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HE 340pOB’'A AiBYAT ripCbKMX panoHiB 3akapnarTsa Hes3a-
JIEXHO Bif, COMATOTUMNY NEPEBULLYE "KPUTUYHUIA PiBEHB"
3a I.J1. AnaHaceHkom (1999) i Bignosigae "BigMiHHOMY"
3akputepiamm A.I1. NapHata (1983).

2. KinbkicHM®n aHani3 piBHA disMYHOro 340poB'sa y
fiBYaT ripCbkMUx pPanoHiB 3a BiZAHOCHOK BEMMYMHOIO MakK-
CUMasTIbHOr0 CNOXMBAHHSA KMCHIO CBIA4MTb NPO nepesarn

npeacrtaBHULbL eHaoMe3oMopdHoro comaroTnny. Han-
HUX4YUI piBEHb cepen NpeacTaBHULb iHLWMX COMATOTUNMIB
3apEeecTpoBaHO B ME30EKTOMOPIB.

lMepcnekTMBHUM € noganblle BUBYEHHS, SKi S3HAYEH-
HA 1 Mexi di3ioNoriYyHMX KoMBaHb NOKa3HUKIB aepob-
HOI NMPOAYKTUBHOCTI OpraHi3my 3aexHO Bif, comarotmny,
npUTaMaHHi 300POBOMY HACEeNIEHHIO iHLWNX obnacTen.
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M3YYEHUE YPOBHA ®USUYECKOro 340POBbA AEBYLIEK FOPHbIX PANOHOB 3AKAPMATbA MO
METABOJIMHMECKOMY YPOBHIO A3POBHOIro SHEPIOOBECMEYEHWA

Pesiome. Pabota nocssilieHa n3y4eHuto ypoBHS Gu3n4eckoro 340poBbs aesyliek 16-20 neT, KoTopble MPOXUBAOT B rOPHbIX
parvioHax 3akapratbs. YCTaHOBIEHO, 4TO YPOBEHb aspOOHON NpoayKTUBHOCTU, KOTOPbLIVI OTODpaxaetr u3anyeckoe 340p0Bbe, y
AEBYLLEK B CPEAHEMY COOTBETCTBYET "OT/In4HOMY" HEe3aBUCUMO OT comatoTuna. HawvsbicLumii ypoBeHb aspOOHOU npoayKTUBHOCTH
3a OTHOCUTEJIbHOV BE/IMYNHON MakCUMasabHOro rnoTpebrieHnsi KUC0poAa BbiISIB/IEHO Y MPeACcTaBUTe b HUL 3HLO0ME30MOPHHOro
comaroTuna, a cambiii HU3KUKI - ME309KTOMOPGHOro 1a 3K TOMOP@PHOro.

KnioueBble CnoBa: @uamnyeckoe 340p0Bbe, aspobHasi rnpoayKTMBHOCTb, ¢duaunyekas paboTocrocobHOCTL, COMaToTUrl.

Dulo O.A.

STUDY THE LEVEL OF PHUSICAL HEALTH OF FEMALES OF MOUNTAINOUS AREA TRANSCARPATHIA BY THE
METABOLIC LEVEL OF AEROBIC MODE OF PROVIDING OF ENERGY

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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STOMACH INFLAMMATION MODELING WITH USE OF PHLOGOGENIC
AGENTS

Summary. The morphological changes in the stomach membranes when the A-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 wasfound that the A-carrageenan is a strong phlogogenic agent that causes the stomach inflammation when administrated
and this inflammation correspondstothe acute gastritisaccording tothe morphological features.
Key words: stomach membranes, inflammation, A-carrageenan, acute gastritis.

Introduction

Erosive and ulcerative, and neoplastic diseases of the
stomach are very common and represent the typical
pathologyin 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 [Fomonsko, bBypui, 2009;
CaeHko u gp., 2001; Manbues u gp., 2011; Redeen et al.,
2003]. Recently the A-carrageenan was widely used in the
food industry for increasing the shelf life of food products. It
isthe 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, 5", 70 10", 14" 21st and 30"
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 15t 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 mucosawith asimple
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 2" day there was
the atrophy, and on the 7" 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 componentiniit.
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
centersincreased in the lymphoid nodules. The appearance
of plasma cellswas 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 A-carrageenan in different way in different
periods of observation. On the 2" 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 14" day of experiment; the
number of zymogen granulesincreased 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 7" to 14" 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 2" - 14"
days of experiment; that isthe 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 21 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 30" 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
elementstothe control group of animals. The undifferentiated
mesothelial cells prevailed in the serosa from 7" to 21t
days of experiment. This indicates the active regeneration
processesthathappened 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 changesthat occurred
in the stomach membranes during the experiment, we found
that they reached the normal indicator only till the 30" day
of the experiment.

