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In recent decades, diseases of the digestive system that require immediate, both
therapeutic and surgical treatment, have become widespread, and it is therefore a
natural task to find new and optimize existing technologies and methods for correcting
the above-mentioned nosologies. Preclinical studies of such developments are
conducted exclusively on laboratory animals and knowledge of the morphological
features of their structure for further comparison with the morphology of similar human
organs is an urgent task of modern medical and biological science. The purpose of the
study was to study the structural organization of the ileum of rabbits in comparative
species and to obtain control data on its morphological features. Adequate research
methods were used in the work according to the set goal, namely: histological,
histochemical, electron microscopic, morphometric and statistical and biopsies of the
ileum of 10 rabbits were studied. The correctness of the distribution of traits by each
of the variations obtained, the average values for each trait studied, standard errors
and standard deviations were evaluated. The significance of the difference of values
between independent micrometric values in the normal distribution of features was
determined by Student's criterion. The paper describes the main structural components
of the ileum of rabbits and compared with similar structures of the human ileum. The
ileum of rabbits, as in humans, has been determined to have four membranes: mucous,
submucosal, muscular and serous. The mucous membrane is constructed from the
epithelial layer, which is located on the basement membrane and the muscular plate
and contains cellular elements (exocrinocytes, enterocytes of various kinds, elements
of the diffuse endocrine system associated with the mucous membrane, intraepithelial
lymphocytes), blood and lymphatic vessels and nerve endings. The submucosa is
composed of loose fibrous connective tissue, which contains collagen and reticular
fibers, elements of diffuse lymphoid tissue, blood vessels, and nerve endings. The
muscular and serous membranes are constructed in the same way as in the human
ileum. Thus, after the study, it was determined that the morphological organization of
the ileum of rabbits at the optical and electron microscopic levels has general patterns
of structure similar to those in the ileum of the human.

Keywords: ileum, exocrinocytes, endocrinocytes, lymphocytes, arterioles, capillaries,
venules.

Introduction

Digestive diseases are one of the most widespread
not only in the territory of our country, but in the whole world.
Mortality from digestive diseases is a significant proportion
of all diseases [12, 13, 15]. In recent years, there has been
a steady increase in the incidence of malignant tumors of
the small intestine, including malignant non-epithelial
tumors, most often stromal tumors accounting for 4-10 %
[9, 14]. Despite the fact that the therapeutic options for
conservative therapy of small bowel disease have expanded

significantly over the last decade, about 20-60 % of patients
with inflammatory bowel disease may need surgical
treatment over the course of their lives [2, 17, 18].

In the available literature, data are available on the
morphological features of the structure of both the middle
section of the digestive tube as a whole and its individual
parts [3, 4, 5, 6, 7, 8]. However, these studies relate to the
morphology of the rat digestive tube, and the structural
features of the rabbit ileum have not been studied. The
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urgency of studying this issue is due to the fact that rabbits
are used as laboratory animals in the development of tactics
for surgical treatment of diseases of the small intestine,
which is related to the linear dimensions of the latter. Based
on the above study of morphology of the ileum of rabbits is
a normal medical and biological task, and the data obtained
will serve as reference indicators in the course of a series
of experimental developments.

The purpose of the study was to study the structural
organization of the ileum of rabbits in comparative species
and to obtain control data on its morphological features.

Materials and methods

This study used rabbits of the "Chinchilla" breed (n=10).
Animals were kept and all manipulations were carried out
in accordance with the "Rules for the Use of Laboratory
Experimental Animals" (2006, Annex 4) and the Declaration
of Helsinki on Animal Welfare, Law of Ukraine "On the
Protection of Animals against Cruelty" (No. 3447-1V of 21.02.
2006) in compliance with the requirements of the Bioethics
Commission of the Ukrainian Medical Dental Academy, in
accordance with the provisions of the "European Convention
for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes" (Strasbourg,
1986).

