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addicts suffering from multiple organ dysfunction syndrome as a result of drug addiction, together with significant
economic and moral difficulties, make the problem of drug addiction one of the most actual in most countries of the
world. These circumstances necessitate further study of the effects of opioids on the human body.

The aim is to identify changes in the structural organization of the submandibular gland after two and three
weeks of opioid exposure and to assess the correlation between the duration of opioid administration and the level
of organ destruction.

Object and research methods. In this study, we used a method of modeling the effect of opioids on the body
of white rats and a histological method to study the microstructure of the submandibular gland of rats under the
influence of opioids.

Results. The first changes in the structure of the submandibular gland components are determined already after
2 weeks of intramuscular injection of the opioid (nalbuphine) at a dose of 8 mg/kg in the first week and 15 mg/kg in
the second week. In particular, stasis in the capillaries was observed, as well as edema of the interlobular connective
tissue. Three weeks after the administration of an opioid analgesic at a dose of 20 mg/kg in the submandibular gland
preparations of experimental animals, an increase in destructive changes in serocytes was observed, in particular
the development of necrosis of secretory cells in the terminal protein and mixed sections. Alterative processes
were noted in the parenchymal elements of the organ and the subsequent development of discirculatory changes,
namely, further expansion of arterioles and venules, mainly due to their overflow with erythrocytes.

Conclusions. A clear relationship was established between the depth of structural changes in the submandibular
gland of the white rat, including its hemomicrocirculatory bed, and the duration of opioid analgesic administration.
The data and conclusions obtained can be used both in theoretical medicine and in clinical practice, in particular by
dentists, maxillofacial surgeons, gastroenterologists, etc.
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The incidence of digestive system diseases is increasing every year. Their causes may include both endogenous
and exogenous factors that affect the morphofunctional properties of internal organs, such as the ileum. The aim
of the study was therefore to evaluate the structural organisation of the rat ileum in order to identify its similarities
to, and differences from, the corresponding structures in humans. The study was conducted on 10 sexually mature
rats in compliance with bioethical standards. Macroscopic and microscopic examinations of the ileum were per-
formed. The histological structure of the intestinal wall, the structural organisation of the mucosa and its cellular
composition, as well as the components of the haemomicrocirculatory bed, were assessed. It was established that
the ileum is the distal part of the small intestine, which directly continues into the caecum. Histological examination
revealed that the intestinal wall consists of four layers: serous, muscular, submucosal and mucosal. The surface of
the latter is characterised by villi and crypts. The intestinal villi are covered with columnar epithelium. Among the
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cellular elements, goblet cells, columnar epithelial cells with and without a brush border, as well as endocrine cells,
were identified. The haemomicrocirculatory bed was represented by capacitive (venules), resistive (arterioles) and
exchange (capillaries) links, which were observed in both the submucosa and mucosa. Thus, it was established that
the morphology of the rat ileum corresponds to that of the human ileum, thereby enabling the development of ex-
perimental studies aimed at identifying approaches to the treatment and prevention of small-intestine diseases in
humans. The results can also be used to evaluate morphofunctional changes in the rat ileum following the adminis-

tration of a complex of chemical food additives.

Key words: digestive tract, ileum, intestinal wall, goblet cells, columnar epithelial cells with brush border, ve-

nules, arterioles, capillaries, rats, experimental study.

Connection of the publication with planned re-
search works.

The work is a fragment of the research project
“Pathogenetic mechanisms of post-stress disorders
under the influence of exogenous factors and factors of
wartime and the search for methods of its correction”,
state registration number 0124U003313.

Introduction.

Digestive diseases remain a significant medical and
social problem. According to estimates from the Insti-
tute for Health Metrics and Evaluation (IHME), in 2021
all digestive diseases together accounted for 90.0 million
DALYs (disability-adjusted life years; 95% Ul 82.7-99.6),
representing 3.12% of the total DALYs worldwide. They
ranked 13th among the causes of DALYs and 8th among
the causes of mortality [1]. Compared with 2019 (88.99
million DALYs), this figure showed a slight increase, in-
dicating a negative trend in the prevalence of digestive
system disorders [2].

The main causes of gastrointestinal diseases may
include both endogenous factors, such as heredity, and
exogenous influences. The latter comprise alcohol and
drug abuse, smoking, stress and nervous overload, in-
fectious agents, high body mass index, the use of certain
medications, and unfavourable environmental condi-
tions. One of the most important causes remains poor
nutrition, which is associated not only with eating habits
(excessive consumption of fast food, insufficient dietary
fibre), but also with the quality of food. In particular, the
use of chemical food additives intended to improve the
organoleptic properties of food can induce morphologi-
cal changes in internal organs and, consequently, impair
their functional properties, as confirmed by the results
of several studies [3, 4, 5].

In view of the above, the study of the structural or-
ganisation of the digestive system under normal condi-
tions, particularly in rats, which are often used as model
animals for reproducing pathological processes, is a rel-
evant task for modern morphology. The ileum deserves
special attention, as it performs several important func-
tions, namely the absorption of amino acids, glucose,
fatty acids and vitamins, as well as the provision of im-
munological protection. Therefore, conducting a study
aimed at analysing the morphology of the rat ileum in
the control group can make an important contribution
to understanding pathogenesis and to identifying poten-
tial directions for the prevention and treatment of small
intestine diseases.

