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Abstract

A. O. Ojetunde,
Ladoke Akintola  University of
Technology, Ogbomoso, Nigeria

Introduction

Diabetes is a chronic disorder characterized by

DOI: https://doi.org/10.21272/eumj.2021;9(1):1-17

ANTIDIABETIC EFFECTS OF MEDICINAL PLANTS

Diabetes is a chronic disorder that is characterized by an increase
in blood glucose (hyperglycemia) with alteration of protein,
carbohydrates, and fat metabolism. Consequently, it can lead to renal
failure, atherosclerosis, nerve damage, blindness, and coronary heart
disease. It is also known as the 5" leading cause of death. Although,
there are numerous types of glucose-lowering drugs that exhibit anti-
diabetic effects but results of treatment in patients are still not so
perfect. Therefore, many treatments that include the use of medicinal
plants are suggested and encouraged. Medical plants are believed to
contain chemical substances with potential curative effects and can
often have anti-diabetic effects. This study introduced about 23
effective medicinal plants reported by various experimental
researchers with the curative potential to treat diabetes. Although,
most of the research used animal models, there is a clear indication
that medicinal plants with anti-diabetic potentials are being
investigated by several researchers. However, there is a need for
further research to be conducted with isolated bioactive ingredients
present in these plants in order to have potential ingredients that
could be used as a pharmacological agent in the treatment of diabetes
mellitus with fewer adverse effects. Again, the mechanisms of action
of these medicinal plants in ameliorating diabetes need to be
investigated.

Keywords: diabetes mellitus, antidiabetic plants, medicinal
plants, hyperglycemia, hypoglycemia, insulin, antioxidants.

Corresponding author: aoojetunde@gmail.com

coronary heart disease resulting in increasing
disability [3].

an increase in blood glucose (hyperglycemia) with
alteration of protein, carbohydrates and fat
metabolism [1, 2]. It is caused by either insulin
deficiency or malfunction [2]. Diabetes mellitus
leads to high blood glucose level, which causes
acute complications such as hyperglycemia and
hypoglycemia accompanied with  long-term
complications in many organs of the body, which
may result to increased tendency of renal failure,
atherosclerosis, nerve damage, blindness and

However, it can be classified as either Type |
diabetes, Type Il diabetes or gestational diabetes
mellitus on the basis of clinical representation of
the disorder [4]. According to statistics, in 2012,
diabetes mellitus affects about 200 million people
in the world [5], and it is estimated to rise to over
366 million in the year 2030 [6]. It is also known as
the 5™ leading cause of death [7]. Oxidative stress
(OS) plays a major role in the pathogenesis of
micro-vascular and  macro-vascular  diabetic

© Sumy State University, 2021
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complications. Hyperglycemia, insulin resistance
(IR), and dyslipidemia are present in diabetic
patients due to increased OS [8]. Recently, there are
different treatments available to control diabetes
which includes insulin therapy, diet and
pharmacotherapy. Additionally, there are numerous
types of glucose-lowering drugs that exhibit anti-
diabetic effects via diverse mechanisms of action
[9]. But, inspect of the progress significantly made
in the treatment of diabetes, the results of treatment
in patients is still not so perfect. These treatments
are known to have disadvantages which include
side effects, drug resistance (reduction of
efficiency), and even toxicity [9]. For instance,
glucose-lowering drugs are not able to control
presence of excess lipids in the blood
(hyperlipidemia) [10].

Recently, many treatments that include the use
of medicinal plants are suggested and encouraged
[11, 12, 13]. Medical plants are believed to contain
chemical  substances such as  flavonoids,
carotenoids, terpenoids, glycosides, alkaloids with
potential curative effects and can often have anti-
diabetic effects [14, 15]. The anti-hyperglycemic
effects that occur from treatment with plants are
most times due to the ability of the plants to
improve the action of pancreatic tissue, which is
carried out by either increased insulin secretions or
reduced intestinal absorption of glucose [9]. The
increasing number of people with diabetes has
raised a concern for the medical community and the
public at large. The aim of this study is to introduce
a number of effective medicinal plants with
curative potential to treat diabetes and to present
other mechanisms of plant compounds used to
reduce blood glucose levels. This study will help
the medical community and the world at large to
find and use a suitable pharmacological agent to
treat diabetes with less adverse effects.

Acacia nilotica

Acacia nilotica belong to the family
Mimosaceae. In a study that was carried out to
evaluate the efficiency of Acacia nilotica leaf to
ameliorate diabetic complications, oral
administration of 50 mg/kg and 200 mg/kg of
Acacia nilotica leaf extract to alloxanized mice for
20 days significantly lowered systemic glucose load
and insulin resistance without showing any
significant  effects on insulin  sensitivity.
Additionally, lowered level of HbAlc and
improved glucose utilization supported the anti-
hyperglycemic properties of Acacia nilotica leaf.
Renal (creatinine, blood urea nitrogen (BUN)) and

hepatic (AST, ALT) and injury markers were
lowered and there was normalization of
dyslipidemia. Furthermore, peroxidase and catalase
(CAT) activities in liver, skeletal muscle and
kidney increased. It was reported that the plant
contains phenolic, flavonoid, catechol, tocopherol
and B-sitosterol [16]. In another experiment to
determine the effect of Acacia nilotica leaves
extract in reducing the high level of glucose and
lipid in the blood in alloxanized diabetic rats. Oral
administration of Acacia nilotica aqueous methanol
leaves extract for 1-3 weeks significantly decreased
fasting blood glucose (FBG), low density
lipoprotein  (LDL), phospholipids, triglyceride
(TG), total cholesterol (TC), and very low density
lipoprotein (VLDL). In addition, the level of high
density lipoprotein (HDL) and the level of serum
insulin increased. The duration of these effects was
noted after 2 weeks of treatment [8]. Also,
200 mg/kg of Acacia nilotica fruit extract orally
administered for 5 weeks to alloxan-induced
diabetic rats significantly decreased serum level of
LDL and TG, although, there was no significant
change in the serum glucose concentrations of
diabetic rats [17]. Another study used the Acacia
nilotica pods extract to determine its therapeutic
effect on streptozotocin (STZ) induced diabetic
nephropathy in rat. In this experiment, 150 and
300 mg/kg administration of the extract for 60 days
decreased the blood glucose level, and restored
creatinine, and serum urea. The normal
histopathological architecture of kidney was
restored, glomerular size and damaged area were
ameliorated, and the adverse effect of diabetes on
lipid peroxidation (LPO), superoxide dismutase
(SOD) and glutathione (GSH) activity was
attenuated [18]. Oral administration of Acacia
nilotica leaves extract (300 mg/kg b.w), in
comparison to glyburide (900 microgm/kg b.w) for
3 weeks significantly decreased fasting blood
glucose FBG and increased insulin level in STZ-
induced diabetic rats [19]. Also, administration of
Acacia nilotica leaves extract resulted into
hypoglycemic and anti-platelet aggregation in STZ
induced diabetic rats [20]. In summary, aqueous
methanol extract from Acacia nilotica (AN) fruits,
bark, pods and seeds have been reported to be used
traditionally for the treatment of diabetes [19, 33].

Adonsonia digitata

Adonsonia digitata of the family Malvaceae
have been reported to be traditionally used for the
treatment of diabetes mellitus in Nigeria. The oral
administration of the seed prepared by infusion was

© Sumy State University, 2021

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2021



A. O. Ojetunde

EUMJ, 2021;9(1):1-17

reported to be used. Also the infusion of the
powered fruit of Adonsonia digitata and cow milk
was also reported in the study [21]. Traditionally,
various parts of the Adonsonia digitata tree have
been used to cure many clinical illnesses such as
dysentery and diarrhea. Phytochemical screening
has indicated that the leaf extract of Adonsonia
digitata contains saponins, flavonoids, mucilage,
alkaloids and steroids [22]. In an experimental
research to determine and evaluate the
hypolipidaemic and hyperglycaemic effects of
methanolic extract of Adonsonia digitata leaves,
oral administration of 200 mg/kg and 400 mg/kg of
the extract for 6 weeks to STZ induced diabetic rats
significantly decreased the blood glucose, TG,
cholesterol, glycosylated hemoglobin, LDL, tumor
necrosis factor-alpha (TNF-a), interleukin 6 (IL-6),
and malondialdehyde (MDA) levels by 46.7%,
43%, 48.91%, 46.15%, 60%, 45.45%, 66% and
30.4%, respectively, in comparison to the diabetic
control group. Also, the decline of red blood cell
(RBC) count, packed cell volume (PCV),
hemoglobin level, HDL and erythropoietin
concentration was mitigated. While the level of
antioxidant enzymes, SOD and CAT were
maintained with reduction in GSH and reduction of
elevated white blood corpuscles (WBC) count [22].

Allium cepa

Allium cepa (onions) belonging to the family
Amaryllidaceae have been reported to have anti-
diabetic  effects in different experimental
researches. A study carried out to evaluate the
effects of onion (Allium cepa) dried by heat
treatment on FBG level and plasma lipid profile in
STZ induced diabetic rats showed a significant
lower level of FBG, TG, LDL and TC after 5%
onion powered dried at -70°c in a lyophilizator was
administered to the diabetic rats. In this experiment
HDL level increased [23]. The fasting serum HDL
was increased in an experiment carried out to
determine  the  antioxidant  activity  and
hypoglycemic effects of Allium cepa in STZ
induced diabetic rats. In this experiment,
lipoperoxide concentration and lipid hydroperoxide
were not increased after administration of Allium
cepa [24]. However, in a clinical study with type 1
and type 2 diabetic patients, oral ingestion of crude
Allium cepa (100g) by the diabetic patients caused a
significant decrease in FBG level in type 1 diabetic
patient by about 89 mg/dl in comparison to insulin
(145 mg/dl), while in the type 2 diabetic patients,
significant decrease in FBG level by 40 mg/dl was
observed in relation to glibenclamide (81 mg/dl). In

this same study, after 4 hours, induced
hyperglycemia was significantly reduced by about
120 mg/dl in patients with type 1 diabetes, in
comparison to water (77 mg/dl) and insulin
(153 mg/dl) with same dose of crude Allium cepa,
while in type 2 diabetic patient, a significant
reduction of about 159 mg/dl compared to water
(55 mg/dl) and glibenclamide (114 mg/dl) was
observed [25]. Onions is believed to contain
flavonoids like quercetin and quercetrin. It also
contains sulphur compounds like allyl propyl
disulphide and cysteine [25]. These compounds are
believed to  have antibiotic, anticancer,
hypocholesterolaemic, antithrombotic, antioxidant,
antibacterial, antidiabetic and fibrinolytic effects
[26, 27, 28, 29, 34, 35, 36, 37]. A bioactive
flavonoid (Kaempferol-3-O-p-D-6{P- Coumaroyl}
Glucopyranoside) that was isolated from Allium
cepa was used to determine its antidiabetic effect
on alloxan-induced diabetic male rate. The isolated
compound administered at 25 mg/kg to the diabetic
rats significantly decreased blood glucose in
diabetic rats in a manner comparable to the effects
obtained with 2 mg/kg of glibenclamide [30]. Also,
supplementation of onion powder (7% w/w)
administered to STZ-induced diabetic rat for 5
weeks caused reduced level of blood glucose,
triglyceride, total serum lipid, renal oxidative stress,
and atherogenic index in comparison to the control
groups. In this experiment, high density lipoprotein
cholesterol/total cholesterol ratio increased [31].
Aqueous extract of onion exhibited an
antithrombotic effect in STZ-induced diabetic rats
[32].

Anacardium occidentalis

Anacardium occidentalis (cashew) belongs to
the family Anacardiaceae. The root, bark, stem and
leaves of Anacardium occidentalis have been
experimentally researched for their antidiabetic
effects. For instance, in an experimental study,
2 mg/100g-body weight of crude ethanolic extract
of cashew root orally administered to adult guinea
pigs and albino rats 3 times daily for 7 days
significantly decreased plasma glucose level,
cholesterol, liver glycogen and total lipid in guinea
pig and albino rats after increased postprandial
glucose level, although, plasma protein was not
affected [38]. In essence, it could be concluded that
ethanolic extract of cashew root can be used as a
treatment and for the management of diabetes
mellitus. Furthermore, isolated and characterized
compounds (stigmast-4-en-3-ol and stigmast-4-en-
3-one) gotten from the hexane extract of the bark of
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Anacardium occidentalis were used in an
experiment to determine their hypoglycemic
effects. In this experiment, intravenous
administration of these compounds at 1.3 mg/kg
b.w significantly reduced blood glucose level in
normal, healthy dogs. It was hypothesized that
these compounds presence in cashew bark could be
responsible for its hypoglycemic effects [39]. Also,
100 mg/kg of Anacardium occidentalis
administered to alloxan-induced diabetic rats
showed a significant increase in SOD activity [40].
In another experiment, when graded doses (100-
800 mg/kg p.o.) of aqueous and methanolic stem-
bark extracts of A. occidentale was administered to
STZ induced diabetic rat, there was dose-
dependent, significant decrease in the blood glucose
level of fasted normal and fasted diabetic rats. In
the same study, a single dose of 800 mg/kg p.o., of
Anacardium occidentalis stem-bark aqueous and
methanolic extracts significantly decreased mean
basal blood glucose level of fasted normal and
fasted diabetic rats, although, it was reported that
these extract is less potent in comparison to insulin.
The authors concluded that the presence of
terpenoid and/or coumarin in the extract could have
caused the hypoglycemic effects but the mechanism
is not yet fully understood [41]. In another study,
administration of methanolic leaves extract of
Anacardium  occidentalis to alloxan-induced
diabetic rat caused 79.2% change compared to
Tolbutamide (63.1%) over 4 hours for moderately
diabetic rat. In the experiment, when diabetes
became severe, the extract reduced blood glucose
level by 20.8% compared to Tolbutamide (47.63%)
over 4 hours, although, the values were not
considered to be significant. So, Anacardium
occidentalis is believed to have similar ability in
lowering blood glucose concentration compared to
Tolbutamide (a reference drug) [42]. Injection of
100 mg/kg of Anacardium occidentalis plant extract
to neonatal STZ diabetic rats for 30 days caused a
significant decrease in FBG level. The effects
gotten are similar to the treatment with Pioglitazone
(a standard drug). It was reported that, for future
purpose, specific compound(s) responsible for the
antidiabetic effects of Anacardium occidentalis is
needed to be investigated [49].

Azadirachta indica

Neem (A. indica) belongs to the family
Meliaceae. Traditionally, maceration of
Azadirachta indica leaves and  Vernonia
amygdalina (bitter leaf) has been reported to be
orally used to treat diabetes in Nigeria [21].

Azadirachta indica is known to have hypoglycemic,
hypolipidemic, hepatoprotective and
immunostimulant  properties [43, 44]. Some
chemical compounds such as nimolinone,
nimbocinone, kulactone, isonimocinolide,
nimocinolides, nimbin, azadirachtin, salanin,
flavonoids, meldenindiol, myricetin,
isomargosinolide, margosinolide, desacetyldihydro-
nimbic acid and vilasinin have been isolated from
A. indica leaves [45, 46, 47]. In an experimentally
study, ethanolic extract of Vernonia amygdalina
(VA) and Azadirachta indicia (Al) co-administered
at 200 mg/kg, 50:50 to STZ-induced diabetic rats
for 28 days reduced blood glucose, T3 and T4.
Decreased glutathione peroxidase (GPx) and CAT
activities were ameliorated and SOD activities
increased. It was reported that the antidiabetic
synergistic action of VA/AI could be due to insulin
mimetic action, oxidative stress attenuation and [-
cell regeneration [48]. In another study,
intraperitoneal injection of chloroform plant extract
of Azadirachta indicia to STZ induced diabetic
mice for 21 days regenerated insulin-producing
cells with increase in plasma insulin and c-peptide
levels. In the experiment, intestinal glucosidase
activity reduced, glucose-6-phosphate
dehydrogenase activity and hepatic, skeletal muscle
glycogen content increased, and oral glucose was
well tolerated [50]. A. indicia is reported to have
bioactive compounds such as rutin, quercetin and
nimbidin, which is said to be responsible for its
hypoglycemic effects [51]. The hypoglycemic
effect of combination of Azadirachta indicia and
Gynura procumbens was carried out by Sunarwidhi
et al. In the experiment, the macerated extracts
administered to alloxan-induced diabetic rats for 15
days significantly improved the morphology of f-
cells and the islets of Langerhans. Also, insulin
expression increased and  elevated-glucose
concentration decreased [51]. Furthermore, in a
randomized, double-blind,  placebo-controlled
clinical study, subjects with type 2 diabetes already
placed on standard metformin therapy received
different doses of neem for 12 weeks. In this
experiment, neem at 125, 250, and 500mg doses
significantly decreased postprandial blood sugar
level, FBG, HbALC and IR compared to the
placebo group. Endothelial function improved OS
and systemic inflammation decreased but there was
no effects on lipid profile or platelet aggregation. It
was suggested by the authors that neem may cure
hyperglycemia,  systemic  inflammation  and
endothelial dysfunction in patients with type 2
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diabetes in comparison to the effects of metformin
[52]. In another study, butanol fraction of
Azadirachta indica ethanol stem bark extract
showed DDPH scavenging activity, FRAP activity,
ameliorated oxidative injury in hepatic tissue by
reducing malondialdehyde (MDA) concentration
significantly, improved the activities of SOD and
CAT, improved glucose uptake in psoas muscle
with or without insulin, and inhibited activities of
a-glucosidase and a-amylase. Sistosterol,
campestrol, stigmasterol, squalene and nimbiol are
reported to be present in Azadirachta indica. It was
suggested that butanol and ethyl acetate fractions of
A. indica may possibly have bioactive compounds
with potentials to cure diabetes [53]. Impaired
nerve functions and delayed nerve recovery
occurring due to hyperglycemia-induced OS was
ameliorated in STZ-induced diabetic rats by the
action of A. indica flower extract at a dose of 250,
500 or 750 mg/kg. In this experiment, functional
recovery (motor and sensory functions) improved
significantly, MDA levels significantly decreased,
while SOD activity and axon density significantly
increased. It was suggested by the authors that A.
indica flower extract may have antioxidative effect
[54]. In another study, combination of (1:1)
aqueous extract of dried powder of Azadirachta
indica (leaves) and Abroma augusta (root) orally
administered to alloxan-induced diabetic rats once a
day for 8 weeks significantly decrease blood sugar,
serum lipids, formation of lipid peroxides and LPO
with  increased antioxidants (SOD, CAT,
glutathione transferase and glutathione peroxidase).
Decrease in body weight was also prevented by the
extract [55]. Also, chloroform leaf extract of
Azadirachta indica increased GSH, SOD, CAT and
oxidized glutathione (GSSG), hepatic glycogen
content, insulin plasma and glucose-6-phosphatase
in STZ-induced diabetic rats after chronic oral
administration of the extract for 28 days.
Meanwhile, IR, lipid peroxidation and glucokinase
(GK) decreased. It was reported that A. indica can
be considered to be a potential antidiabetic-safe
agent [56]. Absence of marked hyperglycemia,
absence of diabetic nephropathy, absence of
nodular  glomerulosclerosis and absence of
vacuolation of proximal tubule cells was observed
in an experiment carried out to determine the
ameliorative effects of ethanolic leaf extract of
Azadirachta indica (500 mg/kg b.w) for 50 days on
renal histological alterations in STZ-induced
diabetic rats. It was stated that leaf extract of

Azadirachta indica ameliorates hyperglycemia and
diabetic nephropathy in rats [57].

Balanites aegyptiaca

Balanites aegyptiaca commonly known as
desert date tree belongs to the family Balanitiaceae.
The kernel fruit was reported to contain
polyphenols [58] and saponins [59]. Other bioactive
compounds like flavonoids, alkaloids, tannins and
vitamins have been reported in the fruit as well as
the branches, leaves and roots of Balanites
aegyptiaca [60, 61, 62]. In a study, 50 mg/kg b.w of
crude extract, butanol or dichloromethane fraction
of Balanites aegyptiaca administered to diabetic
rats produced a decrease in plasma glucose, lactic
acid, HbAlc, lipid profile, MDA, GSH levels, CAT
and SOD activities with an increase in insulin and
insulin receptor substrate 1 in rat pancreas. In
essence, it was suggested by the authors that the
hypoglycemic effect of Balanites aegyptiaca is due
to the inhibition of the SAPK-JNK pathway [63]. In
another study, B. aegyptia significantly decreased
mean plasma glucose and MDA levels and
significantly increased mean plasma insulin, total
antioxidant capacity (TAC) levels, and liver-
pyruvate kinase (L-PK) in STZ-induced diabetic
rats after oral administration of Balanites aegyptiaca
fruits aqueous extract (1.5 g/kg b.w) daily for 45
days. Size of the islets of Langerhans and weight of
the pancreas increased and histoarchitecture also
improved [64]. In a randomized double-blinded pilot
clinical study to determine the antidiabetic efficacy
of 70% ethanol extract of the pericarps of B.
aegyptiaca on type 2 diabetic patients, B. aegyptiaca
incorporation in hard gelatine capsules and
administration at 400 mg/day for 8 weeks decreased
postprandial plasma glucose, FBG, TG, LDL, TC,
AST, ALT significantly. In the experiment, HDL
increased. Administration of B. aegyptiaca capsules
to type 2 diabetic patients caused significant
improvements in glycaemic markers and lipid
profile, without adverse effects or hypoglycemia
[65]. Ethyl acetate extract from Balanites aegyptiaca
administered at 10, 20 or 50mg/kg b.w to
experimental diabetic rats for 8 weeks lowered blood
glucose level, HbAlc, MDA and vascular
endothelial growth factor (VEGF) in diabetic retina.
Tumor necrosis factor alpha (TNF-a) and interleukin
(IL-1B) significantly decreased in diabetic rats
treated with the extract and B-sistosterol was present
in the extract [66].

Brassica oleracea

Brassica oleracea (broccoli) belongs to the
family Brassicaceae. It is said to contain
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components like minerals, vitamins, dietary fiber,
hydroxycinnamic acids, flavonol glycosides and
glucosinolates [67]. In an experimental study, when
STZ-induced diabetic rats were administered
polyphenols (5 mL/week) gotten from aqueous
broccoli extract for 8 weeks, DNA damage reduced
significantly, GSH and TAC values were
significantly conserved, and pancreatic
histopathological changes were attenuated. The
author concluded that B. oleracea reduced the STZ
mediated hyperglycemia and the STZ-induced
oxidative injury to pancreas tissue [67]. In a recent
study, a single oral administration of aqueous
extract of B. oleracea at a dose of 60 mg/kg
significantly decreased blood glucose at the 6" hour
in STZ-induced diabetic rats. In the study, repeated
administration of the same dose for 7 days
significantly decreased the blood glucose to the
normal level. The author revealed that B. oleracea
aqueous extract is rich in numerous phytochemical
compounds and can exert antioxidant activity [68].

In another study, 500 mg/kg b.w of B. oleracea
methanol extract administered to alloxan-induced
diabetic rats significantly lowered FBG, TC, and
LDL, whereas the HDL increased in comparison to
the diabetic control group. The changes were said
to be similar in comparison to glibenclamide (a
reference drug) [69]. However, the antioxidant
activity B. oleracea edible sprouts [70], it
phytochemical components [71], and amino acid
compositions [72] have been reported. Furthermore,
800 mg/kg b.w of B. oleracea agqueous extract
administered to STZ-induced diabetic rats for 28
days significantly decreased FBG by about 64%
within 7 days of treatment. Additionally, HbAlc
and lipid profile normalized. The authors also
declared that BUN, Serum glutamic oxaloacetic
transaminase (SGOT) and Serum glutamic pyruvic
transaminase  (SGPT) significantly  decreased,
meanwhile, activities of CAT and SOD significantly
increased. However, chlorogenic acid, sinapic acid
and rutin were present in the extract [73].

Table 1 — Other medicinal plants with investigated antidiabetic effects

No.

Botanical
name

Family

Common
name

Part(s)
used

Significant antidiabetic activities

Carica
papaya

Caricaceae

Pawpaw

Leaves, fruits

Preserved integrity of pancreatic islets, improved basal
insulin secretion and protected cultured call from
adverse effects of STZ [74]. Exhibited hypoglycemic
and antioxidant effects and improved lipid profile [75].
Improved platelet function and increased total
antioxidant capacity (TAC) and SOD in type 2 diabetic
patients [76].

Decreased blood glucose and serum lipid levels [77, 78,
79, 38].

Eugenia
caryophyllus

Myrtaceae

Clove

Bud

Inhibited o-amylase and a-glucosidase activities and
exhibited antioxidants activities [80].

Ficus carica

Moraceae

Fig

Fruit

Improved cholesterolaemic status [81].
Regulated blood glucose and lipids parameters [82].
Lowered blood glucose, TC, and TG to normal [83].

Ficus
deltoidea

Moraceae

Fig

Leaf

Stimulated insulin secretion and blocked the production
of hepatic glucose [84].

Suppressed hepatic glucose output, improved insulin
sensitivity and enhanced glucose uptake in type 2
diabetes mellitus [85].

Decreased total and LDL-c concentration [86].
Decreased blood glucose to near normal [100, 101].
Promoted regeneration of islet, increased antioxidant
enzymes of pancreas and increased insulin secretion
[101].

Ficus
racemosa

Moraceae

Cluster fig,
redwood fig

Bark, stem,
leaves, root

Decreased blood glucose [87, 88, 92, 93, 94 95], serum
lipid, and lipoprotein [89], serum cholesterol, serum
triglycerides and serum urea [90].

Exhibited increased in plasma insulin level [91] and
inhibited the activity of hexokinase and glucose 6-
phosphatase [89].
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No.

Botanical
name

Family

Common
name

Part(s)
used

Significant antidiabetic activities

Ficus
thonningii

Moraceae

Wild fig

Stem bark

Exhibited hypoglycemic effects [96, 97, 98], and
hypolipidaemic effects [99].
Increased glucose uptake in primary hepatocytes [99].

Gossypium
herbaceum

Malvaceae

Cotton

Seed

Reduced serum level of glucose, TG, cholesterol, urea
and creatinine [102].

Guiera
senegalensis

Combretaceae

Sabara

Leaves and
root

Increased body weight and HDL-c, and decreased
glycaemia, insulin, LDL-c, TG, TC creatinine and urea
[103].

Khaya
senegalensis

Meliaceae

Mahogany

Root, stem,
bark

Reduced the level of blood glucose, stimulated
synthesis of hepatic glycogen, improved tolerance of
oral glucose and function of B-cell, decreased insulin
resistance, ameliorated alterations of serum lipids and
prevented renal and hepatic damages [104].

Inhibited a-glucosidase and o-amylase activities [105,
106].

10

Lawsonia
inermis

Lythraceae

Egyptian
priest, henna

Leaves

Decreased glucose, cholesterol, and TG concentration
to normal [107].

Improved plasma albumin, lipid profile,
creatinine and total plasma protein [108].

serum

11

Mangifera
indica

Anacardiaceae

Mango

Leaves,

kernel flour.

Exhibited dose-dependent inhibition against o-
glucosidase activities [109, 110] and a-amylase [110].
Decreased blood glucose level beyond glibenclamide
effects with increase in the sensitivity of insulin and
plasma insulin levels [111].

Prevented the decline in body weight and decrease in
fB-cell mass [112].

Improved FBG, HbAlc, hepatic glycogen, plasma
electrolytes, lipid profile, pancreatic and hepatic MDA,
and the markers of liver function [113].

12

Moringa
oleifera

Moringaceae

Drumstick

Leaf, seed,
fruit

Significantly decreased blood glucose in diabetic rats
and mice [114-130].

Reduced triglycerides levels [115].

Increased CAT [116, 119, 130], increased SOD [118.
119. 130] and decreased MDA [116, 118, 119].
Increased HDL [120, 121, 122], decreased cholesterol,
LDL, VLDL and triglycerides [120, 121, 122, 125].
Decreased HbAlc level [126, 129].

13

Parkia
biglobosa

Fabaceae

Locust bean

Seed

Decreased FBG [132, 133] cholesterol, serum
triglyceride, LDL-c, VLDL cholesterol and LPO with
increase in HDL-c and restoration of biomarkers of OS
[131].

Improvement of glucose tolerance and pancreatic -cell
function with stimulation of insulin secretion, decrease
in insulin resistance, restoration of liver glycogen
amelioration of serum dyslipidaemia and prevention of
renal and hepatic damages in comparison to the
untreated diabetic rats [132].

14

Psidium
guajava

Myrtaceae

Guava

Leaves

Decreased TC [134, 135 137, 140], LDL [134, 135,
137, 140], glucose level [134, 136-141], and TG [135,
137, 140].

Increased plasma insulin level [138], HDL [135, 137,
140], SOD and CAT activity [141].

15

Solanum
incanum

Solanaceae

Bitter apple

Fruit

Reduced blood glucose concentration [142].
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Botanical . Common . - . —_—
No. Family Significant antidiabetic activities
name name
Exhibited antihyperglycemic effects, decreased LDL-c,
VLDL cholesterol and increased HDL-c in diabetic rats
Vernonia Asteraceae [143].
16 amvadalina Bitter leaf Leaves Improved glucose tolerance, decreased FBG, TG and
¥o TC, protected B-cells and increased insulin in diabetic
rats [144]. Decreased TG and MDA levels and
normalized cholesterol concentration [145].
Ziziphus Lowered blood glucose, improved glucose tolerance,
17 Rhamnaceae Buffalo thorn | Root, R . . .
mucronata and increased serum insulin and liver glycogen [146].

Abbreviations: streptozotocin (STZ); total cholesterol (TC); triglycerides (TG); low density lipoprotein cholesterol (LDL-c);
high density lipoprotein (HDL); low density lipoprotein (LDL), very low density lipoprotein (VLDL); superoxide dismutase
(SOD); catalase (CAT); malondialdehyde (MDA); glycosylated hemoglobin (HbAlc); high density lipoprotein cholesterol
(HDL-c); oxidative stress (OS); lipid peroxidation (LPO); fasting blood glucose (FBG)

Conclusions

In summary, this present study has listed some
medicinal plants with reported and potential
antidiabetic effects. Although, most of the research
used animal models, there is a clear indication that
medicinal plants with anti-diabetic potentials are
being investigated by several researchers.
Unfortunately, most of the investigations are
preliminary in nature. However, there is a need for
further research to be conducted with isolated
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THE PRESENT CONCEPTION OF NEONATAL MICROBIOME
FORMATION

The neonatal period is critical in the development of the microbiome
and the gastrointestinal tract. That is, the microbiome regulates not only
the processes that are associated with the basic functions of the
gastrointestinal tract, but is associated with the content of vitamins and
micronutrients, affects the development of the nervous and endocrine
systems of newborns.

Fortunately, microbiome and immunity of pregnant get ready the
infant for his inevitable complications. Although preterm birth has been
connected with bacterial colonization of the amniotic cavity for many
years, the dogma of a sterile intrauterine environment during a normal
pregnancy has appeared only recently. Numerous placental microbiome
and the occurrence of microorganisms in the amniotic cavity in normal
pregnancy was demonstrated by metagenomic sequencing. The
occurrence of microorganisms in intestine got from the operating room
during resection of intestinal abnormalities immediately after birth and
before feeding was also found in neonates born by caesarean section.

In this literature review, we explore the update understanding of
microbial colonization of the intestine and foundation of function of the
gastrointestinal tract. We discuss how mother’s genital and extragenital
pathologies, her diet, lifestyle, taking drugs during pregnancy form the
microbiome of the fetus and its further development in the neonatal
period. Also, equally important for the establishment of the neonatal
microbiome are gestational age, mode of delivery, type of feeding and
medication, including antibiotics. Therefore, in our opinion, the
comparison of microbiota of a full-term newborn in vaginal birth and an
infant born prematurely or by cesarean section is clinically significant
for physicians in various fields. The study of changes in the microbial
composition of the intestine is an important step in the diagnosis of
pathological conditions in this period.

Keywords: microbiome, microbiota, newborn, gastrointestinal tract,
dysbiosis.
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Introduction

The microbiome at this stage of medical

CYYACHE YSABJIEHHSA ITPO CTAHOBJIEHHSI MIKPOBIOMY
HOBOHAPO/I)KEHUX JTITEA

[Tepion HOBOHAPOIKEHOCTI € KPUTHYHUM B MPOLECI PO3BUTKY MiK-
poOioMy Ta MUTYHKOBO-KHUIIKOBOTO TPAKTY Y HEMOBIIAT 3arasoM. ToOTo,
MIKpOOIOM peTyJroe He TiTbKH MPOIECH, SIKi MOB’sA3aHi 3 OCHOBHUMH
(DYHKIOISIMA TIITYHKOBO-KHIIKOBOTO TPAaKTy, a MAa€ 3B’S30K 3 BMICTOM
BiTaMiHIB, JESIKMX MIKPOHYTpPi€HTIB, BIIMBA€ Ha PO3BUTOK HEPBOBOI Ta
SHIOKPHUHHOI CHCTEMU HOBOHAPOKECHHX.

[MTocTHaTanpHA MiKpOOHA KOJIOHI3AIIIS € BAXKIMBOIO PAHHBOIO MOIEI0
B MyTyalli3Mi rocrofap-Mikpo0. Jlyxe nodpe, 110 MaTeprHHCHKI MiKpoOi-
OM Ta IMYHITET rOTYIOTh HOBOHAPOXKEHOTO MaJlfoKa JI0 floro Maii0yTHiX
npobnem. Xova mepeayacHi MOJOTH BXKe 0araTo pOKIB MOB’sI3aHi 3 MiK-
POOHOIO KOJIOHI3ali€l0 aMHIOTHYHOI HOPOKHHHU Ta IUIOJOBHUX 000JIO-
HOK, JOTMa TpO CTepHJIbHE BHYTPIINIHbOYTPOOHE CEepelOBHIIE ITif Jac
HOPMaJIbHOI BariTHOCTI BHHHKJIA JOCHTh HEIIOJAaBHO. 32 JONOMOTOO
METarecHOMHOT'O CEKBCHYBAHHS OYJIO BHSBJICHO BEJMKHH IUIALICHTAPHHI
MIKpOOiOM, HasSBHICTb MIKPOOPTaHI3MIB y aMHIOTHYHIA MOPOXXHUHI y
JKIHOK B HOPMAaJbHHX TepMiHax BariTHocTi. Takox Oylio BHUSBICHO Y
MaJIOKiB, 110 OyJM HapO/PKEHI HUITXOM KECapChbKOI'0 PO3THHY, HasB-
HICTh MIKPOOpPTraHi3MiB y TKaHHMHAX KUIIEYHHKA, L0 OTPHMaHi 3 onepa-
IIIHOT i 9ac Pe3eKIlil aHOMaTill KUIICYHUKA OJIPa3y IiCIIsi HAPOKEH-
Hs Ta JI0 TI0YaTKy rOJyBaHHSI.

B npomy miTepaTypHOMY ODJISII MU JOCHTIHKYEMO CydacHE PO3yMiH-
HS MiKpOOHOI KOJIOHi3amii KHIIEYHWKA JIiTed Ta CTaHOBICHHS (yHKIIIT
ITYHKOBO-KHIIKOBOTO TpakTy. OOroBOPIOEMO, SIK TE€HIiTallbHA Ta EKCT-
pareHiTagbHa MATONOTIi MaTepi, ii XapuyBaHHS, CIIOCIO XKHUTTS, IPUHOM
JKapChKUX MPETapariB IIiJ 9ac BariTHOCTI (OPMYIOTH MIKpOOioM TuIo1a
1 HOTO MOXaNBIIUH PO3BUTOK y Tepiofi HOBOHAPOKeHOCTI. Takox He
MEHII BXJIMBUMHU il (OPMYBaHHS MIKpOOiOMy HOBOHApODKEHUX €
recTauiiiHuil BiK, CrOci0 HapOJDKEHHs, NMPUHOM JIIKAPChKUX PEUOBHH
BKJIFOYAIOYM aHTHOIOTHKM Ta cnoci® BuUronoByBaHHs. Tomy, Ha Haury
JYMKY, TOpIBHSHHS (JIOPH AWTHHH, SIKA& HAPOJMJIACH JOHOIIEHOIO, Y
BariHaJbHUX IOJIOTaX Ta IWTHUHH, sSKa OyJia HEIOHOIICHOK, HApOKe-
HOIO 3a JIOTIOMOI'0K0 KECapChKOTO PO3TUHY € KITHIYHO 3HAYUMHUM IS
JikapiB pi3HHX Tamy3ed. JlocmimKkeHHS 3MiH y MIKpOOHOMY CKJali Ku-
IICYHUKA € BAXIMBUM KPOKOM y JIarHOCTHIN MATOJOTiYHUX CTaHIB y
JaHOMY Iepiofii Ta B PO3BUTKY JUTHHH HPOTATOM BCHOTO JKHTTS.

Karo4osi cioBa: MikpobioM, Mikpo0ioTa, HOBOHAPOKEHICTh, IILTY-
HKOBO-KHIIIKOBUH TPAKT, AUCO103.

ABTOp, BiInoBizaIbHMIi 32 IMCcTYBaHHsA: Nastyap5l4@gmail.com
cooperation of organisms present within a microbial

association in  human host. The human
gastrointestinal microbiota composes of root and

development is a relatively new organ. There are
billions of microorganisms in the human body, the
cooperated activities of which are very significant
for normal functions of organism. Such microbial
association is located in the intestinal tract, where
they together form the intestinal microbiome. Is
there a fundamental variation between the terms of
"microbiota" and "microbiome"? A microbiota is a

transitional microorganisms. A microbiome is a
common microbial community and their genetic
material, incorporating commensals and pathogenic
microorganisms.

Decide the issue of how often gastrointestinal
dysbiosis find in early life means an understanding
of the “normal” neonatal microbiota which
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disappointingly is need [59]. For a long time, it was
reported that a neonate was born sterile, and the
intestinal microbiota and other organs was full
formed after birth, but many investigators now
disclaim these theories about the "sterile womb"
paradigm. A growing body of explorer fact has left
data of finding germs in the amniotic fluid, placenta
and umbilical cord in healthy full-term pregnancies
[24]. Furthermore, the detection of differences in
the intestinal microbiome of the newborns is a very
important  theme, because the  microbial
communities of the intestine changes in alter
pathological conditions of infants. Analyses have
linked certain qualities of the microbiome, such as
decreased variations of numerous compositions, to
intestinal disorders infants or disease states that are
manifested at later stages of life like as asthma,
inflammatory bowel disease, and metabolic
disorders. Thus, a number of studies have reported
how the early human gut microbial community can
affect risk factors touch on adult health features [5].

The purpose of this literature review is to
compare different opinions of scientists, selection
of articles and analysis of opinions that refute the
data on colonization by microorganisms after birth.

Materials and methods. 65 research articles
were processed with the selection of the most
relevant information about formation of the infant
microbiome.

Literature review

Microorganisms and pregnancy

Many scientists believed that the development
and growth of the fetus is possible only in sterile
conditions. In contrast to the theory of “sterile
uterus”, there is information that intrauterine
contact with microbes can occur [3]. Researchers
by wusing molecular diagnostic methods have
identified few non-pathogenic bacteria in the
placenta and amniotic fluid of healthy children [34].
Comparing microbial associations in the placenta,
amniotic fluid, meconium with meconium in infants
born by caesarean section, the similarity of the
microbial composition was determined by half [35].

Microbial variations have recently been found
in intestinal specimens obtained directly from
surgery for congenital bowel defects immediately
after birth and before breastfeeding in neonates
born by caesarean section [10]. This determines the
possible colonization of the intestines of the child
even before his birth.

There are studies that report that the upward
movement of bacteria to the placenta through the
vagina is not the only way to colonize the placenta,

scientists suggest hematogenous spread of bacteria
from the oral cavity [2]. Some of the scientists'
conclusions are that the microbiome of the placenta
has a low mass and small number of bacteria, is
also most similar to the microbiota of the oral
cavity, and is more different from the microbiota of
feces and vaginal associations [4]. It is worth noting
that uterine cells and other reproductive tissues
show similar taxa in their low biomass microbiota
[13]. Placental cells that are implanted at the same
locus have a similar microbial composition [3].

Nutrition for pregnant women and the
microbiome

It has long been recognized that the maternal
diet during pregnancy has an impact on the
formation and development of the microbiome of
newborns [37]. Pregnant women who eat foods
with a high fat index have low bacteroid levels [12].
Bacteroids are essential for the normal development
of immunity in the intestines [15]. Scientists report
that a high fat diet during pregnancy in Japanese
monkeys while breastfeeding caused dysbiosis in
the microbiome of infants, and these microbial
changes were later discovered in young macaques.
In a future life, the previously occurring
microbiome dysbiosis could not be cured with a
low-fat diet. The microbiome of mothers who ate
high-fiber foods correlated with higher levels of
short-chain fatty acids in infant mice [12].

Long-term changes in the microbiome of
newborns are associated with excessive fat intake
by pregnant women [41]. Researchers believe that
the detection of Helicobacter pylori in offspring is
associated with increased dietary intake of animal
fats, which may affect the composition of the gut
microbiome [23]. There may be a link between the
changing composition of the gut microbiota and the
decline in Bacteroides in people who over-consume
animal fats [41].

The formation of atopic and autoimmune
diseases in children may be the result of variations
in commensal associations [15]. Increased levels of
staphylococci and lactobacilli and decreased levels
of bifidobacteria in breast milk were found in obese
women compared with women with normal BMI
[1].

Variations in the placental microbiome are
possibly associated with pathologies such as
maternal stress and gestational diabetes, newborn
weight, and preterm birth [36]. The placental
microbiome of preterm infants’ changes with
weight gain during pregnancy [37]. It is possible
that this bacterial community can mediate and alter
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the development of the fetus under the influence of
the state of health of the pregnant woman.

Mode of delivery

It is very interesting that there is a connection
between the mode of delivery and the formation of
the microbiome in later life. A naturally born infant
is believed to have a relationship with the mother's
natural fluids, such as vaginal mucus and feces, and
is likely to have a microbiome community similar
to these fluids after birth. A baby born by caesarean
section is not associated with the vaginal
microbiota, so microbial colonization is similar to
the mother's skin and the environment.

Laboratory studies and culture and molecular
methods including high-throughput sequencing and
metagenomic studies have been performed that
detailed changes in the composition of the
gastrointestinal tract microbiota in these newborns
[25, 26].

Scientists have determined that proteobacteria
are the main fillers that appear within several days
of life, and actinobacteria are found in the feces of
newborns born by caesarean section, 1-2 weeks
after birth [27]. Newborns born by caesarean
section have more complications from the intestinal
microbiota and are less colonized by microbes such
as Bifidobacterium and Bacteroides, while
Clostridium sensu stricto and Clostridium difficile
are colonized more often [26, 27]. The variable
composition of the microbiota of newborns during
home and hospital births has been documented [60].

Caesarean section during labor involves the use
of antibiotics, possibly altering the quality of
microbial colonization in infants [17]. There is
speculation that caesarean section surgery may also
alter the maturation of the microbiota in newborns
while taking antibiotics. Using the microbiota
maturation model described above, the researchers
found that newborns born after cesarean section and
vaginal delivery showed the same level of
microbiota maturation during the first half of life.
Subsequently, microbiota maturation declined in
neonates born after caesarean section, with relative
maturity declining compared to naturally born
neonates for the remainder of the study period [25].

Gestational age

It is a well-known fact that premature birth
affects the functional state and development of
babies. The link between microbiome development
and the gestational age of an infant does exist.

Several researchers have reported changes in the
composition of the gut microbiota of preterm and
full-term infants. For example, traditional culture of

portions of meconium from 21 healthy full-term
newborns, obtained within 2 hours after birth and
before feeding, revealed different groups of
microorganisms [18]. The most frequently found
genus was  Enterococcus, followed by
Staphylococcus. It is quite interesting to compare
the microbiome between meconium samples and
sequential fecal samples from newborns. When
meconium excreted from 14 preterm infants was
evaluated and prospectively compared with
postpartum feces, the meconium microbiota was
significantly different from the fecal microbiota
obtained during the first week of life [19]. Bacilli
and other Firmicutes were the main groups of
microorganisms found in  meconium, while
Proteobacteria predominated in feces. Cultural
studies have shown that staphylococci were
abundant in meconium, while enterococci, along
with Escherichia, Klebsiella and Serratia, were
more in feces. A more severe form of prematurity is
detected with a high content of microbiota in
meconium and a microbial association found in
amniotic fluid, and with a high ratio of pro-
inflammatory cytokines [20].

Very premature newborns are a new generation
because they are in the hospital for a long time,
often receive antibiotics and have an immature
innate and adaptive immune system [59]. In very
preterm infants, changes in major components of
the gut microbiota are postmenstrual age and age in
weeks [64, 65].

Feeding

The human gut microbiome controls many
interactions that affect the health of the host later in
life. Microbes colonize the intestines of babies
immediately after birth. The creation and
development of this early gut microbiome is
thought to be related to components present in
human milk.

Feeding type is another major factor, possibly
determining early microbial colonization and
controlling the infant's gut microbiota and
gastrointestinal ~ function. Differences in the
microbial associations of the intestines in breastfed
and bottle-fed newborns have long been known
[29], while infants receiving breast milk have a
higher level of bifidobacteria. Breastfeeding
promotes the formation of a set of nutrients,
microbial and antimicrobial substances, which
creates the phenomenon of "milk-oriented
microbiota". Breast milk is also composed of breast
milk oligosaccharides, which can regulate the
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growth and function of congenital intestinal
microorganisms.

Transcriptome analysis of intestinal epithelial
cells showed that the type of feeding of the
newborn also affects the expression of the host
genes, while Dbreastfeeding enhances the
transcription of genes that correlate with the
immune and metabolic systems [30].

Bottle-fed  newborns are  exposed to
carbohydrates, bacteria and micronutrients that
cause other types of microbial colonization of the
intestine. In this sense, several studies have shown
that feces from breastfed newborns contain higher
levels of bifidobacteria and lactobacilli and lower
levels of potential pathogens than formula-fed
infants, the latter being associated with a more
diverse gut microbiota that is common:
Staphylococci, Bacteroides, Clostridia, Enterococci,
Enterobacteria and Atopobium sp. [31]. In addition,
formula-fed infants appear to have a more similar
composition to the microbiota of an adult [30].

Milk also consists of urea and oxalate, the two
final ingredients of human metabolic activity. Why
would nature add such indigestible molecules to
babies' diets? There are innate microorganisms that
can use these molecules, such as carbon, nitrogen,
or other energy resources [16]. Variations in
glycans found in breast milk can alter the gut
microbiota of the newborn and the microbial
community of breast milk, in particular strains of
Bifidobacterium [39]. The level of development of
sensory and motor states of the brain in newborns
with strict lactation is indescribable. Ultimately,
understanding this period, the activity of milk
glycans and other substances, and their chosen
microorganisms, will be critical to understanding
human development [16]. The researchers also
show a dose-dependent correlation between the
neonatal gut microbiome community and the
amount of daily breastfeeding [14].

In addition, formula-fed infants show slight
variation and abundance of microbes even after the
first year of life (12-24 months) [25].
Epidemiological evidence further supports the
innate role of breastfeeding in neonatal health.
Formula feeding is associated with a higher risk of
developing various inflammatory and immune-
mediated disorders [42, 40]. In addition,
breastfeeding protects against wheezing during the
first year of life among newborns born to women
with bronchial asthma [40]. Other variations in the
influence of the microbiome during neonatal

development include vitamin production during
postnatal development [16].

Continuing a high-fat diet during the postpartum
period could potentially affect the breast milk
microbiome, further exacerbating the dysbiosis that
occurs in the early gut microbiome when a newborn
is breastfed. Although previous studies have
reported that the macronutrient mix (such as fatty
acids) in human milk is up to a certain level
dependent on the mother's diet, how the diet affects
the microbial community in human milk is
unknown. Given the overall importance of breast
milk for newborn health and its potential role in
microbial transfer, further research is needed to
close these knowledge gaps [41].

