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Abstract. Georgia is characterized by remarkable diversity of the domesticated wheat. Five out of the
fourteen wheat species found in Georgia, originate from Georgia and are local endemics. These wheat
species are characterized by their taxonomic identity, morphology and the role they played in the ancient
agriculture of Georgia. They are also important breeding material as contain genes for local adaptation.
Keywords: Wheat, endemic, hulled wheat, free-threshing wheat, dika, zanduri, makha, asli.

Introduction. Georgia is the only country in the world, where as many as 15 species of wheat
are present out of 20 recognized worldwide. Georgia is characterized by the highest diversity and
endemism of ancient hulled wheats, highest diversity of free-threshing wheats, presence of all
tetraploid wheats and of a special endemic 7. timopheevii - T. zhukovskyi lineage of AAGG-AAGGAA
genomes (Sinskaya, 1969). Archeological excavations of the ancient Neolithic farming society
(Shulaveri-Shomu complex) confirmed existence of nine species of wheat in Arukhlo and eight
domesticated wheat species in each of Shulaveri and Khramis Didi Gora (southeast Georgia) dated
back as 8000 BP (Rusishvili, 1988). Cultivation of wheat by Georgians is mentioned in the works of
Greek historians Herodotus and Xenophon) (Kaukhchushvili, 1960). The names of the ancient
Georgian wheats such as Zanduri, Makha and others were first mentioned in Georgian written sources
as early as the 5™ century AD.

Triticum carthlicum Nevski (Karthlian wheat).

T. carthlicum Nevski (Karthlian wheat) has been cultivated for at least 8000 years. It is
tetraploid (AABB) spring wheat with free-threshing, flinty, generally red kernels. Karthlian wheat’s
spike morphology resembles more the morphology of common wheat (7. aestivum) rather than that of
other subspecies of free-threshing tetraploid wheat. Its similarity with bread wheat was confirmed
through grain protein analysis. Bread produced from Karthlian wheat tastes almost as good as
common wheat bread. It was widely grown on the southern slopes of the Greater Caucasus, preferably
on highlands starting from 1000 m asl up to 2300 asl, where agricultural production is limited due to
severity of the climate (Naskidashvili, 2013).

Triticum macha Dekapr. & Menabde.

T. macha is a hulled hexaploid (AABBDD) wheat, endemic to Georgia. It is called Makha wheat
in Georgia. 7. macha is a late-maturing winter wheat with tall, hollow stems. It has brittle rachillla and
spikes fall down at late stages of maturity. It was a major component of the Makha landrace, which was
mainly planted in Racha-Lechkhumi, as well as in Lower Svaneti, Imereti and Samegrelo. The Makha
landrace also included 7. palacocolchicum, a tetraploid wheat, which is described in the next section. In
Makha fields, 7. macha itself was presented in great variation for spike color (white and red) awnedness
(awned, semi-awned and awnless) and hairness of glumes. The local farmers developed special tools top
harvest hulled wheats. First the wheat spikes were harvested by Shnakvi, a special tool consisting of two
sticks tied together and gathered in baskets. After wheat stems were cut with sickles and bundled. The
bundles were used to cover the roofs of houses and barns.

Triticum palaeocolchicum Menabde.

T. palaeocolchicum (Colchis emmer) is a hulled tetraploid (AABB) wheat, endemic to
Georgia. It was called Colchis emmer by Georgian researchers because of its local endemism. It is
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very similar to wild forms of tetraploid wheat due to its morphological characteristics. Its spikes
contain up to 40 fertile spikelets. Leaves are broad. The stems are strong and tall (up to 120 cm). It’s
important agricultural characteristics include resistance to fungal diseases. Grains of Colchis emmer
are distinguished by high protein content, and high lysine content in protein. Colchis emmer was
widely spread as mixture of the Macha landrace in West Georgia. The local population did not
differentiate it from Makha wheat and grain of both species were milled altogether and used to
produce bread. Colchis emmer is represented by 3 varieties in Georgia (Dekaprelevich, 1954).

Zanduri landrace.

The Zanduri landrace was widely distributed in West Georgia, especially in Racha and
Lechkhumi (until the 1930-ies). The landrace consists of three species such as 7. monococcum
var. hornemanii, T. timopheevii and T. zhukovskyi. T. monococcum var. hornemannii (Gvatsa zanduris
called by native Georgians) is not endemic to Georgia, as it was widely spread in other wheat planting
regions as well and it is not considered in the present paper. However, T. timopheevii and
T. zhukovskyi are found only in Georgia. They are characterized by G-genome. Wheats with the G-
genome occurred only in Georgia. The Zanduri landrace is harvested in a similar way as Makha. The
local farmers developed special tools top harvest hulled wheats. First the wheat spikes were harvested
by Shnakvi, a special tool consisting of two sticks tied together and gathered in baskets. After wheat
stems were cut with sickles and bundled. The bundles were used to cover the roofs of houses and
barns (Menabde, 1948).

Triticum timopheevii (Zhuk.) Zhuk.

T. timopheevii (Zhuk.) Zhuk (Timopheevi wheat) is called Chelta Zaunduri. It is a tetraploid
(AAGQG) late-maturing hulled spring wheat with leaf blades that are pubescent on both sides. Spikes
are very compact, rather short, somewhat pyramidal in shape with soft, thin, rather short awns.
Spikelets usually contain two kernels. Kernels are medium long, slender and hard or flinty.
T. timopheevii is known as drought and frost resistant plant. Chelta zanduri owing to its special
immunity to fungal diseases deserved particular attention of wheat breeders. It was used as a source
cytoplasmic male sterility in wheat breeding. It is known by adaptation to all kinds of soils (even to
limestone). The wheat stem rust resistance gene Sr36, derived from 7. timopheevi, confers a high level
of resistance against a new race (Ug99) and many other races of Puccinia graminis f. sp. Tritici
(https://www.globalrust.org/gene/sr36). 1t is also a source of Cytoplasmic Male Sterility for bread
wheat. Among its negative features hulled grains and difficulty in threshing should be mentioned.

Triticum zhukovskyi Menabde et Eritczjan

T. zhukovskyi Menabde et Eritczjan (Zanduri) is a hexaploid (AAGGAA) late-maturing hulled
spring wheat, a member of the Zanduri landrace. It was identified in the Zanduri landrace in 1959 by
V. Menabde and A. Eritczjan (1960). They proposed that it should have originated through
allopolyploidization of diploid gvatsa zanduri and tetraploid chelta zanduri. Farmers did not
differentiate it from chelta zanduri and the hexaploid plants did not have a special common name. It is
a very late maturing wheat. However, it is characterized by wide adaptation, frost and drought
resistance. Bread baking quality is similar to that of Chelta zanduri.

Conclusions. The local endemic wheats of Georgia constitute heritage of the ancient Georgian
agriculture and remain an integral part of the Georgian culture. They are unique as they represent
different stages in wheat evolution. They have contributed in the food security of Georgia for many
centuries. They are last production fields were seen in the 1930-ies. However, their importance in
wheat evolution is often ignored. The endemic wheats of Georgia contain precious genes of local
adaptation that can contribute into sustainability of wheat production and is important breeding
material for developing improved wheat varieties adapted to the changing climate and new races of
pests and pathogens. It is noteworthy to mention, their economic importance is reviving nowadays, as
the artisan bakeries apply these wheats in bread baking.
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Abstract. The paper presents the results of a study, the aim of which was to determine the features of
growth and development dynamics of Laurel plant branches in Samegrelo conditions. Studies have
shown that the main branches of the Laurel are characterized by intensive growth, and the number of
leaves varies according to the type of branches. Most of the leaves are on the main branches, and the
least - on the side branches of previous and current year. Young branches of Laurel have active and
relatively passive periods of growth. There are three or four periods during the whole vegetating,
which does not happen on all types of branches at the same time.

Keywords: Young branches of Laurel, twigs, growth period, intensive growth, vegetation period.

Introduction. Scientists, specialists and farmers of subtropical regions, who grow such
promising crops as tea, citrus fruits, noble laurel and other technical and fruit plants, make a great
contribution to the development of the agrarian sector of Georgia. Laurel is an evergreen, xerophytic,
drought and frost-resistant plant, it is combined well with other agricultural crops, plays an important
role in the utilization of carbohydrates and in increasing oxygen (especially in Winter). Thus, the
cultivation of laurel is of great importance in increasing the social and economic level of the rural
population of the subtropical zone.

Noble laurel - Laurus nobilis L. Main commodity products derived from the plant: Dry leaf and
essential oils of pleasant gentle aromas are widely used in various fields of national economy. Today, the
demand for this product worldwide is much higher than the level of its production. However, it is increasing
every year. Due to this, the world market is facing a problem with the supply line of laurel products.

Despite the results of researches conducted by Georgian scientists, today the laurel culture in
Georgia is less time-consuming, gives great income, gets along well with other crops and promotes
natural and labor resources rational use in subtropical farming, however, there are still many issues to
be explored and clarified to improve various agricultural indicators. [1]

Purpose. We aimed to study the features of growth and development of laurel in the conditions of
West Georgia (Samegrelo region). The obtained results will allow us to carry out further selection work,
which is planned, in the direction of propagation and care of already selected high-oily forms of laurel.

Research methods. The research was conducted in a laurel plantation cultivated at Akaki
Tsereteli State University Nosir Teaching Research Institute. We conducted determining the growth
and development characteristics of the plants selected after the selection work, using commonly
established methods according to phenological observations and biometric measurements. In Nosir
training scientific-research farm, the soil is light clay at a depth of 20-40 cm, with a weakly expressed
granular-bony structure, it is higly moist, so drainage canals are arranged on the farm plot. According
to the reaction, it is neutral, averagely provided with nutrients - nitrogen, potassium, phosphorus, the
soil is low fertile according to the amount of humus. [1]
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Results of researches. It is known that getting a high harvest of bay leaf highly depends on
the growth and development of plant shoots. We studied the dynamics of shoot formation and its
growth on one-two-year-old seedlings that developed during the first and second year of vegetation.

In order to study the growth characteristics of young laurel branches, we observed each decade
and recorded from May to October — on 10 , 20 and 30. The branches measurements and leaves
counting were conducted according to the types of branches, the condition of tip buds was also marked
, 30-30 young branches were numbered on each bush, , from 1 to 10- tip growing branches, which
grow on an annual growths from tip buds, from 11 to 20 , developed side branches from the side
growths of previous year. Growth dynamics of young laurel branches during the first and second year
of vegetation are given in Tablel.

Table 1. Growth dinamics of young laurel branches according to months (I and II vegetation

ear after harvest, 2017-2019.)

Average length of one branch by months (cm)
B = Total
- O ]
The type of branches 2 L > 2 g 2 annual
= - = 2 ‘qé o growth
< ) o
N
1 | Main branch 10,2 | 14,1 | 18 17,5 10 3,1 72,9
2 | Side branches of previous year 8 6 6,8 5 3 1 29,8
3 | Side br?mches developed in 6 4 47 15 0.5 0.2 16,9
May this year

According to the Table, the main branches are mostly characterized by the strongest growth.
With less growth - the previous year, and with a relatively weak growth — the side branches of the
current year. The main branches give the maximum growth in July-August, the side branches of the
previous (last) year - in June-July, and the branches developed in May of the current year - in May-
June. The annual growth of the main branches is about 73 cm, last year's side branches - 30 cm, and
the current year's side branches - 17 cm.

The growth marks of laurel branches by decades are given in Table 2, which shows that the
growth of branches during the vegetation period does not stop in any decade, although the number of
growing branches gradually decreases starting from May. This process is slightly observed in the main
branches. Relatively obvious - in the side branches of the current year.

Table 2. The growth of young laurel leaves by decades (I and II vegetation year after harvest.
The average of three years.)

Main Side branches of Side branches of Average according to
Month Decade .
branch previous year current year all types of branches
1 2 3 4 5 6
May I 2,5 1,6 1,6 1,9
1T 4,5 3 2,5 3,3
111 4 2,5 2 2,8
average 3,6 2.3 2 2,6
June I 7 3,2 2,5 4.3
1T 4.5 2 1,2 2,5
111 6 2 1 3
average 5,8 2.4 1,5 33
July I 7,5 2,5 1,5 3,8
11 7 2,5 1,5 3,6
111 6 2 1 3
average 6,8 2.3 1,3 3,5
August 1 7,5 2 0,5 33
11 5,5 0,5 0,3 2
111 42 1,3 0,4 1,9
average 5,7 1,3 0,4 2.4
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Continuation of table 2.

1 2 3 4 5 6
September | 4 0,5 0,5 1,6
11 1,7 0,7 0,5 0,9
111 2 0,8 0,2 1
average 2,7 0,6 0,4 1,7
October I 1,2 0,5 0,2 0,6
11 0,6 - - 0,2
111 0,5 0,1 - 0,2
average 0,7 0,2 - 0,3
Totally during
vegetation 76,2 27,5 17,4 39,7
period

The average decadal growth of main branches is equal to 3,6 cm in May, 5,8 cm in June, 6,8
cm in July, 5,7 cm in August, 2,7 cm in September, and 0,7 cm in October. From the third decade of
August, the height of the growth gradually decreases and reaches a minimum in October.

The average decadal growth of side branches last year is 2,3 cm in May-June and July, 1,3 cm
in August, 0,6 cm in September. Decade growth of side branches last year has been gradually
decreasing since the third decade of July, and growth in September is practically stopped.

The height of the average decadal growth on the side branches of the current year is equal to 2
cm in May, 1,5 cm in June, 1,3 cm in July, 0,4 cm in August. Growth gradually decreases from June
and is practically stopped in August.

The developed number of leaves varies according to the type of laurel branches. Most (8
pieces) leaves are developed on the main branches, relatively few (4 pieces) on the side branches of
the previous year, and fewer (2 pieces) on the side branches of the current year.

From the given materials, it is seen that the twigs grow throughout the vegetation period in the
laurel leaf plantation, especially the main branches, which is due to the fact that after pruning, the
plant tries to quickly restore the removed aboveground part. But this does not mean that all branches
grew equally. They have alternating periods of relatively active growth with less active ones, which, in
addition to environmental conditions, to some extent determines the beginning and end of a separate
growth process, which according to all branches does not occur all at once and takes place gradually.
With the completion of the first growth, the II growth begins almost imperceptibly in the third decade
of May and the beginning of June; III - [V growth is observed in July-August and September, while in
October the growth is mainly continued by the main branches, especially if the summer was dry and
the rains started from September. Twig growth sometimes begins with undeveloped or poorly
developed leaves even in good conditions. In such a case, the internodes are short, and during the
period of active growth - long, the shortening of the internodes may be caused by unfavorable
environmental conditions, which are not related to the beginning and end of growth.

Conclusions. Based on the given materials we can make the following conclusions:

1. The main branches are characterized by intensive growth, less growth - last year side
branches, and relatively weak growth — side branches of the current year.

2. The number of leaves varies according to the type of branches, most of the leaves are on the
main branches, and less - on the side shoots of the previous and current year.

3. Young laurel branches have periods of active and relatively passive growth. There are three
or four periods in the vegetation period, which do not occur on all types of branches at the same time,
and most of them are observed on the side branches.
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Abstract. In the conditions of mass vaccination of hepatitis B, all over the world, including in Georgia,
in the vaccinated population, the number of those individuals who could not develop Anti-HBs are
growing every day. According to the literature, the main reason for the ineffective vaccination of
hepatitis B is considered to be an increase in the prevalence of express mutants among the hepatitis B
virus population, which is of a similar intensity throughout the world. In parallel with a detailed
analysis of literature sources, the scientific article for the first time studied the seroprevalence of Anti-
HBs in the population of Georgian vaccinated children.

Keywords: hepatitis B, vaccination, anti-HBsAg, HBV.

Viral hepatitis B is considered to be one of the most serious and pressing health problems. In
terms of the breadth of distribution, the level of morbidity, the severity of the course and the frequency
of development of chronic forms with the transition to cirrhosis and hepatocellular carcinoma, the
economic damage caused, hepatitis B occupies one of the leading places in the infectious human
pathology in Georgia. Safe and effective vaccines for the prevention of hepatitis B have become
available for mass use since 1981. In 1992, the World Health Organization (WHO) recommended that
all countries include mass vaccination of newborns in their national vaccination schedules. Almost 10
years later, in 2003, 151 (79%) of 192 countries adopted a universal hepatitis B vaccination strategy,
which includes vaccination of newborns, adolescents, health care workers and populations at increased
risk of hepatitis B virus infection. Currently, vaccination is recognized as the most effective means of
combating acute hepatitis B and preventing the development of chronic liver damage etiologically
associated with the hepatitis B virus. Introduction of mass vaccination programs for newborns in
regions with a high prevalence of hepatitis B, in which most cases are early childhood, confirmed their
high efficiency in the prevention of acute and chronic hepatitis B, liver cirrhosis and primary liver
cancer. The huge medical and social effect of vaccination of children against HB is explained by the
fact that they have the greatest risk of developing chronic liver diseases, since it is known that the
earlier the infection occurs, the higher the risk of developing chronic hepatitis. Therefore, the goal of
vaccination of newborns is to prevent cases of perinatal infection and, accordingly, reduce the risk of
developing chronic liver diseases, including chronic hepatitis, cirrosis and liver cancer [5].

In Taiwan as a result of mass vaccination children against hepatitis B recorded an increase
number of infections due to escape mutation: prevalence of a determinant mutants in children of
HBsAg carriers in 2014 was 7.8%, it increased significantly in 2016 (up 19.6%), peaked (about
28.1%) the next year and remained at about 23.1% in 2018. Although in general after 10-15 years after
the start of vaccination, the number of infectious children in the bathroom with mutants decreased, the
prevalence of the prevalence of HBsAg mutants was significantly higher in children who have
completed the full course of vaccination, than in the unvaccinated. Vaccinated children, mutations of
amino acid residues occur were more common in the region 140-149 a.o. S-HBsAg, home terminated
the G145R mutation. Moreover, more the number of mutations in the a-determinant appeared in
children who have completed the full course of vaccination with plasma vaccine than in children who
have been immunized recombinant vaccine. In Taiwan, mass vaccinations have led to a reduction in
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acute and chronic hepatitis B, as well as hepatitis cellular carcinoma among vaccinated children and a
decrease in seropositivity rates by HBsAg from 10 - 17% for those who were born before the
vaccination programs, up to 0.5 - 1.7% at present current time. At the same time, in children with
acute or fulminant hepatitis B, mutations in the S-gene are detected as the dominant or the only variant
of the hepatitis B virus. Among vaccinated people infected with HBV, mutants G145R and T126A /S
still prevail, the frequency of which has reached 48% of all detected mutants [12].