The aim of the study.

To determine the structural organisation of the ileum
in rats in order to determine its similarities and differ-
ences from similar structures in humans.

Object and research methods.

The study was conducted on 10 sexually mature
white rats, which were kept under standard conditions
at the experimental biological clinic of Poltava State
Medical University and provided with free access to
water and standard vivarium food.

Macroscopic and histological examination of the
ileum was carried out. Biomaterial sampling was per-
formed after the rats were removed from the experi-
ment by overdose of thiopental sodium. Ileum biopsies
were fixed in 10% neutral formalin, embedded in par-
affin, and histological sections 3-4 um thick were pre-
pared according to standard protocols [6]. The sections
were stained with haematoxylin and eosin. For semi-thin
and ultrathin sections, the material was fixed in glutar-
aldehyde and phosphate buffer, followed by embedding
in EPON-812. Sections from epoxy blocks were stained
with toluidine blue and methylene blue. During the
evaluation of histological preparations, the structure of
the ileum wall, the morphology of its structural compo-
nents, the cellular composition, and the links of the hae-
momicrocirculatory bed were assessed.

Microphotography of the selected areas was per-
formed using a Levenhuk D740T microscope with a dig-
ital imaging attachment and software adapted for these
studies.

The study was conducted in accordance with the
Rules for the Use of Laboratory Experimental Animals
(2006, Appendix 4), the Helsinki Declaration on the Hu-
mane Treatment of Animals, and the Law of Ukraine on
the Protection of Animals from Cruel Treatment (No.
3447-IV of 21 February 2006) and was consistent with
the provisions of the European Convention for the Pro-
tection of Vertebrate Animals used for Experimental and
other Scientific Purposes (Strasbourg, 1986).

Research results and their discussion.

It has been established that the ileum is the distal
part of the small intestine, which continues directly into
the caecum. Its walls are relatively thinner than those of
the caecum, and its lumen has a smaller diameter. Unlike
the jejunum, the ileum forms fewer and less pronounced
loops. The outer surface is covered by a mesentery con-
taining blood vessels that supply the intestinal wall (fig.
1). The mesentery secures the ileum to the posterior ab-
dominal wall.

Histological examination revealed that the wall of
the ileum in control-group rats consists of four layers:
serosa, muscular, submucosa and mucosa (fig. 2). The
serosa is composed of loose connective tissue. The mus-
cular layer is formed by smooth muscle tissue consisting
of spindle-shaped cells — smooth myocytes. The submu-
cosa is composed of loose connective tissue containing
elements of the haemomicrocirculatory bed and aggre-
gated lymphatic nodules — Peyer’s patches.
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Figure 1 — Digestive tract components of a rat from the control
group. Macro preparation. Designations: 1 — ileum, 2 — caecum,
3 —jejunum.

The ileal mucosa has a rather complex morphology.
It is composed of epithelium, lamina propria and mus-
cular layers. Characteristic features of the mucosal relief
include the presence of villi — leaf-like projections into
the intestinal lumen — and Lieberkiihn’s crypts, located
between the bases of the villi. The central region of each
villus is occupied by the lamina propria, which contains
lymphatic capillaries and a small number of smooth
myocytes (fig. 3). The surface of the intestinal villi is
covered with columnar epithelium. Among the cellular
elements, goblet cells, columnar epithelial cells with a
brush border, columnar epithelial cells without a brush
border, and endocrine cells can be distinguished.

Columnar epithelial cells with a brush border are the
main representatives of the cellular population of the
villi. They are cylindrical in shape and bear microvilli on
their apical surface, which, when arranged side by side,
form a striated border that provides the absorptive ca-
pacity of the ileum. Between these columnar epithelial

Figure 2 — Structural organisation of the ileal wall in rats of
control group. Paraffin section. Haematoxylin and eosin staining.
Magnification: ocular lens x10; objective lens x40. Designations:

1 - serosa, 2 — muscular layer, 3 — submucosa, 4 — mucosa.
cells, isolated goblet cells with an enlarged apical por-
tion and a narrowed basal portion are present. These
cells secrete mucus onto the surface of the villi to lubri-
cate the mucosa. Secretory granules accumulate in the
upper part of the cell, and analysis of their contents has
shown that the cells are at different stages of the secre-
tory cycle.

Lieberkiihn’s crypts are similar to villi in terms of cel-
lular composition, but also contain columnar epithelial
cells without a brush border, which lack microvilli and
ensure the physiological regeneration of the epithelial
lining. Paneth cells are located at the base of the crypts;
they are prismatic in shape and contain acidophilic se-
cretory granules that produce biologically active sub-
stances providing immune protection.

