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SPECIFIC STRUCTURE OF THE NORMAL RAT GASTRIC FUNDUS WALL
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As a result of a comprehensive study, it was ddtexdhthat the wall of the fundus of the stomachat$ according to
the basic principles of structural organizatiorresponds to humans and can be used as an expezimeate! to study the effects
of exogenous factors. By means of morphometricaresethe basic metric indicators of a wall of fundepartment of a rats’
stomach and histotopographic features of own glanel®stablished.
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The paper has been written within the researchngifie work “Patterns of morphogenesis of organissties and
neurovascular formations in normal condition, pdtdgy and under the influence of exogenous factocsiried out at the
Ukrainian Medical Stomatological Academy of the M@HUkraine (State registration No. 0118U004457).

In Ukraine, diseases of the digestive system raind among all diseases of the internal organs [4,
11]. Currently, changes in the nature of food comstion do not meet the nutritional, energy and wate
needs of the human body. This can increase the auafldiseases of the digestive system [8, 14].

Data on the influence of the nature of food [9]ydrages [12, 15], diseases [2, 6], stress and
harmful working conditions on the stomach are baéogrmore and more common in the literature.

Publications report that about 50% of the adultytaiion of Ukraine suffers from diseases of the
gastrointestinal tract, caused by the use of fodditi@es [10], which is accompanied by behavioral
disorders [13]. Specific structure and nutritiorbitsa make the rats the most appropriate experirhenta
model for studying the effect of harmful factors bomans; therefore, awareness of features of the
structural organization of the normal rat gastralws relevant to date.

The purposeof the work was at the establishing the structteatures of the normal rat gastric
fundus wall.

Material and Methods. 10 outbred mature male albino rats were involved the study. After
animals euthanasia, fragments of the gastric fumaisvere fixed in 10% neutral formalin for thrdays.

Subsequently, pieces of the gastric fundus walediin formalin, were embedded into paraffin
according to conventional technique [1].

Sections of 5-10 um thick were made by the sledigeitome and put onto the slides using the
stencil technique.

After staining with hematoxylin and eosin the saasi were put into polystyrene and studied in the
light microscope.

Microimaging and morphometric study of the specisn@ras carried out using the microscope
equipped with the DCM 900 digital microphoto attmeimt and the software adapted for these studies.
Morphometric data were statistically processedguieExel software [5].

Animal housing and experiments on them have beeriedaout in compliance with the
requirements of international principles of the f&pean Convention for the Protection of Vertebrate
Animals Used for Experimental and Other ScientiRarposes” and general ethical principles of
experiments on animals [7].

Results of the study and theirDiscussion.
The gastric wall of rats of the control group had a
regular structure and consisted of a mucous
membrane with submucous layer, muscular and
serous layers (Fig. 1).

The mucous membrane of the gastric fundus
of rats of the control group was covered with a
single layer columnar epithelium formed by
superficial mucocytes. The lamina propria consisted
of loose unformed connective tissue in which the
vessels of the blood microvascular system were
located. The muscular plate of the mucous
Fig. Gastric fundus wall of rat of the contrologp. membrane separated the latter from the subm_ucous
Microimage. H&E stain. 100 x magnification. layer and was formed by smooth muscle tissue
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that formed folds taking part in the formation loétsurface topography of the stomach. Large veaséls
nerve conductors were found in the submucous I&ferphometric study has established the basic metri
values of the gastric fundus wall of rats of cohgpmup (Table 1).

Table 1

Morphometric description of the gastric fundus wall of rats of control group (um)

Parameters

Total thickness
of the wall

Thickness of the
mucous membrané

Thickness of the
> submucous layer

Thickness of the
muscular layer

Thickness of
the serous laye

Control group

1259,0+15,47

673,28+6,18

127,78+8,19

454,24+3,13

9,51+0,67

Superficial mucocytes were cylindrical; mucus gtesuvere localized in the apical part; in the
basal part the nucleus and endoplasmic reticuluswigaalized (Fig. 2a).

The lamina propria was detected beneath the epithetontaining the proper gastric glands. They
were simple, weakly branched, tubular, and corgsistéhe isthmus, neck and head (Fig. 1). Propeardg
of the gastric fundus contained cervical, basal perietal exocrinocytes, stem cells and endocritescy
Cervical exocrinocytes were found only in the netthe glands and were similar in structure to siigel
mucocytes, had an irregularly shaped nucleus, egrgranules were localized in the apical partsadis.
Stem cells were also detected only in the neckhay dervical exocrinocytes and were a source of
regeneration of both the superficial epitheliuntha&f gastric fundus and the cells of the properdgamheir
nuclei had a basal localization (Fig. 1a).