The role of the microbiome after birth

It is well known that the formation of a
newborn's microbiome is a period with potential
long-term consequences for the baby's health and
disruptions in the future life [1]. Gut microbial
association may be affected by pH, oxygen / redox
levels, nutrients, water, temperature, and other
environmental conditions [6].

The method of profiling the intestinal
microbiome of newborns immediately after birth
and up to 24 months suggests that the birth method
can cause intestinal dysbiosis in newborns. In a
study of 43 pairs of mothers and newborns,
newborns born by caesarean section showed
variations in microbial communities immediately
after birth. However, after 30 days, the variation in
the microbial composition of newborns born by
cesarean section decreased compared to those in
newborns born via vaginal delivery. In recent
studies, mode of delivery has been associated with
changes in the microbial communities of the
nostrils, skin and mouth immediately after birth, but
not with changes in neonatal meconium [25].

Influence of antibiotics

It is well known that antibiotic therapy is one of
the early stressors for the gut microbiome of
newborns. Antibiotic therapy for pregnant women
caused changes in both microbial communities of
the neonatal gut [44]. Antibiotic drugs reduced the
composition of the microbiota immediately after
birth, but increased the level of growth within 12
months [25].

It was found that postnatal antibiotic therapy,
intended in the first 3-9 months, changed the
number of ruminococci and clostridial. In addition,
antibiotic courses in the first 6-12 months of life
were correlated with low biomass of the neonatal
microbiota [25]. This means that antibiotics can
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stop the development of microbial communities that
can induce neonates to develop microbiome-related
disorders later in childhood [37]. Recent studies
have suggested that antibiotic-induced neonatal
dysbiosis may lead to many late childhood
disorders such as obesity, bronchial asthma, and
inflammatory bowel disease [45].

In addition to antibiotics [49], other drugs
commonly prescribed to mothers and / or newborns
that affect the gut microflora, such as acid blockers
[61], selective serotonin reuptake inhibitors,
metformin, and laxatives [62, 63].

Effect of prebiotics on microbiome

In addition, the effects of probiotics on
childhood disorders include effects on allergies,
obesity, gastrointestinal infections, or colic [57].
However, the combination of bifidobacteria with
Streptococcus thermophilus has been shown to be
useful in the prevention and treatment of antibiotic-
associated diarrhea in children [58].

In addition, the findings of a randomized
controlled trial demonstrated that oral synbiotics for
premature infants altered the gut microbiota and
reduced the risk of atopic disease [21], while
reducing fussing and crying [22].

The use of prebiotics in infant formula is
already a common cause in infant feeding systems.
There is no clarity regarding functional fluctuations
between the effects of different types of prebiotics,
a combination of different prebiotics, or even
synbiotics. Usually, the effect of prebiotics is
measured as the increase in bifidobacteria in the gut
microbiome of newborns [5].

Birth asphyxia and gut

With birth asphyxia, the fetus wants to preserve
more vital organs, such as the brain, myocardium
and adrenal glands, by reducing blood flow to the
kidneys or intestines [8]. Perinatal asphyxia caused
by hypoxia-ischemia of the fetus, which leads to
damage to the gastrointestinal tract and causes
intestinal motility disorders and the appearance of
necrotic enterocolitis (NEC). Models of artificial
intestinal hypoxia-ischemia in adult animals have
shown that inflammation is a fundamental factor in
intestinal damage. Global hypoxia-ischemia has
caused inflammation of the intestines and defects of
the intestinal nervous system, which may be
associated with postpartum complications such as
food intolerance, changes in the gastrointestinal
tract and NEC [9].

Calprotectin levels and microbiome

Scientists have found that there is a link
between Crohn's disease (CD), calprotectin levels,

and variation in gut microbial associations.
Variations in alpha diversity were found between
controls and apparently healthy patients. The
authors also demonstrated an increase in
Enterococcus and a decrease in Bifidobacterium,
Ruminococcus Roseburia, Veillonellaceae,
Gemmiger and Faecalibacterium.  Moreover,
variations in the alpha and beta discordance
associated with calprotectin were found. In patients
with calprotectin <100 ng/g versus those with
calprotectin> 100 pg/g, CD activity had changes in
the gut microbiome. The results of this study are a
decrease in variation and dyshiosis at the earliest
stage of CR. Changes in microbial communities and
low numbers of bifidobacteria may hint at the
usefulness of drugs for modifying microbes [7].
Atopic and allergic diseases
According to the "hygiene hypothesis", the
occurrence of eczema and bronchial asthma
contributes to a decrease in the number of contacts
with microorganisms in childhood [1]. Changes in
the maternal fetal microbiome contributed more to
the development of asthma [37]. Subsequent
offspring of mice were protected from allergic
airway disorders by creating a maternal microbiome
when feeding pregnant mice acetate or high fiber
[50]. It is also possible that high acetate levels in
pregnant women were associated with a reduction
in hospital visits with symptoms of cough or
wheezing in their children up to 12 months [50].
The occurrence of intestinal [51, 52] or
respiratory [53] dysbacteriosis at an early age is
associated with atopic disorders and bronchial
asthma in the future. Studies in this area of study
reveal only correlative evidence of a link between
dysbacteriosis at an early age and bronchial asthma.
But other authors [52] report preliminary evidence
of a causal relationship associated with early life,
dysbacteriosis, and immune system development in
the context of asthma. In this study, inoculation of
previously microbial-free mice with 4 strains of
bacteria reduced in newborns at high risk for
asthma reduced allergic airway inflammation [52].
There are studies that confirm the link between
the development of food allergies and the
microbiome. The researchers showed that high food
sensitization in 12-month-old children showed a
decrease in microbial changes by 3 months of age
and an increase in the number of
Enterobacteriaceae and Bacteroidaceae in the
period 3—12 months [54]. Changes in the intestinal
microbiome at the age of 3-6 months may also be
associated with the development of milk allergy up
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to 8 years [55]. Recent studies of the microbiome
and the development of allergies and bronchial
asthma have identified a period of 1 day to 12
months as a window of development for this
disease. This immune hypersensitivity is manifested
in later childhood, despite the temporary
characteristics of microbial dysbacteriosis [37].
Risk of necrotizing enterocolitis development
In addition to the risks associated with preterm
birth, preterm infants have severe dyshiosis in
children [37]. In fact, the gut microbiota
community of preterm infants is associated with a
high risk of necrotizing enterocolitis (NEC) or
sepsis [28]. By analyzing the 16S ribosomal RNA
gene sequence data, the researchers found different
numbers of proteobacteria, phyricumative, and
bacteroidal bacteria, which contributed to the
emergence of NEC [46]. Gut dysbiosis has similar
differences in bacterial taxa and has been shown to
cause NEC in a study of 122 very low birth weight
infants [47]. An increase in proteobacteria along
with an increase in the activity of enterocytic Toll-
like receptors 4 in these neonates with NEC
suggests a hyper-firing response to dysbiosis [48].
However, a recent study was conducted in which
scientists found uropathogenic colonization of E
coli as a significant risk marker for NEC [48]. This
confirms the role of antibiotic-induced dysbiosis in
children with NEC, which may increase the
sensitivity of the neonatal gut microbiome prior to
invasion by pathogens [37]. Because of the
apparent link between microbial dysbiosis and
NEC, biologics in preterm infants are becoming an
important research tool for the prevention and

Conclusions

Therefore, the assumptions of scientists about
the intrauterine effects of microorganisms on the
fetus, the formation of intestinal microbiome before
birth are preliminary, more accurate research is
needed in this area. From researchers reports it was
found that the intestinal microbiome of the newborn
is affected by different factors, such as maternal
nutrition during pregnancy and a high in fat diet,
gestational age, mode of delivery - vaginal or
cesarean section, type of feeding — breastfeeding,
formula-feeding or combinations of it.

However, the formation of the microbiome of
the intestinal tract continues after the birth. The
effect of antibiotics on the composition of the
microbiota, inhibiting the development of

treatment of NEC [49]. Several studies have shown
that empiric antibiotic treatment of preterm infants
for more than 4 days increases the risk of further
developing NEC [43].

Nervous system formation

Some scientists believe that the behavioral
activity and mental activity of mice is influenced by
the composition of the intestinal microbiota. This
effect is mediated by the so-called brain-intestinal
axis. It is believed that the established neural
circuits connect the brain and intestines [33, 37].
There are more facts about changes in intestinal
microbial associations and early anxiety reactions
in children. Therefore, signals to the brain from the
intestinal microbiome are sent by the vagus nerve
[32]. The function of the gut is in part that the brain
sees neurotransmitters. In addition, the release of
certain substances by microbial associations affects
the transmission of nerve impulses across synaptic
membranes and affects the coordination of
movements and the emergence of behavior similar
to anxiety in older children. This means that the
process of microbial colonization of the intestinal
tract is established genetically and affects the
development of anxiety and motor activity in
children [33].

Stress in  women during pregnancy has
influenced the formation of more anxious behavior
in adults [36]. There is evidence that some changes
in the composition of the placental microbiota were
caused by maternal stress during pregnancy [36].
This means that microbial associations are partly
related to the effects of maternal stress on changes
in children's behavior in future life [37].

microorganisms is well known. Some medications
also have an effect on intestinal microbial
associations, such as laxatives, proton pump
inhibitors, metformin, and selective serotonin
reuptake inhibitors. Probiotics had a positive effect
on the diversity of microorganisms, increasing the
number of Bifidobacteria. Birth asphyxia was a
factor of hypoxic-ischemic condition and was
associated with the development of intestinal
dysmotility and NEC, which had a possible effect
on the formation of the intestinal microbiome.

Changes in the composition of the gut
microbiota may be related to the development of
pathologies in later childhood, such as allergic and
atopic diseases, including bronchial asthma and
food intolerance, stress and anxiety.
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HYPERVETILATION SYNDROME AS A RISK FACTOR OF
DIASTOLIC DYSFUNCTION AMONG HYPERTENSION
PATIENTS

Hypertensive disease is one of the urgent problems in the modern
cardiology. It is known that a huge variety of comorbid states influence
the development of hypertensive disease, i. €. neurogenic
hyperventilating syndrome. It is the sign and the marker of
suprasegmental  vegetative structures disorders that destabilize
homeostasis, initiate the development of specific pathological processes,
which are the base of somatization of hyperventilating disorders,
including heart disorders. It led to research of structural and functional
characteristics of the ventricles with the help of echocardiology among
hypertensive patients with neurogenic hyperventilating syndrome.
Ventricular dilation of cavities, mostly of the right one without
thickening of the walls, was found in the patients with stage 1
hypertension disease (43.59 %). Dilation of the ventricular cavities was
also revealed in hypertensive patients with stage 2 hypertension disease
in 37.88% of cases. The next variations of remodeling were registered:
concentric — in 10.61% of cases; concentric hypertrophy — in 22.73%;
asymmetric hypertrophy — in 12.12%; eccentric remodeling and
eccentric hypertrophy of the left ventricle — in 4.55% and 9.09% of
patients, respectively. Thickening of the right ventricle wall was
observed in 13.64% of patients. In the control group of patients without
hypertonic syndrome, the signs of concentric and asymmetric
hypertrophy were noticed in 10% of patients, eccentric — in 20%;
extension of the left ventricle — in 20%. The assessment of the condition
of transmitral and tricuspid flows revealed a significant increase in the
number of cases, disorders, relaxation of the heart ventricles among
hypertensive patients with neurogenic hyperventilating syndrome. It can
be a sign of specific role of permanent hyperventilation in ventricle
remodeling and mandatory systematic echocardiological control of these
patients.

Keywords: hypertension, hyperventilating syndrome,
echocardiography.
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Pesiome TMEPBEHTIWISINIMHANA CUHJIPOM SIK ®AKTOP PU3UKY
JIACTOJIIYHOI  JUCO®YHKOII VvV  XBOPUX HA

I. B. 3apiBHa,
I'IIMEPTOHIYHY XBOPOBY

B. A. JleBuenko,

L I1. Bakasmok, linepToHiuHa XBOpOOA € OJHIEI0 3 aKTyaJbHHX MPOOJIEM Cy4acHOl

M. B. Makceum’sik, kapaionorii. Bimomo, mo Ha (opmyBaHHS Ta mHepedir rinepToHIYHOI
0. C. Mopos, XBOPOOM BIUIMBAE PSAJ] CYMyTHIX KOMOPOIIHUX CTaHiB, OJHUM i3 SKUX €
lsano-Dpanxiecorutl HAYIOHATLHUL  yejiporeHANIT TiMepBEHTHIALIHMIA cuaapoM. OCTaHHii SK MPOsB i Ma-
Meduynuil ynieepcumem, m. laro- pKep po3NajaiB HAJICErMEHTAPHUX BEreTaTHBHUX CTPYKTYpP AecTalimizye
Opankiscok, YVkpaina KOHCTaHTH TOMEOCTa3y, IHII[I0E€ PO3BUTOK CIEU(IYHUX MATOJOTIYHMX
MPOLECIB, sIKi JIe)KaTh B OCHOBI cOMAaTH3alii TiepBeHTHIISALIHHUX TTOpY-
IIeHb, B T.4. 3MiH 3 00Ky cepus. ll{o iHinilOBaJIO AOCITIKEHHS CTaHY
CTPYKTYPHUX 1 (DYHKIIOHAJBHUX XapaKTepHCTHK LUTYHOYKIB cepls 3a
nonomororo EXO-kapaiorpadii y XBopux Ha rinepToHiYHy XBOpoOy Ha
T HEMPOTCHHOTO TiMePBEHTIILLIHHOTO cuHApoMy. Cepes X XBOPHX
i3 I cragieto rinepronignoi xBopobu (43,59 %) Oyno BHUSABIEHO PO3IIH-
PEHHS MOPOKHUH IIUTYHOUYKIB, IEPEBa)KHO MPABOTo, O€3 MOTOBIICHHS X
cTiHok. Y xBopux i3 Il cramiero rimepreH3ii, pO3MHUPEHHS MOPOKHIH
IITyHOUKiB Bigmidanocs y 37,88 % Bunankis. [Ipu npomy Oynu BusiBie-
HI HaCTYyIHI BapiaHTH peMOJeNIoBaHHS: KOoHUeHTpuuHe — y 10,61 %
0ci0, KOHIIEHTPUYHY TinepTpodito — y 22,73 % BuUIAAKIB, aCHMETPUIHY
rineptpodito — y 12,12 %, eKCueHTpUYHE PEMOJICITIOBAHHS Ta €KCIICHT-
puuHy TinepTpodito JiBoro nuryHodka BimnosimaHo y 4,55 % 1 9,09 %
nauieHTiB. Y 13,64 % BUNaJAKIB CIOCTEpIrajgoch MOTOBIIEHHS BLIbHOI
CTiHKH IPaBOro MUTYHOYKA.

B xoHTpONBHIH Tpymi XBOPUX 0€3 MPOSBIB TIMIEPBEHTUWIALIHHOTO CH-
HAPOMY O3HAKH KOHIICHTPHYHOI 1 acHMeTpH4HOi TimepTtpodii Bigmida-
macst y 10 % marienTis, ekcieHTpuaHOI — y 20 % BHIanKiB; po3MmupeH-
Hs1 JiBoro nutyHOuKa y 20 % ocib.

OrliHKa CTaHy TPAHCMITPAJIbHOTO Ta TPUKYCIIIATBHOTO MOTOKIB BH-
sIBUJIa, JOCTOBIpHE 30UIBIICHHS 4YHCIa BUIAAKIB PO3JIaaiB peakcarii
HITYHOUYKIB CcepeJl TilepTOHIKIB Ha ()OHI HEHPOreHHOro TriNepBEeHTHIIS-
uiiiHoro cuaapomy. 11lo Moxe CBITUUTH NPO MEBHY POJIb IEPMAHEHTHOT
rinepBeHTWISINIT B (QOpPMyBaHHI PEMOJENIOBAHHS LUIYHOUKIB 1
00OB’SI3KOBUI  CHCTEMaTHYHUI eXxokapiiorpadiyHuii KOHTPOIb IHX
XBOPHX.

Kiro4oBi cioBa: rinepToHidHa XBopo0a, TiNepBEHTHISIIIHHNN CHH-
ZIpoM, exoKkapiorpadis.

ABTOp, BiAnoBiga bHMIi 32 TMCcTYBaHHs: Marianamak@ukr.net

Beryn lnepeentwsniiinnii  cuangpom  (I'BC) i
TI0B’s3aHa 3 HUM TiNOKAIHis, CIPUSIOTH CEJIEKTHUB-

lNinmeproHiuHa XBOpoOa € O/HIEI0 3 aKTyaJIbHUX
Hil ctumyisnii cumnaruydoro Biaainy BHC. Tlpu

npobyieM cydacHOi KapaioJorii, mo 0O0yMOBJIEHO

erifieMiYHMMH MacTabamu ii TOMMPEHHS | Meu- [BOMY BHKHJI KATCXOJIAMIHIB 3pOCTa€ B TpU pasu,

KO-comianbHuMHU Hacuigkamu [1, 2]. Huri Bigomo,
mo Ha (GopMyBaHHS Ta Tepedir rinepTOHIYHOT XBO-
pobu (I'X) BmmMBae psii CymyTHIX KOMOPOIZHHX
CTaHiB, OJHUM 13 SIKUX € HEHPOTeHHHH TilepBEHTH-
JIIHHAN CHHAPOM, SIKHH Ma€ MEeBHI CHiNbHI HaTo-
TeHETUYHI MEXaHI3MM B CTAHOBJICHHI 1 cTa0Oimizamil
BUCOKOTO aprepianbHOro TUcKy (AT), BUHUKHEHHI
YCKJIaTHEHb.

o 30i7bIIye CIOXKUBaHHA MiOKapIOM KHCHIO Ha
14-47 %, cnpuse nigsumenuio AT [3]. A cipoBo-
KOBaHi pecripaTOPHUM ajKajo30M KIITHHHI €JIeKT-
POJITHI MOPYIIEHHA CYNPOBOIKYIOTBECS 3POCTOM
piBHs BHyTpitmHboKmiTHHHOrO Ca’™ i Na®, sHuken-
Ham K, fki CHpUAIOTH MiIBUIIEHHIO CKOPOTIUBOT
aKTMBHOCTI IJIQJKUX M’SI31B CyAMH 1 OpoHXIiB, Kap-
niomionmrtiB [3]. Kpim Toro, pecniparopHuil anka-
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7103 ToTipIIye mporec Bimgadi O, B TKAHWHH, IO B
MOEHAHH] 3 aHTIOCTIACTHYHUMHY i OpOHXOCIACTHY-
HUMH DPEaKLiIMU € TOIITOBXOM 10 MOTJINOJICHHS
TiINEepBEHTUIALIIHOI TinoKcii opraHiB-mimeHe# |3,
4]. CaMe NaHIIIOT — aHTIOCTa3M, iIIEMisl TOJIOBHOTO
MO3KY i HUPOK CIPOBOKOBaHI TilIOKAITHI€I0 PO3IJIsi-
JIAIOTh SIK OJMH 3 CHIOTCHHUX IHII[IaTOPIB IiJBU-
mennst AT [ 3, 5].

TakuM YUHOM TiMEPBEHTUIALIINHA CHAMIATA]-
perepris, epext bopa, enexrpomniTHHI AucOamaHC
TPHU3BOASTE JIO MONANBIINX TUCMETaOONIYHHUX |
MOp(OJIOTIYHUX 3MiH B MiOKapi, MOTipIICHHS 1HO-
TpomHO1 (YHKIII cepiist, HOro PUTMY i IPOBITHOCTI.
Icuyrodi B maHMif yac KITiHIYHI Ta eKCIIEPUMEHTAIb-
HI JOCII/DKEHHS MiATBEPIKYIOTh POJIb BEreTaTHB-
HOI 1 TOPMOHAIBHOI MU3peryssimii y (GopMyBaHHI
PEeMOJISIIIOBaHHS Ceplisl NPU apTepiaibHiil rinepre-
u3ii (AT) [6].

Humni BcranoBneHo, mo Al, XpoHiYHI po3iaau
JIETEHEeBOi BEHTWIALI1, HABITH 3BOPOTHI, CIPUSIOTH
3MiHaM B CYIWHHHX CTiHKaX JIET¢Hb, IX TIMEPTOHY-
cy 1 momanpmoMy ix pemoaentoBanHio [5, 7]. Kpim
TOTO, CHAOTENiaNbHA TUCYHKIS, TKa Mae MicIe y
BEJIMKOMY KOJIi KPOBOOOIry, MOIIMPIOETHCA 1 Ha
Mmase kojo [8]. Illo mo3Bossie cTBOproBaTH AOAAT-
KOBE HaBaHTa)XEHHs HA MPABUH [UIYHOYOK Y XBO-
pux Ha I'X [9].

[MonepenHi qOCHiIKEHHS MTPOIECIB PEMOJIEIIO-
BaHHs cepus pu Al B OCHOBHOMY TOpKaJIUCS BHU-
BuYecHHs cra”y JIIII i oTpuMaHHI mpu HBOMY JaHHI
ABTOMATHYHO IEPEHOCHIINCH Ha MPABUH IITYHOYOK.
B cBiif vac A. JI. MsicaukoB (1965) 3poOuB mikaBuii
HayKOBHI BHCHOBOK, 0 Y YaCTHHHU XBOPHUX Tilep-
TOHIKIB O3HaKH MPaBOIUTYHOYKOBOI HEIOCTATHOCTI
BUIIEPEPKAIM PO3BUTOK JIIBOLUIYHOYKOBOI HEHO-
CTaTHOCTI, a y yacTuHM XBopux Al BukiHMKana ri-
nepTpoQito He TINBKHU JIBOTO, ajie 1 MpaBoro IuIy-
HOYKa, IO MiJTBEP/UKYIOTh CydYacHi IHCTpyMeHTa-
npHI gocmimkenns [10, 11, 12].

Hepinko mpw nikyBaHHI TillEPTOHIYHOI XBOPO-
OM He BPaxOBYIOTBbCS KOMOPOIJIHI 3aXBOPIOBAHHS,
30KpeMa BIUIMB 3MiHEHOI JIETEHEBOI I'eMOJMHAMIKH
1 BEHTWIALII HA MisUTBHICTH CepIlsl HA TJIi BHUABIB
comarodopmMHoi BereratuBHOi juchyHkuii. Humi
OIliHKa TiTbKA CTaHy JIiBOTO IIIyYHOYKa O€3 BH-
BueHHs (ynkuii [T npencraBnseTscs HEIpaBOMi-
pHOIO, Yepe3 PIi3HHUII0 B X KOHIryparii, MexaHi-
3Max Ta yMoBax QyHKumioHyBaHHS [7, 11]. IcHyroui
B OCTaHHI POKH TOBiJIOMJIEHHS CBiJUaTh MpO T,
mo aiacronmiyna aucynkuia [11 gacro BuHMKae
paHilie CUCTONIYHOI, [0 BOHA MOXE OYTH MapKe-
poM paHHBOI abo cKpUTOi AMCHYHKIIT IITYHOUKIB

npu I'X ocobnuBo Ha T KOMOpPOITHUX CcTaHIB [7,
9, 13].

ToMy akTyanbHHM MOXXe OYTH IOCIIKCHHS
CTPYKTYPHO-()YHKITIOHAIFHOT'O CTaHy IIIYHOYKiB
cepls y XBOPUX Ha TiIEPTOHIYHY XBOpOOY Ha T
KOMOPOITHOTO TiNepBEHTHIIALIHHOTO CHHIPOMY K
OJTHOTO 3 MpOsBIB MUC(YHKLII HaJCerMEeHTapHUX
ctpyxtyp BHC.

Mera pocaimxennsi. BUBUNTH cTaH OCHOBHHX
CTPYKTYpPHHX 1 (YHKI[IOHATBHUX XapaKTEPHCTUK
[UTYHOUKIB CEpII Y XBOPHUX HA TINEPTOHIYHY XBO-
poOy Ha T HEHPOTEHHOTO TINEePBEHTHWISALIHHOTO
CHHAPOMY.

Marepianu i MeTOIH K0OCTiTZKEHHS.

Jlu3zaiiH MOCHIKCHHS: IPOTIATOM 3 POKIB Ipo-
BOJIWJIOCH BIJIKPUTE PAHIOMI30BaHE IOCIIIKCHHS,
KJTIHIKO-IlarHOCTUYHE CIIOCTEPEKEHHS 32 XBOPUMHU
Ha TiepTOHIYHY XBOPOOY B MapalielibHUX Ipymnax.

B nocnimkenns O0yno Bkmodeno 105 xBopux
Ha I'X 1-2 crymens (cT.) 3 mposiBaMU TillepBEHTH-
JSIMIHHOTO CHHAPOMY, BOHU CKJIAJIH OCHOBHY TPY-
my. CepenHiii Bik 00CTeKXyBaHIX XBOPUX CTAHOBHB
56,34 + 2,74 pokwu; cepen HUX — 41 MyxdnHa, 64
xkiHku. BimpocHo I'X mamienTnm mepeOyBaim Ha
00umiky Bia 3 10 12 pokiB.

B nmociimkeHHs He BKJIIOYAIM XBOPHUX Ha Tire-
PTOHIYHY XBOpPOOY 3 CT., 3 O3HAKAMH IIIEMIYHOT
XBOpOOH ceplisi, CepLEeBOI0 HEJOCTATHICTIO, MOpY-
HICHHSMH MO3KOBOTO KPOBOOOITY, XpOHIYHOIO Opo-
HXOJIETEHEBOIO MaTOJIOTI€I0, IIyKPOBHM jiabeTom,
XBOpPOOaMU HUPOK 1 MepUPEepUIHUX apTepiid, Tirmep-
TEH3MBHOIO HEHpOMAaTi€lo.

B KoHTpOsBHY TpyITy XBOpHX OyJ0 BKIIOYEHO
24 namienTa 3 AT, 3 HuX y 14 oci6 giarHoctoBaHa 1
CT. XBopoOu, y 10 — 2 cT. rinepreHsii.

Jlo KOHTPOJIBHOT TPYIH 13 HPaKTHYHO 3/10pO-
BUMH JIIOJbMH OyJio BKJIIOYeHO 12 ocib, Toro x
BiKy (44—56 pokiB).

Ha wac gocimipkeHHsST XBOPi OCHOBHOI 1 KOHTPO-
JBHOI TPyN HPOTATOM 5—7 IHIB HE OTPUMYBAIU
TiOTEH3MBHY Tepamilo («IepioJl BiJMHUBaHHI»),
TIPY BiJICYTHOCTI CUMIITOMIB 3arOCTPEHHSI.

JliarHo3 rinepToHiYHOi XBOpoOU BepU]iKyBaIN
BIINOBITHO 10 BuUMOr Hakazy MO3 VYkpainu
Ne 384, 2012 p., momoBHeHb YKpaiHCHKOI acomiarii
KapaionoriB i3 mpodimakTuky Ta jikyBaHHS Al
(2014), pexomeHmarliii Mo BEACHHIO apTepiajbHOI
rinepToHii €BpONEHCHKOTO TOBApPHCTBA Kap/aioJo-
riB i €BpONENHCHKOTO TOBApUCTBA MO apTepialbHIN
rinepronii (2018) [2]. Tsokkicts nepebiry Al Bu-
3navanu [-II cranii, 1-2 cryneni xBopoou.

T monepennroi Bepudikanii I'BC monepen-
HBO BHUKOPHCTOBYBAJM CTaHaapTu3oBaHui Haiimi-
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TeHCBKUH OIIUTYBAJILHUK
questionnaire») [14].
3 amamHe3y OyJ0 BCTAHOBICHO, IO YacTHHA

XBOpHX OCHOBHOI rpymu (43,81 %) B mimmiTkoBO-

(«Nijmegen

My Biui nepeOyBana Ha «JI» 00idiKy i JiKyBanack
BITHOCHO BEreTO-CYJUHHOI TUCTOHIi 13 KOJHMBaH-
HaM AT; me 20 % XBOpUX OCHOBHOI IpyIH BiaMi-
Yagu B MHHYJIOMY «OE€3NpUYMHHI» TepioguyHi
CKapry Ha TOJIOBHUH Oijb, 3aI1aMOPOYECHHS, 30y TTS
JKUBOTA, BHYTPINOIHE HAMpPYXEHHS TOINO, SKi 3a-
JUIIAINCHh 1032 yBarol MeIuKiB, abo mpu amOy-
JATOPHOMY OOCTEKEHHI HE BHABISLIN CEpHO3HUX
BiIXHJICHB 3 OOKY BHYTPIIIIHIX OPTaHiB.

XBopi 000X TPyI 00CTEKYBaJHCh i aMOyarTo-
PHO JiKyBaJMch B Micbkiid momikuiHimi Ne 3 MO3
VYkpainu, BiiCbKOBIH MOJIKIIiHIMI (3 JCHHAM CTalli-
oHapoMm) 1121 MO Vxpainu.

Exoxkapniorpadiyni JOCHIIKEHHS TPOBOIMIH
Ha ynbTpasBykoBux cucrtemax Ultrasound Acuson
«Aspen» i Acuson «Antares» (Siemens) BiIOBiTHO
JI0 PEKOMEH/JAIi# aMepHKaHCHKOTO €XOKapaiorpa-
(igroro ToBapuctsa [13]. JliHiitHi BUMipH mpoBo-
JIVITHCH y peKIMax
B-pexxum-koHTponeM i3 matamkom 1,6-3,5 wmlm.

M-pexumi i

JliniiiHi BUMipH BUKOHYBAIMCS B KiHIII IaCTONH i
cuctonu [15, 16].

IIpu npOMYy BHBYANHM CTPYKTYPHI NOKAa3HUKH:
KIHIICBUHM [1aCTOMIYHUN 1 CHCTOJIYHUE pO3MipH
JIII (KJP 1 KCP, cM), po3Mipu 1paBoro nuryHo4Ka
(T1ILI) — 6a3ambHi, MoIepeyHi, 0a3aIbHO-BEPXiBKOBI
B KiHII miactomu (cM), Macy Miokapma JIII
(MMUJILL, 1), TOBIIUHY MDKIITYHOYKOBOI ITEPETHH-
ku (TMIIII) i 3apupoi criaku (3C) JILI, ToBmuHY
BipHOI ctinku [ (cm). BigHOCHY TOBHIMHY CTi-
HOk (BTC) cepus omiHoBamu 3a (HOPMYJIOHO:
BTC = TMIUII + T3C/KJIP [2].

Pospaxynoxk MMUJILI npoBoaunu BUXOASYH 3
OTpPUMAaHUX JIHIHHUX PO3MIpIB 32 PEKOMEHAALISIMU
AMEpHKaHCHKOTO TOBapUCTBa 3 exokapaiorpadil
(ASE) [17].

Jdnst MophoMEeTpHYHOI XapaKTEpUCTHKH BH-
3Havand ingexc MMUJIII (F/Mz), SK BIJHOIIEHHS
MMUJII go mromi moBepxHi Tina. [lmomry mosep-
XHI Tijma po3paxoByBanu 3a (opmyinor /[lio0ya.
TToxazauku IMMIJIII monax 115 1 95 r/m? BIJIIO-
BiJIHO y YOJIOBIKIB 1 )XiHOK po3uinfoBamu sk ['JIII
[16, 18].

Jlis omiHKK AiacToNi9HOI (YHKIIT MITYHOYKIB,
BHUPXEHOCTI MIaCTOMIYHUX MOPYIICHb BUKOPHCTO-
BYBaJIH PEXKHUM IMITyJIbCHO-XBHJIBOBOI TKaHEBOI

norrieporpadii, i3 TOCHIIKSHHIM MIBUAKOCTI Py-
xiB ¢ibpo3HoTro Kinbusg Mitpaiasaoro (MK) 1 Tpuky-
criganeHoro (TK) kmananiB. Busnauanu mMakcuma-
npHI mBUAKocTi panHboro (E, cm/c) 1 mi3Hboro mia-
CTOJIIYHOTO HamoBHEeHHs (A, cMm/c) Ta X cmiBBif-
HoureHHs (E/A); 4ac ynoBiIbHEHHS paHHBOTO Jiac-
tomiunoro HamoueHHs JIII (DT, mc) Ta TpuBanoc-
Ti mepiony i3oBodroMiyHOro poscnabdienus (IVRT,
Mmc) [15, 19].

Po6oTa BHKOHAHA BiAMOBITHO 10 BUMOT lelb-
CHHCBHKOI Jekiapamii, BCi Nami€eHTH MiAIHCcaIn
noOpoBUTEHY iH(OpMaMiifHy PO 3TOAY Ha y4acTh
B HIH.

Jns cratucTHdHOI OOpOOKHM OTPHUMAHUX pe-
3yJIbTAaTiB BUKOPHCTOBYBAIHM CTATUCTUYHUH IMaKeT
Statistica 10 (StatSoft Inc.). Jlns nepeBipku rimote-
31 [IPO HOPMAJIBHICTH PO3IOJLTY BUKOPHUCTOBYBAJIH
kputepiit Koamoroposa-CmipHoBa. J[0CTOBIpHICTB
KUTBKICHOT PI3HMII BU3HA4Yald 3a JOIOMOTOI0 t-
kputepito CThIOfIEHTa IS HE3AIEKHOI BHOIPKH.
PiznmIrio BBaxkanu qocrosipHoto mpu p < 0,05.

Pe3yabTaTH nocaigkeHHs: Ta 00roBopeHHs.

B ocHOBHiif rpymi XBopuX Mmicis (a3u BiAMHUBOY-
HOro Tepioxy Oyna ImiaTBeppKeHa TillepTOHIYHA XBO-
poba 1 ct. y 58 oci6 (CAT — 146,2 + 1,73 mm pT. cT.,
JAT — 92,46 + 0,84 mm pT. cT. ), 2 cT. — y 47 nauies-
TiB (CAT — 164,41 £ 2,04 mm pr. cT., AT — 104,18 +
1,13 MM prt. cr.). [Ipu upomy B 66 XxBopux OyIa BUsIB-
nena Il cranmis I'X, cepen sikux 1 c1. 12 ct. Al Bigmi-
yamucs Bianosigao y 25 (37,88 %) i 41 (62,12 %)
oci0. Y pemrru 39 narienTiB Oyna BcTaHOBIeHa | cra-
nist xBopoou — 33 manienTa Mmam 1 cr. I'X, mectepo —
2 CTYTIHB TiMepTeH3il.

B koHTpONBHIH Tpymi xBopux i3 1-2 c1. I'X, |
cTajis rineprensii niarnocroBano y 57,14 % ocib
i3 1 ct. xBopoOu (CAT — 143,69 £ 1,62 MM pr.CT.,
JOAT — 94,73 + 1,34 mm pr.ct.) 1y 20 % namienris
i3 2 c1. AI' (CAT - 166,36 + 3,35 mm pr.ct., JAT
— 102,52 + 1,38 mmMm prt.ct.); Il cramis xBopoOu
BUsiBJIEHa y pewuTd 10 xBopuX.

3a manmmu ExoKI' y 22 nauieHTiB OCHOBHOI
rpymu (56,41 %) i3 I crapiero I'X moxasnuku K/IP i
KCP JIII cranoBuiu BignosiaHo (4,58 £ 0,15) cm i
(3,52 + 0,18) cMm, sIKi JOCTOBIPHO HE PI3HUIIUCH Bij
pe3ybpTaTiB OTPUMAaHUX B IPYyMi 3I0POBHX OCIO —
(4,26 £ 0,20) cm i (3,28 = 0,12) cM (tabu. 1). Ipu
IbOMY, PO3MIpH TPaBOTO IMUIYHOUKAa — Oa3ajbHi,
momnepeyHi Ta 0a3anbHO-BEPXiBKOBI BiIIOBIIHO
(3,56 £0,10) cm, (2,95 +0,11) em 1 (7,16 £ 0,16 cm)
TaKOK BIATIOBIIaIM CTaHAAPTHUM HOopMam [20].
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Tabmums 1 — CTpyKTypHO-TEOMETPUYHI XapaKTEPUCTHKH IITYHOUKIB CepIs Y XBOPHX Ha TIMEPTOHIYHY XBO-
poOy I-II cranii B ocHOBHi# i koHTpOIBHIK (K) rpymax 3a manumu exokapaiorpadii (M £ m)

I'pynu o6cre:xkyBanux nauieHrtis (M = m)
IMoxka3znuku Iecr. Iecr. 1I cT. Ier. K IIcr. K 3noposi
n=22 n=17 n =66 n=14 n=10 n =10
4,58 +0,15 5,32+0,13 5,61+0,10 454+0,16 543 +0,22
KAP JII (cm) pl - p6 p2 - p6 p3 - pb p4 - p6 p5 - pb 4,26 £ 0,20
>0,5 <0,05 <0,05 >0,5 < 0,05
3,52+0,18 3,36 £ 0,12 3,43+0,11 3,48+0,14 3,56+ 0,16
KCP JIII (cm) pl - p6 p2 - p6 p3 - p6 p4 - p6 p5 - p6 3,28+0,12
>0,5 >0,5 >0,5 >0,5 >0,5
1,02 +0,08 1,06 + 0,06 1,18+ 0,05 0,96 +0,12 1,14+ 0,10
T3C JI
pl - p6 p2 - pb p3 - pb p4 - p6 p5 - pb 1,04 + 0,06
(em) >05 >05 <0,05 >0,5 <0,05
0,96 + 0,06 1,12+0,10 1,26 +£0,08 1,01+£0,10 1,23+£0,12
TMILIIT
pl - p6 p2 - p6 p3 - pb p4 - p6 pl -p6 1,01 +0,08
(em) >05 >05 <0,05 >0,5 <0,05
IMMUIILL 95,3+5,7 102,3+6,3 117,8+3,5 98,6 +5,9 1146 £6,2
(/) pl - p6 p2 - p6 p3 - p6 p4 - p6 p5 - pb 93,7+7,8
>0,5 >0,5 <0,05 >0,5 < 0,05
I Tae 0,38+ 0,04 0,43+0,06 0,46 £ 0,05 0,42 +£0,04 0,44 +0,08
() pl - p6 p2 - p6 p3 - p6 p4 - p6 pS - pb 0,42 +0,06
>0,5 >0,5 >0,5 >0,5 >0,5

Opnak y pemt 17 xBopux i3 I c1. I'X ocHOB-
HOI TPpyHnH Ha Tl BIACYTHIX O3HAaK IOTOBIICHHS
CTIHOK ceplii Oyyid BHUSBJICHI JIETKi ab0 MOMIpHI
O3HaKH 301JIbIICHHS PO3MIpIB Kamep Horo nuryHo4-
kiB (tabmn. 1). Tak cepen mHux y 35,29 % xBopux
Oyio BCTaHOBIEHO po3uIMpeHHs mopoxkHuH I —
6azanpHux posmipiB 10 (4,04 £ 0,09) cm, nporu
(3,63 = 0,12) cM pe3ynbTaTy OTPUMAHOIO B IpyIIi
3mopoBuX ocid (p < 0,05), cepennix po3mipiB — 110
(3,65 £ 0,10) cm, mpotu pesynbrary — 2,92 + 0,07
cM (p < 0,05). Ilpu npoMy Oa3abHO-BEPXiBKOBHUHA
po3mip (7,35 £ 0,14) cM mOCTOBIpHO HE pPi3HHBCA
BiJl MOKa3HMKA OTPHUMAHOTO B TPYIi 3IOPOBHX 0Ci0
(7,24 £+ 0,08) cm. Kpim toro, y 35,29 % mnarmieHTiB
i€l rpynu 0yJi0 BUSIBJICHO OJIHOYACHE PO3LIMPEHHS
kamep 11 i JIIII, a po3mmpenns JILI —y 29,41 %
oci6. B ocrannix rpymax xsopux KJIP JIII crano-
BuB (5,32 + 0,13) cm, nipotu (4,26 + 0,20) cMm — To-
Ka3HHKa OTPUMAHOTO B TPYI 3I0poBHX 0cib (p <
0,05); mpu upomy KCP JIII — (3,36 + 0,12) cm,
JIOCTOBIPHO HE Pi3HMBCS BiJl pe3yIbTaTy OTPUMaHO-
ro B KOHTPOJIBHIM Tpymi 3mopoBux ocid (3,28 =+
0,14) cm.

Takum yuHOM o03Haku poswmupenHs JIII npu
BiJICYTHOCTI TIOTOBIICHHSI HOTO CTiHOK cepei ITuX
17 xBopux BimMidaimch y Oimbmmocti (64,71 %)
BunajkiB. [logiOHI BiaxuieHHs dacTto OyBalTh

KOMITEHCATOPHUMH 1 MEPEAYIOTh PO3BUTKY TilepT-
podii miokapmy [20].

B koHTponbHii rpymi xBopux i3 I cragiero AT’
Bigmivaniock 30umbinmenuss KJIAPJIII — y 14,29 %
oci0.

ITpu ob6crexeni xBopux i3 1 cragiero I'X ocHo-
BHOI Ipynu (n = 66), y 24,24 % 3 Hux Oyno BHUSB-
neno 30inpmends KJP JIII wa 31,69 % — (5,61 +
0,10) cm (p < 0,05). B koHTpOINBHIT Tpymi XBOPUX
cXoka curyamis Bigmivamacs y 10 % Bumankis i3
30umpienasam KP JIII wa 27,43 %, mo (5,43 +
0,22) cMm (p < 0,05). IIpu pOMY Y XBOPHUX OCHOBHOI
1 koHTpoNpHOI Tpyn mokazHuku KCP JIII mocrosi-
PHO He DI3HWIUCH BiJl PE3yNbTAaTiB OTPHUMAHHUX B
rpyIi 310poBUX OCiO.

Kpim Toro, cepen 66 XBOpHX OCHOBHOI TPYITH Y
27,27 % 3 HHMX BUSBJSUINCH O3HAKU PO3LIMPEHHS
MPaBOTO NUTYHOUYKA: 0a3anbHUX po3MipiB 10 4,12 +
0,10 cm, npotu orpumanoi Hopmu (p < 0,05), cepe-
mHiX — 10 3,72 £ 0,09 cMm (p < 0,05). IIpu oMy
BCTaHOBJICHO 30UIBIIEHHS MPOJIOIBHOTO PO3MIpY y
4 xBopux. O3HaKH OJJHOYACHOTO PO3IIMPEHHS Ipa-
BOTO 1 JIBOTO IUTYHOUKIiB Bimmivamuck y 20,20 %
0ci0, a po3mupeHHs giBoro B — 28,79 % Bunamkis.
Po3Mmipn kamep NITyHOYKIB HE 3MIHIOBAIHCH Y
13,64 % xBopux. B KOHTpOJBHIN Tpymi XBOpHX i3
IT ct. A" nunaTarist mpaBoro nUTyHOYKa BiAMidama-
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csiy 10 % oci0, miBoro i npaBoro — y 10 % Bunan-
KiB, JiBoro —y 20 %.

Takox B OCHOBHIN Tpymi cepen 65,15 % xBo-
pux i3 II ct. I'X Oymo BUSABIEHO MOCTOBipHE MOTO-
BuienHs 3CJIILL, B To¥ ke 4ac cepen Mali€HTIB KO-
HTPOJIBHOI TPYNH HOro 30UIbIIEHHS BiIMivanock y
40 % Bunazxis (tadu. 1). Kpim nsoro B 000x rpy-
max XBopux OyJ0 BCTaHOBICHO MOTOBIICHHS
MIIIT. Tak y 51,5 % XBOpUX OCHOBHOI TpyIH OyIIO
BusiBiieHO ToToBieHHs MIIII 3 o3Hakamu 3MiHH
HaNpsMKY i1 pyxiB; i 9ac CHCTON BOHA pyXanacs
B cropony IIIIl, a He miBOTO, 3 YNM NOB’SA3YIOTH
nepeBanTaxeHHs TuckoM 1M1 i muckinesiro camoi
nepetrHKH [11, 19], aHanoriuna KapTHHA BCTaHOB-
JIeHa B KOHTPOJbHIN rpymi B 30 % Bunaakis.

JlocnimKkeHHs MOKa3HUKIB iHAEKCY MacH MioKa-
pay JIII BusiBMIIO HACTYNHY KapTUHY: B OCHOBHIi
rpymi xBopux i3 II ct. AT" (69,70 %), 6e3 renaepHoi
o3naku, IMMIIIII cranoBuB (142,56 + 1,63) /M i
B 40 % ocib KoHTpOJIBHOI Ipynu xBopux — (138,19
+ 2,12) 1/M°, IOCTOBIPHO MEPEBHILYIOYH iCHYIOUi
HOPMU.

B ocnogHiit rpyni xBopux i3 Il ct. I'X, y 39 3
HUX OyJI BHUSABIICHI HACTYIIHI BapiaHTH PEMOJICITIO-
BauHs (Devercux R. B. et al.,1999): koHreHTpU4He
pemozentoBanus — y 10,61 % BUMagKiB, KOHIICHT-
puuHy rineptpodito —y 22,73 % ocib, acumeTpuy-
Hy rineptpodito — y 12,12 %, excueHTpu4HE pemMo-
JICNIIOBaHHS Ta eKCUEeHTpuuHy rineprpodiro JIII
BimnoBigHO Yy 4,55 % 1 9,09 % mamientis. Kpim Toro
y 13,64 % xBopux wmi€i rpynu Oyso BHSABIEHO IO-
TOBIIEHHS BUIbHOI CTIHKH NMPaBoro nuryHouka. [1pu
IIbOMY O3HAaKH JWjaramii MOPOXHMH IIUTYHOUKIiB
Mamu micte y 25,76 % oci6. HopmansHa TOBIOIMHA
crirok JIII Bigmivanace y 37,88 % ocib.

B Toli ke "ac B KOHTPOJIBHIH Ipymi XBOpHX i3
II cr. I'X KinbKIiCTh BUNAAKIB peMOJieItoBaHHs OyJia
3HaYHO MEHIIOK — KOHLEHTPUYHA TrinepTpodis

BusBieHa y 20 % oci6, y 10 % mnamienTiB Oymm
O3HAKH ACHMETPUYHOI Ta EKCIEHTPHYHOI TilepT-
podii. dumararmist JiBOro NUTYHOYKA BUSBILLIACT Y
20 % xBOpHX.

[Ipu upoMy cepes XBOPUX OCHOBHOI I'PYITH Ma-
JIMH AlaMeTp MpaBoro nepeacepAs i po3MipH JIiBOro
nepescepAs AOCTOBIPHO HE PI3HWINCH BiJl TOKa3-
HUKIB OTPUMaHHUX B KOHTPOJIBbHIHN IPyIli XBOPHX.

301IBIICHHS YaCTOTH BHUITAJKIB KOHIICHTPHYHOT
Ta ekcueHTpuaHoi rineptpodii JIII, acumeTpruaanx
3MiH B MioKapai cepen xBopux Ha Al i3 mposiBamu
TINePBEHTWIALIHHOTO CHHAPOMY MOXKE CBIIUUTH
IIPO TIEBHY POJIb OCTAHHBOTO B 3POCTAHHI YaCTOTH
BUSIBJICHUX CTPYKTYPHHX 1 T€OMETPUYHUX 3MiH B
cepiti, purigHocTi #oro criHok [19]. Tomy HuHI
JIOIYCKAOTh, L0 B MPOLEC PEMOJICTIOBaHHS LTy~
HOYKIB B mnouyaTkoBuii mepion ['X mnpuitmMaioTs
y4acTh PO3JIaJU BEreTaTUBHOI PETyJIAIliil, XPOHIYHE
NepeHaBaHTA)KEHHSI TUCKOM, 3MiHH JIETeHEBOI BEH-
TIIALIT 1 KpoBOOOITY B MasoMy Kouri [6, 10].