The haemomicrocirculatory bed is represented by
capacitive (venules), resistive (arterioles) and exchange
(capillaries) links, which were identified in both the sub-
mucosa and mucosa (fig. 4). Venules appeared as irreg-
ularly shaped vessels with endothelial cells on the base-
ment membrane, covered by a layer of fibroblasts. The
vascular wall of arterioles is composed of three layers:
the inner layer consists of endothelial cells on an elastic
membrane, the middle layer of smooth myocytes, and
the outer layer of adventitial fibroblasts. Capillaries are

Figure 3 — Structural organisation of the mucosa of the rats’ ileum
in the control group. Stained with methylene blue. Magnification:
ocular lens x10; objective lens x40. Designations: 1 — villus, 2 —
lamina propria, 3 — crypts, 4 — goblet cells, 5 — columnar epithelial
cells with a brush border; 6 — submucosa; 7 — muscular layer.

Figure 4 — Links of the haemomicrocirculatory bed of rats’ ileum
in the control group. Stained with methylene blue. Magnification:
ocular lens x10; objective lens x40. Designations: 1 — arteriole, 2 —

venule, 3 - capillary, 4 - villus, 5 — crypt, 6 — muscular layer,
7 — submucosa, 8 — serosa.
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thin-walled structures with an inner layer of endothelial
cells on the basement membrane, covered by a layer of
pericytes. A characteristic difference of arterioles, apart
from their significantly smaller diameter, is the absence
of an elastic membrane.

Our observations on the morphology of the distal
small intestine of control-group rats are consistent with
the results of other researchers [7, 8, 9]. According to
our findings, the structural organisation of the rat ileum
corresponds to the general principles of the structure of
the corresponding section of the human digestive tract
[10, 11].
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Conclusions.

It was found that the morphology of the intestinal
wall, the features of the mucosal relief (presence of villi
and crypts), the cellular composition, and the character-
istics of the haemomicrocirculatory bed of the rat ileum
correspond to the structure of the human ileum. This
provides a basis for developing experimental studies
and applying the results to identify approaches for the
treatment and prevention of various diseases and other
pathological changes in the small intestine, particularly
under the influence of exogenous factors.

Prospects for further research.

The data obtained can be used to assess morpho-
functional changes in the rat ileum following the admin-
istration of a complex of chemical food additives.

CTPYKTYPHA OPrAHI3ALIA K/IYEOBOI KMULLKW LLLYPIB
Y NOPIBHAZIbHO-BUAOBOMY ACMEKTI

MontaBCbKUA paepKaBHUIA meguuHuii yHiBepcuteT (m. MonTaBa, YKpaiHa)
ya.oliinichenko@pdmu.edu.ua

Kinbkicms 3axe80pto8aHb MPAsHOI cucmemu WopiyHo 3pocmac. lMpuduHamu mMoxyme bymu K eHOO2eHHI
MaK i eK302eHHi YUHHUKU, WO MOXymb 8Mnausamu Ha Mop@opyHKYIOHAbHI 81acmueocmi 8HympiwHix op2aHis,
Hanpuknao, Knyboeoi KuwKu. Tomy memoro 0ocnionceHHa 6yn0 nposecmu OUIHKY CMPYyKmMypHoi opzaHizayil
Knyb080i KUWKU Wypie 0214 8usHa4eHHA ii nodibHocmeli ma siomiHHocmell 8i0 aHAM02iYHUX CMPYKMYP Y AIOOUHU.
LocnidxnceHHsa 6yno nposedeHo Ha 10 cmamesgo3pinux wypax, 0ompumyroyuce bioemuvHux HopM. byno nposedeHo
MAKpPOCKOMiYHe ma MikpocKoriyHe 00CnioneHHA Kayboeoi KuwKu niddocanioHUx meapuH. BusHa4vanu 2sicmosnoziyHy
by0osy KUWKOBOI CMIHKU, CMPYKMYPHY OpeaHi3auito c/au3080i 060A0HKU ma il KaimuHHUU CKAad, a MakKox
KOMIMOHEeHMU 2eMOMIKPOUUPKYAIMOPHO20 pycnd. byno 8cmaHoeneHo, o Kaybosa KUWKaA € ducmasabHUM 8i00inom
MOHKOI KUWKU, W0 nepexooums be3znocepedHbo y cainy KUuwky. [pu esicmosoziyHomy 00cnionceHHi 8CMaHO8/1eHo,
WO CMIHKA KUWKU CKAaOAEMbCA 3 Yomupbox 060/I0HOK: Cepo3Hoi, M’A3080i, Nidcau3080i ma cnu30eo0i. Penveg
OCMAHHbLOI NpedcmasneHo 80PCUHKAMU ma Kpunmamu. [TogepxHA KUWKOBOI 80PCUHKU 8KPUMA YUAIHOPUYHUM
enimesniem. Ceped KAIMUHHUX CMPYKMYypP MOMCHA 8Udinumu KeauxonoOlibHi KnimuHu, cmosnyacmi enimenioyumu
3 0bnamisKoro, cmosnyacmi enimenioyumu 6e3 0baamieku ma eHOOKpUHoyumu. [eMoMIiKpOUUPKYSMOpPHe pycs1o
byno npedcmasneHo EMHICHON (8eHysu), pe3ucmusHow (apmepionu) ma obMiHHOW (Kaninapu) naHKoto, AKi
8U3HAYANUCA AK Y Nidcau308ili mak i ciu308ili 06010HYi. TakuM YUHOM, 6Y10 BCMAHOB/1EHO, W0 MOPhos102is Knyboesoi
KUWKU wypie sionosioae 6y0oai Kaybo8oi KUWKU MOOUHU, U0 O0E MOM/IUBICMb PO3BUMKY €KCrepuMeHmManbHUX
00cnioreHb 0414 MOWYKY WAAxXie MiKy8aHHA Ma rornepeoxeHHs po38UMKY 30X80PHBAHb MOHKOI KUWKU /HOOUHU.
Pe3ysibmamu maKox< MOXymoe 6ymu 8UKOPUCMAHI 0715 BUSHAYEHHA MOPPOGDYHKUIOHAAbHUX 3MiH Kny6080i KUWKU
wypie Ha msi 6ee0eHHA KOMII/EKCY XiMiYHUX Xap4osux 006aB8OK.