The basal exocrinocytes made up the vast majofitiyeomain part of the gland. Their cytoplasm
was stained basophilic, the nucleus was detetcéldeibasal part of the cells, the apical part dopth
secretory granules (Fig. 2b). Parietal exocrinaeyere detected from the outside of the main celtse
adjacent to their basal ends and were localizedlynei the upper half of their proper glands andtsred
ones were found at the bottom. Their cytoplasm staisied oxyphilic (Fig. 2b).
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Fig. 2. Necksd) and bodies (b) of the fundal glands of rat of¢hatrol group. Microimage. H&E stain. 400 x maggation.
Endocrinocytes of the proper gastric glands weteded in the deep parts. The sections, stained
with hematoxylin-eosin, had an optically light eagphilic cytoplasm, apical parts were not conjoinith
the lumen, granules were accumulated in the bastd (Fig. 3a).
Vessels of the blood microvascular system, nanatgrioles and venules, were detected in the
lamina propria; capillaries were localized in tlmgective tissue between the glands (Fig. 3a).
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Fig. 3. The bottom of the fundal gastric glandse(réd microvasculature of the lamina propria (bjat$ of the control group. Microimage.
H&E stain. 400 x magnification.
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The muscular plate of the mucous membrane was fbimeseveral rows of smooth myocytes.
Arteries and veins were visualized in the looseneative tissue of the submucous layer (Fig. 3b).

The local protective barrier in the mucous membrainthe gastric fundus of rats of the control
group was represented by intraepithelial lymphaeykedg. 4a). Lymphocytes, macrophages and plasma
cells were detected perlvascularly in the lamirappa (Fig. 4b).
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F|g 4. Intraepithelial Iymphocytes at the bottofrthe gastric fundal glands (a) and leukocyteshlamina propria (b) of the gastric
wall of rat of the control group. Microimage. H&Eam. 400 x magnification.

At the neck of the gland in the group of intactraals, the outer diameter was 34.17 + 1ufr3
the diameter of the lumen was 10.63 + Quii¢t the height of the epitheliocytes was 12.14 HQuh.

At the body of the glands, the outer diameter wa8B+ 1.26um; the diameter of the lumen was
7.47 £ 0.39um; the height of the epitheliocytes was 11.09 HQus.

At the bottom of the gland the outer diameter w68 + 1.43.m; the diameter of the lumen was
7.72 = 0.29um; the height of the epitheliocytes was 14.47 & Quwah.

Thus, the results of histological examination s¢feat the wall of the fundus of the rats’ stomach
according to the basic principles of structuralamigation corresponds to human and can be used as a
experimental model to study the effects of exogsrfaators.

The determined metrics data showed that the lamgésiator of the outer diameter and height of
the epitheliocytes of the rats’ gastric glandshaf tontrol group was in the bottom, the averagmeiar
of the lumen - in the body of the glands. The dithed values of the average wall thickness arsistent
with the data of other researchers [2, 3].

As a result of a comprehensive study, it was ddtexdhthat the wall of the fundus of the stomach
of rats according to the basic principles of suuaitorganization corresponds to humans and carsée
as an experimental model to study the effects ofjerRous factors. By means of morphometric research
the basic metric indicators of a wall of fundal dgment of a rats’ stomach and histotopographitufea
of own glands are established.
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Y  pe3ympTaTi = HPOBEAEHOTO0  KOMIIIEKCHOTO
JOCIIIUKEHHST BU3HAYCHO, IO CTiHKA (yHIAaIbHOI YaCTHHU
LUIYHKY LIypiB 32 OCHOBHUMH INPHUHIUIIAMH CTPYKTYpHOI
opraHi3allii BiJIlOBiIa€ JIIO/IMHI 1 MOXKe OYTH BUKOPHCTaHA B
SKOCTI CKCIIEPUMCHTAJILHOI MOJENi [l BHUBYCHHS il
€K30reHHHUX YMHHHUKIB. 32 JOMOMOTOI MOP(HOMETPUYHOTO
JOCII/UKEHHSI BCTAHOBJICHI OCHOBHI METPHYHI MOKa3HUKU
CTIHKM  (yHOATBHOTO BINAUTy NUIyHKY MIypiB Ta
ricrotonorpadidHi 0COOIMBOCTI BIACHUX 3aJ103.

KnrouoBi cioBa: ¢ynmanpHa dYacTHHA ILTYHKY,
CTIHKA, BJIACHI 3aJI031, MOp(HOMETpisl.
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B pesynbrare mpoBeeHHOro KOMIDIEKCHOTO MCCIIEI0BAHUS
OIIpeJIe]IeHO, YTO CTEHKAa (DyHJANBHBIA YacTH MKENIyAKa KpPBIC
OCHOBHBIMH ~ TPHHLMIIAMH CTPYKTYpHOH OpraHHu3aluH
COOTBETCTBYET YEJIOBEKY M MOXKET OBITh HCIIOJIb30BaHA B KAUeCTBE
OKCHEPUMEHTAJIBHOH ~ MOJENM Uil HM3ydeHHsl  JIeHCTBHS
9K30reHHbIX (akTopoB. C mOMOIIBIO MOPHOMETPHIECKOTO
HCCIIEIOBAHMS YCTAHOBIIEHBI OCHOBHBIE METPUUECKHE NTOKA3aTENN
CTeHKH  (QYHOAIPHOTO  OTAeNa  JKeIyAKka  KpeIC |
THCTOTOTNOrpaduIecKre 0COOEHHOCTH COOCTBEHHBIX JKETIE3.

KnroueBble ciioBa: (yHnanbHas 4acTh XKeNy/IKa, CTEHKA,
COOCTBEHHEIE JKele3bl, MOP(HOMETPHSL.
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