Histological, ultramicroscopic, morphometric and
statistical methods of investigation were used in the work.
For this purpose, in the operating department of clinical
anatomy and surgery, surgery was performed on the small
intestine in the ileum. To determine the main
morphological parameters of the ileum biopsy was removed
and compacted into paraffin and epoxy resin according to
conventional methods. From paraffin blocks, semi-thin
sections of 4-5 uym thick were made, which were then
stained with hematoxylin and eosin, followed by Van Gizon
with Harte refinement. Thin sections 1-2 um thick were
made of epoxy blocks and stained with methylene blue
and toluidine blue. Further histological sections were
examined using an Olympus C 3040-ADU digital
microscope with programs adapted for this study (Olympus
DP - Soft, license no. VJ285302, VT310403,
1AV4U13B26802) and Biorex 3 (serial number 5604).
Morphometric studies were performed using a system of
visual analysis of histological preparations. Images of
histological specimens on a computer monitor were taken
from a microscope and using a Visiion CCD Camera.
Morphometric studies were performed using VideoTest-
5.0, KAAPA Image BaseTta Microsoft Excel software on a
personal computer. Ultramicroscopic investigations were
performed on the basis of the electron microscopy
laboratory of the Ternopil National Medical University named
after 1. Gorbachevsky in accordance with the concluded
agreement on scientific cooperation.

The average size of the intestinal wall was determined
morphometrically, namely: the average total thickness of
the intestinal wall; the average thickness of the mucous

membrane; the average thickness of the submucosa; the
average thickness of the muscle; the average thickness of
the serous membrane. The morphometric characteristics
of the elements of the hemomicrocirculatory bed were
determined in accordance with the guidelines [11, 12, 18]
and the index of their capacity (Wogenworth index) was
determined. We measured the average height of the villi,
the average apical width of the villi, the average basal width
of the villi, the average diameter of the lumen of the lymphatic
vessel of the villi, the average depth of the crypts, the average
diameter of the crypts. In parallel, the average number of
structural elements of the ileum of the ileum in the villi was
calculated: the average number of columnar epitheliocytes
with a border; the average number of goblet cells; average
number of endocrinocytes; average number of
intraepithelial lymphocytes; in crypts: average number of
columnar epitheliocytes; the average number of goblet
cells; average Paneth cell count; average number of
endocrinocytes.

The statistical methods of the study evaluated the
correctness of the distribution of traits by each of the
variations obtained, the average values for each trait
studied, standard errors and standard deviations. The
significance of the difference between independent
micrometric values in the normal distribution of features
was determined by the Student's test.

Results

The study found that the ileum of rabbits is a tubular
organ which is made of mucous, submucosal, muscular
and serous membranes. The total wall thickness averaged
401.312.4 pym.

The average thickness of the mucous membrane was
288.6+8.3 um. The mean thickness of the submucosa was
17.12+2.25 ym. The average thickness of the muscle was
determined in the range 97.47+1.35 ym, and the mean
thickness of the serous membrane was 8.161+1.871 um.
As part of the mucous membrane of the ileum was
determined epithelial plate, which was represented by a
single-layer columnar epithelium. Below it was a lining of
the mucous membrane, which in turn consisted of loose
fibrous connective tissue, and even more deeply visualized
a muscular lining of the mucous membrane, which was
built of several layers of smooth myocytes (Fig. 1).

On histological preparations the mucous membrane
of the ileum of the rabbits formed a kind of relief pattern in
the form of villi and crypts. The villi of the ileum of the ileum
had a finger-like shape, and their average height was
179.2+3.6 ym. The average thickness of the villi varied
depending on its topography. Thus, the mean apical width
of the villi was 33.97+0.54 ym and the mean basal width
was 39.22+0.55 ym. In the middle of the villus was a
lymphatic duct that was closely linked to the muscular plate
of the ileum of the ileum. Its average lumen diameter was
12.16+1.81 pym. Reticular fibers and a large number of
hemomicrocirculatory bed elements were visualized
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Fig. 1. General plan for the structure of the mucous membrane of
the ileum. Thin section. Methylene blue. x100.
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Fig. 2. Microenvironment of the villi
Hematoxylin and eosin. x400.
around it, but capillaries prevailed among the latter (Fig. 2).