Knwo4oei cnosa: mpasHa mpybKa, Knybo8a KUWKGA, KUWKOBA CMIHKA, KeauxornodibHi KaimuHu, cmoenyacmi
enimenioyumu 3 0615MiBKOIO, 8EHYsU, apmMepiosnu, Kaninapu, Wypu, ekcrepumeHm.

3B’A30K ny6nikauii 3 n1aHOBUMM HAayKOBO-A0CNiIA-
HUMU poboTamu.

Po6ota € ¢dparmeHtom HAP «[laToreHeTUYHi me-
XaHi3MW MOCTCTPECOBMX PO3MaAiB 3a YMOB Aii eK30-
reHHWX BMJIMBIB i YNHHWMKIB BOEHHOrO 4acy Ta MOLUYK
MeTOoAiB il KOopeKLii», Homep AepXaBHOI peecTpauii
0124U003313.

Bcryn.

Ha cborogHi 3axBOplOBAaHHA OpraHiB TpPaB/AEHHA
3a/IMLWIAI0TbCA 3HAYHOK MeAMKO-coLianbHOt npobne-
Moto. 3a ouiHKamu Institute for Health Metrics and
Evaluation (IHME), y 2021 pou,i BCi XxBopobu TpaBHOI
cuctemum pasom 6yam npmuumHoto 90,0 minbiioHis DALY
(Disability-Adjusted Life Years, poKku XuTTA, CKOpurosa-
Hi Ha iHBanigHicTb; 95% Ul 82,7-99,6), Wwo cTaHOBWUIO
3,12% BiA 3aranbHoOi KinbkocTi DALY y cBiTi, nociaatoun

13-te micue cepeg npuumH DALY Ta 8-me micue cepeg,
npuunH cmepTtHocTi [1]. MopiBHAHO 3 2019 pokom
(88,99 minblioHiB DALY) ueit NoKasHMK AelLo 3pic, wo
CBiAYMTb NPO HEraTMBHY TEHAEHLLiIO Y MOWMPEHOCTI Na-
Tonorii opraHiB TpasneHHs [2].

OCHOBHMMM NPUYMHAMM BUHUKHEHHA 3axBOPHO-
BaHb LW/JYHKOBO-KMLUKOBOTO TPaKTy MOXYTb OyTW fAK
€HOOTeHHI YMHHMKKM, 30Kpema CnafKoBiCTb, TaK i eK-
30reHHi BNAnBK. [JO OCTaHHIX HanexaTb 310BKUBAHHA
afIkoronem i HAPKOTUYHUMM 3acobamm, KypiHHA, cTpec
Ta HEpBOBE MepeHaBaHTaXKeHHs, iHOEKLiMHI areHTu,
nigBULLEHUA iHOEKC Macu Tina, NpUMoOM AesKux me-
OVKaMEHTIB, HEeCNpPUATANBI €KONOTiYHI ymoBu. OgHieto
3 HaMBAXKAMBILLIMX NMPUUUH 3a/IUMLIAETLCA HEMNpPaBU/Ib-
He XapyyBaHHSA, L0 MOB’A3aHe He NMLIe 3 XapyYOoBMMMU
3BMYKamM (310BKMBaHHA ¢acT-pyaom, HeAoCTaTHIN
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BMICT KNiTKOBMHM B paL,ioHi), a 1 i3 AKicTIO NpoAyKTiB
XapyyBaHHA. 30Kpema, 3aCTOCYBaHHA XiMiYHMX Xap4o-
BUX 006aBOK, fAKi MOKPaLLyOTb OpraHONeNnTUYHi Bia-
CTMBOCTI Ki, MOXe CNPUUYMHATM MOPPONOTiUYHI 3MiHK
BHYTPILWIHIX OpraHiB i, AK HACNIAOK, NOPYLWEHHA iXHiX
dYHKLIOHaNbHUX BAAaCTUBOCTEN, LLO MiATBEPAMKYETbCA
pe3ynbTaTaMun HU3KK gocnigxeHso [3, 4, 5].

