTikapHI0. Taka X TeHACHIIisl BU3HaYeHa
i B mokasHukax CT y cupoBaTiii KpoBi y XBOPUX 000X I'pyIl Ha

| meHb cTalioHAPHOTO JIIKyBaHHSI — a caMe HOro 3HMXXEHHS B
1,5 ta 2,3 pa3a. BusiBuiu 3aj1exxHicTh MiX MpOrpecyBaHHIM ypa-
JKEeHHS MeviHKu Ta 3MeHIneHHsM piBHs MT ta CT y cupoBariii
KpoBi. 3MEHILIEHUI piBeHb HEMPOTOPMOHIB Y CUPOBATLi KPOBi
TaKOX KOPEJNIOE 3 piBHEM iHCYIiHY Ta IHIEKCOM iHCYIiHOpe-
3UCTEHTHOCTI. MiX ypaxKeHHSIM HMPOK, 110 BUHUKAE Ha eTari
cralioHapHoro JiikyBaHHs y xBopux Ha HAXKXII 3 nopyuieH-
HSIMU BYIJIeBOIHOro oOMiHy rnpu iHdikyBanHi COVID-19, ta
3meHmeHHAM piBHSI MT ta CT KpoBi icHY€ crIbHA KOpeIsiiiiHa
3aJIeXKHICTh 3a HMIBUIKICTIO KJIyOoukoBoi ¢inbrpariii 3a MDRD
(r=0,88; p<0,01, Tar=0,94; p < 0,01 BignosinHo). Bucno-
exu. Indexuis COVID-19 ra ii nikyBanHs y xopux Ha HAZKXTI
3 MOPYILIEHHSIMU BYIJIEBOAHOTO OOMiHY MPU3BOAUTH 0 3MiHU
¢yHKIIiOHaTBHOTO cTaHy HUPOK. Y xBopux Ha HAXKXII 3 mopy-
LIEHHSIMU BYTJIEBOAHOTO OOMiHY BCTAHOBJIEHO 3HMKEHHS PiBHIB
HeiiporopmoniB MT ta CT y cupoBariii KpoBi, 1110 TPOrpecuBHO
3MeHIIyeTbesd Ha ¢oHi iHbikyBaHHA COVID-19 Ta ypaxenHs
HUPOK Yy TaHUX TaIli€HTIB.

KirouoBi cioBa: HeankorojbHa XMpOBa XBOpOOa MEYiHKU; 1Iy-
KpoBuii giadet 2 Tuity; ypaxeHHst Hupok; COVID-19; menaroHiH;
CEpPOTOHIH
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MO>XXAUBOCTI YABTPO3BYKOBOI AiOrHOCTUKU
NP 3anAAbHUX 30XBOPIOBAHHSAX
KULLeYHUKA

Pestowme. Crartrs npucsayeHa cknagHum B nnaHi giarHOCTUHHOIO MOLLYKY Ta BEAEHHS XBOPOro HO30/10rMsSIM —
HecrieyngidHHOMY BUpa3KkoBOMY KOJIiTy Ta xBopobi KpoHa. Ha cborofHi OCHOBHOO [iarHOCTUYHOK MPoLeRypoto
rpv Unx 3axXxBOPHOBAHHAX 3a/MLLAETLCA €HAO0CKOMIA 3 biorncieto Ta rictosnorieto. [poTe 36epiratoTbcs 0OMEXEH-
HS L4OZO iX NMPOBEREHHS Ta B OUiHLI YCKIaAHEHb | MPOKCUMAIIbHOIO MOLUMPEHHS XBOpobu KpoHa. EBponesicbKi
KepiBHMLTBAa 3 [iarHOCTUKU Hecrneyngi4HoOro BUpaskoBOro KoJiTy Ta XBopobu KpoHa peKoMeHAayoTb 40AaTKOBI
meToaum Bidyanisayii ans giarHoOCTUKKU Ta BU3Ha4YeHHs Jiokasiaalii, CTyrneHs Ta ycknagHeHb, a came Y3/ wnyH-
KOBO-KWULLKOBOIO TpakTy. Y cTatTTi HAaBEAEHI KNiHIYHI BUnagku HecrneymngidHoro BupaskoBoro KosiTy Ta XBopobu
KpoHa, npu skux nauieHtam 6yno BukoHaHe Y3/ kulie4Huka, Ta nokasaHa BUCOKa LiarHoCTU4YHa 3Ha4YumicTb

OCTaHHbOro.

KnroyoBi cnoBa: HecneuymgidHuii BupaskoBuii KomiT; xsopoba KpoHa; ynbTpa3ByKoBa giarHoCTiKa

OcTaHHIMM AECATUPIYYSIMU HaMITUIACh TEHICHILis 10
3POCTaHHSI 3aXBOPIOBAHOCTI HAa XPOHiUHI 3aIajibHi 3aXBO-
proBaHHs KuineyHrka (X33K) B eKOHOMIYHO pO3BUHYTHX
KpaiHax 3axigHoi €Bponu Ta [TiBHiYHOI AMepuKHU. 3a TSIK-
KiCTIO Tepe0iry, 4acToTOI0 YCKJIaaHeHb, PiBHEM iHBaJIidu-
3arii Ta cmepTHOCTI X33K 3aiimMaloTh omHE 3 TIePIINX MiCIlb
cepell. XBOpoO ILIYHKOBO-KuUIIKOBoro Ttpakty (LLIKT).
Iepim 3a Bce 1ie CTOCYETHCS HECTTEM(IiYHOTO BUPa3KOBO-
ro koutity (HBK) Ta xBopoou Kpona (XK) [1].

X33K xapakTepu3yloTbCsl AECTPYKTUBHUM HECIICIIM-
GbiyHUM iIMYHHUM 3aMajieHHsSIM CTiHKM KMIIIEYHUKa Ta Ma-
I0Th peliAMBYIOUMi iepebir. Ha maHuit MOMeHT HalOiIbIIT
00’€KTHMBHOIO € iIMYHOJIOTiYHA KOHIIETIIIisl, B OCHOBI SIKOT
JIEXKUTh HEJOCKOHAIICTh MEXaHi3MiB KOHTPOJIIO iHTEHCUB-
HOCTI IMyHHOI BiImoBini Ha HeineHTUdiKoBaHMIT a00 BHY-
TPIilTHBOIIPOCBITHWIA aHTUTEH |2, 3].

IIpornos mis xBopux 3 XK € ripmmmMm, Hixxk miss HBK,
X04a, K BBaxarTh, 10 % xBopux 3 HBK moTpebyroTh Ko-
JiekToMmii mipoTsiroM 10 poKiB Imicjss BCTAHOBJIEHHS Jiar-
HO3Y. Y3araii 3ajeXHo Bi TSKKOCTI Ta TpuBanocTi X33K
XipypriqHOTO JTiKyBaHHsI TOTPeOyIoTh 14—80 % marrieHTiB
[4, 5].

Yepes cX0XKicThb IMaTOTeHe3y Ta KIIiHIYHMX MMposBiB XK
ta HBK moTpeOytoth perenbHOi nudepeHIliiiHol aiarHoc-
TUKU. HaBiTh BUKOPUCTaHHS YChOIO CIIEKTpa AiarHOCTUY-
HMX MOXJIMBOCTE! 4acTO He MO3BOJISIE OCTATOYHO BU3HA-
YUTUCH 3 AiarHO30M.

TpaguiiiiHi peHTreHOJOTiYHI MEeTOOU JOCTiIKEeHHS
KUILIEYHUKA, TaKi SIK JOCHiIPKeHHSI TOHKOI KUILIKK 3a J10-
IIOMOTOI0 Iacaxy 0api€BOi CyCcIeH3ii, ipUroCcKOIIisl, OMHO-
MOMEHTHE TMO/IBiliHE KOHTPACTYBaHHS TOBCTOI KUIIIKU, HE
BUKOPUCTOBYIOThCSI Yepe3 HeiH(OPMaTUBHICTh Ha MOYaT-
koBux eranax X33K. Titbku 1ipu HasIBHOCTI 3MiH KUIIIeY-
HMKa, TAKUX SIK 3MiHAa aHATOMIYHOTO TOJIOKEHHSI, (POPMHU i
KOHTYPiB KMIIIKHY Ta 3BY>KE€HHJ ii IPOCBiTy, rpyda nedopma-
11ist peabedy crM30B01 000JOHKHU, 1110 TUMOBI VISl Mi3HBOT
cranii XK ta HBK, peHTreHojoriuHe mOCIiIKEeHHS Ma€e
MeBHY IiarHOCTUYHY LiHHICTh [6]. Takox He ciix 3a0yBaTu
Mpo MPOMEHeBe HaBaHTAaXKEHHS Tiji Yac JOCITiIKeHb, 110
111e OiIBbIIT 00MEKY€E MOKIMBICTS BUKOPHUCTAHHS PEHTTEHO-
JIOTIYHMX METOIB JIJIs JiaTHOCTUKY CTaHY KMIIIeYHUKa [7].

BupimanaebHy posib y miarHocTUIli Ta AudepeHIiiHii
miarHoctuni X33K Mae eHIocKoITiyHa Ta TicToJoriyHa
NIarHOCTUKA, SKa JO3BOJISIE MiNTBEPAUTH a00 BUKIIIOUU-
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1 giarHo3 HBK ta XK, Bu3HauMTH CTYIiHb aKTUBHOCTI
3aIajbHOTO TIPOIIECY Ta MPOTSIKHICTh ypaXKeHHST KUIIIeU-
Huka. Takox 3a J0MOMOrol0 LIMX METOMAIB € MOXIJIUBICTh
koHTposoBaTu nepebir X33K Ta edpekTrBHICTH TTpU3HAa-
yeHoi Teparmii. Ilpore 30epiraloTbCsd OOMEXEHHS IIOI0
MPOBEACHHS €HIOCKOIIii, a TAKOX HU3BKWI PiBeHb ii iH-
(GOpMaTUBHOCTI Y BMUIIAAKY TOHKOKMIIIKOBOI JIOKami3allii
XK. Takox y pa3si roctporo Tskkoro HBK ciin yHukatu
MPOBEIEHHST KOJIOHOCKOTTIT (sIK i ipurorpadii) yepe3 BUCO-
KMIi pU3MK PO3BUTKY T'OCTPOI TOKCUYHOI AMJIaTallii TOBCTO1
KUIIKM, iepdopatlii, kpoBoredi |7, §].

IIpote xonHa 3 BULIE3rafaHUX METOAWK HE J103BOJISIE
OLIIHUTK CTaH ycix ImapiB KumeyHwka. Kpaime 3a Bcix 3
UM CIIPaBJISIIOThCST TaKi Cy4acHi HEiHBa3MBHI MOCTiIKEH-
H$I, SIK yJabTpa3BykoBa giarHoctuka (Y3/1), Komm’ioTepHa
tomorpadiss (KT) Ta marHitHo-pe3oHaHcHa ToMOTrpadist
(MPT). 3a ix 10IMOMOro MOXHA HE TiJIBKU OLIIHUTH TPO-
CBIT i CTaH CTIHKM KHIIIKY Ta OTPUMATH 300paKeHHSI KUK
B MO3I0BXHBOMY i MOMEPEYHOMY Tepepisi, aje il OLiHUTH
MO3aKMIIIKOBI CTPYKTYPH, 1110 3HAXOJSTHCS 3a MEXaMu Ku-
meyHrka (J1iMoBY3/1, CyIMHU, KUPOBa KJIITKOBMHA) |9,
10]. BaxxmuBumu nepeBaramu Y3J1 € MOXJIMBICTb OLIHUTH
MepUCTANIBTUYHY aKTUBHICTh KUIIIEYHUKA, TTIPOBEJACHHS [TV~
HaMIYHOTO KOHTPOJIIO aKTUBHOCTI 3amajieHHsI Y TIpolieci Jii-
KyBaHHSI Ta BiICYTHICTh IIPOMEHEBOI0 HAaBAaHTAXKEHHSI.

Ha xanb, Y3]I kullleuHrKa He TyKe IITMPOKO BUKOPUC-
TOBYEThCS Y TIPAKTUILIL Uepe3 HeJoCTaTHill 00’eM iH(popma-
il IpO MOXJIMBOCTI ILi€i MeTOmMKU. TaKOX MIPOBEACHHS
Mpolenypy BUMarae BUCOKOi kBaticdikallii i 6araropiyHoro
IOCBimy poOoTH JliKapsi-coHojora. ¥ xkoBTHi 2014 poky €B-
poreiichbKa denepallisi TOBapUCTB YJIBTPa3BYKy B MEIUIIMHI
i 6iosorii (European Federation of Societies for Ultrasound
in Medicine and Biology, EFSUMB) cdopmyBana pobouy
rpyny 3 Y3]1 uyHkoBo-KuikoBoro tpakty (GIUS) mis
aKTHBHOTO BITPOBAIXKEHHS JAHOI METOIUKU B MPAKTUYHY
nisibHiCT. OCHOBHA 3ajaya poOOYoi TPyIM moJisirajga B
pO3po0IIi KIiHIYHUX peKOMeHAalliii Ta KepiBHUILITB 3 BU-
kopucrtandst GIUS nin erinoro EFSUMB [6].

IcHy10Th TaKi OCHOBHI BapiaHTM METOAMKHU TpaHCabmI0-
MiHajgbpHOTrO Y3]I KNIIeUHNKa:

1) 6e3 creuiaJbHOI IMiATOTOBKMU, ajie dOCHiIKSHHS
Kpalile TIpOBOAUTH HaTIilecepie (IIpy HEeBiOKIaTHMX CTa-
HaX MOXJIMBa exorpadist micys ixi);

2) eHTEPOKIIi3UC;

3) KOHTpAcTyBaHHS TOHKOI KUIIIKH;

4) ¥Y3-ipurockoris;

5) Y3/ cnopoxXHeHHs Bil, BMICTy KMIIEYHMKA ITiCJIS
OYMIIEHHSI TOBCTOI KMIIKK PO3YMHOM TIOJIieTUIEHTTIKO-
JI10, TIPUAHSITUM yCepPeAUHY (SIK TSI KOJIOHOCKOITIi);

6) KOHTpaCcTyBaHHSI TOHKOI i TOBCTOI KMIIKU PO3YM-
HOM MOJIieTUICHIIIKOIIO, TPUUHATUM ycepeauny [11, 12].

HocnimkeHHsI BUKOHYETbCS 3a CTaHAAPTHOIO METO-
JMUKOIO OIJISIIy KWILIEYHMKA 3 TOCTYIIOBOI KOMIIPECIEI0.
BukopucraHHs eHTepaJbHOro KOHTPACTHOTO 3acOo0y B ia-
rHoctuili X33K minBuliye 4yTiaumBiCTb METOMY, TO3BOJISIE
BUSIBUTU YPaKEHHS, 110 HEBUAUMI MpU pyTUHHOMY Y3]I
[13, 14]. HocnimKeHHS BUKOHYIOTh KOHBEKCHUM OATIM-
KoM 4acTotoio 3,5—5,0 MIi1. s OiblI JeTadbHOTO T0-
CIIIIKEHHSI KUILKOBOI CTIHKM BUKOPUCTOBYIOTD JIiHIHHUI
IaTyukK yactororo 7,0—15 MIir.

PucyHok 1 — CxemaTu4He 306pa)keHHsi 6y40BU CTiH-
KU LLJTYHKOBO-KULLUKOBOIro Tpakty: 1 — noBepxHeBu#
wap (mMexa po3noginy MiX yMicTOM KULUKW Ta Brac-
HOIO C/IN30BOIO0 OO6OJIOHKOK); 2 — rinoexoreHHui Lwap
(cnn3oBa o6osoHKa); 3 — rinepexoreHHuN wwap (nig-
c/in30Ba 060JI0HKA); 4 — Liap 3HUXKEHOI eXOreHHoCTi
(M’a30Buii Wwap); 5 — wap nigBULLEHOI eXoreHHoCTi
(cepo3Ha o6os10HKa)

ITin yac Y3]I kullleyHWMKa BaXKJIMBO OIIIHIOBATU TaKi
kputepii [15]:

1. ToBuIMHA KMILIKOBOI CTIHKH.

2. JIudepeHiiallist CTIHKY Ha IIapH.

3. 3MiHM NPOCBITY KUIIIEYHUKA.

4. CryniHb BacKyJIsIpu3allii.

5. HasgBHicTh 3MiH mapakosiTuuHOi Opuxki (TTOTOB-
ILIeHHS a00 iHGIIbTpallis).

6. CraH rayctp.

7. HasiBHiCTb MO3aKMILKOBMX IMATOJIOTUHUX 3MiH (ac-
LIUT, JTiM(aaeHOoIaTis).

Y HOpMi TOBIIIMHA CTIHKYU KUIIIKU HE TIEPEBUIITYE 2 MM.
ITaToN0TiYHOIO TOBIIMHOIO CTiHKM 3a3BMYail BBAXKAETHCS
repeBulieHHs 10 3 MM. [Ipy BUKOpucTaHHI abgoMiHab-
HOTro KOHBEKCHOTrO gatuyuka 3,5—5,0 MIi1 1ie rpaHu4YHe ma-
TOJIOTiYHE 3HAUEHHSI MOXKe CTAaHOBUTHU 4 MM [16].