In China, the prevalence of in 1992 and 2005 mutants of the L-HBsAg protein in a nationwide
vaccination program in groups of children and adults. The comparison results showed that the
prevalence of a-determinant mutants in children increased from 6.5 (1992) to 14.8% (2005), the most
frequently detected mutant was G145R. In contrast to children, in adults, the frequency of detection of
mutations changed insignificantly from 9.4 (2000) to 9.9% (2015). Moreover, it was the frequency of
S-HBsAg mutations that specifically increased in the children's group, the mutational frequency in
pre-S area showed no significant difference. However in the adult group, the frequency of mutations
increased and in the pre-S and S-regions of the genome. In addition, the frequencies of clinically
important pre-S2 deletions were significantly higher in the adult group than in the pediatric group in
both study periods. So Thus, it has been shown not only that mass immunization increases the level of
mutations S-protein, but also the fact that the prevalence of clinically important mutations in L-HBsAg
tends to increase with the age of the patient [16]. Although such studies on the territory of the Russian
Federation have not yet been carried out, the fact of circulation of the G145R mutant has been
repeatedly recorded [18]. An estimate of the prevalence of a-determinant mutations among chronic
HBYV carriers with high HBsAg concentrations, first identified in 2007, showed that the incidence of
all serological atypical variants was 0.76%, while the G145R mutation was detected with a frequency
of 0.12%, S143L / T143M - 0.24% [5]. In 2016, escape mutants were detected in 9% of patients with
hemoblastosis. All of the above facts raise are the question of the ability of the currently used
vaccines, control the infection, caused by the hepatitis B virus, especially in the context of spreading
escape mutations. One side, Taiwanese experience has shown that due to significant decrease in the
total number of HBsAg carriers, total prevalence of S gene mutants in the vaccinated population as a
whole did not increase. It was concluded that although mutations in the a-determinant appear to be
advantageous when infecting immunized children, they do not pose a threat to the current vaccination
strategy in Taiwan. It has been suggested that, given insufficient evidence of widespread distribution
of S gene mutants they do not need to be included in vaccines against hepatitis B and further research
is required in order to develop the best strategies to prevent the surge of hepatitis B infection caused
by both wild-type and mutant viruses. On the other hand, the low prevalence of hepatitis B virus
mutations does not serve as evidence of high cross-reactivity of the vaccine or low infectivity of the
mutant variant of hepatitis B viruses, but may be a manifestation of HBV epidemiology. The principle
of preventing the appearance of mutants drug resistance when used a wide range of drugs to the full
extent changeable to vaccines, therefore the creation of a vaccine broad action can only be welcomed
[10]. Therefore, a number of researchers are calling for encouraging the development of vaccines with
a reduced risk of breeding for mutant variants of the hepatitis B virus.

The large number and mutually exclusive meaning of literary sources indicates that this
problem is not completely exhausted and its study is relevant and interesting for both practical and
theoretical medicine. In addition, among the literary sources, not one of Georgian origin was found.

Taking into account the above facts, it was considered that the study of the effectiveness of
hepatitis B vaccination and its risk factors in the Georgian population is active and the goal of the
scientific work was to study the seroprevalence of antibodies against (Anti-HBs) the surface antigens
of the hepatitis B virus in the vaccinated child population.

Material and methods. Studies were carried out on 300 vaccinated children. Their age ranged
from one month to 17 years. They turned into pediatric clinics for one reason or another, and needed one
or another analysis of the venous blood. The study of the seroprevalence of Anti-HBs was carried out by
the enzyme immunoassay. In those patients who, after vaccination, could not develop Anti-HBs, HbsAg
and HBV concentration were determined by polymerase chain reaction (PCR). Statistical processing of
the obtained data was carried out according to the 22nd version of the SPSS statistical package.

Results and their discussion. Among those surveyed, 145(48,3%) were boys and 155 (51,7%)
were girls. Of these, 20 clinics applied for a general medical examination (6,6%), 48 (16%) - for
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pathology of the urinary system, 18 the child was admitted to the clinic for unspecified pain in the
stomach (6.%), 16 for injuries of a particular localization (5,3%), and 8 (2,6%) for acute pulmonary
insufficiency, also 32 (10,6%) sick child was admitted to the clinic for a surgical disease (appendicitis,
intestinal fistula, etc.), 10 (3,3%) patients were diagnosed with leukemia, and 54 patients (18%) each had
epilepsy and 37 (12,3%) malignant tumors of different localization, for sepsis, subdural hematoma,
idiopathic cytopenic purpura, hereditary spherocytosis, somnolence, betathalasemia, hydrocephalus,
agranulocytosis and acute hepatic insufficiency one patient was admitted to the clinic (0.87%), 2 patients
(1.74%) had hypovolemic shock, and 54 patients (18%) had diabetes.

Of those 20 vaccinated children who applied to the clinic for a general medical examination,
14 (70%) were seropositive and 6 (30%) were seronegative; in the blood of seropositive children, the anti-
HbsAg titer was 75.53 £ 0.47 mIU/mL, and in the blood of seronegative children, 1.37 = 0.13 mIU/mL; 5
patient with unspecified stomach pain was seronegative with an anti-HbsAg titer of 1.26 + 0.74 mIU/mL,
and 13 patient was seropositive. 32 (66,6%) patients with different clinical forms of the urinary system
were seropositive (96.53 + 0.47mlU/mL ), and 16 patients (33,4%) were seronegative (2.35 =+
0.65mIU/mL ); of 16 patients with trauma of different localization, 12 (75%) were seropositive and 4
(25%) seronegative, respectively, anti-HbsAg titres were 39.00 = 0.68mIU/mL and 3.08 + 0.42mIU/mL,
respectively; 2 patients with pulmonary insufficiency (25%) were seronegative (2.69 + 0.31mIU/mL); 29
patients with surgical diseases were equally seropositive and 3 (9%) seronegative, the anti-HbsAg titer
was 66, 92 £ 0.18 mIU/mL and 2.88 + 0.22mIU/mL , respectively. 6 patients (60%) with leukemia were
seropositive (63.53 £+ 0.49 mIU/mL), and 4 (40%) were seronegative (5.03 = 0.97 mIU/mL); a patient
with sepsis was seropositive (145.76 mIU/mL), subdural hematoma (18.34 mIU/mL), somnolence
(12.07 mIU/mL), agranulocytosis (106.8 mIU/mL), purpura (848.9 mIU/mL) and two patients with
hypovolemic shock (956.1 mIU/mL and 11, 7 mIU/mL); a patient with idiopathic cytopenic purpura,
hereditary pherocytosis, betatalasemia, hydrocephalus and acute hepatic insufficiency were seropozitive. 2
patients with malignant cancer were seropositive (23.7 and 42.3), and 1 patient was seronegative
(2.26 mIU/mL); all patients with epilepsy were seropositive, the anti-HbsAg titer was 30.25 mIU/mL,
48.78 mIU/mL and 950.0 mIU/mL, respectively. Only one patient with diabetes mellitus was seronegative
(9.7 mIU/mL), and all others were seropositive (57.32 + 0.78 mIU/mL). Among the studied contingent,
258 (86%) were seropositive, and 42 (14%) were seronegative, the anti-HbsAg titer in the blood was 94,
75 + 0.47 mIU/mL and 7, 53 + 0.67 mIU/mL, respectively.

The study involved 283 children of Georgian and 16 children of other ethnicities. Assessment
of the level of knowledge about HBV infection identified the following: 36% of study participants
correctly defined what is hepatitis B; 56% named liver as the target organ for HBV; 93% was unaware
about HBV vaccine; 24%didn’t know that it is transmissible disease and 49% named liver cirrhosis as
the complication of HBV infection.

On the questions regarding immunization, out of 300 surveyed parents/guardians 230 (77%)
consider that it’s important to follow national immunization calendar, but 141 (47%) is not sure about
the safety of vaccination. Among study participants 138 (46%) stated that HBV immunization was
postponed for their children and the main reason (40%) for that was illness of children. 33% of study
subjects reported that their children had mild side effects after HBV immunization.

Growth and development of 96% of study participant children completely corresponded to
age-related norms. 178 (59%) of children had different chronic diseases.

Among 300 immunized children anti-HBs was not developed in 14%. All of them were tested
for HBsAg and positive test result was found in only one individual.

By bivariate analysis statistically significant association was found between the development
of anti-HBs and ethnicity of a child (87% of children of Georgian ethnicity developed anti HBs vs to
68% of children of other ethnicities; p<0.05). Besides, higher proportion of children who were
immunized on-time according to National Immunization Calendar (90%) developed anti-HBs
compared to children whose HBV immunization was postponed (82%) and this association was
statistically significant (p<0.05).

The study showed that the production of antibodies after hepatitis B vaccination is not
influenced by age, gender, or type of disease, because the difference in the data obtained for age or
nosological groups is statistically unreliable (P>0.05).
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The studies have proved that Georgia is not an exception among other countries of the world,

the number of ineffective hepatitis B vaccinations is 14%. A detailed analysis of the literature has
shown that the main reason for the above is the increase in the prevalence of mutants among the
hepatitis B virus population and postponing HBV vaccination. But we believe that the noted are not
only these reasons, because despite the development and implementation into practice one of the most
modern and genetically determined hepatitis B vaccination strategy, the problem of its ineffectiveness
remains urgent problem again.
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Abstract. The signs of hyperventilation syndrome are detected among hypertensive patients, but are
not noticed by doctors that in some way can complicate the progression of the hypertension. It was
established during the research that for the hypertensive syndrome and its extent of reveal
verification, besides standardized Nijmegen questionnaire spirometry or diaphragm amplitude can be
used. It was established, that among group of hypertensive patients (n=43) with the signs of
hyperventilation syndrome, the decrease of lung ventilation figures in accordance to proper
magnitude was revealed. Specifically, such figures as vital capacity, forced expiratory volume in I sec,
inspiratory and expiratory reserve volume, peak expiratory flow were accurately lower. The reveled
changes increased after conducting of the hyperventilation probe among all patients of the main
group. At the same moment only among 28,57 % of patients from control group (n=14), without signs
of hyperventilation syndrome, according to the survey, the violation of lung ventilation from slight
(21,43 %) to moderate (7,14 %) was revealed under the hyperventilation probe. Besides that, among
patients from the main group the limitation of diaphragm amplitude was noticed in comparison to
results gained in the control group which became stronger under the forced breathing. The revealed
changes among hypertensive patients require on time diagnostic and correction.

Keywords: arterial hypertension, hyperventilation syndrome, spirometry, ultrasound scanning of
diaphragm.

Introduction. Arterial hypertension is the main risk factor of premature mortality, stroke,
myocardial infarction and other cardio-vascular complications. Nowadays arterial hypertension is
diagnosed among 30% of Ukrainians (Sirenko, 2016). Arterial hypertension (AH) — is the result of the
disorders of blood pressure (BP) regulations at any level of homeostasis. The main role at the BP
regulation, except neurohumoral impact, and basal vascular tone belongs to respiratory system.

During the studies the respiratory system is partially observed as a “target-organ” under the
AH, that is associated with subclinical inflammation of its structures, dysfunction of the endothelial,
lungs capacity to the ACE synthesis, destruction of the angiotensin, reveals of alveolar
hyperventilation (Abrosimov, Glotov & Zhukova, 2015; Filatova, 2006; Nazarov, 2013). Also in the
last century lots of researchers indicated shortness of breath, “asthma in hypertension patients” among
some number of hypertension patients under the absence of signs of the insufficiency of the left
ventricular (Abrosimov, Glotov & Zhukova, 2015; Bass, 2004).

In recent years the number of reports concerning the reveals of the hyperventilation syndrome
(HVS) has increased in the sufficient number of hypertensive patients (43-75%) (Abrosimov, Glotov
& Zhukova, 2015; Filatova, 2006). HVS leads to the increase of the BP level through the mechanisms
of hypocapnia and respiratory alkalosis, the increase of intracellular Ca**, arteriole spasm, the increase
of total peripheral vascular resistance, the change in the chemoreceptor’s activity. Whereas it has been
indicated the violation of local autoregulation processes, angiospastic reconstruction, including
cerebral channel. It has been established that decrease of CO; tension in the arterial blood by 1 mm Hg
leads to the decrease of vessel radius by 1.4%, and CO; tension in the arterial blood to 30-32 mm Hg
leads to the decrease of vessel radius nearly by 15%, that shorten the bloodstream to 56% under the
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rate and results into severe ischemia of brain cells (Agadzhanyan, Mishustin & Levkin, 2014;
Kobalava, Kotovskaya & Mil'to, 2002).). Meanwhile the neurons of vascular center react on the
ischemia by severe stimulation. As a result, the systemic arterial pressure increases up to as maximum
level as can be provided by the heart pump function. Such increase of the systemic BP, on the
background of hypocapnia, is aimed at the improvement of cerebral bloodstream that in such
situations does not lead to full removal of ischemia in such patients (Abrosimov, Glotov & Zhukova,
2015). Hence HVS in case of hypertension from entiopathogenenic and clinical positions means much
more than rapid breathing (Urban, Shchekotov & Varlamov, 2011).

Polymorphism of HVS clinical reveals causes problems with diagnosis, recreation and
treatment, as the studies on cardiovascular systems, autonomic regulations under AH take the
dominant place in the existing scientific literature against this background breathing disorders are in
the shade without sufficient analysis and correction (Agadzhanyan, Mishustin & Levkin, 2014; Veyn
& Moldovanu, 1988).

Therefore, the research on the state of the hypertension patients’ respiratory system is highly
relevant, as it allows objectifying the progression of HVS, to develop the ways of its correction, as
medical hypertensive therapy does not influence on the appearance of hypocapnia and its
consequences.

Materials and methods of the investigation.

Participants and Procedure

The main group in the given research consists of 43 patients, women (62,79%) and men
(37,21%), at the age of 43-62 who have been on a register concerning hypertension I-II stage with
verified signs of the hyperventilation syndrome. The Ukrainian Cardiologists Association’s
recommendations and ESC/ESH (2018) were followed for the diagnostic of AH. Standardized Nijmegen
questionnaire, which has 16 points, was used for indicating of the hyperventilation syndrome and the
results were evaluated in accordance to 5 points scale (0-never, 4-very often). Especially, symptoms
occurred rarely - less than 1 time a month, sometimes more often than 1 time a month, often — 1 time a
week or even more often — 1 time a day or more. Minimum and maximum points were “0” and “64”.
The test results’ assessment — if the total of points < 22, test was considered as slightly possible, at the
total > 23 the possibility of HVS was high, the last group as included into the further research.

The control group consisted of 14 hypertensive patients with the 1-2 stage without
symptoms of HVS at the age of 40-56 years. Patients had not taken the hypotensive treatment 6-7
days before the research.

Patients with the III stage of hypertension, drug resistant form of hypertension associated
clinical states the secondary AH, bronchopulmonary disease, obesity, patients with diabetes were not
included in the research. 8 patients (5 women and 3 men) from the main group and 3 patients from the
control group were smokers.

The research was conducted with the respect for main bioethical statements of Council of
Europe Convention (1994).

Instruments

The volume and speed values of outer breathing were measured by digital spirometer
(Spirocom medic chai, the UK) in accordance to standard method with the analysis of spirography
values and the “stream-volume” curve (Baranov, Kurenkova & Kazantsev, 2002). Whilst the
performing of the spirometry it was studied the volume speed of air stream, the volume indicators of the
respiratory system. In particular, it was indicated vital capacity (VC), inspiratory vital capacity (IVC),
expiratory vital capacity (EVC), forced lung capacity (FVC), the volume of forced exhale for 1 sec
(FEV1), reserve volume of inhale and exhale (IRV, ERV), the peak expiratory flow (PEF), inspiratory
time (I TIME) and expiratory time (E_TIME). Spirometry was performed at the state of calm and after
hyperventilation probe.

Hyperventilation probe (HVPr) was performed in the morning in the lying position and on an
empty stomach to provoke the hypocapnia. Heart rate (HR) and BP were registered and spirometry has
been performed before the research. HVPr consisted in performing rapid forced inhales and exhales
during the 30-45 sec in case if it was not enough to the occurring of the dizziness (Balef, 2007).
Immediately after it the BP and HR were measured, the spirometry was conducted in both control and
main groups. Hyperventilation probe was considered positive, in case when HR changes were
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revealed, BP did not turn back to initial numbers in three minutes after the probe had finished. In the
case of hidden hyperventilation syndrome, the signs of hypocapnia were observed during >20 min. In
this investigation hyperventilation probe was treated as the factor of stress tension.

The functional state of the main inspiratory muscle and diaphragm was evaluated by the
indicating of the amplitude its right edge with the help of ultrasound scanner “Alpinion dimonds 9”
(South Korea). Ultrasound investigation of the diaphragm’s right edge was performed in the state of
calm and forced breathing. Amplitude of the diaphragm was measured among hypertensive patients (main
and control groups) and among mainly healthy people (n=12) at the age 37-54. The body mass index
(BMI) was measured in accordance to standard methods BMI (kg/m?) = Weight (kg)/Height > (m?).

Statistical analysis

For the assessment of the degree of credibility research results’ it was applied the variant-
statistic method for getting the results with the usage of packet Statistica v. 6.1 (USA). The method of
approximation was also used in order to predict and assess the results in Excel. It was used the
polynomial type of approximation which is the most successful in situation when data is always
changeable state.

The results of the study and their discussion

All patients in the main group had sustained increase of BP which did not decrease autonomously.
Arterial hypertension of the I stage was diagnosed in 28 patients — systolic blood pressure (SBP)
(149,89+1,03) mm Hg, diastolic blood pressure (DBP) (86,04+1,39) mm Hg. The II stage of AH was
revealed in 15 patients — SBP (164,2+1,13) mm Hg, DBP — (92,20+1,11) mm Hg. The BP in the control
group was the next — systolic (150,71£2,11) mm Hg, diastolic — (67,42+1,51) mm Hg. The duration of
hypertension was (5,71%0,30) years in the main group and (6,14+0,36) years in the control group.

BMI among examined patients of the main group was under I stage of AH 27,66+0,34 points,
under the II stage — 28,19+0,43 points. In the control group of hypertensive patients BMI was 28,60+0,37
points, in the group of mainly healthy people — 27,70+0,40.

The analysis of Nijmegen questionnaire showed that in the group of patients with the I stage of
AH at the background of HVS the average point was (30,6140,87), under the II stage of hypertension
the average point was higher than (35,20+1,43) (p<0,05). The result of questionnaire in the control
group of patients was (18,42+1,12) points.

Among the complaints in the patients of this group with the I stage of AH were often observed
dizziness (53,57%), short breath (46,43%), rapid and deep breath (32,14%), darkened vision (35,71%).
Under the II stage of AH dizziness was observed in 60% patients, and among 46,67% — were observed
inability to breathe deeply and also darkened vision, tremor of fingers and face numbing — in 33,33%
of patients, rapid and deep breathing, sense of fear were revealed in 26,67% cases etc.

Furthermore, among some patients of the main group were revealed hyperventilation
equivalents presented by periodical cough (23,26%) and yawning (27,92%), episodic involuntary sighs
at the state of calm and sniffling (11,63%). Also there were observed prompt fatigability, general
weakness among the patients during the day.

