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не здоров'я дівчат гірських районів Закарпаття неза-
лежно від соматотипу перевищує "критичний рівень"
за Г.Л. Апанасенком (1999) і відповідає "відмінному"
за критеріями Я.П. Пярната (1983).

2. Кількісний аналіз рівня фізичного здоров'я у
дівчат гірських районів за відносною величиною мак-
симального споживання кисню свідчить про переваги
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ИЗУЧЕНИ Е УР ОВНЯ  ФИЗИЧЕСКОГО ЗДОРОВЬ Я ДЕ ВУШЕ К ГОРНЫХ  РАЙ ОНОВ  ЗАК АРПА ТЬЯ ПО
МЕТ АБОЛИЧЕСКОМУ УРОВНЮ АЭРОБНОГО ЭН ЕРГООБЕСПЕЧЕ НИЯ
Резюме.  Работа посвящена изучению уровня физического здоровья девушек 16-20 лет, которые проживают в горных
районах Закарпатья. Установлено, что уровень аэробной продуктивности, который отображает физическое здоровье, у
девушек в среднему соответствует "отличному" независимо от соматотипа. Наивысший уровень аэробной продуктивности
за относительной величиной максимального потребления кислорода выявлено у представительниц эндомезоморфного
соматотипа, а самый низкий - мезоэктоморфного та эктоморфного.
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META BOLIC LE VEL OF AEROBIC MODE OF PROVIDI NG OF EN ERGY
Summary.  The work is devoted to the study of the level of physical health of females of the age of 16-20 which are living in the
mountainous area Transcarpathia. It is set that the level of aerobic productivity which shows the physical health on the average
correspond to "excellent". It is registered the highest level of aerobic productivity by the increase of oxygen consumption in females
of endomezomorfic somatic type and the lowest - mezoektomorfic and ektomorfic.
Key words:  physical health, aerobic productivity, physical capacity, somatic type.
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представниць ендомезоморфного соматотипу. Най-
нижчий рівень серед представниць інших соматотипів
зареєстровано в мезоектоморфів.

Перспективним є подальше вивчення, які значен-
ня й межі фізіологічних коливань показників аероб-
ної продуктивності організму залежно від соматотипу,
притаманні здоровому населенню інших областей.
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STOMACH INFLAMMATION MODELING WITH USE OF PHLOGOGENIC
AGENTS

Summary. The morphological changes in the stomach membranes when the  -carrageenan administrated intraperitoneally were
studied via the complex of histological, ultramicroscopic, lectin-histochemical and statistical examination methods and described in the
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article. It was found that the  -carrageenan is a strong phlogogenic agent that causes the stomach inflammation when administrated
and this inflammation corresponds to the acute gastritis according to the morphological features.
Key words: stomach membranes, inflammation,  -carrageenan, acute gastritis.

Introduction
Erosive and ulcerative, and neoplastic diseases of the

stomach are very common and represent the typical
pathology in all developed countries. High incidence of these
diseases, the steady increasing the number of patients, the
need for a balanced differentiated approach to the range of
medical schemes require a search for new and better
diagnostic methods, including the early diagnosis; all this
requires a better understanding of the etiology and
pathogenesis issues. Against this background, the role of
different examination methods and integrated use of them
acquire particular importance [Гомоляко, Бурий, 2009;
Саенко и др., 2001; Пальцев и др., 2011; Redеen et al.,
2003]. Recently the  -carrageenan was widely used in the
food industry for increasing the shelf life of food products. It
is the sulphated polysaccharide separated from the Chondrus
crispus - commonly called Irish moss or carrageen moss.
According to Thanh, 2007, this agent causes the visceral
inflammation.

Objective. The aim is to set the structural changes of the
stomach wall of the rats when the  -carrageenan
administrated. The analysis of the morphological changes
will be carried out on the basis of this data in order to
determine the type of experimental gastritis according to
Sydney System.