3 ornAagy Ha BuULLECKaszaHe, BUBYEHHA CTPYKTYpHOI
OpraHisaLii opraHis TPaBHOI CUCTEMM Y HOPMI, 30Kpe-
Ma Ha MpWKANaAi WypiB, AKi YacTO BMKOPMUCTOBYIOTLCA
AK MOZAENbHI TBAPUHWN ANA BiATBOPEHHA NATONOTIYHUX
npoLeciB, € aKTya/lbHUM 3aBAaHHAM Cy4acHOi mopdo-
norii. OcobaMBOI yBarM 3aciyroBye KayboBa KWLLKa,
AKA BUKOHYE HU3KY Ba*KNMBUX QYHKLLMA, @ came BCMOK-
TYBAaHHA aMiHOKUCAOT, [NIOKO3MU, KUPHUX KMUCAOT, BiTa-
MiHiB Ta 3a6e3ne4yeHHs iMyHONOrYHOro 3axmcTy. Tomy
npoBeAeHHA AOCNIAXKEHHA, CMPAMOBAHOrO Ha aHa-
ni3 mopdonorii KNy6oBOi KULWKN LLYypPiB KOHTPOAbHOI
rpynu, MOXe CTaTK BA*K/JIMBMM BHECKOM Yy PO3YMiHHA
natoreHesy Ta BM3HAYEHHA MOTEHLiMHUX Hanpamis
npo¢inakTUKKM 11 Tepanii 3aXBOpPOBaHb TOHKOT KMLLKM.

Merta pocnigKeHHs.

JocnigxeHHA CTPYKTypHOI opraHisauii Kay6osoi
KULWWKW WYpiB ANnsA BM3HavyeHHA il noaibHocTel Ta Bia-
MiHHOCTEW Bif, aHaNOTiYHUX CTPYKTYP Y NHOLUHMN.

O6’€eKT i meTOAM AOCNIKEHHA.

[ocnigxeHHAa byno nposegeHo Ha 10 ctateBo3pi-
NIUX BiNnX Wypax, AKi yTpumyBanuca y 3BU4aNHUX YMO-
BaX eKcnepuMMeHTabHOI 6ionoriyHol KaiHiku MonTas-
CbKOTO AepXaBHOro MeAMYHOTO YHIBEPCUTETY Ta Manu
Bi/IbHUIM AOCTYN A0 BOAM Ta CTAaHAAPTHOI iXi BiBapito.

byno nposeneHO MaKpOCKOMIYHE Ta TFiCTONOriYyHe
OOoCNiaKeHHs KnyboBoi KUWKKM. 3abip biomatepiany
34iMCHI0OBaNN MicNA BUBEAEHHA LLYPIB 3 eKCnepumeH-
Ty WAAXOM nepeno3yBaHHA TioneHTany HaTtpito. bion-
TaTU KNyb60BOI KMLWKKM dikcyBanm y 10% HelTpanbHOMY
dopmaniHi, ywinbHoBann y napadiH Ta BUroTOBAANN
riCTO/IOTNiYHI 3pi3n TOBLWMHOW 3-4 MKM 3rigHO 3arafb-
HOMPUNHATUX MeToAMK [6]. Y noganbwomy 6yno npose-
AeHo 3abapBaeHHA OTPUMaHMX 3Pi3iB Y reMaToKCUAIH
Ta eo3uH. [1na oTpMMaHHA HaMiBTOHKUX i YNbTPATOH-
KWX 3pi3iB AOCNiAKYBaHUI MmaTepian ¢ikcyBanu B ry-
Tapanbgerigi Ta ¢ochatHomy bBydepi 3 noganblMm
ywinbHeHHam B EPON-812. 3pi3u 3 enokcuaHux 610kis
dapbyBann TONYiAMHOM i METUIEHOBUMM CUHIM. Mpwu
OUiHL TiCTONOrYHUX NpenapaTiB BU3HAYa/In CTPYKTYpPY
CTIHKM KNy60BOi KULWIKK, MOPHONOTito Ti CTPYKTYPHUX
KOMMOHEHTIB, KNITUHHUI CKaZ Ta IAaHKU FeMOMIKpo-
LMPKYNATOPHOTO pycna.

MikpodoTorpadysaHHA BuMbBpaHUX Aana intocTpa-
Ui [iNAHOK NpoBOAWMAM 33 AOMNOMOrOl MiKpOCKona
Levenhuk D740T 3 uudpoBoto MikpodoTOHacaaKo i
a4anTOBaHUMM ANA AaHUX AOCAIAXKEHb Nporpamamu.

JocnigeHHA 6yno BMKOHaHO 3rigHo «[llpasua
BMKOPWUCTaHHA NabopaTopHUX eKCnepuMeHTaNbHUX
TBapuH» (2006, aopatok 4), lenbciHcbKoOi Aeknapauii
OO0 F'YMaHHOrO CTaB/MI€HHA [0 TBAapPUWH, @ TAaKOX 3aKo-
HY YKpaiHu «[1po 3axXxncT TBapWH Bif, }KOPCTOKOro NOBO-
oxeHHsa» (Ne 3447-1V Big 21.02.2006 p.) Ta y3roaskeHe
3 MNOJIOXKEHHAMM «EBPONENCbKOI KOHBEHLi Npo 3axucT
XpebeTHUX TBAPWH, AKI BUKOPUCTOBYHOTLCA B eKCrepu-
MEHTa/NIbHUX Ta iHWWX HayKoBWX uinax» (Ctpacbypr,
1986).