Researchers of outer breathing function conducted at the state of calm among patients with I
and II stage of AH revealed the next changes: according to the spirometry values figures of IVC in
case I and II stage of AH were (72,09£1,93) % and (65,514+2,29) % (p<0,05), accordingly, were lower
than the norms (84,62+2,78) %. Also accurately lower from the relevant were values of EVC among
patients with I and II stage of hypertension, correspondingly (78,27+1,77) % and (73,87+1,8) %. The
values of FVC among such patients were (77,23+1,59) % and (72,91£1,88) % which were lower than
the norms (82,18+1,93) %. A similar pattern was pointed out in FEV1 values, in patients with the 1
stage of AH — (76,11£2,0) %; in patients with the II stage of AH — (68,72+2,93) %, the last ones were
accurately lower than the norms. Also accurately lower were values of ERV under I and II stage of
hypertension, correspondingly (50,08+3,32) % and (48,2844,38) % in comparison to appropriate
figures (58,12+3,41) %. Identical changes were revealed at the IRV. Slightly decreased in comparison to
appropriate figures were ones of PEF among hypertensive patients with the I stage of AH (73,8443,14)
% (p>0,1) and among patients with the II stage of AH (65,08+1,38) % (p<0,05). Also among patients with I
and II stage of AH was measured the decrease of inhale time (p<0,05), mean while E_ TIME in both groups
at the state of calm, did not go under any changes (Table 1).
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The analysis of spirometry results at the state of calm, with taking into consideration Klements
recommendations (1994), revealed among 25 patients with I and II stage of AH (58,14 %) disorders of
lungs ventilations around slight changes. In 27,91 % patients were revealed moderate and drastic
changes, and adequate and conventionally adequate were registered in 13,95% patients.

Table 1. Spirometry values in hypertensive patients with the I and II stage of AH in
accordance to adequate values

Values I stage AH (n=28) II stage AH (n=15) Appropriate
A B A B indicators
IVC, % 72,09+1,93* 66,47+1,80* 65,51+£2,29* 56,13+1,24* 84,62+2,78
EVC, % 7827+1,77 72,77+1,49 73,87+1,80* 64,47+1,32 86,45+2,67
IRV, % 50,08+3,32* 46,70+2,57 48,28+4,38* 38,96+2,44 58,1243 41
ERV, % 28,44+£5,27* 27,16+3,09 23,07+£3,81%* 18,3942,33 36,53+2,94
FVC, % 77,23+1,59 70,10+1,51 72,91+1,88* 61,06+1,57 82,18+1,93
FEVL, % 76,11+2,00* 70,14+1,42 68,724+2,93 59,88+1,70 82,58+2,10
PEF.% 73,84+3,14 70,51+2,36 65,08+1,38* 63,21+1,74 78,85+1,92
I TIME, sec 1,37+0,04* 1,31+0,04 1,46+0,08* 1,29+0,05 1,74+0,12
E TIME, sec 1,76+0,04 1,65+0,02 1,73+0,09 1,59+0,05 1,83+0,12

Note: * - p <0,05 in comparison to adequate; A — values received at the state of calm; B —
values received after hyperventilation.

After hyperventilation probe, the number of patients with I-II stage of AH with slight
disorders of lung ventilation decreased to 39,53%, and with adequate and conventionally adequate
values — to 6,98%. Furthermore, the number of patients with moderate and sharp changes accurately
increased to 53,49%.

After completing of HV probe in some patients of main group (34,88%) were revealed dizziness
(vertigo), tinnitus, lack of fresh air, yawning at duration from 5 to 10 minutes.

Apart from that, after 3,45+0,06 minutes after hyperventilation probe in patients with I stage
AH systolic blood pressure turned out to be increased on 5,72% — (158,46+0,99) mm Hg (p<0,05),
diastolic — showed only tendency to increase (p>0,05). In the group of patients with II stage of AH
systolic blood pressure after 3,494+0,09 minutes of completing of hyperventilation probe increased
from (162,20+1,13) mm Hg to (167,93%£1,28) mm Hg (p<0,05), meanwhile the diastolic blood
pressure did not go under changes.

In control group of patients, after (3,18+0,02) minutes of hyperventilation probe was finished, SBP
(150,71+2,70) mm Hg accurately was not different in comparison to input data (145,07+2,17) mm Hg
(p>0,1); however, it was revealed the moderate decrease of DBP — from (80,3+1,73 mm Hg to
(75,64+1,12) mm Hg (p<0,05).

That is why the reliable increase of BP among patients of the main group after hyperventilation
probe may indicate the increase of sympathetic activity and presence of hypocapnia. At the same time
hyperventilation among healthy people may lead to decrease of arterial pressure and even syncope in
accordance to the literature (Bass, 2004).

Also after hyperventilation probe were revealed changes of the spirometry values which
reflected the worsening of voluminous and velocity values of the lung ventilation among patients of
the main group. Specifically, for I and II stage of the AH the IVC values decreased on 7,8% and
14,32% correspondingly; EVC — on 7,03% and 12,8%, IRV — on 6,75% and 19,5%. Under this level
of validity according to the method of approximation among patients with I stage of AH values were —
R? =0,8001 and R? = 0,9984 — under 2 type of AH (Figure 1).

In the control group of patients according to spirometry after hyperventilation probe were
revealed adequate and conventionally adequate values in 71,43% of patients, slight changes — in 21,43%
of patients, moderate — in one person — 7,14%. So, among patients of this group within (3,18+0,02) sec
after compliting of hyperventilation probe in the major part of the patients received results were not
reliably different from the initial values. But in 28,57% of patients the values of lung ventilation had
worsened that could be a sign of hidden respiratory disfunction.
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Fig.1. Level of decrease in spirometry values among patients with AH after hyperventilation probe (%)

Discussion. The obtained results, during the research in the main group of patients with AH, have
allowed us to say that besides complaints, the reveals of hyperventilation syndrome go with the changes of
spirometry values, which are highly observed among patients with the II stage of AH. Meanwhile the
changes of investigated values have reliably worsened after performed hyperventilation probe, that
according to the spirometry data have been accompanied by increasing of the number of patients with
moderate and abrupt changes. The obtained results of spirometry changes under I and II stage of AH, in
case of the absence of bronchopulmonary disorders, can occur as a result of breathing neural regulations
disorders under AH — disintegration of upper segmental and segmental units of vegetative nervous system,
sustained initiation of the pressing centers, violation of the pattern breathing hyperventilation.

According to the literature (Zureik, 2001), the analysis of FEV1 values and the speed of pulsed
wave among almost healthy men of the average age without ischemic heart disease and AH has
revealed that independently from all indicated risk factors of atherosclerosis, decrease of FEV1 has
been connected with the increase of the speed of pulsed wave. That is why the increase of the speed of
pulsed wave, which occurs under the hypertension, can lead to decrease of the speed values of the lung
ventilation in such category of patients.

The major role in the formation of the normal breath pattern plays the diaphragm’s amplitude
that is why the research of its state at the background of hyperventilation syndrome among
hypertensive patients is of interest. The performed ultrasound investigation of the functional state of
the main diaphragm inspiratory muscle, revealed that in patients with the I stage of AH (n=16), and in
patients with the II stage of AH (n=12) was revealed the decrease of the amplitude. It was established
that in the state of calm breathing in these patients, the values were correspondingly (19,31+0,62) mm
(p<0,05) and (16,75+0,45) mm (p<0,05), against the result (23,25+1,12) mm, received in the control group
of patients (n=12). In the group of almost healthy people (n=12) the value were (26,08+0,87) mm.

Besides that, in 4 patients with the II stage of AH and in 2 patients with the I stage of AH, — was
indicated the reliably thickening of the outer parts (muscle part) of the diaphragm, that in average was
(12,40+1,50) mm against average values (7,20+1,25) mm received in the group of almost healthy people.
It could signal about a hypertrophy of the diaphragm in these patients as a result of constant strain.

The studies of the diaphragm amplitude under the forced breathing in patients with I and II stage of
AH revealed reliably restriction of its movement, correspondingly (62,13+1,89) mm and (54,55+1,25) mm,
in accordance to the results received in the control group of patients (66,25+1,37) mm and almost healthy
people — (74,17+1,77) mm.

The similar decrease of the diaphragm amplitude causes the formation of the shallow and rapid
respiration worsening of the lung ventilation values hypocapnia and as a result hypoxia that is indicated in
the state of stressful tension.

The decrease of diaphragm’s amplitude under AH can be the sign of breathing neurological
regulation dysfunction that is connected with the worsening of functional activity of the motor neurons
of the spinal cord at the level C3-5, neurons of breathing center hypothalamic structures.
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That is why changes of the functions of outer breathing values can be registered among the
patients with AH even under the absence of comorbid function from the respiratory system, deficiency
of blood circulation. Untimely diagnostic and correction of hypocapnia reveals in hypertensive
patients can lead to the destabilization of illness, decrease of prescribed medical treatment efficiency,
and development of refraction under the treatment of AH (Filatova, 2006).

In this case as the additional diagnostic method for revealing or confirmation of respiratory
dysfunction in such type of patients can be spirometry and evaluation of diaphragm’s amplitude in the
state of calm and under the hyperventilation probe (Kobalava, Kotovskaya & Mil'to, 2002).

The emphasis on the medical therapy only sometimes precludes conducting the correction of
the modified risk factors and to removing signs of hypocapnia and its consequences.

Conclusions.

1. In major part of patients the combination of arterial hypertension with the hyperventilation
syndrome is characterized as reliable decrease of lung ventilation values, diaphragm’s amplitude values as
in the state of calm as under the hyperventilation probe.

2. It is necessary to conduct spirometry, detecting of diaphragm’s amplitude values as in the state
of calm as under the hyperventilation probe for objectivity of the hyperventilation syndrome under AH
except the questionnaire.

3. Timely diagnostic of hyperventilation syndrome will allow increasing the efficiency of the
hypertension medical treatment by the additional usage of special breathing gymnastic for removing
signs of hypocapnia.
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Abstract. Cmpecoge nempumanisi ceyi — 0OHe 3 HAUOIIbW NOUUPEHUX 3AXBOPIOBAHL Ceped IHCIHOHO020
HaceleHHsl, GKpall He2amugHo NO3HAYAEMbCs Ha axkocmi dcumms nayicumox. Ceped axmopis, sxi
3YMOBII0I0Mb 3MIHU NPU 3aNATbHOMY NPOYeEC, eluKe 3HAYEHHs Maromv Mmak 36aui OLKu 2ocmpoi
¢asu. bepyuu 0o yeacu 3zacanvhy Oionociuny ¢yuxyiro CPB, cnio esaxcamu 3aKOHOMIDHUM
3HAX00JICeH s Ybo2o OinKa be3nocepednvo 6 "ocepedxax ypascennsa". Memorw nawioi pobomu cmano
Odocnioacenns emicmy CPB y ceui ma kposi nayienmis 3i cmpecosum Hempumauuam ceui. Hamu 45
xeopux na CHC gixom 6i0 35 0o 75 pp. I pyny koumponio ckaamu 25 300p08UX HCIHOK AHANOSIUHO20
6iky. V cuposamyi xpoei xeopux na CHC npu nocmynnenni peccmpyeanu niosuwenns pieusi CPB,
NPAKMUYHO Y 8CIX XBOPUX BIH 00CA2A8 «20CMPO3ANAIbHO20» OIiANA30HY I CIMAHOBUS 8 CePeOHbOMY
15,64£3,56 me/n (p<0,001). Oonouacne eusnauenna CPL y ceui xeopux na CHC euasuno
KoHyenmpayii Oiomapkepa, wo 6 4-5 pazie nepesuwiy8anu HNOKASHUKU 6 KpO8i i CMAHOBUIU 8
cepeonvomy 63,76+4,25 me/n (p:;<0,001).

Keywords: cmpecose nempumanns ceui, cocmpo (hazosi 6iiku.

Beryn. IIporsiroM OCTaHHBOTO AECATHPIYUS CHOCTEPITaeThCS ICTOTHE 3POCTAHHSA YacTOTH
ctpecoBoro HerpumanHs cedi y kiHok (CHC). 3 omHoro OOKy, Iie TOB'S3aHO 3 MOJMIMIICHHIM
JIarHOCTHUKH, a 3 1HIIOTO — 31 3pOCTaHHSAM BIPYJIEHTHOCTI MIKpOOpraHi3MiB yHAC/IiJOK HaOyToi HUMU
PE3UCTEHTHOCTI JI0 aHTUOIOTHKIB Ta IHIIMX aHTUMIKpOOHHUX Mpemnapartis [1, 5].

3rimHo 3 pEeKOMEHIAMiIsIMA KOMITETYy 10 CTaHmapTH3allii TepMiHojorii MiKHApOIHOTO
TOBapHCTBa 3 BUBYCHHS yTpuMauHsa cedi (International Continence Society - ICS) mig HeTpuMaHHIM
ceui (HC) po3ymitoTs Oyab-ike MEMOBIIbHE (HEKOHTPOIHLOBAHE BOJILOBUMH 3yCHIIIIMHU Ta HE 3B'SI3aHE 3
OakaHHSM TallieHTa) BUIUIeHHS cedi [5, 7]. KoxxHa yerBepra xiHka micist 30 pokiB BiMidae CUMITOMH
HETPUMAHHAM Ce4i, Y TOMY 4HCI 1 B YKpaiHi. HeTpumaHHS cedi € TSHKKUM CTpa)KIaHHIM IS JKiHKH,
NpUrHiuye 11 NCUXiKY, 3HIKYE MPale3aTHICT, HE Ja€ MOXKIIMBOCTI MepeOyBaTH B TPOMAJICBKUX MICIIsIX,
a TaKOX € OJHIEI0 3 MPUYMH PO3IMydeHb. brmuspko 25% Tiri€HIYHUX TPOKIAIO0K BUKOPHUCTOBYIOTHCS
JKIHKaMu TIpM HeTpuMaHHi ceui [5, 7, 8]. HemocratHs iHGOpPMOBaHICTh HACENEHHS CTOCOBHO
HETPUMaHHS Cedi y JKiHOK, & TAaKOX 3HaHb YPOIIOTiB, TIHEKOJIOTIB Ta JIKapiB CyMDKHHUX CIELiaTbHOCTEH
PO CydYacHi METOJH JIIarHOCTUKY Ta JIIKYBaHHS MPHUBOSATH IO TOTO, IO Jiniie oaHa i3 10 — 25 skiHOK
3BEPTAETBHCSA 3a JONOMOrow o Jjikaps i Tiutbku 10-30% oTpuMyrOTh KBaTi(hiKOBaHY JOIIOMOTY.
Pe3ynbpTaTi HaIUMX JOCHIKEHb MMOKa3aiiy, 1o 01u3bko 60% KIHOK i3 HETPUMAaHHSIM CEUi 3BEPTaIOThCSI
JI0 JIiKapsl B CTPOKH Big 1 10 5 pokiB B movaTky 3axBoproBaHHs, me 17% - B cTpoku Big 6 10 10 pokis,
8% - ywepe3 10 pokiB i mumre 15% - Ha TPOTA3i MEPIIOro POKy 3axBoproBaHHA [7, 8]. MuMoOBinbHE
BUJIUIEHHS cedi 4epe3 ypeTpy BiiHOCATH 10 yperpanbHoro HC, SKIo »x BUAIIEHHS cedi BiIOyBa€eThCs HE
4yepe3 yperpy, TOHi roBopsTh mpo ekcrpayperpanbie HC (3ycTpiuaeTbest mpu eKcTpodii cedoBoro
MiXypa, MIXypOBO — MIXBOBUX HOPHUILSIX, EKTOII] BiYKa CEYOBO/LY ITOJJBOEHOT HUPKHU B MPHUCIHOK MiXBH Ta
in.). ICS Bupinge HacTynmHi BHIAM HETPUMAaHHS Cedi Yy JKIHOK: cTpecoBe (HETpUMaHHS cedi Mpu
Hanpy>KeHH1), iMriepaTiBHE (YpreHTHE), 3MilllaHe, eHype3 (HiuHe HETpUMaHHS cedi), MOCTIHHEe Ta 1HIII
BHIU HETPUMAaHHS CeYi, SIKI MOXYTh OyTH CHTyamiiHMMH (I1iJ] 9ac CTaTE€BUX 3HOCHH, CMIXy, ITCIA
ceyoBumyckanus). J.G. Blaivas Ta in. go6asmsrots 1o BuiieBkazanux BufiB HC me 3 Buau: HecBinome
(pediekTopHEe), SIKE 3yCTPIYAEThCS IPU HEHPOICHHOMY CEYOBOMY MIXypi; HETPUMAaHHS Cedl Bif
TIEpeHATIOBHEHHSI ceyoBOro Mixypa (mapamokcansie HC) Ta migrikaHHS cedi ITicisi 3aKiHYCHHS aKTy
CEUOBUITYCKaHHSI (3yCTpivaeThes PH AUBEPTHKYII ypeTpH) [8, 9].
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Cepen ¢axTopiB, SKi 3yMOBIIOIOTH 3MiHH TIPY 3allaJIbHOMY TIPOIIECi, BETMKE 3HAYECHHS MAroTh
Tak 3BaHi OiIkH roctpoi ¢aszu. Hocmimkenus C-peaktuBHoro 6inka (CPB) B mmasmi/cupoBarii kposi
IIMPOKO 3aCTOCOBYETHCS B KITIHIYHIA MPAKTHUIN B SIKOCTI PAHHBOTO 1 YyTIMBOTO iHIMKATOpa 3araibHOL
BignoBiai. CPb BigHOCATH 0 "ronoBHEX" OLIKIB ToCcTpoi (ha3u: Horo KOHIEHTpallis mpu OakTepianbHiit
iH(eKil, MOMKOMKEHHX TKaHWH, HEKPO3i - cTpiMKko ( B mepiui 6-8 rox.) i ayxke 3HauHo ( B 20-100, a
iHoni B 1000 pa3iB) 3pocTae, ToAi SIK y 310poBoi JroauHu piBeHb CPB B mia3mi KpoBi 3HaXOIUTHCS B
CIIOBUX KIMBKOCTAX. bepyum 1o yBarm 3aranpHy OlojoriuHy ¢yHkmiro CPb, cmig BBaxkarw
3aKOHOMIPHMM 3HaXO/DKEHHsI LIbOTO OiNika Oe3nocepenHbo B "ocepeakax ypaxeHHs" [1, 2]. Tak, npu
IMYHOTICTOXIMIYHUX JOCTIDKEHHSIX MaTepiajiB ayTOICii XBOPHX 3 TOCTpUM iH(apkrom Miokapaa CPb
MOPSIT 3 aKTHBOBAaHUMH KOMITOHEHTaMH KOMIUIEMEHTa Oylo 3HaiieHo B iH(apKTHi 30HI MioKapna,
CTIHKaX KOpPOHAPHHUX CYIWH, B arepoCKIepoTHYHHX Oisimkax. 3a manmmu K. Yasojima, piBerr CPb B
arepomMax B 7 pa3iB TepeBUILYBaB ioro piBeHb B meuiHui. Bucokuii piBenr CPb Oymo Taxox
3apeecTpoBaHO B TKaHMHAX aOJOMiHaNbHOI aHEBpH3MH aopTd. KpiM TOro, BYEHi TEXachKOTO
yHiBepcutery W.Jabs, J. Willerson mokazanm MOXIHBICTE eKcTpanedinkoBoro cuHTesy CPb
niMponnTaMu, Makpodaramu Ta ermiTenialbHAMU KIIITHHAMA KaHAIBIIB HUPOK in vitro [3, 4, 6].