BusiBneni cTpyKTypHO-(QYHKIIIOHANBHI 3MiHH
miBoro i mpaBoro nuryHoukiB Ha Tii ['BC wacrto
MOEAHYBAINCH 3 IX OUJIATAll€l0, IO CBLAYUTH PO
PHU3UK TOTipIIEHHS CKOPOTINBOI QPYHKIIT Miokapaa
[10, 21].

3a JaHUMHU IMITYyJIbCHO-XBHJIBOBOI JOIJIEPOMET-
pii Oy70 BCTaHOBJEHO, M0 MAaKCHMaJbHA IIBHI-
KICTh paHHBOTrO JiacToiiyHoro HamoBHeHHs JIIII
3MEHIIYBaJIacs YacTillle cepe]] XBOPHX 13 MposiBaMU
I'BC, munaramiero nnryHOUKiB, oci6 i3 II ct. AT.
[Ipu bOMy TMOKa3HWUKH MIBUAKOCTI Ii3HBOTO Jiac-
TOJIIYHOTO HAIIOBHEHHS B OCHOBHIH 1 KOHTPOJBHIN
rpymax IOCTOBIPHO HE PI3HIIMCH Mik coboro. Ta-
KOXX OyJI0O BCTaHOBJIEHO JIOCTOBIpPHE 3MEHIIECHHS
crniBBigHomenHs E/A 1 30UIblUeHHSA IOKa3HUKA
IVRT JIII, uio HaidyacTimie BHSBISUIOCH Cepes
XBOpHX, siki Masnu ['BC, po3imupeHHs: kamep HLTy-
HOYKIB, IOTOBIICHHS CTIHOK Miokap/a (Ta0i. 2).

Tabmnuus 2 — [TopiBHSAHHS NOKa3HUKIB TPAHCMITPaJIBHOTO MOTOKY y XBOPHX Ha TiIIEPTOHIYHY XBOPOOY B OC-

HOBHIH 1 KOHTpOINBHIH rpymnax (K)

I'pynu xBopux na I'X (M £ m)
IMoka3zHukH -
Icr. II cT. Ier. K er. K 3n0poB.i
0,56 + 0,02 0,50 + 0,03 0,58 + 0,03 0,48 + 0,04
1 il 1 ’ ’ b b b 1 O 63 :t O 02
E (w/e) pl -p5<0,05 p2-p5<0,05 p3-p5>0,1 p4 - p5<0,05 ' '
0,69+0,03 0,64 +0,04 0,64 +0,04 0,66 +£0,04
+
A (we) pl-p5>05 p2-p5>0,5 p3-p5>05 | pa-ps>o5 | 00003
0,81 +0,05 0,78 +0,05 0,91+0,04 0,73+0,03
' ' ' ' ' ' ' ’ 7+0,04
E/A pl - p5<0,05 p2 - p5<0,05 p3-p5>0,05 | p4-p5<0,05 09700
98,43 + 3,27 114,62 + 2,86 99,6 +4,68 110,76 £5,12
1 L 1 ’ L b L 1 92 16 :t 2 4
IVRT (ve) pl -p5<0,05 p2-p5<0,05 pl-p5<0,05 p4 - p5<0,05 ' '
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Tak 36inpmenHs nokaszHuka [VRT JIII B ocHo-
BHIH Tpymi BusBIsUIOCH cepen 25,64 % xBopux i3 |
CT. TiIepTOHIYHOI XBOpoOwH, i B 62,12 % ocib — i3 II
CT. apTepianbHOi rinepTeHsii. B koHTponpHil TpyIi
XBOPHUX, aHAJIOTIYHI 3MiHU BiAMIYaJIHCh BIAMOBITHO
y 14,25 % 1 30 % xBopux i3 I ct1. i II cT. rineproni-
9HOT XBOpOOH.

JlocniypkeHHsT TOKa3HUKIB TPUKYCIIJAIIBHOTO
MOTOKY BHSBHIIO CEPEJ XBOPHX OCHOBHOI TpymnH
posnaan penakcamii T npu I cT. I'X y 25,64 %
oci6 i mpu II ct. — y 62,12 % Bumaakax (tabm. 3).
I[Ipn wmpoMy BigMmidasocss 3HIDKCHHS IIBHUIKOCTI

criBBimHOMIEHHST E/A 1 3pocTaHHs dacy CIOBibHE-
HOTO TOTOKY PaHHbOTO HAMOBHEHHS MLIYHOYKIB
(DT), orpuMmaHHI pe3yapTaTH IEpeBa)kalld IMOKas3-
HHUKH KOHTPOIILHOT FPYIH CEPell 3H0POBHX.

CHoBiILHEHHS. PAHHBOTO JIACTOJIYHOTO HAIO-
BHEHHS IIUTYHOUKIB y Oinbirocti xBopux i3 I cr. I'X
OCHOBHOI TpYNH HIKYE BCTAHOBJICHOI HOPMH B
JaHUH Yac pO3MISAAIOTH SIK 3POCTAaHHS PHUTIIHOCTI
CTIHOK Miokapja, miasumieHns Tucky B JIII Ta pos-
Jamu TpajieHTa TUCKY MK IepeacepasM Ta ILTy-
HOYKOM [21].

Tabmus 3 — [opiBHAHHS MOKAa3HUKIB TPAHCTPHUKYCIINATHHOTO OTOKY B XBOPUX Ha TIMIEPTOHIYHY XBOPOOY

Ha TJIi MPOSBIB TIEPBEHTIIALIHOTO CHHIPOMY

I'pynu xBopux Ha I'X (M £ m)
Hoxa3zuuku
Ier. IT cr. Ier. K II cr. K 310poBi
E (m/c) 0,66 + 0,02 0,62 + 0,03 0,71+0,04 0,65+ 0,04 0.78 + 0.03
pl -p5<0,05 p2 -p5<0,05 p3-p5>0,1 p4 -p5<0,05 ' '
A (M/c) 0,71+0,03 0,75+ 0,02 0,66 + 0,05 0,72+ 0,04 0.69 +0.04
pl -p5>0,5 p2-p5>0,5 p3-p5>05 p4-p5>05 ' '
E/A 0,93 +0,03 0,83 +0,03 1,11+ 0,03 0,90 +0,04 113+ 0.04
pl -p5<0,05 p2 - p5<0,05 p3-p5>0,05 | p4-p5<0,05 ' '
DT (mc) 176,32 +£ 5,47 195,68 + 3,61 132,0+ 6,24 188,73 + 7,38 12456 + 6.1
pl -p5<0,05 p2 -p5<0,05 p3-p5>05 p4 -p5<0,05 ' '

OTpuMaHi JOCTOBIPHI BiJMiHHOCTI YaCTOTH PO-
37aiB  TreoMeTpii  [UIYHOYKiB,  IOKa3HHKIB
IMMIJILI, IVRT JIII y XBOpHX Ha TiNEpPTOHIYHY
xBopoOy Ha 111 'BC B mopiBHSHHI 3 KOHTPOJIBHU-
MH TPyIamM¥ 3I0POBUX 1 XBOPHX TillEPTOHIKIiB. Y
xBopux i3 [-II ct. ['’X OCHOBHOI Ipyny BCTAHOBJICHO
MO3UTHUBHUHN KOPEJAMIHHNEN 3B’SI30K MiX 30iibIIe-
HUMH PO3MipaMH IDTYHOUKIB Ta TpuBamictio [VRT
JIII (r = 0,46, p < 0,01), 1110 CBiTYKUTH PO HETATH-
BHUI BIUIMB KOMOIHAIl1 1aHuX (paKTOpiB Ha MpoIie-
cu penakcamii miokapaa. ITpu II cr. I'X Takox
BCTAHOBJICHO TIO3UTHUBHMH KOPENAIIMHUN 3B’A30K
Mmix IMMIIIII Ta tpuBanictio IVRT JIII (r = 0,52,
p < 0,01). ITopyu i3 MM MaB MicIe Bii’eMHHH KO-
pemsiitanii 38’130k Mixk IMMUIIII ta Makcumans-
HOIO IIBHJKICTIO HOTO PaHHBOTO JiaCTONIYHOTO
HanoBHeHHs (r = -0,38, p < 0,05), a Takok MiX po-
3MipaMH IUTyHOYKIB Ta criBBigHomeHHsM E/A (r =
-0,29, p < 0,05). Takoxx B ocHOBHi# rpymi i3 I-1I cT.
I'X Bigmiuanacs Bii’€MHa KOPEJSIIis MiXK yIOBib-
nHeusM IVRT Ta 3MeHIIEHHSM CIIBBIIHOIICHHS
E/A (r = -0,32, p < 0,05). Kpim Toro, B 4acTHHM
XBOPHX OCHOBHOI rpymu Oyia BHSBJICHA BiJ €MHA
kopessuis mixk E/A ta DT (r = -0,38, p < 0,05).

B konrposbHili rpyni xBopux i3 II cr. AI' Bu-
SIBJICHUH TMO3UTHUBHUI KOPEJSILIHHUN 3B’SI30K MiX
IMMUJIII Ta tpuBanictio IVRT OyB meio ciaadimmm
(r=10,28, p < 0,05) HiXX B OCHOBHI{; III0 TAKOX IIiJI-
TBEPAXKYE CTPYKTYpHO-
(HYHKIIOHATTFHIX 3MiH Ha MPOIECH peltaKcalii Mio-

HETaTUBHUI BIIJINB

Kapja.

ITpoBenena B JaHOMY HANPSAMKY JIOCITIJHAIBKA
po0OTa MEBHUM YMHOM CXOXa 3 PSJIOM ICHYIOYHMX
HAyKOBHX OTpalfoBanb [6, 9]. fka cTBepIKye Tpo
HEOOXIHICTh KOHTPOJIIO 32 CTAHOM BEreTaTHBHOI
HEpPBOBOI CHUCTEMH, NPOsIBaMHU ii AMCHYHKIIH, 30K-
peMa TiNepBEeHTHIIAIIMHOTO CHHIPOMY, SKi HpHi-
MaloTh y4yacTh B CTaHOBJICHHI apTepiajbHOI Tinep-
Tensii [3].

BusiBnene 301IbIICHHSI BUMAIKIB CTPYKTYpHO-
(YHKIIOHAJIBHUX 3MiH 3 OOKY HUIYHOYKIB cepus y
xBopux Ha ['X Ha TJi rinepBEeHTHIAIIINHOTO CHH/I-
POMY CBIAYUTH MPO MOKJIMBHH JTONATKOBHH Hera-
TUBHUH BIUIMB HEHPOTEHHO! TiMEpBEHTHIALIl Ha
MPOIIECH peJlaKcallii Ta peMOICTIOBaHHS MioKapa.
[Tonibue moripmeHHs penaxcamii Miokapxy HHHI
PO3TISAAIOTH K PO3JAAN «I1aCTONIYHOTO PE3ePBY»
[12, 20, 21]. TToxi6Hi 3MiHM B MiOKap/i rilmepToHi-
KiB MOKHA IIOB’S3aTH i3 3MEHIIEHHSAM BHYTpIlI-
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HOKTITHHHUX 3anaciB AT® i migBUIIEHHSM BHYT-
pitmabokmiTHEROrO Ca’’, 10 SKMX TpHYeTHI Mexa-
Hi3MU pecripaTopHoi rinmokamnHii Ta ankanosy [3].

[Ipu rinepToHivHi# XBOpoOi B yMOBax KOMOp-
01IHOTO TINEePBEHTWIALIHHOTO CHHAPOMY IPOSIBH
JACTONMIYHOT MUCQYHKIIT MOXIHUBO HAa IEPIIUX
CTaigX TrinepreHsii € MposBOM KOMIIEHCATOPHOI
peakilii, HCHaleXKHUX MEXaHI3MIB ajanTalii, sKi
MOCTYIOBO MPHU3BOJATH 0 CTPYKTYPHUX Ta ITOCH-
JIeHHs (YHKIIOHAJBHUX PO3JIaJiB CEPIEBOI MisIb-
HocTi Ta remomuHaMmiku. lle 3Haimo miaTBep-
JOKEHHS B DSl KIIHIYHAX Ta €KCIEPUMEHTAIbHUX
JOCTIKEHB, JI¢ BiAMidalyd paHHI O3HAKH AiacTONi-
yHOi aucyHKIil 3 OOKy MpaBHX IIIYHOUKIB IIPH
rinepToHiuHii xBopo6i [11, 21, 22].

[IpoBeaeHuil MOPIBHAIBHUI aHAIli3 OTPUMAaHUX
pe3yJbTaTiB BUSIBUB Y YaCTHHU TiNEpTOHIKIB i3 I cT.
I'X na o1 I'BC po3mmpenHs NUTyHOUKIB ceplis 0e3
JIOCTOBIPHOT'O MOTOBILICHHS CTIHOK MiOKapay, 40oro
HE BiMIYaochk cepell XBOPUX KOHTPOJBHOI IPYIIH,

BucnoBxku

BcraHoBi€HO, 110 y XBOpUX Ha TiNEPTOHIYHY
xBopoOy I-II cranii mopymeHHs niactonignoi QyH-
KIii 000X MUTYHOUYKIB YacTillle BUSBIUIACS B 0Ci0 3
O3HaKaMH TiNEePBEHTWISALIHHOTO CHHAPOMY.

PexomeHnm0BaHO TIpW JIIKyBaHHI XBOpHX Ha Ti-
HEePTOHIYHY XBOPOOY CBOEYACHO BHSBISITH KOMOD-
OigHI CTaHHW, B TOMY YMCIIi NPOSIBH TiNEPBEHTHIIS-

HepCl'leKTl/IBI/l nmoaaJIbIIuxX I[OC.]'lilI?KeH])

110 MOJKE CBIIYMTH PO MOEJHAHUIT BIUIUB CHCTEM-
HOTO apTepiaIbHOTO TUCKY, HEHPOTEHHOI TilepBeH-
TWIIALII, PO3JTIa/liB BETETATUBHOI PETYJIMii Ha Jere-
HEBUIl KpPOBOTOK, ToHyc Miokapxmy [5]. Ilomibna
JUIIATAallis MUTYHOUYKIB Tpu M’skiit Al wacto mae
TPaH3UTOPHUH XapakTep, OJHAK B IIOJAJIBIIOMY
CpuATUME MOP(QOJIOTIYHMM 3MiHAM B MiOKap/i
[10].

Ha mincraBi oTpuMaHuX pe3ynbTaTiB MPSIMUI
B3a€MO3B’SI30K MK TOMIpHUM 30LTBIICHHAM pO3-
mipiB [T i xapaxrepuctukamu JIIII, i HaBOaKw,
HaM JOCTOBIPHO BCTQHOBHTH HE BIAJIOCh, OJHAK
MOKHa HPHUITYCTHTH, L0 PO3MIMUPEHHS OIHOIO i3
[OUTYHOUYKIB CIIPHs€ 3MiHaM [iacTOJIYHHAX BIIACTH-
BOCTEH IHIIIOr0, OCOOJMBO B YMOBaX KOMOPOIiIHOC-
ti. ToMy npu JiKyBaHHI XBOPHX Ha apTepiajbHy
rinepreHsito MoTpioHO 00OB’SI3KOBO BPaxOBYBATH
CTaH BEreTATMBHOI pEryliilii, TeoMeTpilo Kamep
ceplisl, NOKa3HUKH SKHX MOXYTh BinmoOpaxatu ede-
KTHBHICTh MIPU3HAYCHOT TEpaITii.

niftHoro cuaApomy. ExoKI' mocmimkeHHS reoMer-
PUYHOTO THITy NDIYHOYKIB MOTPIOHO BKIIOYATH B
000B’s13KOBE OOCTEKCHHSI XBOPHX Ha TIlEPTOHIYHY
xBopoOy. Lo MO3BONHTE OIIHUTH TSKKICTH ypa-
KEHHS Cepls, BU3HAYNTH IUIaH JIKyBaHHS, KOHTPO-
JIOBAaTH HOTO e(EeKTHBHICTH 1 HE TUIBKH 32 PiBHEM
AT.

[epcrexTiBa MoJANBIINX TOCTKEHD Oy/Ie CpSMOBaHa Ha po3poOKy crioco0iB KOPEKITii IPOsIBiB TiepBEH-
TIWIALIHHOTO CHHAPOMY Y XBOPHX Ha TIMEPTOHIYHY XBOPOOY.
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A REHABILITATION EFFECT OF WATER WITH LOW
SURFACE TENSION ON THE FUNCTIONAL CONDITION OF
THE KIDNEYS

The aim of the research was to determine the influence of low
surface tension water load on the excretory function of kidneys and
the urine surface tension compared to induced diuresis by ordinary
tap water.

Material and methods of research: In the experiments on 40
white nonlinear male rats weighing 0.16-0.18 kg the effect of low
surface tension water load (43 dyn/cm) was studied, which was
obtained by treating tap water with coral calcium (Sango Coral,
Okinawa, Japan). The excretory function of kidneys was studied
under the conditions of water-induced diuresis and low surface
tension water loading, for which the fluids in the amount of 5% of
body weight were injected into the stomach of rats with the help of a
metal probe with further urine collection after 2 hours. Urinary
creatinine concentrations were determined based on the reaction with
picric acid. Concentrations of sodium and potassium ions were
studied by using flame photometry on PFP-1. The concentration of
urinary protein was estimated by the method with sulphosalicylic
acid. The urine pH as well as the concentrations of titratable acids
and ammonia was determined. We calculated the excretion of
potassium and sodium ions, protein, titratable acids, ammonia, and
ammonium coefficient. The urine surface tension was determined by
the Harkinson method of stalagmometric droplet counting, based on
the determination of the weight of the droplet which is detached from
the capillary due to gravity.

Research results. As a result of the experiments on 40 white
nonlinear pubertal male rats with induced diuresis under low surface
tension water load (43 dyn/cm) compared to conventional tap water
(the surface tension is 73 dyn/cm) a systemic effect was found on
inhibition of the surface tension of urine from 75.00+0.000 dynes/cm
to 74.05+0.260 dyn/cm (p<0.01), a decrease in the loss of urinary
protein from 0/36+0.0074 mg/2h-100g to 0.012+0.0024 mg/2h-100g
(p<0.01), sodium ions and the presence of significant
interdependencies between the wurinary surface tension, the
concentrations of sodium ions and urinary protein.

Conclusion. The low surface tension water load (43 dyn/cm)
compared to the diuresis induced by ordinary tap water (surface
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tension 73 of dyn/cm) is characterized by the systemic impact along
with the inhibition of the urine surface tension (p<0.01), reduction of
urinary protein losses and presence of reliable interdependencies
between the urine surface tension, concentrations of sodium ions and
urinary protein. Thus, the use of water treated with the Coral-mine
preparation may be recommended as a rehabilitation remedy with a
view of improving the functional condition of the kidneys both in
health and damaged tubules of the nephron.

Keywords: water diuresis, surface tension, coral calcium, protein
excretion, multifactor regression analysis.

Corresponding author: antonivalona@ukr.net

PEABLIITAIIAHANA BIIJINB BOIU HU3BKOI'O
MOBEPXHEBOI'O HATAT'Y HA ®YHKIIOHAJIbHUI CTAH
HHUPOK

Meta podoTu: 3’4CyBaTH BIIMB HaBaHTa)XKEHHS BOJOIO HU3BKOTO
MIOBEPXHEBOT'O HATATY Ha MOKAa3HUKH €KCKpPeTOpHOi (PpyHKHIl HUPOK Ta
MOBEPXHEBHH HATAT ceui MOPIBHSIHO 3 1HIYKOBAaHUM Jiype3oM 3BHYaii-
HOIO BOJOTIHHOIO BOJIOIO.

Marepiasn Ta MmeToau nociaimkenns. B excnepumentax na 40 ca-
MIIX OlnMx HeniHidHMX miypiB macoro 0,16-0,18 kr mocmimkyBanu
BIUIUB HABaHTAXXCHHS BOJOI HU3BKOTO IIOBEPXHEBOTO HATATY
(43 nun/cm), Ky OTPUMYBAIIU IUISIXOM OOPOOKH BOJOTIHHOI BOIU KO-
panoBuM KambIieM (xkopan Canro, o. OkiHaBa, SmoHis). ExckperopHy
(YHKIIF0O HIPOK BHUBYAJIH 32 YMOB BOJHOTO iHAYKOBAaHOTO Aiype3y Ta
HaBaHTA)XEHHS BOJIOI0 HU3BKOTO MOBEPXHEBOT'O HATATY, AJS YOTO JIOC-
JKyBaHI piAMHU B KUTBKOCTI 5 % BiJ MacH Tina 3a JOTIOMOTOK0 MeTa-
JIEBOTO 30HJa YBOJMIM LIypaM y HIIYHOK i3 MOJAIbLIMM 300poM ceui
BIIPOJIOBXK 2 TOAMH. Y Cedi BU3HAYAIM KOHICHTpAIlii KpEaTHHIHY 3a
peakii€lo 3 MIKPUHOBOI KHcIOTOI. KoHIeHTpauii ioHIB Harpito Ta
KaJio JociipkyBanu meronoM ¢oromerpii nmoaym's Ha GIJI-1. Kon-
IEHTPAaIlil0 OiKa B CedYi OIIHIOBAJIN 32 METOJOM i3 Cysb(ocaimio-
BOIO KHcioTOl0. Brusnawanu pH ceui, koHIEHTpamii KUCIOT 10 THTPY-
I0ThCs, amiaky. Po3paxoByBain: eKCKpeIito 10HIB Kalifo, HATPiro, OiJI-
Ka, KACJIOT IO TUTPYIOTHCS, aMiaky, aMOHIHHNA koedimieHT. [ToBepx-
HEBHH HATAT cedi BU3HAYAIIM CTATarMOMETPUYHUM METOJIOM Migpaxy-
HKY Kpareib 32 MeToJoM XapKiHCOHA, B OCHOBI SIKOTO JIE)KUTh BH3Ha-
YeHHS Bard Kparuti, 10 BiPUBAETHCS BiJ KAMIspa Mif JI€K0 CHIU TS-
HKIHHSL.

PesysabraTH gociimkenHs. HaBaHTaxeHHs BOJOI0 HHM3BKOIO MO-
BEPXHEBOTO HaTATY (43 muH/CM) MOPIBHAHO 3 iype30M iHIyKOBaHHUM
3BUYAiHOIO BOJIOTIHHOIO BOJIOIO (TIOBEpXHEBUU HATAT 73 AWH/CM) Xa-
PaKTEepU3y€eThCSI CHCTEMHUM BIUIMBOM Ha NPHUTHIYEHHS ITOBEPXHEBOTO
HaTsary cedi 3 75,00 £ 0,000 mun/cm mo 74,05 + 0,260 muu/cMm (P <
0.01) 3menmennst BTpar Oinka 3 ceuero 3 0,36 £ 0,0074 mr/2roa-100r
1o 0,012 + 0.0024 mr/2roa-100r (p < 0,01), ioHM HaTpiO Ta HAsBHICTh
3HAYHOI B32€EMO3AJIEKHOCTI MIXK ITOBEPXHEBUM HATSTOM CE€4i, KOHIIEH-
TpawisMH 10HIB HaTpiro Ta OijKa B cedi.

BucnHoBok. Y nocnizax Ha 40 OUIMX HENIHIHHUX CTATEBO3PLIMX
HIypax-camisx 3 IHJAYKOBaHHUM Jiype30oM 3a yMOB HaBaHTAXXCHHS BO-
JIOI0 HU3BKOTO MOBEPXHEBOTO HATATYy (43 muH/CM) NMOPIBHAHO 31 3BH-
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YaliHOIO BOAOTIHHOIO BOAOIO (ITOBEPXHEBUH HATAT 73 AMH/CM) BCTaHO-

BJICHO HasBHICTH CHCTEMHOTO BIUIUBY 3 TAJIBMYBAaHHSAM ITOBEPXHEBOTO

HaTaTy cedi (p< 0,01), 3MeHIIECHHSIM BTpAT i3 ceuero OiIKa Ta HasBHiC-

TIO TOCTOBIPHUX B3a€MO3AJICKHOCTEH Mi’K TOBEPXHEBUM HATATOM Cedi,

KOHIICHTpAI[iIMHU 10HIB HATpit0 Ta Oinka cevi. TakuM YHHOM, BUKOPH C-
TaHHA BoJaHu, 0OpobOieHoi npenapatom Coral-mine, Moxe OyTu peko-
MEHJIOBAHO K peadimiTariiHui 3acid 3 METOX MOJIMIICHHS ()YHKI[iO-
HAJIBHOTO CTaHY HHUPOK SIK MPU MOLIKO/KCHHI KaHAJbIB He()POHA, TaK
1 IpY HOpMaNbHIH (QYHKIIT HUPOK.

KuarouoBi ciioBa: miypes3, IOBEepXHEBHIA HATAT, KOPAJOBHUHA KaJbIIii,

eKcKperis Oinka, 6ararodakTopHUI perpeciiHuil aHamis3.

ABTOp, BinnoBinansHuii 3a cryBanHs: antonivalona@ukr.net

Introduction

It is known that the surface tension of the
water that has been treated with coral calcium
(Sango Coral, Okinawa, Japan) decreases from
73 dyn/cm to 43 dyn/cm. The surface tension of
intracellular water is also 43 dyn/cm [1, 2, 3].
Expectedly, there arises a question that the
body’s load with low surface tension water
should be energetically favorable for cells,
including nephrocytes, the main energy-
dependent process of which is the reabsorption of
sodium ions [4, 5]. At the same time, the issue of
the systemic influence of low surface tension
water on the organism and the excretory function
of kidneys in intact animals has not been clarified
to date [6, 7].

The aim of research. To find out the
influence of low surface tension water load on
the excretory function of kidneys and the urine
surface tension compared to induced diuresis by
ordinary tap water.

Material and methods. In the experiments
on 40 white nonlinear male rats weighing 0.16-
0.18 kg the effect of low surface tension water
load (43 dyn/cm) was studied, which was
obtained by treating tap water with coral calcium
(Sango Coral, Okinawa, Japan). The excretory
function of kidneys was studied under the
conditions of water-induced diuresis and low
surface tension water loading, for which the
fluids in the amount of 5% of body weight were
injected into the stomach of rats with the help of
a metal probe with further urine collection after 2
hours. Urinary creatinine concentrations were
determined based on the reaction with picric
acid. Concentrations of sodium and potassium
ions were studied by using flame photometry on
PFP-1. The concentration of urinary protein was

estimated by the method with sulphosalicylic
acid. The urine pH as well as the concentrations
of titratable acids and ammonia was determined.
We calculated the excretion of potassium and
sodium ions, protein, titratable acids, ammonia,
and ammonium coefficient. The urine surface
tension was determined by the Harkinson method
of stalagmometric droplet counting, based on the
determination of the weight of the droplet which
is detached from the capillary due to gravity. The
stalagmometer is a calibrated burette with an
extension in the middle part with a thick-walled
capillary tube with a polished tip. When
determining the interfacial tension, the capillary
directed downward was placed into a vessel with
the fluid under test. When the drop is detached,
the weight of the drop Py is balanced by the force
equal to the surface tension multiplied by the
length of the capillary circle with the radius ry,
i.e. P.=2-n-r-o,/K,, where k, is the correction
factor that takes into account that the detachment
of droplets occurs along the radius of the drop
waist, which is smaller than the radius of the
drop itself. In order not to measure the radius of
the capillary rk, it was excluded by the method of
comparison Sx with the surface tension of the
reference liquid sO-water. Therefore, the
capillary was first filled up to the mark with
distilled water and the number nO of droplets
produced by water leakage was counted. Then,
the capillary was filled with the same volume of
the tested liquid and the number of droplets nx
produced in this case was calculated. Thus, s, =
SeNg/ny, where s,=73,05 dyn/cm, at an ambient
temperature of 18°C at the time of the
experiment, no=36 droplets [8, 9]. The statistical
processing of the data obtained, including
multifactor regression analysis, was performed
on a computer using Statgrafics, Statistica, and
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Excel-2003. All the experiments were carried out
in accordance with the rules of work with
experimental animals (1977) and the provisions
of the Council of Europe Convention on the
Protection of Vertebrate Animals used in
Experiments and Other Scientific Purposes (18
March 1986).

75
1
74,5

74

73,5

:

Research results. The urine surface tension
under the conditions of induced diuresis carried
out with low surface tension water decreased
compared to the load with the ordinary tap water

(Fig. 1).

Figure 1 — The urine surface tension (dyn/cm) under water-induced diuresis conducted with tap water (1) and
low surface tension water (2) treated with coral calcium (Sango Coral, Okinawa, Japan)

Under experimental conditions, it was revealed
that there were no changes in the volume of
urination, the concentration of potassium ions in the
urine and its excretion; there was a tendency to the

inhibition of the concentration and excretion of
sodium ions in the urine, while the concentrations
of creatinine and urinary protein and its excretion
decreased (Table 1).

Table 1 — The influence of induced diuresis with the water of low surface tension on kidney function in intact

rats (x+Sx)

Factors Tap water load — Low surface tension water
controls (n=8) load (n=8)
Diuresis, ml/2h-100g 2.74+0.230 3.23+0.269
Relative diuresis, % 54.81+4.601 64.70+5.39
The concentration of sodium ions in urine, mM/I 1.52+0.51 0.86+0.229
The excretion of sodium ions, mcM/2h-100g 3.97+1.297 2.8140.783
The concentration of potassium ions in urine, mM/I 56.4+6.48 65.5+10.64
The excretion of potassium ions, mcM/2h-100g 149.8+£15.04 220.9+48.41
The concentration of creatinine in urine, mM/I 0.89+0.028 0.80+0.028
p<0.05
The concentration of urinary protein, g/l 0.014+0.0033 0.004-+0.0006
p<0.01
Protein excretion, mg/ 2h-100g 0.036+0.0074 0.012+0.0024
p<0.01

Notes: p — the probability of differences from the tap water load;

n — the number of observations
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The estimation of the acid-regulating function
of kidneys under the conditions of induced diuresis
carried out by the water with low surface tension in
comparison with ordinary tap water revealed no
reliable differences (Table 2).

The multifactor regression analysis revealed
reliable correlations between the urine surface
tension, the concentration of urine sodium ions and
concentration of urinary protein under water-
induced diuresis with low surface tension water in
intact animals (Fig. 2).

Table 2 — The effect of diuresis induced by water with low surface tension on acid-regulating kidney

function in intact rats (x+Sx)

Factors Tap water load - controls | Low surface tension
(n=8) water load (n=8)

Urine pH, units 6.4+0.09 6.3+0.11

The excretion of titratable acids, mcM/2h-100g 28.54+4.876 29.954+4.488
The excretion of ammonia, mcM/2h-100g 37.59+4.603 38.12+7.035
The ammonium coefficient, units 1.44+0.120 1.27+0.129
The concentration of hydrogen ions in urine, mcM/I 0.46+0.102 0.61+0.183
The excretion of hydrogen ions, nM/2h-100g 1.25+0.296 2.20+0.856

Note: n — the number of observations

The revealed decrease in the urine surface
tension under the conditions of induced diuresis
conducted by water with low surface tension
compared to the load with ordinary tap water
indicates the stability of the structure and the
systemic impact of water treated with coral
calcium.

Low surface tension water is likely to penetrate
cells, including the nephrocytes of the proximal
nephron, with lower energy consumption, because
its surface tension is such as that of intracellular
water. As a result, the energy exchange of
nephrocytes in reabsorption of sodium ions and
protein in the proximal tubule improves [7]. This
leads to a decrease in the loss of urinary protein and
causes a tendency to decrease the concentration of
sodium ions in the urine. The fact that these
processes are caused exactly by exposure to low
surface tension water is proved by the multifactor
regression analysis of reliable correlated relations
between the surface tension of the urine,
concentration of sodium ions in the urine and
concentration of urinary protein under the
conditions of induced diuresis by low surface
tension water in intact animals. The decrease in the
concentration of creatinine in the urine is caused by

improved energy exchange of cells of the proximal
nephron, aimed at greater reabsorption of sodium
ions as the main energy-dependent process of
kidneys and lower reabsorption of water [4, 5].

Symmetrical clusters of top water treated with
the coral-mine preparation reduce the degree of
erythrocytic aggregation, improve the
microcirculation the delivery of oxygen to the renal
tubules and stipulate the insufficiency [10, 11]. As a
result of these effects the realization of the chief
energy — dependent process of the renal tubules
improves — the reabsorption of the sodium and
protein ions in the proximal portion of the nephron
both in health and in case of a damage of the
proximal tubules with corrosive sublimate and 2.4 —
dinitrophenol.

Moreover, the protective-rehabilitative effect of
absorption in the proximal tubule may precede the
form of endocytosis without substantial energy
consumption, whereas unstructured water with
asymmetric clusters will probably be reabsorbed via
a disruption of hydrogen bonds with a subsequent
reabsorption of water molecules in the proximal
tubule via the channels formed by the protein —
aquaporin.
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Figure 2 — The expressiveness of reliable correlated connections between the urine surface tension — X
(dyn/cm), concentration of urine sodium ions — Y (mM/l) and concentration of urinary protein — Z (g/l) under the
conditions of induced diuresis by water with low surface tension in intact animals. The intensity of coloration
corresponds to the degree of expressiveness of the correlations

Conclusions

The low surface tension water load (43 dyn/cm)
compared to the diuresis induced by ordinary tap
water (surface tension 73 of dyn/cm) is character-
ized by the systemic impact along with the inhibi-
tion of the urine surface tension (p <0.01), reduc-
tion of urinary protein losses and presence of relia-

ble interdependencies between the urine surface
tension, concentrations of sodium ions and urinary
protein. Thus, the use of water treated with the Cor-
al-mine preparation may be re commended as a
rehabilitation remedy with a view of improving the
functional condition of the kidneys both in health
and damaged tubules of the nephron.
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PECULIARITIES OF HEMODYNAMIC AND METABOLIC
INDICATORS IN PATIENTS WITH ARTERIAL
HYPERTENSION AND CONCOMITANT OBESITY
DEPENDING ON PLASMA RENIN ACTIVITY

The aim of the research: to evaluate the effect of plasma renin
activity on the state of hemodynamic and neurohumoral parameters
in obese hypertensive patients.

Materials and Methods: Anthropometric, biochemical,
automated methods of immune analysis, spectrophotometric,
instrumental, statistical methods were used to examine 200
hypertensive patients with class I-1l1 obesity aged 45-55 vyears.
Patients were divided into two groups depending on plasma renin
activity: the first group included 21 patients with low-renin
hypertension, the second — 179 patients with high-renin hypertension.

Results: Patients with HRAH had higher blood pressure BP
(DBP, p = 0.004, SBP and mean blood pressure, p<0.001 for both
indicators), higher CIMT bifurcation (p = 0.003) and cPWV (p =
0.023), larger size of the left ventricle and its MM (p = 0.039)
compared with patients with LRAH. The HRAH was associated with
a more pronounced imbalance of the oxidative stress system —
antioxidant protection, higher levels of leptin, total cholesterol and
LDL cholesterol. In the absence of differences in glycemic levels,
patients with HRAH had significantly higher insulin levels and more
pronounced IR, as assessed by the HOMA index. Patients with low
plasma renin activity had significantly lower serum aldosterone
levels with significantly higher ARR levels than patients with high
plasma renin activity.

Conclusions: Features of cardiovascular remodeling and
neurohumoral status depending on the phenotype of hypertension in
patients with concomitant obesity have been established.

Keywords: arterial hypertension, low-renin hypertension, high-
renin hypertension, plasma renin activity, obesity.
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Introduction

Hypertension remains one of the few nosologies

without a common etiological
publications on hypertension,

OCOBJMBOCTI TEMOJUHAMIYHHUX TA METABOJIIYHUX
INOKA3HUKIB Y XBOPUX HA APTEPIAJIBHY I'IEPTEH3IIO
I3 CYNOYTHIM OXHWPIHHSIM B 3AJIEZXKHOCTI BIJ
AKTHUBHOCTI PEHIHY B IIJIA3MI

Meta po6oTH ToJsITana B OIIHIOBAHHI BIUIUBY aKTHBHOCTI PEHIHY
IUTa3MH Ha CTaH TeMOJWHAMIYHHX ITapaMeTpPiB Ta METaOOJIYHUX MTOKa3-
HUKIB y XBOPHX Ha apTepiaNbHy TIIEPTEeH3I€I0 i3 CYITyTHIM OXHUPiHHIM.

Martepianu i meroan: O6ctexeno 200 marieHTiB i3 apTepiaJbHOIO
rineprensieto (Al') ta oxupinaam (OX) I-1I crynenis. [amienTn Oynu
MOJICHI HA JIBI TPYMHU 3aJIC)KHO BiJl aKTUBHOCTI PEHIHY IUIA3MH: IO
nepiuoi rpymnu BBiHIIoB 21 mamieHT 3 HU3bKopeHiHoBowo Al' (HPAT), no
npyroi — 179 nauientiB 3 BucokopeniHoBoto AI' (BPAI'). AnTpornomer-
puyHi, O10XIMiYHi, aBTOMaTH30BHI METOJM IMyHHOTO aHalli3y, CIIEKTPO-
(hoToMeTpHYHi, iIHCTpYMEHTAIbHI Ta CTATUCTHYHI METOAN BHKOPHCTOBY-
BaJIM TIPU TPOBEICHHI JOCITI[KSHHS.

PesyastaTn. [amieatn 3 BPADI mamm Bumi pisai AT (JAT, p =
0,004, CAT i cepenniii AT, p < 0,001 m1s 060X MOKa3HUKIB), OLTBII
3HavyeHHs noka3HukiB TIM 3CA Ha piBHi 6ipypxkamii (p = 0,003) i IIITX
3CA (p = 0,023), Gurbii po3mipu niBoro nurynouka ta MMJIII (p =
0,039) mopiBusHO 3 mamientamu i3 HPAT. BPAI acoriroBanacst 3 61ibIi
BUPKEHUM JHMCOANTaHCOM CHCTEMH OKCHIATHBHOI'O CTPECY — aHTHOKCH-
JTAHTHOTO 3aXMCTY, BHIIMMH PIBHAMH JienTUHY, 3arambHoro XC i XC
JITHII. Tamientn 3 BPAI' Manu nocToBipHO BUI PiBHI IHCYINIHY i
Oinmprr BupakeHy IP 3a BiCyTHOCTI BiIMIHHOCTEH IIOAO PiBHIB TIIKEMil.
JloCTOBIpHO HWXXYMI PiBEHb CHPOBATKOBOTO AJIBIOCTEPOHY 3a OCTOBi-
pHO Oimbm Bucokoro moka3Humka APK ycTaHOBiIeHO B malli€HTiB i3
HPAT nopiBHsHO i3 rpymnoro nanieHTiB 3 BPAT.

BucHoBKHM. BcTaHOBIEHO OCOOJMBOCTI CEpLEBO-CYIUHHOIO pPEMO-
JIEIIFOBAHHS Ta HEHPOI'yMOPAJILHOTO CTaTycy 3ajiekHO Bia deHoTumy Al
y Mali€HTIB i3 CYMyTHIM OKUPIHHSM.

KuarouoBi ciioBa: aprepianbHa rineprensis, Hu3bkopeHiHoBa Al', BU-
cokopeHiHoBa Al', aKTHBHICTb peHiHY IUIa3MH, OXKUPIHHSL.

ABTOp, BiAnoBixaIsHuUi 32 mucTyBanns: valentinapsareva27@gmail.com

patient with subsequent cardiovascular complications

[1-4].
basis. In most The discovery of forms of arterial hypertension
can find with  known mechanisms allows for targeted

effective therapy and in some cases to achieve a

formulated with varying degrees of categorical, but
unchanging in essence, the statement that the
etiology of hypertension (essential arterial
hypertension) still remains undisclosed. At the very
best, information is given about the multifactorial
origin of the disease, followed by a more or less
complete list of these factors: genetic predisposition,
overweight and obesity, sedentary lifestyle, smoking,
diabetes, kidney disease, diet rich in fats and salt.
Probably, the list can be extended, but it does not
clarify the etiology of hypertension, it is very
difficult to assess the causal role of each of these
factors in the origin of the disease in a particular

complete cure. However, the contingent of patients
with LRAH belongs to the group of patients with
unclear etiology, as its development is associated
with polygenic systems and with a significant
influence of environmental factors, ethnicity, age,
blood pressure, the presence of comorbid
pathologies: Kidney disease, diabetes, metabolic
syndrome [3, 5, 6].

Attempting to understand the essence of this
form, attention was paid to aldosterone as one of the
most effective factors in the suppression of renin, on
the one hand, and the formation of hypertensive
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status — on the other hand [4, 7]. As the mechanisms
of aldosterone involvement in the pathogenesis of
low-renin hypertension deepened, the main genetic
and physiological links in the development of
various forms and syndromes of LRAG were
established. The study of genetic and physiological
mechanisms of the low-renin form of arterial
hypertension provides an illustrative example of how
penetration into the intimate mechanisms of blood
pressure regulation in each case allows identifying
individual-specific syndromes and establishing the
original causes of the disease [8-12]. Progress has
obviously been done in revealing the causes and
mechanisms of essential hypertension.

Analysis of the forms and manifestations of
LRAH gives an example of how you can expand the
pool of hypertensive conditions of known etiology
and gradually move towards the disclosure of
multiple and diverse, but still largely unclear causes
of the origin of the essential hypertension [13, 14].

Thus, the study of the activity of such
components of RAAS as renin and aldosterone, their
evaluation in hypertensive patients depending on the
presence and absence of obesity, IR, is an urgent
problem that requires detailed study.

The aim of the research: to evaluate the effect
of plasma renin activity on the state of hemodynamic
and neurohumoral parameters in hypertension
patients with concomitant obesity.

Clinical characteristics of patients and
research methods. We examined 200 hypertensive
patients with class I-1l obesity aged 45-55 years.
Patients were divided into two groups depending on
plasma renin activity: the first group included 21
patients with low-renin hypertension, the second —
179 patients with high-renin hypertension.

Measurements of height, body weight, and BMI
calculation formed physical examination of patients.
The waist-to-hip ratio was determined due to
patients' waist circumference (WC) and hip
circumference (HC). Office BP was measured in
accordance with the 2018 ESC/ESH Guidelines for
the management of AH [15]. Difference between
SBP and DBP evaluated as pulse BP. Average BP
was calculated by the formula:

Average BP = 0.42 x (SBP — DBP) + DBP

Morphofunctional properties of the myocardium
were evaluated during ultrasound examination of the
heart in one-dimensional, two-dimensional and
Doppler modes by conventional methods. The
volumes of left and right atria (LAV and RAV,
respectively),  end-systolic and  end-diastolic
diameters (LVESD and LVEDD, respectively) of the

left ventricle (LV), diameters of LA and aorta (LAD
and AD, respectively) were evaluated. The ejection
fraction (EF) was calculated by the formula:

EF = (EDV -ESV)/EDV,

where ESV and EDV are the end-systolic and
end-diastolic LV volumes, respectively.

The thickness of the posterior wall of the LV and
the thickness of the interventricular septum in the
systole (TPWs and TIVSs, respectively) and diastole
(TPWd and TIVSd, respectively) were measured.
The relative wall thickness of the LV (RWT) was
calculated by the formula:

RWT = (TPWd + TIVSd) / LVEDD

The LV myocardial mass index (LVMI) was
calculated as the ratio of the LV myocardial mass
(LVM) to the surface area of the body (S):

LVMI =LVM/S

Left ventricular diastolic function was evaluated
by pulmonary artery blood flow and transmitral
diastolic blood flow in pulsed Doppler with the
determination of the following parameters:
maximum early LV filling rate in spectral mode (E),
maximum late (atrial) filling speed (A), ratio of
maximal rates of early and late filling of LV at
spectral mode (E/A), time of isovolumic relaxation
of LV (IVRT), time of deceleration early diastolic
flow rate (DT), maximum early LV filling rate at
tissue mode (e”), mean pulmonary artery pressure
(AP) by Kitabatake, ratio of E and e” (E/e”). For
studying endothelial function, the degree of
endothelium-dependent vasodilation (EDVD) in
reactive hyperemia was determined in all patients.
Investigations were carried out using a broadband
linear transducer 5-12 MHz Doppler color mapping
with three readings being taken arteries at 15-min
intervals between samples on the left and right
brachial arteries, according to the method of
Celermajer D. S. (in the modification of the method
by Ivanova O. V.) [16, 17]. Normally, the maximum
vasodilation of the brachial artery should exceed
10% of the original diameter. Simultaneously, we
measured the intima media thickness (CIMT) of the
carotid artery (CA, 2 cm proximal to the bifurcation
of the common CA). The pulse wave velocity
(PWYV) in the carotid artery (cPWV) was determined
by the W-Track method; determination of the PWV
in the abdominal aorta (aPWV) was performed using
a phased sensor.

In this study we defined venous blood glucose
concentration and insulin levels with standard
biochemical methods. The patients were also tested
for glucose tolerance. Insulin resistance (IR) was
determined using the homeostasis model assessment
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index (HOMA-IR). The activity of the renin-
angiotensin—aldosterone  system (RAAS) was
evaluated by the levels of aldosterone and plasma
renin activity (PRA), as well as by the aldosterone-
renin ratio (ARR). Low-renin hypertension was set at
< 0.65 ng/ml/h, and high-renin hypertension was set
at > 0.65 ng/ml/h. The inflammatory activity was
evaluated by the levels of interleukin 6 (IL-6) and C-
reactive protein (CRP). The functional state of
adipose tissue was assessed by blood levels of leptin
and adiponectin. The intensity of peroxide oxidation
of lipids was assessed for indicators of prooxidant
activity — the levels of malonic dialdehyde (MDA)
and diene conjugates (DC), and the state of the
antioxidant protection system — by the total
antioxidant activity. Lipid metabolism was assessed
by total cholesterol, triglycerides, LDL and HDL
cholesterol.

Table 1 — Anthropometric indicators and neurohumoral parameters of obese hypertensive patients with

LRAH and HRAH

The statistical processing of the obtained data
was carried out using the package of statistical
software “SPSS 17 (IBM), Microsoft Office Exel-
2003. The data are presented as mean values +
standard deviation. Significance was set at a p value
of <0.05 in all cases.

The study protocol was approved by the Ethics
Committee. All participants were informed about the
aim of the study and signed a written consent form.

Results and Discussion. Among patients with
hypertension and concomitant obesity 89.5% have
HRAH, and 10.5%, respectively, LRAH. It was
found that BMI in patients with HRAH was higher
than in patients with LRAH (p = 0.000). In the
absence of differences in glycemic levels, patients
with HRAH had significantly (p = 0.000) higher
insulin levels and more pronounced IR, as assessed

by the HOMA index (Table 1).