Pe3ynbtati AoCnigKeHHs Ta ix 06roBopeHHs.

Byno BcTaHoOBAEHO, WO KNybOBa KULIKA € ANCTaNb-
HUM BiAZINOM TOHKOI KULWKK, AKMI Be3nocepenHbo
nepexoanTb y CAiny KMWKY. BoHa mae BiAHOCHO TOHLWI
CTIHKM MOPIBHAHO 3 C/AINOI KMLUKOK Ta MeHWMUN Aia-
MeTp npocBiTy. Ha BiAMiHY BiZ MOPOXHbOI KULLIKM,
KnyboBa KuWKa GOPMYE MEHLLY KiNbKiCTb i MeHL BK-
pakeHi netni. 30BHIWHA NOBEPXHS BKpUTa Bpuketo,
LLLO MICTUTb KPOBOHOCHI CYAAMHM, AKi 3a6€3MeYyoTb Ku-
B/IEHHSA KMLWKOBOI CTiHKK (puc. 1). Bpurka 3abesneuye
diKkcauito KNyboBOT KULWKM A0 3aHbOI YePEBHOT CTIHKMU.

Mpn npoBegeHHi TiCTONOrYHOrO  [OCAIAKEHHA
6yn0 BM3HAYEHO, WO CTiHKA KAybOBOI KULIKK LWypiB
KOHTPO/IbHOI TPYNM CKNAJAETbCA 3 YOTUPbOX 060n0-
HOK: cepo3Ha, M’A30Ba, MiacAM3oBa Ta cim3oBa (pwuc.
2). Cepo3Ha 060/I0HKa YyTBOPEHA MYXKO CMOAYy4YHO
TKaHWHO. M’A30Ba 060/10HKa NpeacTaBaeHa agKot
M’130BOI0 TKAHMHOIO, LLO CKNALAETHCA 3 BEPETEHOMO-
AiBHUX KNITUH — rnagkux miouyuTis. LLoao niacamsosoi

T I
i

w

H

PucyHoK 1 — KOMNOHeHTH TpaBHOT TPY6KM Lypa KOHTPONbHOT
rpynu. Makponpenapar. Mo3HauyeHHA: 1 — kny6oBa KULWKa, 2 — caina
KULWKA, 3 — NOPOXKHA KULLKA.

PUCYHOK 2 — CTPYKTypHa opraHi3auis CTiHKM KnyboBOi KMLWKM LypiB
KOHTpO/IbHOI rpynu. NMapadiHoBuii 3pi3. 3abapBieHHA reMaToKCUAIH
i @03uH. 36inbleHHs: oK.: 10; 06.: 40. Mo3HaueHHA:1 — cepo3Ha
060/10HKa, 2 — M'A30Ba 060/10HKa, 3 — nigcnm3osa 06010HKa, 4 —
cnn3oBa 060/10HKa.

ISSN 2077-4214. Bichuk npo6nem 6ionorii i megnuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

407



MOP®ONOrIA / MORPHOLOGY

PucyHoK 3 — CTpyKTypHa opraHi3auis cin3oBoi 060/10HKU Kny6oBoi
KULLKM LYPiB KOHTPOJ/IbHOI rpynu. 3abapBaeHHA MeTUNEHOBUM
CUHIM. 36inblieHHs: oK.: 10; 06.: 40. Mo3HayeHHA: 1 — BOPCUHKa, 2 —
BNAaCHA NNIACTUHKA, 3 — KPUNTH, 4 — KEAUXONOAI6HI KNiTUHMK,

5 — croBnuacri enireniounTn 3 061AMiBKOIO; 6 — NigcAM30Ba 06010H-
Ka; 7 — m’a3oBa 06010HKa.
060/10HKM, TO BOHA YTBOPEHA MYXKOK CMOAYYHOM TKa-
HUHOIO, LLO MiCTUTb €1eMEHTU FTEMOMIKPOLLMPKYNATOP-
HOro pycna Ta arperosaHi nimdaTuyHi By3nKK — Meii-

€poBi BALWKN.

CnusoBa 060/10HKaA KAybOBOT KULIKU MAE AOCUTb
CKnagHy mopdonorito. BoHa yTBOpeHa eniTeniem,
B/IACHOIO Ta M’A30BOI0 MAACTUHKAaMWU. XapaKTepHUMMU
ocobnusocTaAMKU penbedy 0H6ONOHKM € HAABHICTb BOP-
CMHOK — IMCTONOAiIOHMX BUCTYMIB Y KMLLWKOBMIA NPOCBIT
Ta Kpun JlibepKioHa, WO 3HAX0AATbCA MiX OCHOBaMM
BOPCUHOK. LleHTpanbHe MNONOXeHHA y BOPCUHLI 3a-
MMa€ BNAacHa NAACTMHKA, WO MIiCTUTb NiMdaTUUHUIN Ka-
NiNAp Ta He3HaYHY KiNbKiCTb rnagkux miountis (puc. 3).
[oBEepPXHA KULLIKOBOI BOPCMHKU BKPUTA LUAIHAPUYHUM
eniteniem. Cepes, KNITUHHUX CTPYKTYP MOXKHA BUAINAN-
T KenmxonogibHi KAiTuHM, CToBNYacTi eniteniountn 3
obnamiBKolo, cToBNYacTi eniteniountT 6e3 0b6AAMIBKK
Ta eHAOKPUHOUMUTU.