MmoBipHo, cuntesy CPB y BOTHMIAX YpaKeHHs CHpUSA€ BHMCOKMII PiBEHb MpPO3aNaIbHHX
mutokiHiB. OcHoBHUMH iHAyKTOopaMu BunaiteHHs CPb BBaxarorecs LJI-1, 1JI-6, ®HII-0, migBumeHHs
JTAHUX IIMTOKIHIB y KpoBi BukimKkae cuaTe3 CPb remarorramu newinku. [IpoTe, Ha chOTOMHI HEMa€e JaHMX
NpoO BIUIMB IMTOKIHIB, SIKI BB)KAIOTBCS OCHOBHMMH iHAyKTopamu BuaiieHHs CPB Ha koHUeHTpamito
JTaHOTO OioMapkepa B cedi 1 10 KiHIlg He 3’sICOBaHa iX pojib B XPOHIi3allii 3armaibHOTO TIPOIIECY.

Mera poGoru. [locmimkenns Bmicty CPb y ceui Ta KkpoBi mamieHTIB 31 CTpecOBHM
HETPUMAaHHSM CeHi.

Marepiaa Ta MeToam AOCTiMKeHHS. B OCHOBY HOCHiKEHHS TOKJIAJEHO pPe3yJabTaru
KOMIUTEKCHOTO oOcTexkeHHs 45 xBopux Ha CHC, sixi mepeOyBanu Ha amOymaTopHOMY (TTOJKIIiHIKa) Ta
CTalioHapHOMY JIiIKyBaHHI B ypoJoriuHomy BigaiieHHi IBano-@pankiBcbkoi OKJI BikoM Big 35 mo
75 pp. TpuBanicTs 3aXBOpIOBaHHS NalieHTIB Oyia Big 2 10 26 pokiB, B cepennboMy — 12,6+3,17 pokis.
VY 6inpiocti nanienTiB (37,5%) CHC tpusaB 5-10 pokis. Tpusanicte anamuesy CHC menIue 5 pokis
3yctpivanace y 27,5 % xBopux, a 6insme 10 pokis —y 35,0 % xBopux. [pyny koHTpomro ckiamu 25
370pOBUX KIHOK aHanoriuHoro Biky. diarHoctuky CHC 3nailicHioBanm 3rigHo Hakasy MO3 Ykpainu
“IIpo 3aTBepIXECHHS KIIHIYHUX TPOTOKONIB HaJaHHI MEAWYHOI JOTIOMOTH 3a CIIeHiadbHICTIO
“Ypomnorisa”, skuii Ha MaHWA 4Yac € 3araJpHONPHUHHATHM B Ykpaini. [liarno3 CHC BuctaBmsim Ha
OCHOBI KJIIHIYHHUX, TAOOPAaTOPHHUX Ta IHCTPYMEHTAILHUX JTOCIiIKEHb.

Buznauenns piBHs C-peakTHBHOTO 01Ky B 6i0NOTiyHMX piguHax opraHizmy. CPB BusBIIsSETBCS B
CHPOBATIII MPH PI3HUX 3alalbHAX Ta HEKPOTHYHHX TIPOIECaxX i € TMOKa3HUKOM aKTUBHOCTI mepediry
3axBOproBaHHs. BeranosneHo, mo piseHs CPB B mma3wmi (cupoBariii) KpoBi MiIBUIYETHCS MPOTATOM 24-
48 TOAMH MiCysl TOCTPOTO TMOIIKOMKCHHS TKAHUH 1 Y 1Sl Mepioj J0csarae MakCUMalbHOI KOHIICHTpAIIi,
ska Moxke B 100-1000 paziB mepeBuiyBaru ioro OasampHuii piBerb. PiBerp CPb B cuposarmi
BiZjoOpa)kae 1HTEHCHBHICTh 3allaIbHOTO TIPOIECY, 1 KOHTPONb 32 HUM BaXKJIMBHHA I MOHITOPHHTY
3aXBOPIOBaHb. Y cHpoBarii 3a0poBux Jrofci CPB BH3HAYaeThCsi B CIIZOBUX KOHIIEHTpAIIisIX.
Busznauennss CPb npoBonmiiocs B 1BOX BapiaHTax: y IJia3Mi (CHpOBATIli) KpoBi Ta B ceui. JlocmimpkeHHs
CPb mpoBoamiocs 3a JOMOMOIOIO AIarHOCTHKYMY JIATEKCHOTO JUIs BUsIBIEHHsS C-peakTUBHOIO OiNKy
"CPb — mnarekc-tect” TOB HBJI '"I'panym", ™. Xapki. JlepkaBHUN peecTpaliiHuil HOMEP
Ne1248/2002. Metox rpyHTy€eThCsl Ha BUSIBIICHH] Oika rocTpoi a3u — C-peakTHBHOTO MPOTEiHY, SIKHI
BCTYNA€ B PEAKLiI0 anMOTHHAUii 3 aHTUTLIamMu npotd C-peakTHBHOro Oinka, Mo afcopOoBaHi Ha
HEWTpaJbHUX YaCTHHKaxX jarekcy. OLiHKY IpPOBOAATH 3TiHO 3 OCTAHHIM TUTPOM CHPOBATKH, SIKMH 1aB
MO3UTUBHUN pe3ynbTar. Jjis Bu3HaueHHs Kigbkocti CPB B Mr/m y mpo0i, HeoOXigHO HaiOiibIe
PO3BENICHHS CUPOBATKH, 110 Jajl0 BUAUMY ariIFOTUHALIII0, IOMHOXXHUTH Ha 6 MI/JI.

PesysabTaTu i o6ropopenns. Jliarnoctnyna uin"icte CPB Moxe OyTH mosicHeHa TpHBaIuM
YacoM HaIliBpPO3May, BIICYTHICTIO KOJIMBaHb PiBHS MPOTAroM 100U abo micis mpuioMy TKi, a TaKoxX
TpUBaIOIO CTabNBHICTIO Y Mpobax mix uac 30epiranns. Lle noscHioe, yomy piBens CPB € kpammm
JiarHOCTHYHUM MapKepoM 3amajieHHs, HiK piBeHb 1JI-6, mpo3ananbHOro HUTOKIHY 3 KOPOTIIUM YacOM
HaIBPO3MaJly Ta YiTKO BU3HAYEHUMH IIHPKAJHUMH KOJHBaHHAMH. Byno nmokaszano, mo pisens 1JI-6 €
HIDKYMM BpaHi Ta BummM yBeuepi. Lli 3minm y xonnenrtpamii 1JI-6 MoxyTh BimoOpaxkatu
NPUTHIYEHHS PIBHS LMTOKIHA €HAOTEHHMM KOPTH30JIOM 332 MEXaHi3MOM 3BOPOTHOTO 3B’S3KY. 3 IHX
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MO3MIIIH, mocmimkeHHs BMicTy C-peakTHBHOTO Oijlka MOXE PO3IISIIATHChH SIK MEPCIIEKTUBHUN METOJ
po3mi3HaBaHHs AUCTpOodiuHO-3aMalbHUX YypaXeHb HUPOK. bepyunm mo yBarm 3arampHy OioNoOTiuHY
¢yukmiro CPb, ciig BBaxkaTi 3aKOHOMIpHAM 3HAXOMKEHHS IIhOTO Oinka Oe3mocepeqHro B "ocepeakax
ypaXkeHHS", TOMYy MH JOCIIKYBaJI JaHUH MPOTEiH 1 Y CHPOBATII KPOBi 1y CeHi.

Y KOHTPOJIBHIM TPpyHi MPakTHYHO 310pOBUX 0oci0 cepenniii pierb CPB y cupoBartiii kpoBi i cedi
MPaKTUYHO HE BIiJIPi3HSABCA, BIAMOBiAHO ckianaB 6,0+£1,05 mr/a 1 6,1+0,77mr/n. YV cupoBatii KpoBi
xBopux Ha CHC mpu moctymiieHHi peecTpyBainu migsuieHas piBas CPB, mpakTudHo y BCiX XBOPHX BiH
JIOCSITAaB  «TOCTPO3aIalibHOTO» JIialla30Hy 1 CTaHOBHB B cepemHboMmy 15,6443,56 wmr/nm (p<0,001).
Opnnouacue BusHaueHHss CPbB y ceui xBopux Ha CHC BusiBUIIO KOHIIEHTpallii Oiomapkepa, mo B 4-5
pa3iB IMepeBUIIYBaM MOKA3HUKH B KPOBiI 1 CTAaHOBWIIM B cepemHboMy 63,76+4,25 mr/m (pi<0,001).
IIpoBenennit kopemsmiianid anami3 Mixk CPb B cedl Ta BUpa)XEHICTIO KIIHIYHUX IPOSBIB OOCTEIKEHUX
MAlLi€HTIB TOKa3aB HAasBHICTh 3BOPOTHOI KOPENSLIMHOI 3aJeXHOCTI MK BKa3aHHUMH MOKa3HHKAMHU
- 1=-0,746 (p<0,05) (cuibHUIT 3BOPOTHIN KOpENALiHHMIN 3B'130K). Hamu Oyji0 BCTAaHOBJIEHO CepeaHbOL
CUIIM TIPSIMHAH  KOpeIsIiHni 3B's130K Mixk piBHeM CPb B cedi i nefikonutamu B cedi, BU3SHAYEHUMH B
aHayisi ceui mo Heunnopenky - r=0,546 (p<0,05), mo miarBepkye BaxkiuBy poib CPB sk mapkepa
aKTUBHOCTI 3amajibHOl BiamoBiai. Hamu He BUsABIEHO TOCTOBIpHOI 3aekHOCTI Mixk piBHeM CPB i Bikom
XBOPHX Ta TPHUBAJICTIO 3axBoproBaHHS. I[IpoTe, aHamizyroum piBeHr CPb y ceui B 3ajeHOCTI Bif
BUSIBJIICHOTO 30YJHWKA, MM BUSBUIIN TPSMHIA KOpeNALidHMA 38’5130k Mix piBHemM CPb i HasBHICTIO B
ceui E. coli (r=0,476; p<0,05). To6to, ynMm Bumum 0yB CPB y cedi, TiM vacTiiie B cedi Bu3HayaeThes E.
coli. 3aBasKu TIPOBEIEHUM JIOCII/DKEHHSIM BCTAHOBJIEHO 3HauHe migBuineHHs piBHI CPb B ceui mpu
CHC, sike y nmekinbpKa pa3iB NEpeBHINY€E PiBEHb IIHOTO MPOTEiHAa B KPOBI, IO MOXKE OYTH OIIIHEHO K
03HaKa aKTUBHUX 3alajbHUX peaKiliii B CEYOBOMY MiXypi Y BiINOBib Ha MOIIKO/KEHHS MAaTOTCHAMHU.
VmoBipHo, curte3y CPB y BOrHMIAX ypasKeHHs CIPHsE BUCOKMIA piBEHb MPO3aNalbHUX UTOKIHIB.

BucunoBkn. MmvogipHo, curTesy CPB y BOTHMIAX YpakeHHS y CEUOBOMY Mixypi Ta
CEUOBHMIUILHUX MUIAXaX CHpPUSE BUCOKWH pIiBEHb NpO3aNnalbHUX IMTOKIHIB, SIKI BBa)KaIOTHCS
IHAYKTOpaMHu HOTO BUIIJICHHS.

TakuM 4MHOM, OIHIEIO i3 XapaKTEPUCTHK PO3BUTKY 3allaJIbHOTO MPOLECY Y CEYOBOMY MiXypi
npu CHC € HapocTaHHS B cedi IMpo3anaibHUX MUTOKIHIB Ta piBHSA CPb.
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MONEPEKYBAHICTH 3AXBOPIOBAHb I
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Abstract. We carried out research about disease prevention and avoiding of death causes in
premature babies with different body masses and intrauterine infections at the modern perinatal
center. Under conditions of help localization to pregnant women and newborns and implementation of
acknowledged standards of the evidence-based medicine and perinatal strategies of health care to
mother and child, we found out some demographic changes in the structure of birth giving, diseases
and death of premature babies.

Although there is a significant improvement of medical care quality to pregnant women and newborns,
as well as an increase in the survival rate among premature newborns with very little and extremely
little body masses, a number of newborns has grown who suffered from long-lasting infections and
hypoxi before birth, which caused negative disease side-effects.

Keywords: newborns, premature babies with very little and extremely little body masses, intrauterine
infections, perinatal auditing; disease.

Beryn. [lomepemxyBaHicTh BTpaT 3M0POB’Sl AWTSYOTO HACEJCHHS K 17€0JIOTiS TUIaHyBaHHS
e 1 3a7a4 OXOPOHM 3II0POB’S aKTHBHO BIIPOBAUKYETHCS B KpaiHaX 3 PO3BHHEHOI MEIULMHOIO
BIPOJOBXK 2 necaTwiith [ 1,2]. [Turoma Bara nonepekyBaHUX MPUYHH CMEPTI HOBOHAPOKEHUX 1 Tl
10 4 POKiB € IHAMKATOPOM SKOCTI HaJaHOi MEIMYHOI AOIOMOTH Ta PiBHS BTPAT AWUTSIYOTO HACEJICHHS
BHacIiok keposaHoi maromnorii [2,3]. [loumnaroun 3 2014 poxy, BOO3 pekomeHIyBaga CTBOPUTH
mI00aNbHI Ta HalllOHAJBHI 3aXOIHU JUIS TIOKPAILCHHS 370POB'S JITeH 3 OKPEMHMH BHJAMH TATOJIOTII,
BPaxOBYIOUH IPU IbOMY, III0 CaMe HOBOHAPO/DKEHI AIiTH, Ta OCOOJHMBO, HEAOHOIICHI 3 JIyXKe MaJoko
Macorto Tina (IMMT) Ta excrpemanpHOrO Masoro Macoro Tita (EMMT) npu HapomkeHHi [4], ckianaroTh
HAMOLTBITY TPYyIy PU3WKY CMEPTHOCTI B3arajli Ta BiJ MepHHATATBHHUX 1HQEKIii 30kpema. CHiabHUMHI
3yCUIUISIMH YPSAIB Pi3HUX KpaiH, CyCHUTbCTBA, TPOMaJ], MEIUYHHX 3aKJIa/liB 1 JTiKapiB, po3poOIsSe€ThCS Ta
aKTHUBHO BITPOBAKYEThC "I T00ampHUI TUTaH il 100 HEMOIYIEHHS IOMEpeKyBaHUX XBOpPOO i
BIZIBOPOTHHX cMepTelt cepen HoBoHapokeHux" [4,5,6]. Hama kpaina qoxydminack A0 1bOTO TPOIIECY B
octaHHi poku [7,8], micas BOPOBa/KeHHS B MEPUHATAIBHUX LEHTPaX MDKHAPOJHHUX CTaHAAPTIB i
MPOTOKOJIIB IIarHOCTUKH Ta JIIKYBaHHS MATOJIOTii BAriTHUX 1 HOBOHAPOPKEHNUX.

Konmenist mormepe;kyBaHOCTI MPUYHH 3aXBOPIOBAHb 1 JIETATBHUX 3aKiHUEHB BiJl HUX Y JITeH
PaHHBOTO BiKy 0a3yeThCs Ha MEPENIiKy CTaHiB 3a MKHAPOAHOIO Kiacudikalliero XBopoo [9], Bia sSkux
JiTH HE TIOBUHHI BMHUpPATH B YMOBaX Cy4YacHOTO PO3BUTKY CHUCTEMH OXOPOHH 37I0pPOB’Sl 1 HaJaHHS
HAJIEKHOI MEIWYHOI JOTIOMOTH 3a BiMmoBimHWMHU craHmapTamu [4,6,10]. Taki mepeniku XBOpoO
HOBOHAPO/PKEHUX IIIe HE CTBOPEHi, ajie BCIM BIJIOMO, IO TepUHATaibHi iH(EeKii, 0coOIUBO
OaxTepiaibHi, 31COUIBIIOIO BIJIHOCATHCS JO IOMNEPEHKYBAHUX, B JIEAKI — JIO BaKIMHO-KEPOBAHHUX
3aXBOPIOBaHb i MOTPEOYIOTH IEP’KABHOT Ta PETiIOHATBHHUX MPOTpaM MPOodiTaKTHKH.

B ymoBax BHmpoBakeHHS Cy4YacCHHMX IEpHUHATAIBHUX TEXHOJIOT B perioHax YKpaiHu
JIOCTYIIHUM € CTBOPEHHS MPOrpaMU CKOPOYCHHS 3aXBOPIOBAaHb, SAKI MOXKHA 3allO0IrTH ILISXOM
HaJaHHS SKICHOT MEIWYHOI Ta COLIaJbHOI JOMOMOIM BariTHUM 1 HOBOHAPOPKEHUM 1 3MCHILIECHHSIM
HOIIEPEPKYyBaHOI CMEPTHOCTI HEMOBIIAT BiJl KEPOBAaHUX MEPUHATAIBHUX 1H(EKLIH — pPO3NOBCIOIKECHUX
NPUYHH 3aXBOpIOBaHb y 30% 1 netaipHUX BUNIAJKIB — y 15% HOBOHApOIKEHHUX.

CranmapTd HaJaHHS SKICHOT MEIWYHOI JIOTIOMOTH MaTepsiM 1 JITSAM 3 TMepHHATATLHUMU
iH¢ekuismu, 3anpononoBadi MO3 YkpaiHu y BUIIISII POTOKOJIIB KpaiH 3 PO3BHHYTOI MEAULUHOIO
[8, 10, 11], me He BUKOPHCTOBYIOTbCA HAJEKHHUM YMHOM INPAKTHKYIOUMMH CIMEHHHMH JiKapsMmH,
aKymiepaMi TiHEKOJIOTaMH, HEOHATOJOraMH Ta 1H. CYMDKHHMH crerianictaMu (iH(eKIioHicTH,
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TeparneBTy, yposaorh, JIOP), a Takox BYEHNMHU 1 crieniaaicTaMy 3 yIpaBIiHAS Ta eKOHOMIKHA B OXOpOHI
3IIOPOB’sl, EMiAEMIONOTIi Ta CTATUCTHUKH, TOMY JOCI HE PO3pOOJICHI €QMHI MiXOAU J0 IHTETPOBAHOTO
BEJICHHSI BAariTHUX 3 1H(EKIIITHOIO MaToJIOTIEI0 Ta IXHIX XBOpHX ab0 iH(IKOBAaHMX HOBOHAPOIKEHUX
nited. Jlo HuHI e HeMae €AMHOI METOAUKH NIEPUHATAIBHOIO ayIUTY HONEPEIKYBAaHOCTI KOHKPETHUX
BUTIAJIKIB 3aXBOPIOBaHb 1 JIETaJbHUX 3aKiHYEHb y AiTeH BiJ pi3HUX HO30JOTIYHUX (OPM MATOJIOTiI,
BKIIIOYAIOYH BHYTPIIIHBOYTPOOHi iH}ekuii (BYI).