AH + obesity
Indicators LRAH HRAH
n=21 n=179 P
Weight [kg] 92,00 + 8,56 101,91 £10,61 0,000
BMI [kg/m2] 31,46 + 1,09 35,20 + 2,65 0,000
Waist [cm] 108,71 £ 7,13 107,51 £ 7,58 0,491
Hip [cm] 115,43 £10,87 115,96 £ 8,07 0,786
Waist-to-hip ratio 0,95+0,11 0,93+0,11 0,514
Total cholesterol [mmol/L] 5,84 £ 0,46 6,11+ 0,47 0,016
Triglycerides [mmol/L] 1,89 £0,32 2,01 +£0,39 0,189
LDL cholesterol [mmol/L] 4,05+0,56 4,89 £0,54 0,000
HDL cholesterol, [mmol/L] 0,99 £ 0,04 1,00 £ 0,10 0,556
Blood glucose [mmol/L] 4,93+0,27 5,07 £ 0,50 0,206
Insulin [pU/mL] 8,67 £0,66 15,78 + 5,06 0,000
HOMA-IR 1,90+ 0,12 3,58+1,28 0,000
HbAlc (%) 5,19 + 0,24 5,29 + 0,52 0,357
Overall antioxidant protection [mmol/L] 1,13 +£0,06 1,05+ 0,06 0,000
MDA [nmol/mL] 32,52 £3,59 36,01 £3,28 0,000
DC [nmol/mL] 30,06 + 1,88 32,12+3,42 0,008
IL-6 [pg/mL] 137,57 + 8,73 138,58 + 8,19 0,596
CRP [mg/L] 7,50 £ 1,07 7,51 £1,18 0,991
Aldosteron [ng/dI] 11,94 £1,98 17,49 £ 2,11 0,000
PRA , ng/ml/hour 0,55 +0,06 2,63 £0,48 0,000
ARR 21,83 + 3,65 6,92 + 1,79 0,000
Adiponectin [ng/mL] 6,44 +£0,11 6,49 + 0,47 0,086
Leptin [ng/mL] 12,22 £ 1,06 15,40 + 2,43 0,000

BMI — body mass index; ARR — aldosterone-renin ratio; CRP — C-reactive protein; DC — diene conjugates; MDA — malonic
dialdehyde; HbAlc — glycated hemoglobin; HDL — high density lipoprotein; LDL — low-density lipoprotein; IL-6 —
interleukin 6; HOMA-IR — Homeostatic Model Assessment for Insulin Resistance
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AH + obesity
Indicators LRAH HRAH
n=21 n=179 P

SBP [mm Hg] 171.44 + 4.48 175.24 £2.98 0.000
DBP [mm Hg] 101.25 +£3.00 103.24 +£2.98 0.004
Heart rate [bpm] 72.60 +1.92 7271 £1.52 0.511
Pulse BP [mm Hg] 70.20 £ 4.00 72.00 £ 4.14 0.053
Average BP [mm Hg] 130.73 £3.12 133.48 +2.17 0.000
CIMT [mm] 0.90 + 0.07 0.91 +0.09 0.401
CIMT bifurcation [mm] 1.27+0.13 1.37+£0.15 0.003
cPWV [m/s] 8.06 +1.32 8.62 +1.04 0.023
aPWV [m/s] 8.28 £ 0.86 8.51 +1.07 0.362
EDVD (%) 7.14+0.96 6.88 + 1.18 0.340
TIVSd [cm] 1.12+0.14 1.18+0.11 0.050
TIVSs [cm] 1.40+0.18 1.47+0.15 0.045
TPWd [cm] 1.13+£0.14 1.19+0.14 0.106
TPWs [cm] 1.49+0.17 1.62+0.36 0.086
LVEDDI[cm] 474 +0.31 491 +0.34 0.029
LVESD[cm] 3.18+0.11 3.22+0.28 0.503
EDV [mL] 104.95 + 17.06 114.09 + 19.11 0.037
ESV [mL] 40.46 + 3.34 42.17+£9.38 0.408
EF (%) 62.85 + 4.95 63.24 = 3.00 0.072
LVM [g] 235.60 + 55.83 267.57 £ 67.79 0.039
LVMI [g/m?] 115.45 +25.98 126.32 +31.75 0.133
RWT 0.47 +0.06 0.48 £0.04 0.500
LAD [mm] 38.60 + 2.25 38.24 +3.32 0.627
AD [mm] 34.30+2.07 3290+ 1.34 0.000
Mean pulmonary AP [mm Hg] 16.10 + 2.90 16.31+3.26 0.774
by Kitabatake

RAV [mL] 41.55+4.75 39.16 +4.74 0.030
LAV [mL] 49.05+2.93 52.36 +5.03 0.004
e’[emi/s] 12.10 +2.18 11.42+2.23 0.187
E [cm/s] 71.72+13.18 66.43 £9.70 0.024
A [cm/s] 85.54 +10.08 77.87 £ 10.65 0.002
E/A 0.83 +0.07 0.87+0.16 0.347
DT [s] 0.15+0.08 0.15+0.10 0.931
IVRT [s] 0.14 + 0.02 0.12+0.02 0.000
E/e’ 6.06 + 1.26 5.96 +2.88 0.695

BP — blood pressure; DBP — diastolic blood pressure; SBP — systolic blood pressure; A — maximum late (atrial) filling
speed; AP — artery pressure; DT — time of deceleration early diastolic flow rate; E — filling rate in spectral mode; e —
maximum early LV filling rate at tissue mode; E/A — ratio of maximal rates of early and late filling of LV at spectral mode;
E/e — ratio of E and e; IVRT — time of isovolumic relaxation of LV; EDVD — endothelium-dependent vasodilatation; EF —
ejection fraction; CA — carotid artery; IMT — intima-media thickness; LVM — left ventricular mass; LVMI — left ventricular
mass index; PWV — pulse wave velocity (cPWV — carotid artery, aPWV — abdominal aorta); RAV — right atrial volume;
LAV - left atrial volume; TIVSd — thickness of the interventricular septum (diastole); TIVSs - thickness of the
interventricular septum (systole); TPWd — thickness of the posterior wall of the left ventricle in diastole; TPWs — the
thickness of the posterior wall of the left ventricle in systole; LVEDD - end-diastolic diameters; LVESD — end-systolic
diameters; EDV — end-diastolic volume; ESD — end-systolic volume; RWT — relative wall thickness; LAD — left atrial
diameter; AD — aortic diameter.
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A negative cross-link between RAAS activity
and insulin signal may be responsible for impaired
regulation of carbohydrate metabolism and
increased risk of cardiovascular events and
mortality. More pronounced IR in HRAH was
accompanied by significantly (p = 0.000) higher
levels of leptin at the specified phenotype of AH,
that confirms the association of IR with leptin
resistance. At the same time, in the group of
hypertensive patients with low renin activity, a
lower level of serum aldosterone (p = 0.000) was
observed at a higher ARR (p = 0.000) than in the
group with a high PRA (Table 1). These features
can be explained by the fact that LRAH in
population-based  studies shows a bimodal
distribution of aldosterone levels, which confirms
the existence of two broad categories of LRAH:
people with low aldosterone levels and people with
normal or high aldosterone, whereas the presence of
high levels of renin increases the level of
angiotensin Il (AT II) and aldosterone, which is one
of the main mechanisms of regulation of RAAS
activity [1, 18, 19].

In the absence of differences in HDL cholesterol
and triglycerides, patients with HRAH had higher
levels of total cholesterol (p = 0.016) and LDL
cholesterol (p = 0.000) compared with patients with
LRAH (Table 1). The results can be explained by
the directed interaction between RAAS and LDL
cholesterol activity: on the one hand, increased
RAAS activity is confirmed in unstable

Conclusions

Features of cardiovascular remodeling and neu-
rohumoral status depending on the phenotype of

Prospects for future research

Further study of the forms and manifestations of
different phenotypes of hypertension and, above all,
low-renin hypertension will provide an opportunity
to expand the pool of hypertensive conditions with
known etiology, a similar picture of the disease and
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SOME FIBRINOLYTIC PARAMETERS IN CORONARY
ARTERY DISEASE PATIENTS: FOCUS ON UNSTABLE
ANGINA SUBGROUPS

Background and aim. Unstable angina is classified into new-onset,
progressive, and angina at rest. Though hemostasis plays a crucial role in
the pathogenesis of coronary artery disease, including unstable angina,
limited data exist regarding peculiarities of fibrinolytic parameters in the
above-mentioned types of unstable angina. Our study aims to investigate
if there is a difference in the fibrinolytic state between the groups of
patients with new-onset, progressive unstable angina in comparison with
stable angina patients depending on medical history data,
electrocardiographic and hemodynamic features.

Materials and methods. In our cross-sectional study, we recruited
93 coronary artery disease patients (mean age 62.32 (6.94) years, 41
males (44.1%)). They were divided into 3 groups: stable angina patients
(n=22) (control), new-onset unstable angina patients (n=21), and
progressive unstable angina patients (n=50). The groups were
comparable by baseline characteristics. Blood samples were obtained
before treatment onset. The concentrations of tissue plasminogen
activator and inhibitor of plasminogen activator (type 1) were measured
by the ELISA method. We registered 14 points at the admission
department, particularly age, sex, body mass index, smoking, presence of
the family history of cardiovascular disorders, ST-segment depression,
T-wave variability, arrhythmias, left bundle branch blockage, heart rate,
systolic and diastolic blood pressure, Sokolov-Lyon voltage criteria, and
unstable angina type (new-onset or progressive). After comparison of
fibrinolytic  parameters’ concentrations among groups under
investigation, we defined the main independent predictors among
observed 14 parameters to create optimal regression models for
assessment of fibrinolytic parameters concentrations.

Results and conclusion. The groups under investigation differ
significantly in concentration of tissue plasminogen activator (P<0.001)
and inhibitor of plasminogen activator (type 1) (P<0.001). The tissue
plasminogen activator concentration correlated significantly with ST
depression (r=0.344, P=0.001), T wave variability (r=-0.233, P=0.02),
systolic blood pressure (r=-0.675, P<0.001), diastolic blood pressure (r=-
0.655, P<0.001), heart rate (r=-0.568, P<0.001) and clinical unstable
angina subgroups (r=-0.706, P<0.001) as well as plasminogen activator
inhibitor (type 1) concentration associated with age (r=-0.560, P<0.001),
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body mass index (r=-0.249, P=0.049), ST-segment depression (r=0.542,
P<0.001), arrhythmia (r=0.210, P=0.03), systolic blood pressure
(r=0.310, P=0.04), and clinical unstable angina subgroups (r=-0.406,
P<0.001). An optimal regression models for tissue plasminogen activator
and its inhibitor assessment included systolic blood pressure, heart rate,
unstable angina subgroup (Rzadj_ = 65.0%, P<0.001) and systolic blood
pressure, unstable angina subgroup (Rzadj_ = 42.7%, P<0.001),
respectively. Thus, fibrinolytic state among unstable angina clinical
types differs significantly independently on observed baseline clinical,
electrocardiographic and hemodynamic parameters. This finding
confirms the utility of Braunwald unstable angina classification.

Keywords: tissue plasminogen activator, plasminogen activator
inhibitor type 1, new-onset unstable angina, progressive unstable angina,
coronary artery disease.
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IHOKA3ZHUKHA ®IEPUHOJIITHYHOIL CUCTEMHU
Y HAIIEHTIB 3 IINEMIYHOIO XBOPOBOIO CEPIIA: POKYC
HA KJITHIYHI TUTIH HECTABLJIbHOI CTEHOKAP/IIT

AKTyaJabHicTh Ta MeTa. HecTabinbHa cTEHOKapis MOALIAETHCS HA 3
KIIHIYHI THITA: HeCTaOiIbHA CTEHOKApJIis, IO BIIEpIIe BHHUKIA, TIPOTPE-
Cyro4a Ta HecTaOllbHA CTCHOKAPIis CrioKor0. He3Bakarouu Ha BaXKIIUBICTh
3HAUEHHsI TeMOCTa3y y NaToreHe3i imeMiuHol XBOpoOM cepusi, B T.4. i
HECTaOLIbHOT CTeHOKapil, cTaH (piOPHHONITHYHOI CUCTEMH y MAIEHTIB 3
pi3HUMU i KIIHIYHUMH TUIIAMU HEIOCTATHHO BUBYCHUA. MeTOr0 Jociii-
JDKEHHS OyJI0 BH3HAYUTH KOHIICHTpAIl OKPEeMHUX IapaMeTpiB CHUCTEMH
(hiOprHOMI3Y Yy MAIliEeHTIB 3 HECTaOUTFHOIO CTCHOKAP/I€I0, IIO BIEpIIe
BUHHKJIIA, TIPOTPECYIOYO0I0 HECTAOUIHHOIO CTEHOKApIIi€l0 Ta CTaOITBHOIO
CTEHOKapIIi€0 Ta OMIHUTHU iX MOXKJIHBI BiIMIHHOCTI 3 ypaxyBaHHSM OCHO-
BHUX aHAMHECTUYHHUX, €JIEKTPOKapAiorpapiuHiX Ta TeMOAWHAMIYHUX
TIOKa3HUKIB.

Marepianu i Mmeroau. Y Kpoc-cekuiiiHe NOCIiDKeHHs BKIOUYeHo 93
narientn Bikom 62,32 (6,94) poku, 41 gonoik (44,1 %)). Buaineno 3
rpynu: 22 maiieHTH 31 CTablIbHOIO CTEHOKap/iero (KOHTPOJIbHA rpyna), 21
MAaLi€HT 3 HeCcTablIbHOIO CTEHOKApi€lo, 110 Briepllle BUHKKIA, Ta S0 nari-
€HTIB 3 MPOTPECYI0Y0I0 HECTAOLTLHOIO CTeHOKapieto. ['pymu Oyiu criBc-
TaBHi 32 0a30BIMH XapaKTepHCTHKaMU. 3a0ip KpOBi MPOBOIUBCS J0 ITOYa-
TKY JIIKyBaHHS. AHai3 KOHICHTpAIlii TKAHHHHOTO aKTHBAaTopa IUIa3MiHO-
TeHy Ta iHTi0ITOpYy aKTHBaTOpa IUIa3MIiHOTEHY TEPIIOro THPY BUKOHYBaB-
cst merogoMm ELISA. Tlpn mocrymnenHi y mamieHTIB peectpyBayucs 14
MOKa3HUKIB, a caMme: BIK, CTaTh, IHIEKC MacH Tilla, KypiHHS, OOTsSHKSHHN
KapIioBacKy/IIpHUN aHaMmHe3, nempecis cermenra ST, BapiaOeibHICTH
3yous T, apurwmii, Gmokama miBoi HDKKM mydka ['ica, gacToTa cepreBux
CKOPOYEHb, CUCTOJIYHUN Ta MIaCTONIYHWN apTepiadbHUIl THUCK, KpUTEpPil
CoxornoBa-JlaifioHa Ta KIiHIYHMHA THUN HecTaOimpHOI creHOKapmii. [licms
MOPIBHAHHS KOHIEHTpaLiil (piOpHHONITHIHIX MOKa3HUKIB Y JTOCITIHKEHIX
rpynax Oyjo BU3HAUE€HO OCHOBHI HE3aJI€XKHI NPEIUKTOPH 3-TIOMIX JIOCIIi-
JoKeHUX 14 3 MeTol0 1MoOy/I0BH ONTHMAJIbHUX PErpeciiHuX Mojeneil s
PO3PaxyHKY JOCHIHKEHIX IMOKa3HUKIB QiOpUHOIMI3Y.

PesysbTaTn Ta BHCHOBOK. KOHIEHTpalii TKaHWHHOTO akTHBAaTOpa
IUIa3MIiHOTEHY Ta HOTo iHTi0iTOpY CTaTHCTHYHO 3HAYYLIO BiJPI3HINCS Y
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rpymnax cTabiIbHOI CTEHOKap[Iii, HecTabOibHOI CTEHOKApii, 0 BIEpIIe
BUHHKJIA, Ta nporpecytodoi (P = 0,001 Ta P < 0,001, BigmoBimHO). 3adik-
COBaHO JIIHIHUI B3a€MO3B’ 130K MK TKAHHHHAM aKTHBATOPOM IUIa3MiHO-
TeHy i CHCTOJIIYHUM apTepiambHuM THCKOM (I = -0,675, P < 0,001), miac-
TONYHUM apTepianbHuM THCKOM (I = -0,655, P < 0.001), inBepciero 3y01is
T (r =-0,233, P = 0,02), nenpeciero cermenta ST (r = 0,344, P = 0,001),
4acTOTOIO ceprieBux ckopoueHs (I = -0,568, P < 0,001) Ta kiHiYHUM TH-
noM HectabutbHOT cTeHokapaii (f = -0,706, P < 0,001), a Tako KOHLIEHT-
pauieto iHribiTopy akrTuBatopa IuiasMmiHoreny (tum 1) ta Bikom (I = -
0,560, P < 0,001), imnexcom macu Tina (r = -0,249, P = 0,049), nenpecieto
cermenta ST (r = 0,542, P < 0,001), apurmismu (r = 0,210, P = 0,03), cuc-
ToniuHMM aprepianbHuM TECKOM (I = 0,310, P = 0,04) i iIiHIYHIM THITIOM
HecTabinpHOI creHOKapii (I = -0,406, P < 0,001). OnrriManeHi perpeciiiai
MOJeTi I pO3paxyHKy TKAHHHHOTO aKTHUBATOpa IUIa3MiHOTCHY Ta HOro
iHri0ITOpY BKIIFOYAJIM CHUCTOJIYHUI apTepialibHUI THCK, YacTOTy ceplie-
BUX CKOPOYCHb, KIIIHIYHUIA THIT HECTAOILHOT CTCHOKAP il (Rzadj, =65,0 %,
P < 0,001) i cucroniynuii aprepiajJbHUIA TUCK, KJIIHIYHUN THIT HECTAOIb-
HOI CTEHOKap/Iii (Rzadj_ = 42,7 %, P < 0,001), BigmoBigHo. Takum duHOM,
BUSIBJICHI BIIMIHHOCTI KOHIICHTpAIlIH MOCTIDKCHUX MapaMeTPiB CHCTEMU
(hiOprHOMI3Y MK KITiHIYHUMH THIIAMH HecTaOUTbHOI CTEHOKapii, Mo He
3ae)aTh BiJl HU3KH aHAMHECTHYHHX, eJICKTpoKapaiorpadiyHuX Ta reMo-
JTUHAMIYHIX TIOKa3HUKIB, CBiIYaTh Ha KOPUCTH NOLUIFHOCTI BpaxyBaHHS
THUITY HECTAOUTRHOI CTEHOKAP/Iil TPH OINHII CTaHy MAali€HTa.

Knio4oBi cj10Ba: TKaHUHHUI aKTUBATOp IDIa3MIHOTEHY, IHTiOITOp ak-
THBaTOpa IUIA3MIHOTEHY THUIN 1, HecTaOlIbHA CTEHOKapis, IO BIEpIIC
BUHHUKIIA, TMporpecyroya HecTalllbHa CTEHOKapjis, imiemiuHa XBopobOa
cepusl.

ABTOp, BiAnoBixansHuii 3a muctyBanns: yuliya_tyravska@ukr.net

Introduction

Coronary artery disease (CAD) has been passing
the long history of evolution from ancient times [1]
until now [2]. Though enormous research has been
dedicated to this disorder, it ranks first among death
causes worldwide [3] with the highest prevalence in
Central and Eastern Europe [4].

According to up-to-date classification, this
condition is divided into acute coronary syndrome
with subgroups (myocardial infarction and unstable
angina (UA)) and chronic coronary syndrome
including stable angina (SA). Pathogenetic
mechanisms, clinical features, diagnostic procedures
and management approaches have proved high
expedience of such classification [5-6].

Yet, UA is still being remained an ominous
condition [7] despite progress in decision making in
diagnostic [8] and management [9, 10, 11]. It should
be pointed out that only in1989 Braunwald E.
proposed the detailed UA classification by severity
and clinical circumstances in which UA occurs [12].
Notably, the latter is used nowadays [13]. However,

mainly 3 subgroups of UA by clinical circumstances
are generally accepted and widely used, namely new-
onset UA (NUA), progressive UA (PUA), and UA at
rest [6]. Surprisingly, the difference between UA
subgroups seems to be underinvestigated.

Undoubtedly, hemostasis plays a critical role in
the occurrence and progression of CAD [14, 15],
which is a pathologic process of coronary arteries
narrowing commonly caused by the progression of
atherosclerosis with further accumulation of deposits
in the vessels walls [2]. It is clearly defined that well-
balanced functioning of the fibrinolytic system
provides clots dissolution and maintains vascular
patency [16]. Tissue plasminogen activator (tPA) and
its inhibitor (PAI-1) which are counterparts of the
fibrinolytic system are mainly synthesized and
secreted by endotheliocytes [16]. Consequently, the
concentrations of both substances depend drastically
on the endothelium state.

While analyzing enormous trials regarding CAD
we have faced heterogeneity in the populations
studied and a lack of data regarding peculiarities of
the fibrinolytic parameters in UA subgroups. Though
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the influence of multiple factors on tPA and PAI-1
is precisely investigated nothing was mentioned
about differences in fibrinolytic system state among
clinical types of UA, namely NUA and PUA.

Accordingly, our study aimed to compare
concentrations of tPA and PAI-1 in CAD
subgroups. Special attention was paid to UA
subgroups, particularly NUA and PUA. Herein,
we also reported analytical considerations if it is
important to take into account the clinical type of
UA.

Materials and methods

Research design

We observed 89 UA patients and 22 outpatients
with SA.

The research was conducted according to the
Declaration of Helsinki and approved by the
institutional Research Ethics Committee. All
patients gave written consent to participate in the
study.

We included states with significant influence on
the hemostatic system into the list of exclusion
criteria:  severe renal or hepatic disorders,
hematological and endocrinological diseases, the
history of malignancy, traumas or bleedings within
6 months, active infection, some cardiovascular
diseases (the history of stroke, myocardial
infarction, stroke, heart defects, cardiomyopathies,
non-ischemic myocardial injuries, persistent form
of atrial fibrillation / atrial flutter, heart failure 11B-
111), exacerbation of chronic diseases.

All patients had a history taken, physical
examination, electrocardiogram (ECG) at rest,
quantitative troponin | testing to make a provisional
diagnosis. We collected blood samples for
analyzing tPA and PAI-1 concentrations before
treatment onset.

Generally, 14 points were mandatory registered
at the admission department, particularly age, sex,
body mass index (BMI), smoking, presence of the
family history of cardiovascular disorders (CVD),
ST-segment  depression, T-wave variability,
arrhythmias, left bundle branch blockage (LBBB),
heart rate (HR), systolic and diastolic blood
pressure (BP) (SBP and DBP), Sokolov-Lyon
voltage criteria (SLC), and UA subgroup (NUA or
PUA). We analyzed such a set of criteria as it may
be easily collected by the physician at the
admission department.

Blood samples for routine analysis checking
were taken on the next day after admission
according to the schedule of the clinic. This set of
analyses consisted of complete blood count, fasting

glucose, creatinine, alanine aminotransferase
(ALT), aspartate  aminotransferase ~ (AST),
lipidogram. We performed echocardiography
within 2 days of hospitalization. Consequently,
some patients were excluded from the study only
after a more detailed examination and follow-up
period.

Population

Finally, 93 patients with CAD were
consecutively enrolled in this study. They were
classified into one of 3 groups: patients with SA
(n=22) (control group), PUA (n=50), and NUA
(n=21). We used the guidelines criteria to confirm
the diagnosis of each subject [5, 6].

Clinical data

We collected data about the clinical state of
patients such as the history of CVD and other
disorders, previous history of hospitalizations, any
medications used in 6 months before the survey by
the usage of standardized documentary
confirmation, symptoms while admission, results of
physical examination.

Blood analysis

On the day of admission, whole blood samples
were drawn by venipuncture in sodium citrate
(38 g/l at the ratio of 9:1 v/v) and centrifuged for 40
minutes at 900 g. Plasma samples were stored
refrigerated at -80° C until use. The tPA and PAI-1
concentrations were done by ELISA immune assays
with primary and secondary antibodies from Santa
Crus Biotechnology, CA, USA following
instructions.

The routine analyses were performed by the
local laboratory of the hospital. This set of analyses
consisted of complete blood count, fasting glucose,
creatinine, ALT, AST, lipidogram (total
cholesterol, triglycerides, low-density lipoproteins
cholesterol, high-density lipoproteins cholesterol)
according to the standard protocol. All laboratory
equipment has been calibrated. Subjects were
instructed to fast for 12 h before the screening. We
used the CKD-EPI formula to assess the glomerular
filtration rate. BMI was calculated according to the
standard formula and measured in kilograms per
square meter. Troponin | was checked by
chemiluminescent immunoassay with reference
ranges less than 57.27 pg/ml and 36.99 pg/ml for
males and females, respectively.

Instrumental procedures

We registered 12-lead ECG at rest at a speed of
the tape 25 mm/s. We paid attention to ischemic
signs (horizontal or downsloping ST-segment
depression >1.5 mm in precordial leads/ >1 mm in
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limb leads or its elevation >2 mm in precordial
leads/ limb leads, T-wave variability, new-onset left
bundle branch block) and arrhythmias, namely
episodes of atrial fibrillation or supraventricular
tachycardia, premature ventricular beats. HR was
registered. The Sokolov-Lyon index of left
ventricular (LV) hypertrophy was assessed as the
voltage amplitude sum Sy; + max (Rys or Rys).
ECG Sokolov-Lyon sign was positive if the
above-mentioned sum was >35 mV.

BP of patients was measured three times at
admission with standardized electronic
instruments. We confirmed the diagnosis of
arterial hypertension (AH) if the patient had an
AH history or prescription of antihypertensive
medications regularly.

One sonologist conducted two-dimensional
transthoracic echocardiography according to the
current scanning guidelines.

Data analysis

Data were analyzed using SPSS (version 22,
IBM Corp, USA). The distribution was checked
by the Kolmogorov-Smirnov test. Data were
expressed as absolute numbers (percentage) for
nominal variables and mean (SD) or median (IQR)
for continuous variables.

Differences between the two groups were
checked with the Mann-Whitney U-test. We used
the Kruskal-Wallis H test or Chi?® test/ Fisher’s

Exact Test for 2*3 tables for continuous or
nominal variables respectively to examine
differences between 3 groups. To provide a post
hoc analysis we operated with a Mann-Whitney U-
test or post hoc Chi® or Fisher test with
Bonferroni-Holm correction depending on the type
of variables. The correlation between clinical
variables was examined with the use of Pearson or
Spearman correlation depending on the type of
variables.

We used multiple linear regression to find out
the most important independent parameters among
14 defined ones, to construct two models for
indirect assessment of observed fibrinolytic
factors. Also, we checked if a physician at the
admission  department  should take such
independent parameter as UA type into account.
Of note, all criteria for appropriate multiple
regression analysis usage were fulfilled. P values
< 0.05 were considered to indicate statistical
significance.

Results

The mean (SD) age of the entire cohort was
62.32 (6.94) years, 41 males (44.1%), 13 current
smokers (13.9%), 78 patients suffered from AH
(83.8%), 32 patients had family CVD history
(34.4%). The mean (SD) BMI was 29.25
(4.34) kg/m?.

Table 1 — Baseline characteristics of observed patients’ groups

Parameter SA,n=22 PUA, n =50 NUA, n=21 P
Age, years 62.5 (58.0-69.0) 67.0 (60.0-69.0) 66.0 (55.0-67.0) 0.22
Males, abs. no. (%) 11 (50.0) 16 (32.0)* 14 (66.7) 0.03
BMI, kg/m® 28.6 (26.2-31.9) 31.6 (25.7-34.1) 25.0 (24.6-36.0) 0.52
Smokers, abs. no. (%) 0 7(14.0) 6 (28.6) 0.02
Family CVD history, abs. no. (%) 10 (45.5) 17 (34.0) 6 (28.6) 0.48
ST segment depression, abs.no. (%) 2(9.1)" 27 (54.0) 16 (76.2) <0.001
T wave variability, abs. no. (%) 4(18.2) 18 (36.0) 12 (57.1) 0.03
LBBB, abs. no. (%) 1(4.5) 11 (22.0) 0 0.047
Arrhythmia, abs. no. (%) 10 (45.5) 30 (60.0) 9(42.9) 0.29
SBP, mm Hg 140.0 (122.5-165.0) | 150.0 (129.5-170.0)* | 169.0 (162.0-176.0) | 0.005
DBP, mm Hg 80.0 (74.5-98.0 92.0 (84.0-98.5)* 98.0 (93.5-104.5) | <0.001
HR, beats/min. 73.0 (70.0-80.5 81.0 (73.0-92.0) 84.0 (78.0-11.0) 0.02
SLC, mm 22.0 (14.0-26.5) 24.0 (21.0-25.0) 21.0(17.0-34.0) 0.71

Notes: abs. no. — absolute number, BMI — body mass index, CVD — cardiovascular disease, LBBB — left bundle branch
blockage, SBP — systolic blood pressure, DBP — diastolic blood pressure, HR — heart rate, SLC — Sokolov-Lyon criteria, SA —
stable angina, PUA — progressive unstable angina, NUA — new-onset unstable angina, P — probability, * — significant
difference between Groups NUA and PUA after post-hoc analysis, * — significant difference between Groups PUA and SA
after post-hoc analysis, I significant difference between Groups NUA and SA after post-hoc analysis
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We  presented the baseline patients’
characteristics in Table 1. No difference was
registered among the groups regarding age, BMI,
family CVD history, arrhythmia, SLC. Females
prevailed in PUA group because of the relatively
higher frequency of males with MI history in
contrast to the NUA group. Although a significant
difference in AH comorbidity was registered
between SA and UA (19 patients (86.4%) versus 68
patients (95.7%), P=0.03), UA subgroups were
comparable regarding AH history (P=0.09) and
signs of heart remodeling. Remarkably, the highest
BP was registered in NUA patients, while HR in
patients of both UA groups exceeded the one in
patients with SA.

ECG at rest findings were typical of the
established diagnosis. No difference was registered
in the frequency of arrhythmias between groups,
including ventricular premature beats, paroxysms of
atrial fibrillation and supraventricular tachycardia

(P=0.29). We do not assess the longevity of AH
history in patients. To diminish this limitation we
compared SLC which may indirectly indicate the
AH history duration.

In this article, the results of echocardiography
and above-mentioned laboratory tests are not
presented. However, we highlight that all exclusion
criteria were fulfilled.

The concentrations of tPA and PA-1 among
CAD subgroups are demonstrated in Figure 1 and
Figure 2. A significant difference in tPA
concentration was found between all observed
subgroups (P=0.001). In contrast, while PAI-1
concentrations between PUA and NUA differ
drastically (P=0.001), the concentrations of this
factor in PUA and SA patients were comparable
(P=0.07). In general, the PUA patients were
characterized by remarkably increased levels of
both fibrinolytic factors comparing with the NUA
group (P=0.001 and P<0.001, respectively).

£ =42.167,df=2, P < 0.001
P<0.001
[ |
E o T
.;. i P < 0.001
g F 7
3 |
5 [
~ P=0002
,r I
P <0.001
00 I T I
SA PUA NUA

Figure 1 — TPA concentration among observed groups of CAD patients
Notes: TPA — tissue plasminogen activator, SA — stable angina, PUA — progressive unstable angina, NUA — new-onset
unstable angina, P — probability, x> — chi-squared, df — degrees of freedom

Additionally, we decided to assess the
importance of gathered at admission department
parameters for assessment of fibrinolytic potential
in patients with UA and check if there is a utility
in taking into consideration the UA type.

For this purpose firstly, we checked the
correlation between tPA, PAI-1 and 14
independent factors. As it is shown in Table 2,
tPA concentration correlated with ST-segment
depression, T-wave variability, SBP, DBP, HR.
The correlations between PAI-1 concentration and

age, BMI, ST-segment depression, arrhythmia,
SBP were found out. Of note, the correlation of
very high statistical significance was registered
between both fibrinolytic factors and UA type,
particularly the strong one between tPA and UA
type, and the correlation of moderate strength was
detected between PAI-1 concentration and UA
type. For appropriate interpretation of results, it
should be mentioned that NUA was encoded as 1
and PUA - 0.
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Figure 2 — PAI-1 concentration among observed groups of CAD patients
Notes: PAI-1 — plasminogen activator inhibitor (type 1), SA — stable angina, PUA — progressive unstable angina, NUA —
new-onset unstable angina, P — probability, 2 — chi-squared, df — degrees of freedom

Secondly, we selected all independent
parameters correlated with observed fibrinolytic
factors and built 2 regression models for tPA and
PAI-1. Model 1 included all selected independent
parameters without UA type, while Model 2 — with
UA type as an independent predictor. As it is
presented in Table 3, the optimal Model 1 for tPA

included two independent factors, namely SBP and
HR, while only one independent predictor out of 13
was selected for PAI-1 prediction. The models with
other predictors were inappropriate as not all
criteria for the linear regression model were
fulfilled. Both models showed low predictive
ability.

Table 2 — Correlation between hemostatic factors and parameters collected immediately at admission

department in UA patients

Parameter TPA, r (P) PAI-1, r (P)
Age, years 0.121 (0.28) -0.560 (< 0.001)
Sex, abs. no. -0.011 (0.91) 0.052 (0.61)
BMI, kg/ m2 -0.09 (0.44) -0.249 (0.049)
Smokers, abs. no. -0.178 (0.09) 0.097 (0.34)
Family CVD history, abs. no. -0.045 (0.66) 0.085 (0.41)
ST segment depression, abs. no. 0.344 (0.001) 0.542 (< 0.001)
T wave variability, abs. no. -0.233 (0.02) -0.053 (0.61)
LBBB, abs. no. 0.009 (0.93) -0.052 (0.61)
Arrhythmia, abs. no. -0.022 (0.82) 0.210 (0.03)
SBP, mm Hg -0.675 (< 0.001) 0.310 (0.04)
DBP, mm Hg -0.655 (< 0.001) 0.108 (0.51)
HR, beats/ min. -0.568 (< 0.001) 0.005 (0.97)
Sokolov-Lyon index, mm -0.066 (0.64) -0.027 (0.85)
Clinical type of UA (NUA vs PUA) -0.706 (< 0.001) -0.406 (< 0.001)

Notes: such points of data as male, smoker, positive family CVD history, presence of ST segment depression, T wave
variability, LBBB, arrhythmia at admission (Lawn 2 and higher grade, paroxysm of supraventricular tachycardia or atrial
fibrillation), NUA were encoded as “1”, other points — “0”; abs. no. — absolute number, BMI — body mass index, CVD —
cardiovascular disease, LBBB — left bundle branch blockage, SBP — systolic blood pressure, DBP — diastolic blood pressure,
HR — heart rate, UA — unstable angina, NUA — new-onset unstable angina, PUA — progressive unstable angina, TPA — tissue
plasminogen activator, PAI-1 — plasminogen activator inhibitor (type 1), r — regression coefficient, P — probability
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Predictor dependent TPA PAI-1
independent p | P VIF B P VIF
Age, years - -0.048 0.75 1.734
Sex, abs. no. - -

BMI, kg/ m2 - -0.199 0.75 1.876
ST segment depression, abs. no. 0.012 0.906 1.001 -0.114 0.45 2.300
T wave variability, abs. no. -0.070 0.521 1.241 -0.262 0.07 1.200
Arrhythmia, abs. no. - -0.117 0.47 1.208
SBP, mm Hg -0.525 | <0.001 | 1318 0.469 0003 | 1.000
DBP, mm Hg - -

HR, beats/ min. -0.325 | 0.014 1.318 -

R’ = 51.4%, P < 0.001 R’ = 19.9%, P = 0.003

Notes: abs. no. — absolute number, BMI — body mass index, SBP — systolic blood pressure, DBP — diastolic blood pressure,
HR — heart rate, TPA — tissue plasminogen activator, PAI-1 — plasminogen activator inhibitor (type 1), B — standardized
regression coefficient, VIF — variance inflation factor, P — probability, Rzad,-, — adjusted coefficient of determination

It is demonstrated in Table 4, that taking into
consideration the factor of UA clinical type
increased the value of models for tPA and PAI-1

Table 4 — Linear regression Model 2

assessment by 13.8% and 23.1%, respectively

(P<0.001 for both).

Predictor dependent TPA PAI-1
independent ] P VIF ] P VIF
Systolic blood pressure, mm Hg -0.404 | <0.001 | 1.318 | 0.596 |<0.001| 1.226
Heart rate, beats/ min. -0.183 | 0.016 1.318 -
Unstable angina subgroup (NUA vs PUA) -0.435 | <0.001 | 1.365 | 0.664 [<0.001] 1.226
R = 65.0%, P<0.001, | R%q; = 42.7%, P<0.001,
R®change = 13.8 R2change = 23.1%

Notes: TPA — tissue plasminogen activator, PAl-1 — plasminogen activator inhibitor (type 1), f — standardized regression coeffi-
cient, VIF — variance inflation factor, P — probability, R? — coefficient of determination, Rzad,-, —adjusted coefficient of determina-
tion, NUA — new-onset unstable angina, PUA — progressive unstable angina, NUA was encoded as “1”, PUA — “0”

Discussion

Enormous studies are devoted to the role of
fibrinolytic system parameters, namely tPA and
PAI-1, in patients with CAD [17, 18, 19]. However,
the peculiarities of clinical types of UA regarding
fibrinolytic system state are underinvestigated.

PAI-1 as a classical pro-inflammatory
adipocytokine associated with CAD is used for the
diagnosis and risk assessment in CAD patients [20].
Additionally, PAI contributes to the formation of
atherosclerotic plaques [21]. The tPA concentration
is connected tightly with inflammation and
endothelial cell damage [22]. In our study, while
the PAI-1 concentration was statistically
significantly higher in UA in comparison with SA,
the tPA concentration was lower. This trend
demonstrates the increase in thrombogenic potency
in UA patients, which indicates the increased risk in

major adverse cardiac events [18] and s
corresponding with previous studies [23]. Also, the
concentrations of both observed biomarkers were
higher in patients with PUA in comparison with
NUA (P<0.001). Such finding may be connected
with a longer duration of endothelium damaged by
the atherosclerotic process in PUA patients.
Moreover, it seems that fibrinolytic potency in
NUA patients is lower than in the PUA group
leading to a higher coagulability of blood plasma in
the former group.

In our study, the strongest association was
registered between fibrinolytic factors and
hemodynamic parameters (BP, HR). This data
confirms the statement that close relationships exist
between the vascular wall and blood components
controlling blood flow and hemostasis, including
the fibrinolytic system [24]. We suspect it is due to
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both-sided interaction. On the one hand, wall share
stress modulates vascular remodeling, including
expression of some genes [25], and platelets
activation [26]. On the other hand, fibrinolytic
markers are also characterized by influence on
hemodynamic. Thus, in the experimental study of
Heyman et al., it was shown that tPA infusions
cause progressive fall in BP as it is characterized by
a pro-vasodilatory effect, while vasoconstriction is
typical of PAI-1 [25]. However, it depends on the
baseline condition of the organism as Liu et al.
demonstrated a negative association between SBP
and PAI-1 in dialysis patients [27].

Though Braunwald E. calls in question the
necessity of this diagnosis [28], new facts have
been revealed regarding supporting of it. Jia et al.
have demonstrated that Braunwald A, B, C groups
are independently  associated  with  death,
myocardial infarction, and in-stent thrombosis [13].
In our study, we have shown that clinical types of
UA influence independently from other observed
factors on fibrinolytic parameters (tPA and PAI-1).

Conclusions

Concentrations of fibrinolytic factors differ
significantly among the groups of patients with
different UA clinical types independently on
observed baseline clinical, electrocardiographic
and hemodynamic parameters. This data call for

Prospects for future research

It looks worthy to analyze the extent of other
parameters’ influence (e.g. complete blood count
and biochemical tests, structural peculiarities of the
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RELATIONSHIP BETWEEN PHYSICAL DEVELOPMENT
INDICATORS AND BLOOD PRESSURE LEVEL IN SCHOOL-
AGE CHILDREN

In the study, 848 school age children were examined. They were
divided into 3 groups: the first group consisted of 182 children with
arterial hypertension, the second group - 78 children with
prehypertension and the control group — 588 children with normal
blood pressure level. The physical development of children was
assessed according to the generally accepted unified method. The
blood pressure level was measured with an automatic tonometer three
times, with the calculation of the average value. The results were
assessed using percentile tables. Statistical processing of the data
obtained was carried using Microsoft Office Excel and Statistica 10.0
programs.

When analyzing anthropometric indicators, it was found that the Z-
index of the body mass index in children of the first group was
significantly higher than that in children with normal blood pressure.
There was a difference in the circumference of the waist and hips as
compared with children from the second and control groups. Based on
the study results an epidemiological analysis of statistical processing
was carried out and it was found that overweight and obesity are
significant risk factors for the development of arterial hypertension
(OR = 3.36; RR = 2.50; specificity = 0.81; sensitivity = 0.43).

The results of the correlative and cluster analyses suggest the
relationship between physical development indicators and the level of
blood pressure in schoolchildren.

Key words: blood pressure, arterial hypertension, schoolchildren,
physical development.

Corresponding author: tmikhieieva@gmail.com

B3AEMO3B’A30K MOKA3HHUKIB ®I3UYHOI'O PO3BUTKY
TA PIBHSI APTEPIAJIBHOI'O TUCKY B JITEW HIKIJIBHOI'O
BIKY

Ob6cTexkeHo 848 nmiTel MIKUTBHOTO BiKY, SIKUX PO3MOIUTHIIN Ha TPYITH:
nepiry ckiany 182 AUTHHU 3 apTepialbHOIO TilmepTeH3iero, Apyry — 78 i3
MepeArinepTeH3i€l0 Ta KOHTPOIbHY rpyny — 588 i3 HOpManbHUM piBHEM
aprepiampHOro THCKY. QI3MUHMH PO3BHUTOK JiTeH OMIHIOBAIM 3a
COMAaTOMETPUYHIMH BEIMIHMHAMH 32 3araIbHONIPUHHATOIO0 YHi(IKOBaHOIO
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METOJMKOI0. BUMIipIOBaHHSI PIBHS apTepialbHOTO THCKY MPOBOIMIOCH
ABTOMATHYHMMH TOHOMETPaMH TPH4i 3 0OpaxyBaHHAM CEPeIHBOI BEIH-
yiHU. Pe3ynpTaTy omiHIOBaNIMCS 32 MEPICHTHIFHIME TaOJIHUIIIMH BiTHOC-
HO BIKy, cTaTi Ta 3pocTy. CraTucTHyHa 00poOKa MaHWX TPOBOIMIIACS 32
JIOTIOMOTOI0 HeTIapaMeTPUYHUX METOJIB OLIHKM 3 BUKOPUCTaHHSIM IIPO-
rpam Microsoft Office Excel ta Statistica 10.0.

AHaizylous aHTPOIIOMETPHYHI MMOKAa3HHUKHU, BHUSBJIEHO, IO Z-OILiHKa
MOKa3HMKa 1HJEKCY MacH Tijla y Jiteil nepiroi rpymu Oyna BiporiaHO BH-
111010, B TIOPIBHSIHHI 3 IThMHU 3 HOPMaJIbHUM PiBHEM apTepialIbHOTO TUCKY.
YV HEX BiaMidaiach pi3HHII 00BO/IB TaJIil i CTETOH, IIOPIBHIHO 3 ITHMU 3
JIPYTOi Ta KOHTPOJBHOI Tpymn. Ha OCHOBI OTpHMaHHX pe3yNbTATiB AOCIi-
JDKEHHS TIPOBEICHO CITiIEMIONIOTIYHIA aHalli3 3a YOTPHUPHOXIOIBEHOIO
TaOJHIIEI0 Ta BUSBJICHO, 110 HA[UTHIIKOBA Bara € BAroMHUM ()aKTOpOM pH-
3WKY PO3BHUTKY apTepiaibHOi rinepreHsii B wii Bikosiit rpymi (OR = 3,36;
RR =2,50; cnieruivunicts — 0,81; uyriusicts — 0,43).

3a pe3ynbTaTaMK MPOBEICHOTO KOPEJISITUBHOTO Ta KJIACTEPHOTO aHaTi-
3y BIJIMIYCHO B3a€MO3B’S30K MDK MOKa3HUKAMH (PI3HYHOTO PO3BHUTKY Ta
piBHEM apTepiajibHOTO TUCKY B LIKOJIIpiB. HasBHICTh HaIJIMIIIKOM Baru Ta
OXKMpIHHA y AiTel BUCTyNa€e (pakTOPOM PU3HKY IO PO3BHUTKY apTepiajbHOT
rimeprensii. 3. 3a JaHUMU eMiIeMiONIOTIYHOTO aHANI3Y Yy MiTeH i3 OKUpiH-
HSAM IIAHCH PO3BUTKY apTepianbHOI Timeprensii y 3,4 pasu BUIIE HIXK Y
JITEH 3 HOPMAaIBHOO MACOIO Tifa.

KaiouoBi ciioBa: aprepiambHAIN THCK, apTepiaNbHa TillepTeH3is, KO-
Jspi, (I3UIHUIA PO3BUTOK.

ABTOp, BianoBizaapHumii 3a aucryBanns: tmikhieieva@gmail.com

Beryn

3a gaHUMH OQIIIITHOT CTATHCTHUKU PO3IOBCIO-
JOKEHICTh aprepianbHOl rinmeprensii (Al) y mitei
HabaraTo HIDKYa, HDK cepell JOpOCIIoro HaceleHHs
[1, 2]. ITopsig 3 TUM, YNPOJOBK OCTaHHIX 25 POKiB
B YKpaiHi CHOCTEPIraeThCsi HEraTUBHA TEHJACHILS -
MOIIMPEHICTh CEepPLEBO-CYJMHHUX 3aXBOPIOBaHb, y
ToMy umchi i Al, cepen IUTSAYOro HaceJIeHHS 3pO-
cia yrpudi [3]. HalOimbIn cXusibHi 10 po3BUTKY Al
JUTH IIKUTFHOTO BIKYy. ApTepialibHa TillepTeH3is, K
CTilfiKe MIJBHIIEHHAM CHCTEMHOTO apTepialbHOTO
tucky (AT), 3a TaHUMU Pi3HUX aBTOPIB, NiaTHOCTY-
€TbCsl B koMY Bili y 1-14% mireit [3]. Manopyx-
JMBHH C€HOCIO >KUTTS HIKOJIAPIB, HEPEryJsipHi 3a-
HATTA CIIOPTOM UM iX BIJCYTHICTH € (haKTopamu
pm3uKy (opMyBaHHS 3axXBOPIOBaHb  CEPIIEBO-
CyIWHHOI CHCTEeMH, 30KpeMa i mepBuUHHOI Al y
JUTSIOMY 1 MiUTITKOBOMY BiIli [4].

OpmHUM 13 YMHHHKIB 3pocTaHHS dacToTH Al y
ZiTel € HAABHICTH HAUIMIIKOBOI MAacH TiJIa Ta OXKHM-
pians [5, 6]. Innexc macu Ttina (IMT) € uyrnuBuM
MOKAa3HMUKOM T'apMOHIHHOTO PO3BUTKY AWTHHH, a 3
HOT0 OIIIHKOIO 32 NMEPUEHTHILHUMH FeH/IEPHO-BiKO-
cTaTeBUMH TaOnuIsiMu GopMyIOThCsl KpUTepii Hal-
JIMIITKOBOI MacH Tija Ta oxkupinas [7, 8]. B Ykpaini

mpobiieMa HaUIMIIKOBOT MacH Tijia y IiTeH CTOITh
HE MEHII TOCTPO HiXK 3aKOPAOHOM, OCKUIEKH TICB-
HHUH BIJICOTOK IMX MiTeil y mojanbiiomy HaOyBae
NaTOJOTIYHUX CHMITOMIB Ta METaDOJIYHOTO CHUH/I-
pomy, AT [3]. 3 KOKHUM POKOM Iel BiZICOTOK pocC-
TE 1 MOJIOJIIIAE, HAWOUIBINY KOTOPTY JITEH, 3 HaJ-
JIMIIKOBOIO MAacol0 Tijla MPEeJCTaBIISIOTh YUHI cepe-
JMHIX Ta CTapIIUX KIAciB 3araJbHOOCBITHIX MIKLT
[6]. HemaBHI mocHimKeHHS MOKa3ylOTh, IO ITOIIU-
penicte AI' y mamieHTiB Bix 6 mo 18 pokiB 3 HamMi-
PHOIO Macoro Tijla ad0 OXHPIHHSIM CTaHOBHTH BiJ
27 no 47 % [3, 6]. Takum YUHOM, TIpH IPOBECHHI
PI3HUX BUIIB CKPHMHIHTY Y JiTeil BKIIOYCHHS aH-
TporoMeTpii 3 0OpaxyHKOM Ta OI[IHKOIO iHJEKCY
MacH Tijla € BaXJIUBUM €JIEMEHTOM PaHHBOI iJIeH-
TUdIKaIil Ta MOXKIMBOCTEH cBOeyacHO! Mojupika-
11ii OJTHOTO 3 KapAiOBacKyJSIpHUX (DAKTOPIB PUBHKY
— HaJUIAIIKOBOT MacH Tijia Ta OXUpiHHA [7].