Y HOpMi CTiHKa KUIITKW M€ CXOXY JUISI BChOTO IIUTYHKOBO-
KHUIIKOBOI'O TPaKTYy IT’ ITUILLIAPOBY CTPYKTYpy (puc. 1) [17].

PucyHok 2 — 3HUKHeHHs raycTpadlii ToBcTtoro
KULLIEeYHNKa, MNOTOBLYEHHS] KNULLKOBOI CTIHKU
3 nepeBaXkHUM 3HUXXEHHSIM €XOreHHOCTI, MOPYLUEeHHS
AvghepeHruyiayii Ha wapu
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PucyHok 3 — lligBuLLieHHs1 BacKynspu3adii
Ha ¢pOHi rimoexoreHHoOCTi KULLKOBOI CTiHKU
(iHehinbTPaTUBHI 3MiHN)

TTpn HBK 3ananbHuit nmpoiiec B OCHOBHOMY Bpakae
CJIM30BY OOOJIOHKY i SIBJIsSIE COOOI0 MOBEPXHEBE 3amMaleH-
HS, TINOMHA SIKOTO 3aJICKUTh BiJl aKTUBHOCTI 1 TSIKKOCTI
3anajbHoro mpotecy. [ligcauzoBuii map MOTOBIIYETHCS
3a paXyHOK a0o JiimomaTo3sy, abo ckiepoay. [IceBaomnoninu
BU3HAYAIOTBCST Y BUTJISIII JIOKAJTBHOTO TTOTOBIIEHHS CITU-

PucyHok 4 — Boruuujese yTBOPEeHHs1 TepMiHarbHOro
BigAiny knweyHNKa — abcuyec

30B0i 000I0HKK. XBOopobOi KpoHa mputamaHHMI TpaHC-
MYpaJbHUIi XapaKTep 3anajeHHs, 3 TOTOBIIEHHSIM i BTpa-
TOIO CTPYKTYPM KMIIIKOBOI CTiHKM i HAasIBHICTIO TIMOOKUX
Bupa3ok. B aktusny daszy X33K peectpyioTh ociabeHHS
a0o0 BiCYTHICTb MEPUCTAJBTUKY KUIIIEYHUKA, 3HUKHEH-
Hs1 TaycTpauii (puc. 2) TOBCTOI KUIIKU, NECTPYKTypu3a-
1Ii10 CTIHKM KUIIKW, TOCUJICHHS BacKyJsipu3aliii (puc. 3).
IHKOIM TTOTIepeuHM Iepepi3 KUIIeYHNKA Haraay€e Kijlblie
(cumritoMm MmimeHi) [18]. TTo3akuMIIKOBUMM 3HaxinKamu
npu Y3]1 €: miaBUIIEHHS €XOreHHOCTI XKUPOBOi KJIIITKOBU -
HU, 110 OTOYYE 3arajieHi CeTMEHTU KUIIKU, 301IbIIICHHS
BHYTPIlIHLOUEPEBHUX PEriOHapHUX JiMGbaTUIYHUX BY3-
JIiB, HasIBHICTh a0OcueciB (puc. 4), HOpUILb, iHQIIBTPATIB
(puc. 5) [19].

JlomaTKkoBe BHKOPUCTAHHS OIMILIEPiBCHKOrO Kap-
TyBaHHSI TTOKa3HUKIB KPOBOTOKY CTiHKM KUIIKW Hala€
KOpPMCHY iH(¢opMallilo Ipyu BU3HAUYEHHI aKTUBHOCTI 3a-
nanpHOTO mpoliecy. [TocwieHnii 06CIT KPOBOTOKY BH-
SIBJIIETbCSI B aKTUBHIN (ha3i 3aXBOpIOBAHHS Y BEpXHil i
HIDKHIN OpMXKOBUX apTepisiX, a TAKOX B MOPTabHil BeHi
[13,20].

IMpu HBK i XK mist Y3-01iHKM aKTUBHOCTI 3amaib-
HOTO TIPOLIECY B CTiHIIi KWK BUKOPUCTOBYETHCS IITKa-
ja B. Limberg (1999), sika BpaxoBye TOBLIMHY KWUIIKOBOI
CTiHKH i BUPaXEHICTb IOMNILIEPiBCHKOIO KPOBOTOKY B pe-
JKMMi KOJTbOpOoBOTO KapTyBaHHs [12, 21]. UnwMm Oinbiie 3Ha-
YyeHHs 3a 1Kaaow Limberg (Big 2 10 4 cTyneHs), TUM iH-
TEHCHUBHIIIMI KPOBOTOK i 3HAUHiIlle BUpaKeHe 3armajeHHs
CTiHKM KUILIKHU (Tabu. 1).

Bepyun no yBaru 3MiHM CTPYKTYpY Ta TOBIIMHU KHIII-
KOBOI CTiHKM, BHUIUISIOTH OEKiJbKa CTYNEHIB Y3-OLiHKNI
aktuBHOCTi HBK (Ta6:. 2).

PucyHok 5 — IHpinbTpaT YepeBHOI MOPOXHUHN

Tabnmys 1 — Lllkana B. Limberg (1999) Bu3Ha4eHHs1 cTyneHs1 BacKynsipu3sawii CTIHKU KULLKU
Ans oUiHKn akTuBHocTi X33K

CTyniHb XapakTepucTuka
0 CriHKa K1LWKKn < 4 MM, BacKynsapm3aadis He BidyanisyeTbes
1 € NOTOBLLEHHS CTIHKN KULLKW, BaCKynspu3auis He Bi3yanidyeTbecs
2 € NOTOBLLEHHS CTIHKN KULLKW, BaCKynapuaauis y BUrMsaai KOPOTKMX NiHilA
3 € NOTOBLLEHHS CTIHKN KULLKW, BaCKynapu3aums y BUrnagi LOBrux niHin
4 € NOTOBLUEHHS CTIHKM KULLIKW, BAaCKynApu3auns y BUrMaai HOBrUX NiHi, 3aX0Nor4Ymx 6puxi
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Tabnuys 2 — Lllikana Y3-ouyiHkn aktuBHocTi HBK (J. Hata i cniBaBT., 1992; K. Kinoshita i cniBaBt., 2019;
S. Omotehara i cniBaBT., 2019 [22-24])

CTtyniHb XapakTepuctuka
1 HopmarsbHa TOBLMHA KMLLIKOBOI CTIHKK (< 4 MM)
2 CTiHKa KMLLKM NOTOBLLEHA, NiACNN30BUIA LLap 6€3 rin0exXoreHHUX 3MiH
3 KuwwkoBa cTiHKa noToBLUeHa, BTpaTa ii cTpatudikauii (andepeHuiioBaHHs Lwapis)
4 Kniwkosa cTiHka noToBLLeHa, BTpata ii cTpatudikauii (,EI,M(_*)e_peHLl,iPOBaHI-!H |_.uapiB), a TakoX HepiBHOMIpHa
TOBLUMHA CIM30BOI 060NMOHKM ab0 Ha il MOBEPXHi HEBENVKI rinepexoreHHi QiNsHKW, BiANOBIAHI BUpa3ku
X BisyanizaLjis cermeHTa K/LLKM HEMOXIMBA
Ta6nnys 3 — fiarHocTtnyHa UiHHIicTe Y3-MeToAYy B oyiHLYi 3anasibHUX 3aXBOPIOBaHb KULLUEYHUKA, %
MokasaHHsa YyTnueictb CneuudivHicTb
HiarHocTnka XK 85 (83-97) 98 (95-99)
HiarnocTtnka XK ta HBK 90 (78-96) 96 (67—-100)
CTtyniHb 3axBOPIOBaHHSA 86 (83-88) 94 (93-95)
AKTUBHICTb npoLecy 85 (97-89) 91 (87-95)
MicnsonepadinHuin peuname 77-92 20-100
BusiBneHHs
— HOpWUi 74 (67-79) 95 (91-97)
— abcuecy 84 (79-88) 93 (89-95)

Anoncekumu aBropamu J. Hata, K. Kinoshita, S. Omo-
tehara Ta iHIIMMM 3ampOIIOHOBaHA Y3-IIKaja CTaHYy
KMILKOBOI CTiHKM I OUiHKM TspKKocTi HBK, Bakiau-
BOIO PHCOIO SIKOI € HasSBHICTh XapaKTePUCTUKM B YMO-
BaX HEMOXJIMBOCTI Bizyanizamii cerMeHTa Kumuku. Ilig
yac MPOBEJEHOro 0araToLiEHTPOBOrO IOCHTIIKEHHsT OyJio
BCTaHOBJIEHO, 10 | cTymiHb 3a Y3-maHUMU BiAMOBiIae
EHJIOCKOIIYHIi peMicii, 2 — JIerkiii akTMBHOCTI, 3 — TI0-
MipHiii, 4 — Bucokiit aktuBHOcTi HBK. To6T0 y GinbirocTi
BUMAAKIB BU3HAYAETHCS BUCOKA KOpeJsiis Y3 Ta eHIo-
CKOIIIYHOTO CTyIeHsT aKTUBHOCTI [23, 24].

VY3]1 He MOXe MOBHICTIO 3aMiHUTU PEHTIeHO- Ta €H-
JIOCKOITiYHEe MOCTIIKEHHS, ajle MOXe CIY>KUTU CKPUHiH-
TOBUM TECTOM JUISI BCTAHOBJIEHHSI «POOOYOro» [iarHO3y
X33K [25]. YUyrnugicTs i crienugivnicTs Y3/ B miarHOCTH-
11i BUPa3KOBOTO KOJITY TipIlli, HiXX y Bepuikallii XBopoou
Kpona. MeToa BU3Hava€ MOUIMPEHiCTh YPaKeHHsI KUIIKO-
Boi ctiHku B 80 % [10]. UyTauBicTh MeTOMy y BUSIBACHHI
KUIITKOBOTO CTEHO3Y CTaHOBUTH 58—90 %, mocTymnaJuch
KT i MPT [26]. Y31 Bimirpae ictoTHy pojib B IiarHOCTH-
1Ii HOpHUIIb i abcleciB — MO3aKMIIKOBUX YCKJIaOHEHb, SKi
MIOCUTh 4YacTO 3ycTpivaloThbcsl mpu xBopobi Kpona [27].
IcHyroTh neBHi oOMexxeHHsT Y3/1 B OliHIII 3MiH, SIKi JJOKa-
JIBYIOThCS B JBAHAAUATUIIAIN, TOHKIiI, CUTMOTIONIOHIH i
npsamiid kumi. Lle o0yMoBIeHO iX aHaTOMIYHOIO JIOKaJTi-
3alli€lo, 1o poouts Y3Jl He caMUM ITiIAXOOSIIUM METOIOM
B OLIiHIIi 3MiH B pa3i BUpa3KoBOro KoJity [28].

IIpu HBK Tta xBopo6i Kpona Y3]I BUKOPUCTOBYIOTH
IUIS1 OL[IHKM aKTUBHOCTI 3amMajibHOTO TPOLIeCY i MPOTHO-
3y 3aXBOPIOBaHHS. 3aMpONOHOBAHO iHAEKC aKTMBHOCTI,
pO3paxoBaHMWI HA ITiICTaBi CyMapHOI TOBIIMHU CTiHKM B
YOTHUPHOX KUIIKOBUX cerMeHTax [29]. 3HaueHHs iHIeK-
Cy, 1110 JOpiBHIOE a00 MepeBUILYE 15 MM, CBITUUTH PO
aKTUBHUI 3amajibHUiA mpollec. |HAeKC aKTMBHOCTI 3a-
3BUYAll 3HMKYETHCSI TIPU JOCITHEHHI KJIiHIYHOI peMicii,

i IKIIO IIbOTO HE BiAOYBa€ThCS, MPOTHO3YETHCS PAHHE
3aroctpeHHs. HaiiGinpie iHdopmallii B OLiHII CTymeHs
aKTMBHOCTI 3aI1aJIbHOTO MPOLIeCy i peMicii 000X 3aXBOpIO-
BaHb HaJla€ JONIUIEPiBChKEe NOCIIKEeHHS B nuHaMili |30,
31]. OgHak TOYHICTb YJIBTPa3BYKOBUX KPUTEPiiB aKTUB-
HOCTI 3aIaJIbHOTO MPOIIeCy NTOKHU He OlliHeHa, a po3/lijbHa
31aTHICTh METONY MAa€ CYTTEBI OOMEXEHHs y BMUSIBIECHHI
MOBEPXHEBUX 3MiH CTIHKM KUIIIKU, 1110 HE JO3BOJISIE BBA-
xatn Y3J1 mpiopuTeTHUM METOIOM Y BUSIBJICHHI paHHIX
nposBiB X33K [32]. MoxiauBO, BUKOPUCTAHHS Y Mep-
CMEKTUBI BHYTPILTHBOTIPOCBITHUX JAaTUYMKIB PO3IIUPUTH
NiarHOCTUYHI MOXJMBOCTI METOY i 301IbIINUTh €(PEKTUB-
HICTh 10T0 KJIIHIYHOTO 3aCTOCYBaHHSI.

KAiHiYHMIX BUNOAOK 1

[Mauient C., 1990 p.H., OyB rocmitanxizoBaHuii y Biami-
JIEHH$ 3aXBOPIOBaHb KUIIeyHUKa /1Y «HCTUTYT racTpoeH-
teposiorii HAMH VYkpainu» y kBitHi 2019 poky 3i ckapra-
MU Ha IOoYacTilllaHHs BUITOPOXHEHDb 10 5 pa3iB Ha mo0Y,
MepeBaKHO y HiYHUII Ta paHKOBUI Iepiof, KallKOMoIi0-
HY KOHCHUCTEHILiIO0 Kajly 3 BUIIJIEHHSIM BEJIMKOI KiJIbKOCTI
KpOBi 3 KOXHOI0 jaedeKalli€ro, nepioquyHuii 6iib B 000X
3AYXBUHHMX IOUITHKAX, IIABUIIEHHS TeMIIepaTypu Tijla y
Mexkax cyodeOopuabHIX mudp, BTpaTy MacH Tiia.

3 aHaMmHe3y Bimomo, 1o crpaxaae Ha HBK 3 numHs
2018 poky Ta mae III rpymny iHBamigHOCTi. XBOopoba Mae
XPOHIYHMI Oe3MepepBHO PELUANBYIOUNIA epeOir (Tpu Ie-
pioiy 3aTOCTPEHHSI TTPOTSITOM OCTAHHBOTO POKY).

[Tpy HaAXOMKEHHI CTaH CEpPelHbOTO CTYIEHS TSKKO-
cri. IlIkipHi mokpoBu nomipHo OJigi. I1pu 06’eKTUBHOMY
orjisifi 3 OOKY AMXadbHOI Ta CEPIEBO-CYIMHHOI CUCTEMU
0e3 BiIXWJIeHb Bill HOpMU. A3UK BOJOTU, BKPUTUI OiTUM
HanboTOM. 2KUBIT M SIKMii, CUMETpUYHUIL, Oepe yIacTb y
IWXaHHi, TIpY Majblalii BU3HAYAEThCSI MOMipHa OO0JI0-
4icThb B 000X 3AyXBMHHUX AiIsTHKax. CMMOTOMIB moapas-
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PucyHok 6 — Y3/] ToBcToro kuwe4yHuka. Ha exorpami
HaBeeHO rnornepeKkoBe CKaHyBaHHSI TOBCTOI KULLUKN Ha
PiBHI MpoKcuManibHOro BigAiny curmonogiéHoi KULKu:
3BY)XEHHS MPOCBITY 4Yepe3 HepiBHOMIpHe MOTOBLLEeH-
HS1 CTiHKM 3 BUPaXX€HUM rirnoexoreHHUM BHYTPILLUHbO-
CTIHKOBUI KOMIMOHEHTOM (iHebinbTpauyisi), 3i 3Ha4HO0O
rinepexoreHHicTiO NapaKkosiTU4YHOI KJITKOBUHU Ta 3
BiCyTHicTIO AnchepeHLialii CTIHKU TOBCTOI KULLKU Ha
wapm y nadieHta 3 HBK

HEHHs ouepeBUHU HeMmae. [leuinka Oiisg Kpaio pedepHOi
NIyTH, cejie3iHKa He TMaJIbIyEThCs. 3a TaHUMM JJabopaTop-
HUX TOCJiIXeHb, BUSIBJIeHa HOPMOXpOMHa aHewmis I cramii
(remorio6in 124 r/n, eputrporutu 4,2 T/, KOTbOpOBUit
noka3Huk 0,88), TeKOLMTO3 Ta 3CYB JIEMKOIUTapHOI (hop-
MyJu BAiBo (Jietikorutu 12 I/, manuakosaepHi JelKom-
™ 10 %, cermenTosinepHi 71 %, aimdouutu 13 %, MOHO-

PucyHok 7 — Y3/ ToBCcTOrOo Kuwe4Huka. Y npasin

3AYXBUHHIW AiNsHUi Bi3yani3yeTbcsi cermMeHTapHe He-

PiBHOMIipHe NMoToBLYEeHHS KULLKOBOI CTIHKU 3a paXyHOK

nepeBaXaHHs1 rinoexoreHHoro KOMMoHeHTa 3 JIOKaslb-

HUM riopyLUeHHSIM AugbepeHLialii Ha wapy y nayieHTK1
3 xBopoboro KpoHa

TH 6 %), 03HAKM 3amaJieHHS Ta KPOBOTEYi Y KUIIIEYHUKY
3a JaHUMU Kormporpamu (KpoB +++, neitkomutu 50—60
y TIOJIi 30pYy, EPUTPOLIMTY BKPHUBAIOTh YCE II0JIe 30py). 3a
pe3yabTaTaMy MiKpOOioJIOTIYHOTO JOCTiIKEHHS Kaly BU-
saaeHuit nucoaxkrepiod I1—II1 ctyneHs: (3HMXKEHHS piBHS
JlakToOaKkTepiit 1o 10*, migBUIeHUI piBEHb TeMOITUIHUX
E.coli — 107, knoctpuniit — 107 ta Candida krusei — 10°).
IIpu Bineokononockormii — o3Haku HBK, ToranbHe ypa-
KeHHsl. [icTonoriuHe AOCTiIKEeHHS MiATBEPIUIO AiarHO3
BHPA3KOBOTO KOJIITY.