CroBnyacTi enitenioymtv 3 06/1AMiBKOIO € OCHOBHU-
MW MpeAcTaBHUKaMM  KAITUHHOTO MNy/ay BOPCUHKM,
MaKTb UMAIHAPUYHY GOpMYy Ta MICTATb Ha anikaib-
Hill NoBepXHi MIKPOBOPCUMHKM, AKi, PO3TALLOBYHUYMUCH
nopsg, yTBOPHOOTb NMOCMYroBaHy 06/1sMiBKY, WO 3a-
6e3neyye BCMOKTYBaNbHY 34aTHICTb KNyOOBOI KULLIKMK.
Mix cToBnYacTMmMu eniteniouamm 3 obAAMIBKOO BU-
3HaYaloTbCA MOOAMHOKI KenuxonoAibHi KAiTMHKM, wWo
MatoTb PO3LIMPEHY aniKanbHY YaCTUHY Ta 3BYyXKeHY ba-
3anbHy. Ui KNiTMHM NpoayKytoTb CAM30BUIM CEKPET Ha
NMOBEPXHIO BOPCUHKM A/1A 3BOIOXKEHHA CAM30BOI 060-
NIOHKKU. CEKPeTOpPHI rpaHyn HaKONUYYOTbCA Y BEPXHIN
YacTUHI KNiTuHW. Mpu aHanisi ix BmicTy 6yn0 BU3HaYe-
HO, LLO KNITUHW 3HAXOAATbCA Ha Pi3HMX CTAAiAX cekpe-
TOPHOTO LMKAY.

KpunTtu NlibepkioHa 3a CBOIM KAITUHHUM CKAaZoM
[OCUTb CXOXKi Ha BOPCMHKM, ase MatoTb e CTOBNYacTi
eniteniounTn 6e3 06AAMIBKK, LLO HE MalOTb Ha CBOIMN
NoBepxHi MiKPOBOPCUHOK Ta 3abe3neuytoTb disionoriy-
HY pereHepauito eniteniasibHOro NOKpMBY. TaKOXK y AHi
KpWn BM3HaAYaloTbCA KNITUHK MMaHeTa, AKi matoTb Npus-
MaTU4YHY dopMy Ta MIcTATb aumaodinbHi CEKpPETOopHi
rPaHyan, WO MNPOAYKYTb 6i0/OriUHI aKTUBHI pevyoBu-
HM, WO 3ab6e3neyyoTb IMyHHUI 3aXUCT.

[eMOMIKpOLMPKYNATOPHE pycao npeacTaBieHe
€EMHICHOW (BeHynM), pesncTtuBHol (apTepionn) Ta

PUCYHOK 4 — JTaHKM reMOMiKPOLMPKYNATOPHOrO pycna Knybosoi
KULLKM LLyPiB KOHTPO/IbHOI rpynu. 3a6apBaeHHA MeTUNEHOBUM
CUHiIm. 36inblueHHs: oK.: 10; 06.: 40. Mo3HayeHHs: 1 — apTepiona,
2 - BeHyna, 3 — Kaninap, 4 — BOPCUHKa, 5 — KpunTta, 6 — m’A3oBa
060/10HKa, 7 — nigcnmMsosa 06010HKa, 8 — cepo3Ha 06010HKa.

obmiHHOO (Kaninapu) NaHKow, AKi BU3HAvyanuca aK y
niaAcnM3oBil Tak i cam3oBilt o6onoHui (puc. 4). Beny-
NV Bi3yanisyBanuca AK CyAUHW HenpaBuAbHOI dopmu,
CTiHKa AKMX Ma€ eHaoTeniountm Ha 6asanbHin memb-
paHi Ta BKpuTa wWwapom ¢ibpobnacTie. CyanHHa CTiH-
Ka apTepion xapaKTepu3yeTbcA TPbOMa 0O6OSIOHKaMMU:
BHYTPIWHIW Wap — eHAOTeNioUnTH, WO PO3MilLeHi Ha
enacTU4Hii membpaHi, cepeaHii — rnagki miounTn Ta
30BHIlLHI — aaBeHTUUIMHI ¢ibpobnacTu. Woao Kani-
NApiB TO BOHW MatoTb BUIMAL TOHKOCTIHHUX CTPYKTYpP
i3 BHYTPILIHIM NPOLWAPKOM eHAO0TeNiaibHUX KNITUH Ha
6a3anbHi MembpaHi, BKPUTUX LLAPOM LLIAPOM CEPOLLU-
TiB. XapaKTepHOK BIAMIHHICTIO MiXK apTepionamm, Kpim
3HAYHO MEHLUOTro AiaMeTpy, € BiACYTHICTb eNnacTuyHoi
MmembpaHu.