Meta po0doOTH: OLIHUTH B3a€MO3B’SI30K IOKa3-
HUKIB (i3MYHOTO PO3BUTKY Ta PiBHS apTepialbHOTO
THCKY B JiTeH MIKIJIBHOTO BiKY.

Marepian i merogn. OOGctexeno 848 mireit
IIKUTBHOTO BiKy kHTeNiB UepHiBenbKoi o0macTi Ta
M. UepHiBmi. Cepenniifi BiK IIKOJSAPIB CKIIAAAB
13,9+ 0,1 pokiB. OOCTEKEHUX TITEH PO3IOMLIHIN
Ha TpH rpynu: nepiry cknamu 182 mutuaum 3 Al
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npyry — 78 miteit i3 mepenrinepreH3icro (BUCOKAM
AT) ta KoHTpONBHY TpyIry — 588 miTel i3 HOpMalb-
HUM piBHeM AT. ®i3WdHMI PO3BUTOK AiTeH OLIHIO-
BAIM 32 COMAaTOMETPUYHHMH BEIMYMHAMH (3picT,
Maca Tijia, 0OBiJ TaJii Ta CTEroH TOIIO) BU3HAYEHH-
MH CTaHAAQPTHUMH IHCTPYMEHTaMH 3a 3arajlbHOII-
PUIHATOIO YHI()IKOBAHOIO METOJMKOIO 3 TIONATBIIHM
obpaxyBanHsM IMT Ta koediumieHTy Tajif-cTersa.
AHTpOTIOMETpUYHI BUMIPIOBaHHS HPOBOJMINCH Y
paHKOBHH Hac, uepe3 1,5—2 TOOMHMW TICHS JIETKOTO
CHIJTaHKY, y 30HI TEMIIEPaTypHOTO KOM(OPTY.
BumMiptoBaHHS piBHS apTepialbHOTO THUCKY IIPO-
BOJWIOCH aBTOMAaTHYHMMH TOHOMETpaMH 31 3MiH-
HMMH MaHXeTaMH B PaHKOBHMH yac Ha 000X pyKax,
TpUUi, 3 IHTEPBAJIOM y 2 XBWJIMHH. Pe3ynbraTtu ori-
HIOBAJIUCA 3a NCPUCHTUIBHUMU Ta6J'H/II_DIMI/I BiZ[HOC-
HO BIKy, crati Ta 3pocry. CratucTudHa 00OpoOKa
OTPUMaHMX JaHMX MPOBOJMIACS 3a JIONIOMOTOI He-
MapaMeTPUYHUX METOJMIB OLIHKH 3 BUKOPHCTAHHIM
nporpam Microsoft Office Excel ta Statistica 10.0.
Pe3yabTaTh 1ocaigxeHHs: Ta iX 00roBOpeHHs.
IIpu aHami3i aHTPOMOMETPUYHUX MOKA3HUKIB
OyJI0O BCTaHOBJIECHO IO CepeNHii MOKa3HHK MacH

Tina y obcrexennux niteit cranosus 54,0 + 0,5 kr,
MiHIMalTbHa Maca y BHOipmi Oyma 22,3 Kxr, MakcH-
mansHa — 120,5 kr. Cepenniit 3pict OyB 162,5 +
0,4cm 1 xomuBaBcsi B Mexax Bim 122,2 1o
193,0 cMm. Ananizyrouu 3Ha4YCHHS Z-1HAEKCY 3pOc-
Ty Oyno BiaMmidueHo, mo y 694 (81,8 %) niteii BiH
3HaXOMWBCA B Mexax Big -2 mo +2, y 20 (2,4 %)
niteid BiH OyB < -3 ta y 134 (15,8 %) nireii OyB
> 3. JlocTaTHRO IIMPOKHIA Jiama3oH IaHWX HaJaB
YMOBH [UIsl aHANi3y KOPEIATHBHUX 3B S3KiB Ta
MTOPiBHSHHA TPYIL.

B 3anekHOCTI BijJ CTaTi BCTAHOBIIEHO, IIIO CEpe-
HS Maca TiTa y XJIomiiB ckiana 55,9 + 0,7 kr i xonu-
Bayacs B Mexax Bix 26,1 kr mo 103,5 xr. Cepenniit
nokasuuk IMT — 20,1 + 0,2 xr/mM° , MiHIMaIbHUI —
13,5 Kr/M? , MakcuManpHui — 32,3 kr/M2. TIoKasHUK
IMT y niBuat B cepennHboMy popiBHioBaB 20,2 +
0,2 Kr/M> Ta (haKkTHYHO TaKWil caMuil 5K 1 JJis1 BCi€d
BuOipku. Makcumansuuii IMT craHoBus 43,7 Kr/M?,
MiHiManeHUH — 12,1 xr/M%. B JTAHOMY BUTAIKY MaK-
cumanpauii IMT OyB 3HAYHO BHIIMM B TIOPIBHSHHI 3
xJormMu (puc. 1).
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Pucynox 1 — OcoGnuBoCTi TOKa3HUKA 1HIEKCY MACH Tijla B 3aJIXKHOCTI BiJI CTaTI
IIpumiTka: * — BiporimHa pi3HHI MiX TPyIaMH XJIOMIB Ta AiB4aT, p < 0,05)

Kpim Toro, Hamu nposeneHo mnopiBusiHus IMT
XJIOITYMKIB Ta JIBUATOK 3a Z-iHAEKCOM (pHcC 2).

Skmio npoanaizyBaTH OUTBII A€TaIbHO, TO IMO-
kasuuk IMT B Mesxax mix 25 kr/m? Ta 30 kr/m? (90-
95 nepuenrtwis) 3yctpivascs y 41 (10,6 %) xmomus
Ta y 43 (9,3 %) miBuatok. IMT mix 30 xr/m’ Ta
35 kr/m® (> 95 mepuenTmii) crmocrepiraBcs y 7
(1,9 %) xmomuukie Ta 5 (1,1 %) miBuaTok. A OCh
xyoniiB 3 IMT BummMm 3a 35 KI/M> B 06CTexXeHiH
TPyIi He BUSABWIOCH, B TOW K€ 4ac B rpyIi Oyio 6
(1,3 %) Ttakmx miBgatok. OTpumaHi Hamu maHi
cHiBHajgany i3 pelysipTaTaMu JociikeHs Kopene-
Ba M. M. [6], npore Hamu Oyna oliHeHa OijbplIa

rpyna Jitei 3 GUIbIIO BIKOBOIO PI3HOMAHITHICTIO.

IIpoBeneHO MOPIBHSAHHS PO3MOALT Z-iHIEKCY B
aireit mmo rpynax (tadu. 1).

Bigomo, mo mixk macor Tina it A" € 3B'I30K,
TOOTO, HAJIMIIIKOBA Bara sIBJSIETbCS OJHUM i3 (ak-
TOPIB PU3UKY PO3BUTKY MiaBuIeHOro piBHI AT y
nireii. HoBusHOIo Hamoi poGoT OyJio BU3HAYECHHS
y OOCTEXEHHUX LIKOJSIPIB TAKUX AHTPOIOMETPHUY-
HHMX ITOKa3HMKIB K 00BiJ Ta JOB)KMHA IUIeda, OOBI
TaJIi 1 CTEroH, 10 JA€ MOKJIMBICTh OUIBII KOMILIE-
KCHO OIIIHUTH Ta 3HAWTH B3a€MO3B’SI3KM MK piB-
HeM AT Ta iHIIUMH MOKa3HUKAaMHU (i3UIHOTO PO3-
BUTKY.
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Pucynok 2 — Z-inaekc IMT oOcTexeHux JiTel B 3aJIC)KHOCTI BiJ| CTaTi

Cepenniii moka3HHK 00Bomy 1uieda OyB 26,1 +
0,1 cM, miHiMabHUN — 18,2 ¢M, MakCHUMaJIbHAN —
50,1 cm. [loBxwHA TIeda B CEpeHHOMY BiH JTOPiB-
mroBana 33,1 + 0,1 cm (minimansHa — 24,0 cM, Mak-
cumanbHa — 53,4 cm). CepenHs BenHYMHA OOBOIY
CTEroH y IkoisipiB Oyna 88,8 + 0,3 cm 1 konuBaa-
ca B Mexax Big 50,2 mo 136,1 cm. O6Big Tamii B
cepeaHbOMY cTaHoBUB 69,1 + 0,3 cM i KomUBaBCs B
mexax Bin 40,2 cm go 108,3 cm. BumiproBanus
00BOJy Tauil 03BOJISIE OPIEHTOBHO BHUSBUTH KiJib-
KiCTh a0JOMIHAJIBHOTO JKUPY, IO HAKOIHIYETHCS

HA IIbOMY DiBHI B YepEeBHIN MOPOXKHUHI. BiH Moxke
OTOYyBaTH KHUIICYHHK, MiIUTYHKOBY 3aJI03y, Hedi-
HKY HHPKH Ta mopymryBata ix Qyskmii. 1lle OGimpm
YyTJIIMBAM y IFOMY IUIaHI € iHOEKC Tallis/CTerHa.
CepemHe #oro 3Ha4eHHS y OOCTeXKEHHX IiTel
ckiano 0,8 £ 0,1 1 BapiroBaso Big 0,6 mo 1,3. Haii-
OUIBLIMMHU TIOKa3HUKHM IbOTO OJIOKY BHUMIpIOBaHb
Oymu y mitedt mepiuoi rpymnu 3 migBuiieHuM AT.
CepenHi 3Ha4YeHHs BUILIEBKa3aHUX IIOKa3HHUKIB Y
JITEeH 10 Tpymnax npecTaBieHi B Tabmuill 2.

Tabmums 1 — KinpKicTh HiTe# y MepIeHTWIBHUX KopHuaopax 3a Z-iHnekcoM mokasHuka IMT B rpymax 00-

CTEXEHUX TITEN

KinbkicTsb iTeil y nepueHTHIBHIX KOPHI0Pax
Z-inpaekc
Mepma rpyna (n =182) | Apyra rpyna (n =78) | KourpoJbHa rpymna (n = 588)
-3 1 (0,5 %) 1(1,3 %) 23 (3,9 %)
-2 6 (3,3 %) 3 (3,8 %) 26 (4,4 %)
-1 16 (8,8 %) 5 (6,4 %) 91 (15,5 %)
0 52 (28,6 %) 30 (38,5 %) 270 (46,0 %)
+1 41 (22,5 %) 21 (27,0 %) 97 (16,5 %)
+2 17 (9,3 %)* 5 (6,4 %) 32 (5,4 %)
+3 49 (27,0 %)* 13 (16,6 %) 49 (8,3 %)

IIpumiTka: *— BiporifiHa Pi3HUIS MiXK TPyIIaMU

OTmxe, y WKOJSIPIB MepiIoi Tpynu BigMivanach
pi3HUIISE 00BOAY TAil i CTErOH, MOPIBHSIHO 3 TITHMH
3 Ipyroi Ta KOHTPOJIbHOI IPYIL.

OTpuMaHi pe3ysibTaTH JOCHIIKEHHS  Oyim
BKJIIOYEHI y TNPOBEJICHHS KOPEJSTHBHOTO aHAIIi3Yy.
BigmideHo, 110 3picT TUTHHH KOPETIOBAB i3 piBHEM

niacronmigHOoro aprepianpHoro TuCKy (HAT) (r =

0,63; p < 0,01) Ta moxuHoM TUIeUa (I = 0,60; p <
0,05). ILlikaBoro € acoriariss 3pocTy 3 YacTOTOIO
BxuBaHHg QpykriB (r= -0,47; p < 0,05), mpuuomy
el 3B’A30K € HeraTHMBHHM, IO BKa3ye Ha Te, IO
IOJICHHE BXXHBAaHHSA (PYKTIB MOXIJIHBO IIPU3BO-
JIUTHh JI0 YHOBUIbHEHHS (i310J0TIYHUX TMPOIIECiB,
AKi BIUTMBAIOTHh Ha 3piCT AWTHHH. Maca Tina y o0-
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Ta6murs 2 — CepenHi 3HAYCHHS aHTPOITOMETPUIHHX TTOKA3HUKIB Y IIKOJIAPIB 110 TPYIax

AHTpONOMETPHYHI MOKAZHUKH [epma rpyna Apyra rpyna KontpoabHna rpyna
OOBIz mI€Ya 38,8 +0,1 33,4+0,1 32,9+0,1
JloBxxuHa 11e4a 46,4+ 0,1 42,3+0,1 38,2+0,1
OO6Bix Tamil 92,1 +0,1* 82,4+0,1 72,1+£0,1
OO6Big cTeroH 98,4 +0,1* 94,1 +0,1 90,2 +0,1
CepeHe 3HAUCHHS 1HIIEKCY Tallis/CTeTHA 1,0+0,1 09=+0,1 0,8+0,1

IIpnmitka: * - BiporifHa pi3HHII MK TpynaMu

CTe)KCHUX IiTeH KOpeoBaja 3 piBHEM CHCTOJIY-
Horo aptepianpHOro THCKY (CAT) (r =0,51; p <
0,05), o6Bomom Tamii (r = 0,48; p < 0,05) Ta 06Bo-
nmom creroH (I = 0,49; p < 0,05). Okpim TOTO, He-
TaTUBHUI KOpENSUIHUN 3B 30K BUSBUBCS MiX
Macol0 Tija Ta BXXMBaHHAM MOJIOYHHX ITPOJYKTIB
(r=-0,47; p < 0,05), 110 MOXKHA MOSICHUTH JTOCHTH
BUCOKOIO KaJIOPIHHICTIO IIi€] Tpynu NPOAYKTIB i

BIUIMBOM i1 Ha MeTaloIi3M OUTHHHU. BuinesasHa-
YeHI pe3yNbTaTH MEPEeKINKAINCh i3 JTaHUMH JOC-
nimkerb bokoBoi T. A. [4].

Jns 6inmbIr 9iTKOTO TPYITyBaHHS Pi3HUX ITOKa3-
HUKIB (pi3MYHOTO PO3BUTKY, MCHXOJOTIUHUX (ak-
TOpIB Ta CTaHy CUCTEMHOT'0 KPOBOTOKY OyJi0 Ipo-
BEJICHO KJIacTepHUil anami3 (puc. 3).

700 T T T . .
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Pucynok 3 — KnacrepHuit anani3 moka3HUKIB (Gi3HIHOTO PO3BHUTKY, (PaKTOPiB MIKPOCOIIAIEHOTO OTOYEHHS

Ta piBHS apTepiaJbHOIO THCKY

Ha BumenpuseaeHoMy pUCYHKY BHJIHO, IO HO-
Ka3HUKH (i3UNYHOTO PO3BUTKY YTBOPIOIOTH /1Ba Tic-
HO TOB’sI3aHi Kyactepu. B nepimii BXoaaTh mokas-
HHUKH 00BOJy Tasii, 00Boay crerHa Ta piBens AT,
a TaKOX Maca OUTWHH, B Apyruii — piBeHb CAT,
IMT Ta nomxwuna miueda. Tperiid kmactep chopmo-
BaHUM TaKUMH MOKAa3HUKAMH, SK: CTOCYHKH 3 OJ-
HOJIITKAMH Ta OaThbKaMH, 3aHATTS CIOPTOM, HasB-
HICTh B3a€EMOPO3yMiHHS B POAMHI Ta CIIJIFHOI MOBH
3 oxHousiTkKaMu. PakTHYHO el KiacTep mpeicTas-

JICHUH TOKAa3HMKaMM MCHXOJIOTIYHOTO KOM(OpTy
JTUTHHU Ta ii BIeBHEHOCTI B coOi. JlaHui kimactep
BIJlirpae ayke BaKJIMBO POJIb B ()OPMYBAHHI JUTSI-
YOro opraHi3My i MOXe BIUIMBATH Ha IOSIBY Ta PO3-
BHTOK 0araTtboX 3aXBOPIOBAaHb, B TOMY YHCIIi 1 XBO-
po0 cepIrieBO-CyIMHHOT CUCTEMH, TaKHX SIK apTepia-
nmpHa TinepTensis. OTpuMaHi HaMH JaHi YacTKOBO
MEePEeKIIMKAIOTRCS 3 qociimkerasamu Bonafini S [7].

JUis OLIHKK 3HAYYNIOCTI BIUIMBY MOKAa3HMKIB
(i3ugHOTO PO3BUTKY OYyJIO NMPOBEAEHO erigeMiono-
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TiYHMI aHami3 3a TaKMMH IMOKa3HUKaMH, SIK CIIiB-
BigHomeHHs maHciB (OR) Ta BimHOCHHWIT pU3MK
(RR), crienniqHiCTh 1 Uy TINUBICTS.

IIpoBoxsum aHami3 3aEKHOCTI piBHSA aprepia-
JIBHOTO THCKY BiJI HAJUIMIIKOBOI Baru Ta OXXUPIHHS
y Iiteit Oyno oTpuMaHoO HacTymHi faHi (Tadm. 3).

[lix HaUIMIIKOBOIO Barold MM PO3YMUIM 3Ha-
yenHst IMT gutuau Mik 90-M Ta 95-M meplEeHTH-

JIeM 3TiHO 31 CTATTIO i BIKOM, IiJl OXUPIHHIM —
IMT Bume 95-ro mepuentwmo. Januii daxtop
BHSBUBCS JOCUTH BaroMHM, MaB JyXXe¢ BHCOKHH
MMOKa3HUK BiTHOIICHHS MmaHciB — 3,36. Kpim Toro
BIIHOCHMI PH3HUK CTaHOBUB 2,50, HWXKHSI Mexa
95 %-ro noBipyoro iHTepBany Oyna > 2,0. Jlanuit
(akToOp TaKOXk MaB Jy’KE€ BHCOKY CIenH(DiIuHICTh
(0,81) 1, 3BicHO, OyB Biporigaum (p < 0,001).

Tabnunst 3 — BruinB Ha/UIMIIKOBOT Baru Ta 0)KMPIiHHS HAa PU3UK PO3BUTKY apTepiaibHOI rinepreH3ii

HuzkHsa mesxa Bepxus mexa
. 3HauyeHHs . .
CraTHCTHYHUI TOKA3HUK 95 %-ro noBipuoro | 95 %-ro noBip4oro
MOKA3HUKA . .
iHTepBamy iHTepBay
OR 3,36 2,26 5,01
RR 2,50 1,87 3,32
Iunexc Kamnma 0,23 0,15 0,31
YyTauBicTh 0,43 0,36 0,50
CrienuiuHiCTh 0,81 0,79 0,83
[TpOTrHOCTUYHICT TIO3UTUBHOTO PE3YNIBTATY 0,36 0,30 0,42
ITpOrHOCTUYHICTh HEFATUBHOTO PE3YJIbTATY 0,85 0,83 0,87

BucnoBxku

1. 3a pesynpTaTamu NpOBEJEHOTO KOPETSATH-
BHOT'O Ta KJIACTEPHOTO aHaji3y MOXKHa BCTaHOBUTH
B3a€MO3B’ 30K MiX ITOKa3HUKaMHU (Pi3UIHOTO PO3-
BUTKY Ta piBHEM apTepiajJbHOTO THCKY B IIKOJIAPIB.

2. HasBHICTP HaJJIWITKOM Bark Ta OXHPIHHSI

HepCl'leKTl/IBI/l nmoaaJIbIIuxX I[OC.]'lilI?KeH])

y niTeil BUCTymae (GpakTopoM PU3UKY MO PO3BHTKY
apTepiaibHOI TinmepTeHsii.

3. 3a maHWMH emifeMioNIOTIYHOTO aHANi3y y
JiTeH 13 OKUPIHHAM IIaHCH PO3BUTKY apTepiasbHOi
rineprensii y 3,4 pa3u BHIIE HiX y AiTell 3 HOpMa-
JBHOIO MACOO Tila.

[lepcnieKTHBHMM € MoJjalIbIle AETAIbHIIIE BUBUCHHS B3a€MO3B’ I3KiB MOKA3HUKIB ()i3MUHOTO PO3BHUTKY Ta pi-

BHS apTepialbHOTO TUCKY Y HiTEH.
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THE SAFEST METHOD OF INDUCING LABOUR WITH
MISOPROSTOL

Relevance. Prolong pregnancy cause is unknown; some risk factors
like obesity and the previous history has been outlined. The risk for bad
outcomes increases with the increase in the time of delivery. Intrauterine
fetal death, meconium aspiration, fetal distress, oligohydramnios
increased rate of caesarian section are among the complications. Timely
delivery with accurate dose of Misoprostol can reduce the bad outcomes.

Misoprostol is a prostaglandin, not expensive and easy to store but
with different side effect once wrongly administered. It is not indicated
for obstetrics and gynecology in some countries but currently it is widely
used for induction of labour.

Objectives. To assess the effect of Oral miso juice and its outcomes
for labour induction in postterm cases and in premature rupture of
membrane (PROM) at term.

Methods and Results. Search of registered documented files of
clients at Kivulini Maternity Center for the year 2020.

Out of 2399 deliveries per year, 67 received oral miso juice due to
postterm and PROM. 61 participants aged 17 to 34 years and 6 females
were above 35 years of age.

Conclusion. 44 (65.7%) started active phase of labour within 24
hours and delivered. 16 (23.9 %) delivered after 24 hours of oral miso
juice administration. 7 (10.4%) took more than 48 hours and delivered
safely.

57 (85%) of those who received oral miso juice had SVD and 10
(15%) underwent emergency caesarian section due to a complication of
Misoprostol as well since the drug can course fetal distress, meconium
stained and other complications. 66 (98.5%) of all deliveries had Apgar
score of >7 in the 1% minute, while 1 (1.5%) had Apgar of <7.

Out of all deliveries, only 1 (1.5%) underwent caesarian section
reason being non reassuring fetal status (NRFS).

Out of all deliveries, 14 (20%) were accompanied by perineum tear
of 1&I1 degree and in 14 (20%) cases episiotomy was applied.

The weight of the babies delivered after miso juice was distributed as
follows: 2.5 to 3.5 kg — 54 cases and 3.6 to 4.5kg — 13 cases. No babies
were delivered with weight above 4.5 kg. Among them, 33 (49%) were
male babies and 34 (51%) were female babies.

Oral miso juice is effective to achieve a safe spontaneous vaginal
delivery. It is more effective than other method of induction of labour
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especially in developing country and in facility with limited human
resources. It is possible to say that oral miso juice is the optimal regimen
with less risk once in a right dose.

Keyword: postterm, induction of labour, premature rupture of
membrane, Misoprostol.
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HAMBE3NEYHININAN METOJ IHAYKIII TOJIOTIB 3A
JIOMOMOTI'OIO MI3OITPOCTO.JTY

AkTyajbHicTs mpodyemu. [IpuunHa nepeHoIIyBaHHS BariTHOCTI
HEBiJIOMa; JesKi (aKTOpH PU3HKY, TaKi sIK OKHPIHHSA, OyJIM B aHaMHe3I.
Pu3uk HeraTWBHUX pe3yNbTaTiB 30UIBIIYETHCS 31 30UIBIICHHAM dYacy
nepeHonryBaHHs BariTHOCTL. Cepen yCKIaqHEHb — BHYTPIITHBOYTPOOHA
CMepTh IUTOJIA, acIipalis MEKOHII0, JUCTPEC IUI0Aa, MalOBOIs, 301Jb-
IIEHHS YacTOTH KecapeBoro po3TuHy. CBO€YacHi MOJIOTH 13 3aCTOCYBaH-
HSIM TOYHOI /031 Mi30IIPOCTOIY MOXYTh 3MEHIIUTH HECTIPUATINBI Hac-
JIJIKHA.

MizonpocTon — 1e NpocTaryiaHIuH HEBEJIMKOI BApPTOCTI 1 JIETKUH Y
30epiraHHi, ajie 3 pi3HUMH MOOGIYHUMU IiSIMH Yy BHIIQJIKy 3aCTOCYBaHHS
He 3a MPU3HAYEHHAM. Moro He NpU3HAYAIOTH B AKyIIEPCTBi i MiHEKOJIOTiT
y HesiKMX KpaiHax, ajie Ha ChOTOJHI BiH LIMPOKO 3aCTOCOBYETHCS LIS
IHAYKIT TTOJIOTIB.

Merta po6oTu. OUiHUTH [iF0 Mi30MPOCTONY AJIS MEPOPATBHOTO MPHU-
oMy 1 OTO BIUTMB Ha iHAYKIIIO ITOJIOTIB MPH MEPEHONTYBaHHI BariTHOC-
Ti Ta y TAi€HTOK i3 MepeaJacHUM pO3PHUBOM HABKOJOILTITHUX 000II0-
HOK IIpH HOPMAaJIBHIH TPUBAIOCTI BaTiTHOCTI.

Martepianu i meToau.

[poseneno anamiz 2399 icropiit nosoriB y IlonoroBomy OyaunHKY
KiBynini 3a 2020 p, 67 »IHOK OTPUMAJIH Mi30IPOCTOJ ISl HEPOPATBHO-
To MpHUHOMY uepe3 TEepPeHOIIyBaHHSA BariTHOCTI abo mepeadacHuil po3-
PHB HaBKOJIOTLITI THUX OOOJIOHOK.

Bik 61 yyacHumi xonmBaBcs y Mexax 17-34 pokis, a 6 yJacHHISIM
Oyno moHas 35 poKiB.

BucnoBkn. Y 44 (65,7 %) i3 mocnimKyBaHUX aKTHBHA (pasza IOJIOTIB
po3rmoyanacs mpoTsAroM 24 TOIUH i BOHU HAPOIWIH 3A0POBUX HiTeH. 16
(23,9%) xiHOK Hapoawin 4epe3 24 TOAWHHM MICJS NEPOPaTbHOTO TPH-
Homy mizomnpocromy. 7 (10,4 %) ycniniHo HapOIWIH Mi3HilIe, HIX Yepe3
48 ronuH.

57 (85 %) i3 THX, XTO OTPUMAITH MI30IIPOCTOI MEPOPATHHO, HAPOIHIN
npupoaHiM twisxom, 10-m (15 %) Oyno npoBeneHo eKcTpeHHil KecapiB
PO3THH IS TIOTIEPEKEHHS YCKIIAHEHb BiJl Mi30TIPOCTOITY, a TAKOXK Yepe3
Te, 10 Tpernapar Mir BUKIMKATH JUCTpPeC IUI0/a, aciipanilo MEKOHIIo Ta
iHON ycknagHeHHS. 66 (98,5 %) HOBOHApO/DKEHMX Ha IEpIii XBHIMHI
JKUTTS OTPHMAITH OLIHKY > 7 3a IIKaJIOI0 AIrap, B TOH 4ac sIK OJ{MH HOBO-
HapoukeHuit (1,5 %) MaB omiHKy < 7 3a mKanoo Armrap.

I3 ycix nmomoris numre 1 (1,5 %) BinOysmcs IUIsIXOM KecapeBa pO3THHY
Yepe3 3arpo3IMBHI CTaH IS TUIOAA.

Cepen nopofinb, 14 (20 %) Manu po3puBH M’SIKHX TKaHWH TIOJIOTOBUX
nuraxiB 11 I crymenst, a 14 (20 %) xiHkam Gyi10 IPOBEICHO EMi3i0TOMIFO.

Bara mite#t, HapOKEHUX MICHSA MEPOPATHHOTO MPUHOMY Mi30Mpoc-
TOJTy, KOMBasach Bix 2,5 o 3,5 xr y 54 Bunazakax, ta Bix 3,6 1o 4,5 kr
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y 13 Bumagkax. )KogHa AUTHHA HE HApOWIIACS 3 Barolo moHam 4,5 KT.

Cepen mux Hapoamiocs 33 (49 %) xnomaukn i 34 (51 %) niBunHKH.
TakuM 9MHOM, Mi30IIPOCTOI AJISI MIEPOPATBEHOTO TpUiioMy € eeKTH-

BHUI 178 1HIYKII caMOCTIHHUX 1oJIoTiB. BiH € Oinpmn eheKTHBHIM HiX

IHII METOJM IHAYKLIT MMOJIOTiB, 0COONIMBO y KpaiHax, [0 PO3BHBAIOTHCS,

Ta B YCTaHOBax 3 00MEXKEHOIO KiIbKICTIO nepCcoHaly. MoxHa cKasaTtu,

1o Mi30HpOCTOJ’I JJIA IEpopaJIbHOIO HpHﬁOMy € ONTUMaJIbBHUM MCTOAOM

3 HCBUCOKHM PU3UKOM IIPpU 3aCTocyBaHHi y peKOMeHHOBaHiﬁ I[O3i.

KoarouoBi ciioBa: nepeHouyBaHHsl BariTHOCTI, IIepeayacHUil po3puB

TUTOTOBUX O0OJOHOK, iHAYKIIiS ITOJIOTIB, Mi30MIPOCTOIL, .

ABTOp, BiAnoBigaasHuii 3a ucryBanus: drlemmy25@gmail.com

Introduction

Pregnancy lasts for 280 days from the first day
of the last menses [1]. Currently, pregnant women
are recommended to deliver at least at 39 weeks if
no complications. So a term pregnancy can be a
time period between 39 and 42 weeks (+7) [2]. A
woman can start labor a week either side of this
period. Beyond this time, we call it postterm or
overdue. Earlier, 3 weeks earlier or 2 weeks later
after estimated date of delivery was considered a
term pregnancy. Currently, as women are very
keen with their due date and get agitated once the
delivery time approaches, it makes it very difficult
for medical personnel to keep them wait for a
spontaneous vaginal delivery past 42 weeks.
Different countries have different approaches to
induce overdue pregnancy.

If labor will not start until 41 6/7 weeks, it
termed as a late term and a plan for delivery has to
be taken into consideration for the better outcomes.

The use of Misoprostol for induction of labour
is not recommended in many countries.

When used, attention and close high-standard
monitoring should be undertaken to avoid
complication which may happen during the
process. Some hospital facilities prohibited the use
of Misoprostol for the induction of labour. Most
research conducted regarding the induction of
labour non-point out the exact dose and regimen.
Some try to point out the best mode, which seems
to be the best to induce pregnant women.

A recommendation comes from the World
Health Organization (WHO), the International
Federation of Gynecology and Obstetrics (FIGO),
and the Society of Obstetricians and
Gynaecologists of Canada. A systematic review
suggests oral Misoprostol is safer than vaginal and
demonstrate lesser caesarian rate [3].

According to different researches which studied

Misoprostol, the required dose of Misoprostol is
about 25 mcg to 50 mcg for the induction of labour
[3, 4, 8]. The big concern right now is how to get
the same dose since the drug is in tablet form and is
made up of 100 mcg or 200 mcg. To divide the
dose is an issue.

Most of the complications of labor induction by
prostaglandins are uterus hyperstimulation and the
development  of  tachysystole [5]. These
complications are related to the dose given and the
mode of administration of the particular dose. A
study by Bolla et al., which compared misoprostol
vaginal insertion (MVI) and misoprostol tablet
insertion (MTI) showed that tachysystole was more
prevalent for MTI [7].

Oral Miso Juice. The method which has been
in practice by maternity African for administering
Misoprostol for induction of labor for postterm
pregnancies (41+5 days) and PROM at term for
safety purpose of the mother and child at Kivulini
Maternity Center, located in Arusha, Tanzania.

The juice is prepared by a combination of
Misoprostol 200 mcg, into 100 ml of ringer lactate
(RL) and gives the pregnant women a dose of
10 ml (20 mcg) once in two hours to make a total
of twelve doses. If the contraction is not attained,
then the client is given a break of 6 hours before
the next cycle. This process helps to administer
the lowest dose possible to overcome the
complications. Studies show that administration in
one hour or two hours has the same efficacy, but side
effects are more favored in two-hour interval [4].

Pharmacokinetic features of Misoprostol in RL
have not yet been studied as well as the
degradation of it in a solution completely has
never happened unless for a long time, but the
assumption is that every 10 ml of the solution will
at least contain 20 mcg of Misoprostol. Shaking
well before use is important to make sure contents
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are not all settled down and leave less concentration
on top.

Search Method

Data collection

Analyze data from patient files who received
oral Misoprostol in the form of a solution, miso
juice which was prepared in the hospital for the
past year from January 2020 to December 2020 in
a maternity-based hospital.

Subjects

We studied 67 clients who came to the
maternity center at the age of 17 to 40 years old,
null para and multipara. The median age was 28.
We scrutinized their antenatal visit cards, history
taking to tally their gestation age by comparing the
last menstruation period (LMP), first visit
scanning, and the trend of the physical exams
during Antenatal Care (ANC).

Inclusion/exclusion criteria

All pregnant women with gestation age of
41+5 days and beyond with single live fetus and
without any complication like low insertion of
placenta, previous scar, breech presentation, a
ruptured membrane with meconium, severe
oligohydramnios, bishop score of more than 6,
calcified placenta grade three, non-reassuring fetal
status and biophysical profile of less than 6,
estimated fetal weight > 4500.

All pregnant women presented with premature
rupture of membrane (PROM) in less than 12
hours with clear amniotic fluid, with no sign of
infection and bishop score of < 6 were also
included.

Body Mass Index was not considered.

Table 1 — Data Results

A total of 67 who met inclusion criteria and 20
who didn’t were excluded from the study.

Main Results and Discussion

Out of 2399 deliveries, 67 received oral miso
juice due to postterm and PROM pregnancies. In
65.7% active phase of labour started within 24
hours and delivered. 23.9% delivered after 24 hours
of oral miso juice administration. 10.4% took more
than 48 hours and delivered safely.

Delivery period (%)

m<24
W >24<48
>48

Figure 1 — Delivery period

85% of those who received oral miso juice had
SVD, and 15% underwent emergency caesarian
section due to different reason which does not
directly relate to the effacement and cervical
dilatation but might be the complication of
Misoprostol. 98.5% of all deliveries had an Apgar
score of >7 in the 1% minute, while 1.5% had an
Apgar score of <7.

N <24 >24 <48 >48

Characters Participant % Hours Hours Hour
Male 33 49%
Female 34 51%
Delivery time 65.7% 23.9% 10.4%
Clear amniotic fluid 59 88%
Meconium 8 12%
Score 1<7 1.5.% 1

66 >7 98.5.%
C-section 10 15%
SVvD 57 85%
PPH 2 2.99.%
Age >35 6
Age <35 61
Primigravida 28 41.8%
Multipara 39 58.2%
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Out of all deliveries, only 1.5% underwent
caesarian section reason being non-reassuring fetal
status (NRFS) and probably the complication of
Misoprostol.

Out of all deliveries, 14 (20%) females got
perineum tear 1&Il degree, and in 14 (20%) cases,
episiotomy was applied.

Table 2 — Amount of oral miso juice given until delivery

The weight for the babies delivered after miso
juice, from 2.5 to 3.5kg were 54 and from 3.6 to
45kg were 13. No baby delivered with weight
above 4.5 kg. Among them, 33 (49%) were male
babies, and 34 (51%) was female babies

61 participants aged 17 to 34 years, and 6 were
above 35 years of age. The median age was 28.

Amount of oral miso juice given until delivery

Frequency of Miso juice given ML (mcg) Total Patient % PPH
1-5 10-50 14 22.6
6-10 60-100 30 48.4 1
11-20 110-200 16 25.8 1
21-30 210-300 2 3.2

Discussion

The purpose of this study is to assess the safest
method and outcome of the miso juice to a postterm
and PROM pregnancies.

The study shows that participants receive
Misoprostol in the form of juice every two hours,
with a circle of 12 doses, and then a break of 6
hours in case of not responding well from the
previous doses then resumed to the next circle. This
means that after a circle, a woman receives
240 mcg of Misoprostol in 24 hours for a maximum
of 3 circles.

Data shows that the dose didn’t affect the
outcome of the fetus. No matter how many circles
the women received before delivery, the outcomes
were excellent.

44 clients delivered in less than 24 hours which
made 65.7% of all participants. 16 clients (23.9%)
delivered in >24 h, while 7 (10.4%) clients
delivered in more than 2 days. Regardless of the
time, taking miso before delivery presented with
bad outcomes post-delivery in very few cases.

A study by Alfirevic Z, Aflaifel N shows that
in nine trials comparing oral Misoprostol with
placebo, women using oral Misoprostol were more
likely to give birth vaginally within 24 hours
which supports the findings [5].

Uterine hyperstimulation was not  well
documented during miso juice administration
which is something that has to be considered in
other scientific research but the fetal heart rate
were within the normal range though.

Other studies by Bolla et al. show that there
was a significant change in uterine contraction
when he compares MVI and MVT. Tachysystole
was more evidently increased in MVI [7].

A study by Lenita Wannmacher reported no
significant differences were found for uterine
hyperstimulation with fetal heart rate changes and
no severe neonatal or maternal morbidity was
reported [8].

The dose will be discontinued if the cervix
effaced and or the dilatation of > 3 cm with
contractions of at least 2-3/10 minutes, which is
> 30 seconds.

Scores in the 15t minute

1.50%

u>7

u<7

98.50%

Figure 1 — Scores in the 1% minute

98.5% of all deliveries post miso juice score >
7 in the first minutes and only 1.5 % scored < 7 in
first minutes, but the reason was not related to
Misoprostol.

25.8 % received up to 400 mcg of miso juice
before they delivered. From the data collected, the
maximum doses given were 600 mcg which was
3.2% of Misoprostol given. In this group in which
clients received up to 600 mcg — 3.2%, 1.6%
underwent a caesarian section and the other half
SVD. Both babes scored 9* and 10° and during
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delivery, the amniotic fluid was clear. 48.4%

delivered after 6™ to 10" dose of Misoprostol which
was the majority of all participants. From this small

observation, no matter the amount of dose given,
since it is in a small proportion, the outcome will
still be good.

® %of miso volume

MISO ADMINISTERED PER CLIENT

60,00%
50,00% 48,40%
40,00%
30,00% 25,80%

22,60%
20,00%
10,00%

3,20%

0,00% -—\

10-50ml 60-100ml 110-200ml 210-300ml.

Figure 3 — Miso Administered Per Client

Spontaneous vaginal deliveries (SVD) were
85% and Caesarian section (C/S) 15%. Compared
to other studies, the rate of c/s is lower than other
methods of induction of labor. Cochrane review
shows vaginal Misoprostol the rate of c/s is 21.7%
(Hofmeyr) [5].

41.8% were primigravida and 58.2% were
multipara women. More c¢/s was from
primigravida group (9%) and 4% of c/s was from
multipara group. The reason for all this operation
was not directly related to the miso juice but can
be the complication of Misoprostol as well since
the drug can course fetal distress, meconium
staining and other complications.

PPH is one of the complications that arise after
the use of Misoprostol. From this study, two
participants (2.99%) developed PPH post SVD.
More precaution should be taken once more than

Conclusions

Miso juice is very effective to achieve a safe
spontaneous vaginal delivery. It is more effective
than any other method of induction of labour. It is
possible to say that miso juice is the optimal regi-
men with lesser risk. Even though misoprostol is
not recommended in many African countries, miso

one circle of miso juice is administered. Further
studies should be done to relate the dose and
course of PPH.

As a sign of the maturation of the
gastrointestinal tract, meconium can be a good
sign but once presented while the fetus is still
intrauterine, this can be a worrisome sign since it
indicated the sign of fetal compromise. Meconium
intrauterine can increase the rate of ¢ section [10].
Different factors can cause meconium, including
postterm delivery and misoprostol use. Meconium
stained amniotic fluid was as well observed. 12%
had meconium stained amniotic fluid during the
time of delivery, while 88 % had clear amniotic
fluid.

Neither ruptured uterus, nor mortality were
reported after miso juice administration [10].

juice can be of great help especially for the devel-
oping countries where the number of deliveries is
very high and the rate of caesarian sections are
still increasing day by day with limited human
resources. More studies are needed for more trial
in a large group.

© Sumy State University, 2021

78

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2021



L. F. Kasungu

EUMJ, 2021;9(1): 73-79

References

1.

Spong CY. Defining term pregnancy:
recommendations from the Defining “Term”
Pregnancy Workgroup. JAMA, 2013;
309:2445-6.

2014, Issue 6. Art. No.: CD001338. DOI:
10.1002/14651858.CD001338.pub3.

7. Bolla D, Weissleder SV, Radan AP, et al.
Misoprostol vaginal insert  versus

2. Definition of term pregnancy. Committee misoprostol vaginal tablets for the induction
Opinion No. 579. American College of of labour: a co-hort study. BMC Pregnancy
Obstetricians and Gynecologists. Obstetric Childbirth. 2018;18:149
Gynecol, 2013; 122:1139-40. https://doi.org/10.1186/s12884-018-1788-z

3. WHO recommendation for induction of 8. Lenita Wannmacher MISOPROSTOL (Low
labour 2011.  http://whglibdoc.who.int/hg/ dose for labour induction at term).
2011/WHO_RHR_11.10_eng.pdf https://www.who.int/selection_medicines/co

4. Abdulrahim A. Rouzi, MBChB; Nora mmittees/expert/18/applications/Misoprostol
Alsahly, MBChB; Rana Alamoudi, MBChB; _safety review.pdf
Nisma Almansouri, MBChB;Nawal 9. Giilmezoglu AM, Crowther CA, Middleton
Alsinani, MBChB; Souzan Alkafy, et all P, Heatley E. Induction of labour for
Randomized clinical trial between hourly improving birth outcomes for women at or
titrated and 2hourly static oral misoprostol beyond term. Cochrane Database Syst Rev.
solution for induction of labor. American 2012;6:CD004945.

Journal of Obstetrics&Gynecology APRIL https://doi.org/10.1002/14651858.
2017.  https://www.ajog.org/article/S0002- CD004945.pub3. Review
9378(16)32169-X/pdf 10.Duro Gomez J, Garrido Oyarzin MEF,

5. Rajlaxmi Mundhra, Manika Agarwal. Fetal Rodriguez Marin AB, de la Torre Gonzalez
Outcome in Meconium Stained Deliveries. J AJ, Arjona Berral JE, Castelo-Branco C.
Clin Diagn Res. 2013 Dec;7(12):2874-6. doi: Vaginalmisoprostol and cervical ripening
10.7860/JCDR/2013/6509.3781. Epub 2013 balloon for induction of labor in late-term
Dec 15. pregnancies. J Obstet Gynaecol Res

6. Alfirevic Z, Aflaifel N, Weeks A. Oral 2017;43(01):87-91

misoprostol ~ for induction of labour.
Cochrane Database of Systematic Reviews

Conflict of interest

The authors declare no conflict of interest.

Acknowledgements

| acknowledge the presence of my Residence

(received 21.02.2021, published online 29.03.2021)
(00eparcano 21.02.2021, onyénixosano 29.03.2021)

I acknowledge the assistance of the special-care

supervisor during my residence program Dr. nurse’s team, record teams as well as the
Smiyan Svitlana Anatoliivna — Candidate of management of Kivulini medical center for making
Medical Sciences, Associate Professor. this study possible.

Ethics approval and consent to participate

The study was approved by the Kivulini Medical Center Ethics Committee.

Information about the authors

L. F. Kasungu — Clinical Residency, Department of Obstetrics, Gynecology and Family Planning, Sumy
State University, Sumy, Ukraine

© Sumy State University, 2021 79 © CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2021



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

SUMY STATE UNIVERSITY
MEDICAL INSTITUTE

Eastern Ukrainian Medical Journal

2, Rymskogo-Korsakova st., Sumy 40007, Ukraine eumj.med.sumdu.edu.ua
e-mail: EUMJ@med.sumdu.edu.ua ISSN: 2663-5909 (print)

Abstract

l. V. Lutai,

A. S. lvanova,

T. A. Husieva,

Sumy State University, Sumy,
Ukraine

DOI: https://doi.org/10.21272/eumj.2021;9(1): 80-86

CLINICAL AND EPIDEMIOLOGICAL FEATURES OF LYME
BORRELIOSIS

Lyme borreliosis (LB) is the most common transmissible disease
of tick-borne origin. This disease is a significant medical challenge
due to the damage to many organs and systems and the tendency to
chronicity and long-term disability in the future. Currently, there is
an upward trend in the incidence of Lyme disease in Sumy Oblast.
Thus, in Ukraine in 2015 the incidence was 7.96 per 100,000
population, and in 2019 it increased to 10.62. The average level of
indicators was exceeded in Kyiv Oblast (29.0), Cherkasy Oblast
(25.4), Vinnytsia Oblast (23.09), Sumy (25.89) Oblast, and Kyiv
(2.54). The peak of tick activity in Ukraine is registered in May and
has increased by 4.23 times. The maximum number of patients falls
within the working population and causes significant state financial
damage.

The increase in the number of cases indicates a spread of Lyme
disease in Sumy Oblast. In order to prevent the spread, it is
necessary to study all possible causes of this disease and find ways
to eliminate them. This was the ground for the creation of a unified
anonymous questionnaire, which covers the main issues regarding
this disease from the standpoint of different population groups.

A unified anonymous "Questionnaire for Lyme disease patients"
contains 16 multiple choice questions and an option for comments.
The first group of questions concerned gender, age, and social data
of respondents (the largest part of patients fell within the working
population — 42.86%). The next group of questions clarified the
epidemiological features of this pathology (circumstances, date,
time, location, body part bitten). Most often tick bites occurred
during walks in the urban forests (42.86% of cases). Most
respondents reported that tick bites had happened in June and July
(39.29%).

Other questions were designed to determine patients' awareness
about Lyme borreliosis prevention. The next group of questions was
aimed at clarifying the clinical features of the disease (lower
extremities were the most frequent site of a tick bite) (46.43%),
with erythema dominating among the clinical manifestations of
Lyme borreliosis (91.07%).

According to the anonymous questionnaire, we analyzed and
evaluated awareness of diagnosis, clinical signs, and measures of
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KJITHIKO-ENIJEMIOJIOTTYHI  OCOBJIMBOCTI  JIAHMM-
BOPEJIIO3Y

Jlatim—6openio3 (JIB) € HaWMOMIMPEHINIUM TPAHCMICUBHUM 3a-
XBOPIOBAaHHSM, L0 NEepeJacThest Kiimamu. Jlana XxBopoba € 3HaYHOIO
MEJIMYHOIO0 MPOOIEMOI0 3 OISy Ha MOXKIIUBICTh ypaKeHHsI 0aratbox
OpraHiB i CHCTEM, CXIJIBHICTIO JIO XpOHi3amii Ta TpUBalol BTpaTH
Mpane3IaTHOCTI Ta iHBamimHOCTi. Ha maHuit 9ac icHye TeHACHIIS OO
3pOCTaHHS 3aXBOPIOBAHOCTI Ha XBOpoOy Jlaitma B CyMchKiif 00TacTi.
Tak, B Ykpaini y 2015 p. iHnunenTHicTh ckiamana 7,96 Ha 100 Tuc.
HaceneHHs, a y 2019 p. — 3pocina go 10,62. IlepeBullleHHS cEPEaHBO-
ro piBHsS NOKa3HUKIB peectpyerbes y KuiBcrkiit (29,0), Uepkachkiii
(25,4), Binaunpkii (23,09), Cymcekiit (25,89) obaactsax ta M. Kuis
(2,54). ITlix axTHBHOCTI KJIiIiB B YKpaiHI peecTpyeThCcsi B TpaBHi,
aKkuil 30inbmuBesa y 4,23 pasa. HailGinbminii BiACOTOK XBOpUX NpH-
Maja€ Ha Mpare3JaTHe HACEJIICHHs, Ta 3aBIA€ 3HAYHHX 30WUTKIB Acp-
JKaBi.