19.04.2019 xBopomy BukoHaHe Y3/I (anapat Soneus P7
Ultrasign), oTpuMaHO BUCHOBOK: Y JIiBili AiISIHII YepeBHOL
TIOPOKHUHU Bi3yali3ylOThCSl TIETJi TOBCTOTO KHIIEYHUKA
22—23 MM y giaMeTpi 3 HEepiBHOMIPHO MTOTOBIIEHOIO CTiH-
K010 10 14 MM (puc. 6).

KAiHiYHUIA BUNOAOK 2

IMauienTka A., 1969 p.H., OyJia rocritanxizoBaHa y Biami-
JIEHHSI 3aXBOpIoBaHb KuilleuyHukKa JIY «[HCTUTYT racTpoeH-
teposiorii HAMH Ykpainu» y kBiTHi 2021 poky 3i ckapramu
Ha OiJ1b 32 XOJJOM TOBCTO1 KUIIIKHY MEPIOAUIHOTO XapaKTepy,
posnanu aedekallii y BUIVISIAI YepryBaHHS 3aIlopiB Ta I10-
HOCIB, MiBUIIIEHHS TemTiepaTypu Tisia 10 37,5 °C, KoHcuc-
TEHLIi10 KaJy BiJl KallIKOIOAiOHOro 10 0(OPMJIEHOTO 3 10-
MillIKaMu CJIM3Y, 3AYTTS XKUBOTA.

3 aHaMHe3y BioMo, 1110 cTpaxaae Ha xBopody KpoHa
3 2004 poky, mae 111 rpyny imBanigHocTi. [1epe6ir xBopo-
Ou XapaKTepU3YETHCS YACTUMM T1ePioIaMu 3arOCTPEHHST Ta
OyB YCKJIaIHEHUM CTPUKTYypaMU KUILIEYHMKA Ta iHpinbTpa-
11i€10 YepEeBHOI MOPOXKHUHU.

[Ipu rocmitanizalii cTaH cepeaHbOro CTYyMEHS TSXKKO-
cri. llIkipHi mokpoBu dizionoriunoro 3adapsieHHs. [1pu
00’€KTUBHOMY OIS 3 OOKY IMXaJbHOI Ta CEplEBO-CY-
IMHHOI CUCTEMM Oe3 TaToJjorii. A3uK BoJOruii, BKpUTUI
O6iuM HanboTOM. JKMBIT M’KMI, CUMETpUUYHUI, Oepe
y4acTb Y IMXaHHi, IpY MajbIliallii BU3HAYA€EThCSI OMipHa
0oJTIoUiCTh y TIpaBiii Ta JdiBili OOKOBUX HisSTHKaX Ta 000X
3MyXBUHHUX JiisiHKaX. CUMIITOMIB MOApPa3HEHHs ouyepe-
BuHU HeMae. [1euinka Oinst Kparo pedepHOi IyTH, celie3iHKa
HE TaJIbIYEThCS. 3a JaHUMU JIADOPAaTOPHUX TOCTIIKEHb,
BiIXWJEeHb Bill HOPMU HE BUSIBJIEHO, 32 BUKIIOYEHHSIM
MIiKpOOiOJIOTIYHOIO JOCIIIKEHHSI Kayly. BUSBICHO OUC-
6akTtepio3 Il (piBeHb JTaKTOOAKTEPiil Ta JAKTO30HETaTUB-
Hux E.coli — 0, 3HMKeHHS piBHS TUnoBux E.coli mo 10° ta
MigBUIEeHHS TeMonitTnaHuX E.coli no 10°). BineokoiaoHo-
CKOITisl HE BUKOHYBaJIaCh Yepe3 HasiBHICTb MPOTUIOKA3aHb
(CTPUKTYpU TOBCTOTO KUIIIEUHUKA).

13.04.2021 xBopiii Oyno BukoHaHe Y3/l KuIleuHNKA
(amapat Soneus P7 Ultrasign). BisyanisyBanauce meti
KHUIIIEYHMKA 3 HEePiBHOMIpHO ITOTOBIIEHUMM CTiHKaMU
Ta TiICUJIEHOIO TEePUCTAIBTUKOI. Y TIpaBiil 3MyXBUH-
Hill OUISTHII BUSIBJIEHO iH(iIbTpaT po3MipoM n0 17 MM
(puc. 7).

3BuyaiiHo, Y3/l He MOxXe 3aMiHUTH eHAOCKOITIYHI Me-
Tomu miarHoctuku mpu X33K, aje He BUKIMKAE HisSIKOTO
CYMHIBY IOr0 BMCOKa AiarHOCTUYHA 3HAYMMICTh B OLIiHIIL
kuikoBoi ctinku mpu HBK i XK. V3] kuieyHnka 103B0-
JISIE HE TIJTbKY BUSIBUTH BHYTPIIITHBO- i TTO3aMTPOCBITHI 3Mi-
HU KUIIKW, xapakTepHi 11st X33K, aje it oliHUTH CTYITiHb
aKTUBHOCTI 3aaJIbHOTO IIPOLIeCY B AMHAMIlli Ta BIULIMHYTHA
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Ha TakTUKy JikyBaHHs. [lepeBaramm Y3/l mepen iHIImMMu
pamioNOTiIYHUMM METOAAMM € BiICYTHICTh MPOMEHEBOTO
HaBaHTaXXEeHHS, HEOOXiTHOCTI cemallii Ta HU3bKa co0iBap-
TicTb [33, 34].

Otxe, Y3/ 9K n10OaTKOBUIA METOM M03BOJISIE CILIAHY-
BaTU JiarHOCTUYHUWIA aJITOPUTM JIiKapsiM 3 OOTPYHTOBAaHUM
MOJAJIbIIMM BUKOHAHHSM iHBa3UBHUX NOCIIIXKEHb, i ce-
pel iHIIMX METOIIB IIPOMEHEeBOI Bi3dyali3allil BiH MOBUHEH
OyTH TIepIoo JiHieto aiarHocTuku mpu X33K.

Konduikr inrepeciB. ABTOpM 3asiBJSIOTH TPO BifCYT-
HiCTh KOHMJIIKTY iHTepeCiB IpU MiAroTOBII JAHOI CTATTi.

Indopmanis npo dinancyBanus. Po6oTa BUKOHYETHCS
BIAMOBIAHO N0 TJIaHY HAyKOBUX NOCJIIXEHb BiAILTY 3a-
XBOpIOBaHb KuIlIeuHMKa JlepxkaBHOi ycTaHOBU «IHCTUTYT
ractpoeHTeposorii HAMH VYkpainu». Yci nauientu miu-
nucaad iH(pOpMOBaHY 3roAy Ha y4acTh Y LIbOMY HOCJi-
JKEHHI.

Buecok aBTopiB y podoty Haa crarreto. Cmoiikeguy M. —
KOHIICIILIS Ta AM3aiiH CTaTTi, pemaryBaHHsS TeKCTy; De-
doposa H., Hedzseuyvka H. — BindOip maiieHTiB, 00poOKa
KJIiHIYHMX JaHUX, HallMCaHHs cTatTi; Konenko I. — 30ip Ta
00poOka matepiaiy, BUKoHaHHs Y3/1.
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Possibilities of ultrasound diagnostics
in inflammmatory bowel diseases

Abstract. The article deals with nosologies that are complex
for diagnostic search and management of the patient — ulce-
rative colitis and Crohn’s disease. To date, the main diagnostic
procedure for these diseases is endoscopy with biopsy and histo-
logy. However, there are limitations in their conduct and in the
assessment of complications and proximal spread of CD. Euro-
pean guidelines for the diagnosis of UC and CD recommend ad-

ditional imaging methods to diagnose and determine the location,
degree and complications, namely ultrasound of the gastrointes-
tinal tract. The article presents clinical cases of UC and CD, in
patients who underwent ultrasound of the intestine and shows its
high diagnostic value.

Keywords: ulcerative colitis; Crohn’s disease; ultrasound diag-
nostics
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AIAQrHoOCTUKA TA XipYypriYHa KopekKLuis
HeCNPOMOXXHOCTI Qi3iIOAOrYHOIT KAPAIT
NP rPUXXKAX CTPABOXIAHOIO OTBOPY
Aladbparmu

Pestome. Meta gocnigxxeHHs: nigBuLyeHHs pe3ybTaTiB XipypriyHoro sikyBaHHs XBOPUX 3 rpuxamu CTpaBo-
XxigHoro oteBopy giagpparmn (FCOL) Ta racTpoe3ogareasnbHow pegrokcHor xBopoboro (FEPX) wnisxom 3a-
CTOCYBaHHS pO3pO6IIEHOro Criocoby Xipypri4Hoi KOpeKLii HeCrPOMOXHOCTI i3ionoriyHoi kapaii, HarpasneHoro
Ha 36epeXeHHs Ta BigHOBIIEHHS1 aHaTOMOTOrorpagi4Hux B3aeMOBIgHOCUH opraHiB e3ogharokapgiasibHoi 30HU.
Martepianu ta metoan. Y Bigaini xipyprii oprariB TpaBneHHs JepxaBHoi ycTaHoBU «IHCTUTYT racTpoeHTepo-
norii HAMH Ykpainn» 3a nepiog 2017-2021 pp. nposegeHo gochigxkeHHs 78 xsopux Ha FCO/L, y Tomy vucrii:
akcianbHi F[COA (I Tvn) — 60 (77,0 %) nayieHTiB; napaesogareasnsHi (Il Turn) — 9 (11,5 %) nayieHTis; 3miLuaHi
(M tvn) — 9 (11,5 %) (kog 3a MKX-10 — K 44). [Jna BCTaHOBIEHHA Ta MNiATBEPAXEHHS JiarHo3y navieHTam
rPOBOANIN PEHTIEHOMOrNYHe Ta eH[OCKOMIYHe AOCTIOXEHHS CTPaBOXoAy, LUSyHKa, ABaHaaUAaATUNAaNoi KULLIKU,
maHomerTpito. Pesynbtatu. [lpy aHaniai ckapr 06CTEXEeHUX XBOPUX MOXHA 3a3Ha4YnNTU, L0 HarbirbLL YacTuMm
3 KniHiYHuX nposBiB y xBopux 3 F[COL ta TEPX 6ynu nedis — y 73 (93,7 %), Bigpuxka — y 68 (87,2 %) Ta 6inb
B eniracTpii — y 64 nauieHTiB (82,0 %). Epo3ii HUXHbOI TpeTuH cTpasBoxosy BusisneHo y 13 (16,7 %) xBopux,
npu ybomy, 3rigHo 3 Jloc-AHLXenecbKor Knacugikadieto, y 6 (7,7 %) xsopux 6yB e3ogharit cTyneHs A, y 7
(8,9 %) xBopux — cTyneHs B. 3a pe3ynbratamv MaHoMeTpii HarbinbLL BUCOKUI TUCK CrioCcTepirascs y nayieHTis
3 akcianbHummn CO/ ta ctaHoBuB (13,54 + 3,32) MM pT.CT., @ HavibinbLL HU3bKU — Yy nauyieHTis 3 FEPX —
(9,81 + 3,18) mm pr.cT. [licra KoMneKCcHoro oo6ctexeHHs1 y 3 (3,8 %) xBopux ricnsi nigTBEPLAXEHHS giarHo3y
rCOA B noeaHaHHi 3i cTpaBoxogom bappetrta 6yr0 npoBefeHo ABOXETarHe JliKyBaHHS: NepLUMM eTarloM BUKO-
HaHOo aproHormnnasmoBy abisalito 3MIHEHOI CIn30B0i 060/I0HKW CTPaBOXOAY, APYrUM eTarnoM — aHTUPEeDITIOKCHI
oniepatuBHi BTpy4aHHs. Ycim 78 (100 %) navieHTam 6yr0 BUKOHAHO aHTUPEeGIIHOKCHI orepaTuBHI BTPYYaHHS.
JlanapockonivHi pyHponmkadii nposegeHo: yHaonnikayia 3a Nissen — y 53 (67,9 %) nauieHTis, pyHR[OMNI-
kayisi 3a Toupet — y 7 (8,9 %) nauieHTiB Ta pyH[omnikayis 3a Dor — y 5 (6,6 %) nauieHTiB, kpypopagisa 6yna
BukoHaHa y 100,0 %. 11 (14,1 %) nauieHTiB npoornepoBaHo 3a HOBOK METOAMUKOID, L0 3abe3areyvye HagiviHe
BIAHOBIEHHS ¢hi3ionorid4Hoi kapaii Ta 36epexeHHs aHaTOMIYHUX B3aEMOBIQHOCUH Aiaghparmu i 30HU CTpaBoxia-
HO-LLISTYHKOBOIrO repexofy 1a Bkiodae Kpypopadito i pyHponikawito. BUcHoBku. Po3pobrieHui criocib Xipyp-
ri4HOro niKyBaHHs HECIPOMOXHOCTI ¢hizionoridHoi kapaii npyu MCOM, HanpasrieHwii Ha KOpekUito hizionori4Hoi
KapAgii, € MeHLL TpaBMaTU4HUM, HK Bigomi, 3abeanedye HagiviHe BigHOBJIEHHS aHaTOMIYHUX B3aEMOBIAHOCUH
AINSHKN CTPaBOXigHO-LUITYHKOBOIO Nepexosy.

Knro4oBi cnoBa: HecripoMoxHicTb GhizionoriyHoi kapaii; rpyxa cTpaBoxigHOro oTBopy Aiaghparmu; nanapo-
cKoriYHa ¢pyHaonnikayis; kpypopagisi
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Bctyn

®Di3ionoriyHOI0 Kap/li€lo Ha3WBaIOTh aHATOMIYHi yTBO-
PeHHS MUISHKUA CTPaBOXiTHO-IIUIYHKOBOIO II€PEXOmdy, SKi
3a0€e3MeuyoTh oro 3aMuKalbHO-KIIaraHHy (yHkito. I1a-
TOJIOTIYHUI CTaH HECIPOMOXHOCTI (Di3ionoriyHol Kapmii
CYMPOBOIKYETHCS peIIIOKCOM IIIJTYHKOBOTO BMICTY y CTpa-
BOXig — ractpoe3oareanbHa peditokcHa xBopoba (FEPX),
Mirpali€ro YaCTUHU IIUTYHKA B TPYAHY ITIOPOXKHUHY — TPYXKi
crpaBoxigHoro otsopy miadparmu (I'COJ). 'COJ Bini-
rparoTh MPOBIAHY POJIb Y PO3BUTKY HECIIPOMOXKHOCTI HIDK-
Hboro crpaBoxigHoro chinkrepa (HCC) i maronoriyHoro
IITYHKOBO-CTpaBoxigHoro peduokcy. [1pu isecnpsmMona-
Homy obctexxeHHi [CO/l BusiBisiiorh B 1—9 %, a B NiTHBO-
My Bii — y 50 % crnocrepexens [1, 2]. TCOJ] ctaHOBUTH
98 % ycix rpux niadparmu, a y 50 % BUIAAKiB HE BUKITMKAE
HISIKMX KJIIHIYHUX MPOSIBIB i He AiarHOCTy€eThes [ 5, 6].