Merta faociigKeHHsI — JOCHTIIUTH TOMEPEKYBAaHICTh 3aXBOPIOBAaHHS 1 BiIBOPOTHICTH
OPUYMHU CMEPTI TepeAdacHoO HapoKeHuX Jited 3 BYI micns BOpoBalKeHHS Cy4acHHX
NepUHaTANBHUX TEXHOJIOTIH HaJaHHs! MEJUYHOI JOTIOMOTH MaTepsiM 1 TiTsIM.

Marepiaau i metogu. Y nepunatanpHoMmy neHtpi (IIL[) mpoBemeHo cymiiabHE MOB3IOBKHE
KITIHIKO-€ITiIEMIOJIOTIYHE CIIOCTEPEeKEHHSI 3 BHBUEHHSAM (HaKTOpIB 1 CTaHIB PHU3UKY 1 TPHUNH
3aXBOPIOBAHOCTI Ta JIETAaJbHOCTI MepeqyacHo HapomkeHux aiteir 3 BYI 3a 2016-2018 poku. Bci
HEMOBJIATA HAPOJIWIIMCh y TepPMiHi rectamii Bix 25 10 36 THXHIB i nepeOyBaiu MmiJ HarasmaoM o 42
THXHIB ckoperoBaHoro Biky. OcHoBHy (I rp.) ckmanm 183 miteit 3 BYI, konTpomsny (Il Tp.) rpymy —
90 mitel, migiOpaHux 3a MpUHIUIIOM «Komis-iapa» 6e3 BYI. o I rp. yeiinum 38 miteit 3 EMMT, 50
—3 JAIMMT i 95 nemosnsat 3 MMT. o II rp. migibpanu mo 30 HEMOBIIST 3 KOXKHOI KOTOPTH 32 Macolo
TiJla IPU HApOPKEHHI. B moCIiHKeHHI BUKOPHUCTaH| eKCTIEpUMEHTANBHI Ta eMiIeMiOIOTi9HI METO/IH.

ExcriepuMeHTanbHI METOIH, IO BITPOBAKEH] B KITIHII:

— OaKTepioNOriyHi TOCTIKEHHS eTIONOTIYHUX PUYMH BUCXiaHOI amHianbHOT iHpekuii (BAI)
y 103 BariTHUX 1 POALIE, HOCHIHKEHHS IUIAEHT, 000JIOHOK UTYHKOBOTO BMICTY 200 KPOBI ITyTIOBUHH
y BCIX MepemyacHO HapO/DKEHHWX MiTeH, a TaKO)K BH3HAYEHHsI NMPUYMH NEpUHATATFHUX 1H(EKIii y
HOBOHAPOPKEHUX JITCH;

— IIJIP i I®A meToam AiarHOCTHKH €TiOJOTil TPaHCIUIAEHTAPHUX BIPYCHHX i CHEenU(iYHUX
JUTSI TIEPUHATANBHOTO Tiepiony iHdekmiid B 80 mapax «MaTu-AUTHHAY,

— OaKTepioNOTIYHUN MOHITOPUHT (DJIOPU CEPEIOBUINA 3 METOI 1H(EKIIIHHOrO KOHTPOJIIO i
Yac CIIOCTEPEKECHHS 32 XBOPHMH HOBOHAPOKCHUMH 000X TPYTI;

— BHU3HAUCHHA Yy [iTed TIOKa3HWKIB TeMOTpaMH, OIIHKA CTaHy BpO/DKEHOI iMyHHOI
PE3UCTEHTHOCTI B 1-ii Ta 7-1 IeHb KUTTA, PiBHSA IMyHOTJIOOYITiHIB CHPOBATKH KPOBi Ha 7-i JeHb, OLNKiB
roctpoi (hasu 3amajabHOro MpoIecy Ha 3-4-ii JieHb 1 IOKAa3HUKIB IMyHHOT peaKTMBHOCTI Ha 21- 1eHb.

Emigemionoriuni MeTtomm MOCTiKEHHS: TOTOYHUM Ta PETPOCHEKTUBHUN ITepHHATATHHHUN
ayIuT TpUYHH 1 HacHiakiB BunaakiB BYI y HOBoHapokeHWX Ha OCHOBI KITiHIKO-JTa0OpaTOPHOTO Ta
IHCTPYMEHTAIBHOTO, a Y MOMEPINX — 1 KIIIHIKO-aHATOMIYHOTO CITiBCTaBJICHHS TAHUX IOCIIIKCHHS 1
CIIOCTEPEKEHHS B TIapax «MaTh-IUTHHAY.

Pe3yabTaTH Ta IX 00roBOpeHHs.

IMonsarrs  «Preventable  Deaths», «Avoidable mortality», pocilicbkor0  MOBOIO
«TepIOTBpPaTUMast CMEPTH» (BO3MOXKHOCTH MPEAOTBPAIICHHS) Ta «IIPEJOTBPATUMAas CMEPTHOCTDY, TIPH
MepeKIazi yKpaiHChKOI HEPiIKO TPaKTYIOTh HEOHO3HAYHO.

[NomepemxyBatr (3BiIKH «ITOTIEPEHKYBaHICTRY) MOXKHA TOIl, sSBHUIIA, MpudrnHA. CMEPTHICTH
HOBOHAPO/DKEHUX JIiTeH, SK SBUIIC B TPHUPOJi, Mae€ CBOI TNPHYMHHU, KOTPi (OPMYIIOIOTHCS
HozoJoriyHIMH (hopmamu 3axBoproBaHb 328 MKX — X nepermsiny 3 komyBanasm 2016 poky [9]. B coro
Yepry KOKHE 3aXBOPIOBAHHSA SIK s6ulje MA€E CBOI KOHKPETHI €TiOJOTiYHI NPUYMHH Ta (HaKTOPH PHU3HUKY,
SKi MO>KHa 200 HEMO>KJIMBO TIOTEPEANTH Y1 YHHKHYTH 3aC00aMHU MEIMKO-COIIATLHOTO BILIUBY.

BYI BHHUKaIOTH BHACHIJOK B3a€MOJIil MONEPEHKYBAaHUX €TIOJNOTIYHMX NPUYMH Ta I1HIINX
YMHHUKIB (T€HETHYHOI CXMJIBHOCTI, CHaJKOBOCTi, HECTIPUATIMBOIO BIUIMBY CEPEIOBHIIA, CTPECOBHX
CTaHiB, TIMOKCii, TpaBM, BpPO/DKEHMX Ta CIHAJKOBHX 3aXBOPIOBaHb 3 iMyHoaedimuroM abo
muchyHkiieto imyHHOT cuctemu, 3BYP) 3 yTBopeHHSIM 3BOpPOTHHX (BHJIIKOBHHX) 200 HE3BOPOTHHX
(HEBMITIKOBHUX) ypa)keHb, IO MIPU3BOIATH 0 CMEPTI YU 1HBAIIITHOCTI.

JleranbHe 3aKiHYEHHS 3aXBOPIOBAHHSA UM MOE€JHAHUX 3aXBOPIOBAHB 1 MATOJIOTTYHUX CTaHIB — L€
Hacrioox mofii abo sBuina. HecripusTnuBuil HACHiZIOK 3aXBOPIOBAHHS — 1€ pe3yNbTar il ado B3aeMoil
NPUYUH 3aXBOPIOBaHHS Ta SIKOCTI HAJaHOI MEIWYHOI JOMOMOTM 3 HACTaHHSIM BHJIIKOBHOTO
(xypabenpHOro) abo HeKypaOenbHOro YCKIaIHEHHS 3aXBOpIOBaHHS Ta cMepti. Hacminku e
BiZIBOPOTHUMH 200 HEBIZIBOPOTHHMH CYYaCHHMH 3aCO0aMH MEJMYHOI Ta COLiaIbHOI JonoMoru. Takum
YHHOM, BH3HA4YEHA IaTOJIOr0aHATOMOM IPUYHMHA CMEPTI MOXKE BHUCTYIATH SIK OCHOBHE 3AXBOPIOGAMHS
(s1BUILIE, TOAIA) 31 CBOIMHU MONEPEIKYBAaHUMH €TIOJIOTIYHUMHU NMPUYMHAMU Ta (PAKTOpaMH PU3HKY, TaK i
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K YCKIAOHEHHS OCHOBHO20 3ax80ptogarnHs (HACTiIOK) 31 3BOPOTHAUMH BHIIIKOBHUMH a00 HE3BOPOTHUMHU
HEKypaOelnbHUMH YpaKeHHAMH, KOTpi 1 BU3HAYAIOTh HEBIIIBOPOTHICTh YW BiJBOPOTHICTH HACHIIKIB
TIEBHUX ITOJTi}, TOOTO JIeTaThbHUX 3aKiHYEHBb 3aXBOPIOBAHb.

[TomepemKyBaHiCTh 3aXBOPIOBAaHHS Ta BiBOPOTHICTh MPUYUHU CMEPTi B KOXKHOMY OKPEMOMY
BUTIAJIKy BU3HAYAETHCS €KCIICPTHUM HUISIXOM [2, 3] micis mpoBeaeHHS MPOLeAyPH EKCIIEPTHOI OLIHKU
NPUYHMH 3aXBOPIOBAHHS, HOTO YCKJIAJAHEHBb Ta BIUIMBY SIKOCTI MEJUYHOI JONOMOTH Ha BiJBOPOTHICTh
(MOXITHMBICTh YHUKHEHHS) JIETATEHOTO 3aKiHYEHHS XBOPOOH a0 MOE€THAHD JEKITHKOX XBOPOO.

Hamu agantoBana mo mepHHATAIBHOrO Iepiogy Ta MOTpe® aHalizy NPUYMH 1 HACHTIIKIB
nepuHatanbHuX iHpekuii [12] €Bponeiicbka knacudikalis monepeaKyBaHuX MPHYNH 3aXBOPIOBAHHS
i cmepri [1], 3acHOBaHa Ha Pi3HUX PiBHSIX NpoQiIakTuKH, 00’ eqHaHNX B 3 TpynH (auB. Tabmd.1):

Tabmumst 1. €Bpomneiichka Knacudikallis monepeyKyBaHUX BTPAT HACEIICHHS

I'pyna PiBenn XapakTepuCcTUKa NONepeIKyBaHUX MPHUIUH
po(UIaKTUKH CMEPTIi HaCeJIeHHS

nepma [lepBuHHa [IpranHN BUMAaKiB CMEPTI, SKi MOYKHA TIONIEPETUTH HIUITXOM
podiTaKTHKa 3MCHIIICHHS PU3HKiB BHHHKHEHHS 3aXBOPIOBAHb

apyra  Bropunhna [TpuynrHYM BUNMAAKIB CMEPTI, SIKi MOKJIMBO TOTIEPEIUTH CBOEYACHUM
npodinakTuka BUSIBJIIGHHSIM 200 paHHBOIO JIIarHOCTHUKOIO 3aXBOPIOBaHb

Tperst  TpernHHa [Mpuuuay Ta X HACHIAKHM, SKi MOXKHA MOTIEPETUTH aIeKBaTHUM
podiTaKTHKa JIIKYBaHHSM 1 OpPTraHi3aIfi€ero AKiCHOI METUIHOI TOTIOMOTH XBOPHM

Ha ii ocHOBI momepemKyBaHiCTh BHYTPIITHBOYTPOOHHX iH(EKINH Ta cMepTi BiJ HUX MOXKHA
MOJUTATH HA TPYIIH:

- 10 1-01 BiZHOCSATBHCA MPHUYUHH CMEPTi, KOTPI MOXKIIMBO TMOMEPEIUTH 3aCO0aMHU MEPBUHHOI
Mpo(iJaKTUKK CaMOTO 3aXBOPIOBaHHS: cTpaTh(ikaiis MpUYHH, CTaHiB Ta ¢akTopiB puznky BVYI ta
npodiakTHYHUM  BIUIMBOM HAa PHU3UKM BHHUKHEHHS 3axXBOPIOBaHb Yy  Marepi-uoza i
HOBOHAPOJPKEHOTO, BKIIIOYAIOYM CTBOPCHHS CIPHATIMBUX YMOB Ta O0€3MEYHOTO IS MOTOMCTBA
Croco0y JKUATTS CiM’1 AUTUHU 3aCO0aMH MEIMKO-COIIaTbHOI MTPOQiTaKTHKY;

- 10 2-0i rpynH BiAHOCATHCS MPUYMUHH, KOTPI MOXKHA ITOJ0JIATH BTOPUHHOIO MPO]ITaKTHKOIO,
TOOTO CBOEYACHOIO JIarHOCTHKOIO (HAJNEKHA JIarHOCTHKA) Ta JIIKYBaHHSM 3aXBOPIOBaHb y MaTepiB
(Hane)kHa KIHIYHA TPAKTHKA), IO MPU3BOJATH 10 BHYTPIIIHEOYTPOOHOTO iH(IKYBaHHS IJIOLY Ta
MEpPUHATANBHNX 1HEKIIH y MIofa i HOBOHAPOHKEHOTO. Lle J03BONUTH MOMEpeIUuTH HApOKEHHS
XBOPHUX JITEH Ta YTBOPEHHs HE3BOPOTHUX MOMIOPraHHUX ypakeHb BY1 1mie 10 HapomKeHHs: AUTHHH, a
TAKOX HE JOMYyCTUTH BHHUKHEHHA Yy Marepi 1 MJoAa IHIIMX TOE€IHAHWX 3aXBOPIOBaHb 1
HECTIPUATIMBUX CTaHiB, OB’ SI3aHMX 3 HAJAHHIM MEINYHOI JOMIOMOTH Ta YHUKHYTH STPOTEHIi;

- o 3-oi rpynu BiZHOCATHCS TPUYMHU cMepTi HeMmoBIAT 3 BVYIL, koTpi 3amexars Binx
JIOCTYIHOCTI Ta SIKOCTI HaJaHOI MEIMYHOI JONMOMOI'M HOBOHAPO/KECHUM — HaJle)KHA JIarHOCTHKA Ta
HaJIe)KHA KIIIHIYHA MTPAKTHKA 32 Cy9aCHUMH HAaCTaHOBAMH 1 CTAaHIApPTaMH, 3aCHOBAHUMH Ha JTOKAa30Bii
MEIULIMHI Ta Oe3merni namnieuTa.

{00 yHUKHYTH CyO’€KTHBI3MYy, KJIFOUYeM 10 00’ €KTHBHOI OIIIHKH MOIEPE/HKYBAHOCTI MPUYUH
3aXBOPIOBaHb 1 CMEPTi Ta ayJWTy BiJBOPOTHOCTI JIeTAJbHUX 3aKiHueHb Biji BYI y HOBOHapoIkeHHX,
BUKOpHCTaHa mapaaurMa meauiwau [ 13], 3ampononoBana L. Hood & D. Galas y 2008 pori y morosifi
it Komm’rorepHoi mocmianuipkoi acomiamii CHIA «P4 Medicine: Personalized, Predictive, Preventive,
Participatory». Takuii mepconamizoBanuii (P;) abo iHAWBIAyaJdbHHH MiAXiJ JO3BOJMB KiacH(iKyBaTh
¢akropu pusuky BVYI mpu ix crpatudikamii y KoXHOI mapu «MaTH-AWTHHA» Ta OLHWUTH NPOTHO3,
npenukamito (P;) BmmBY iH(QEKIIWHOI maToNorii MaTepi Ha BHWHWKHEHHS 3aXBOPIOBAHHS IDIOMA-
HOBoHapo;preHoro. [lpepenins (P3;) abo mpodimaktuka BYI y minoma 1 IuTHHM HUISIXOM JIiKyBaHHS
[aToyiorii Marepi Ta CBO€YacHa MiarHOCTMKA Ta JIIKYBaHHS 3aXBOPIOBAaHHS y HOBOHAPOIDKEHOTO,
JIO3BOJIMJIA BUPISHUTH TaKTHKY BEICHHS BariTHUX 1 POIUIL Ta HOBOHAPOKEHWX MPH OIHIN SKOCTI
HaJlaHOT MEIMYHOI JOTIOMOTHM 3 METOI IONEPEKSHHS HECHPUATIMBUX HACHIAKIB martosorii. Bci
3a3HaveHi P, P, Ta P3; cniBnagatots 3 rpynamu Kiacudikaiiii mornepepKyBaHOCTI BTpaT HaceneHHs [ 1].

Oxpemo BuBuYanM mnaptucunatuBHicts (P4) abo maptHepcBTO (participatory — y4acHUK,
cmiBy4acTs) — 0cOOMCTa yCBiZOMJIEHA aKTHBHA y4yacTh OaThKiB AMUTUHM Ta €(PEKTUBHICTH 3aTy4eHHS
PI3HUX CIIEIIalliCTiB y MPOIeC IHTETPOBAHOTO BEJCHHS BAariTHUX 3 METOI 30epeKeHHS 3/I0pOoB’s i
JiKyBaHHS 1HQEKIIHHUX XBOpPOO y Marepi 1 HEMOBISTH, LIO MOJETIIYE OLIHKY BIUIMBY HEIONIKIB
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MEIMYHOI Ta COIiaJIbHOI IOTIOMOTH Ha eTarax Ha/JlaHHS iX BariTHUM, POMIIIISAM i HOBOHAPO/KEHNM Ta
BiJIKpUBAE IUIHIA TUIACT MPOOJIEM, 3yMOBIICHUX HEI0AUM CTaBJICHHSIM OaThKIiB JI0 CBOTO 3JI0OPOB’S Ta
IO 3I0pOB’ Sl IOTOMCTBA.