30inpIIeHHS KIUIBKOCTI BUMAJAKIB 3aXBOPIOBAHHS TOBOPUTH IIPO
MacoBe NOIMMUpeHHs 30yaHUKIB XxBopoou Jlaiima y CyMchKii 00aacTi.
s Toro, mo6 nonepeanTH iX po3MOBCIOKEHHS, HEOOXiTHO BUBYH-
TH yCi MOKIIUBI IPUYUHU AaHOI XBOPOOH Ta 3HAWTH IIIAXH IX BHpi-
menHs. Lle i crano migcraBoro IUisi CTBOPEHHS YHi(IKOBAaHOTO aHOHI-
MHOTO OIHMTYBAJIbHHKA, KUl BHCBITJIIOE OCHOBHI IMUTaHHS CTOCOBHO
JIAHOTO 3aXBOPIOBaHHS 3 MO3MLIT PI3HUX KaTeropiit HaceIeHHs.

VYHidikoBaHa aHOHIMHa «AHKETa XBOPOTO Ha XBopoOy Jlaiimay
BMilye 16 nuTaHp i3 BapiaHTaMu BiAINOBiACH Ta MOXKIIUBICTIO BHOCH-
TH BiacHi KomeHTtapi. Ilepma rpyma 3amuraHb CTOCYETHCS TEHIEp-
HUX, BIKOBHX Ta COMIaJBHHUX JaHHUX OCi0, M0 MPOXOASATH aHKETyBaH-
Hs (HalOIMBIIMI BIACOTOK XBOPHX INpHUIIANA€ HA Ipame3gaTHE Hace-
neusst (42,86 %). Y HacTymHi#l rpymi 3anuTaHb 3’ sICOBYIOThCS eIrijie-
MIi0JIOTiYHI 0COOJMBOCTI JJaHOT maToJjorii (o0cTaBuHM, aaTa, 9ac, Mi-
CLEBICTh, JIOKAJIi3allisl IPUCMOKTYBaHH kiima). Haituacrime Hamnaau
KJIIiB BimOyBauCs MpHU BiABiAYBaHHI JiCOMapKOBUX OCEPENKiB Mic-
Ta, MO BCTaHOBJIEHO y 42,86 % BuMankiB Ta Oifbllla YaCTHHA OMHUTAa-
HUX BiIMi4alOTh HaMajaW KIIN[iB y YepBHI Ta JIUIIHI, IO CTAHOBUTH
39,29 %.

[Hmi nuTaHHSA cHpsMoBaHI Ha 3HaHHA mpodimakTuku JlaiM—
Gopeniody. HactynmHa rpyma 3amuraHb HamnpaBiieHa Ha 3 sCyBaHHA
KIHIYHUX 0ocoOJMBOCTEH nepediry XBopoOH (4acTuM MiclieM IpHc-
MOKTYBaHHS KIJIiIIa € HIDKHI KiHIOiBKH (46,43 %), cepel KIIHIYHUX
dhopwm Jlaiim-6openiosy nepeBaxae epuremna (91,07 %).

3a JaHUMHU aHOHIMHOTO aHKETyBaHHS Oylo NpoaHaTi30BaHO Ta
OIliHeHO 1H()OPMOBAHICTh XBOPHX, AKi OTpUMYyBaiu JikyBanHs B KHII
COP MKILUMXT] imeni 3. M. KpacoBuuskoro ta YHiBepcHTeTChKiil
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kmiHini Cym/[Y, mono miarHOCTHUKH, KIIHIYHUX O3HAK Ta 3aXOJiB
npodinaktuku xBopobu Jlaitma.

KarouoBi ciioBa: 60perios, OMUTYBaHHA, aHKETA, KITIIIII.

ABTOp, BianoBinaapHuii 3a aucryBannust: i.lutai@kinf.sumdu.edu.ua

Introduction

Lyme borreliosis (LB) is the most common
transmissible disease of tick-borne origin. This
disease is a significant medical challenge due to the
damage to many organs and systems and the
tendency to chronicity and long-term disability in the
future. LB was first diagnosed as an individual
disease in 1976 in Old Lyme, Connecticut, USA [1].

In 1982, W. Burgdorfer discovered the
causative agent of this disease when studying the
intestinal contents of the Ixodes mite and showed
that the disease was of spirochetic nature [3].

Official statistics records on the incidence of
Lyme disease in various countries around the world
were started in the 80s of the 21st century. Over the
past 20 years, the number of reported cases in the
United States has tripled and has been steadily
increasing in the northern regions of Europe [4].
Tens of thousands of new infections are reported
every year. In the United States, LB accounts for >
90% of all reported transmissible diseases, which is
~300,000 cases per year. LB ranks second among
the fastest spreading infectious disease trailing only
the HIV infection. Numerous epidemiological
studies confirm that the average annual number of
reported LB cases in Europe exceeds 65,400 (the
incidence rate varies from 1 to 350 per 100,000
population), including some regions with more than
100 cases per 100,000 population annually
(Slovenia, Germany and Austria, the Baltic coast,
southern Sweden, and some islands in Estonia and
Finland) [4]. In the south of Sweden, 69 cases of
Lyme disease were registered per 100,000 people in
2019, with a peak incidence at the age of 5-9 years
and 60-69 years. The incidence of Lyme borreliosis
in Slovenia is 206 cases per 100,000 population,
and in Austria, it is 135 per 100,000 population,
which are the highest rates in Europe [5]. The
incidence of verified disseminated LB cases in
Finland has increased from 44 per 100,000 in 2011
to 61 per 100,000 in 2018 [6].

Epidemiological indicators of Lyme borreliosis
(LB) incidence in the countries neighboring
Ukraine are also indicative of the urgency of this
problem [7]. In the Republic of Belarus, the values
increased by 15 times in 1996-2012 — from 0.74 to

11.6 per 100,000 population. In Poland in 2013, the
incidence of LB increased by 45% as compared to
2012 and amounted to 33.3 per 100,000 population
[8].

Official registration of patients with Lyme
disease in Ukraine started in 2000, with 58 LB
infection cases detected (which was 0.12 per
100,000 population). According to the Laboratory
Center of Ukraine, 4,482 people contracted tick-
borne borreliosis (10.62 per 100,000 population) in
2019. Thus, the incidence of Lyme disease has
increased by 88 times over a 19-year period of
official statistics recording. Analysis by regions of
Ukraine revealed high LB incidence in Kyiv Oblast,
Vinnytsia Oblast, Zhytomyr Oblast, Poltava Oblast,
Sumy Oblast, Ternopil Oblast, Cherkasy Oblast,
Chernihiv Oblast. However, despite a 20-year
period of research, LB still remains one of the
"new" nosologies and is paid too little attention [9].

In Ukraine, LB takes a dominant place in the
structure of infectious pathologies according to the
degree of negative impact on public health. Based
on the results of studies, Borrelia burgdorferi was
found to be the cause of unexplained neurological
(16.7%) and pseudorheumatological (20.7%)
pathologies [2].

Untimely diagnosis and treatment lead to late-
onset lesions of various organs and systems, which
in turn makes conditions for chronicity (in 3.5-
10.6% of total cases), long-term disability, and in
some cases mortality. Chronic LB can mimic the
clinical picture of multiple sclerosis, Alzheimer's
disease, Lyme-induced  arthritis,  systemic
scleroderma, chronic fatigue syndrome,
fibromyalgia and others [2].

Many factors contribute to the annual spread of
natural sites of infection and create the conditions
for Borrelia burgdorferi transmitting agents and
reservoirs in Ukraine. These include irrational use
of natural resources disregarding environmental
requirements, changes in the structure of vegetation
and climate, no insecticide-acaricide treatments for
many years [10].

Thus, the rapid spread of Lyme borreliosis in
Ukraine and in the world as a whole, lack of public
vigilance towards this disease, frequency of
chronicity of the process, and frequent adverse
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effects make it necessary to assess public awareness
about the etiology, transmission, diagnosis,
treatment, and prevention of this disease.

Objective. To study clinical and
epidemiological features of Lyme borreliosis and to
assess public awareness about the disease.

Materials and methods. The study was
conducted using a sociological survey (face-to-face,
one-time, individual) under conditions of
confidentiality.

The study was conducted at Municipal Non-
Commercial Enterprise of Sumy Regional Council
"Medical Clinical Center of Infectious Diseases and
Dermatology Named After Z. Krasovytskyi" and
SSU University Clinic. We surveyed a total of 56
subjects who were undergoing outpatient and
inpatient treatment for Lyme disease.

Statistical processing of the results was
performed using the Microsoft Office software
package. Student's t-test was used to calculate the
significance of the difference between quantitative
traits in groups; the dependence of traits was
evaluated using the Pearson correlation coefficient.

Results and discussion. Among all surveyed
subjects, women outhnumbered men 1.2 to 1
(53.58% and 46.42%, respectively). The majority of
respondents were young (47.86%) and middle-aged
people (41.07%), the elderly respondents totaled
16.07%.

2% 2% 2%

0,
ZA:_\

Among the surveyed, the distribution of subjects
was as follows: forestry workers (the risk group) —
2 persons (3.57%), the military — 2 (3.57%),
medical workers — 4 (7.14%), persons of retirement
age and unemployed — 13 (23.22%), other
professions (accountants, teachers, drivers, cashiers,
security guards) — 35 (62.5%).

"How do you know about Lyme disease?" —
48.21% of respondents said that they had already
had Lyme disease. 35.71% of subjects read about
this disease, which is 2.2 times more as compared
to those who had their relatives or acquaintances
diagnosed with the disease (16.08%).

53.57% of respondents noticed the tick bite, and
46.43% did not remember it. This may indicate that
after a walk in a forest or other places inhabited by
ticks, people do not carry out self- and mutual
inspection to check for embedded ticks. Most
respondents were bitten by ticks in Sumy — 37.50%,
which is almost twice as much as the cases in Sumy
district — 19.64%; 10.71% of cases were registered
in Krasnopillia district and 7.14% — in Trostyanets
district. 3.57% of subjects were bitten by ticks in
Lebedyn district, Velyka Pysarivka district, Shostka
district, and Romny district. In Nedrygailiv district
and Okhtyrka district each 1.79% of subjects were
bitten. Outside Sumy Oblast the comparative
indexes are: in Chernihiv and Yavoriv district (Lviv
Oblast) the rate is 3.57% (Fig. 1).

E Sumy

H Sumy district

E Krasnopillia district
H Trostyanets district
H Lebedyn district

# Velyka Pysarivka district
# Shostka district

H Romny district

i Nedrygailiv district
H Okhtyrka district

@ Chernihiv

@ Yavoriv district

Figure 1 — Location of a tick bite event

Based on our observations, we registered
different locations of tick bite event and different
body parts bitten. Most often tick bites occurred
during walks in the urban forests (42.86% of cases).
During country cottage stay and work in the

backyard, tick bites were reported in 25.0% and
14.28%, respectively. In 17.86% of cases, tick bites
were registered in the forest, where people were
having their leisure time (picking berries,
mushrooms) (Fig. 2).
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Urban forest

Gardening plot

Street or forest

Figure 2 — Distribution of zoonotic foci

Most respondents reported that tick bites had
happened in June and July (39.29%); 19.63% of
cases happened in April-May; 17.86% — in August-
September period and in October-November period
each.

26.78% of respondents did not remember a tick
bite, 46.43% of subjects noticed a tick bite once,

14.29% — twice, and 12.50% — remembered being
bitten 3 times and more.

Most often the bites were observed on the lower
extremities — 46.43%, trunk — 26.79%, abdomen —
12.50%, upper extremities — 10.71%, head — 8.93%,
neck — 1.79% (Fig. 3)

(
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15
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A A
; S >

Upper Lower Trunk
extremities extremities

Head Neck

Abdomen

Figure 3 — The body part bitten

Only 7.14% of ticks were removed by surgeons.
Half of the respondents (50%) removed the tick
themselves, 14.29% of subjects had it removed by
the other person. 5.36% of subjects disinfected the
bite site, 8.93% of respondents lubricated the site
with oil, which is strictly prohibited.

78.57% of people did not receive antibiotics and
did not realize that they were meant to do so. 21.43%
of subjects undertook preventive treatment for
borreliosis, of whom 66.68% received doxycycline,
16.66% received ampicillin and 16.66% took other
antibiotics. Of these, 4 respondents (33.33%)
underwent a course of antibiotic prophylaxis for as
long as 1 to 3 days and 4 persons (33.33%) — for 10

days. A few patients (2 — 16.68%) had a prophylactic
course using antibiotics for as long as 5 to 7 days.
8.33% of subjects took antibiotics for as long as 10—
14 days and 8.33% — for more than 14 days.

Most respondents reported erythema migrans
(91.07%). Erythema migrans appeared as a red
macula or papule at the tick bite site. 62.74% of
respondents reported redness on day 15 and later,
23.53% — on day 10 to 15, and 13.73% of patients
observed erythema up to the 10th day after a tick
bite.

The redness area around the bite site expanded
and separated from the unaffected skin by a bright
red border. The size of the erythema ranged 3 to 70
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cm. The color intensity of the affected skin was
uniform; sometimes at the site of erythema, a few red
rings with central clearing appeared — a "bull's eye"
pattern (Fig. 5). In some patients, the signs of the
disease were limited to skin lesions at the site of a
tick bite and mild general symptoms.

Most commonly, erythema was localized on the
lower extremities (66.67%), less often — on the body
(25.49%) and upper extremities (13.73%). In a small

2%

number of patients, there were: fatigue (48.21%),
performance impairment (42.86%), muscle and joint
pain (39.29%). 21.43% of subjects had a fever.
Sweating and chills were reported by 17.86% of
patients, reduced vision was observed in 7.14%, and
high blood pressure — in 7.14% of respondents.
Memory impairment was registered in 5.36% of
subjects, other complaints were observed in 8.93% of
patients (Fig. 4).
B Erythema migrans
M Pain at the bite site
W Fatigue
B Muscle and joint pain
B Performance impairment
B Reduced vision

Memory impairment

Rever

Sweating and chills

High blood pressure

Other

Figure 4 — Clinical signs of Lyme disease

\

Figure 5 — Primary affect and erythema migrans at the tick bite site (5a — a 56-year-old male patient;
5b — a 34-year-old female patient)

Conclusions

1. The largest part of patients falls within the
working population (42.86%), which leads to
significant material damage to the state.

2. Most often tick bites occurred during
walks in the urban forests (42.86% of cases).

3. The lower extremities were the most

frequent site of a tick bite (46.43%).

4. Erythema dominated among the clinical
manifestations of Lyme borreliosis (91.07%),
though joint and nervous system damage were also
common.

5. The survey of people bitten by ticks
demonstrated poor public awareness of prevention
measures and correct methods of tick removal.
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Prospects for future research

The study of the clinical and epidemiological situation regarding Lyme borreliosis in 2021 is to be a
promising direction.
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PLASMA CONCENTRATION OF ENDOTHELIN-1
IN PATIENTS WITH HYPERTENSION ASSOCIATED WITH
OBESITY, DEPENDING ON THE LYS198ASN
POLYMORPHISM OF THE ENDOTHELIN-1 GENE

Endothelial dysfunction is considered one of the main mechanisms
for the further development of arterial hypertension (AH) and its
complications, and endothelin-1 (ET-1) plays one of the key roles in this
process. Endothelium is drawn into the pathological process at the
earliest stages of AH development. ET-1 is currently considered as a
marker and predictor of the stage and consequences of AH, chronic heart
failure (CHF), coronary heart disease (CHD), in particularly, acute
myocardial infarction (MI), heart rhythm disorders, pulmonary
hypertension, atherosclerotic vascular injury, target vascular disorders.

One factor that may influence the level of ET-1 is the endothelin-1
gene Lys198Asn polymorphism, which is considered by many
researchers as a possible genetic marker of AH. However, the effect of
this polymorphism on the level of plasma ET-1 level in patients with AH
of varying severity in Ukraine is understudied.

The basis of this work were the materials of a complete examination
of 160 patients with a verified diagnosis of AH I, stage Il of 1, 2, 3
degrees (main group) and 110 apparently healthy persons (control
group). Patients of the main group were divided into three subgroups: 1%
group — 75 patients with normal body weight; 2" group — 48 overweight
patients; 3" group — 37 patients with alimentary obesity. In obese
patients, the waist circumference in women was around 103 (96-115)
cm, and in men — 108 (105-116) cm, which indicates an abdominal type
of obesity in these patients.

As a result of the study, it was found that the level of ET-1 is higher
in patients with AH who suffer with overweight and obesity as compared
with patients with AH and normal body weight. Also, the peptide level
depends on the genotype of patients and is higher in AH patients with
the genotype Asn198Asn and Lys198Asn as compared to carriers of the
genotype Lys198Lys.

Key words: Lys198Asn polymorphism, genotype, endothelin-1,
gene of endothelin-1.
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IIVIABMOBA KOHHEHTPALIA EHJIOTEJIIHY-1 ¥ XBOPHUX
HA  APTEPIAJIBHY T'IINEPTEH3IIO NMO€E€JHAHY 3
OKUPIHHSM, 3AJIEZKHO BIJ LYS198ASN ITOJIMOP®I3MY
I'EHA EHJIOTEJIIHY-1

EnporeniansHy IUCOYHKINIO PO3TIANAIOTH SK OOUH i3 OCHOBHHX
MeXxaHi3MiB (opMyBaHHS apTepiansHOi rineprensii (Al') Ta i yckman-
HeHb, a eanorenin-1 (ET-1) Bigirpae B mpoMy OgHY i3 KIIOYOBHX PO-
neit. ExnoTeniit BTATyeThCA B MATOJOTIYHUH MPOIIEC HA paHHIX eTanax
po3Butky Al'. ET-1 y nanuii uac posrisaatots sik Mapkep Al', XpoHiu-
Hoi cepueBoi HepoctaTHOCTI (XCH), imemiunoi xBopobu cepus (1XC),
30KpeMa roctporo iHdapkry miokapaa (IM), mopymenp putmy cepig,
JlereHeBoi TinmepTeH3ii, aTepoCKIepOTHYHOTO MOIIKOKEHHS CYIHH,
cneuniYHUX CYIUHHHUX MTOPYLICHb.

Omanm i3 ¢axTopiB, mo Moxe BrumBatH Ha piBeHp ET-1, €
Lys198Asn momimop¢ism rerma ET-1, sxwii OaraTbma HOCITITHUKAMA
PO3IIISAAETHCS SIK MOKIMBUN reHeTuyHuil mapkep AI. OnHak BIUIMB
nmaHoro nonimop¢izmy Ha piBerb ET-1 y mia3mi kpoBi namienaTis 3 AT
Pi3HOT TSDKKOCTI B YKpaiHi € MaJOBHBUCHUM.

OcCHOBO0 po0OOTH Oy MaTepiaan KOMILUIEKCHOTO o0cTexeHHs 160
narieHTiB i3 Bepudikopanum miaraozom Al I, II cranii 1, 2, 3 cTynens
(ocHoBHa rpymna) Ta 110 npakTH4YHO 370pOBUX OCIO (Tpyna KOHTPOJIIO).
[MarieHTH OCHOBHOI rpymu OyJiK po3aUIcH] Ha Tpu Tpynu: 1 rpyma — 75
MAI[iEHTIB 3 HOPMAJIBHOIO Macoro Tijia; 2 rpymna — 48 MaIli€eHTiB 3 HAJ-
JUIIKOBOIO MAcOI0 TiNa; 3 rpyma — 37 MaIieHTiB 3 OKUPIHHIM aliMeH-
TapHOTO XapakTepy. Y XBOPHX 3 OKHPIHHAM OKPYKHICTB Tallii y KiHOK
ckimama 103 (96-115) cm, a y gonosikiB 108 (105-116) cM, mo cBia-
YUTH PO a0IOMIHATHPHUN THUI OXKHUPiHHS.

VY pesynbTari MPOBEAEHOTO JOCTIKEHHS OyJI0 BCTAHOBJIEHO, IIO
piBenp ET-1 Bummii y mamieHtis xBopux Ha Al' 3 HaUIMIIKOBOIO Ma-
COIO TiJIa Ta OKUPIHHAM IMOPIBHSHO 3 XBOpuMH Ha Al' 3 HOpMaJbHOO
Macol Tina. PiBeHb menTHIy 3ajJeXHUTh BiJ] TEHOTUIY HAII€HTIB 1 €
BUIIMM y XxBopux Ha Al 3 reHoturnom Asn198Asn ta Lys198Asn nopi-
BHSIHO 3 HOCissMu reHoTuny Lys198Lys.

Karwuosi cioBa: Lys198Asn nonimMopdism, reHoTHIl, €HI0TENIH-1,
red ET-1.

ABTOp, BiINOBiZaIbHUI 32 TUCTYBaHHs: Y.Smiianova@ukr.net

CYIUH, KIITHHU CHIOTEIII0 PETYIOI0Th KPOBOTIK.

[TpoTsiroM OCTaHHIX POKIB NPOBENEHO BEJIHKY
KUTBKICTh JTOCIIJDKEHB, $Ki IOKa3alld Ba)JIUBY
POJb €H/OTENII0 B PO3BHUTKY CEPLEBO-CYIMHHHX
3axBoproBaHb. EHJIOTENIH CynuH — 116 MOHOIIAp
KJITHH, [0 BUCTEJISI€ BHYTPIIIHIO CTIHKY apTepii,
BEH 1 KanuIspiB Ta 3HAXOJUTHCS B MPSIMOMY KOH-
TaKkTi 3 KOMIOHEHTaMH 1 KJIIITHHaMHU KpoBi. EHI0-
TeNiH - 1e He TUTbKH Oap'ep MiX KpOB'I0 i TKaHU-
HaMH, a i eHAOKpUHHUI opraH. BiH akTHBHO KOH-
TPOJIFOE CTYITIHDb PO3CJIa0ICHHS 1 3BY)KECHHSI CyIUH,
a TaKOX EeKCTPaBasallil0 PO3YMHEHUX PEUOBHH,
piAMHHN, MaKPOMOJIEKYJ i TOPMOHIB, a TaKOX TPO-
MOonuTIB 1 KIiTHH KpoBi. KoHTposooun ToHYC

BoHM Takox HampaBJISIOTh 3amajibHI KIITHHHU 10
Yy)XOPITHMX MarepianiB, AUISHOK, SIKi moTpedy-
I0Th PEMOHTY abo 3axucty Bin iHpekuiid. Kpim
TOTO0, CHIOTEIIANbHI KIIITHHHU BiJliTPalOTh BXKIHBY
pPOIB B KOHTPOJI B’SI3KOCTI KpOBi, axaresii i arpe-
raifii TpoMOOITUTIB, aKTUBAIIii JICHKOIMTIB, aare3ii
1 TpaHcMmirpamii. BoHun TakoXx cTporo miaTpuUMy-
0Th OalaHc MiX 3ropTraHHAM i (ibpuHOTIZOM i
TPafoTh BaXJIMBY POJb B PETysALii iIMyHHHX Bif-
MOBifIeH, 3amajeHHs i aHriorene3y [1]. Xoua en-
JIOTeJIi BUKOHYE DSl BAXKIMBHUX (YHKIIN, TEPMiH
«eHpoTeiaNbHa JUCYHKIISN 3a3BUYail BUKOPHC-
TOBYETHCSL JJISi ONUCY MOPYLIEHHS HOTro CyIMHO-
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PO3MUPIOI0YO0T 3MaTHOCTI. Bee yacTile BU3HAETh-
cs, mo ne nos's3aHo 3 Al [2]. Ha naitbinem pan-
HiX eramax po3BUTKY Al B maTojoridyHmMid mporec
BKITIOYAETHCS €HAOTENIN cynuH, mo Buainste ET-1,
KM BOJIOJIIOYM Ba30KOHCTPHKTOPHOIO Ji€l0,
Oepe ydacTh B pEryJsiii CyIUHHOTO TOHYCY, Iij-
BUILEHHS SIKOTO BIAIrpae BaXXJIUBY POJIb B PO3BUT-
Ky 1 IpOrpecyBaHHI psly CEpLEBO-CYAWHHHX 3a-
XBOPIOBaHb [3, 4].

OmauM i3 ¢pakTopiB, U0 MOXKYTH BILUTUBATH Ha
piseas ET-1, € Lys198Asn momimopdizm rena
ET-1, sxwuii GaratbMa JOCTIZHWKAMH PO3TISLAa-
€ThCS K MOXUIMBHU reHeTmuHUil Mapkep Al [5].
Opnax BruB nomiMopdismy reda ET-1 Ha piBenp
[[FOTO MENTUAY Y IUIa3Mi KpOBi B Malli€HTiB i3 Al'
pi3HOT TSHKKOCTI B YKpaiHi € MaJlOBUBUCHUM.

Meta po6oTn — nmokpamuTH AiarHocTuky Al
MO€EAHAHOI 3 OXHPIHHAM 3a JIOMIOMOTOI0 BHU3Ha-
4yeHHs [U1a3MoBoro piBHs ET-1 3amexHo Bix
Lys198Asn momimopdizmom rena ET-1.

Marepiaau Ta MeToaAN

VY mocmimkeHHi Opanu ydacts 160 mamieHTIB i3
BepudikoBanum miarHozom AL I, II craxii 1, 2, 3
ctyreHs (ocHOBHa rpymna) ta 110 mpaktudHO 370-
poBux oci0 (rpymna xonrpon). Jiarno3 Al Bcra-
HOBJIIOBAJIM Ha MiJACTaBl CKapr XBOPHX, AaHUX
aHaMHe3y, (i3uKaIbHOTO 00CTEeXEeHH:, J1aboparo-
PHHUX Ta IHCTPYMEHTAJIBHUX METO/IIB OCIIHKCHHS
3rigHo 3 Hakazom MO3 Vkpainu Ne 384 Bin
24.05.2012 poky Ta KIIHIYHIMH PEKOMCHIAIIIMHU
3 apTepianpHOI TrinmepTeH3ii €Bpomneiichkoro ToBa-
puctBa rineprensii (ESH) ta €spormeticrkoro to-
BapuctBa kapgionoriB (ESC), 2018. Cepen o06-
CTe)XeHUX xBopux Oymo 83 ximku (51,9 %) i 77
qosoBikiB (48,1%) y Biui 38—89 pokis. [lauienTu
OCHOBHOT Tpynu OyJu po3jijieHi Ha TpH rpymu: 1
rpymna — 75 mamieHTiB 3 HOPMJILHOIO Macolo Tija;
2 rpyna — 48 maiieHTiB 3 HaJUIMIIKOBOIO Macolo
Tina; 3 rpyna — 37 mamieHTiB 3 OKUPIHHIM alliMe-
HTapHOTO XapakTepy. Y XBOPHX 3 OXHPIHHAM
OKPYXKHICTh Tamil y kiHok ckinana 103 (96-115)
cM, a y yonoBikiB 108 (105-116) cwm, 1m0 CBiqYHTH
po abJOMiHAJIIBHUH THUI OXHUPIHHS. Y Ipyny KOH-
Tpomo yBidmo 110 mpakTH4HO 370pOBUX OCIO |,
cepen Hux 78 xkiHok (70,9 %) i 32 dyonosikis
(29,1 %) y Bimi 20 — 82 pokwu. Yci mamieHTH OCHO-
BHOI rpynu Oynu oOCTEXeHi 3a €IUHUM IUIAHOM,
10 BKJIFOYAB HACTYIIHI €Talu: ONUTYBaHHs CKapr,
30ip aHaMHe3y, HpOBEICHHS (i3MKaIbHOTO 00-
CTEe)KEHHs IalieHrta, BumiptoBanHs odicaoro AT,
AQHTPOIIOMETPHUYHI JOCHI/DKEHHS, TPOBEJICHHS Ja-
6OpaTOpHUX JOCITIJUKEHB: 3arajbHUI aHalli3 Kpo-
Bi,010XiMIYHMH aHaJi3 KPOBi 3 BU3HAYECHHSIM KOH-

MEeHTpaIlii TIOKO3W Ta JIIMJAHOTO CHEKTPY, Kpea-
TUHIHY;, TPOBEACHHS IHCTPYMEHTAJIBHUX JOCIi-
okeHb: enekrpokapaiorpadis (EKI), exokapmioc-
komiss (ExoKC), odrampMockomiss; mpoBeneHHS
MEAMKO-TEHETUYHUX  JOCHIJPKEHb: BH3HAYCHHS
nosiMopdizmy Lys198Asn 3a momoMoror mori-
MepasHoi nanmorosoi peakuii (IJIP) 3 mactyn-
HUM aHaJi30M JOBXHHU DPECTpUKaLiiHMX (par-
MeHTIB. JlociiKeHHS! IPOBOAMIM 3 JOTPUMaHHIM
OCHOBHUX Tosio’keHb KouBentii Pagn €Bponu npo
mpaBa JIOAWHU 1 6ioMenuuuHH, [ enbciHChKOi ne-
kmapamii BceecBiTHROI MemumuHOi acomiamii mpo
STHIYHI NMPHUHIUIN MPOBEICHHS HAYKOBUX MEIU-
HUX JTOCIIIKEHb 3a y4acTi moauan i Hakazy MO3
VYxpaian Ne 690 Bix 23.09.2009 p. Bcei nauientn
nignucany iHhOpMOBaHy 3roJy Ha y4acTh Yy JOC-
JDKEHHSX 13 TMOaNbIINM 3a00pOM BEHO3HOI KpO-
Bi Ha FEHETUYHHI aHaJi3.

IMT po3paxoByBaiH SIK BiJIHOIIEHHSI MacH Ti-
na (B KT) 10 KBajpaty 3pocty (B M2). V xBOpHX 3
OKHPIHHSIM OKPYXKHICTB Talii y *iHOK ckiama 103
(96-115) cm, a y yonosikiB 108 (105-116) cm, o
CBITYHTH PO a0OMIHAIBHUHN THIT OKAPIHHS.

Konnenrpamito ET-1 y mmasmi kpoBi o0cTexy-
BaHUX BHU3HAYald METOAOM IMYHO(EPMEHTHOIO
ananizy (I®A) 3a monomorow HabOpy peakTHBIB
«Human ET-1 (Endothelin 1) ELISA Kit» ¢ipmu
«Elabscience» (CIIIA) ta anmapary Ijs IpOBEACH-
us1 I®A «Stat Fax 303 Plusy (CILLA).

Pe3ynabraTn Ta 00roBOpeHHs

VY pesynbraTi aHamizy IaHUX TCHOTHITYBaHHS
BCTaHOBJICHO, II0 y TPYI KOHTPONIO cepex 00-
cTexxeHuX oci6 rerotri Lys198Lys Tpamiserbes 3
gactoToro 60,0 % (n = 66), rerorun Lys198Asn —
37,3% (n = 41), a resorun Asnl98Asn — 2,7 %
(n= 3). Yacrora posmojiny aneneil y it rpymi
CTaHOBUTh: anenb Lys — 78,6 %, amenr Asn —
21,4 %.

VYV xBopux Ha AI' (OCHOBHa rpymna) reHOTHI
Lys198Lys rena eagoreniny-1 TpamiseTbes 3 4ac-
toroto 46,3 % (n = 74), renotun Lys198Asn —
45,6 % (n = 73), a rerorun Asnl98Asn — 8,1 %
(n= 13). YacToTa posnoziny aneneil y wii rpymi
cTaHoBHTH: anenb Lys — 69,1 %, anenms Asn —
30,9 %. TIloka3HMK p, po3paxoBaHUil 3a -
kputepiem Ilipcona, mopiBHioe 0,036, mo cBia-
YUTH NPO iICHYBaHHS Pi3HHII PO3MOJIITY MOJIIMOP-
¢uux BapianTtiB rera ET-1 3a Lys198Asn mouri-
Mopdizmom y xBopux Ha Al Ta mpakTH4HO 370-
poBHX 0Ci0.

B rpymi KOHTpomO mepeBaxka€ TEHOTHII
Lys198Lys Ta amens Lys rena ET-1, mo Bignosi-
Jae pesyinprataMm JociinHukiB Kaszaxcrany, Yro-
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puruHu Ta M. Binaung (Ykpaina) [6, 7, 8]. ¥V mami-
€HTiB 3 Al pi3HOI TSDKKOCTI TaKOX IpEBajIoE Te-
Hotun Lys198Lys Ta amems Lys, mo Bigmoimae
HU3MLI iHmWX nocnimkeHb. Tak, y poboti JI. O.
MiHyIIKIHOT TOKa3aHO, 0 y XBOPHUX YOJIOBIYOT Ta
JKIHOYOT CTaTi SIK 3 YCKJIaJHEHOIO, TaK 1 3 HEyCK-
nanHeHoto A, BiA3HaueHa BeJMKa 4acTOTa HOCIH-
ctBa Lys198Lys renotumy [9].

Cepennst konuentpauist ET-1 3pocrae y HoCiiB
Lys198Asn ta Asnl98Asn reHOTHHIB, IO MOXE
BKa3yBaTH Ha INPHYETHICTH ajens Asn 10 piBHA
JaHoTro memneTuay y Oik 30impmeHHs. Mix Hocis-
Mmu Lys198Lys ta Lys198Asn € pi3HHI KOHIICHT-
pamii menTuxy B ia3mi kposi (p < 0,05). Y HociiB
reHotunty Lys198Lys piBenb ET-1 Hmxunit B 2,1
pas3u nopiBHsHO 3 HocismMu Lys198Asn renorumny
Ta B 3 pasu mopiBHAHO 3 Asnl98Asn reHOTHIIOM
(p1 = 0,037; p2 = 0,04). Pieup ET-1 y HociiB
Lys198Asn mmkuwmii B 1,3 pa3u mopiBHSHO 3 HOCi-

avu Asnl198Asn renorumy (p = 0,035) (puc. 1).
Taki x pesynpratn Oynu otpumani I[lamararok
I'. O. [10]. BcraHoBieHo, IO TPH OYAB-SIKOMY
BapiaHTi mepebiry A" HociiicTBO anmens Asn aco-
LIIOEThCA 3 BHIIOK IUIa3MOBOIO KOHIIEHTPAIi€I0
nentuay. OTpuMaHi JaHi MoxiOHI 10 pe3ysbTaTiB
E. M. Bepe3ukoBoi, /¢ Mami€eHTH 3 TCHOTHUIIOM
Asnl198Asn manu BiporinHo Bumui piBens ET-1,
Hik romo3urotu Lys198Lys, mpore pizHMII MiX
Lys198Asn  Ta  Asnl98Asn,
Lys198Asn ta Lysl98Lys He Oyma BcTaHOBICHA

TCHOTHUIIAMHU

[5]. Y memkaniiie BiagnkaBkasy HOCIHCTBO anerns
Asn acomitoeTses 3 BumuM piBHeM ET-1 B mma3mi
KpOBi, HDK y mamieHTiB 3 reHoTunoM Lys198Lys
[11]. Vadapalli S. et. al. moka3as npoTtuaexHi gaHi
— ocobu 3 A, mo maroTh reHotun Asnl98Asn,
MatoTh Oinbmmi piBeHs ET-1 B mua3mi kpoBi, no-
piBHSHO 3 xBopuMH 3 reHoTurnoMm Lysl198Lys,
MIPOTE JOCTOBIPHOI Pi3HMILI HE BUsIBIEHO [12].

34,5
35
30
25
3
=
s
& B 7,2 8,8 7,04
10 5,42 o
2,4 3,95
gr | W |8
Lys198Lys Lys198Asn Asn198Asn
m|ys198Lys mLys198Asn Asn198Asn

Pucynok 1 — Il1a3MoBa KoHIeHTpAaIlis eHaoTediny-1 3amexxno Bix Lys198Asn moximopgizmy rena eH-

aoTeniHy-1y XBOpuX apTepiajbHOIO rinepreHsicio

Binzomo, mo oxwupiHHSA MOKE BIUIMBATH Ha Pi-
BHI OiomapkepiB, ToMy Oyl0 pO3paxoBaHO ILIa3-
MoBy koHneHtpauito ET-1 y xBopux Ha Al mpu
pizHomy IMT.

VY naunienTis 3 Al', o0 MalOTh HOpMaJIbHY Macy
TiNa, cepeiHs IUIa3MOBAa KOHIEHTpALis NMENTHIY
JIOCTOBIPHO € HIDKYOIO, TIOPIBHSHO 3 MalliEHTaMH 3
HAJMIpHOIO MacoOIO Tijla Ta OKUPIHHIM.

PiBenp mnasmoBoro ET-1 € pizaum mist mocii-
mokyBanux rpym (p = 0,013). IImazmMoBa KOHIEHT-
pauist mentuay B 2,5 pasu Buma y 2 rpymni Hopis-
HsHO 3 1 (p = 0,04). Pizauni mix 2 ta 3 rpymnoto
Hemae (p = 0,535). Ilpu HasBHIN pi3HULI cepen-
ueoro piBHs ET-1 mix I ta Il rpynamu, us pizau-
151 He HaOyja CTaTUCTUYHO 3HAYYLIOTO 3HAYCHHS
(p =0,067) (Puc.2).
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Pucynok 2 — Cepenns niasmosa koHuentpauis ET—-1 y xBopux Ha aprepianbHy rinepressiio 3 pi-

3auM IMT

3rigHo maHWX JitepaTypH, piBeHs ET-1 3MiHI0-
€ThCA  3aJICKHO  Bil  HASABHOCTI  OXHPIHHS.
E. Diamanti—Kandarakis Tta cmiBast. (I'periist) mo-
Ka3aJiu, [0 y XKIHOK 3 O)KHMPIHHAM Ta 0€3 0XKUPIHHS
piBens ET-1 ne Bimpizusascs [13]. OnHak, itaniiics-
KAMH Ta TOJbCBKUMHM BYEHHMH IIOKa3aHO, IO Yy
HOPMOTEH3MBHHUX 0Ci0 3 OXupiHHAM piBeHp ET-1
BIPOTiIHO BHUIIMHU, HIX MPH BiJICYTHOCTI HAIAMIipHOI

MacH tina [14, 15]. 3amkenns IMT npusBogmio 1o
JIOCTOBIPHOTO 3HMKEHHS TUIA3MOBOi KOHIICHTpAIii
ET-1[16].

Pisenp ET-1 y rpymax nami€eHTiB 3 pi3HOIO Ma-
COI0 Tija He 3anexuTh Bij Lys198Asn monimopddi-
smy rena ET-1 (p; = 0,877, p, = 0,127, p; = 0,768
BIZMIOBIAHO) (Ta0.1).

Tabmums 1 — Il1a3MoBa KOHIEHTpAaIlisg eHAoTeiHy—1 y XBOpHX Ha apTepiajbHy rinepreHsiio 3 pizHEM

ingexcom macu Tina 3amexkno Big Lys198Asn moxiMopgizmy rena engoreminy-1

IMT
I — 1 rpyma, n =75 2 rpyna, n = 48 3 rpyma, n = 37
Lys198Lys 2,42 (0,84-7,20) 2,60 (0,92-7,64) 4,20 (1,50-5,75)
Lys198Asn 2,32 (1,81-8,15) 5,55 (2,32-8,10) 6,02 (1,05-9,60)
Asn198Asn 0 12,4 (4,22-37,3) 6,45 (3,67-15,07)
p, Kpackena-Yomrica 0,877 0,127 0,768

PiBens ET-1 € ogHakoBuM y xBopux Ha Al 3 pi-
3anME ctanismu (p = 0,072). [Ipu BU3HaYCHHI piB-
Hi ET-1 y xBopux Ha Al 3 pisnum IMT Bcranos-
neHo, mo s 1 rpynu piBerb ET-1 € ogHakoBuM
qutst Beix crapid AI' (p; = 0,226). Ilpore y narmien-
TiB 3 oxkupinHaM 3 Al 11 crazii mra3MoBa KOHIIEHT-
pamist ET-1 Bumma mopisasHo 3 I cTanieto B 4,6 pasis
(p3 = 0,012). Ipu anamizi aHux JiTeparypu Oymu
3HaleHi cxoxi pesynprati. A. Hoffman Ta cmis-
aBT. (I3pains), B, C. Letizia Ta cniBasr. (Itamnis), L.
Aziza ta criBaBT. (IHIOHE31s) HE BUSBWIN Pi3HUII
y piBHi ET-1 Mix ocobamu 3 AI' Ta KOHTPOJIBHOIO
rpynoto [17, 18, 19]. Hami pe3ynsTaTtu HE ciiBoa-

naroth 3 pocruimkennsmu B. B. Tlerposcbkoi [20].
I'. B. Binmpunncekoro [21]. C. O. Crenadens xocii-
nuB, o y gonoBikiB 3 Al' I Ta II craniit mna3moBi
xoHneHTpauii ET-1 Bumii, HiX B TpyIi KOHTPOJIO, a
HafBUIIUI piBEeHb MENTHAY BCTaHOBICHUH Yy YOJIO-
BikiB 3 Al Il ct. [22].

Pisens ET-1 He € oquHakoBuM y XxBOopux Ha Al
3 pisuME ctynensamu (p = 0,047). ET-1 Bummii y
xBopux 3 3 crynenem AI. PiBenr ET-1 y xBopux
Ha AT’ 3 crynenst Bunmii 3a pisens ET-1 y xBopux
Ha AT 2 crynens B 2,2 pasu (p = 0,022). Konuent-
pauist ET-1 y xBopux Ha AI' 1 crymens ta Al 3
CTymneHs He BiapisusaeTses (p = 0,536) (Tabdm. 2).
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Ta6mumg 2 — [l1a3mMoBa KOHIEHTPaisi eHAoTe T iny-1 y XBOpPUX Ha apTepiajbHy TinepTeH3ilo 3 pisHUM
iHgeKcoM MacH Tijia 3aJIe5KHO BiJ cTymeHsl apTepiajabHoI rimeprens3ii, pmosan/mia (M +m)

Cryninn AT IMT 1 rpyma, n =75 2 rpyna, n = 48 3 rpyma, n = 37
I cryninp, n = 15 3.3 r52:,41—09,8) 3,4 (1n,7:5;6,95) 8,4 517,:2;9,6)
2 erymim, n = 106 2,3 (2,205—76,85) 4,6r$2:,22—99,9) 3,15#];52—83,05)
3 erymin, n = 39 3,05 510,24;7,92) 6,7 (5n,6:51é1,77) 6,1 EIB,:ZIEO,O)
p, Kpackena-Yommica 0,248 0,075 0,498

BucnoBku

[TpoananizyBaBiin OTpUMaHi JlaHi MOXHa 3pO-
OWTH BHCHOBOK, 110 piBeHb ET-1 BuImii y mamieH-
TiB XBopuX Ha Al' 3 HAITUIIKOBOIO MAacoOlO Tijla Ta
OKUPIHHSAM, TOPIiBHSAHO 3 XBopuMH Ha Al 3 HOpMa-
JTHHOI0 Macor Tinma. KoHmeHTparmis mentumy mifa-
BUIIYETHCS 3alie)kHO Bix cryneHs Al i e HaiiBu-
moio y xBopux 3 3 crymeHem AL, PiBeHp mentumy

HEPCHEKTI/IBI/I nmoaaJibIux Z[OCJIiJI)ICEHB

3aJICKUTHh BiJl TCHOTWIY MAII€HTIB 1 € BUIIAM Y
xBopux Ha Al 3 reHormnmom AsSn198Asn Ta
Lys198Asn mopiBHSHO 3 HOCIIMH T'CHOTHITY
Lys198Lys. Otpumani pe3yabTaTi BKa3yIOTh Ha Te,
mo Bu3Havarouu piBeHb ET-1 y xBopux Ha Al Ta
BpaxoByrouM ixHii reHotun 3a Lys198Asn momi-
Mopdizmom rera ET-1, Mo)kHa ITPOTHO3YBATH TSIK-
Kicth Al' MO€THAHOT 3 OXKUPIHHSM.

[Nomaneiue KociiHKEHHS UIAHYETHCS IPOBOANTH Y HANPSIMKY BH3HAYCHHS BIUIMBY MEAUKAaMEHTO3HOI Tepa-
mii Ha piBeHs ET-1 3anexHo Bix Lys198Asn noximopdizmy rena ET-1.
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A POINT ON THE USE OF TEST ANIMALS IN EDUCATIONAL
PROCESS

The article considers the issues of experiments on animals during the
training process of medical students.

The objective of the work is to assess the possibility, necessity and
expediency of experiments on animals during the training of medical
students with identification of possible alternatives.

Materials and methods. An anonymous impersonal survey of 83
interns was conducted. The purpose of the experiments, animal species,
methods of anesthesia, respondent’s role in the experiment, and the level
of acquired knowledge were investigated. As an option, the respondents
offered an alternative to experiments on animals during the educational
process.

Results. It was found that 47% of respondents perceive experiments
on animals during training as an indispensable, traditional and common
practice.

A significant part of respondents (33.7%) stated complete absence of
new information obtained, 47% admitted that the level of knowledge
obtained was moderate, and 19.3% reported considerable level of
knowledge obtained.

Most respondents were not familiar with the same issue in other
countries and with the relevant national laws and regulations.

In general, 86.7% of respondents expressed their negative attitude to
causing harm to animals.

Conclusions. The practice of experiments on animals must be
brought into accordance with legal requirements. It is unacceptable to
use animals for educational purposes, if this goal can be achieved in
other ways. Animal testing is justified only when there is a reason to
expect that the results will significantly contribute to the solution of
current scientific problems. The introduction of alternative methods and
means in the educational process will improve the learning process and
reduce the number of experiments on animals.
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ExcrniepuMeHTalbHI HOCHIPKEHHS B Taly3i Me-

PO BUKOPUCTAHHSA
B OCBITHBOMY ITPOLECI

MIIOCATHUX  TBAPUH

VY cTaTTi pO3rNAHYTI MUTAHHS MO0 MPOBEACHHS JAOCHTIIIB HA TBAPU-
Hax i/ 9ac HaBYaHHA CTYACHTIB-MEIUKIB.

Meta po6oTH — OIIHIOBaHHS MOXIIMBOCTi, HCOOXITHOCTI Ta TOUiIb-
HOCTI TIPOBEJICHHS JOCHTIAiB Ha TBapHWHAX IIiJ] YaC HAaBYAHHS CTYACHTIB-
MEHKIB U BU3HAYECHHS MOXKJIMBHX aJIbTEPHATHB.

Martepianu ta meroau. IIpoBeneHe aHOHIMHE HemepcoHi(ikoBaHE
aHkeTyBaHHs 83 mikapiB-iHTepHiB. [lig yac aHKeTyBaHHs 3’sCOBYBau
METY MPOBEACHUX JOCTI/IB, BUAW TBAPHH, METOAM 3HEOOIIOBAHHS, POJIb
PECIIOHICHTa Y MPOIICCi MPOBEICHHS SKCIIEPUMEHTY Ta PiBEHb OJcpiKa-
HUX 3HaHb. 3a OaKaHHSIM PECIOHICHTH IPOMOHYBAM albTCPHATUBY
JIOCTiIaM Ha TBapUHAX ITiJ] Yac 3iHCHCHHS HABYAIBHOTO MPOIIECY.

Pe3ysabTaTH OOCTidKEHHS Ta OOroBOpPEeHHsl. YCTAaHOBIEHO, IO
47 % aHKeTOBaHWX CHPUHMAIOTH MPOBEACHHS JOCITIIIB HA TBApPHUHAX i
Yac HaBYaHHA SK O00OB’S3KOBY, TPAIHWIIiHHY i 3aralbHONPHHHATY TpaK-
THKY.

3HayHa YacTHHA pecnoHAeHTIB (33,7 %) BUCIOBUIA JyMKY IIPO TTOBHY
BIJICYTHICTB 0JieprkaHoi HOBOT iHdopmarlii, 47 % Ha3Baiu piBeHb ojiepiKa-
HUX 3HaHb MOMIipHUM, Jiuie 19,3 % — icToTHUM.

BinpIIocTi aHKeTOBaHWX HE BIJIOMHUH CTaH MpPOOJEMH B IHIIMX Kpai-
HaX, 1 BOHM HE O3HAHOMJIEHI 3 BITYM3HSIHUMH 3aKOHAMM Ta ITOCTAaHOBAMU
II0JI0 3aXUCTY MiJUIOCIIIIHUX TBAPHH.