OcHoBHOW0 TipuunHol0 BuHUKHeHHS1 [COJl € mopy-
ImIeHHsT (YHKIIOHYBaHHS MpOTHpedIIOKCHOro 0Oap’epa.
Y BUHUKHEHHI pedJIoKCy 3i IIJTYHKAa B CTpaBOXiA Bifi-
rpa€ BEeJIMKY POJIb 11ijla Hu3Ka (GaKTOpPiB: HECIIPOMOXKHICTh
HCC, tTmmuacosi enizonu po3ciaadnenas HCC; nemocrart-
HICTb CTPaBOXiTHOTO KJIipeHCY, MaTOJOriuHi 3MiHU 3 OOKY
LIUTYHKA, $Ki MiICUJIIOI0TH BUPAXKEHICTh (i3iooridyHOro
pedmiokcy. binblie HiX y 85 % Bumnankis emizonn 3HUXKEH-
HSI BHYTPILIHBOCTPABOXiMHOI KMCIOTHOCTI MEHIIIEe 3a 4 He
CYMPOBOIXKYIOTHCS SKUMU-HEOY b BinuyTTsiMu [3—5].

MenukameHTO3Ha Teparlis 3a0e3nevye XopoIunii ehexT
vy 90—95 % BuManKiB, aje Mic/sa MpUitoMy TIperapariB perm-
JIUB 3aXBOPIOBaHHs criocTepiraetbes y 80—100 % Bumankis,
TOMY 110 HE YCYBa€ OCHOBHI NMPUYMHU 3aXBOPIOBAHHS —
I'CO/, i HenoctaTHicTh (izionoriuHoi Kapaii [9]. Lle, y cBoro
4yepry, IpU3BOIUTH A0 XPOHIYHOIO Iepediry 3axBOpIOBaH-
Hs: y 2—7 % XBOpUX MPU3BOAUTH 1O BUPA3KU CTPABOXOLY,
y 4—20 % — 1o MenTUYHOI CTPUKTYpU cTpaBoxomy, v 7 %
XBOpHUX — JI0 PO3BUTKY cTpaBoxoay bapperra [5, 6].

OcHoBHe 3aBHaHHsI xipypriuyHoro jikyBanHsi [CO —
KOpPEeKIlisl aHaTOMIYHMX i (i3i0J0riuHMX MOpYIIeHb: YCy-
HeHHs Ipvki, Kopekuist aHtupedatrokcHoi dyHkiii HCC,
3a0€3IeYeHHsT BUILHOIO aHTerpagHoro macaxy ixi [7].
EdexTuBHICTb JIiKyBaHHS CTAaHOBUTH 62—97 %, SIKiCTb XKUT-
Ts1 BipOTiIHO MOJIMIIYETHCS MiCIIs1 aHTUPEDIIOKCHOTO Xipyp-
TIYHOTO JIIKYBaHHS 3a pe3yJibTaTaMu JOCTiKeHb [2, 3, 8, 9].

3anpoIrtoHOBAaHO 0arato CrIoco0iB BUKOHAHHS IIMX
oInepaTUBHUX BTPYyYaHb i JIAIAPOCKOIIIYHUM, i BiIKpUTUM
moctynoMm [10, 11]. Ta He3Baxkaloun Ha OaraTOpiYHMIA 10-
CBin anmapockoniyHux Brpy4yaHb B Xipyprii [CO/I, 6arato
MUTaHb 3AJIMIIAIOTECS aKTyaTbHUMU i BUMAaraloTh Ipak-
TUYHOTO BUpileHHs [12].

Meta mocIiIKeHHs: IiIBUILEHHS pPe3yJIbTaTiB Xipyp-
riunoro JiikyBaHHs xBopux i3 [CO/] ta TEPX minsixom 3a-
CTOCYBaHHSI PO3pO0JIEHOTO CIOCO0Y XipypriyHO1 KOpeKILil
HECIIPOMOXKHOCTI (pi3iosIoriuHol Kapii, HalpaBIeHOro Ha
30epekeHHsI Ta BiIHOBJICHHSI aHATOMO-TOIOrpachidHUX
B3a€EMOBITHOCHUH OpTraHiB e30(arokapaiaibHOI 30HMU.

Marepiaau Ta meToamn

V Binmini xipyprii opraniB TpaBieHHs JlepkaBHOI ycTa-
HoBU «IHcTUTYT TacTpoeHTeposorii HAMH VYkpainu» 3a
nepion 2017—2021 pp. mpoBeneHo AOCTIMKEHHsT 78 XBO-
pux Ha 'CO/l, y Tomy umcai: akcianpui ['CO/JI (I tumr) —

60 (77,0 %) nauienTiB; mapaezodareanbhi (I Tmm) — 9
(11,5 %) mauientis; 3mimani (111 ) — 9 (11,5 %) (kox
3a MKX-10 — K 44). Cepen oocrexkeHux xBopux 3 ['CO/I,
40J10BiKiB 0y10 21 (26,9 %), xinok — 57 (73,1 %). Bik xBo-
pux KonuBaBcs Bim 25 mo 68 pokiB. CepeaHiil Bik XBOpux
cranoBuB (53,57 = 1,14) poky.

J11s1 BUSIBJIGHHST 3MiH 3araJIbHOKJIiHIYHUX TTOKAa3HUKIB
KPOBi y BCiX XBOpPMX 3aCTOCOBYBajJM yHi(piKOBaHYy METO-
JIMUKY BU3HAUYEHHSI 3araJiIbHOTO aHaJli3y KpOBi, MEYiHKOBO-
HUPKOBUX MTPO0, KOoaryjaorpaMu, NOKa3HUKIB BYTJIEBOAHO-
ro OOMiHY.

[ BCTaHOBJIEHHS Ta MIiATBEPIKEHHS [iarHO3y Ta-
LIiEHTaM TPOBOAWIM PEHTTEHOJOTIYHE JOCHiIKEHHS
CTpaBOXOMy, IIJyHKa, ABaHamusTumanoi kumku (JAITK).
PeHTreHosioriyuHe JOCHIKEHHST TMOJSATaio B OIJISAOBIN
PEHTreHOCKOMil i peHTreHorpadii cTpaBoxomy, IUIyH-
ka, IIIK i3 3acrocyBaHHsiM Oapito cynbdaty (kom ATC
VOSBF02), na armapati OPERA T90 CEX. Penrtrenocko-
ITist TIPOBOAMJIACS JIO TMTOBHOTO CITOPOXHEHHSI CTPAaBOXOIY
Ta/ab0 LUIyHKA 3 peHTTeHOIpaMaMU IIijl 4ac JOCIiIKEHHS.
3acTOCOBYBaIMCS CIIEIiaJIbHI METOOUKM i MPUMOMU ST
BUSIBJICHHS] HEIOCTATHOCTI CTPaBOXiIHO-IIUIYHKOBOTO Te-
pexony, 'CO/I. Ilomimo3uiiiiHa peHTTeHOCKOITisI IIPOBO-
IAJacsl y BEPTUKAIBHOMY, TOPU30HTATbHOMY TTOJOXEHHI
XBOPOTo, y moyiokeHHi TpeHaeneHOypra, y MOMEHT Mil-
oMy amapary, rpu ¢opcoBaHOMY AuxaHHi. Baxinse 3Ha-
yeHHs Mae kiaacudikauis TCOJI 3a TUIIaMU Ta CTYIICHSIMU.
Tak, Bupinsgrors Tpu tunu ['COJl (kmacugikarrist, 3acHO-
BaHa Ha aHATOMIYHMX 0COOJMBOCTAX): I TUM — KOB3HA
(akcianpHa), Il Tum — mapaesodgareanpua, 111 Tum — 3mi-
mani (I Ta II). 3anexxHo Big 00CcsATY TPOHUKHEHHS OpraHiB
i3 YepeBHOI B I'PyAHY MOPOXHUHY BUIISIOTH TPU CTYMEH1
I'CO: I cTyninb — B rpyIHy MOPOXHUHY Mpojadye ad-
MOMiHaJIbBHUM BilIia CTpaBOXOMy, Kapdisl 3HaXOAUThCSI Ha
piBHi miadpparMu, a IUTyHOK TUIBKY ITiAHIMAETHCSI 1 TIpU-
sisirae Briputysl ao aiadparmu; II ctynminb — y miastHI
CTPaBOXiTHOI'O OTBOPY HiadparMu 3HAXOAUTHCS BXKe Yac-
TrHa 1utyHka; [ crynminb — y rpyaHy MOpoXXHUHY MOXe
BUXOOAUTU THO, TiIO IJIYHKA, a iHOAI i ioro aHTpaabHUiA
Bimmin; 1V crynminps — totanbHa 'CO/l (1uTtyHKOBa, KUIII-
KOBa, CAJIbHUKOBA).

Takox yciM XBOpUM IPOBOIMIM €HAOCKOIIIYHE JOCTi-
IKEHHST cTpaBoxofy, nutyHka ta JITTK, 1o BukKoHyBanu y
BiIIiJIeHHI MiHiiHBa3MBHUX €HIOCKOIIIYHUX BTPyYaHb Ta
IHCTPYMEHTAJIbHOI JiaTHOCTUKHU iHCTUTYTY 3a JTOIIOMOTIOIO0
anapata EVIS EXERATITOLYMPUS 190 (3pexxumom NBI,
BUCOKOIO po3aiibHOw 3aaTHicTio — HD) ta SonoScape
UR-500 3 pesxxkumom VIST, 110 103B0JIsI€ Bi3yaJbHO OLIiHM -
TH CcTaH cau30Boi 06ojoHKU (CO) cTpaBoxomy, IIUTyHKA,
MATIK, 3 mpoBeneHHSIM 3a00py 0ioNTaTiB 3 TiCTOJOTIYHUM
nocimkeHHsIM. [1ix yac eHI0CKOIIYHOTO OIJIsIny PeTeIbHO
BUBYAJIM JliaMETP CTPABOXO/LY, OTO BMICT, TOBEPXHIO CJIU-
30BO1 000JIOHKM Ha MpPeAMET 3arajeHHs Ta epo3iii, OLliHI0-
BaJIM OUISHKY Kapaioe3zodareanbHoro nepexony, HCC ta
CTYIiHb 3IMKHEHHS KapfianbHoi ckiaaku. [licas ormsimy
CTpPaBOXOMly BUBYAJIM (POpPMY IIJTYHKA, OLIHIOBAIM MOTO
po3Mipu Ta BMicT. Car30By 000JOHKY LITYHKA OTJISIIAIN
y BCiX BilIijIax Ha MpeaMeT 3aajJleHHsI, HasIBHICTb reMopa-
riit, epoaiii abo Bupa3ok. st oLiHKM CTymeHs e3odarity
y xBopux 3 'COJl BukopuctoByBainu Jloc-AHIKeNeChbKy
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kinacudikauiioo, y SKiii BUAUISIIOTH 4 CTyIeHi e3odarity:
cTyniHb A — onHe (abo Oinbllie) ypaskeHHS CIM30BOi 000-
JIOHKM MEHIIIe HiXK 5 MM, 0OMeXeHe CKJIaIKOIO CIM30BOI
000JIOHKM; CTYIiHb B — omHe (abo Oinbliie) ypakeHHs
CJIM30BO1 000JIOHKM Oilbllie HiXK 5 MM, oOMeKeHe CKJiaa-
KOI0 CIM30BOi 000710HKH; cTyniHb C — ofHe (abo OibIlie)
YpaXeHHS CJIM30BOI OOOJIOHKH, 110 MOIIUPIOETHCS Ha 2 i
OiJIbIIIE CKJIAJKM CIIM30BOI O0OJIOHKM, ajie 3aiiMa€ MEHIIIE
75,0 % OKpYKHOCTi CTpaBOXOAy; CTyMmiHb D — omHe (abo
Oibliie) ypaxkeHHsI CIM30BOi 000JIOHKM, ITOLIMPIOETHCS HA
75 % i Ginbliie OKPYKHOCTI CTPAaBOXOLY.

Takox y xBopux Ha 'CO/I nocimxyBaiu TUCK Ha piBHi
HCC, nng uporo BUKOpHCTOBYBajacs 0aloHHA MaHOME-
Tpis (puc. 1).

JocnimkeHHsT BUKOHYBAJIWCSI OPUTIHAIBHUM IIPU-
CTPOEM JIJII BUBYEHHSI MOTOPUKH IITYHKOBO-KUIITKOBOTO
Tpakty MHX-01 (3axuienuii a.c. Ne 923521 «ITpuctpiit
IIJIST TOCJTIKEHHSI MOTOPUKU Oi0JI0TIYHOTO 00’€KTa», BU-
TOTOBJIEHUI KOMIIaHi€10 «YKpaiHChbKi MEIUYHI CUCTEMM» ).
Po3kpuTTs1, mosoxkeHHs Ta TPOXOMKEHHS OaJloHa OLiHIO-
BaJIOCh Bi3yaJIbHO 3 BUKOPUCTAHHSIM BiZlcOCHIOCKOIIYHO-
ro o0JIaiHAHHS.

Ly

Pe3yAbTaTH TO OOrOBOPEHHS

IIpy anamizi ckapr oOCTEeXEHUX XBOPUX MOXHaA 3a-
3HAUUTHU, 110 HANOIIBII YacTUMM 3 KIiHIYHMX IMPOSIBiB
y xBopux 3 'COJl ta TEPX Gysu reuiss — y 73 (93,7 %),
Binprxkka — y 68 (87,2 %) Ta 6ib B emiracTpii — y 64 ma-
uieHTiB (82,0 %). Y 73,1 % Bunaakis KJ1iHi4HO criocTepira-
JIOCh TOEAHAHHS 00J1i B emiracTpii, mmeyvii Ta BilpyXKKH, 1110
OyJ10 XapaKTepHO (3a TaHUMU €HIOCKOIIIYHOTO Ta peHTTIe-
HoJioriyHoro aociimkeHHs ) st kozHoi [COJL ta TEPX 3
ezodaritom. Y 17 (21,9 %) obcTeskeHUX XBOPUX HANOLIBII
YaCcTHUM 3 KJIIHIYHUX MPOSIBiB OyJIO TTOETHAHHS 00 3a Tpy-
JMIMHOIO TIPU KOBTaHHI 3 Aucdarielo ta perypriTaiiiero, 1o
Oys10 xapakTepHo 1y rmapae3odareansHoi 'CO/I (3a maHu-
MM €HIOCKOIMIYHOTO Ta PEHTI€HOJIOTTYHOTO TOCIiIKEHHS).

I3 iHCTpyMEHTaIbHMX METOMIB MOCIHIIKEHHS BaxKJIu-
BUM OyJIO PEHTI€HOJIOTIUHE, 1110 JO3BOJISIE OTPUMATH BCi
JeTajli 3MiHM aHATOMIYHUX B3a€EMOBITHOCHUH MiX CTpaBO-
XOIOM, IIJTYHKOM i niadpparmoto. [1pu peHTreHoIoriyHOMY
nociimkeHHi mpsiMmumu cumnromamu ['COJI Gynu: mpo-
JIATIC CJIM30BOI IIUTYHKA B TMCTAJIbHY YaCTUHY CTPABOXOLY,
BUIIPSAMJIEHHs KyTa ['ica, aHTUTIEpUCTATBTUYHI PyXH CTpa-
BOXOMY, TIEpeMillleHHSI YaCTUHU IUTYHKA B IPYAHY TTOPOXK-

B #

PucyHok 2 — 'CO/: a) tun I, ctyniub I; 6) Tun I, ctynius Il; B) Tin I, ctynine 11
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PucyHok 3 — I'CO/: a) kapgianbHa cknapgka lll ctyneHs (ornsg 3 60Ky LWyHKA);
6) HasiBHiCTb [ApPYroro BXoA4y B LUJTYHOK; B) NMpOoJiarc CIM30BOi LWITYHKa B CTpaBoXif

HUHY. 3aJIe3KHO Bijl 00CsITy TPOHUKHEHHS OPraHiB 3 UepeB-
Hoi B rpyaHy nnopoxunHy 'CO/I I ctymens Bin3HadeHay 42
(53,8 %) xBopux, II cryrienss — y 27 (34,6 %) xsopux, 111
crynieHss —y 9 (11,5 %) xBopux (puc. 2).

ETIC nposeneno y 78 xBopux 3 'CO/I. ¥ Bcix xBopux
He BUSIBJIEHO 3MiHM (popMU i niameTpa ctpaBoxony. O3HaKu
3arajeHHs] CJIM30BOI 00OJIOHKU (epuUTeMy) BUSIBICHO B 9
(11,5 %) Bunankax. 36inbiieHHs Bincrani mixk EGJ ta xia-
TycoM OibIie HiX 1 cM BusHavdanochy 56 (71,8 %) xBopux.
[Tposanc cin30BOi LIUTYHKA y CTPaBOXia BU3HaA4aBcs y 26
(34,7 %) Bunangkax, HasiBHICTh IPYTrOro BXOAY B IITYHOK —
y 8 (10,2 %). Haii6inbi mommpeHi 3MiHU, BUSBICHI TTpU
ETJ1C, HaBeneHi Ha puc. 3.