The cellular composition of the ileum of the ileum was
represented by different types of epitheliocytes. On
histological preparations their varieties were clearly
visualized: enterocytes with banded edges, goblet
exocrinocytes, microfold cells. At the same time, prismatic
cells with oxyphilic cytoplasm and a well-developed nuclear
apparatus were visualized among the above-mentioned
epitheliocytes. In our opinion, these are stem cells, which
in humans are localized only in the crypts and in a small
number in the basal departments of the villi, and in rabbits
they are also available in the lateral departments.

Cells with a striped border were located mainly in the
apical departments of the villi and had a cylindrical shape,
an oval nucleus. A well-developed granular endoplasmic
reticulum and lysosome complexes were visualized in their
cytoplasm. The average number of columnar enterocytes
with a border in the composition of the ileum of rabbits was
92.35+1.84 in 10 fields of view. The goblet exocrinocytes
were located predominantly in the middle departments of

the villi. Their mean number was 10.98+2.14 in 10 fields of
view. They had an elongated shape that, in our opinion,
depended on the secretory cycle phase of these
exocrinocytes. At the ultramicroscopic level, they had a
variable shape: with the accumulation of secretions, the
apical part expanded and the basal part narrowed and
contained a nucleus and an endoplasmic reticulum. Above
the nucleus, a well-developed Golgi complex was
visualized (Fig. 3).

At the same time, elements of the diffuse endocrine
system were visualized among the cellular composition of
the epithelial layer of the ileum of the ileum. At the optical
level, endocrinocytes had a triangular or polygonal shape
with a sharply basophilic cytoplasm and, as a rule,
capillaries were visualized next to them. The average
number of endocrinocytes was 0.741+0.081 in 10 fields of
view. At the ultramicroscopic level, endocrinocytes had a
rounded nucleus with a large amount of heterochromatin.
The moderately developed granular endoplasmic reticulum
and the Golgi complex were determined in the nucleolar
zone. In the cytoplasm of these cells, a large number of
secretory granules with signs of polymorphism were
determined. It was noted that the cells of the diffuse
endocrine system had no direct contact with the lumps of
the villi and were separated from them by a group of little
differentiated cells. Also, intraepithelial lymphocytes with
classical structure were visualized among the cellular
composition of the epithelial layer of the ileum of the ileum,
and their average number was 0.382+0.041 in 10 fields of
view.

Also among the cellular composition of the epithelial
layer of the mucous membrane of the villi in its basal
divisions were found micro-folding cells, which on their
apical surface formed the invagination of the nuclear
membrane. Histotopographically, these cells were usually
located near the clusters of lymphoid tissue. When visualizing
the electronograms, it is noteworthy that under the micro-
folding cells there is no basement membrane, that is, the
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Fig. 3. Ultrastructure of goblet exocrinocytes in the composition of
rabbit ileum villi. Electronogram. x10000.
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impression that the above cells perforate the latter and due
to such interaction is a close connection through the micro-
folding cells of the lymph nodes of the lining of the lamina.

Histological preparations between adjacent villi in the
depth of the mucous membrane closer to the submucosal
layer were determined by the ingrowth into the own plate of
the epithelial layer in the form of tubes. By analogy with such
structures in the human mucosa, we identified them as crypts
whose average diameter was 20.48+1.63 uym. These
structures were located with respect to the epithelial layer at
different and different depths, and their mean depth was
78.66+16.11 uym. The average number of crypts was
7.641+0.162 in 10 fields of view.

Among the cellular elements of the crypts were
determined: columnar enterocytes with a border whose
average number was 22.67+2.18 in 10 fields of view;
unbranched columnar enterocytes whose mean number
was 30.17+3.62 in 10 fields of view; goblet-shaped
exocrinocytes whose mean number was determined at
31.0243.62 in 10 fields of view; Paneth cells had an average
number 11.67+£1.84 in 10 fields of view; endocrinocytes of
the diffuse endocrine system associated with the mucosa,
the average number of which was determined at
7.821+£2.362 in 10 fields of view; intraepithelial lymphocytes
the average number of which was 1.242+0.061 in 10 fields
of view.