Materials and methods
Stomach membranes inflammation modeling was

performed in white Wistar rats. According to the American
Pharmacists Association (APhA), they are the optimal species
for studying the medications for further use in the human
treatment because the immune system of rat is the most
sensitive to the action of chemicals at the doses compared
to the body weight. Thus, the rats as the study object are the
most suitable for the drug testing and the modeling of different
pathological processes.

The study was conducted on 45 male Wistar rats weighing
220 - 250 g, 10 of which were intact ones, and 35 rats were
the experimental group. The animals were on the standard
maintenance of animals. To avoid the seasonal and daily
fluctuations, all studies were conducted in the autumn at the
morning time. Animal testing was conducted according to
"Guide for the Use of Laboratory Experimental Animals",
Appendix 4, and WMA Declaration of Helsinki - Ethical
Principles for Medical Research Involving Human Subjects.

Inflammation modeling was conducted by the
intraperitoneal administration of 5 mg of  -carrageenan
(Sigma, USA) mixed with 1 ml of isotonic sodium chloride
solution per animal. The material collection for the study
was conducted on the 1st, 5th, 7th, 10th, 14th, 21st and 30th

days of the experiment by animal's decollation after the an
overdose of thiopental anesthesia. The stomach was separated

from the esophagus and duodenum, cleaned up in the saline
solution for the further study. Then the fragments of cardiac,
fundic and pyloric sections of the stomach were placed into
the fixator. The biopsies had been fixed into the formalin
solution (4 %, neutral) for conducting the light microscopy,
and lectin-histochemical examination methods. The samples
had been fixed into the 2,5% glutaraldehyde for receiving
the semi-thin sections, and further scanning electron
microscopy. After the dehydration the samples had been
placed into the wax and the epoxy based on generally
accepted methods. The paraffin sections were stained with
the hematoxylin according to Carazzi's and Ehrlich's
techniques, and the eosin according to van Gieson Staining
Protocol, and the Alcian blue stain with eosin stain, and the
Schiff's reagent. Using the immunohistochemistry, the
samples additionally had been stained according to Mayer's
hematoxylin protocol. Peanut agglutinin (PNA) and soybean
agglutinin (SBA) had been used for conducting the
lectinochemical method. The semi-thin sections had been
stained with toluidine blue and polychromatic dye.

Results. Discussions
On the 1st day of the experiment it was established that

visually the mucosa (comparing to the intact group of animals)
was thickened, tumefied, and hyperemic. Its surface was
covered by the mucosal masses that formed a kind of
conglomerates, and the mucous layer itself became thinner
significantly, at some parts of the stomach it was out
completely. There were the multiple hemorrhages in the
lamina propria of mucosa. The epithelial layer of gastric
mucosa was presented by the glandular mucosa with a simple
cylindrical epithelium that was desquamated at the
microscopic examination, and the multiple erosions were
formed on those places. After the scanning electron
microscopy it was established that in the mucous cells of
gastric mucosa, in the basal section, there was the
polymorphism of the nuclei, and on the 2nd day there was
the atrophy, and on the 7th day there was the reduction of
granular endoplasmic reticulum. The granular endoplasmic
reticulum itself reacted by the size reduction of tubules, the
number and size of ribosomes, and the proper volume. The
reduction in functional activity of Golgi apparatus appeared
in its morphological changes, namely: the size reduction
with the component reduction, the loss of secretory granules
and vacuoles. The number of secretory granules that were
in the apical part of mucous cell, comparing to the control
group of animals, was significantly reduced. The number of
plasma cells, which were mostly in the lamina propria, was
significantly reduced that means the decrease of immune
response due to the reduction of IgA synthesis, and
lysozyme, and other antibacterial factors.
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The lamina propria itself was built of the loose connective
tissue. There was the stratification of fibrous component in it.
The mast cells prevailed in the cellular composition. The
spasm of the resistive unit was typical for the elements of
the microcirculatory bed. The average value of diameter of
lumens decreased by 20%. The venules reacted by the
dilatation, the lumens had the uneven contour. The average
value of diameter of capillaries lumens was higher than in
the intact group by 15% that, in our opinion, was related to
the local regulatory effect of biologically active substances
(histamine, heparin), which were exempted due to the
degranulation of mast cells.