Tabnuysi 1 — Xapakrtep onepaTuBHUX BTPYy4YaHb

y XBOpux
KinbkicTb onepauin
Bupa onepayji (n=78)
Aéc. %
Kpypopadis 78 100,0
®dyHpogiadparmonekcis 59 75,6
®yHponnikadisa 3a Nissen 53 67,9
®dyHponnikauia 3a Toupet 7 8,9
®yHponnikauia 3a Dor 5 6,6
Hoea meToguka 13 16,6

Epo3ii HMKHBOT TPETUHUM CTPABOXOAY BUSIBJIIEHO y 13
(16,7 %) xBOpUX, MPHU LILOMY, 3TiIHO 3 JTJoc-AHIXENEChKOIO
kinacudikauiero, y 6 (7,7 %) xBopux 0yB e3o0darir cryme-
Ha A,y 7 (8,9 %) xBopux — ctyrneHs B (puc. 4).

TakuM 4uMHOM, €HIOCKOIIYHE AOCIMKEHHS Y XBOPUX
3 'COJ/l BusiBWIO Taki HAWOIIbII TIOMIMPEHi 3MiHU: epo-
3i1 HUXKHBOI TpeTUHU cTpaBoxoay y 13 (16,5 %) mauieHTis;
30inpireHa Bigctanb Mixk EGJ Ta xiatycom moHan 1 cm — y
56 (71,8 %) nauienTiB; KapaianbHa ckianka [II-1V ctynens
(76,9 %); 3ananeHHs1 Ta epo3ii B TJTi Ta KapaialbHOMY Bimaisi
uryHka (34,2 %); mposaric cau30BOil LIJIYHKA B CTPaBOXiL,
(34,7 %). 11i 3MiHM MOXYTh OyTH OCHOBHMMM €HIOCKOITIYU-
HUMU MapKepaMmu 151 BecraHoBieHHs giarHosy [CO/.

3a pesyibraTamMy 0aJOHHOI MaHOMETpii BCTaHOBJIE-
HO, 1o y nauieHtiB i3 'CO/l cepeaHi moKa3HUKU 3pOC-
TaHHS TUCKY B 0ajloHi i yac npoxomkeHHst 3oHu HCC
cranoBuau (11,39 + 2,44) MM pT.cT. Y maui€eHTiB 3 KOB-
3auMu (akcianpHumu) 'COJl THCK Ipu HPOXOMXKEHHI
301 HCC ctanoBuB (13,54 £ 3,32) MM pT.CT. Y nauieH-
TiB 3 mapae3odareanbHuumu ['COJl Tuck y 6anoHi Imig yac
npoxomkeHHss HCC cranosuB (8,06 + 3,64) MM pPT.CT.
V nauienTiB 3i 3mimanumu 'COJl maitxe He Oyjo0 Ccy-
MPOTHUBY MPOXOKEHHIO 6aJoHa B 30Hi BXiTHOTO OTBOPY
nutyHka. ¥ mauieHtiB 3 TEPX 3HaueHHSI TUCKY B 30Hi
HCC cranosuio (9,81 * 3,18) mMm pT1.cT. BcTraHoBeHo,
mo cepen naiieHTiB 3i 3mimanumu 'COJl 6yB Bincyr-
HiM TUCK Ha 0ajoH mia yac nmpoxomxeHHs 3oHu HCC.
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OTxe, 3a pe3yJbraTaMU OOCIIIKEHHs, HalOiIbII BH-
COKUI THUCK CIIOCTEpiraBcsl y MaIli€HTIB 3 aKCialbHUMU
I'CO/ ta cranoBuB (13,54 &+ 3,32) MM PT.CT., a HAUOIiIbIIT
Husbkuit — y namientiB 3 'COJl Ta 'EPX, craHoBuB
(9,81 £ 3,18) MM pr.CT.

ITicna komriekcHoro odcrexeHHs 3 (3,8 %) xBopum
micns migTBepmkeHHs1 giarHosy I'COJl y moeaHaHHi 3i
crpaBoxonoM bapperra Oyji0 IpoBeneHO OBOXETAIlHE JIi-
KyBaHHSI: TEpPIIMM eTarloM BMKOHAHO aproHOIUIa3MOBY
abssauiio 3miHeHoi CO cTpaBoOXOmdy, APYTUM €TarioM BUKO-
HaHi aHTUPeIIIOKCHI orepaTuBHI BTpy4yaHHs. OniepaTus-
Hi BTpy4YaHHSsI, 10 OyJIM BUKOHAHi OOCTEXXEHUM TMalli€eH-
TaM, HaBeJleHi B Ta0uI. 1.

JleTanpHuX BUNaAKiB He Oyno. Y 2 xBopux (2,5 %) Bu-
HMK ITHeBMOTOpakc, y 2 (2,5 %) — KpoBoTeya 3 Karcyiu
cenesinku. CepenHsi TpuBalicTh onepatii (135 £ 24) xs,
cepeaHiii yac (ikcauii TpaHcrianTata (24 + 12) xs.

3 METOIO IOJIITIIICHHS pe3y/IbTaTiB JIIKyBaHHS Y XBOPUX
3 'CO/] ra TEPX 3anpornoHoBaHO HOBUI CITOCIO Xipypriu-
HOI KOpeKIIil HECITPOMOXHOCTI (izionoriuHoi kapmii. Tax,
y 11 (14,1 %) naitieHTiB 3aCTOCOBAaHO HOBY METOMKY, 1110
3a0e3rneuye HajailiHe BimHOBJIEeHHs (i3iojoriuHoi Kapmii i
30epeXXeHHsT aHATOMIYHUX B3a€EMOBITHOCUH HiacdparMu
i 30HM CTPaBOXiTHO-UUIYHKOBOTO TEPEXOAy Ta BKIIIOYAE
Kpypopadito i dyHmorutikanito. Kpypopadito BUKOHYIOTh
[M-nonioHMMU 1mBaMM, SIKi HaKJIaJarTh Ha TpaBy i JIiBY
CTiHKM CTPaBOXOJy Ha piBHi Kapii 3 (hikcalli€lo 10 HUX Hi-
KOK fiahparmMu rodpyrourMu IIBaMH, SIKi HaKJ1a1aloTh Ha
MelialbHy HiXKY AiadparmMu, 3MEHILYIOTb CTPaBOXiTHUI
OTBip miadpparMu OO0 30BHIITHBOTO diaMeTpa CTPaBOXOMY i
MEePIEeHANKYIIpHO oci crpaBoxoay [l-momibHumu 1mBa-
MU BUKOHYIOTh KapIioracTpoILIiKallilo MepeaHbol CTIHKU
IIIJTYHKA 3 HACTYITHOIO racTpoiadyparMorexcieto.

EdexTuBHICTh MPOBEAEHOTrO JIIKyBaHHS Y XBOPHUX OLli-
HIOBaJIacsl 32 TAKUMU KPUTEPISIMU: KJIIIHIYHO — 3HUKHEHHS
nevii, BIIPWKKU, perypritaiii, 6010 B emiracTpii; BiacyT-
HICTb €po3iil y HIKHIN TPEeTHUHI CTPaBOXOMY, BiICYTHiCTh
nponarncy CO nutyHka B crpaBoxin 3a manumu EIJIC;
BiICYTHiCTb mposiabyBaHHSI YaCTKU IIJTYHKA B IPYIHY I10-
POXHUHY, BIICYTHICTb C(IHKTEPHOI HEAOCTATHOCTIi, Bim-
cytHicTh mpojaricy CO 1ITyHKa 3a JaHUMM PEHTTEHO-
JIOTIYHOIO JOCIimKeHHs; HopMaiizamis Tucky B HCC 3a
JTaHUMU MaHOMETPii.

I1in yac BUBYEHHS BimgajaeHUX Pe3yabTaTiB y TepMiHU
TOCIIKeHHS 10 6 MicaiB y 5 (8,9 %) Bumnaakax aiarHoc-
toBaHo peruausu 'CO/I, crpaBoxin bapperra B micisione-
pauiiiHoMy Iiepioni He BusBieHuil. IlicasomepamiliHuit
CTaH XBOpHUX, SIKi OMEpOBaHi 3alpOIIOHOBAHUM HOBUM
cnocoboM, OyB 3aJ0BiIbHUI, 0€3 03HaK TMic/sonepalliii-
HUX aucdariyHux posiamiB. ¥ BCiX BUMaakax OTpUMaHi
no0pi Oe3nocepeHi Ta BiiganaeHi pe3yabsTaTi y TEPMiHU Bifl
6 MmicsuiB 10 1 poky.

BUCHOBKM

Po3pobaeHmnii criocid XipypriaHoro JiiKyBaHHS HECIIPO-
MOXHOCTI (pizionoriunoi Kapaii npu [COJl, HanpaBieHUit
Ha KOpeKIlilo (i3ioa0riyHoi Kapmii, € MEeHIII TpaBMaTU4-
HUM, HiX Bimomi, 3a0e3rieuye HajiliHe BiIHOBJICHHS aHa-
TOMIYHMX B3a€EMOBITHOCUH NUISIHKM CTPaBOXiIHO-IIUIYH-
KOBOTO TIEPEXOIY.

Konduikr inTepeciB. ABTOpM 3asgBJISIIOTH MPO BiICyT-
HiCTh KOH(IIKTY iHTE€peCiB IpU MiArOTOBIII JaHOI CTATTi.

Indopmanis npo dinancyBanns. PoboTa BUKOHYETHCS
BIIMOBITHO 10 TUTaHY HAyKOBUX AOCIIKEHb BiUILTYy Xipyp-
rii opraHiB TpaBieHHs depkaBHOI ycTaHOBU «IHCTUTYT ra-
crpoeHTepoorii HAMH VYkpainw». Yci namieHT miamm-
canu iH(opMoOBaHy 3rofly Ha y4acTh Y LIbOMY JOCJIiKEHHi.

Buecok aBTopiB y poOory Ham crarrero. I[llesuen-
Ko b.®. — KOHIIeMis Ta TM3aiiH JOCTiIKeHHSI, pefaryBaH-
Hs1 Tekcty; [Ipoaom H.B., bab6iii O.M. — Bin6ip nauieHTiB,
00po0OKa KIIIHIYHUX Ta CTATUCTUYHUX JaHWX, HAITMCAHHS
cratTi; 3enenok O.B. — 30ip Ta 00poOKa MaTepiaiy, cTa-
THUCTUYHA 00poOka; Tapabapos C.O., larincekuii 0.0. —
BUKOHAHHS €HIOCKOTIIYHUX JOCTiIKEHb 3 MAHOMETPI€EIO.
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Diagnosis and surgical correction of insufficiency
of physiological cardia in hiatal hernia

Abstract. Background. The purpose of the study was to improve
the diagnosis and improving the results of surgical treatment of pa-
tients with hiatal hernia (HH) and GERD by applying the develo-
ped method of surgical correction of insufficiency of physiological
cardia aimed at preserving and restoring the anatomical and topo-
graphic relationships of the esophagocardial organs. Materials and
methods. In the Department of Digestive Surgery of the State In-
stitution “Institute of Gastroenterology of the National Academy
of Medical Sciences of Ukraine” for the period 2017—2021 con-
ducted a study in 78 patients with HH, including: axial HH (type I)
was 60 (77.0 %) patients; paraesophageal (type II) — 9 (11.5 %)
patients; mixed (type I1I) — 9 (11.5 %) (code for ICD-10 — K 44).
To establish and confirm the diagnosis, patients underwent radio-
logical and endoscopic examination of the esophagus, stomach,
duodenum, manometry. Results. In the analysis of complaints of
examined patients it can be noted that the most common clinical
manifestations in patients with HH and GERD were heartburn
in 73 (93.7 %), belching in 68 (87.2 %) and epigastric pain in 64
(82.0 %). The erosions of the lower third of the esophagus was
found in 13 (16.7 %) patients, while according to the Los Ange-
les classification in 6 (7.7 %) patients had esophagitis grade A, 7
(8.9 %) patients — grade B. According to the results of the mano-

metry study, the highest pressure was observed in patients with axial
HH and was (13.54 + 3.32) mm Hg, and the lowest — in patients
with GERD and was (9.81 = 3.18) mm Hg. After a comprehensive
examination, 3 (3.8 %) patients after confirmation of the diagnosis
of HH in combination with Barrett’s esophagus underwent two-
stage treatment: the first stage performed argonoplasmic ablation of
altered esophageal mucosa, the second stage — antireflux surgery.
All of 78 (100 %) patients underwent antireflux surgery. Laparo-
scopic fundoplications were performed: the Nissen fundoplication
was performed in 53 (67.9 %) patients, Toupet fundoplication in 7
(8.9 %) patients and Dor fundoplication in 5 (6.6 %) patients, cru-
roraphy was performed in 100.0 %. The 11 (14.1 %) patients under-
went surgery according to a new method that provides reliable res-
toration of physiological cardia and preservation of the anatomical
relationship of the diaphragm and esophageal-gastric junction and
includes cruroraphy and fundoplication. Conclusions. The method
of surgical treatment of insufficiency of physiological cardiain HH,
proposed by us, aimed at the correction of physiological cardia is
less traumatic than known, provides a reliable restoration of the
anatomical relationship of the esophagogastric region.

Keywords: insufficiency of physiological cardia; hiatal hernia;
laparoscopic fundoplication; cruroraphy
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3 MUHYAOTO 3€MCbKOT MeAULMHN Y TAUOUHLL:
ceno XoBTe HaO KaTepHOCAQBLUUHI

Peswome. VY crarTi vigetbcsi npo cTaHOBMIEHHS 3eMCbKOI MeanLmMHN y BepxXHbOAHIMPOBCLKOMY MOBITi KaTtepuHo-
cnaBcbKoi ry6epHii Ha npuknagi cena Xostoro. [NogaHo icTOpUKO-Kpae3HaBHi BigoMOCTi rpo uyevi kpavi. Ocsitrne-
HO PO3BUTOK MEANYHOI CrTyXOu Ha no4Yatky XX ctonitta. JoCnigKeHo XUTTEBUI | POGECIVIHMI LUIISIX JTiKapiB-ro-
ABwxHuKiB Muxavina fynkesnya, aBpuna KoccoBcbkoro, Bonogummpa TatapyHoBa Ta IHLMX.

Krno4yoBi cnoBa: BepxHb0AHINPOBCLKUY MOBIT, ceno XKoBTe, 3eMcbKa MeauumvHa, Jlikapi-nogByxxHUKN, XKoB-

TSIHCbKA JlikapHs, butBa Ha XXoBTux Bogax, KatepnHocnasLymHa-[HinponeTposLymHa

Ha JIxinpomneTpoBIIyHiI po3TalioBaHO TpU cejla 3 Ha-
38010 2KoBre: B AmnocroiniBcbkoMy, CodiiBcbkoMy Ta
II’atuxarckomy paitoHax. Hac 3auikaBuio ceno Ha Oepe-
3i OMHOWMEHHOI piuku, To0TO B [1’sITMXaTChKOMY paiioHi.
Came y 1bOMY Kpai Big0OyJiacsi iepeMokHa OUTBa 3a110pO3b-
KMX KO3aKiB i rmpoBonoM bormana XmMeabHMIIBKOTO 3 Bili-
cbkamu Peui [Tocriosnnroi Ha ot 3i CrecanoM [ToTolbkum
(1648 pix). Le cTajo moyaTkoM 60pOTHOM YKpaiHCHKOTO Ha-
POy 3a CBOIO HE3aJIEXHICTh i caMocTiitHicTb (1648—1654).

3 icTopii Kpato

Ceno XKoBte 3HaAXOAUTbCS B MiBHIYHO-3aXiqHill YacTh-
Hi JIHITpoIeTpoBChKOI 00J1acTi. Y pe3ynbraTi HellloJaBHIX
aMiHICTPaTMBHO-TEPUTOPiaIbHUX pPedOpM BOHO MiIIo-
psakoBaHo 1’ aTuxaTchkiil MicbKiii rpomMani Kam’sHebKoro
paiiony. Ha xapri XVII cronirrsa ¢paHity3bKoro iHxeHepa
i kaptorpada I'iitioma ne borutana piuka KoBTa Ha3BaHa
31aToBojio10, 60 MaJia pyayBaTe 3a0apBIeHHS Yepes3 TIIUHSI-
He a1Ho. Kosuce piuka Oysia MOBHOBOAHOIO, IO Hili I1aBaiv
KO3allbKi Yaliku, 3apa3 3aMyJIiIacs, ii pycjo cTajo Habara-
TOo MeHIIMM. Ha Hilf 3po0uiu KinbKa 3arart, if yTBOPUJIUCS
craBku. IcHye jiereHaa, 10 HA JAHI L€l piuyKU ONMUHUIUCS
HarpaOoBaHi ckapOM MoJabChKUX MarHatiB [ToTonbKYUX.