Conclusions and possibilities of further studies

1. On the basis of the morphological study using the
modern integrated methodsthere was found that the modeled
inflammation when the A-carrageenan administrated in terms
of the morphological changes in the stomach membranes
causesthe pathological processes that correspondto 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.

digestive tract.
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MOJEJIIOBAHHA 3ANAJIEHHA WJYHKY 3 BUKOPUCTAHHAM JIOFOTEHIB

Pesiome. B crarti 3a 4OMOMOroo KOMraeKcy riCTO/OMNYHMX, YIibTPaMIKPOCKOMIYHMX, FICTOXIMIYHUX, JIEKTUHOXIMIYHUX Ta CTaTUC-
TUYHUX METOLIB AOC/IAXEHHSI BUBYEHI MOPPOPYHKLIOHAIbHI 3MiHN B ODO/IOHKaX LUJTYHKY Py BBEAEHHI BHYTPILLIHbOOYEPEBEHHO .-
KapariHeHy. /loBeneHo, Lo A-KapariHeH SIBSiE COBOK0 CUTbHWV (JIOrOreH, SIKuii rnpu BBELAEHHI BUKINKAE 3arasieHHsl LUYHKY, Lo 3a
MOPDONOoriYyHMMYU O3HaKaMU BiAIMOBIAAE rOCTPOMY racTpuTy.

KnioyoBi cnoBa: 0060s10HKU LUYHKY, 3arnaneHHsl, A-KapariHeH, rocTpuii racTpur.
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MOJEJINPOBAHMUE BOCMNANIEHUA XENYOKA C UMOJIb3BOBAHUEM $JIOTOFEHOB

Pesiome. B cTarbe, UCMoJIb3ysad KOMIMJIeKC r’MCTo/1I0rn4eckux, ybTPaMUKPOCKONNYeCKnuX, rmcToOXMMmndecknx, J1eKTuMHoxmmmn4ec-
KUux v CTatnuCcTu4ecknx MeTogqoB nccseoBaHus, n3y4eHbl MOpd)Od)yHKL{MOHaﬂbeIe N3MEHEHUsI B 0bos104Kax Xxenyaka rnpu eeege-
HUW BHYTPUOPIOLLIMHHO A-KaparnHeHa. YCTaHOBIEeHO, 4TO A-KaparvHeH rpeacTaBrisieT cobos Cu/lbHOAENCTBYOLME GIOroreH, npu
BBEJeHUN KOTOPOro passnuBaetTcs BOCIaanTesbHbl rpotecc, KOTOprI/Iv no MOp¢O/70FM'-IeCKMM rnpu3Hakam cxogeH ¢ OCTpbiM
racTpuTom.
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AMIAITYOHI MOKA3SHUKU EJIEKTPOKAPAIOIPAMU Y CINOPTCMEHIB |
HECMOPTCMEHIB IOHALIbKOI'O BIKY

Pesiome. Y crarri BcrarosneHi ocobamBoCcTi aMniTyaHuxX eneKTPpoKapaiorpadidHNX NOKasHUKIB Y CIOPTCMEHIB BUCOKOro PisHS
CrIOPTUBHOI KBaJTiQiKaLlii Ta y tOHaKIB, SIKI He 3aViMaroTh Csl CrI0PTOM.
Knto4oBi cnoBa: esiektpokapaiorpagia, amnitTyaa, loHaku, CriopTCMEHM, BOeXBOICTH, IerkoaraeT, 6opLyi, He CriopTCMEH!.

Bctyn

CnopT - ocobnmBuin BUA, AiiNbHOCTI, NOEOHaHNIA 3 pe-
rYNsipPHUMM BUCOKMMU (4aCTO eKCTpeMalbHUMK) i3ny-
HMMWN Ta EMOLIOHIbHUMW HAaBaHTXEHHAMW, NiABULLE-
HUMU BUMOraMmn 40 340pOB'S cnopTcMeHa. MposigHUM
JNIaHLIOrOM, SIKMIA IMITYE CTyNiHb ®i3NYHOI Npaue3naTHOCTI
CNOPTCMEHA, € CTaH CepLeBO-CcyanHHoi cnctemmn (CCC)
[XanpetanHoBa u gp., 2010]. MpoTAarom oCTaHHiX pokKiB
Hakonn4yeHo Garatuii A0CBif, iIHCTPYMEHTaNbHOI OLLiHKK
dyHKuioHanbHOro ctaHy CCC 3 BUKOPUCTAHHAM OLLIHKWN
CUCTONIYHOI i giacTonivyHOoi GyHKLUIT Miokapaa, enekTpod-
i3ionoriyHMx acnekTiB poboTU cepls, CTaHy eHaoTenianb-

HOi PYHKLi, CACTEMHUX BEreTaTMBHUX peakuin y BUrnsgj
4acoBUX i CNEKTpaIbHUX NOKa3HUKIB BapiabenbHOCTi cep-
uesoro putmy [MapxomeHko n gp., 2001; 3axaposa, Mu-
xainnos, 2004; baesckuit, 2004; dponos, 2005; Hettinga,
Andrews, 2007; Leijnse et al., 2008] Ta uewn pocsia, B OC-
HOBHOMY, HaKOMMWYEHO B pamkax NEPBUHHOI i BTOPUHHOI
npodinakTukn kapaionoriyHoi naronorii [Makapos, 2002].
€Bponencebknin 4OCBIA, SKUI Nir y OCHOBY PEKOMEHAALLIN
MixHapogHoro OniMniNnCbKOro KOMITeTy, BKJIIOYAE K pe-
TenbHUIA 36ip aHaMHe3y Tak i JaHi isikasibHOro i enexT-
pokapgaiorpadivyHoro (EKI) pocnimxeHHs 3 BUAINEHHAM
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