3aranom 86,7 % pecHOHICHTIB BUCIOBUIIN CBOE HETATHBHE CTABJICHHSI
IO 3aIIOiSTHHS IIKOIU TBApUHAM YIIPOIOBK CKCIIEPUMEHTY Ta 11032 HUM.

BucnoBku. [IpakTiky mpoBeneHHs TOCTIIIB HA TBapUHAX HEOOXiTHO
MPUBECTH Y BIAMOBIAHICTD O 3aKOHOJABYMX BHMOT. Hempumyctumo BU-
KOPUCTOBYBATH TBAapHH i3 HABYAJIHLHOIO METOIO, SIKIIO I MEeTa MOXKe OyTH
JIOCSITHYTA IHIMUMH IUISXaMd. EKCIIEpUMEHTH Ha TBapUHAX BHUIIPaBIaHI
JMIIE B TOMY pasi, SIKIIO € BCI MiJCTaBU OYIKYBaTH, IO 1X Pe3yJbTaTH
ICTOTHO CIPHUSATHMYThH BUPIIICHHIO aKTyaJbHUX HAYKOBHX 3aBIaHb. Po3-
poOka Ta IMIUIEMEHTAIlisl aJbTEPHATHBHHUX IHHOBAI[IHAX METOMIB Ha-
BYAHHS JI03BOJIUTH IMiJBHUIMTH ¢(PEKTUBHICTh 3aCBOEHHS 3HAHH T4 HABH-
YOK 1 JIIKBIIyBaTH MPaKTHUKY MPOBEJECHHS €KCIIEPUMEHTIB Ha TBApHHAX.

Kiaro4osi cioBa: MenndHa OCBiTa, MiAMOCTIIHI TBAPHHHU, EKCIEPH-
MEHT, 010€THKA.

ABTOp, BilnoBinansHuii 3a muctyBanns: y.shkatula@med.sumdu.edu.ua

TBapuHax: reduction — MaKCHMAaIbHO MOXKIJIMBE
3MEHIIICHHS KUTBKOCTI TBapHH, SKUX BUKOPUCTOBY-
IOTh IS 3A1ACHEHHS HEOOXIJHMX HaBYaJIbHUX a0o

JIIMHY 1 OioJorii, Gioximil Ta ¢apmakoorii npo-
BOJIATHCS 3 BHKOPHUCTAHHSM IiIIOCHTITHIX TBapHH
[1, 2]. TpaguuiitHo NaGOpaTOPHUX TBapHH IIUPOKO
BUKOPUCTOBYIOTH 1 B OCBITHROMY IIPOIlECi B HaBYa-
JBHHUX 3aKJIaJax MEIMYHOIO CIPSIMYBaHHS HAmiol
Kpaiau. Pyx mono 3abe3nedeHHst TyMaHHOTO TIOBO-
JOKSHHSI 3 MiIJOCTITHAMHA TBapUHAMH MA€ JTOCHUTH
TPHBAIY iCTOPIIO.

VYV 1959 poui W. M. Russel, R. L. Burch 3ampo-
noHyBaliu 3R-KOHIEMIiI0, M0 periiaMeHTye TpH
0a30BUX MPHHIUNMN OpraHizamii JOCIIDKEHb Ha

HAYKOBHUX IiJiei; refinement — moinmeHHs, BAOC-
KOHAJICHHsSI EKCIEPUMEHTAIbHUX METOJAWK ISt
3HIWKCHHS (BUKJIIOUEHHS) HeraTHMBHUX (0OOJBOBHX,
CTPECOBHX Ta IHIIMX) BIUIUBIB Ha TBApHHY,
replacement — ycyHeHHst TBapHH Bix poboTH 3 TIPO-
BEJICHHS EKCIEPHMEHTIiB a00 HaBYaHHS, SAKIIO €
MOJIJIMBICTh OJIEp)KaTH aAHAJOTIYHI  PE3yJIbTaTH
albTepHATUBHUMU MeToAaMH [3, 4].

VY 1984 poui KoncynbraTusHuit komirer Beec-
BITHBOT Oprasizalii OXOpOHHU 3JI0POB’S 3 MEJHMUHHUX
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nociipkeHb nipu Pani €Bporm 3atBepanB MikHa-
pOIHI peKoMeHIalii IM0J0 MPOBENEHHS MEIUKO-
010JTOTIYHMX MOCIiIKEHb i3 BHUKOPHCTAaHHAM TBa-
puH [5].

VY Gepesni 1986 poky B CtpacOypsi Pagoro €8-
ponn Oyna mpuitHATa «EBpoNeichka KOHBEHIIS
PO 3aXUCT XpeOETHUX TBApHH, IO BHKOPUCTOBY-
I0ThCSl B €KCIIEPUMEHTAJIBHUX Ta IHIIMX HAYKOBUX
ouIsx» [6].

B Vkpaini 3araipHi €THYHI BUMOTH IIOJI0 BUKO-
pucTaHHS Ja0OpaTOPHUX TBAPHUH Yy MEIUYHHX 1
OloyoriyHMX ekcrepruMeHTax Oymu yxBaneHi [lep-
IIMM HaIliOHAJHHUM KOHTpecoM 3 Oioetnku y 2001
pori [7].

Y 2006 pori Oyio nipuitaaTo 3akoH Ykpaiau Ne
3447-1V «IlIpo 3axuct TBapuH BiJ] }KOPCTOKOTO I10-
BOKCHH» [8]. Y craTTi 26, 30KpeMa, 3a3HaYCHO:

«BukopucTaHHSI TBapHH Yy HayKOBHUX EKCIIEpH-
MeHTax, OiOJOriYHOMY TECTYBaHHI, HaBYaJIbHOMY
TpoIIeci JOMyCKA€EThCS JIMIIE B pasi, SKIIO BiACYTHS
MOJKJIMBICTh 3aMiHHU iX IHIIMMHU aJbTePHATHBHIMHU
MeToAaMu i 06’ extamul...]

[Iponenypn Ha eKCIIEPUMEHTAJIbHUX TBapHUHAX
HE3aJe)KHO BII IX IIJIEH, 3a SKMX MOXKIMBa Hebe3-
neKa TpaBMyBaHHs TBapHH a00 3amofisiHHS iM roc-
TPUX YU TPUBAIMX OOJNBOBHX MOJAPa3HEHb, ITPOBO-
JITHCSL B yMOBax 3HeOo0 oBaHHA]. . .]

[Tin wac nmpoBeJeHHsS NMPAaKTHYHHUX POOIT y Ha-
BYAJILHOMY TPOIECi 3a00pOHSIETHCS BUMAraTH Bij
CTYACHTIB BHKOHAHHS MPOIEYp, IO MPU3BOAATH
JI0 CMepTi ad0 TpaBMYBaHHS TBapHH, SKIIO I CyIIe-
PEUYNTh IXHIM MOpPAIFHUM a00 peNiTiiHIM MPUHIIH-
maM. Y IUX BHUINAAKaX Taki (GOpMH MPaKTUIHOI Po-
60TH MOBUHHI OyTH 3aMiHEHI HIIIUM 3aBIaHHSM]...]

3a00pOHSETLCSI MPOBE/ICHHSI Ha TBapuHAaX e-
MOHCTpaliil y HaBYaIbHUX LUISIX, SKIIO SBHINA, IIO0
JIEMOHCTPYIOTBCS, MOXKYTh OYyTH IMOKa3aHi Ha HEXH-
BUX 00’€KTax, y TOMY YHCJi AEMOHCTpaIis pediiek-
TOPHOI IisubHOCTI oprauismy[...]» [9].

BaxmuBuM KpOKOM IIOJ0 TOJep KaHHS STHIHNX
HOPM CTOCOBHO €KCIIEPUMEHTAIBHHUX TBApHUH € IIPH-
HHaTTS JlemapTaMeHTOM artecTarii KaapiB (Ha TOM
yac Buma arecraniiftHa komiciss YKpaiHu) MOJI0XKEH-
HS TIPO 00O0B’SI3KOBY 0I0CTHYHY E€KCIIEPTH3Y IHCEp-
TaIiHHUX POOIT, BAKOHYBAHHUX Y Taly3sX MEIHUINHY,
6iostorii Ta BeTepuHapHOi MeauiwHN [10].

Ha namionamsHOMY piBHI cTBOopeHO KomirteT 3
6ioetuxu mpu Ilpesnaii HAH Ykpainu ta Komiter
3 6ioetuku npu AMH VYxpaian [11].

VY tpaBHi 2017 poxy YkpaiHa npuenHanacs 10
€Bporneichkol KOHBEHIII MPO 3aXHUCT XpeOeTHHX

TBapHH, 110 BUKOPHCTOBYIOTHCS IS JTOCTIAHAX Ta
IHIIUX HAyKOBUX Irie#t [12].

JlianbHICTh HALIOHAJBLHUX ETHYHHUX KOMITCTIB
CIpsSIMOBaHA Ha BHPIMICHHS €TUYHHAX NUTAHb TIIO-
0aIbHOTO XapakTepy, po3pOOJICHHS 3arajJbHUX CTH-
YHHUX TPUHIWIIB, MOJIOKEHb, MPOTOKOJIB, MpPOBE-
JICHHS MDKHAPOJHHUX Ta 0araTOLNCHTPOBHUX HAYKO-
BHX JIOCIi/pKeHb. Ha piBHI 3akialiB BHIOi OCBITH
MEIMYHOTO CIPSIMYBaHHS €IMHOTO 3arajbHOIPHU-
HATHOTO MiOXOXy IIOAO TPOBEACHHS IOCTIAIB Ha
TBapHHAaX IIi/I Yac HABYaHHSI HA CHOTO/IHI HE ICHYE.

Merta pociaigKeHHs

O1iHOBaHHA HEOOXIZHOCTI Ta HOIIIBHOCTI
MPOBEACHHS MOCTiNIB HAa TBapWHAX IIiJ dYac Ha-
BYAHHS CTY/JCHTIB-MCIUKIB 13 BU3HAYCHHSIM MOX-
JIMBUX aJIbTCPHATUB.

Marepiaau Ta MeTOAU AOCTIKEHHS

Mu npoBenu aHOHIMHE HemepcoHi(ikoBaHe aH-
KeTyBaHHS 83 JiKapiB-iHTEpHIB, SKi HaBYaJHCS B
CymMmcbkoMy IepikaBHOMY yHiBepcuteri Ta BJJH3Y
«YKpalHCbKa MEIUYHA CTOMATOJIOTIYHA aKaIeMisi».
Amnkera Oyna po3MOBCIOIDKEHA B IEpiof i3 KOBTHA
o rpynas 2020 poxy. OnHUTYyBaHHA MiCTHIIN TH-
TaHHA MPO XapakTep Ta METy NOCIiTy, BUI TBApH-
HHU, METOJ 3HCOOJIIOBAaHHS, POJIb PECIOHICHTA ik
yac MPOBEACHHS CKCIICPUMEHTY, PIBEHb OJICPIKaHUX
3HaHb. 3a OaKaHHJIM aHKETOBaHI MPONOHYBATH
aIbTEPHATHBY MPOBEACHHIO IOCIIIIB Ha TBapUHAX
B OCBITHBOMY ITPOIIECI.

JocmimkeHHsT BUKOHAHO 3 JOTPUMaHHIM MOpa-
JTHHO-CTUYHUX HOPM 1 NPHHOUMIIB [enbciHCBKOI
nexapanii, Koasennii Pagu €Bporm Ta Bigmosin-
HUX 3aKOHIB YKpalHH MIO/IO0 MpaB JIIOAWHU.

Pe3yabTaTn 10c/igaxeHHs Ta iX 00roBopeHHs

[Ticnst 0OpoOneHHsT HaBeAEHOI B aHKeTax iH(O-
pMaiiii BCTAHOBJICHO Take: 78 JiKapiB-iHTEPHIB, 1110
cTaHOBUTHh 94 % Bix 3araJibHOr0 MacHBy JOCIIi-
JOKCHHS, BIPOJOBK HABYAHHS B 3aKJIajai BHIIOL
OCBITH MEIMYHOIO CIPSMYBaHHS Opaiud yd4acThb Y
MpOBEACHHI JOCTiAiB Ha TBapWHaX. 3 HHUX
66 (79,5 %) oci6 Ge3mocepeJHEO MPOBOIMINA EKC-
nepumenT, a 12 (14,5 %) — Oynu crnocrepiradamu.
3nebinbioro (73, ado 77,7 %) mocniau mMpOBOAMIH
Hax xabamu, 12 pPECHOHICHTIB 3acBiAYWIH, IO
Opanu y4acTh y JOCHigax Haj KpojsMHu, 9 — Hajg
urypamu. Cepen 3araibpHOl Kinbkocti 16,9 % omu-
TaHWUX 3a YaC HAaBYaHHA Opajy y4acTb Yy BHKOHAHHI
JOCTIIiB Ha TBapWHaX HEOJHOPa30BO (Tabum. 1).
MeTtoan 3HEOOTIOBaHHS BHKOPHUCTOBYBAIN BUKIIIO-
YHO MiJ] 9ac MPOBEACHHS JOCTIMIB HAJl CCABISIMH,
3a iHpopMarlieto, Ky MU ozaepxanu, B 13,8 % Bu-
MaaKiB.
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Tabauus 1 — Xapakrep eKCIepUMEHTY Ta PoJib YYaCHUKA

Pe3yabTaTn aHKeTYBaHHSI peCTIOHAEHTIB Kiabkicrs, n (%0)
3arajpHa KUTbKICTh aHKETOBAHUX 83 (100)
Pouns yuacHuka nociiny:
BHKOHABELb 66 (79,5)
criocTepiraa 12 (14,5)
He OpaB ydacTi 5 (6)
30KpeMa, OpaB yuacTh HEOTHOPA30BO 14 (16,9)
Bun mignociiqHoi TBApUHHM:
xaba 73 (77,7)
wyp 9(9.,6)
Kpib 12 (12,8)
pazom 94 (100)
BukopucTanHs 3HEO0IIOBAHHS:
Kaba 0(0)
myp 3(339)
Kpib 10 (83,3)
3arajom 13 (13,8)
bpanu y4acTh B eKCIIEpUMEHTI:
JIOOPOBLIEHO 39 (47)
MICIIST 320X0YCHHS 39 (47)
HE 3MOTJIH BU3HAYUTHCS 5 (6)
PiBens onepxanoi iH(popMarii:
HOBOI iH(popMarlii He ojepKaTu 28 (33,7)
3MIiHHUBCS HEICTOTHO 39 (47)
3MIHHBCS iCTOTHO 16 (19,3)
CraBiieHHS PECITOHIEHTIB 70 €KCIIEPUMEHTIB HaJl TBAPUHAMHU:
HeraTUBHE 72 (86,7)
MO3UTHBHE 9 (10,8)
HE 3MOTJIM BU3HAYUTHCS 2(2,4)

Ha 3ammranHs cTocOBHO TOOPOBLTBHOI y4acTi B
mociimax 39 ydYacHHKIB aHKETYBaHHS, IO CTaHO-
BuTh 47 %, BIINOBUIM, MO MOTOMWINCS Oparh
y4acTh y JOCIIaX Yepe3 3arpo3y OJepiKaHHs He3a-
JIOBUIBHOI OIIHKM 3 mpeamMeTa, 6 % ocrepiraiucs
IIy3yBaHb Ta 3ayBa)KeHb BiJl OJHOIPYIHHUKIB, 47 %
KEepYBaIKCs HEOOXITHICTIO OJCpXaHHSA BHCOKOI
KBaJiikarii.

Mu BcraHoBmwiam, mo 47 % aHKeTOBaHUX
CHPUIMAFOTh MPOBEJCHHS OCTIIIB HAJl TBAPUHAMHU
i Yac HaBYaHHS SK 00O0B’S3KOBY, TPAIUIlHY Ta
3araJIbHOMPUHHATY MPAKTHKY.

3HayHa yacTHHA pecrnoHneHTiB (33,7 %) BHUCIO-
BWJIa AYMKy MpO TOBHY BiJCYTHICTH OJAEp>KaHOL
HOBOI iH(opmarii, 47 % Ha3BaiIHM piBeHb OJAEpKa-
HUX 3HaHb MOMipHUM, jumie 19,3 % — icToTHUM.

BimpimocTi aHkeTOBaHMX HE BiJOMHIA CTaH TPO-
Omemu B iHIIMX KpaiHax, 1 BOHH 30BCIM HE O3HAHo-
MJICHI 3 BITYM3HSHUMH 3aKOHAMHU Ta TTOCTAHOBAMHU
CTOCOBHO 3aXUCTY MiJIOCIITHAX TBAPHH.

3aranom 86,7 % pECIOHCHTIB BIUCIOBIIH CBOE
HETaTUBHE CTABJICHHS IO 3aIlOMisSHHS IITKOAHM TBa-
pUHAM YTIPOJOBXK €KCIIEPUMEHTY Ta 1032 HIM.

3arpornoHoBaHi albTePHATHUBH MTPOBEJICHHIO JI0-
CNIJIB Ha TBaApUWHAX i YaC HABYAIBLHOTO IPOIECY
MH y3arajJbHUIH 1 CHOPMYITFOBAIIM TAKHUM YHHOM.

OnvH 3 OCHOBHHX aJIbTEPHATHBHUX METOJIIB Ha-
BUYaHHA — 1€ JEMOHCTpalis Bife03amucy eKCHepu-
MEHTy 3a JIOIIOMOTOI0 MYyJbTHMEIiHOro o0saa-
HaHHS 3 MOXIIMBICTIO CIOBIJIBHEHHS Ta IMOBTOPIB
BXJIMBUX HABYAIBHUX ETAIIIB 1 Pe3yJIbTaTIB.

Cy4acHe KOMIT'IOTEpHE IIporpaMHe 3abesre-
YEeHHS JJa€ MOXKIIMBICTh MOJICIIOBATU CKCIICPUMEH-
TH B TPUBUMIPHOMY 300pa)X€HHI 3 MaKCHMAaJIbHOIO
PEATICTUYHICTIO Ta MOXJIMBICTIO TaKTUILHOTO
BTpPYYaHHS, IO MOXYTh OyTH 00’€IHaHI B OKpeMmi
BipTyanbHi jabopaTopii, 3aJeXHO BiA AWUCIHILIIH,
SIKI BUBYAIOTh CTYJCHTH.

3a octanHi 5-10 pokiB y OLIBIIOCTI BITYM3HA-
HUX 3aKJaJliB BUIIOI OCBITH MEIWYHOTO CIIPIMY-
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BaHHS 3’ SIBWIMCS CUMYJISAIIAHI IIEHTPH, OCHAIICHI
HaliCydacHIMMH MaHEKEHaMH Ta TpEHa)KepaMH.
Jis CTyZEHTIB CTaaM JOCTYITHUMH HOBi, paHIiIIe
HEIOCSDKHI MOXITMBOCTI BiATIPamibOBYBAaHHS TEXHi-
K{, TNPHUHOMIB, MAaHIMyJSAUid i3 BUKOPHCTaHHIM
(anToMiB Ta MynspkiB. CTallo MOXKJIMBUM IIBHJIKO
i Oaratopa3oBO MOJENIOBATH Pi3HOMAHITHI KJIiHIY-
Hi cuTyanii, 0 103BOJIsIE (OPMYBATH B CTY/CHTIB
KJIIHIYHE MHCJIEHHS, CIPOMOXHICTh O€3/10TaHHO

BucHoBkH

[TpakTUKy NpOBENEHHS IOCIHIIIB Ha TBapHHAX
HEOoOXi/THO NMPHUBECTH Yy BINOBIIHICTH O 3aKOHO-
JaBYNX BHMOT.

HenpumyctiMo BUKOPUCTOBYBaTH TBapHH i3
HAaBYAIFHOI METOI0, SKIIO LS MeTa MOXe OyTH
JNOCATHYTa IHIOIMMH LUIAXaMH. EKcriepuMeHTH Ha
TBapHHAX BUIIPaBJAaHi JIMIIE B TOMY pa3i, SKIIO €
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BUKOHYBATH OUTBIIICTh MAHIITYJISIIH 1 BTpyYaHb.

CporopHi, KoIu BizOyBaeThCs iHTETpalis YKpa-
{HA 3 €BPONEUCHKOIO CHIIBHOTOIO, 3MIHCHIOIOTHCS
3axX0M IIOAO peatizamii MoJokeHb bomoHChKOI
Jekapanii B cucTeMi BHIIOI OCBITH 1 HayKH, 3a-
MIPOBA/PKEHHSI Cy4acHUX OlOCTHYHMX NPHUHIMIIB Y
HaBYAJILHUH MpoLeC — Iie NUTaHHS He JIMIIE JIIO0JI-
CBbKOI 'yMaHHOCTI, a i iHTepeciB AeprKaBH.

BCI MI/ICTaBU OYiKyBaTH, IO iX pe3yJbTaTH iCTOTHO
CIIPUATUMYTh BHUPIMICHHIO aKTYaJbHUX HAaYKOBHX
3aB/IaHb.

Po3poOka Ta iMIUIEeMeHTAIlisl aJbTepHATUBHHUX
IHHOBAIlIHNX METOMIB HAaBYaHHSA HO3BOJWTH IIif-
BUIIUTH €(QEKTHBHICTh 3aCBOEHHS 3HAaHb Ta HABU-
YOK 1 JIIKBiJyBaTH NPAKTUKY NPOBEACHHS EKCIIepH-
MCHTIB Ha TBapHHAX.
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Abstract
O. M. Nika, EARLY AND REMOTE RESPONSE OF HIF-1A PROTEIN IN

0. V. Zaliavska,

O. V. Kaushanska,

Bukovinian State Medical Univer-
sity, Chernivtsi, Ukraine

THE HIPPOCAMPUS FIELDS TO ISCHEMIA-REPERFUSION
IN RATS WITH DIABETES MELLITUS

Introduction. The role of the transcription factor Hif-1a in
pathogenesis of hypoxic lesions and diabetes mellitus (DM) has been
confirmed, though molecular mechanisms underlying dysfunctions of
the factor in the association of DM with ischemic-reperfusion lesion
of the brain remain unknown.

Objective: the investigation of Hif-1a protein content in the
neurons of the hippocampus fields of rats with experimental DM in
the dynamics of ischemic-reperfusion lesion of the brain.

Materials and methods. The study was conducted on 60 6-month
rats with DM simulated at the age of 2 months by means of a single
administration of streptozotocin (60 mg/kg of the body weight)
(Sigma, USA). Disorders of the cerebral circulation were simulated
by means of occlusion of both carotid arteries for 20 minutes. The
content of Hifl-a protein was determined by means of
fluoroimmunoassay after 20-minute ischemia with one hour
reperfusion, and on the 12" day of the post-ischemic period in the
hippocampus fields: CA1, CA2, CA3, CA4.

Results. In rats without DM 20-minute ischemia with one hour
reperfusion increases the content of Hif-1a protein in all the
hippocampus fields. On the 12" day of ischemic-reperfusion period
in CA2-CA4 hippocampus fields the values of certain examined
activity indices of the transcription factor Hif-1a continue to
increase, and in CAL1 field they are normalized or come closer to the
values of animals from the control group. In rats with DM at the
early post-ischemic period changes of Hif-1a protein content are
lacking in CA1l field, the signs of its reduced activity are found in
CA2 field, in CA3 field they are limited by the response of one
index, and in CA4 field they are similar to those of the control rats
under the experimental conditions. On the 12" day of ischemic-
reperfusion period all the activity indices of the transcription factor
Hif-1a increase in CA1 filed. They are higher than the corresponding
indices in animals from the control group by absolute values under
similar experimental conditions; changes of the examined parameters
are limited in CA2 and CA3 fields in comparison with those from the
control group; the parameters, which increased in the control group
of animals, decreased in CA4 field.
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Conclusion. DM restricts Hif-1o protein response to ischemia-
reperfusion in the neurons of CA1-CA3 field at the early ischemic-
reperfusion period and in the neurons of CA2-CA4 fields — on the
12" day of the observation.

Keywords: diabetes mellitus; cerebral ischemia-reperfusion; Hif-
la protein.
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PAHHSI TA BIACTPOYEHA PEAKIISA BIJIKA HIF-1A
B IIOJIAX T'IIIOKAMIIA HA IHIEMIIO-PENNEP®Y3IIO
B IIYPIB I 3 HYKPOBUM JIABETOM

Mera. Busuenns Bmicrty Gimka Hif-1o (paktop iHmIyKOBaHHIA TiMOK-
cieto lo) B HelpoHax IOJIB TilOKamIia HIypiB 3 E€KCIEepPHMEHTAIbHUM
I/l y auHamini imemigyHO-penep(y3iHHOrO YIIKOIXKEHHS T'OJIOBHOTO
MO3KY.

Martepianu Ta Meromn. JlociipkeHHsI BUKOHAHO Ha 60 6-MiCIYHUX
HIypax, SK|M Y Billi Ba Micsii MoaemoBanu [1J] onHOkpaTHUM yBeIeH-
HAM cTpento3otonuHy (60 mr/kr macu Tina) (Sigma, CIIA). ITopymeH-
HSI MO3KOBOT'O KPOBOOOITY BiATBOPIOBAIH MIISTXOM OKJIIO3i1 000X COHHUX
aprepiii mpotsrom 20 xBunuH. YMict Oinka Hifl-o Bu3Hagamm Metogom
iMyHOQITyopecteHmii micus 20-XBIWIMHHOI IMeMii 3 OJHOTOIUHHOIO pe-
nepdysiero Ta Ha 12-Ty 100y MOCTIMIEMIYHOTO TEPioay B MOJSIX TillOKa-
mna CAl, CA2, CA3, CA4.

PesyabraTn. Y mrypis 6e3 I1J] 20-xBunuHHaA imeMis 3 OJXHOTOIUH-
HoOw penepdysiero miaunrye Bmict Oinka Hif-1a B ycix mocmimxeHHX
noysx rinokamna. Ha 12-ty no0y imemivHo-penep¢y3iiiHoro nepioay B
nossx rinokammna CA2-CA4 3Ha4€HHS OKPEMHX JOCIIHKEHHX OKa3HH-
KiB aKTUBHOCTI TpaHCKpHIIiiiHOTO (hakTopa Hif-1o mpomoBxyroTs 3poc-
TaTH, a B molli CA1l — HOpMai3yroThCs a00 HaOJIMKAIOTHCS A0 3HAYCHBb
y TBapuH KOHTpOJBHOI rpynu. Y mypiB i3 L/l y paHHROMY TOCTiIIEMiY-
HOoMy miepioai B moni CAl 3minu BmicTy Oinka Hif-lo BincyTHi, B modi
CA2 HasBHI O3HAK{ 3HH)KEHHs Horo aktuBHOCTI, B moii CA3 — oOme-
’KEHI peaxlliero OJHOro MokazHuKa, B noii CA4 MatoTh TakUi ke Xapax-
Tep, K 1 B KOHTPOJBHUX LIYPiB, 332 JJAHUX €KCHEPHUMEHTAIbHUX YMOB.
Ha 12-ty no0y imemiuHo-penepdysiitnoro nepiony B noni CAl 3poc-
TalOTh yCi MOKa3HUKHM aKTUBHOCTI TpaHCKpumnuiiiHoro ¢axropa Hif-1a,
3a aDCOJIIOTHUMH 3HAYEHHSMH TIEPEBHUILYIOYH BiJIIOBI/IHI Y TBApUH KOH-
TPOJILHOT TPyNHU 3a THX K€ €KCHEepHMEHTAIbHHX yMoB; B moii CA2 i
CA3 3MiHH OCTIIKCHHUX MapaMeTpiB 0OMEXCHi MOPIBHIHO 3 TAKUMH Y
TBapuH Tpynu KOHTpouto; B moiii CA4 3HMXKYIOTBCS NMOKa3HUKH, SKi Y
TBapUH I'PYIH KOHTPOJIIO 3a3HAJIN 3POCTaHHSI.

Bucnoskn. Haseuicts 11J] cipusie 3HMKEeHHIO akTHBHOCTI Oinka Hif-
la mig gac imemii-penepdysii B Heiiponax noxis CA1-CA3 y panHROMY
imeMigHO-penepdysiiiHoMy mepioni Ta B Heifponax moniB CA2-CA4 —
Ha 12-Ty 100y crocTepexeHHs.

KurouoBi ciioBa: mykpoBwmii miabeT; imemis-penepdysisi TOJIOBHOTO
MO3Ky; 6imox Hif-1a.
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Introduction

Inadequacy between oxygen supply and its
requirement is universally known to initiate a series
of biochemical and molecular events resulting in
death of neurons in the brain during its ischemic-
reperfusion lesion. In this situation protective
cellular mechanisms are activated in the cerebral
tissue and induction of different transcription factors
in particular. Hif-1a factor induced by hypoxia plays
an important role among them. Hif-1a factor is a
transcription regulator of oxygen homeostasis and a
key factor promoting formation of an adaptive
response [1, 2]. Hif-1a is a powerful regulator of
various target genes which increase erythropoiesis,
stimulate angiogenesis through the activation of the
vascular endothelial growth factor, provide an
adequate metabolism of glucose and its transport into
the neurons, promote maintenance of the
mitochondrial structure and survival of cells [3, 4].

Meanwhile, not all the researchers identically
estimate the role of Hif-1a. At the same time, not
only neuroprotective but neurotoxic effects of Hif-
la have been experimentally obtained. The latter
are realized through the increased activity of p53
gene product — p53 protein and other factors of
apoptosis activation [5]. Moreover, Hif-la
participates in killing cells by means of necrosis
interacting with calcium and calpain; it is able to
intensify brain edema increasing permeability of the
hematoencephalic barrier [6-9]. Protective effects
of Hif-1a are considered to be realized mainly in
case of mild hypoxia and neurotoxic effects — in
severe one.

In addition to hypoxia, hyperglycemia is a
powerful regulator of Hif-1a activity [8]. In their
turn, hypoxia and hyperglycemia are the main
factors determining chronic complications of
diabetes. Scientific works in recent years have been
indicative of the fact that Hif-la destabilization
transduced by hyperglycemia is manifested by the
loss of cellular response to hypoxia with diabetes
complications, which in turn produces a negative
effect on adaptation of cells and tissues to low
oxygen content [10, 11]. The mechanisms of Hif-1a
stabilization by hypoxia are substantially studied,
but destabilization and reduced activity of this
factor under conditions of hyperglycemia remain
disputable. Methylglyoxal effect is one of the
recently found mechanisms of destabilization and
functional repression of Hif-1a with DM. It is
accumulated under conditions of high glucose level
and leads to quick protease-dependent degradation

of Hif-la. under hypoxic conditions [10].
Inconsiderable hyperglycemia activates Hif-1a
signalization in certain specific types of cells, but
high glucose content inhibits it [12].

The role of the transcription factor Hif-1a. in the
pathogenesis of hypoxic lesions and DM seems to
be confirmed, though the mechanisms of its
activation and destabilization are still actively
investigated. At the same time, molecular
mechanisms underlying dysfunctions of this factor
in combination of DM with ischemic-reperfusion
lesion of the brain remain uncertain.

Objective of the study: to investigate the
parameters of the transcription factor Hif-la
activity in the neurons of the hippocampus fields of
rats with experimental DM in the dynamics of
ischemic-reperfusion lesion of the brain.

Materials and methods. The study was
conducted under conditions of simulated bilateral
carotid ischemia by means of 20-minute clipping of
both common carotid arteries with reperfusion of a
different duration in rats without DM and with it.
DM was simulated by means of streptozotocin
(Sigma, USA) injection (60 mg/kg) into the
peritoneum of albino nonlinear male rats at the age
of two months [13]. Diabetes duration was 4
months which is enough to form diabetic
encephalopathy in rats [13]. Early consequences of
ischemic-reperfusion lesion of the hippocampus
were studied after one-hour reperfusion, and remote
ones — on the 12" day of the post-ischemic period.

The concentration of Hif-1a protein, its specific
content and the area of Hif-l1a-immunoreactive
material (IRM) were determined. The processed
histological sections were examined under the
fluorescent microscope Axioskop. The images were
introduced into the computer system of the digital
analysis Vidas-386 (Kontron Elektronik, Germany)
[15].

Numerical data were statistically processed with
the applied programs Statistica 6.0 and SPSS 13
using parametric Student t-criterion. The critical
level of significance in checking statistical
hypotheses was considered as 0.05.

Results. Results of the study are presented in
Table 1. 20-minute carotid ischemia with one-hour
reperfusion was found to cause an increase of the
concentration and specific content of Hif-1a protein
in CALl field of rats without DM 2.1 and 1.9 times,
respectively comparing to parameters in control
group (p<0.05). Under this interference in CA2
field the area of Hif-1a-(IRM) was 1.6 times larger,
the concentration and specific content of Hif-1a

© Sumy State University, 2021

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2021



0. M. Nika, O.V. Zaliavska, O. V. Kaushanska

protein was 1.5 and 1.8 times higher, respectively.
The cells in CA3 field demonstrated the similar
Hif-1a-(IRM), the
concentration and specific content of Hif-1a protein
in it were 1.7; 1.3 and 2.3 times greater,

response: the area of

Table 1 — Effect of ischemia-reperfusion on the response of Hif-1a protein in neurons of the hippocampus

EUMJ, 2021;9(1): 101-106

CA3-CAA4 fields of the control rats and animals with diabetes mellitus (M + m)

respectively than the similar parameters in control
group (p<0.05). In CA4 field of rats from this
experimental group the concentration and specific
content of Hif-1a protein was 1.8 and 1.7 times
higher than in control group.

Group of observation

Concentration of
Hif-10 protein (Eye)

IRM square
per 10 000 mcm2

Specific content of
Hif-1a protein (E;p)

CAl field
Control, n=30 0.0072 + 0.0003 9.254 + 0.893 0.058 + 0.007
Ischemia-reperfusion 20 min/1 hour 0.0093+ 0.0003* 15.507+ 1.776* 0.133 £ 0.020*
Ischemia-reperfusion 12 days 0.0132+0.0012* 18.649+ 1.459*" 0.227 + 0.038*"
Diabetic rats,n=30 0.0116+ 0.0005* 12.676 + 1.155* 0.142 £ 0.023*
Diabetes and ischemia-reperfusion 20 | ;¢ go13# 13.869+ 1.861 0.167 + 0.022
min/1 hour
Ea'zgetes and ischemia-reperfusion 12| o\ 500 00214 20.746+2.2484& 0.204 + 0.034
CA2 field
Control, n=30 0.0068 + 0.0001 7.563 +1.014 0.052 +0.007
Ischemia-reperfusion 20 min/1 hour 0.0124+ 0.0006* 7.118 £0.879 0.087+ 0.013*
Ischemia-reperfusion 12 days 0.0136+ 0.0011* 12.158+1.148*" 0.125 £ 0.016*"
Diabetic rats, n=30 0.0229+ 0.0021* 10.796+1.067* 0.151 £0.021*
Diabetes and ischemia-reperfusion 20 | g4 go23# 12733 + 1,542 0.252 + 0.027#
min/1 hour
Di ischemia- fusion 12
da';‘:etes and ischemia-reperfusion 0.0988+0.00924& 6.776 = 1.32TH& 0.177 + 0.025&
CA3 field
Control, n=30 0.0072 + 0.0003 9.254 +0.893 0.058 +£0.007
Ischemia-reperfusion 20 min/1 hour 0.0093 + 0.0003* 15.507 + 1.776* 0.133 £ 0.020*
19 H . + . *N\
Ischemia-reperfusion 12 days 0.0132 +0.0012 18.649 + | 459 0.227 + 0.038*A
Diabetic rats, n=30 0.0116 + 0.0005* 12.676 + 1.155* 0.142 +0.023
Diabetes and ischemia-reperfusion 20 | o, ¢q oo13# 13.860 + 1.861 0.167 + 0.022
min/1 hour
5;;:“63 and ischemia-reperfusion 12| 159 0. 0021# | 20.746+ 2.248%& 0.204 + 0.034
CA4 field
Control, n=30 0.0068 + 0.0001 7.563 +1.014 0.052 +0.007
Ischemia-reperfusion 20 min/1 hour 0.0124 + 0.0006* 7.118 +£0.879 0.087 +0.013*
Ischemia-reperfusion 12 days 0.0136 + 0.0011* 12.158+1.148*" 0.125 +0.016*"
Diabetic rats, n=30 0.0229 + 0.0021* 10.796 + 1.067* 0.151 £0.021*
Diabetes and ischemia-reperfusion 20 | o 59 | ogo3# 12.733 + 1.542 0.252 + 0.027#
min/1 hour
Diabetes and ischemia-reperfusion 12 | \oee.0 000268 |  6.776 + 1.3274& 0.177 £ 0.025&

days

Notes: difference probability: * — compared with the control; * — ischemia-reperfusion (20 min/1 hour) in control animals;

# — diabetes; & — ischemia-reperfusion (20 min/1 hour) in animals with diabetes

© Sumy State University, 2021

104

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2021



0. M. Nika, O.V. Zaliavska, O. V. Kaushanska

EUMJ, 2021;9(1): 101-106

Analysis of the obtained results is indicative of
the fact that at the early ischemic-reperfusion
period the activity of the transcription factor Hif-1a
intensifies in the hippocampus fields (considering
changes of Hif-1a protein, a product of its activity).

On the 12" day after modeling 20-minute
carotid ischemia the concentration of Hif-1a protein
in CALl field remained 20% higher in comparison
with the parameter of rats from the control group
(p<0.05), though it decreased reliably concerning
the previous term 1.8 times. Specific content of Hif-
lo. protein was also reduced concerning the
previous term 1.8 times and reached the values
peculiar for the control group. At the late ischemic-
reperfusion period all the three examined
parameters remained increased in CA2 field
concerning the values of the control animals: the
area of Hif-10-IRM — 2.2 times, the concentration
and specific content of Hif-1a —1.9 and 2.1 times
respectively. Though their dynamics differed:
concerning the early post-ischemic period the

Conclusions

1. 20-minute  ischemia  with  one-hour
reperfusion increases the content of Hif-1a protein
in all the examined hippocampus fields in rats
without DM. On the 12" day of ischemic-
reperfusion period the values of certain examined
parameters of the transcription factor Hif-1a
activity in CA2-CA4 hippocampus fields continue
to increase, and in CALl field they normalize or
reach the values of the animals from the control
group.

2. Rats with 4-month DM demonstrate higher
values of Hif-1o activity in all the examined
hippocampus fields than those of the control group.

3. In rats with diabetes level of Hif-1a protein
hasn’t been changed in CAl field at the early
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ANALYSIS OF MICROBIOLOGY ONLINE TEACHING
IN QUARANTINE CONDITIONS

Introduction and purpose. Teaching microbiology, virology, and
immunology subject in a medical school has traditionally been
conducted without the use of online technologies. Consequently, the
changes in the way stakeholders interact need to be analyzed. The
purpose of the article is an analysis of the experience that was performed
on how the course of microbiology, virology, and immunology was
taught online in coronavirus quarantine conditions of 2020.

Authors have determined the main problems in achieving by higher
education seekers the proper level of theoretical knowledge, some of the
practical skills and abilities that have arisen because of the change in the
form of practical classes and lectures. The positive aspects of this
unpredictable experiment were noted in the way of teaching the
discipline. This subject involves higher education seekers gaining a
significant amount of sensory and motor skills. Moreover, the subject
has a large fragment of theoretical knowledge, which consists of
empirical data of the infectious diseases pathogens properties, methods
of their study for microbiological diagnosis; the structure of pathogens,
which is necessary for understanding the directions of etiotropic therapy
of infectious diseases; biological and antigenic properties to assess the
possibilities of specific prevention and treatment of diseases; the
resistance of pathogens to external factors in order to understand the
peculiarities of the epidemiology of each disease and the possibilities of
its specific prevention. Higher education seekers must also learn the
structure of the human immune system, to study the mechanisms of its
functioning. Finally, a complex of theoretical knowledge, practical skills,
and abilities should be built. These achievements were analyzed in this
article to assess the prospects for modernization of the educational
process in the subject.

Discussion. The situation was problematic with the teaching of this
subject online in quarantine. But the benefits are that it was at the same
time a discovery in the use of new digital technologies accumulated by
civilization in the educational process in such traditionally classical areas
of education as teaching microbiology, virology, and immunology
course in medical higher educational institutions.

Keywords: Knowledge, skills, abilities, distance learning, higher
education seekers.
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Introduction

AHAJII3 JIOCBIJY BUKJIAJIAHHS MIKPOBIOJIOTTI ONLINE
Y IEPIOA KAPAHTHUHY

AKTyajbHicTh Ta MeTa. Buknananns mikpoOioJorii, Bipycosorii Ta
IMyHOJIOTil Y MEIUWYHOMY HAaBYAJFHOMY 3aKiIaji TPaIWIiHHO IPOBOIH-
nock 6e3 3actocyBanHs Online texuomoriii. CamMe TOMyY 3MiHH y CITOCO-
0ax B3aeMozii CTEHKXONIepiB MaroTh OyTH TpoaHaii3oBaHi. [IpoBeneHO
aHaJIi3 JOCBiMy BUKJIAMAaHHI Kypcy MiKpoOioiorii, Bipycoorii Ta iMyHO-
norii on line 3a ymoB kopoHaBipycHoTo Kapantury 2020 poky.

Bia3HaueHo OCHOBHI POOJIEMH Y TOCATHEHHI HaJIeKHOTO PiBHS TEO-
PETUYHMX 3HAHb CTYJEHTIB, JIESIKOI YaCTWHH NMPaKTHYHUX BMiHb Ta Ha-
BUKIB, SIKi BUHHKJIM y 3B 513Ky 31 3MiHOIO (hOPMH NPOBEACHHS NMPaKTHY-
HHX 3aHSTh Ta JIEKUii. Binr3HaueHO MO3UTHBHI CTOPOHHU I[LOTO HeTepe/-
0ayyBaHOr0 EKCIICPUMEHTY y CIIOCcOo0i BHKJIAJaHHS OUCUUILTIHU. Lled
mpeaMeT nepeadadae 3700yTTA CTYOCHTaMH 3HaYHOI KiJIBKOCTI CEHCOP-
HHX 1 pyXOBUX HaBUYOK. Y TOH ke Yac, CyTHICTb NPEIMETY MiCTHTbH Be-
JMKUA (QParMeHT TEOPETUYHHX 3HAHB, SIKi CKIAQNAIOTHCS 3 eMITIPHYHHX
JTAaHWX TIPO BJIACTHUBOCTI 30yIHHKIB 1H(PEKIIHHNX 3aXBOPIOBAHb, CIIOCOOU
iX MOCHIIKEHHS 3 METOI MIKpPOOIOIOTiYHOI MIarHOCTHKH; CTPYKTYpH
30yJHHKIB, 110 HEOOXIAHO JUIs PO3yMiHHs HANPSIMKIB €TIOTPOIHOI Tepa-
il iHdeKUiiiHnX 3aXBOPIOBaHb; OI0JOTIYHNX Ta AHTUTCHHUX BJIACTHBOC-
TEH AJIs1 OLIHKK MOXIIMBOCTEH cHenu(ivyHOl MpodiakTHKY Ta JIiKyBaH-
Hsl 3aXBOPIOBaHb; CTIHKICTh 30yAHUKIB 0 30BHIIIHIX YHHHHKIB 3 METOIO
YCBIJJOMJICHHSI OCOOJIMBOCTEH eIiieMioorii KO)KHOIO OKPEMOT'o 3aXBO-
PIOBaHHS Ta MOXMJIMBOCTEH Horo cmenudidaoi mpodimaktuku. Takxox
CTYICHTH MAalOTh 3aCBOITH 1H(OPMAIIIIO TIPO CTPYKTYPY IMYHHOI CHCTe-
MU IIIOIMHY, BUBYMATH MEXaHI3MH ii (yHKmioHyBaHHs. Hacamkinems,
Mae OyTH MoOyHOBaHHMII KOMIUICKC TEOPETHYHHX 3HAHb, MPAKTHYHHX
BMiHb Ta HaBHKIB.

BucHOBKH Ta mpakTH4YHa 3Ha4YMMicTh po6oru. He 3Bakaroun Ha
npoOJIEMHICTh CUTYaIlil 3 BHKIaAaHHAM JaHOTO Tpeamery on line B
YMOBax KapaHTHHY, CIIiJl BI/I3HAUUTH, L0 Y TOM e yac BiZI0yBCs MEBHUIA
MPOPUB y 3aCTOCYBAHHI HOBITHIX HU(POBUX TEXHOJIOTIH, HAKOIMHUCHUX
JIFOJICTBOM, Y HAaBYaJIbHOMY IPOIECI Y TAKUX TPAMUIIIHO KIACHYHHX
cdepax OCBiTH, K, HANPHUKIIAJ, BUKIAJAaHHI Kypcy MikpoOiosorii, Bipy-
coJIoTil Ta IMYHOJOTIi Yy MEIWYHUX BHIINX HAaBYAJIHHHX 3akiamax. Lli
3M00yTKH MPOaHaJi30BaHI y JaHIi CTAaTTi 3 METOIO OILIHKH MEPCICKTHB
OCYYaCHEHHS HaBYaJBHOT'O NPOLECY 3 MPEAMETY.

Karouosi ciioBa: 3HaHHs, BMIHHS, HABMKH, IACTAHIlIHE HaBYaHHI,
MOITYKYBadi BUIIOT OCBITH.

ABTOp, BiinoBizansHuii 3a muctyBanns: fedorchenko.vira@gmail.com

causes certain social phenomena transition and

We have an extraordinary experience of
transformations today in the educational process at
different levels of education — compulsory school
attendance for all children, vocation, and higher
education, "gifted" to the planet by the challenges
of the coronavirus pandemic. It is well-known from
the history of human development that, whatever
the challenges, they ultimately carry with them a
powerful potential of the energy of society, which

processes to new levels. These are revolutionary
changes compared to evolutionary periods when the
potential for change is only accumulating. Authors
have focused on the analytical assessment of the
experience gained and the prospects opened by the
coronavirus for the field of education.

The aim the article is to analyze the teaching
experience of the of microbiology, virology, and
immunology course on-line under the conditions of
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coronavirus quarantine in 2020 and consider the
prospects of using elements of distance learning in
the post-quarantine period to improve the efficiency
of the educational process.

Theoretical framework. In order to structure
the analytical process, it is productive way to use
such categories as knowledge, skills, and abilities.
These categories are tools for assessing any
discipline being studied. They are also indicators of
the necessary areas of control over the results of the
educational process, closely related to the category:
competitions.

The academic staff of the Department of
Microbiology, Virology, and Immunology of the
Ukrainian Medical Dental Academy constantly
pays attention to the quality of the content structure
of the subject [1, 2]. The staff makes regular
contributions to improve the educational,
methodological, and organizational support of the
educational process [3, 4, 5, 6, 7, 8]. Authors also
pay attention to the student's knowledge assessment
in the subject [9, 10]. The category: "competencies”
is necessary for the assessment of the success level
in studying the subject [1, 12, 13, 14, 15].

Therefore, we will evaluate and analyze each of
these categories (knowledge, skills, abilities,
competitions) according to the following plan:

1. How much the technologies of the learning

process have changed.

2. Have changes in the technology of the
learning process led to an improvement or
deterioration of the results of the process.

3. Should it be the possible prospect of
consolidating certain elements of distance
learning be considered appropriate in the
post-quarantine future?

Category: "Knowledge"

One of the difficulties in studying the subject
"Microbiology, Virology, and Immunology" is an
extremely large amount of descriptive information.
This knowledge opens new horizons to a greater
extent. A striking example of the "inexhaustibility"
of microbiological science, information, in fact,
was a new strain of Coronavirus, which "closed"
the planet for quarantine. To some extent, we can
say that microbiology, virology, and immunology is
a discipline that has certain signs of encyclopedic.
It is impossible to remember all the accumulated
amount of knowledge. It is proper in many cases to
use reference materials, such as Bergey's Manual of
Systematic  Bacteriology, created to classify
microorganisms based on many properties:
morphological, tinctorial, cultural, and others. We

can say the same about the study of the section:
"Immunology”. In fact, higher education seekers
can study only the basics of immunology within the
subject of  Microbiology, Virology, and
Immunology.