Among the elements of the hemomicrocirculatory bed
were identified arterioles, capillaries and venules. They were
located in both the mucous and submucosal membranes.
At the optical level, the arterioles were visualized as structures
that clearly contained three membranes and were formed
by a layer of endothelial cells located on an elastic
membrane; layer of smooth myocytes; and externally they
were covered with a non-continuous layer of adventitial
fibroblasts. In the mucosa, the mean outer diameter of the
arterioles was 11.08+0.84 um; their average lumen diameter
was determined at 7.222+0.911 pm; the mean wall thickness
was 3.8631£0.091 um. The capacity (Wogenworth index) of
the arterioles of the mucous membrane of the ileum of rabbits
was 135.5+4.4. The submucosal arterioles had an average
outer diameter at 10.43+0.81 ym. Their average lumen
diameter was determined at 9.732+0.412 ym, the mean
wall thickness was 0.712+0.061 pym, and the Wogenworth
index was 14.91+0.86.

Capillaries on histological specimens were defined as
vessels of small caliber whose wall was formed by a layer
of endothelium located on the basement membrane and a
discontinuous layer of serocytes, and unlike the arterioles,
the elastic membrane was absent. In the mucosa, the
capillaries had an average total diameter 6.153+£0.092 mm.
Their average lumen diameter was 5.283+0.084 mm, the
mean wall thickness was 0.872+0.093 mm, and the
Wogenworth index was 35.69+1.18. In the submucosal
layer, the average outer diameter of the capillaries was
6.913+0.042 mm, the average lumen diameter was
6.132+0.022 mm, the average wall thickness was

determined at 0.781+0.023 mm, and the Wogenworth index
was determined at 27.09+1.02.

Venules on histological specimens were defined as
irregularly shaped structures and endothelial cells on the
basement membrane were visualized as part of their walls,
which were covered externally by a continuous layer of
fibroblasts. In the mucosa, the outer diameter of the venules
was 12.06+0.81 mm, the average lumen diameter was
determined at 8.192+0.873 mm, the average wall thickness
was 3.873+0.841 mm, and the Wogenworth index was
116.8+3.24. In the submucosal layer, the mean outer
diameter of the venules was 12.96+0.77 mm, the average
lumen diameter was 10.19+0.85 mm, and the mean wall
thickness was 2.772+0.032 mm, and the Wogenworth
index was determined at 61.74+1.91.

Discussion

Summarizing and analyzing the results obtained, it
should be noted that the overall organization of the intestinal
wall corresponds to the basic laws of the structure of the
ileum of the person, which is confirmed by the data [1].
However, due to the type of nutrition, body placement in
space, body weight and linear size of rabbits, they have
non-human morphometric measures of medium size, both
the wall itself and its layers.

Structural and functional unit of the ileum in humans
and rabbits should be considered the crypt villus system.
Among the cellular composition of villi in rabbits, as in
humans, were columnar cells with a border, goblet
exocrinocytes, cells of the diffuse endocrine system
associated with the mucosa and intraepithelial
lymphocytes. In contrast to the cellular composition of the
human ileum, according to data [10], microfold cells that
were located in their basal compartments were found in
the composition of the villi of the rabbits ileum.

Among the cellular elements of the villi of the mucous
membrane of the ileum of the rabbits were columnar
enterocytes with a border of their percentage of the total
number of cellular elements of the villi was 88.34 %, which
is related to their main function. Goblet-like exocrinocytes
accounted for 10.51 %, endocrinocytes - 0.71 %,
intraepithelial lymphocytes - 0.36 % and poorly
differentiated epitheliocytes in the villus composition
accounted for 0.11 % of the total cell pool. Thus, the system
of the cellular pool of the villi of the ileum of the ileum in
rabbits provides the processes of absorption of
substances, the production and excretion of mucous
secretions in the cavity of the villi, and also participates in
endocrine regulation and maintenance of immune
surveillance. The poorly differentiated cells that are found
in the basal departments of the villi belong, in our opinion,
to the cambial elements.