Bignosigno sumoram ugacy B HKII «MIIL» XMP, ne Hapomxyrotscs 60% HEZOHOLIEHUX
JiTell Ta KOHLECHTPYIOTbCS XBOPI HEMOBJSATAa 3 YCiX IOJNOroBHX OyIWHKIB MicTa, B CIHiBIpali
KepiBHHLTBa [lemapraMeHTy OXOpPOHU 3[0pOB’S Ta 3akiamy, a Takox Jjikapi [1L] i po3ramoBaHux B
HpOMYy KIiHIYHEUX Kadenp XMAIIO, Bu3HaUeHI HaNMpSIMKH MiSIBHOCTI MO 3MEHIIEHHIO CMEPTHOCTI
HOBOHAPO/PKEHHX B PErioHi: po3poOyieHI Ta BHOPOBAIKEHI KPHUTEPii OLIHKKM CTaHy 3A0pPOB'S
HOBOHApOKeHHX [14] 1 KOHILEeNLig MonepeKyBaHOCTI 3aXBOPIOBAHD 1 BIJBOPOTHOCTI MPUYMH CMEPTI
[3, 11]; cTBOpeHa cucTeMa IHIWKATOPIB SKOCTI MEIWYHOI TOIMOMOTH BariTHUM 1 pOIULIIM 3
BHCXITHOIO aMHiansHOIO iH(pekiiero (BAI) Ta TtpaHcIaneHTapHHUMH IiHQEKIISAMHA Ta ITAM 3
NEepUHATANBHUME 1HQEKIisIMM 32 HO30JIOTiSIMH; BIPOBAKYETHCS IEPUHATANBHUI ayauT 3a
pexomermanissimu BOO3 [3] 1 katamHectuuHe crocrepekenHs gired 3 JJMMT i EMMT, korpi
noTpeOyIOTh ToYaTKy peadimitamii HacmigkiB BYI me min yac mepeOyBaHHS B yMOBax 3akiagy s
3MEHIIECHHS AUTSAYO01 iHBATITHOCTI Ta MOKpAIIeHHs pe3yIbTaTiB X BUXOKyBaHHSI.

st cknaaHHs eKCIIEpTHUX BHCHOBKIB PO TOTIEPEKYBaHICTh 3aXBOPIOBAHHSA 1 BiJIBOPOTHICTH
TIPUYUHA CMEPTI y KOXKHOT XBOpoi auTrHU 3 BYI, mornepenHpo BIIPOBaKEHO Ta BUKOHAHO:

1. Penensito MeamdHOi JOKYMEHTAIii BariTHUX, POMiTh 1 HOBOHAPOHKEHHWX KOXKHOI MapH
«MaTu-JUTUHA» Ha BIJNOBIIHICTH 1 JIOCTOBIPHICTH iH(OpMAIll I TMPOBEACHHS NEPUHATAILHOTO
aynuty [3] npuunan Ta Hachiakie BY1y mutuanm.

2. OuiHKy craHy 370poB’s nTuTHHH [14], BKIIOYalO4YM OIIHKY CTaHy ii BPOIPKEHOI iMyHHOI
PE3UCTEHTHOCTI Ta PeaKTUBHOCTI [15];

3. AyIUT SIKOCTI MEJMYHOI JOTIOMOTH MaTepi 1 HOBOHAPO pKeHOMY [2, 3] Ha eranax ii HaJaHHS
3a porokonami [16-20];

4. OIiHKY NPHUIATHOCTI 3aKIFOYHOTO KIIHIYHOIO Ta TMAaTOJIOTOAHATOMIYHOIO JiarHO3iB Jyis
CHIBCTaBJCHHA 1 (pOPMyYIFOBaHHSI EKCIIEPTHOIO BHCHOBKY (IIPH PO3XODKEHHI AiarHO3iB) MPO OCHOBHE
3aXBOPIOBAHHS Ta BU3HAUCHHS MPUIUHHU CMEPTi (CaMe 3aXBOPIOBAHHS a0o ioro ycknaanenHs) [3, 11, 12];

5. ExcnepTHe BUBYEHHS MONEPEIXYBAaHOCTI OCHOBHOI'O 3aXBOPIOBAHHS Ta BiIBOPOTHOCTI
OPUYMH CMepTi XBopoi mutuHU [2, 3, 11, 12] 3 aHami3oM KepoBaHUX YHHHHKIB 3aXBOPIOBaHHS Ta
BIUIMBY IIPOBEACHOI Teparii Ha yrepemKeHHs JeTaTbHIX YCKIAIHEeHb y HeMoBisTH [1-3, 11, 12].

o modatky mocmimkerns, mounHatoun 3 2007 poky, B 3akiaji BOPOBaKEHI MepUHATAIBHI
TEXHOJIOT11, IO MPHU3BEIH JO CKOPOUCHHS HEOHATAILHON CMEPTHOCTI:

1. JJomonoroBa migroToBKa Ta JIKyBaHHsS BariTHUX IPYNHA BHCOKOTO PU3UKY Y BIIIUICHHAX
MaToJorii BariTHUX paHHIX Ta mi3HIX TepwmidiB [II] 3a mpoTokomamu HiarHOCTUKA 1 JIKyBaHHA
XOpIOHAMHIOHITY, OaKkTepiypii, iH(pEKIIii CeY0CTaTeBUX MUISAXIB, ICTMIKO-IIEPBIKAJIbLHOI HEIOCTATHOCTI,
TFOCTPUX PECHipaTOPHHUX BIPYCHUX Ta OaKTepialbHUX iH(EKIIii, TOCTPOro Ta 3aroCTPEHHS XPOHIYHOTO
nienoHepputy, TORCH — indexkiii Ta iH.

2. lunamidHa yJIbTpa3ByKOBa IEPBIKO-, TUTAIEHTO- Ta (PETOMETPIs 3 OILIHKOIO TUIAEHTAPHOTO,
MYIIOBHHHOTO Ta OPraHHOTO KPOBOTOKY 3a MpoTokoioM DOHy METUIMHU IUI0Ja; MPH BUSBICHHI
C3PII — renetnuHe 0OCTEKEHHS MaTepi 1 IUTHHU.

3. HapomkeHHs KecapChKUM PO3THHOM 3a CTAHOM IUIOJA.

4. CTaHgapTy Ta HOBI MPOTOKOJIU HAJIaHHS MEIUYHOI IOTIOMOTH HOBOHAPOKeHUM 3 BV

5. MOHITOpUHT MATOTeHHOI Ta YMOBHO TAaTOTE€HHOI (JopM pPOJOBOTO KaHalmy Marepi,
IUTALICHTH, OOOJIOHOK, a TaKOX HUIYHKY, Tpaxei Ta MiCLb ypakeHb y AWUTHHU 1 KOHTPOJb (uiopu
CepeoBUILA BiIIIICHb AJ11 HOBOHAPOUKEHUX.

6. «®Di3i0J0rIYHI METOJM» BUXOKYBaHHS XBOPUX 1 HEJOHOILICHHMX JIiTeH MiATOTOBJICHUM
CepemHIM TepcoHaoM, OpHUraZol0 HEOHATOJNOTIB, CYMDKHHUMH CHEMIalliCTH Ta YPTeHTHUMH
KOHCYJIbTAaHTaAMH.

7. Binxin Bij arpeCMBHUX peaHIMAIlifHMX 3axO0JiB Ta IHTEHCHUBHOI Teparii, HeiHBa3UBHI
merogu CPAP — tepamii, Tpurepni meroamku IIBJI, BUO BenTmmAwii, nmpoTumiokosa iHQy3iiiHa
Tepamisi Ta MapeHTepajbHE XapyyBaHHs, MOAOJIAHHA IOJINparMasii, paHHId MOYaTOK TOXyBaHHS
MaTEPUHCHKAM MOJIOKOM TIiI KOHTPOJIEM TOJIEPAHTHOCTI Xap4yBaHHS, BKJIIOYAIOUU JOTUIEPOMETPIIO
ME3EHTEPiaJIbHOI0 KPOBOTOKY, BIIPOBAKCHHS 1H()EKIIHHOTO KOHTPOJIIO 3 MOCTIHHUM MOHITOPHUHIOM
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MATOTeHHO1 (JIOpH, BUKOPHUCTAHHS IUIECIPSIMOBAHOI aHTHOAKTEpiadbHOI Ta MPOTHBIPYCHOI Tepamii,
BUKOPHUCTaHHS 3aMiCHOI iMyHOTepanii BHyTPIIIHLOBEHHUMH IMyHOTJI00YTiHAMH JTIOIUHH Ta iH.

8. 3amyueHHs OaThKiB ISl BUXO/KYBaHHS XBOPUX JiTeH y BCIiX BIATIJICHHAX.

[TnaHoOBY, HEBiAKIagHY Ta YPreHTHY MEAWYHY IOTIOMOTY MarepsM 1 HOBOHApOUKEHHM
HaJaBalld y BiJJIIJICHHI €KCTPareHiTAIbHOI MATOJOTI] AJIs BariTHUX, BIJIIJICHHSIX MATOJIOrI] BariTHOCTI
paHHIX 1 Mi3HIX TEpMiHIB Ta MEIUIHMHH IUIOAY, ABOX AaKyIIEPChKUX BIATUICHHSIX 3 NalaTolo
IHTEHCHBHOTO JOTIISIAY HOBOHAPO/KEHUX, BIINIJICHHAX IHTEHCHBHOI Tepamii Ui HEeJOHOIICHUX i
perioHanbHOMY BifJIEeHHI iHTeHCHBHOI Tepamnii HoBoHapomkeHux (BITH), a takox y BigaijgeHHi
BUXO/)KYBaHHsI HEIOHOIIEHUX JITeH Ta KaOIHETi KATAMHECTUYHOTO CIIOCTEPEKECHHSI.

Ominky £KOCTI MeOWYHOI JOMOMOTH HOBOHapomkeHMM y MIIL] mpoBoamnm mHUIIXOM
IIOJICHHOTO MOHITOPWHTY BUKOHAHHSA MPUHHATHX B 3aKJIafl KIIHIYHUX IMPOTOKOJIB 1 CTaHIApPTiB
BEJCHHS BariTHUX, POJAIIb 1 XBOPUX HOBOHAPOMKCHUX, IIOMICSYHOTO PELEH3YBaHHS IEPBHHHOL
MEIWYHOI JOKYMEHTalil XBOpUX Ta TOMEPIHMX MOITEH 3 PO3IJSLIOM Pe3ybTaTiB IEPHHATAILHOTO
aynuty Ha 3acimanasx KEK i xminiko-aHatomiyanx xoH(epeHtiil. OdopMieHi eKkcrnepTHi BUCHOBKH
PO MONEPEePKYBaHICTh MPUYMHA CMEPTI Ta BiJBOPOTHICTH JICTAIHHOIO 3aKiHYCHHS B KOXHOMY
BUIAJKY HEOHaTaIbHOI cMepTi HagaBamu B JIO3 XapkiBcbkoi MiChKOT paju

Hons nmepemuacanx nojoriB npuitHaTux B MIIL Bix iX 3aranpHOT KiTBKOCTI y M. XapKOBi 3a
POKH CIIOCTEPEXKEHHSI, B CepeaHbOMY cKinaia 58% (pemra HEIOHOLIEHWX HApPOAMJIMCH B 1HIIMX
3aKiazax), IO BKa3ye Ha BHCOKY JOCTYIHICTh Ta e(EeKTHUBHY pETiOHANI3aIil0 IepUHATaTbHOL
JIOTIOMOTH Ta € PEeNpe3eHTATUBHOIO IS TMPOBEASHHS MOMYJSIIIIHOTO  eITi/IeMiOIOTiYHOTO
crioctepexeHHs (IuB. puc.1)
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Puc. 1. [lona nepeduacrux nonoeis 6io ix 3a2anvHoi Kitbkocmi 6 Micmi

Hons venoHomenux aitedd 3 EMMT micnst perionanmizamii nepuHATaIbHOI TOTIOMOTH B MICTI
BUpocia B 7,4 pas3iB , a HemoBysT 3 JIMMT — B 5,2 pasiB, a kinbkicTh giteir 3 EMMA 1a JIMMT
craHoBmia 23% BiJ BCiX MEpeAYacHO HApOHKEHUX HEMOBILT, 110 NepeOyBaiu Ha dikyBaHHI B MIIL]
(muB. puc.2).

2004-2006 poku 2010-2013 poku 2016-2018pokun
>:3=792 (100%) >:3=782 (100%) >:3=867 (100%)
HEeJOHOLWEHNX HeJOHOLWEeHNX HEeJOHOWEHUX

EMMT —
28 (3,5%)

EMMT-
73(8,4%)

EMMT-
9(1,14%)

AMMT-
30(3,8%)

AMMT-
22(2,8%)

AMMT-
127(14,6%)

Puc.2. Jlons nepeduacno HapoOoicenux oimeti 3 eKCmpemanibHOI MAioK ma Oyice MAanior MAacor miia
ceped 8CiX HeOOHOWEHUX WO TIKYB8ANUCDH 8 3aKAAOI.
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BmxuBaHicTh TIepeqIacHO HApOMKEHUX MiTel 10 28 116 B yMOBaxX Cy4acHUX MepUHATATBHUX
texHonorii MIIL] 30impmmnace i csarae 97,3%, mo BiANOBiZaE MOKa3HUKAM KpaiH 3 PO3BHHEHOIO
MeanuHOIo (uB. puc.3). [lokasauk BmxuBaHoCTi HeMOBISAT EMMT cknaB 79%, a miteit 3 IMMT —
95%, Tomi SIK BUXKHMBAHICTh MEPEIIACHO HAPOMKEHUX AiTEH 3 TAKOIO XK Macoro Tila B YKpaini Oymna —
91,5% Tta 62,1%, BigmosigHo [21].

120
100 = 85 90 92 427,975,976 96 95 _,95
N momoRELss
20 5 51,6 524 56 60 59
20
0 | ‘
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Puc.3 Busrcusanicme Hedonowenux oimeu 0o 28 OHig

Cepen Bcix HemoHomernux fiteit 3 IMMT ta EMMT BVYI mamu 183(30,5%), a momepnu Bin
BVYI 17(26,6%) 3 64 niteit. Bincotok momepiux niteit 3 BYI y Biti 1o 168 roauH XKUTTS 3a niepion
crocTepeskeHHs ckiaB cepel HeMoBIST 3 EMMT — 7,1%, cepen Hemonowmenux 3 JMMT — 1,3%, ay
Bimi 70 28 mHiB — 30impmmBes 10 21,5% Tta 5%, BiAmoBigHO, MO MOTpeOyBajIO BUBYCHHS BILIHBY
SIKOCTI HaJIaHO1 IEPUHATAIBHOT JIONIOMOTH Ha JICTAJIbHICTD.,
CrpykTypa 3aXBOpIOBaHb IEpPEAYacCHO HapojpkeHuX Jited Ta mons BVYI cepenm marosorii
HEJOHOMIEHNX (BUAIJIEHO IITPUXOBKOIO) MTOKa3aHa Ha puc.4.
AcdiKcia HOBOHapOAKEHOTO
PAC 3-4 cT., BN,
MNepuHaTanbHi MY LUHC
= BHYTPilWHbOYTPO6HA MHEBMOHIA
24,34 i BHYTPiLWHbOYTPO6HI iHdeKuii
BLLUK 3-4 cT.
i HEK
MBBP, xpomocomHa naronoris
BpoaykeHi Bagn cepus
23,19 - ;
% PaHHIM HeOHaTanbHMI cencuc

W |HWi 3axBoptoBaHHA, deTonaTii

Monorosoi Tpasmu

17,69 )
FemoniTMyHa xsopoba

Puc. 4. Cmpyxmypa 3axeoprogans i dons BYI ceped nedonowerux

Tak, BHYTpIIHEOYTpOOHA THEBMOHIs cknana 12,01%, BHyTpimHBOYTpOOHi iHGekuii — 7,79%,
HEK — 3,12% Ta panHiit HeoHaTanbauil cericuc —1,01% abo pasom Bei aith — 23,93%, He3BaKarouu Ha
IIUPOKE BUKOPHCTAHHS aHTHOAKTEpIaBLHOI Teparii XOpiOHaMHIOHITY, TieJoHedputy, Oakrepiansanx OP3
Ta iH. iHQEKUH y BariTHUX Ta poXinb. 3axBoproBaHicTe BYI cepen HenmoHomenux ckiana 26,7%o, a
PO3MOBCIOKEHICTh TIepUHATATIBHUX 1H(EKIIH NMpu peecTparlii OCHOBHOTO Ta CYMYTHIX 3aXBOPIOBAHb,
csirasia 43%o, 1110 BUILE, HDK Y MepeyacHoO HapOLKEHMX AiTel B kpaiHax €Bponu [22].

CTpyKTypy JeTalbHOCTI MepeauacHo HapomkeHux aited 3a 2016-2018 poku ta momo BVYI
cepen nmoMepiux (MoKa3aHo MTPUXOBKOIO) AUB. PUC. 5.
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BLUK 3-4 cT. MBBP, xpomocomHa natonoria
i PaHHIM HEoOHAaTaNbHUMM cencuc = BHYTpPiWHbOYTPO6GHA NHEBMOHIA
BpoparkeHi Bagun cepun = HEK
femoniTnyHa xsopoba i BHYTPiWWHbOYTPO6GHI iHbeKuiT
Acdikcia HOBOHapoa)keHoro W MNepuHaTanbHIi MNY UHC
m PAC 3-4 cT1., B/14,

Puc.5. Cmpyxmypa nemanvnocmi nedonouwtenux dimeti ma 0oasi BYI cepeo nomepaux
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JleTanbHICTH Bl OKpEMHX 3aXBOPIOBaHb — PaHHBOTO HEOHaTanpHOro cerncucy (15,2%),
BHYTpilIHbOYTpoOHOi mHeBMOHiT (10,25%), HEK(9,1%) Ta inmmx Ho3omoriunux ¢opm BYI (7,7%),
HE TepeBulyBaia aHamoriyHi nmokazHuku 111 Ykpainu, ame BuIa 3a Taki K MOKAa3HUKH JIETATBHOCTI
BiJl BPO/DKEHOI ITHEBMOHII, KOTpa CKJIana Maixe MoJoBuHY (42,6%) BiX BCiX MaTOJOTIYHHUX CTaHIB y
HEIOHOIIEHUX HEMOBJIAT, 1[0 TAKOX OiNbIIIe, HiX B KpaiHax 3 PO3BHHEHOIO METUIIUHOIO.

Crpyxtypa BYI cepen 38 nemonomennx 3 EMMT Ta mepuHaTanbHuUMHU iHeEKmisMu Oyna
TaKoI0: BHYTPIMHBOyTpoOHa mHEeBMOHIA — 21(55,3%), indexnii cnenmudidui I MEepUHATAITEHOTO
nepioay — 9(23,6%), HEK — 5(13,2%), panniii HeonatansHui cerncuc — 3(7,9%), a 3aXBOPIOBaHICTh
BVI cknana 567,8 va 1000 miTeit miei KOropTH, 10 € BACOKHM MTOKa3HUKOM JUTsl KpaiH €Bpory.

Crpykrypa BYI cepen 50 memomar 3 JIMMT ta nepuHaransaumu iH(pekmisMu Oyna TaKoro:
BHYTPIITHBOYTPOOHA MHEBMOHIS — 32(64%), iHdeknii cnenudivni A1 NepUHATATFHOTO MEpioay —
11(22%), panniit HeonatanbpHuil cencuc — 4(8%), HEK — 3(6%), a 3axBoproBanicTs cknana 405,9 Ha
1000 niTe#t maHoi KOTOPTH, MIO TAKOXK € BUCOKMM TOKa3HHUKOM 1 BKa3ye Ha pe3epBU IMOKPAIICHHS
SKOCTI HaJlaHHS TIEpUHATAIHLHOI JOTTIOMOTH B PETiOHI.