Vrpomnosx 29 kBiTHST — 15 TpaBHs 1648 poKy TpuBajia
00J10Ta TTOILCHKOTO Tabopy. TepuTopis oro 3HaxXommiIacs
Ha MiBHiYHi# okosuli cyyacHoro wmicrta [T’siTuxatku, Ha

npaBoMy oepesi piuku 2Kostoi (KomicapiBcbkoi). PanToBo
TTOJISIKiB aTaKyBaJIM COIO3HUKY KO3aKiB — KPUMChKOTaTap-
CbKi 3aroHu, siki ouomtoB Tyraii-beil. IloabcbKe BilicbKO
Biactynano CakcaraHCbKUM IIISIXOM 4epe3 2KOBTOOJeK-
canapiBky no Knuspkux baiipakis. bornan XMeJlbHULBKUIA,
TTOTTIOBHMBIIIM CBOi 3aTOHU PEECTPOBISIMU, OTOUYMB TOJIb-
ChbKe BIilICBhKO i BILIEHT po30uB itoro [1].

V nepiuiit mosoBuHi XVII cToiTTs BiAcTaBHI cTapim-
HM BilicbKa 3aII0PO3bKOT0 3 POIMHAMM i HAMHUTAMM 3aCHY-
BaJIM TYT 3UMiBHUKU. Y 1680 pori 2KoBTe cTamo ogHMM i3
roJIOBHMX XyTopiB 3amoposbkoro Komia. /lo Hamroro yacy
30eperyvcs nepekasu npo biny (Ko3albky, MOJOJIELIbKY)
Kpunuio. ¥ 1768 poui 2KoBTe 3HAUUTLCS AEP>KABHOIO
BilficbKOBOIO cioOomoro. [licnma miksigamii [eTmaHmmHu
i 3emJti yBiiM 10 ckiaany HoBocioboackkoro ko3auo-
ro TIOJIKY. 3a MepenrucoM HaceleHHs 1782 poKy, KiIbKiCTh
MelIKaHIiB cTaHoBWIa 283 ocobu (159 — vosoBivoi cTari,
124 — xiHouoi). 3rogoM 2KoBTe cTao BOJIOCHUM LIEHTPOM
BepxHbogHinpoBchkoro moBiTy KaTepuHOC/IaBChKOI Ty-
OepHii.

V rpymni 1821 poky map Onekcanmp | migmmicaB ykas
Mpo TMepexisl y po3psi BiliCbKOBUX TOCEJIEHb YOTUPBOX CiJl
BepxHboaHIIPOBCHKOTO MOBITY, 30Kpema 2Koproro. OcraH-
He nofimin Ha coTHi (Bia 1 1o 9). KoxeH BilicbkoBuii cTaB
OTHOYACHO U 3eMJIEBIACHUKOM. YCi CiIbCbKOTOCIIOAaPChKi
poOOTH BHMKOHYBAJIUCh 3TiMHO 3 BilICBKOBUMM PO3IIOPSI-
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mkeHHaMuU. Y 1865 poui 3a BeninasaM maps Onexcanapa 11
BilICbKOBI MOceIeHHd JNiKBiqyBaiu. 2KuTeniB nepeBean Ha
CTaHOBHUILIE AepXKaBHUX cesisiH. BoHU He Masnu rpasa 3aiu-
maTu 6e3 103BOJTY BJacTeil 3eMJI10, sIKa HaJlexasa Jepxkasbi.

YV TakoMy BEJIMKOMY CeJli I0YaTKOBY IIKOJY BiIKpPUIU
nume HanpukiHii 70 pokiB XIX cronitrrs. Y Hilt HaBYa-
nocs 60 xmomuukiB i 1 giBunHKa. LlepkBa icHyBama 3 1778
poky. Y 1914 poui nistyio oqHOKJIaCHE LEPKOBHO-TIPUXO/I-
CbKe yYWIUIIIE.

9K 6yAYBAAU AIKAPHIO

IToctaHoBoIO BepXHBOAHIMPOBCHLKOTO 3€MCBKOIO 3i-
OpanHs Bin 23 xoBTHsSI 1899 poky 3aTBepIKeHO MpPoro-
311110 MOBITOBOI YIpaBu Mpo OyaiBHULTBO B celi 2KoBTe
MPUMMAaJTEHOTO TIOKOIO i KBApTUPH IS JTiKapsl 3 aCUTHY-
BaHHsM 6000 kap6osaHuiB (o 3000 kap6osaHLiB y 1900
i 1901 pokax), a 3rogom, y 1902 i 1903 pokax, e 7427
KapboBaHIiB (ychoro 13 427 kap6osaniiB). Lle Oymo 3po-
OJIEHO 3 METOIO HE OOTSKYBAaTH OI0KET OMHOYACHUM BUTi-
JICHHSIM YCi€l CyMH, a IIOCTYIIOBO — ITI0 Mipi CIIOPYIKeHHSI
oynisens [2].

JlikapHsa muianysanacg Ha 9—10 nixkok. CrioyaTKy BU-
pIIMIM MeIUYHMI 3aKJjiaj 30yaIyBaTH TUTBKY IJISI KUTEJTiB
2KOBTSHCBKOI BOJIOCTi, a MeIIKaHIiB CycimHboi [aHHiB-
CbKOI — MPUKPIITUTHU [0 JIKApPHIHOTO MYHKTY B celi Tep-
HU, IKUI Y MAaliOyTHbOMY TIJIaHYBaJIU BiIKPUTHU. AJie 11e He
3niticHunocs. Tomy HOBo30ymoBaHa JiikapHs B cenmi 2KoB-
TOMY MaJia 3a0e3IeyyBaTi MEeIMYHOIO TIOTIOMOTOI KUTE-

HIRIF

KonunLiHe XipyprivyHe BigRiNeHHs.
HuHI xutnoBi npumiLLjeHHs1

JiB 2KoBTsiHCBKOI 1 [aHHIBCHKOI BOJIOCTEH i3 HACEJIEHHSAM
noHazn 23 000 my.

Kpim OyaiBii 1 MeAUYHOro 3aKJaay i KBapTUpU UL
JIKapsi, BUSBUJIMCS HEOOXiTHMMU I TOCIIOMAPCHKi ITPUMi-
1eHHs. ToMy cCopynwIn LErsiHy OyaiBIIIo, Y SIKiii po3Mic-
TWIN KyXHIO, TIPaJbHIO 3 KiMHATOIO IS TIpai, BiImiIeHHs
IJIsT OUTM3HU, a TAKOXK KBapTUPHU TSI 0OCTYTOBYIOYOTO TIep-
COHAJy: OIHY — JUISI XOJIOCTSIKiB, Apyry — JUIS CiMEMHMX.
Y nipasibHi 1 KyXHi BCTAHOBWJIM PAKOBUHMU, a TPYOU MpOKJIa-
JIM 10 crielialbHO BUPUTOTO KOJIONs3s IMOouHo0 10 cax-
HiB (1 caxenp — 2,1336 merpa). Topuiiie mprcToCcyBamy It
CYIIiHHS OUTM3HM, TYIM BeJla IIMPOKa 30BHIIITHS ApaduHa.

Ha nmonBip’i BUKomaau Kojonasidb 3 pydHUM HacOCOM.
L[o6 3amoGirt 3amep3aHHIO BOIU, 3BEPXY BCTAaHOBWJIU
Oy/IKy 3 TOHTOBUM JaxoM. A 1iie 00J1allTyBajIv ABi IepeB’ siHi
JIITHI BOMpaJbHI IJII XBOPUX i CIy>KOOBIIIiB oKpeMo. s
Jlikapst 30y/ayBaiM TOCMOJAPCHKUIA capail Ha LETISTHOMY
¢dyHIaMEeHTi, KpUTUI Yepernulielo, 3 TPboMa BildiIeHHSIMU
Ta JIbOTHUKOM, a TIOPY4 — JIbOX.

JlixapHs 3a0e3nevyBaiacsi BOAOIO 3a JOITOMOTOIO 3aJ1i3-
Horo 6aka eMHicTio 1o 140 Bigep. Lo Bomy BUKOPHUCTOBY-
BaJIM JIJI BAHHU, OTIepalliiiHO1, alTeKH, IepeB’sI3yBaJIbHOI,
kio3eTiB. CKpi3b MpOKIaay TPyOU ISl BUAATIEHHS HEYM-
CTOT i OpyIHOI BOAM Yy CHeLiaIbHO 00JIamHaHi pe3epByapHu,
3 IKUX OJIVH 3alleMeHTyBaiu. [ToaBip’s jJikapHi oOHecu 3
TPbOX OOKIB BUCOKMM JIepeB’sTHUM ITapKaHOM Ha AyOOBHX
CTOBIIAX, a 3 (pacagHOTrO OOKY BCTAHOBUJIM I'paTH, BOPOTA i
XBIPTKY, SIKY IIOKPWIN OJIiiiHOIO (hapOoIo.

yMMHy.ﬂOMy TepanequJm KOpYC-s5
3apa3 am6ynatopis. cimeiHoi MegULINHN

i'BigpineHHs KpnBopi3LKoIiLUBYAKOI AOMOMOGN

CTapOBMHHMM TIbOX,
ynanm-u — KOJINLLIHE [10/10rOBe BifA[iNeHHs .
HuHi xunTnosi npumilyeHHs

Cerno Xosrte. Byaisni KonuwHbOi 3eMcbKoi slikapHi. Cy4acHi poTo
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Takum ynHOM, Ha AYMKY 3eMI1IiB, 2KOBTSIHCHKA JIiKapHSI
Oysia 30y/0BaHa, OCHallleHa i oOiagHaHa Kpallle 3a pelTy
HasiBHUX Ha Toii yac. 7 BepecHs1 1903 poky MenuuHuii 3a-
KJ1aJ1 BIAKPWIN 1 OCBSATUJIM Y TIPUCYTHOCTI TOJIOBM i UJICHIB
MOBITOBOI YIIpaBH, ASSIKMX IITACHUX i 3aIIPOLIEHUX CYCITHIX
3eMJIEBJIACHUKIB.

Ha cniopymxennst jiikapHi Butparuiu 21 000 kapooBaH-
1iB, TOOTO OinbllIe, HiX ru1aHyBajocs. Lle Oyio mos’s3aHe 3
pi3HUMU YMHHUKaMU. Tak, 30ymyBaay LETISTHUN OyITuHOK
JUTSE CITy>KO JTiKapHi 3aMicTb Ma3aHoro. Moro nmokpuim epe-
MUIEH0, a He TOHTOM. BogonocrauaHHs JikapHi o0iiocs
HEZELIEBO, OCOOJIMBO CIIOPYAA KOIOAsA3S, SIKU MiIKOIyBa-
nm aBidi. [epimii pa3 Boga 3’siBuiacs Ha IMOUHI 16 cax-
HiB 3 Bogoiimoro 1o 10 apumH (1 apuuH — 0,7112 MeTpa),
i OyB BcTaHOBJIeHMIT Hacoc. Yepes aBa Micslili BUSBUIOCH,
1110 BOIM HEOCTAaTHBO. JloBeocst HaliMaTi pOOITHUKIB i BO-
3UTU BOMAY IixKKaMM JJTsI BUKOHAHHS LETJISTHUX PoOiT (ria-
T 110 40 Komiiiok 3a oikKy). BuHuKIa HeoOXimHiCTh BU-
TATTU HACOC, IMiAKONATH IJIMOLIE 1151 30iIbLIEHHST BOTOMMU
1o 11 apmmH. ToOTO mpOMIIUIM TTHIIaHi Mapy ¥ AIAIIINA 10
MJIMHUCTOTO, OUIbII TBepAOTo IpyHTY. KpiM TOTO, MigBUIIM-
JIMCS LiHU Ha OyiBeIbHI MaTepiaau, iX JOCTaBKY, IIJIaTHS 3a
po6OTY MyJIsIpaM i TecasipaM. Yci 11i pakTh 0OrpyHTOBYBAIN
MOAOPOXYAHHS OYIiBHULITBA MEIUYHOTO KOMILIEKCY.

Ilicnsa cnopymkeHHs JiKapHi 3a/IMIIAIacs YacTUHA Ma-
TepialiB: MOJOBMHA BaroHa 06aXMyTChKOTO ajedacTpy, SKuit
Binnpasuau 1151 notped I[lomneabHsIHCHKOI TiKapHi, 5 Baro-
HiB BartHa Ha cymy 160 kap6oBaH1iB To110. [1106 ocTaTouHo
3aKiHYUTH 3 OYIiBHULITBOM, MPOJYHAIU MPOIMO3ULIL: CIO-
PYIUTH JIiIKapHSIHUN capaii Ha TP BiImiIeHHS (3 LHETITHUM
JIbOXOM i JTbOJHUKOM), BiZIOKPEMUTU HU3BKUM IMapKaHOM
nonBip’s jikapsi. Ha aymMKy moBiTOBOI 3eMCBKOI ymIpaBH,
Oys10 6 mo6pe 30ymyBaTH JIiTHIl Ta iHDEeKIiTHIIT Oapaky Ha
MOJIOBUMHHUX 3acajiax 3 TyOepHChbKMM 3eMCTBOM. 1151 1IbOro
BUKOPHUCTATHU JesIKi MIiCLIeBi i1 paHilie mpuadaHi OyaiBeabHi
Marepiaiu, HarpuKIiIag HaCTWII 3 2KOBTSIHCBKOTO MOCTY.

Ille onuH npumiTHu# ¢akT. Miclie, BinBeneHe mist 0y-
niBHULTBa 2KOBTSHCBKOI JlikapHi, mrometo 2400 kBaapat-
HUX caxHiB, Bif 1 ceprmHst 1901 poky cTajio HajexaTu Ha
IpaBax BJIIACHOCTiI MOBITOBOMY 3eMCTBY. 2KOBTSHCBHKA JIi-
KapHsI BUSIBUJIACS TTEPILIOI0 36MChKOO BJIACHICTIO B TIOBITI.

1li ¢daxktu ompuntonmHeHi BepxHbOTHIIPOBCHKOIO IT0-
BiTOBOIO 3eMCBHKOIO YIIpaBolo y 3BiTi «[Ipo moOymoBy Ta
BiIKpUTTSI 3eMCbKOI JIiKapHi B ceni 2KoBtomy». Ilinnuca-
HO JIOKYMEHT TOJIOBOIO YIpaBu IBaHOM A0a3010, YyieHaMU
ynpaBu Muxaitiom CaBeHkoM, IBaHOM €pIIeBCHKUM i
cexperapem IBanom CremenkoM. Bonu 3BityBanu Bepx-
HbonHinmpoBcbkomy XIII ueproBomy 3eMcbKOMYy 3i0paHHIO
1903 poky [3].

XTO X OYy/IM 3eMCBKi Iisidi, SIKi CIIPUSITTU CTAHOBJIEHHIO
Ta PO3BUTKY MEIUYHOI CTyX0M Ha BepXHbOIHINMPOBUIWHI,
30KkpeMa B celti 2KoBromy? VY 11boMy BUSIBWIIACS OCOOMCTa
3aciyra BimoMoro 3emus IBaHa KoctsHTMHOBHMYa Aba3n
(1846—1916). Y 1891—1907 pokax BiH cTosiB Ha 4oJjii Bepx-
HBOJIHIMTPOBCHKOI TTOBITOBOI 36MCHKOI yIipaBu, a 1o 1912
POKy ouojioBaB KaTepuHOCIaBChbKY IYOEPHCBHKY 3€MCBhKY
ympaBy. fAk maHoBaHa mioguHa, IBan KocTsHTmHOBUY
oOupaBcs norevyuTeseM (OMikyHOM), TOYECHUM OJIIOCTH-
TeJIeM 3eMChbKMX 3aKiaiB y cenax 2KoBromy i [lomenbHac-
TOMY Ta iHIIUX.

IBaH A6a3sa, rpomagceKui gisid,
none4ynTesib 3eMCbKUX 3aKnagis
y cenax Xostomy i lonenbHacTomy

Ipomancekmii misau Muxaitio Munxaittopuy CaBeH-
Ko (1847—?) — nBopsiHMH BepXHBOAHINIPOBCHKOIO MOBI-
Ty, 3¢MCBKUI TJIaCHUI TOro K MoBiTy (1887—1914), unen
nositoBoi ynpasu (1898—1901), 3ronom ii rosnosa (1908—
1917). A e racHuii KarepnHociaBchKoro rybepHCbKOro
3eMChKOTO 3i0paHHs Bin BepXHBOIHINPOBCHKOTO MOBITY
(1910—1917) i nouecHuii MupoBuii cyns [4].

JBopssHuH BepxubomHirmpoBchkoro mnosity IBan Kap-
nopu4 €puieBcbkuii (1845—?) obupaBcsi TOYECHUM MU-
poBum cymueto (1888—1912), rmacHum BepXHboOAHINpOB-
cbkoro rositoBoro 3emctBa (1888—1911), wieHoMm ynipaBu
(1901—1911) i 3actynHukoM ii rojiosu (3 1901).