Among the cellular elements of crypts, as well as in the
crypts of the ileum of the human are defined structural
components, namely: columnar enterocytes with a border,
columnar enterocytes without a border, goblet
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exocrinocytes, Paneth cells, endocrinocytes, intraepithelial
cells. Analyzing the distribution of cellular elements in crypts
as a percentage, another tendency for the cryptocurrency
to function as part of a morpho-functional unit is determined.
Thus, among the whole cell pool crypts, columnar
enterocytes with a border were 21.49 %, columnar
enterocytes without a border were 28.85 %, goblet-like
exocrinocytes - 29.66 %, Paneth cells - 11.16 %,
endocrinocytes diffuse endocrine system - 7.48 %,
intraepithelial lymphocytes - 1.24 %, low-differentiated cells
- 0.17 %. Thus, remodeling of the structural components of
crypts relative to similar components of the villi indicates a
redistribution of functional load toward mucous secretion
and secretion, local enhancement of secretion of digestive
enzymes and enhancement of local immune protection.
The original data obtained from the study are promising
in the future work. They will serve as controls for further
experimental development in surgery on the ileum to select
the optimal suture material for stitching its wound defect.
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CTPYKTYPHA OPTAHI3ALIS KITYEOBOI KALLIKU NABOPATOPHUX TBAPUH B HOPMI TA Y NMOPIBHANBHO-BUOOBOMY ACMEKTI

CudopeHko M.I.

B ocmaHHi ecamupiyysi WUpPOKO20 pOo3ro8ctoOXeHHs Habyru 3axeoprosaHHs mpasHOoi cucmemu, siki nompebyroms Hez2aliHo20, K
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mepanesmuy4yHo20, mak i XipypaidyHo20 riKysaHHsI i moMy rocmae 3aKOHOMIpHe 3ag0aHHs onMmuMi3ayii ICHyro4uUx mexHosoaili ma
rmowyky Hoesux criocobie Kopekuyii suweseadaHux Hosonoeil. [okniHiyHi docnidxeHHS makux po3poboK rMpoeodsimb 8UKIIHOYHO Ha
nabopamopHuUx meapuHax i 3HaHHs1 MopghoioeiyHUX ocobriugocmel ix 6ydosu 0r1st 10darbLo20 MOPIBHSIHHS 3 MOPGYOI0ZiE0 aHano2idHUxX