"Classical" methods of studying include both
control of the accumulated facts knowledge and
discussion of the material; it’s structuring,
consideration of problematic issues. It allows
shifting the emphasis from the knowledge of facts
to understanding the material. The role of a teacher
is extremely important as a guide for higher
education seekers in the complex mazes of
microbiological science. With his help, higher
education seekers have to create in their minds a
logical map of the subject, which should contain
separate "sectors". Primary information about the
properties of each individual  pathogen
(morphological, structural, tinctorial, cultural,
enzymatic, antigenic, biological, phagolizable)
should be primarily not an object of memory, but a
basis for analysis. The results of the analysis should
provide the keys to understanding such phenomena
and processes as the epidemiology and
pathogenesis of a particular infectious disease,
features of the immune response to the pathogen. A
deep understanding of the mechanisms of
interaction of these two systems (on the one hand —
pathogens, on the other — the human body) is the
basis for successful management of interaction
processes. This applies to such practical tasks of
medicine as specific and non-specific areas of
prevention and treatment of infectious diseases.
Also logically mediated is the choice of direction of
microbiological diagnosis that is effective for a
particular infectious disease.

The teachers of our department use the
platforms Zoom [16] and Google classroom [17]
most often in the distance learning condition. The
first of them involves direct communication
between participants in the learning process. The
second one provides sending information from the
teacher to higher education seekers and vice versa.
Skype also provides the ability to set up video
communication [18] and Moodle is a platform that
provides the ability to exchange data [19]. These
platforms are widely used in the world too. This is a
non-exhaustive list of platforms that exist in the
world for distance learning. There are also a
number of other, lesser-known resources that can
take a more significant role in the development and
formation of distance learning throughout the
world.
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According to the results of the student’s survey,
Zoom is the undisputed leader in the Academy. More
than half of the higher education seekers named it.
Other options shared what was left about equally.
Even such as sending information by e-mail, Viber,
WhatsApp, and telephone communication were
given among the options. It turns out that the other
options cannot compete with the Zoom.

The authors of this article believe it does not
mean that this platform meets all the requirements
for adequate support of the educational process in
higher medical education. This only means that the
educational process was necessary for direct
communication between teacher and student. It
argued that higher education seekers deliberately
rejected the possibility of an easier way to get a
better grade but chose a higher level of knowledge,
integrity in the learning process.

Category: "Skills and abilities"

The authors consider these categories together
because abilities are, in fact, skills brought to
automatism [17].

Therefore, we analyze changes in the conditions
of distance learning in the process of acquiring
motor, sensory and intellectual skills.

Examples of motor skills are slide preparation,
staining by a simple or complex method,
serological reaction, and so on. Distance learning
reduces this process to the level of theoretical
knowledge. This is the place where the learning
quality of the subject is lost the most. So, we should
not carry out this part of the educational process on
the online platform in the post-quarantine period.
We should keep the classical approach to mastering
them instead.

To a large extent, this also applies to sensory
skills, such as taking into account the serological
reaction, or assessing the nature of bacterial
staining, or the enzymatic properties of bacteria.
This group of skills higher education seekers can
partially acquire in the form of distance learning
using drawings, photos, or videos. But, the real
lesson will be better to master these skills in full.

Intellectual skills, such as making a conclusion
about the diagnosis of infectious disease on the
basis of laboratory results are compensated in
distance learning better than the previous two,
because they are essentially the result of
generalization, synthesis of new knowledge.

But, since these are parts of the activity, based on
theoretical knowledge, and realized first in motor and
sensory actions, they must also, return to their usual
place in the classroom or laboratory.

Category: ""Competency building approach™

The study of the subject: "Microbiology, virology
and immunology" involves the formation of various
competencies of the future specialist. These include
such groups of competencies as integral, general and
special (professional, subject). Most of these
competencies are directly related to the acquisition,
improvement and practical application of knowledge,
skills and abilities in the subject. These aspects are
discussed in the previous provisions of this article.

At the same time, other competencies are aimed
at such issues as, for example, maintaining a healthy
lifestyle (the ability to self-regulation, follow up a
healthy lifestyle, the ability to adapt and act in a new
situation); social and psychological competencies
(ability to choose communication strategies; ability
to work in a team; interpersonal skills; ability to act
socially responsibly and with public consciousness;
the desire to preserve the environment; ability to
apply science-based psychological techniques of
effective work with colleagues, medical staff,
patients and their relatives, willingness to interact
with other people; individual awareness of the
culture of other peoples), as well as skills in the use
of information and communication technologies.

Issues of a healthful lifestyle and self-regulation
have undergone significant distortions in quarantine
conditions due to the forced restriction of the stay
and movement of people outside their homes.
Hypodynamia has significant negative consequences
for the functioning of the musculoskeletal system,
cardiovascular system. Indirectly, it affects the work
of the whole organism. It is also important the
increasing of the hypoxia level, which occurs against
the background of these phenomena, as well as long
periods of being in a state of wearing a protective
mask. Lack of oxygen also has a negative effect on
the systems and organs of the human body. In the
context of issues of self-regulation under quarantine
is important not only self-regulation at the physical
level, but also the need to optimize own
psychological state. All these questions do not
directly relate to the goals and objectives of the
subject: "Microbiology, Visusology and
Immunology". However, they are more related to the
process of formation, education of a conscious
personality, doctor, conductor of these values among
future patients. At the stage of training, as well as at
the stage of professional activity, the determining
factor is and will be a personal example, the
expression of attitude to the issues.

In fact, in this section of educational
achievements, the teacher's task is to sow the
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seeds of a rational attitude to these issues. And the
student's task is to perceive and nurture these
grains and to express the attitude to the issues.

The competences in the use of information and
communication technologies have come to the
forefront in terms of the results of their effective

Conclusions

1. The online form of interaction between
teacher and student is productive to assess student’s
knowledge at the stages of initial and final control.

2. We can use the tests of different levels of
complexity and situational tasks in the process of
the interaction.

3. The interaction can take place even during

Prospects for future research

It is possible that, over time, the medical
community will raise the issue of delimitation of
such a control part of the educational process and
live communication of higher education seekers
with the teacher. This could save a lot of time for
higher education seekers who spend it moving from
one learning base to another, which are often
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Abstract
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MODERN FEATURES OF THE EPIDEMIC PROCESS
OF VIRAL INFECTIONS WITH AEROSOL TRANSMISSION
IN SUMY OBLAST

Relevance. Viral infections with aerosol transmission are one of
the most common infectious diseases in the world. Their relevance
is due to the wide distribution and socio-medical consequences.

Objective. To study the dynamics of the incidence of viral
infections with aerosol transmission in Sumy Oblast, to determine
the level of influence of social and natural factors on the intensity
of the epidemic process.

Materials and methods. Data from the sectoral statistical
reporting of the Ministry of Health of Ukraine, Sumy Regional
Laboratory Center, the Main Department of Statistics in Sumy
Oblast, Sumy Regional Center of Hydrometeorology were used.
Epidemiological and statistical research methods were used.

Conclusions. It was established that in Sumy Oblast the
epidemic process of aerosol viral infections was characterized by a
pronounced tendency to reduced incidence of influenza (Rinc.*"*"= -
6.29%) and rubella (Ri,.**= -22.7 %), moderate reduction
tendency — to mumps (Ri.®® = -2.4 %); high intensity with no
reduction in incidence — for other acute respiratory diseases (Rjnc.*"®"
= 0.2 %); a sharp increase in the incidence of measles (Ri,.**"=
23.1 %). Coronavirus infection caused by SARS-CoV-2 was found
in 3% of the population. The average long-term rates of measles,
rubella, and mumps vaccinations with MPR-1 and MPR-2 vaccines
were 70.9 % and 61.2 %, respectively. An inverse correlation was
established between air humidity, population, coefficients of natural
and migratory movement and measles incidence (p<0.05). The
system of epidemiological surveillance of infections of viral
etiology with aerosol transmission requires new approaches to the
development of preventive measures.

Key words: Epidemic situation, influenza, coronavirus
infection, measles, vaccination.
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obnachul nabopamopuuti yewmp",
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Beryn

BipycHi iHdekuii 3 MOBITpsIHO-KpaIeJIbHUM Me-

CYYACHI OCOBJMBOCTI ENIIEMIYHOI'O ITPOLHECY
BIPYCHUX IH®EKIOIA 3 AEPO3OJBLHAM MHIJISAXOM
MEPEJIAYI Y CYMCBKIN OBJIACTI

AkTyanabHicTh mnpodaemu. BipycHi indekmii 3 mOBITpSHO-

KparejJbHIM MEXaHi3MOM IIepenadi € OJHUMH 13 HAHOUIBbII MOMHUPEHUX
indekuiaux XxBOpo6 y cBiTi. IX akTyambHicTh 06yMOBIEHA MHPOKHM
PO3IOBCIOKEHHSM Ta COLIATbHO-MEINIHIMH HACIIAKAMH.

Merta po6oru. [ocmigutn AWHAMIKY 3aXBOPIOBAaHOCTI Ha BipyCHI
iH(ekuii 3 aepo3oabHUM HUBIXOM nepenadi y CyMchbkiit obnacti, BU3Ha-
YHUTH PiBEHb BIUIUBY COLIIILHUX Ta NPUPOJHUX (PAKTOPIB Ha IHTEHCHB-
HICTP €MiIEMIYHOTO MPOIIECY.

Marepianu i Mmeroan. BuxkopucraHo naHi rairy3eBoi CTaTHCTHYHOT
3BitHOocTI MO3 VYkpainu, Y «Cymcekuit oGiacHuWil nabopaTopHHUi
HeHTp», ['onoBHOTO yrmpaBmiHHS cTaTHCTHKN y CyMchkiit obmacti, CyMm-
CBKOTO 00JIACHOTO MEHTPY TiIpOMeTeopoorii. 3aCTOCOBAHO eIigeMio-
JIOTIYHI Ta CTATUCTUYHI METOIHU JOCIIKEHH.

BucnoBku. BcranoBneno, mo y CyMcbkiil o0xacTi. emigeMidHHN
MpoIleC aepo30JbHUX BIPYCHUX IH(EKIiH XapaKTepu3yBaBCs BHpaKe-
HOIO  TEHJCHIE IO 3aXBOPIOBAHOCTI  Ha
(T.,.“=-6,2 %) Ta kpacuyxy (T,, "= -22,7 %), nomipHOIO — Ha erije-
“P=-2,4 %); BUCOKOIO IHTEHCUBHICTIO, 0€3 TEHIE-

3HW)KEHHS rpuI
MigHAN TApOTHUT (T,
HIT 710 3HMKEHHS — Ha iHwmi roctpi pecriparopi (T, = 0,2 %); pis-
KHMM 3POCTaHHSM 3aXBopioBaHoCTi — Ha Kip (T, “P= 23,1 %). KopoHasi-
pycHa iHdekuis, cnpuunaeHa SARS-CoV-2, Oyna BusBiena y 3 % Ha-
ceneHHs. CepeqHpO0AraToOpivHUi MOKa3HUK MPOBEICHHS IICIUICHb PO-
TH KOpY, KpacHYXH Ta emifeMigyHoro mapotuty BakmuHoto KIIK-1 Ta
KIIK-2 cranoBus, BimmosinHO, 70,9 % ta 61,2 %. BeraHoBiIeHO 3BOPOT-
HUH KOpEIBIIHHANA 3B'130K MiX MOKa3HUKaMHU BOJIOTOCTI IOBITPSI, YHCE-
JIBHICTIO HACeJIeHHsI, KoeillieHTaMy MPUPOTHOTO Ta MIrpaliifHOro pyxy
i 3axBoproBanicTio Ha Kip (p < 0,05). Cucrema emnigemMionorivHoro Ha-
TSIty 3a iHQEKIisIMU BipYCHOT €TioJIOTil 3 aepO30JIbHUM LUISIXOM Tepe-
Jiadi notpedye HOBUX MiXO/IB 10 PO3POOKH MPOQIIaKTUIHUX 3aX0IIB.

Kiarwuosi ciaoBa: Emigemiuna curyartis, rpuil, KOpOHaBipycHa iH(pe-
KIIist, Kip, BAaKI[MHALIS.

ABTOp, BilnoBiganpHuii 3a aucryBannsi: ng.malysh@kinf.sumdu.edu.ua
Bunajaku 3aXBOpPIOBaHb HA KOPOHABIPYCHY iH-

(Gekuito y Cy4acHHX YMOBaX pPEECTPYIOTBCS IO
BchoMy cBITY. Y 2002 p. — SARS-CoV, y 2012 p. —

XaHI3MOM Tiepeadi € OJHUMU i3 HAHOUIBII MOIIH-
peHux iH(eKUiiHuX XBOpOO y CBIiTI. AKTyallbHICTh
TPUITY Ta IHIIUX TOCTPUX PECHiPaTOPHUX BIpyCHHUX
inekuiit (I'PBI) obymoBiena ix macosicrio, ce-
30HHICTIO Ta 3HAYHUMH COLIANbHO-MEIMYHUMHU
Hacmigkamu. Excriepru BOO3 koHCTaTyroOTh MOC-
TilHE 3pOCTaHHSA IIOKA3HUKIB 3aXBOPIOBAHOCTI.
YupomoBx maHAEMii, BHKINKAHOI BipyCOM T'pHITY
A(HIN1), momepio Big 100 mo 400 Tuc. mozeit [1].
B Vkpaini rpun ta I'PBI mopigHo niarHOCTYIOTH y
10-14 mmH. oci6. Ilutoma Bara mux iHpeKIid y
CTPYKTYpi iH(EKUiHOT 3aXBOPIOBAHOCTI € JIyXe
BHCOKOIO 1 KostBaeThes Bin 85 mo 90 % [2].

MERS-CoV — cnpuumHWIM Cranaxy 3axXxBOPIOBa-
HocTi. ¥ 2019 p. OyB BHsIBIEHHI Ta BUKJINKAB MaH-
neMito HoBui kopoHnaBipyc SARS-CoV-2 [3]. Ilo-
ka3HuK JeransHocTi Bix COVID-19 y pi3aux kpai-
Hax CBITy CYTT€BO Binpi3HseThcs. B Icnmanaii BiH
cknaB 0,56 % , y @panmii — 18 % y [4].
BrpoBamkeHHss iMyHONPO(DIIAKTHKH CHPHUSIIO
3HIDKEHHIO 3aXBOPIOBAHOCTI Ha iH(EKIiHHI XBOPO-
6u. 3a manumu BOO3 y 2000-2018 pp. 3aBasku
BaKIMHAIII, YHCIO BHUIAAKIB CMEPTEHd BiI KOPY
3MeHImIocsA Ha 23,2 MiH. JleTanbpHICTh 3HU3UIACS
Ha 73 % [5]. BoxgHovac y cyyacHuil yac Ha €Bpo-
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MeHChKOMY KOHTHHEHTI BiZIOYBA€ThCS YeproBe ITH-
KJIiYHE 3pOCTaHHs 3aXBoproBaHOCTi Ha Kip [6]. Bi-
JBIIICTH BUMAIKIB (76,2 %) 3aXBOpIOBaHHS Ha Kip B
€pporreiicekoMy perioni y 2006 p. Oymm 3apeecT-
poBani B Ykpaini. ¥ 2012 p. nel nokasHHK /eI
3HU3UBCS, OJHAK 3aJMIIABCS YK€ BaroMuM —
maibxe 48 % [7]. He3Baxkatoun Ha Te, M0 MacIiTa-
OHI emigeMii KpacHyXH y Cy4acHHX yMOBax Oyiu
3adikcoBani B Kurai, Konro, Hirepii, I'py3ii, Type-
yquHI Ta YKpaiHi, 3aBASKH IIETUICHHSIM, y CBITI
KUTBKICTh 3apPEECTPOBAHMX BHIAJKIB KpaCHYXH
smeHmmiaca Ha 97 %. I3 194 xpaim 86,7 % Bxe
BIIPOBAIMJIM BaKIHMHAIIO TPOTH Ii€i iH(peKuiiHOi
xBopobOu [8, 9]. ImyHONpOdinakTHKa emigeMiqHOTOo
MapOTHTy 3yMOBHWJIA 3HM)KEHHS MOKa3HUKIB 3aXBO-
proBaHocTi y cBiti [10]. B Vkpaini emigemiuna cu-
Tyalis HIOA0 CIiEMIYHOTO MApPOTHTY € BIiIHOCHO
Osaromoy4Hor. PeecTpyroThes criopajndHi BUma-
JIKU 3axBoproBaHHs [11].

3Bakaroud Ha Te, IO eMiJIeMiYHa CHUTYyAaIlisl iH-
(hexuiftHIX XBOPOO MiJ BIUIMBOM COLIANBHUX, MPHU-
pOIHHX Ta O0IOJOTIYHUX (PAKTOPIB 3MIHIOETHCS, Me-
TOI0 HAMIOL Po0OTH OYIIO HOCHIIKEHHS CYyJacHUX
OCOONIMBOCTEH eIMiJeMIYHOTO TIPOLECY BipyCHHUX
iH(eKUii 3 aepo30JbHUM HUIIXOM nepenadi y Cym-
ChKilf 00J1aCTi Ta BU3HAYEHHS YMHHHUKIB, SIKi IMOBi-
PHO MOTJIH 3MIHIOBAaTH HOTO IHTCHCHBHICTb.

Martepianu Ta MmeToau. Y poOOTi BUKOPHCTAHO
JlaHi rayy3eBoi craructTudHoi 38itHOoCcTI MO3 Ykpa-
iHM (mepkaBHA CTAaTUCTHYHA 3BITHICTH ¢. Ne 1,
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b. Ne 2), 1Y «Cymchkuii obnacHuid JabopaTopHUit
LEHTP», [ 0JOBHOTO YIpaBIiHHSA CTAaTUCTUKH Y
Cymcpkiit obmacti, CyMCBKOTO 0ONacHOTO yIIpaB-
JHHA TiApoMeTeopoorii, iHpopmamniiiHi MaTepiain
mono 3axBoptoBanocti Ha COVID-19, 3Bitn mpo
BUKOHAHHS NPO]IIAKTUYHUX MICIUICHb HACEJCHHS
Cymcbkoi obmacti y 2009-2019 pp.

BukopucTaHo emiieMioNoriyHi Ta CTaTHCTHYHI
METOIH A0ociipkeHHs. CTaTHCTUYHY 00pOOKY Tpo-
BOJWJIN i3 3aCTOCOBYBAHHSM 3arajlbHONPUHHATHX
METOJIB BapiamiiHOi i KOPEJAMiHHOI CTaTHCTHKH.
BuxopucToByBan 3HauUeHHS CepeqHBOI apugpme-
tuaHoi (M), cepemHBOTO TEMIy MPHPOCTY 3aXBO-
proBanocti (T, "), momuiku cepennboi apudpme-
tuHOI (M), kpurepito Crpronenra (t), piBHs 3Ha-
yymocti (p). Pesynbrarn kopensuiiiHOro ananmizy
MIPEACTABICHI Y BUMIAAl NapHUX KOeQillieHTiB KO-
pemstiii  (r). Bukopucrtani mporpamu  Microsoft
Office Excel 2010, STATISTICA 6.0 (Statsoft,
CLIA).

PesyabTaTrn podorm Ta iX 0OroBOpeHHs.
BcTaHoBneHo, 0 iHIKACHTHICTh Ha rpun y Cym-
CBKiff o0macTi KonmBajacs y mexax 5,1-359.8 na
100 tuc. Hac. Ilpu BUpakeHil TEHACHIII IO 3HH-
-6,2 %), emigemi-

xenHs 3axsopropanocTi (T, “P=

YHUU MPOIIEC XapaKTePHU3yBaBCs Pi3KMMHU 3POCTaH-
HsAMU 3axBoproBaHocTi: y 2009 ta 2016 pp. (puc. 1).
opoky Bix 0,005 % mo 0,4 % wnacenenus Oyso

iH]IKOBaHO BipycaMu IpUILy.

Pucynok 1 — 3axsoproBanicts Ha rpun y CyMmchbkiii o0J1acri

Sk cBimyaTh pe3ysbTaTH JAOCIiKEHb, IPOBEE-
HUX IHIIUMHW HAYKOBISIMH, €IiJIEMiYHa CHUTYaIlis i3
3aXBOPIOBAHICTIO HA TPUII, IO CKJIATacs y CBITi Ta B
VYkpaini 3araigom, Oyna npuramaHaoio i CyMchKii
obmacri [12]. [TanaeMiuae mOmMpeHHS Bipycy TPH-
my A/HIN1/09 BinbyBamocs y 2009-2010 pp. ax B
VkpaiHi, Tak i y cBiti. Haituacrime (monan 80 %)

BUNAJKH CMEPTI PEECTPYBaJIHM y TPYIi XBOPUX Bi-
koM Bif 18 1o 50 pokiB. HaykoBiii nmpuiryckam, mo
MoMiOHNH 30yIHHUK BXK€ ITMPKYJIOBAB y JIFOACHKIH
momyisnii y 1940-1971 pp., a Tomy, 3a iX TyMKOIO,
HasBHICTH KJITHH IMYHOJIOTI9HOI TaM'ATi Ta mepex-
pecHuil IMyHITET, CIPHAIM HHU3BKOMY PIBHIO 3a-
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XBOPIOBAHOCTI 0Ci0 TOXHIIOTO BiKy Ha TPHII, CIIPH-
guHeHui Bipycom A/H1IN1/09 [13] .

Junamika 3axBoproBaHocti y 2009-2019 pp. Ha
irmi ['PBI xapakrepu3syBanacs MOHOTOHHHAM TIepe-
0iroM i BHCOKOIO IHTEHCHBHICTIO. B emimeMiuHwmii
nporiec 0yno BTarayTo Bix 13,5 % mo 20,4 % nace-
neHHst obnacti. [loka3HMKK 3aXBOPIOBAHOCTI Bapi-
foBanu Big 13510,2 Ha 100 Trc. Hac. mo 20432,1,
6e3 Tenaentii 1o 1i 3Hmwkenns (T,, “P= 0,2 %).

Sk cBimuaTh maHi JOCITIIKEHB, Y JOCIHIIKyBa-
HOMY Tiepioni eminemiuna cutyarnis 3 [PBI y Cywm-
CBKilf 00JIaCTi CYTTEBO HE Bifpi3HsAIAcs Bill CHTya-
Iii, Mo cKjamacs B IHIIUX perioHax YKpaiHW Ta
cBiTi [14].

3arajJpHOBIZOMO, [0 BaKI[MHALIA
3HIDKCHHIO PIBHS 3aXBOPIOBAHOCTI Ha iH(EKIiiHI
xBopobu. Y Cymcekiit obmacti y 2009-2019 pp.
emifeMivHId cHTyamii OO0 3aXBOPIOBAHOCTI Ha
Kip, KpacHyXy Ta emiJleMiYHHH MapoTuT Oyyo mpu-
TaMaHHE 3POCTaHHS YAaCTOTH PEecTpalii BHUIAJIKIB
kopy (T, "= 23,1%), 3HIKGHHS — KpacHYXW
(T,,P= -22,7%) Ta enigeMi4HOrO NAPOTUTY
(T."P= -2,4 %). Tloka3HUKH 3aXBOPIOBAHOCTI Ha
kip xommBanucs Big 0,6 Ha 100 TuC. HAc. y 2009 p.
1o 23,4y 2019 p., kpacHyxy — Bix 21,4 Ha 100 THC.
Hac. y 2009 p. mo 0,3 y 2019 p., emigemigHmii mapo-
ut Big 2,1 Ha 100 THC. Hac. y 2009 p. mo 1,7 y
2019 p. (puc. 2).
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PucyHnok 2 — 3axBoproBaHicTh Ha Kip, KpacHyXxy, enizemiunuii naporur y CymcobKkiii o0J1acri

3amwranoBaauii BOO3 rmobanpHUM IUiaH il
oo emiminaiii kopy (mo 2015 p. y 4 perionax
cBity Ta g0 2020 p., me y 5 perionax) He OyB gocs-
rHytuil. HaBnaku, emizemiuHa cuTyanis moJo 3a-
xBOproBaHOCTI Ha Kip 3 2011 p. cranma moripiryBa-
THCS. 3a JYMKOK HAayKOBI[B LILOMY CIIPHSJIO SIK
HAKOIWYEHHS KOHTHHTCHTY OCi0, sIKi HE MpoHIum
BaKIMHAIIIO BiJl KOPY, TaK i HOCHJICHHS Y Cy4acHUX
YMOBax IpOIECiB 30BHIIIHBOT 1 BHYTPIIHBOI Mir-
pauii HacenenHst [15].

IligBuiieHHs  IHTEHCHUBHOCTI  €IiJEMIYHOIO
nporiecy kopy y 2018 p. cmocTepiranocs He aumie y
Cymchkiit obmacti Ta Ykpaini 3araiom, ane i B iH-
mmx kpaiHax city [16]. ¥ 2017 p. moka3Huk 3a-
XBOPIOBAHOCTI Ha Kip B YKpaiHi mopiBHsIHO 3 2016
p. 3pic B 46,8 pa3 [17]. 3a maHUMH HAYKOBIIB Yy
perioHax, Jie piBeHb OXOIUICHHS IUIAHOBOIO BaKI[U-
Hamiero OyB HaiimeHmmM  (JIbBiBCchka, IBaHO-
®pankicbka, 3akapnarcbka, TepHominbcbka, Bil-
HUIbKa, YepHiBelbKka), HalyacTilie peecTpyBaiH

BHITA/IKA 3aXBOPIOBAHHS Ha Kip. Y BIKOBIH CTpYK-
Typi JoMiHyBagu Aité BikoM Bix 0 mo 17 pokiB —
82 % [18].

VY pi3HUX YacTHHAX 3€MHOI KyJIi emijieMiuHa CH-
Tyallisi 1100 3aXBOPIOBAHOCTI HAa KPAcHyXy € He-
onno3HauHoto. Excnieptu BOO3 koHCTaTyIOTh, 1110
ympogoexk 2000-2012 pp. gacrora peecrparii BU-
MaJIKiB 3aXBOPIOBAHHS Ha KPacHyXy y CBiTI 3MEH-
mnacst Ha 86 %. Y 2015 p. BOO3 odiuiiino oro-
JIOCHJIa TIPO T€, 110 Ha AMEpPHKaHCHKOMY KOHTHHE-
HTI KpacHyXa eliMiHoBaHa. BogHouac, sk CBiIYaTh
HayKOBIli, Cy4yacHy CHTYyallil0 i3 KpacHYXOI He
MOJKHA BBaXKaTH OJIaroIoJyYHOIO, OCKUIBKH Y THX
YH {HIIUX perioHax CBiTy MEPiOAWYHO BHHHUKAIOTH
cnanaxu 1€l Hexyru [19]. TenaeHIis 10 3HIKEHHS
3aXBOPIOBAHOCTI Ha KpacHyXy Oylla npuTaMaHHa
VYkpaini 3aranom ta CyMmchKill oOsacTi 30Kpema
[17].

PerynspHa BakumHamisi crupusia i 3HWKEHHIO
3aXBOPIOBAHOCTI Ha €MieMiYHUH MapoTHT. BoxHo-

© Sumy State University, 2021

118

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2021



H. I'. Manuw, M. B. Mayiox, A. B. Cenuenxo

EUMJ, 2021;9(1):115-123

yac OKpeMi HAyKOBIl y CBOIX ITyOJKaIisx HaBO-
IITh JaHi IpO aKTUBI3AII0 emiJeMigHOTO TPOIECy
eMiIEMIYHOTO MAPOTHTY. 3a pe3yibTaTaMH IpoBe-
JICHUX HAYKOBHX JOCII/PKCHb BCTAHOBJICHO, IO 3
2007 p. cmocTepiraeTbcs MOMipHA TCHICHINS IO
3pocTaHHs 3axBoproBaHOCTI. Cramaxu emiieMiqHo-
ro mapotuty Oyinu 3adikcoBani y 2004-2010 pp. y
Bemnukiit Bputanii, CIIIA ta Mongosi, y 2015 p. —
y Kopei. UncneHHi crnanaxu emifeMiuHOrO MapoTH-
Ty 3apeectpoBani y 2016 p. y CIIA [20]. 3a gym-
KOIO JTOCTITHUKIB 3pOCTaHHS PiBHS 3aXBOPIOBAHOC-
Ti Ha eMiIeMiYHUH MAapOTHT, BHHUKHEHHS CITIAJIaXiB
Oyino oOyMOBIICHE 3 OTHOTO OOKY Hee(EeKTHBHICTIO
ICHYIOUHX BaKIWH (HE CITBIIAJa i TCHOTHIT BaKIU-
HU 1 IITaMH BIpYCy MapoOTUTY, IO LUPKYJIIOIOTH y

ciyeHb

nuctonag,

TIOMYJIALT), 3 1HIOTO — 3HIKCHHAM IMYHITETY HiJ
BIUIMBOM (haKTOPIB 30BHIMIHBOTO CEPEIOBHUINA, 5K
MIPUPOIHHX, TaK i comiampHuX [21].

3aranbHOBIIOMO, IO PECIiPATOPHUM BipyCHUM
iH]EeKLisAM IpuTaMaHHa Ce30HHICTh. JlocmimKyoun
CE30HHMH pO3IOJIN BHNAJKIB 3aXBOPIOBaHHS Ha
Kip, KpacHyXy, €miJeMiYHuil mapotur, Oyno BcTa-
HOBJICHO, 1[0 HAWYACTIIlIe Kip MiarHOCTyBaiu y Oe-
pe3Hi-uepBHi Ta cepnHi (Bix 9,2 mo 21,7 %), xpac-
HyXy — y ciuHi-TpaBHi Ta mmcromani (Bix 10,3 mo
22,6 %), emigeMigyHUA TAPOTHUT — Y JIOTOMY, KBIiTHI
ta cepoHi (Big 10,1 mo 12,1 %) (puc. 3). Koedimi-
€HT CE30HHOCTI KpacHyXH CTaHOBHB — 64,1 %, xopy
— 53,04 %, emigemigaoTO MapoTHTy — 28,3 %.

bepeseHb Kip

KpacHyxa
KBiTEHb

XOBTEHb

BepeceHb

NNNeHb

EnigemivuHmnin
napoTut
TpaseHb

Pucynok 3 — Iomicssunmii po3nogin BUNAAKIB 3aXBOPIOBAHHSA HA Kip, KpacHyXy, enigeMiunnii maporur (%)

HanpukiHIli MUHYJIOTO CTOPiYYs JFOACTBO CTH-
KHYJIOCS 3 TIOSIBOIO HOBMX, paHillle HEeBiJIOMUX He-
Oe3neyHnX 1HQEKIIIHNX 3aXBOPIOBaHb, SIKi CYIpo-
BOJDKYBAJIMCSl BUCOKOIO cMepTHicTI0. KopoHaBipy-
cHa ingexuis, cipuunaena SARS-CoV-2, mo Bre-
piie Oyna Busiiena y Kurai y 2019 p., crana Hau-
3BUYAHHOIO MOJI€I0 [UISi CHCTEMH OXOPOHH 3/I0pO-
B's y BcboMy CBiTi. Y CyMchbKill 00sacTi nepiii Bu-
NaJKd HOBOI KOpoHaBipycHoOI iH(ekmii Oymu miar-
HocToBaHi y 6epesHi 2020 p. (puc. 4). 3a nepiox 3
6epesns no amcronan 2020 p. 4acToTa BUSBICHHS
BUIIAJIKIB 3aXBOPIOBaHHS Ha iH(EKIiI0, CIpHYHHe-
Hy SARS-CoV-2, 3pocna y 900 pazis. ¥ 3 % Hace-
neHHs ob6acti Oyna JiarHOCTOBaHA HOBAa KOPOHABI-
pycHa iHdexis. [TokazHUK 3aXBOPIOBAHOCTI JOCST
piBas 2773,5 Ha 100 tuc. Hac. Ilpane3maTHi ocobu
y Bimi Big 18 mo 65 pokiB — momiHyBamu ( Manxe

84 % ) y crpykrypi 3axBopinux. Ocobu BikoMm 65
POKiB i crapmre — ckianu 12,6 %. HaiiMeHnmre moct-
paxmamu mita (3,3 %). YacTka KIHOK CTaHOBHIJIA
61,5 %. Y cTpykTypi XBOpHUX MEIAMYHI MPaIliBHUKA
cknaganu — 4,4 %. Iloka3sHMK JEeTalbHOCTI CKIIAB
1,25 %.

Sk cBiguate nani 3BiTiB JIY «Cymchkuii obmac-
HUI J1a0OpaTOpHHA IIEHTP», YacTOTa BHSBJICHHS
SARS-CoV-2 i3 GionoriuHoro marepiany ocio 3
migo3poro Ha COVID-19 y nucromani 2020 p. 3po-
ciia mopiBHSIHO 3 Oepesnem 2020 p. y 7,8 pa3u.

Cunip 3a3HauUTH, IO MPOBEICHHS NpodiNaKkTh-
YHUX 3aXOJiB, IOJO HEJOMYIIECHHS IOUIMPEHHS
BUITAJIKiB 3aXBOPIOBAHHS Ha KOPOHABIpYCHY iH(DEK-
miro, Bukinkany SARS-CoV-2, Ha mignpueMcTBax
Ta B YCTaHOBAaxX, IiJBHIIEHHSA DPIBHA 00i3HAHOCTI
HAaCeJICHHs 00 OCHOBHUX I1HIWBIIYyaJILHUX TPO-
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(himakTHIHUX 3aXOiB (BUKOPUCTAHHS MAaCOK, TiTie-
Ha PYK, TiTi€Ha KalLTIo, YTPUMaHHS BiJ] KOHTaKTiB 3
ocobaMm, SKi MaTh CHMIITOMH PECIHipaTOpHUX
3aXBOPIOBAaHb, BUKOPHCTAHHS AHTHCENTHKIB Ta Je3-
iH}IKyI04nX 3ac00iB), CHPHUSIIN TOMY, IO 3HU3UJIA-
sl 3aXBOPIOBAHICTh 1 Ha 1HIII aHTPOIIOHO3HI iH(EK-

18000

il BipyCHOI eTioNorii 3 aepo30IbHIM [UIIXOM IIe-
penadi. Tak, y 2020 p., nopiBastaO 3 2019 p., BcTa-
HOBJICHO pi3Ke 3HIDKEHHS YacCTOTH PEeCTparlil BU-
MMaJIKiB 3aXBOPIOBaHHSA Ha Kip, KpacHyXy Ta erife-

16000
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12000
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8000
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2000

Mmiunuit mapotut (p < 0,05).
||

0 T T T

Bepezens Ksitens TpaBens

UYepBeHb

JInnens

Cepnenb Bepecenr Kosrenp Jlucroman

Pucynok 4 — Enigemiuna curyanisi 3 COVID-19 y Cymcbkiii o6aacti y 2020 p. (3apeecTpoBaHo BUNa -
KiB 3aXBOPIOBAHHS)

3 MeTOI BH3HAYEHHS YHHHHKIB, SKi MOTJIHN
BIUTMBATH Ha IHTEHCHBHICTH €IiIEMITHOTO TIPOLECY
BipyCHHX 1H(EKIIH 3 aepO30JEHUM IIIIXOM TIepe-
Jladi, HaMH OyJIH JOCIiKeHI 3BiTH MMPO BUKOHAHHS
wiaHy npo(iMaKTHYHKUX IIEIJICHb HACEJEHHS IMpO-
TH KOPY, KPaCHYXH, €MiZIeMi4HOI0 APOTHUTY, IEMO-
rpadiuHi MokazHUKK Ta pupoHi Gakropu Cymchb-
KOi 00JacTi.

%

KIIK-1 mKIIK-2

Sk cBimuate nani oQimiiHOI 3BITHOCTI, TOKa3-
HUKW BUKOHaHHs IuraHy BakumHamii KIIK-1 (mpo-
BOAUTHCH Y 12 MICSIIIB KUTTA TUTHHU) KOJTHBAJIHCS
y niamazoHi 44,5-98 %, sakuuHoro KIIK-2 (mpoBo-
IUTECS Y 6 pokiB) — 25,6 —97,3 %. Ilpu poMy ciix
3a3HAYMUTH, 110 3arajioM 30epiraeThcs TEHICHIS 10
301IBIICHHS TMOKA3HUKIB OXOIUICHHS (BiAMOBIIHO
T, "=1,7%i T, "= 4,3 %) (puc. 5).

Pix

PucyHok 5 — [loka3HHKH BUKOHAHHSA IUIaHy npodinakTnunux mwemieds BakuuHow KITK-1 i KITK-2 (%)
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IToka3sHUKH OXOIUIEHHS LICIUICHHSAMH IO3BOJIS-
IOTh TIOOIYHO OIHWTH CTaH HOMYJAMIHHOTO iMyHi-
TeTry. HopMaTHBHI MOKAa3HWKH I OLIHKHA OXOII-
JICHHS TICTUICHHSAMH MOCTIMHO ITiABHUITYIOTHCS, OJI-
HaK, K MPaBUJIO, OXOIUICHHS IIEIUICHHSIMH HE T10-
BUHHO OyT HIX4YUM HiX 95 %. 3Baxkaroun Ha BH-
I1e3a3HayeHe, MOYKHA OYIKYBaTH y HaHOIMKYI pOKH
3pOCTaHHsI 3aXBOPIOBAHOCTI Ha Kip, KPacHyXy, eIli-
JIEMIYHUI MApOTHUT, OCKUIBKM HU3bKI PiBHI MOKa3-
HHKIB OXOIUICHHS IICIICHHAMH HEMUHYyYe MpH3Be-
IyTh OO0 3HWKEHHS PIiBHA MOIYIIIAHOTO iMyHiTe-
Ty, 38 PaXyHOK 3MEHIIICHHS Y Horo CTpyKTypi 4act-

KM TMCISBaKIIMHAILHOTO IMYHITETY. BomHodac y
JAaHOMY IOCINi[UKeHHI HaM HE BIAJIOCS BCTAHOBUTH
3BOPOTHY KOPEIMIINHHY 3alIeXHICTh MK IOKa3HU-
KaMH BUKOHAHHS IUIaHY OXOIUICHHS LICTUICHHSAMHU
Ta piBHSIMHU 3aXBOPIOBAHOCTI Ha Kip, KpacHyXY, eIli-
nemiuHuii mapotur. OcoOnuBO MOTpedye mepe-
OCMHCJIEHHS Ta OUIBII JETaTBHOTO HAYKOBOTO BH-
BYCHHS BIUIMB y CYYaCHHX YMOBaX BaKLHWHAIl Ha
IHTEHCHBHICTh €MiJIeMiYHOro Iporecy Kopy. Mix
PIBHSAMH 3aXBOPIOBAHOCTI Ha Kip Ta INEIUICHHAMH
MPOTH W€l HEAYTW BCTAHOBICHO CEPENHBOI CHITH
MIPAMUH KOpesmiiamiA 38's130K (I = 0,643) (Tabdmn. 1).

Tab6auus 1 — MapHi koedinieHTH Kopeasauii Mizk piBHIMHI 3aXBOPIOBAHOCTI Ha Kip, KpacHyXy, emixemi-
YHUH MAPOTUT Ta MOKA3ZHUKAMH OXOIUIEHHS NPOQiIAKTHYHMMH I eNJIeHHIMHU

Ho3zonoriuna gpopma

BaknuHariis

KIIK-2

r=0,643;, m=+0,23;t=3.2

r=0,601;m=+0,24;t=25

Kip p=0,04 p=0,05

r=0,112: m==0,30; t= 0,4 r=0,007; m==0,30; t= 0,4
Kpaciyxa p=0,74 p=0,98

r=0,280: m==0,28; t=1,0 r=0,468: m==027;t=17

Eninemivnuii mapoTut

p=041 p=0,15

OTxe, BpaXOBYIOYH BUIIECBUKIAICHE, MH il
JM BHCHOBKY, IO KOPETIOE 3 BUCHOBKAMH iHIINX
HayKOBLIB IIPO T€, 0 Y CyYaCHUX YMOBaX Ha iHTe-
HCHBHICTb €MiJIEMIYHOT0 MpPOILECy KOpPY, KPacHYXH
Ta eMiJIeMiYHOr0 MapoTUTy, BIUIUBAE JyXke Oarato
YMHHUKIB. BakmuHaIls € BaXJIUBUM (hakTopom y
cucteMi MPOMUIAKTHYHUX 3aXOJiB, CIPIMOBAHUX
Ha 3HW)KEHHsI 3aXBOPIOBAHOCTI, OJIHAK HE €JMHUM
[16].

Cymcbka 00acTh po3TamioBaHa HA MiBHIYHOMY
cxomi YKpalHW i 3HAaXOAWTHCS Y JICOCTEMOBIH Ta
MOJICHKiM TpUpOAHUX 30HAX. SK 1 Maibke Ha BCii
Teputopii YkpaiHu, KimimMar oONacTi MOMIpHO —
KOHTHHEHTaNbHUHA. [Ipu JOCHiIKEeHHI OCHOBHHX
KJIIMaTHYHUX TOKa3HUKIB, a came, TeMIeparypu
nmoBiTpsi, onazis, Bojorocti y 2009-2019 pp., Oyimo
BCTaHOBJICHO, 10 CEPEIHbOMICSUYHUN TTOKa3HUK
TEeMIIepaTypHy IMOBITPSA y CiUHI Ta JIOTOMY CKJaB —
(-5,3 °C), 6epesni — 0,4 °C, kpitHi — 8,8 °C, TpaBHi
— 15,8 °C, gepsHi — 18,5 °C, nmumHi — 21,2 °C, cep-
mHi — 20,0 °C, Bepecni — 13,8 °C, xostHi — 7,3 °C,
mucronani — 2,1 °C, rpyasi — (-3,2 °C); Bosorocrti —
y ciuHi Ta motomy — 85,3 %, Gepesni — 77,9 %,
kBiTHI — 67,1 %, TpaBHi — 64,7 %, gepsHi — 68,2 %,
murHi — 70,4 %, cepnui — 67,4 %, BepecHi —
74,7 %, xostHi — 81,3 %, mucromami — 87,1 %,
rpynsi — 87,2 %; omaniB — y ciuni — 42,2 mm, J1t0-
tomy — 36,1 MM, Oepe3ni — 39,4 MM, KBiTHI —

31,5 mm, TpaBHi — 56,9 MM, "epBHi — 57,5 MM, mHTI-
Hi — 76,2 MM, ceprHi — 43,2 MM, BepecHi — 53,4 MM,
KOBTHI — 46,2 MM, mucromani — 36,1 MM, rpyaHi —
37,6 mMm.

3arajabpbHOBIIOMO, 110 PIBEHb 3aXBOPIOBAHOCTI
Ha pecnipaTopHi BipycHi iH(eKLii y X0loIHy nopy
POKY 3pOCTa€, 1110 IOB'SI3aHO 3 aKTHBI3AI[E€I0 MeXa-
Hi3My nepenaui. Hamu Oyno gocimimkeHo xopens-
LiifHI 3B’S3KH MiXK CE30HHUM PO3IOJILIOM BUIIAIKIB
3aXBOPIOBAHHS Ha BipyCHIi iH(EKIIT 3 aepo30I-HIM
IUIIXOM TIepefadi, IIoJ0 SKUX po3polieHa Ta
BIIPOBa/DKEHA IUIAHOBA CIeU(pidHa IMYyHOTPOdi-
JaKTHKa Ta CEPEAHBOMICSYHHMHU ITOKa3HUKAMH
TeMIlepaTypH HOBITpsi, BosiorocTi i onanis. I1pose-
JICHUI aHaji3 IMOKa3aB BIACYTHICTh KOpPEJSLiHHOT
3aJISKHOCTI MK TIOMICSIYHUM PO3IIOIJIOM BUITAJIKiB
3aXBOPIOBAHOCTI Ha Kip, KPacHyXy, emiJeMidHUH
MapoTUT Ta CEPEIHbOMICSYHUMHU ITOKa3HUKAMH
TeMIlepaTypy noBitps Ta onaniB. Hamu Oyia Bcra-
HOBJIEHa KOpeJsliliHa 3aJIS)KHICTh MIX CE30HHUM
PO3IMOJIIOM BHMAJAKIB 3aXBOPIOBaHHA Ha Kip Ta
piBHsME BojorocTi (I = -0,599; m =+ 0,25; t = 2,4,
p = 0,042), mo onocepenKkoBaHO CBIIYHUTH PO TE,
10 aKTHBHICTH BIpyCy KOPY 3MEHIIYETHCS B YMO-
Bax OinmbII BHCOKOI BiIHOCHOI BoJIoTOCTi. Bipycm
KpacHyXHY Ta €MiAeMIYHOTO MapoTHTy 3aIHIIATIHC
OJTHAKOBO aKTHUBHHMH TIPH Pi3HIH BOJIOTOCTI, OCKi-
JIBKA MIX 3aXBOPIOBAHICTIO Ha KPAaCHYXY Ta eIijie-
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MIYHUM TIAPOTUTOM 1 JTAHUM TIPHPOIHUM (HaKTOPOM
CTaTUCTHYHOI 3aJIEKHOCTI BHABICHO HE Oymo (p >
0,05).

Hemorpadiunuii ctan HacenenHs CyMcpKoi 00-
JacTl XapaKTepu3yBaBCsl IETOMYIISIIHUMHU MTpolie-
camu. 3a(ikcOBaHO 3MEHILEHHS YHCEIBLHOCTI Hace-
nenns 3 1184,0 tuc. y 2009 p. no 1081,4 tuc. y
2019 p. (va 9,5 %). KoeoirieHT nmpupoHOTO pyXy
HaceJIeHHsI 3HaXOIMBCsl y Mexax Big (-6,9 na 1000
Hac.) mo (-10,1 ma 1000 mac.), xoedimieHT Mirpa-
miitHoro pyxy — kommBascs Bixm (10,5 ma 10000
Hac.) 1o (-20,5 ma 10000 Hac.).

3arajapHOBIZOMO, 1[0 TOJIOBHUM 3aBIaHHSM KO-
pernsmiiiHoTo aHami3y € omiHKa KoedimieHTiB Kope-
sl [IpsiMi cepeiHbOT CHITH KOPETISIiiHI 3B’ A3KH
OyJiM BCTaHOBJICHI M PIBHSIMH 3aXBOPIOBAHOCTI
Ha KpacHyXy Ta YHCENIBHICTIO HaceleHHs (I =

BucHoBkH

1. Emizemiunuii mporec BipycHHX iH(EKIid 3
aepo30JIbHUM LITIXOM Iepenadi y CyMmcbkiit obnacti
XapaKTePU3yEThCS 3HWKEHHSIM 3aXBOPIOBAHOCTI Ha
rpun (T, “P= -6,2 %), kpacHyxy (T, "= -22,7 %),
emigemiuanit mapotur (T, “P= -2,4 %), BUCOKOIO
IHTCHCUBHICTIO Ta MOHOTOHHICTIO — Ha ['PBI
(Ty""= 0,2 %), spocranmsm — Ha kip (T, “F=
23,1 %). IuHamika 3aXBOPIOBAHOCTI Ha KOPOHaBi-
pycHy iadeknis COVID+19 Bim3nawamacs ctpim-
KUM 3POCTAaHHSIM YaCcTOTH PEECTpallii BUMAIKIB., Y
BIKOBIH CTPYKTYpi NpeBalOBald 0COOU BIKOM Bif
18 mo 65 poki — 84,1 %. Iloka3HUK JI€TaNIBHOCTI

cknaB 1,25 %.
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