The lymphatic vessels of lamina propria of gastric mucosa
were in the dilatation. Their lumens were filled with the
lymphocytes and macrophages. The number of reactive
centers increased in the lymphoid nodules. The appearance
of plasma cells was noticed along their periphery that means
the activation of immune protection system.

The main components of lamina propria of gastric mucosa
of rats were the glands that were opened up to the gastric
pits. The major glands were predominated quantitatively.
The structural components of these glands reacted to the
administration of -carrageenan in different way in different
periods of observation. On the 2nd day of the experiment
the principal cells had the prismatic shape; their cytoplasm
was weakly basophilic. In the basal section there were the
granular endoplasmic reticulum and the Golgi apparatus,
both partially atrophied; there were also the condensation
and mitochondrial swelling that means the functional stress
of principal cells. The zymogen granules were in the apical
part. Their number has decreased three times comparing to
the control group of animals. This is due to the decrease of
pepsinogen synthesis, which is then converted into pepsin
in an acidic medium. The condensation and mitochondrial
swelling had disappeared till the 14th day of experiment; the
number of zymogen granules increased but had not reached
the normal indicator. Thereby we can talk about reversible
changes that happened to the mitochondrial structures.

In the parietal cells of main exocrinocytes, conversely,
there was the increase of intracellular tubules of tubular-
vesicular complexes along the periphery that means the
hyperfunction of these cells. These changes were observed
from 7th to 14th days of experiment. The Golgi apparatus and
endoplasmic reticulum were mostly reduced in the cells.
The number of mitochondria doubled. This was due to the
active synthesis of hydrochloric acid. In the basal section of
parietal cells the synthesis of bicarbonates decreased due to
the strong reduction of Golgi apparatus and endoplasmic
reticulum; the bicarbonates entered the blood vessels of
lamina propria, then to the basal surface of epithelial cells,
and got into the mucus. The thickness of the mucus layer
decreased due to this, and as the result the neutralization of
aggressive effect of hydrochloric acid also decreased.

The number of secretory granules has decreased three
times in the additional mucous cells during the 2nd - 14th

days of experiment; that is the synthesis of secretory granules

of mucins significantly decreased; and the mucus production
decreased as a consequence that negatively impacted on
the protection of mucosa from the hydrochloric acid effect
and affected its immunological properties. The number of
secretory granules of mucins reached normal indicator only
on the 21st day of the experiment. The number and the
structure of cervical mucus cells had the negative changes
too that later reflected in the rate of regeneration of epithelial
cells and the gland in general, and the mucus production.
The recovery of number and structure of these cells
happened only till the 30th day of the experiment.

The morphological changes, which happened in the
muscular layer, mostly concerned the microcirculatory vessels
that were in the interlayers of loose connective tissue located
between the layers of smooth muscle tissue. The reaction of
these vessels was similar to the reaction of microcirculatory
bed vessels of lamina propria of mucosa with only one
difference in terms of renewal of microcirculatory bed
elements to the control group of animals. The undifferentiated
mesothelial cells prevailed in the serosa from 7th to 21st

days of experiment. This indicates the active regeneration
processes that happened during these periods of observation.
The proportion between the differentiated and
undifferentiated mesothelial cells had recovered only till the
30th day of the experiment.

The lectinochemical method found the decrease in the
frequency of binding with peanut agglutinin (PNA) in the
cardiac section of the stomach from the side of cover-pit
epithelium. The increased expression of receptors of PNA
was found on the granules of cardial exocrinocytes of glands.
The negative trend was observed for the granules of cervical
mucus cells with PNA, and with SBA in the cervical glands
in the experimental group of animals. The granules of main
exocrinocytes of glands increased the frequency of reaction
with PNA, and decreased it with SBA in the experimental
group. The surface of parietal exocrinocytes had the strong
positive reaction with SBA.

After analyzing the morphological changes that occurred
in the stomach membranes during the experiment, we found
that they reached the normal indicator only till the 30th day
of the experiment.