opzaHie fdUHU € aKkmyalrbHUM 3ag0aHHsM Cy4YacHoi meduko-bionozidHoi Hayku. Memor pobomu 6yno eusyeHHs cmpyKmypHOI
opaaHizauii kry6oeoi KUWKU Kporig y MopieHsIbHO-8UO080MY acriekmi ma O ompuMaHHs KOHMPObHUX daHUX wodo i MopghoroaidHuX
ocobsiusocmel. B pobomi sukopucmaHi adekeamHi memoou 0ocnidxeHb 8idrnogidHo Ao nocmaessnieHoi Memu, a came. 2icmosoeidyHul,
2icmoximiyHuUl, eneKkmpoHHO-MIKPOCKOMiYHUU, MopghomMempuyHUl i cmamucmuyHul ma 6ynu eusdeHi 6ionmamu kry6oeoi kuwku 10
Kporig. OuiHunu npasunbHicme po3nodiny 03HaK 3a KOXHUM i3 0mpuMaHux eapiauitiHux psidie, cepedHi 3Ha4YeHHS 3a KOXXHOH 8UBYEHOI
03HaKol, cmaHdapmHi NoMUIKUu ma cmaHO0apmHi 8i0xuneHHs. [JJocmosipHicmb PisHUUi 3Ha4YeHb MK He3anexHUMU MiKpoMempuyHUMU
g8esluyuHamu npu HopMasnbHOMY po3rnodini 03HaK eusHadanu 3a Kpumepiem Cm'lo0eHma. B pobomi oxapakmepu308aHi OCHO8HI
CMpYKmMypHi KOMMIOHeHMU Kiy60801 KUWKU KpOsie i MOPIBHSIHI 3 aHarno2iyHUMuU cmpykmypamu Kiy6080i Kuwku fmoduHU. BusHadeHo, uo
Kryboea Kuwka Kporig, 5iK i y nroOuHU cKradaembCsi 3 YomupboxX 0OOJIOHOK: Criu3080i, Midcau3080i, M's3080i i ceposHoi. Crnusosa
o0borioHka rnobydoeaHa 3 enimenianbHO20 racmy, KUl po3malwosyembscs Ha ba3sasnbHil membpaHi i M'a308ili nnacmuHui i micmume
y ceoemy cknadi KNimuHHi enneMeHmu (eK30KpUHOUUMU, eHmepoyumu pisHUx eudie, eremeHmu Oughy3HOi eHOOKPUHHOI cucmemu,
acouitiosaHoi 3i criu308010 060I0HKOK, iIHMpaenimesianbHi niMgoyuumu), KPOBOHOCHI | niMghamuyHi cyOUHU ma Hepeosi 3aKiHYeHHS.
llidcruzoea 06os0HKa cknadaembCsi 3 MyXKOI 8OSTOKHUCMOI CrOyYHOI mKaHUHU, Kompa y C80eMy cKnadi Micmumb Konnaz2eHosi i
pemukyrnsipHi 80510KHa, enemeHmu Ougby3HOI n1iMgbOiOHOI MKaHUHU, KPOBOHOCHI CyOUHU | Hepe8osi 3aKiH4eHHs. M's3oea i ceposHa
obonoHKu nobydoeaHi aHanoeiyHo kiy6oeil Kuwyi moduHuU. TakuMm YUHOM, ricrsi npogedeHo20 O00CIOXEHHS 8U3HA4YeHo, W0
MopgboriozgiyHa opeaHisayis Krybo8oi KUWKU KpOonie Ha ceimmioonmuyHOMY ma efeKmpOHHO-MIKPOCKOMIYHOMY PIBHSIX Mae€ 3a2allbHi
3akoHomipHocmi 6ydosu aHamoeidHi Kry6osil Kuwuyi moouHU.