Amnami3 sxocti MeauuHoi gornomoru AitsM 3 JJMMT i EMMT npoBoawin 3a MpOTOKOJIaMH
BEJICHHS BAriTHOCTI 1 TOJIOTiIB BUCOKOTO MepUHATAIRHOrO pusuky [18-20] Ta BUXOMKyBaHHA i
JKyBaHHS HOBOHAPOHKEHUX 3 OI[IHKOIO, MPUHHATHX B YKpaiHi, iHAUKaTOpiB sKOCTi [7,8].

[Ipu mocnimpkeHH] monepeKyBaHOCTI IPUYHH CMEPTI KOPUCTYBAINCh HAUOLIBII BXKHBAHOIO B
€Bponi  Aberdeen-knacudikamiero, 3a KO KOXHHM BHIAJIOK CMEpPTI B IEpPHHATAILHOMY Ta
HEOHATAIBHOMY TIEPiOfli pO3TIANAETHCA y BIAMOBIAHOCTI O YAHHUKIB Ta MPHYHWH, SKi 1HIIIIOBaIH
JIAHITFOT B3a€MOTIOB'SI3aHUX TTOJIiH, IO MPU3BETH 10 JeTalbHOro 3aKkiHdeHHs. [lichs cTpykTypyBaHHS
CTaHy 3[0pPOB’Sl HEMOBJSITM 1 OLIHKMA BIUIMBY SIKOCTI MEAWYHOI JOMOMOTH, HaJaHOl HOMYy Yy
BIMOBIAHNX BIKOBHX TNepiofax pO3BUTKY JUIsI YHUKHEHHS 3aXBOPIOBAHHS 1 MOMNEpeHKEeHHS
(GopMyBaHHS JIETAIFHOTO 3aKiHYECHHS, CTa€ MOXIIMBHM BHUDI3HUTH 3aXBOPIOBAaHHS y IUTHHH SIK
norepeKyBaHe 3a Mepimor abo BiIBOPOTHE 3a APYrow i TPEThOIO TpyNamMH MPUYMH CMEpPTi
€Bporeiicbkoi kiacudikarii.

TakuM 9MHOM, TPHYMHOIO CMEPTi HOBOHAPODKEHOT tuTHHH 3 BYI MOXKyTh OyTH TIJIBKM OCHOBHI
3aXBOpIOBaHHSA a00 iX IeTanpHI YCKIQJHEHHS, a JUIi JiTeld 3 TrecTamifiHO He3pimicTio Ta (abo)
MATOJIOTIYHOI0 3aTPUMKOIO PO3BUTKY 1 CTaHOBJICHHS (DYHKIIH OpraHiB i chUcTeM — Iie W TOEIHAHHS
OCHOBHHIX 1 CYIyTHIX 3aXBOPIOBaHb 1 ()OHOBMX CTaHIB. BusBIEHI HO30JOTiYHI NPUYMHHU CMEPTi 3a
€TIONOTIEI0 PO3MOAUISIOT, Ha IIOTEPe/KYBaHi, YMOBHO IIONIEpEeDKYBaHI Ta HETONepeKyBaHi, a 3a
pe3yJbTaTaMu ayJuTy SIKOCTI HafaHOol MEAMYHOI Ta COLIajbHOI JAOTOMOTHU ISl YHUKHEHHS! JIETALHOTO
3aKiHUCHHs a00 IHBATIHOCTI — HA BIIBOPOTHI YM HEBiABOPOTHI. KokeH BUIIAJIOK CMEPTI MOXKE MaTH OJMH
3 BapiaHTIB MOIEPEHKYBAHOCTI Ta BIIBOPOTHOCTI 3 YOTHPHOX MPUBENCHNX Y Ta0M.2.

Tabmuns 2. Po3moxmin mepenuacHo Hapomkenux mitedr 3 EMMT i IMMT Ta BVYI 3a
TIOTIePEKYBAHICTIO Ta BIABOPOTHICTIO mpu4rH cMepTi 32 2016-2018 pokn
3axBoproBanus | [Ipuumnna cmepti| Jliarno3 martoJorii 3a MKX-10

BuiikoBHicTH

HenonepemxyBane
y 11(12,5%)

HesigsopoTHa
y 3(17,6%)

IToennanns BBP ta BYI abo
ue3opoTHi [IOH BHacmimok BYI
HECYMICHI 3 )KHUTTIM

Hexypabenbha

y 57(64,8%)

y 4(23,5%)

iHOeKil

Henonepemxysane| BinBopoTHe BYI B noegHaHHi 3 BpOKEHUMH YacTkoBo KypabenpHa
y 8(9,1%) JeTanbHe AHOMAJIISIMU Ta TIOPYIICHHIM
3aKiHYCHHS 0OMiHY pEHOBHH, KPalHBOIO
y 4(23,5%) HE3PLITICTIO HEMOBIIATH
[Monepemxkysane | HeBigBopoTHe BYVYI ycknaanena mokom, [10OH, YacTkoBo KypabenpHa
y 12(13,6%) JeTanbHe CC3B, AB3-cunapomom, 3a «IpaBUIOM
3aKiHYCHHS OpTaHHHMH YPaKCHHSIMH 30JI0TOTO Yacy»
y 6(35,4%)
[MonepemxkyBane |BixBopotHa Po3noBcromkeni nepuHataibHi Kypabenbna

Takum umHOM, TIoTIepekyBaHuX BumaikiB BYI Bussneno y 57 (64,8%) miteit 3 IMMT i

EMMT, a BiiBOPOTHUX JeTalbHUX 3aKiHUeHb — TINBKH Y 4(23,5%) HemoBmnaT. Y 6(35,4%) niteit Manu
MiCIle YMOBHO TMOIEpe/XKyBaHl BHIIQJKH CMEPTi BHACTIJIOK HEBIJIBOPOTHUX JIETATbHUX 3aKiHYCHb,
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symoBieHnx BYI, kotpi Oynu ycknaaneHi mokom, [IOH, JIB3-curapomoM 3 opraHHAMHU ypakeHHIMHA
3 mepmux roaud xutTs. e y 4(23,5%) HEeMOBIAT AOCHIIKYBaHUX TPy BiMIiYaJloCh BiBOPOTHE
JeTaNbHe 3aKiHYeHHS IIPH HEMOIepeKyBaHOMY 3axBOpIOBaHHI — moemHaHHi BYI 3 kpaifHborO
HE3pLTCTIO HEMOBIATH Ta(ab0) BPOHKEHUMH TIOPYIICHHSM OOMIHY pEYOBHH, KOTpI Ie He
JiarHOCTYIOTBCS 3-32 BiICYTHOCTI PO3IMIMPEHOT0 HEOHATAILHOTO CKPUHIHTY.

[NonepemxyBaHicTh MPUYMH 3aXBOPIOBAHHS 1 BIABOPOTHICTH cMepTi y aiteid 3 JMMT ta EMMT i
BYI npu nmapomkenni, Ta BYI B moemHaHHI 3 IHIIOIO TATOJNOTIE0, KOTpa BHMaraja BpaxyBaHHS
NPUYMHHO-HACIIIKOBUX 3B’SI3KiB 3 IPOBECHOIO a00 HE MPOBEACHOI0 TEPAITi€l0, BUBYEHA B MOPIBHIOBAHUX
rpynax 3a piBHEM iX MpO]iLIaKTHKX 3 OLIHKOK BIUIUBY SIKOCTI MEPHHATAIBHOI MEIMYHOI JOIOMOTH.
EdexruBHICTS HagaHOT MEIWYHOI JOMOMOTH B AHTEHATAIBHOMY, IHTPaHATATFHOMY Ta HEOHATATHHOMY
nepioi MOPIBHIOBANM B OCHOBHIM Ta KOHTPOJBHIM Tpymax 3 TMOPIBHSHHAM y CKUTBKH pa3iB YacTimie
niepeBaKail HEHAIKHI JlarHOCTHKA Ta JIKYBaHHS Ta 1H. HEJOMNIKU cepell XBopux HeMoBiT 3 BYI mpu
(DI =95%, p<0,05) Pe3ynpTaTn nociimkena nokasasi y Tadmn.3.

Tabmuns 3. PiBHi npodinaktaku BYI 3a €Bponeiicbkoro Kiacudikalliero mornepe KyBaHOCTi
MPUYMH 3aXBOPIOBAHb i CMEPTi

IIpnyuny 3aXBOPIOBAHHS TA BUSIBJICHI HEMOJIKM HAJaHHA MEAUYHOI J0IIOMOTH % B mapax pas
BariTHUM, POAIIISIM i HOBOHAPOIKEHUM «MAaTH-
AUTHHA»
Irp. IIrp.
1 2 3 4

IMepBunHa npodinakruka BYI ta noeananoi natosorii — forpasiiHa MmiaAroToBka 93 15 6,2
Ta 3MEHILIEHHS PU3UKY BUHUKHEHHS aTOJIOTTYHUX CTaHIB 1 XBOpoO mif yac
BariTHOCTI
Bropunna npodinakTuka — iarHocTrka Ta JIKyBaHHS IaTOJIOTi MaTepi mij yac 68 12 5,6
BariTHOCTI 1 CTaHiB pu3UKy po3BuTky BYI y nutnan
Henosixu giarHOCTHKH 1 MPOo(iIaKTHKY BPOJDKEHHUX BaJl 1 aHOMAaTiil pO3BUTKY, 21,6 2,3 9,4

B)XKHX OPTraHHUX ypaxkeHb (BiJICYTHICTh LICTUICHHS IPOTH KpacHyxH, BITJL,
THEBMOKOKY, Ti3HE MpodiakTH4He JiKyBaHHs cudinicy, BIJI); Henanexna
MpeHaTajgbHa IarHOCTHKA Ta eliMiHallis jgetanbHux BBP 10 20 TrokHIB BariTHOCTI.

HecBoewacHa nmiarHOCTHKA Ta JTIKyBaHHS i1CTMIKO-IIEPBIKAIEHOT HETOCTATHOCTI, 26,4 5,4 4,9
MOJIITiApaMHIOHY

[Ti3Ha miarHOCTHKA Ta HeOCTaTH:A eTioTpomHa Tepamis TOPY indekmii, 39,2 1,5 6,8
acuMITOMHOT OakTepiypii, BAI Ta XopioHaMHIOHITY

JiarHocTrka Ta JIIKyBaHHS COMaTHYHOI MATOJIOTI Y )KIHOK AITOPOIHOTO BIiKY i 23,1 2,8 8,3
BaritHuX (AT, I1JI, rimotupeo3, I'P3, I'PBI, mienonedputy, Ta iH. iHpeKIii)

[IpodinakTrka rocmitadbHAX iHQEKIIiH, BIULINBY MEIUKAMEHTIB, TPaBMAaTH3MY, Ta 9,2 2,5 3,7
IHIITUX ypaXXeHb 3yMOBJICHUX NiepeOyBanusM B JII13

PanHe BUABIICHHS Ta JTIKYBaHHS CTaHIB pU3UKY i O€THAHOI MATOOTI] 12 3 4

HOBOHAPOJDKEHHX 3 YPAKEHHSIM BPOKEHOI IMyHHOI PE3UCTEHTHOCT] Ha MIOYaTKOBHX )
(hazax 3aXBOPIOBAHHS.

Ananrariis yHKIUT TuXaHHs, qiarHOCTHKa Ta 3amicHa Teparis P/IC; HeiHBa3HBHI Ta 29,2 14,2 2,1
TpurepHi Mmeroauku IIIBJI Ta iH.

Ananrarfisi reMOJAMHAMIKH, JiarHocTHKa Ta jikyBauus JIT', BATII, aprepianbHoi 28,3 12,8 2,2
rimoTeHsii, rimorimikemii, 3aro0iraHHs 0XO0JIOKCHHS, IEPEerPiBaHHs, 3HEBOIHECHHSI.

Jiarnoctuka Ta JiKyBaHHs remopariqyaux posnaii, [ XH i narosoriyHoi »oBTsIHUII 29,2 6,0 4,9
JiarHoctuka Ta JiKyBaHHS IMO€JHAHUX BiTabHUX (KypabenbHux) BBP i anomaniii 22,2 9,2 2,4
PO3BUTKY, BPOXKEHUX 3aXBOPIOBaHb 0OMiHY pEUOBUH

AJlekBaTHe MapeHTepajbHE i TOJIEPaHTHE EHTEePaJIbHE XapuyBaHHs Ta IPyHE 20,6 5,0 4,1
BUT'0JTyBaHHS.

IMomepemxkeHHs TOCIiTANEHUX 1HPEKIIIH, ATPOTSHIH, 1H. 3aXBOPIOBaHb, 3yMOBJICHUX 9,6 2,4 4

HagaHHAM MeauuHoi joromor# S 00-S 09, T 00-T 98
TperuHHa npogiiIaKkTUKA:

Henane)xHa nepuHaTanbHa TiarHOCTHUKA Ta JIKYBaHHS BipyCHUX, OaKTepiadbHUX i 10,7 0 10,7
TOPU-indexmiit
He cBoedacHa mgiarHoctuka ta sikyBanas PHC, CC3B, mHeBMOHIi, MECHIHTITY, 8,2 0 8,2

HEKPOTHYHHX iH(EKIiH y II01a-HOBOHAPOIKEHOT0, 3arpo3u Ta HassHoro HEK
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[IpomoBrxeHHs TabuIi 3.

1 2 3 4
CenTUYHHH MIOK, CEMTUIEMIsl, MCHIHTIT, THEBMOHIS, T€aTUT 38,4 0 38,4
Jlicrepios, Tokcomna3zmos, renepaiizopani BIIT' », [IMB, EBB, rematut C 10,7 0 10,7
HenanesxHa TiarHOCTHKA Ta JIKYBaHHS Ba)KKOT MMATOJIOTI] Y HOBOHAPOXKCHOTO, 9,5 1,4 6,8

acoIiioBaHOI 3 BUCOKMM PHU3MKOM CMEPTHOCTI Ta iHBAIIHOCTI 3-3a IIOKY,
MeTtaboutiunoro anunosy, [IOH, CC3B, /IB3-cuHapoMy 3 BHYTPIIIHbOUEPEITHUMH
kpoBoBmiuBamH Ta BIIIK, HEKpOTH3YIOYOTO EHTEPOKOIITY

Baxkka acdikcist mpu HapoKeHi, TOCTPHI HAOPSIK TOJIOBHOI'O MO3KY 33,8 124 27
BUIK III-IV crt., cybapaxHOinaibHi Ta iHTpanepedpaibHi TeMaToMu 29,2 4,5 6,5
BHyTpinHbO4eperHi Ta CHiHaJIbHI I0JIOTOBI TPaBMU 3 CyO1ypalbHUMH 22,6 3,8 5,9
KPOBOBWJINBAMH

lNnmokcuuHo-imemivyna exnedanonaris 11 cr., [IBI 1I-111, [TBJI 17,9 3,4 53
[Mporpecytounii Ta neppoparusuuiit HEK, neputoHiT, kuikoBa HempoxiaHicTs Ha T | 12,3 0 12,3
BaXKOT acdikcii

BBC i KMII 3 kapaioreHHHM IIOKOM, JiereHeBoro Tinmeptensiero, CCH 2b-3cr. 6,2 2,2 2.8
Bpomkena marosorist Hupok 3 T'HH 5,6 2 2,5
BJI III-1V cr. 5,3 2 2,7

BucHosku.

1. Perionamizamisi rmeprHATANBHOT TOTIOMOTH Ta BIPOBA/KEHHS CYYaCHHUX BHCOKOBAPTICHHUX
NEepUHATAIBHUX TEXHOJIOTIH Ta JOKA30BOI MEAULMHY IIPU3BETIO A0 CKOPOUEHHS PAaHHBOI HEOHATAIbHOL
CMEpPTHOCTI HEAOHOUICHUX IiTell Ta (OPMYBaHHS «IPUPOTHOI CTPYKTYpW» JETaTbHOCTi, ane He
3MEHIIWIIO 3aXBOPIOBAHICTh HEOHOUICHUX AiTel BHYTPIIIHLOYTPOOHUMH iH(EKIISIMH.

2. Bucoka BmxuBanicte miteit 3 EMMT i JIMMT aBromatnyHO HE MOKpammuia iX CTaH
310poB’s, 26,6% 3 HuX momMepau 1o 28 AHIB, B T.4. 53% BiJg BaXKKUX HEKypaOeIbHUX 3aXBOPIOBAHb
MICJIsl TPUBAJIOTO CTAI[iIOHAPHOTO JIIKYBaHHS.

3. Hons xepoBanoi matonorii — BYI cnemmdiunmx nmns mepuHaTanmpHOTO mepioxy, BY
nmHeBMoHii, PHC csrae 6inbine momoBuHu 3axBoproBansb y aiteit 3 EMMT i IMMT.

4. Cepeq, BIIBOPOTHHUX JICTAIBHHUX 3aKiHUeHb y HOBoHapomkeHux 3 EMMT i JIMMT 47%
ckianaTs BYIL

5. JlikyBaHHA BariTHUX, B TOMY YHCIi 1 €TIOTpONHA Tepamis 3a XapaKTepoM BHIIJICHHX
30ynHuKiB iH(eKUill y marepi, He Ao03Bosisie YHUKHYTH oKy Ta [IOH y 35,4% niteit 3 EMMT i
AMMT nipu HapoKeHHi.

6. binsg TpeTWHM BariTHUX 3 BHYTPIIIHHOYTPOOHOIO aMHIANBEHOI IH(MEKIIE€0 OTPUMYBAIA
HeaJleKBaTHe JiKyBaHHs mo rocmitamizamii 8 MIIL, mo mpusBeno mo 3BYP Tta iHmmx opranHux
ypaxkeHb, BaxKoi acikcii, remopariunux posnazis, BIIK

7. lloganbiiie BAOCKOHAJIEHHS IEPUHATAIBLHOI AOIOMOT'H MOTPeOy€e BIIPOBAKEHHS IEPBUHHOT
npodinaktukn BYI — norpaBigHol miAroTOBKH Ta 3MEHIICHHS PU3MKY BUHHUKHEHHS MATOJOTTYHHMX
craniB i BYI mix yac BariTHOCTi, 3anpoBaJiXKeHHs MEePCOHI(IKOBAHOT MEIUIIMHM JIiBYAT-IITITKIB Ta
JKIHOK PerpoJyKTHBHOTO BiKY 3 XpOHIYHIMH 1H(EKIIIMH.

KonmixT iHTEpECiB BiACYTHIN.
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SYNTHESIS AND ANTINEMATODAL ACTIVITY STUDIES
OF SOME FUSED TRIAZINOBENZIMIDAZOLES
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Abstract. 4-Aryl-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazole-2-amines 3a-f were synthesized in
the reaction of cyclocondensation between 2-guanidinobenzimidazole and versatile benzaldehydes.
Structures of all prepared compounds were confirmed by IR, 'H NMR spectroscopy and elemental
analysis. Antinematodal activity in vitro of the substances was investigated using isolated Trichinella
spiralis muscle larvae. The tested triazonobenzimidazoles showed different activity depending on the
substituent R in their molecule as the derivatives substituted with a hydroxyl group demonstrated the
best anti-Trichinella spiralis activity in the series.