IBan ®@enopoBuy CrenreHKO — OBOpssHUH KaTtepuHo-
CJIaBCHKOTO TOBITY, 4ieH BepXHbOMHITTPOBCHKUX MOBITOBUX
3eMCBKUX 3aKJIaliB, ceKpeTap MmoBiToBoro 3emctna (1899).
A 1e obupaBcsl MiCBKMM TOJIOBOIO BepXHbOIHIMPOBCHKA
(1904—1911) i 3eMCHKMM TJIACHUM Y THX XK€ pOKaXx.

Po3BUTOK 3eMCBKOT MEIUIIMHU 3aJiexkaB 3HAYHOIO Mi-
poIo Ii Bil moreuyuTesiB (OMiKyHiB), SKMX Majla KOXHa JIi-
kapHs. Lle Oynm maHoBaHi JTI0OK, 3M€OUTBIIOTO IBOPSHA
abo 3aMOXHi 3eMJIeBJIacCHUKM. Tak, Ha Ii mocanu y pi3Hi
poku obupanucs: BepxabogHinpoBchKoi JikapHi — Cep-
rit. Kocrantunosuuy Kopo6e, [MonenbHssHebkoi — Cepriii
IBanoBuu Kyspmuiibkuii, CakcaraHcbkoi — BceBoson
EpactoBuu bponcbkuii, CodiiBcbkoi — IBaH Mukosnaiio-
BUY XapiH, KyueBoniBcbkoi — Pogion €Bnokumonuy Jli-
HeBcbKuii. [IprMipom, ocTaHHIN Ha CBOI KOILITH 30yIyBaB
y 1896—1898 pokax mpuitMaabHMiT MOKii y ceni KyreBo-
JiBKa (HUHI BXonuThb 10 OHydpiiBcbkoro paitoHy KipoBo-
rpazchbKoi 00J1acTi).

OkpemMo po3noBiMO Tpo ToreuyuTessi 2KOBTSHCHKOI
nmikapHi Anaronis bponucmaBoBuua Iporro-CremikoB-
cbkoro (1868—?). BiH akTMBHO 3aiiMaBCsl TPOMAaIChKOIO
pob6otoro. CtaB riacHUM BepXHbOIHIMIPOBCHKOIO IMOBi-
ToBoro 3emctBa (1893—1917), moyecHUM MUPOBUM CYI-
neto (1895—1917), 3eMcbKUM HavyaabHUKOM S5-1 AiTbHUII,
rmacHuM KaTeprHOCIaBChKOTO TYOEpHCHKOTO 3€MCHKOTO
3i0paHHs Bin BepxHboaHinpoBchbKoro nosity (1908—1914)
i wienom KarepuHociaBcbkoi Micbkoi yripasu (1916) [4].
AHaroniit bponiciaBoBuy MaB pi3HOOGiIUHI iHTepecu. Bin
M1caB My3UYHi TBOpU, OYB y MPUSA3HUX CTOCYHKAX i JIUCTY-
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BaBcs 3 ictopukoM JAmutpom SABopHuiibkum. CuH AHaTo-
nist Iporro-CrenikoBecbkoro, BeeBonon, ctaB ocooncTum
aa’I0TaHTOM BiZOMOTro 0i10TBapIiiicChKOro BOEHAYaIbHUKA
SAxosa Crnaiona.

Yu 6yAyTb KBAPTUPU AAS DeAbALLepiB?

BepXHbOAHIMPOBCHKE 3eMCTBO PEryJsSIpHO 3aiiManocs
opraHizaili€io Ta mepeBipKo podOTU METUIHUX 3aKJIaliB.
Tax, y 1906 po1ii Ha OcHOBI TOTIOBI i Jlikapst Muxaiina lymn-
KeB1Ya MOBITOBE 3i0paHHs MPUIHSIIO PillIeHHS PO JiKBi-
naiifo (enbaIepchbKoro MyHKTy B celli boxenapiBka. Lle
0yJ1I0 OOTPYHTOBAHO HE3HAYHOIO KiJIbKiCTIO XBOPUX, SIKUX
npuiiMaB denpaiiep, a TakKoX OJTU3BbKICTIO 1OTO Hace-
JIGHOTO TYHKTY JI0 MicTa. 3a HeoOXiIHOCTI XBOpi yacrilie
3BepTaaucCs 10 aMOyaatopii y BepxubonHinpoBceky. Tomy
3 1 ciung 1907 poky no mraty ZKOBTSIHCBKOI JIiKapHi J10-
aJIM 11Ie OAHY 3BUIbHEHY (DeJIbIIIepChKYy CTaBKy (BiaTak
CTajIo TpU), BPaXOBYIOUM HATIPYXKEHICTh pOOOTU MEITUIHO-
ro nepcoHainy [5].

Ha 3acimanHi BepxHbomHIImpoBCHKOro 3i0paHHS Yy
k0oBTHi 1913 poky oGroBoproBajiach IOIOBiAb MOBITOBOT
YIIpaBU 110JI0 KJIOMOTAHHS MONEYUTEIbKY AHAPiIBCHKOTO
noyioroBoro nputyiaky C.A. Iporro-CienikoBchbKoi mpo
BinkputTs B cei AnapiiBka Opno-BacuiniBcbKoi BoJIOCTI
MPUAMAEHOTO TTOKOI0 Ha YOTHUPH JiXKa [6]. OueBumHO,
kionoraHHs Hajexano Codii AnnpiiBHi Iporro-Cre-
MmiKoBChbKilt (y miBouTBi BimokpucoBa) — apyxkuHi bpo-
HucnaBa OrtroBuya, Marepi AHaronisi. Tam ixHSI poavHa
BoJoziIa 3emisiMu. 11 HeBicTka Bapsapa TletpiBHa Iport-
To-CrienikoBchKa (IpykrMHa cruHA AHATOJIis]) Majia 3eMJIi
y KoBTsiHCbKi BostocTi. Lle muraHHs, ckopill 3a Bce, OyJio
BUPpIIIIEHO MO3UTUBHO, 00 B MOCTAaHOBI Bix 12 aucromana
1915 poky B AH/IpiiBIli 3HAYUTHCS 1IICTh JiKOK.

J10 3eMCBKOIi yrpaBy HEOAHOPA30BO 3BEpTATUCS (helb-
NP 1 aKyIIepKU 3 TTPOXaHHSIM TTOMIMIIUTH IXHi XUTJIO-
Bi yMoBU. BoHU BUHaliMaii KBApTUPU Y MiCLIEBUX CEJISIH,
JKUTIIA SIKMX He 3aBXIM BiIIIOBiIaaIn HaJeXKHUM CaHITaApHO-

O6knaguHka lNMocraHoB
BepxHboAHinpoBcbKOro 4eproBoro
rnoBiTOBOro 3i6paHHsi.

3-8 xoBTHs 1912 poky

TiriEHiYHUM HOPMaM: BiICYTHICTb BEHTWJISLIii, BOIKiCTb,
TMWIIOKA BiJl IMHSHUX MiIJI0T TOLIO. A 111e BaKJIMBUM CTaJIO
MOAOPOXKYAHHS TJ1aTH 32 KBAPTUPU, 3pOC/H 1IiHU Ha MPo-
IYKTH Xap4yyBaHHS Ta pedi IMepIoi He0OXiTHOCT.

Sk Gaunmo, B ymMoBax peBOJIIOLIMHUX Tomiit 1905—
1907 pokiB Ha ceni MOJOAIIMI MEIUYHUI TepcoHan (3a
TOJIIIHIM BU3HAYEHHSIM, HUHI — CEpellHill) BUPIIIUB Ha-
ragaTv mpo cBoi HarajibHi notpedu. Tak, 12 BepecHst 1907
poky ¢enpamepu Pasron, Pyoan, Kpusenko, CMupHOB
Ta akyuepka TapaHoBa i3 cena 2KoBTOro Hamucamm Kio-
MOTaHHS 10 MOBITOBOI yIpaBu 3 MPOXaHHSIM TOOYIyBaTU
IIJISI HUX KBapTHPH, a IO TOTO MiIBULIIUTU 3apO0OIiTHY TUIaTy.
CrioyaTky 110 MEeTUILiI0 yrpaBa He MiATpuMaia y 3B’ 3Ky
3 «OOpEMEHUTETHbHOCTBIO JPYTMMM pacXoJaMU 3eMCKOM
Kacchl». Alle MEIUYHUI MepCOHAIT MPOJOBXKYBaB HAMOJISI-
raTyd Ha 3aJ0BOJIEHHI ixHix BUMOL JlOBro cmpaBa Kucjia y
yopHuii. Tineku B 1913 poui ynpasa nojania 1ie MUTaHHS
Ha PO3MJISIA MOBITOBOro 3i0paHHs. [IpuiAHSIM MO3UTUBHE
PILIEHHST: BUOUINTY KOIITY Ha OYNiBHUIITBO MPUMIIICHHS
JUTS KBapTUp depamepam pu 2KOBTSIHCBKIM JTikapHi [6].

HesBaxaioun Ha Te, mo BupyBaia Ilepiia cBiToBa
BifiHa, y 1915 poui 6yauHok OyB rotoBuii. Ha fioro crio-
pyIKeHHsT acurHyBayii 16 917 kapOOBaHIIiB, ajie BUKO-
pucrana ynpasa Ha 400 kKapOoBaHIIiB OilbIlle Y 3B’SI3KY 3
MiABUIIIEHHSIM BapTOCTi BOAsSIHOTO onajeHHs. KpiMm Toro,
BUSIBWIOCSI HEOOXiZHMM IIPOBECTH y KBapTHUpax BOMOTIH
i BCTAHOBUTU YOTUPU KJIO3ETH, SKi MiAKITIOYUIN 0 3a-
rajpHOI JIiKapHSIHOI KaHasi3allii, a Ie 3poOuTH TMapKaH
HaBKoJio caaubu. Ha me Burpatmmm gomatkoBo 1ie 2753
KapOoBaHLi. 1o cyMy 3anponoHyBajJi BHECTH y KOIITO-
puc HactyrmHoro 1916 poky. IlinaHyBaocst 3aceTuTH Me-
npalliBHUKIB Y HOBOOY10BY BoceHU 1915 poky [7].

36iAbLUEHiI AoTauii B YMOBOX iHPASLLT

CraH MeJIMYHOI IOTTOMOTH TTOCTiiiHO OYB y LIEHTpPi yBaru
BepxHbOIHINIPOBCHKOI0O 3¢MCTBA i1 HEOAHOPAa30BO OOTOBO-
proBaBcsl Ha TOBITOBUX 3i0paHHsX. Tak, 12 nucromana 2015
POKY PO3IJISIAABCS KOIITOPUC Ha YTPMMAaHHS Ta PO3BUTOK
3eMChKOI MEJIMIIMHM B TIOBITIi Ha 1916 pik. 3aruranyBaiu
Buninuty 280 078 kapOGoBaHLiB 76 KOMiiioK, TOOTO OiJbIIIE,
HIX y monepeaHix pokax. Lle 0yio o0yMoBiIeHO 3araJbHUM
MOAOPOKXYAHHSM Ta MOTiPIIEHHSIM PiBHS KUTTsI HACeJIeH-
Hs 1ia yac [lepimoi cBiToBoI BiiiHu. BuHMKI1a HEOOXiTHICTD
y 30UTbIIEHHI XXaTyBaHHSI MEIUYHUM TIpalliBHUKAM, acuT-
HyBaHHi KOIITiB HA MEAUKAMEHTH, MepeB’sI3yBaIbHUI Ma-
Tepiaj, XipypriuHi iHCTpyMEHTU, XapuyBaHHS, OUIM3HY Ta
OJISIT XBOPUX TOIIO. Y AESIKMX BUMAAKaX JAJisl ONIAJIEHHS BU-
JlaBajvcsl He KOIITH, a OIaJioBaJibHI MaTepiaau (BYTiLIs,
npoBa Touio) [7].

Kpim Toro, Bigbynaocst OyaiBHULTBO i Bigkputtst Co-
(biiBCchKOI JliKapHi, 301bIINUIACS KiTBKICTh JIXKOK Y AESIKUX
MeIWYHMX 3aKjanax, 30kpema y BimbHoxiTypcebKilt i Kyie-
BOJIOBCHKiii BOJIOCTSIX.

Ha 3i6paHHi 06roBoproBajiocsi MUTAaHHS MPO YTPUMaH-
Hs1 ZKOBTSIHCBHKOI JTikapHi. 30KpeMa, po3misiaaIncs CKiaj-
Ho1li 3 11 BoorocTayaHHsIM. 3aKJjiaau OypoBY CBEPIJIOBU -
Hy rmouHoo 201 ¢yt (1 dyr — 0,3048 metpa), mpuuomy
89 ¢yriB npoiiaeHo y rpaxiTi. JIuie Ha raubuHi 199 ¢yTiB
minuia npicHa Bojia, KiJIbKiCTb SIKO1 3a10BOJIbHIJIA TOTPEOU
JiKapHi. JIummnocs TinbKu o0JlagHaTy CBepIIOBUHY [7].
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3a mTaTHUM pO3KJIagoM y BepxHbOZHIIPOBCHKOMY
moBiti Ha 1916 pik HapaxoByBajocs 16 3eMCBHKUX JliKapiB,
3 HMX OIMH MpaifoBaB y 2KOBTSHCHKIl JikapHi. CepenHs
3apo0iTHa rutata craHoBua 2000 kapOoBaHILiB Ha piK, ITifl-
BUILIEHHS AaBaJIM JIMIIIE HiCJs 5 pOKiB poOOTH.

He 3a0ynu it po iHIIMIT MEenUYHUI MepcoHal y celli
XKosromy: 5 denbamepiB (tuiatHst 1mo 480 KpO KOXHO-
My), 1 denpmumepuisi-akymepka (600 kp6), 1 akyiiepka
(360 kp6). KBapTupHi BuTpatn ckiamamu 120 kapboBaH-
uiB. Ha monipHe BicnomeruienHs: Buniinaun 1500 kap6o-
BaHIIiB, Ha BimpskeHHs JikapiB — 600. JIo mrraty 2Kos-
TSHCBKOI JIIKapHi TakoX BXoowau: | Hamismay (IiaTHs
360 kp0), 2 mornsgauku (o 144 kp06), 2 cuyxureni (180
i 144 xp6), 1 nBipHUK (144 kp0O), 1 Kyxap (144 kp0), 1 am-
OynaTtopHuii ciry>k0oBeub (144 xkp0), 1 anTeyHUit XJTOMIMK
(96 xp6), 1 mpass i momivHMK (216 Kp6). Ycboro BUIIMMAIN
1716 kap6oBaHi1iB Ha 1916 pik.

3eMCbKi AiIKApPi-NOABUXHUKN

TosoBa BepXHBOMHIMIPOBCHKOTO 3€MCHKOTO TTOBITOBO-
ro 3i0paHHs i KOJMUILHI MTOBITOBUII MpeaBOAUTENb (Map-
manok) aBopstHcTBa Epact KoctantuHoBuu Bbponmchkuit
(1851—1919) 15 nucronana 1915 poky Big3HayuB camo-
BimmaHicTh po0OOTH 3eMChKUX JikapiB. Cepen HMX Ha3BaB
B.C. TarapunoBa, M.M. JlynkeBuua, B.Il. Anekceena,
B.4. [1asnosa, I'Jl. KoccoBcbkoro [7]. Bonu 0ynu Kojeru,
CIIIKYBa/IMCsI, OOMiHIOBAJIMCS JOCBIIOM, a IIIe, MOXKJIMBO,
MaJli i1 TpusATeNbChbKi cTocyHKU. OCh 1110 HaM BAAJIOCS [li-
3HATUCS PO MpodeciiiHy AisTTbHICTD IIUX JiKapiB-3eMIIiB Yy
JMOCTYIMTHUX HaM «POCCHIICKUX MEIUIIMHCKUX CITUCKaX» 3a
1890—1916 poku i «Criucke meaunmHckux Bpayeit CCCP»
3a 1924 pik.

MaiibyTHiii jikap y ceni 2Kosromy [aBpuiio JdaBrumoBud
KoccoBcbkuit HapoauBest B 1862 poui. MenukoMm cTaB y
1888 p. (ceniamizyBaBcs 3 aKy111epCTBa i XKiHOYMX XBOPOO).
Y 1890—1892 pokax 3HaYMBCS BiIbHONMPAKTUKYIOUUM JIi-
kapeM y Micti Kummnesi. 3 1893 nmo 1898 pik mpaiitoBaB
3eMCBKUM JiikapeM y celli byrose [aiiBOpOHCHKOIO MOBITY
Kypcbkoi rydepHii, 3romoMm — y cenax Ilena it O60stHB Ti€el
K Ty6epHii. Y 1905 nons npusena iioro Ha KarepuHocnas-
muHy. Bin ¢irypyBaB TpuBalMii yac siK 3¢eMCbKUI JliKap y
BepxHbOIHIMPOBCHKOMY TOBIiTi, 30KpeMa B cejax 2KoBTe
i KymeBomiBka (Bimomo mo 1916). 3rimHo 3 TOBITHUKOM,
1924 poky BiH mpaioBaB yxe Ha JloHOaci: 3aBimyBaB ca-
HiTapHO-eIiAeMiYHUM BiJl[iJIOM OXOPOHU 3[I0POB’Sl B MICTi
Mapiynoudi [8, 9]. [Toaanbiia noss #oro HeBigoma.