KnroyoBi cnoBa: krybosa kuwka, 060510HKU Kily6080i' KUWKU, eK30KpUHouumu, eHOoKpuHouumu, nimgbhoyumu, apmepionu, Kaninspu,
8eHyru.

CTPYKTYPHASA OPIAHU3ALINA NOAB300LHOM KAULLKU NNABEOPATOPHbIX XXUBOTHBLIX B HOPME U B CPABHUTEJILHO-
BUOOBOM ACNEKTE

CudopeHko M. W.

B nocrniedHue decssimuniemusi WUPOKoOe pacrnpocmpaHeHue rnoay4unu 3abonesaHusi nuwesapumernbHoU cucmeMsl, mpebyoujue
HemeOneHHO20, KaKk meparnesmu4yecko2o, mak U XUpypau4yecKoeo JIe4eHUs U MO3MmoMy 803HUKaem 3aKOHOMepHasi 3adada roucka
HOBbIX U ONMUMU3ayusi cyujecmayrwux mexHonoaul u cnocobo8 KoOppeKkyuu ebllieyKkasaHHblX Ho3onoaul. [JoknuHuyeckue
uccriedogaHusi makux pa3pabomok npo8oosIMcs UCKIHYUMEbHO Ha 11labopamopHbIX XUBOMHbIX U 3HaHUs MOPghoro2u4ecKux
ocobeHHocmel ux cmpoeHusi 0nsi nocnedyrueao cpagHeHUs ¢ Mopghornozueli aHan02u4YHbIX OpeaHo8 Yeroeeka sisrisemcs akmyarnbHol
3adayeli cospemeHHolU Mmeduko-buonoaudeckol HayKku. Llenbro pabombi 6bI110 ulydeHuUe cmpyKkmypHOU opaaHu3ayuu rnooe30owHoul
KUWKU KPOJIUKO8 8 CpasHUMebHO-8UO080OM acriekme U 0715 0f1y4eHUsT KOHMPOIIbHbIX 0aHHbIX OMHOCUMEbHO €€ MOphorIo2u4ecKux
ocobeHHocmel. B pabome ucrnonb3oeaHbl adekeamHbie Memoobl uccredogaHuli 8 coomeemcmeuu ¢ MocmasieHHol yernbio, a
UMEHHO: 2ucmorsioauyeckull, 2ucmoxumMu4yecKkull, 311eKmpoHHO-MUKPOCKONUYeCcKul, MopghoMempuyecKkuli u cmamucmuyeckul u 6biuu
u3yyeHbl buonmamel node3dowHoul Kuwku 10 kponukos. OueHunu nMpasusibHOCMb pacrpedesieHus MPU3HaKoe o Kaxoomy u3
r0MYyYeHHbIX 8apualyUOHHbIX psdo8, cpedHUe 3HaYeHUsI 0 KaxXOoMy U3y4YeHHOMY rpu3Haky, cmaHOapmHbie owubKu u cmaHOapmHble
omkKroHeHus1. [JocmogepHocmb pa3nuyull 3Ha4eHUl Mex0y He3asUCUMbIMU MUKPOMemPUYECKUMU 8esluduHaMu npu HopmMasbHOM
pacnpedeneHuu npusHakos onpedensnu no kKpumepurw CmbiodeHma. B pabome oxapakmepu3oeaHbl OCHOBHbIE CMPYKMYypPHbIE
KOMMOHeHMbl M008300WHOU KUWKU KPOUKO8 U CPaBHeHUI0 C aHano2u4yHbIMU cmpyKmypamu no0e300wHOU KUWKU HYeroeekKa.
OnpederneHo, Ymo node300wWHas KUWKa KPO/IUKO8, KaK U y Yesiogeka cocmoum u3 Yembipex obosodek: cruducmod, nodcnuducmod,
MbiweyHoU u ceposHol. Crusucmasi oborioyka nocmpoeHa u3 anumeruanbHo20 facma, Komopbll pacronazaemcsi Ha 6asanbHou
MembpaHe U MbIWeYHOU nnacmuHKke U codepxum 8 C80eM COCmase KIiemoYHble 311eMeHMbl (IK30KPUHOUUMbI, SHMEepouUMbI pa3nuyHbIX
8udos, anemeHmbl 0ughgy3Hol 3HOOKPUHHOU cucmeMbl, accoyuuposaHHoU co cnusucmol obosoykol, uHmpasnumenuanbHblie
nuM@oyumsl), KPOBEHOCHbIe U fluMgbamuyeckue cocyObl U HepeHble OKoHYaHus. [Modcnusucmasi obonoyka cocmoum u3 pbixaol
80/10KHUCMOU coedUHUMesbHOU MmKaHU, KOmopasi 8 CB0eM cocmage co0epXXum KossiazeHo8ble U pemuKyisipHble 80JI0KHa, 3/1eMeHMbl
Ougpy3Hol nuMehoudHOU mKaHU, KPOBEHOCHbIe COCYyObl U HEPB8Hble OKOHYaHusi. MbiweyHass u cepo3Hasi 060/I0YKU MOCMPOEHbI
aHanoauyHo node3dowHol Kuwke 4Yesnoeeka. Takum obpasom, rnocrie npoeedeHHo20 uccriedogaHusi ycmaHo8/1eHO, Ymo
Mopghborozuyeckas opeaHu3auyusi no08300WHOU KUWKU KPOUKO8 Ha C8emoornmu4eCcKOM U 3/1eKMPOHHO-MUKPOCKOMUYECKOM YPOBHSIX
umeem obujue 3aKOHOMEPHOCMU CMPOeHUsI aHasoauyHble Moo08300WHOU KUWKe Yerlogeka.

KnioueBble cnoBa: nodssdowHas Kuwka, 06004KU M1008300WHOU KUWKU, IK30KPUHOUUMBbI, IHOOKPUHOUUMBI, TUMGOouyumsl,
apmepuorbl, Kanumnispbl, 8eHYyIbl.
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