Conclusions and possibilities of further studies
1. On the basis of the morphological study using the

modern integrated methods there was found that the modeled
inflammation when the -carrageenan administrated in terms
of the morphological changes in the stomach membranes
causes the pathological processes that correspond to the acute
gastritis.

2. The thickness of mucous layer decreased due to the
reducing synthesis of secretory granules of mucins in the
additional and main mucous cells.

3. In the parietal cells of main exocrinocytes there was
found the increase of intracellular tubules of tubular-vesicular
complexes along the periphery that means the
hyperfunction of these cells.
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The renewal of morphological structures in the gastric
mucosa happened only till the 30th day of the experiment
comparing to the intact group of animals.

Гунас І .В. ,  Сарафінюк Л.А.
МОДЕЛЮВАНН Я ЗА ПАЛЕ ННЯ ШЛУН КУ З ВИ КОРИ СТАН НЯМ ФЛОГОГЕН ІВ
Резюме. В статті за допомогою комплексу гістологічних, ультрамікроскопічних, гістохімічних, лектинохімічних та статис-
тичних методів дослідження вивчені морфофункціональні зміни в оболонках шлунку при введенні внутрішньоочеревенно  -
карагінену. Доведено, що -карагінен являє собою сильний флогоген, який при введенні викликає запалення шлунку, що за
морфологічними ознаками відповідає гострому гастриту.
Ключові слова:  оболонки шлунку, запалення,  -карагінен, гострий гастрит.
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МОДЕЛИ РОВА НИЕ ВОСП АЛЕН ИЯ ЖЕЛУДКА С ИП ОЛЬЗОВАН ИЕМ ФЛОГОГЕН ОВ
Резюме. В статье, используя комплекс гистологических, ультрамикроскопических, гистохимических, лектинохимичес-
ких и статистических методов исследования, изучены морфофункциональные изменения в оболочках желудка при введе-
нии внутрибрюшинно -карагинена. Установлено, что -карагинен представляет собой сильнодействующий флогоген, при
введении которого развивается воспалительный процесс, который по морфологическим признакам сходен с острым
гастритом.
Ключевые слова: оболочки желудка, воспаление, l-карагинен, острый гастрит.
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Further it is planned to study the phlogogenic agents'
effect on the morphological condition of other organs of
digestive tract.
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АМПЛІТУДНІ ПОКАЗНИКИ ЕЛЕКТРОКАРДІОГРАМИ У СПОРТСМЕНІВ І
НЕСПОРТСМЕНІВ ЮНАЦЬКОГО ВІКУ

Резюме. У статті встановлені особливості амплітудних електрокардіографічних показників у спортсменів високого рівня
спортивної кваліфікації та у юнаків, які не займаються спортом.
Ключові слова: електрокардіографія, амплітуда, юнаки, спортсмени, волейболісти, легкоатлети, борці, не спортсмени.

Вступ
Спорт - особливий вид діяльності, поєднаний з ре-

гулярними високими (часто екстремальними) фізич-
ними та емоціональними навантаженнями, підвище-
ними вимогами до здоров'я спортсмена. Провідним
ланцюгом, який лімітує ступінь фізичної працездатності
спортсмена, є стан серцево-судинної системи (ССС)
[Хайретдинова и др., 2010]. Протягом останніх років
накопичено багатий досвід інструментальної оцінки
функціонального стану ССС з використанням оцінки
систолічної і діастолічної функції міокарда, електроф-
ізіологічних аспектів роботи серця, стану ендотеліаль-

ної функції, системних вегетативних реакцій у вигляді
часових і спектральних показників варіабельності сер-
цевого ритму [Пархоменко и др., 2001; Захарова, Ми-
хайлов, 2004; Баевский, 2004; Фролов, 2005; Hettinga,
Andrews, 2007; Leijnse et al., 2008] Та цей досвід, в ос-
новному, накопичено в рамках первинної і вторинної
профілактики кардіологічної патології [Макаров, 2002].
Європейський досвід, який ліг у основу рекомендацій
Міжнародного Олімпійського комітету, включає як ре-
тельний збір анамнезу так і дані фізікального і елект-
рокардіографічного (ЕКГ) дослідження з виділенням