Keywords: benzimidazoles, triazinobenzimidazoles, antinematodal activity, Trichinella spiralis

Introduction. Parasitic diseases are a global health problem in developing countries with
tropical and subtropical climates. In the countries of Eastern Europe, including Bulgaria, regardless of
the results achieved in the control of parasitosis, the problem of radical treatment of some of the
common intestinal and tissue helminthiasis (e.g. trichinosis, echinococcosis, fasciolosis, filariasis, etc.)
is not solved. In clinical practice, drugs from the benimidazole group such as albendazole,
mebendazole, thiabendazole and flubendazole are widely used [1, 2] but the anthelmintic resistance in
parasites is now widespread [3]. For this reason, there is a need for new drugs for the treatment and
control of helminth infections. Promising results from pharmacological studies on the anthelmintic
activity of benzimidazole derivatives [4-7] determine the increased interest in the synthesis and study
of new benzimidazole compounds as potential antinematodal agents. The binding of different
pharmacophores into a single molecule would lead to the generation of new compounds, which have a
synergistic effect on parasites.

Aim. The aim of the present study is the design and synthesis of compounds combining in one
molecule two pharmacophores - benzimidazole and 1,3,5-triazine nucleus, as potential antinematodal
agents against the larvae of the Trichinella roundworm.

Materials and Methods. All chemicals were purchased from commercial suppliers. The IR
spectra were taken in a KBr tablet on a Varian apparatus or recorded by ATR on a Bruker Equinox 55
spectrophotometer. 'H-NMR spectra were taken on a Bruker Avance AV 600 (Bruker, Faelanden,
Switzerland). Chemical shifts are expressed in terms of tetramethylsilane (TMS) and are presented in 6
(ppm) using deuterated DMSO as solvent. The microanalyses for C, H and N were performed on Perkin-
Elmer elemental analyzer. Analyses indicated by the symbols of the elements or functions were within
+0.4% of the theoretical value. All compounds were routinely checked by thin layer chromatography
(TLC) using on ALUGRAM SIL G/UV254 pre-coated aluminium sheets with silica gel 60, 0.20 mm
thick (Macherey-Nagel, Germany) and the spots were detected under UV light (254 nm).

General procedure for the preparation of 4-aryl-3,4-dihydro[1,3,5]triazino[l,2-
albenzimidazole-2-amines: Solution of equimolar amounts of 2-guanidinobenzimidazole 1,
corresponding benzaldehyde 2a-f and few drops of piperidine in absolute ethanol, were refluxed for
40-60 minutes. After reaction mixture was cooled to the room temperature, the crude product was
filtered off and recrystallized from ethanol to obtain products 3a-f.

4-(4-Methoxyphenyl)-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazole (3a): Yield — 78%; mp
259-261°C; IR (KBr, cm™): vNH, — 3322, ~3200; vNH — 3102; vCH; — 2834, 2961; vAr — 1610, 1588,
1510; 8CH3 — 1394; vC-O — 1247, 1027; dAr — 832; 6Ar-bz — 740. Anal. calcd. for Ci¢H;sNsO (C, H,
N): Calculated (%): C, 65.52; H, 5.15; N, 23.88; Found (%): C, 65.31; H, 5.01; N, 23.76.

4-(4-Fluorophenyl)-3,4-dihydro[1,3,5 [triazino[ 1,2-a]benzimidazol-2-amine (3b): Yield -
76%; mp 238-240°C; IR (KBr, cm™): vNH, — 3405, 3200; vN-H — 3121; vAr — 3071; vAr — 1648,
1606, 1510; SCH; — 1399; dAr — 840; dAr — 742. Anal. caled. for CisH2FNs (C, H, N): Calculated
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(%): C, 64.05; H, 4.30; N, 24.90; C, 63.98; H, 4.25; N, 24.75; '"H NMR (600 MHz, DMSO) &: 8.25
(1H, br s, NH), 7.44 (2H, ddd, J = 7.2, J = 2.3 Hz, Harom), 7.25 (1H, d, J = 7.5 Hz, Harom), 7.23 (2H,
ddd, J=7.2,J=2.3 Hz, Hawom), 6.96 (1H, t, J = 7.5 Hz, Harom.), 6.82 (1H, s, Harom.), 6.82 (1H, t, J=17.5
Hz, Harom.)), 6.76 (1H, d, J = 7.5 Hz, Harom,) ), 6.65 (2H, s, NH>).
4-(4-Hydroxyphenyl)-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazol-2-amine (3c): Yield —
88%; mp > 300°C; IR (KBr, cm™): vVOH - 3541; vNH, — 3264, ~3200; VNH — 3098; vAr — 1632, 1583,
1523; vC-O — 1278; 60OH —1141; dAr — 840, 821; dAr-bz — 726. Anal. calcd. for CisHi3NsO (C, H, N):
Calculated (%): C, 64.51; H, 4.69; N, 25.07; Found (%):C, 64.37; H, 4.62; N, 24.91.
4-(3-Methoxyphenyl)-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazol-2-amine (3d ): Yield —
83%; IR (KBr, cm™): vNH, — 3439, 3318; vNH — 3242; vCHs— 2834, 2957; vAr — 1632, 1591, 1525;
SCH; — 1404; vC-O — 1252, 1043; 8Ar — 704, 761 cm’'; 8Ar-bz - 742 cm’'; Anal. calcd. for Ci1sHsNsO
(C, H, N): Calculated (%): C, 65.52; H, 5.15; N, 23.88; Found (%): C, 65.36; H, 5.10; N, 23.83. 'H
NMR (600 MHz, DMSO) 6: 8.03 (1H, bs, NH), 7.30 (1H, t, /= 7.9 Hz, Harom), 7.23 (1H, d, J=7.9 Hz,
Harom), 6.96 — 6.90 (3H, m, Harom), 6.86 (1H, d, J = 7.7 Hz, Harom), 6.80 (2H, dd, J = 6.4, 3.3 Hz, Harom),
6.71 (1H, s, Harom), 6.42 (2H, bs, NH>); 3.71 (3H, s, OCH3).
4-(3-Fluorophenyl)-3,4-dihydro[1,3,5[triazino[1,2-a]benzimidazol-2-amine (3e¢): Yield -
75%; mp 274-276 °C; IR (KBr, cm™): vNH, — 3332, 3224; vNH — 3142; vAr — 1614, 1532, 1458; dAr
— 700, 760; 6Ar-bz — 740. . Anal. calcd. for CisHi2FNs (C, H, N): Calculated (%): C, 64.05; H, 4.30;
N, 24.90; C, 63.92; H, 4.23; N, 24.82; 'H-NMR (DMSOd-6), & (ppm): 8.14 (1H, bs, NH), 7.44 (1H,
td, J=17.9, 2.3 Hz, Harom), 7.24 (1H, d, J = 7.9 Hz, Harom), 7.19 (2H m, Harom), 7.14 (1H, d, J = 7.9 Hz,
Harom,), 6.95 (1H, m, Harom); 6.84 (2H, m, Harom); 6.80 (s, 1H, Harom); 6.51 (bs, 2H, NH,).
4-(3-Hydroxyphenyl)-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazol-2-amine (3f): Yield -
81%; IR (KBr, cm™): vVOH- 3500; VNH, — 3368, 3211; vAr — 1618, 1530, 1461; vC-O — 1253; OH —
1106; Ar — 705, 776; 6Ar-bz — 730. Anal. calcd. for CisHi3sNsO (C, H, N): Calculated (%): C, 64.51;
H, 4.69; N, 25.07; Found (%):C, 64.40; H, 4.57; N, 24.89.

Anthelmintic evaluation assay

The bioassay previously reported by us [4] was used without modifications: encapsulated
Trichinella spiralis muscle larvae, 100 specimens per 1 mL physiological solution were used; the
triazinobenzimidazole derivatives tested were dissolved in DMSO and their concentration is shown in
Table 1. The samples were incubated in thermostat at a temperature of 37 °C. Control microscopic
observation for the viability of Trichinella larvae was performed after 24 and 48 hours.

Results and discussion. The target 4-aryl-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazole-2-
amines 3a-f were synthesized by cyclocondensation reaction between the 2-guanidinobenzimidazole 1
and benzaldehydes 2a-f in absolute ethyl alcohol by using piperidine as a catalysts [8] (Scheme 1).
The compounds prepared were purified by recrystallization and their chemical structures were
confirmed by IR, 'H NMR spectral data.

N N NHz
N CHO  absetom N m
D—NH ¥ N
N C=NH | —R  Ppiperidine
H N =
R

H,N

/ I

2 |

1 2a-f 3a-f R = 4-CHjs; 4-F; 4-OH;
3-OCHj; 3-F; 3-OH

Scheme 1. Reaction scheme for preparation of 4-aryl-3,4-dihydro[1,3,5]triazino[1,2-a]benzimidazole-
2-amines 3a-f.

All prepared 4-aryl-3,4-dihydro[1,3,5]triazino[ 1,2-a]benzimidazole-2-amines 3a-f were tested for
their antitrichinellosis activities against isolated Trichinella spiralis muscle larvae in the Department of
Infectious diseases, Parasitology and Tropical medicine, Medical University, Plovdiv, Bulgaria.

The experimental results, summarized in Table 1, allowed the identification of compound 3f
as the most potent anthelmintic agent (56% efficacy at a concentration 50 pg/ml after 24 hours).
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Comparing of triazinobenzimidazoles 3a-f, the rank order of anti-trichinellosis efficacy according to
the nature of the substituent R is as follows: OCHs < F < OH. The derivatives 3¢ and 3f containing a
hydroxyl group in the benzene nucleus (R = OH) have more pronounced anthelmintic effect than the
other compounds. Triazinobenzimidazoles with a substituent at position 3 of the benzene nucleus (3d,
3e and 3f) are more active than those containing the same substituent at position 4 (3a, 3b and 3¢), e.g.
3f (R = 3-OH) is more active than 3¢ (R = 4-OH), 3e (R = 3-F) is more active than 3b (R = 4-F). The
antinematodal bioassay in vitro showed that tested compounds exhibited higher activity than that of
albendazole against Trichinella spiralis larvae.

Table 1. The in vitro anti-trichinellosis activity of the 4-aryl-3,4-dihydro[1,3,5]triazino[1,2-
a]benzimidazole-2-amines 3a-f.

Concentration - 50 pg/ml Concentration - 100 ug/ml
Comp. R Efficacy after | Efficacy after | Efficacy after | Efficacy after
24 h (%) 48 h (%) 24 h (%) 48 h (%)

3a 4-OCH3s 30.5 38.5 39.5 43.4

3b 4-F 40.2 524 42.9 58.8

3c 4-OH 48.6 55.8 60.4 60.5

3d 3-OCH3 36.7 55.5 44.0 58.7

3e 3-F 41.5 60.2 48.8 63.7

3f 3-OH 56.3 63.7 61.8 68.5
albendazole 11.4 14.8 14.9 15.1

Conclusions. 1,3,5-Triazino[1,2-a]benzimidazol-2-amines were prepared by ,one pot™
synthesis. The compounds showed moderate in vifro activity against isolated Trichinella spiralis
muscle larvae. The results of anthelmintic activity studies may serve as a basis for further planned
synthesis of new antihelmintic benzimidazole compounds containing 1,3,5-triazine heterocycle.
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Abstract. There are common occasions for finding out required optional data or element from the given
algebra of sets and any kind of systems when we are solving practical and informatics tasks. In order to
solve these types of tasks or issues, students or researchers have to know about the methodologies for basic
understanding which are called tasks for searching. This process is very important as _for finding out basic
understanding and methodologies, having detailed knowledge of algorithms and searching methods,
although there are modern specific technologies and automatic programming systems.

When searching methods are programmed for informatics tasks, necessary abilities such as seeking
essential or import of program language operators and making analysis in difference among characterful
solving should be owned by students or specialists. Therefore, I set my purpose of thesis of organizing
linear searching algorithms by the parameter loop of the programming language C during the discovering
process of identifying differences, patterns, and internal core of linear searching methodologies.
Keywords: searching algorithm, linear searching, linear searching with potential barrier

In the framework of proposed goal:

- To research linear searching algorithms and discover their patterns/ stereotypes

- To solve linear searching algorithm by the way of using a parameter loop (using C language)

We consider that where is the data or element among given system? And that is why this kind
of task is called searching task and it is often transferred into the task which directed to seek given
data from massive elements. During the seeking process of solving, if there isn’t any definition or
information on necessary data, linear searching method is urgent and effective. There are two types of
algorithms which are differed from their comparing numbers:

A task: to find out x-element from a-linear massive with given n-elements.

1. Linear search: Main idea of this task is to select every first element of massive (from very
final element). After that selected element should be compared with data or given element. If the value
of the selected element fixes in the value of giving element, the number of selected elements from
massive should be saved at additional variable. In the end value of additional variable should be
checked. [1.89]

Version 1.1:

for (i=1; i<=n; i++) if (a] i |==x) k=i, /*to select from initial element, to save number of
element which was found out™®/

if (k<=n) printf(“seeking element on the position of %d”,k); //to print result

else printf(“Did not catch seeking/target element”);

Weakness of this method:

- It continues searching process until it finishes to seek every element of massive; although
given element or data is found out.

- If there are several given elements, it finds out the number of final (initial) elements. In
order to stop the weakness or disadvantage of this, below condition is appeared after selected element
or data was found out.

2. Linear searches with potential barrier: Main idea of this algorithm is to set out X element
called as a barrier at 0 (n+1) position of massive. The main goal of this action is to simplify double
condition which was written on repetition top slowing down the below execution of algorithm.
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Otherwise, it is an opportunity to leave the only condition of (a[i] != x), when the loop condition
continues again from the initial (final) point of the massive as for placing the x element, which is
being selected among the a massive, for the position of (n+1). During this searching process, 0 (n+1)
value of I —index will take the opposite value then searching process will be stopped, if x- element was
not found out from a - massive. Because ending condition of the loop is called “barrier” element, there
is no need to control over an issue on whether it finishes checking all elements. After the loops
checked the result of the value of i -index will be printed based on whether it’s value differs from an
index value of “barrier” element. [1.90]

Version 1.2:
i=1; //to select the first element of the massive
while (i<=n && ali]!=x) /*all element did not checked and if seeking element did not found out ,
to continue the searching process*/
i++; /*if seeking element was not selected, to change index due to select next element*/
if (i<=n) printf(“Seeking element on the position of %d ”,i); //print result
else printf(“seeking or target element/data was not caught”);

Version 2:

a[0]=x; //to establish “Barrier” by the way of placing x-element at the position of 0

i=n; /*because “barrier” element is placed on the initial point of massive anemenr, searching
process can start from the final index of element due to searching direction from the beginning
point of massive to the ending index of element */

while (a[i] != x) // loop for keep searching

i --; //if seeking element or data was not found out, index should be changed for the purpose of
checking next element.

if (i = 0) printf(“target/seeking element on the position of %d”, 1); //print result;

else printf(“target/seeking element was not found out™);

From this situation, following two patterns of loop can be observed:

Linear searching: Linear search with barrier:

1. Useful for any kind of massive 1. Useful for any kind of massive

2. Loop condition is combined condition 2. Loop condition is simple

3. Execution of loop is SLOW 3. Execution of loop is FAST

4. There is NO NEED for extra 4. Extra development is NEEDED for
development. placing “Barrier” element

There are several differences between two methods. Searching process needs loop with initial
condition but these differences still exist upon both of them. But it is interesting that how to solve
these algorithms by the way of using parameter loop.

Because loop in C language of programming contains itself a loop pattern with condition of
beginning, there is full opportunity to solve these algorithms by the way of using parameter loop.

Version 1.1 When code is solved by the use of the parameter loop / cycle, it is allowed to be
written by following form, in order to be improved. Therefore, let’s consider an operator.

- Break operator: Break operator is used as an operator to check the condition or cause,
and it is used in the corpus of implementing operator or used in the duplicate and loop operator.
Break operator’s main duty is to separate execution of these operators and to transfer program coach
into the next operator.

Using break operator, two below weaknesses mentioned on version 1.1 will be disappearing
and extra variable is not needed here as well.

Version 3:
for (i=1; i<=n; i++) if (a] i |==x) break; /*to select from the first element of massive, to stop loop when
seeking element was founded out*/
if (i<=n) printf(“target element is on the position of %d ”,i); //print result
else printf(“target element was not found out”);

Version 1.2 can be written by parameter loop.
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Version 4:
i=1; //to select the first element of the massive
for ( ;si<=n && ali]!=x; ) /*all element of massive was not checked and if target element is not
found out, searching will be continued*/
i++;/*if seeking element is not found out, index of the element will be changed for selection of
next element*/
if (i<=n) printf(“seeking/target element is on the position of %d” ,i); //print results
else printf(“selecting/target element was not found”);

Pattern of parameter loop is used for this time but break operator-if (a[i]==x), which is
mentioned before on version 3, is combined into the condition of parameter loop indeed.

Version 4 can be written down as follows and main point to focus is that parameter loop has
otential to implement again only one operator behind itself and this one operator should be emptied.
Version 5:
for (i=1;i<=n && ali]!=x; i++) /*If (from the first element till the last one) —all of the elements is
not checked and target data/element is not found out, searching process will be continued*/

3 //empty operator
if (i<=n) printf(“target element is on the position of %d”,i); //print result
else printf(“target/seeking element was not found out”);

- Empty operator: do not do any action and sets for only (;).
Parameter loop has a duty of executing an empty operator and ending loop process based on
loop condition. Therefore, version 2 or linear searching with barrier can be written down as follows.

Version 6:

a[0]=x; //to establish x element as a “barrier” on the position of the 0

i=n; /* because “barrier” element is placed on the initial point of massive snemeHT, searching
process can start from the final index of element due to searching direction from the beginning
point of massive to the ending index of element */

for(;a[i] !=x; ) // loop for keep searching

i --; //to change index of the element if target element is not found out

if (i != 0) printf(“seeking/target element on the position of %d”, i); /print result

else printf(“seeking/target element was not found out™);

If the first element selection and change loop for the index are involved in this algorithm.
a[0]=x; for (i=n; a[i]!=x; i--);
if (i != 0) printf(“target/seeking element on the position of %d”, i);
else printf (“target/seeking element was not found out™);
Or
for (a[0]=x, i=n; a[i--]!=x; );
if (1 >= 0) printf(“target/seeking element on the position of %d”, 1);
else printf (“target/seeking element was not found out”);

This kind of typing can be brief comparing to other types of algorithms.

Conclusions. Researching the linear search algorithm enable opportunities to observe the
differences between them, to solve the task fully by the way of using parameter loop, and to extend
own abilities or understanding as for using many variables and different methods as well as these all
opportunities can provide accurate task solution and deep understanding of using an algorithm.
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