Ille ommH 3eMcbKUiT MenuK 2JKOBTSHCBHKOI JIiKap-
Hi — Muxaiino MuxaitnoBuu Jynkesud. HapoauBcs B
1871 poui. Jlikapem ctaB y 1898 p. ¥ 1900 poiii 3HaunB-
csl Ha TIpUBaTHil ciyx6i B YopHoMop’i — pogoBomMy Ma-
erky Onekcanapa IBaHoBuua @anbi-MDeiiHa (HUHI celo
HosouopHoMop’st CkaloBCbKOTO paiioHy XepCOHCBHKOI
obnacri). lleit mpeacTaBHUK BimoMoro Ha XepCOHILMHi
pomy OyB CHAJKOBUM ITOYECHWM TPOMAIsSHUHOM, BJac-
HukoMm maudi OnexkcanapiBka JHinmpoBcbkoro nogity Tas-
piiicbKoi ryoepHii. Ha cBOi KoIITy BiH 3acHYBaB IIPUBAaTHY
nikapsio. Moro mneminnuk ®pinpix Eayaprosuy cras 3a-
CHOBHMKOM BifloMoro 3anoBigHuka Ackadisg Hosa. 3 1903
poky Muxaitno [lynkesuu 3’siBuBcst Ha KatepuHocnaBim-
Hi. CrioyaTKy MpauioBaB 3eMCbKUM JiikapeM y CakcaraH-

ChbKill JlikapHi BepXHbOMHIIIPOBCHKOIO TOBITY, @ 3roJI0M
VIPONOBX TMOHAn necsatu pokiB (1907—1916) — y ceni
XKostomy [8].

Tpu necaTUIITTA BingaB po3BUTKY MEAULIMHU Ha Bepx-
HeomHinpoBmuHi Bomogumup CemeHoBuuy TatapuHOB
(1860—1924). Jlikapem ctaB 'y 1889 pori. [Toyas cBoto Ipo-
(eciiiny aisinpHicTb y 1890 polli moHaaITAaTHUM OpAUHA-
TopoM KiiHiku Micta Kazanb. 3 1894 npaiitoBaB 3¢eMChbKUM
JikapeM Ha KarepuHocnaBiiuHi, croyatky B CakcaraH-
chbKiii JikapHi, 3 1905 poky — y BepXHbOAHINIPOBCHKIli.
Bin mocsr yuHiB: TaemMHoro pagHuka (1896), Koje3pKoro
acecopa (1897), nansipHoro pamHuka (1900). Hosarop
BUCTYIaB TPUOIYHUKOM TMpO(MiIaKTUUHOTO Harpsmy B
MEIMIIMHI, a IIe BBaXKaBCsl TapHUM OpPTaHi3aTOpOM i KBa-
nidikoBanuM daxisiem [8, 10]. bepyun no yBaru 3aciayru
Bonogumupa CemeHoBMYA, HA 4YEProBOMY ITOBITOBOMY
3eMCbKOMY 3i0paHHi B )XOBTHi 1912 poky mpomnoHyBajiocst
BCTaHOBJICHHS ioro mopTpera B CakcaraHchbKiii JIiKapHi.
Sk mcanocs B HEKPOJI03i Ha CTOpiHKaX ra3eTu «3Be3mar,
ITiJl Yac MOXOPOHY JIiKapsI-TIOABMKHMKA 6 cidHs 1924 poky
MpeacTaBHUKY T'POMAJChbKUX OpraHizalliif, Kojeru, apysi,
KOJIMIIHI XBOPi, MEIIKAaHIIi CYCiOHIX CiJ cKa3aju OaraTo
MMPOMOBMCTUX CJIiB Ha OT0 yecTb. Moruiia 3HaHOTO MeIu-
Ka 30eperiacsa JOHMHI Ha TepuTopii BepxHbOOHIIPOBCHKOI
JikapHi [11].

V poku Ilepiioi ¢BiTOBOI BiliHM 30iIbIIMIOCSI HABaHTa-
JKeHHSI Ha MeInuHuii nepcoHat. Lle Oysio mos’s3aHo 3 MO-
Oinizawiero 0araTbox JiikapiB Ha (OPOHT i MOSBOIO J1a3apeTiB
IIJII TIOpaHeHMX BOIHIB. 3 BMUCTYITy IOBIiTOBOTO IJIACHOTO
Epacra Bponcbekoro 1915 poky npo jikapst CakcaraHChbKoi
nikapHi Bomomumupa IlerpoBuua Ajnekceena: «Ilo 1ra-
Ty IOJDKHO OBITh AiBa Bpaua, octajicsi onuH. CoBeplleHHO
0e3BO3ME3IHO OH PYKOBOIWJ OKPECTHBIMU Jla3apeTaMu: y
MeHs — Ha 30 kpoBaTsx, y [porTo-CinenmkoBcKoro — Ha
10 kpoBaTsix, B AHApeeBKe — Ha 6 KpoBaTsax, B Cakcara-
Hu — Ha 15. [IpuxoguTcs yauBISTHCS CHJIaM U CIIOCO-
OHOCTH Bpaua AJieKceeBar.

Bonogumup AnekceeB Hapoauscs B 1875 poui. Jlika-
peM craB y 1898. CneuianizyBaBcs 3 xipyprii. ¥ 1900 npa-
IIOBaB y 3€MChKili JlikapHi cena LlapeBmmHo MoKIIMH-
cbkoro paiioHy IlenseHcwbkoi ryoepHii. ¥ 1905 poui Bxe
MpalfoBaB BiUIbHOMPAKTUKYOYUM Jikapem y Codiibii
BepxHboaHINMpoBCchKOTo MoBiTy, 3 1907 — 3eMcbKUM y celti
Cakcaranb. Jlume y 1924 onunuscs B HOBOMOCKOBCHKY
SIK cTapluuii gikap [8].

CBiil BHECOK Y PO3BUTOK MEAWYHOI CIyKOU 3poOuB i
Bacwuib SIkouu I[1aBnos, 1873 poky HapomKkeHHs. Meauk 3
1903 poky. Y 1905 craB nikapem BopoHe3bkoi rydepHChKOi
3eMCbKoI JlikapHi, y 1907 — nikye xBopux y ceii Koctun-
Otneneup bopucorniocskoro mopity TaMGoOBChKOI TyOep-
Hii (HuHi TepHOBCBHKUMIT paitoH Boponesbkoi obmacti). 3
1910 — na KaTepuHocnaBIIWHI, 3eMChbKMi Jrikap ceja ITo-
neabHacToro. Y 1924 poui Bxe He irypye B TOKyMeHTax.

Ha npomnosuniio Epacra bpoacekoro BepxHbomHi-
MPOBCHKE TMOBITOBE 3i0paHHS BUCJIOBUJIO BASYHICTH 3ra-
MaHUM JIiKapsIM 3a IXHIO KOPUCHY MisIIbHICTh Ha MEAWYHIN
HUBI I BUPIIIWIO MPEACTAaBUTU 1X JO «BHCOYAMIIOI Ha-
ropoan», TOOTO 3aTBEPIKEHOI caMMM LiapeM. Y 3B’SI3KY 3
JltroTHeBOIO peBomonieio 1917 poKy, 04eBUIHO, 10 HATOPO-
J>KeHHS CIIpaBa TakK i He JilIia.
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Ho peui, memerataMu Bin BepXHbOIHIIIPOBCHKOIO I10-
BiTy Ha IX ryGepHChbKOMY 3’13/ JlikapiB i MpeAcTaBHUKIB
3eMCBhKHUX 3aKJIaiB 3 JIiKyBaJIbHO-CaHITApHOI YAaCTUHM CTa-
mm Muxaiiino Muxaiinosuy JlynkeBud, jikap 2-i TiabHUI
Mukona PomanoBuy SIkoBULIbKMIA i caHiTapHMIA Jlikap Bo-
snogumup Mutpodanosiu Kyrernos [12]. 3’131 npoxoaus y
Karepunocnagi 3 20 ceprnst 1o 1 BepecHs (BkiouHo) 1903
poky. OOroBOpIOBAIMCS BAXJIMBI MUTAHHSI TONAJIBIIOTO
PO3BHUTKY MEIMYHOI CITY:KOM, 30KpeMa 3eMCBHKOi, Ipodi-
JIAKTUYHOTO HarpsMy, pepopMyBaHHs CTaTUCTUKM i 3BiT-
HOCTI TOIIIO.

MoHaA TUCAYa onepaLin 30 OAHE XUTTS

3 yacom KOBTSIHChbKa MiclieBa JIikapHsI po30yI0BYyBa-
Jack. Y pagsgHCBKUI 4Yac HamigyBajoch 50 JiKOK, mistav
TepareBTUYHE, XipypriyHe, MoJjorose Ta iH(eKIiliHe Bil-
IiJeHHs, aMOyJjaropis, peHTreH-ycTaHOBKa, diziorepa-
MNeBTUYHUI KabiHeT. [lomomaranm B MeIWYHOMY OOCITYy-
TOBYBaHHI TpM MalllMHU IIBUAKOI JOMOMOIM (TaK 3BaHi
Yya3uKH).

Jlikap Metpo MHatoBuy4 Binuvi

OnHuM i3 Kpaiux jgikapiB I1’aTuxaTcbKoro paiioHy 0yB
Iletpo THatoBuy binuii. Bin npuiimos no KoBTsSHCHKOT
JikapHi me mo Jpyroi cBitopoi. Ilim yac ¢ammcrebkoi
OKymallil BpsITyBaB 0araTo IOHaKiB i miBYaT Bilm IMPUMYCO-
Boro BuBe3eHHsI 10 HimeyunHu. Ilicasi BU3BoJIeHHS cena
Bill HALIMCTIB ioro MoOitizyBaau 10 JaB PagsHcbKoi apMii.
35 pokiB MeouK BimmaB Ha 01aro >KOBTSIHIIIB, 3pO0OUB I10-
HaJ TUCSYY Omepaliil i BpsITyBaB XXUTTSI OaraTbox JIIOIEH.
YuMmalo ci1iB BOSYHOCTI YyB 3HAHUM MEIWK Bil CBOIX Ia-
LIiEHTIB, ajie HAaropoJ He MaB, 00 rnepedyBaB B OKyMaLiiHii
30Hi. B ocTaHHi poKM XUTTS IpalloBaB PEHTTEHOJOIOM.
TMomep y 1975 poui. Moro nouka Tex craia Jikapem, Meri-
kae B KponuBHuiubKOMY (TIOnepenHi Ha3Bu: €nucaBer-
rpan, 3iHoB’e€BChK, KipoBorpam).

[Ticnst HbOTO TOIOBYBAB Yy JiikapHi aech y 1950 poxax
Innst @emopoBuy Ipeuyxin. 15 numHs 1968 poky mie 30-
BCiM MosionuMm axiBLeM MpuixaB 3a HaIpaBICHHSIM 10
2KoBTtaHchKoi JikapHi AHaToniit Hukudoposuu Ilepepsa.
HertpuBaio normpalifoBaBIiIv TiHEKOJIOTOM, Y BepeCHi TOTO
3K POKY CTaB TOJIOBHMM JIiKapeM i TTIOHaJ COPOK POKiB O4O-
JIIOBaB KOJIEKTUB. bynmyun 4yiiHOIO Ta OOPO3UUINBOIO JIIO-
NMMHOIO, 3aBXIIM BiIyKyBaBcsl Ha 4yxXy Oimy. Ha xainb, yxe
MillIOB y 3aCBiTH.

bepimo 3 MMHYAOrO He NOoriA, O BOrOHb

Hwuni B 2KoBTOMY Nlie MEIMYHUIA 3aKjan 3a aapecoro:
Byauist OcumeHko, 1: amOynaTopis 3arajJbHOI IPaKTUKKU —
CiMEITHOI MeIMIIMHY i KOMyHaJIbHUI 3aKian « KpuBopizbka
CTaHIIisl IIBUIKOI MEIWYHOI AOMOMOTrM» JIHimpomeTpoB-
CbKOI 00slacHO1 panu. 3a MPU3HAUYEHHSIM BUKOPUCTOBY-
€TbCS TUIbKM OIMH KopItyc. Heski MeauyHi MpUMillleHHS
MIPUCTOCYBaIM Ijisg KBapTup. Jo pedi, Koau crpoOyBaau
po3ibpaTu OIHY CIOPYLY JOPEBOJIOLIHOIO 4acy, TO He
Baanocs. One sKicTh OyniBeabHux MaTepianiB! Ha 36epe-
KEHOMY J0 HAIIIOTO Yacy IMPUMIIIeHHI MiCLIeBOi 36MCBKOiL
JIiKapHi 6akaHO BiIKPUTH MaM’SITHY JTOILIKY.

O06’exTaMM CoLiaIbHOI C(pepr TPAAULIIIHO €: IBi IIIKO-
JIU 3 My3€€M, TUTCcanokK, bynnHok KyaeTypu. Jlie roTebHO-
po3BaxanbHuil eHTp «Kacrmiii», oblagHaHUl Cy4acHOO
iHdpactpykrypoto. B ypounmii Kusixi baitpaku mposo-
JIMTBCST eTHO-pOK-(ecTuBaib «Kozak-Fest».

Sk 3ragka mpo momii MuHyJ0ro 10 410-pivusa Bim DHS
HapomxeHHs1 bormana XMeNbHUIIBKOTO  BCTAHOBJICHO
mam’ITHUK Ha Tpaci JiereHaapHoro YopHoro muisixy, Oiis
KOJIMILIHBOI TieperpaBu yepes piuky 2Kosty. [erbMaH Ykpai-
HU 300pakeHU Ha TOBHUI 3piCT i3 Oy/1aBOIO, MiTHSTOIO HaJT
rojoBolo. Ha mocramenTi Harmc: «Miclie mepeMoXXHO1 OUT-
BM reTbMaHa yKpaiHCbKMX K03akKiB bormana XMeabHUIIBKO-
IO Hal IOJBbCHKO-IIIXETCHKUM BilicbKoM 6 TpaBHs 1648
poky». ¥ micti 2Kosti Boau JIHinmponeTpoBchKoi obacTi 3
1992 poky BHUCOYITH MaM’THUK, MPUCBIYCHUI LIl MOl

Burten
Borpana
KmenbHUUbLKOTD

6 - 8 TrpaBuA
- 1648 poxy -

k

Ceno Xosre. lMam’sTHuKk borgaHy XmenbHULbKOMY
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Cero XoBTtoonekcaHapiBka.
CKynbnTypHa KOMNo3uuisi Ha 4ecTb 6UTBU
Ha XoBTtux Bogax (1648 pik)

BepIIHUKM borman XMeabHULIBKMI 3i CBOIMU COpaTHUKAMU
IBanom boryHom i Makcumom KpuBoHOCOM (CKyJIbITTOp —
HapOJHUIA XyNOXKHUK YKpaiHU AHATOJIIi bitocTolbKuiA).

AKTUBHO 3aliIMa€TbCS KPae3HABYOI POOOTOI0 KOpPiH-
HUIi MenIKaHelb cesa epMmep Mukosa MukosnaitoBruy 3a-
sipHuii. BiH mopuHae B apXiBHi JOKYMeHTH, 30Mpae MiclieBi
papuTEeTH, CBITJIMHU i JOKYMEHTH, MPOBOAUTH iHTEPB'IO 3
cydyacHukamu. [OJOBHOIO MPpi€I0 CBOTO KWUTTSI BBaxae
CTBOPEHHST KHUTH MPO PiHUI Kpaii. BucioBmoeMo Basiu-
HicTb narpiory MukoJi 3asipHoMy 3a 1OITOMOTY TPy 301-
paHHi MaTepiay Ipo JiKapiB Ta HaAaHi CBITIMHU.

Konduikr inTepeciB. ABTOpM 3asIBJISIIOTH MPO BiICyT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOI (hiHAHCOBOI 3alli-
KaBJIEHOCTi MPY MiATOTOBLI JaHOI CTATTi.
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From the past zemstvo medicine in the outback:
Zhovte village in Katerynoslavshchina

Abstract. The article covers the formation of zemstvo medicine
in the Verkhnyodniprovskdistrict of Ekaterinoslav province on the
example of the village Zhovte. Historical and local lore information
about this region has been provided. The development of the medical
service in the early twentieth century has been presented. The life and

professional path of ascetic physicians Mykhailo Dudkevych, Gavrilo
Kossovsky, Volodymyr Tatarynov and others have been studied.
Keywords: Verkhnyodniprovsk district; Zhovte village; zemstvo
medicine; ascetic doctors; Zhovtianska hospital; battle of Zhovti
Vody; Katerynoslav-Dnipropetrovsk region
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