OTpumaHi Hamu aaHi woao mopdonorii AUcTanbHO-
ro Big4iny TOHKOI KMLIKM LLYpPiB KOHTPOABHOI rpynun nig-
TBEPAKYHOTbCA pe3ybTaTaMu iHWKUX A0CNiAHVMKIB [7, 8,
9]. BianoBifAHO A0 pe3ynbTaTiB HALWOrO AOCAIAMKEHHA
MOXHa CTBepAKyBaTW, WO CTPYKTYpHa oOpraHisauina
KNy6oBOI KMLIKM LWYpiB BignoBigae 3ara/ibHUM MPUH-
umMnam 6ynoBu BignosigHoro BigAainy TpaBHOT TPYOKM
noaunnum [10, 11].

BuUcHOBKM.

Byno BcTaHOBAEHO, WO MOPHONOTia KMLWKOBOI CTiH-
KW, 0co0bnMBOCTi penbedy cAnM30B0i 060NOHKKU (HasB-
HiCTb BOPCMHOK Ta KPWUNT), KAITUHHUI CKAag Ta Oco-
6AMBOCTI TEMOMIKPOLMPKYNATOPHOTO pycsia Kaybosoi
KULWWKK LYypiB BignoBiaaTb 6yaoBi KAybOBOI KULLKK
noauHun. Ue pae moXnuBiCTb PO3BUTKY eKCnepumMeH-
TaNbHUX [OCNIAXEHb Ta BMPOBAAMKEHHA OTPMMAHMUX
pe3ynbTaTiB ANA NOLWYKY LWAAXIB NiKyBaHHA Ta none-
peaKeHHA PO3BUTKY Pi3HOMAHITHMX 3aXBOPHOBaHb Ta
iHLIMX NATOMOTIYHUX 3MiH TOHKOT KMLIKK, 30Kpema npm
BMJINBOBI €K30reHHUX YNHHMUKIB.

MepcneKTMBU NOgaNbLUMX BOCNIAXKEHbD.

OTpuvMmaHi AaHi MOXKyTb 6yTM BMKOpMUCTaHi AnAa
BU3HAYEHHA MOPOODYHKLIOHANbHUX 3MiH KayboBoi
KULWKK LLypiB Ha TN BBEAEHHA KOMMJIEKCY XiMiYHMX
Xap4yoBuX £06aBOK.
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CTPYKTYPHA OPTFAHI3ALIA K/TYEOBOI KULLKMU LLYYPIB Y MOPIBHA/IbHO-BUAOBOMY ACMEKTI

OninHiveHko . O., binaw C. M.

Pestome. LLLopoKy diKcyeTbcA TeHAEHLA [0 3POCTaHHA KiNbKOCTI NaToNoriii opraHis TpaBHOI cuctemu. Ix Bu-
HUKHEHHA 3YMOB/IOETLCA i€ AK €HAOTEHHUX, TaK | EK30reHHUX YNHHUKIB, cepes AKUX 0c06/MBE 3HAYEHHA MAE
BMKOPUCTAHHSA Y Xap4oBMX NPOAYKTAX PEYOBUH XIMIYHOTO NOXOoAKeHHS. MoAibHI cCnonyKu MOXKyTb 3MiHIOBaTM MOp-
dodyHKLiOHANbHI XapaKTEPUCTUKKN BHYTPILLHIX OpraHiB, 30Kpema KayboBoi KUMKW, Y 3B’A3KYy 3 LM MEeTo A0Ci-
AXKeHHA 6yno nposeseHHA MOPdONOFIYHOT OLLIHKM KNyHOBOT KMLIKM LLLYPiB ANA BU3HAYEHHA ii CNiNbHUX Ta BIiAMIHHMX
pUC NOPIBHAHO 3 BiANOBIAHMMW CTPYKTYPaMM y Tt0ANHNU. EKcneprumeHT npoBeaeHo Ha 10 cTaTeBO3pianX Lypax Bia-
noBigHO A0 BMMOT H6ioeTUKU. BUKOHAHO MaKPOCKOMIYHMIM Ta MiKPOCKOMIYHMIA aHani3 K1yboBOT KULLKK, ¥ XOZi SSIKOro
BMBYEHO FiCTO/IONYHY OpraHi3aLito KMLWKOBOI CTIHKM, CTPYKTYPHI 0CcOBMBOCTI CIM30BOT 060NOHKM Ta Ti KNITUHHWIA
CKNag, a TaKOX KOMMOHEHTU reMOMIKPOLIMPKYIATOPHOTO pycna. Y xo4i JocCnigKeHHs BCTAaHOBNEHO, WO Kaybosa
KULLIKa € ANCTalbHUM CErMEHTOM TOHKOI KMLLIKK, IKNIK Be3nocepeaHbo NepexoanTb y cainy KMWKy. Ha BiamiHy Big,
NMOPOXKHbOT KMLLIKKW, BOHA XapaKTEPU3YETbCA MEHLLOI KiZIbKICTIO Ta cnablue BUpaXKeHUMU NeTnamu. FicToNorivyHni
aHai3 NoKa3aB, Lo CTiHKa KNy60BOT KULWKKN MaE HOTMpPULLAPOBY ByA0BY, NpeacTaBieHy Cepo3HO, M A30BOLO, M-
C/IM30BOIO Ta C/IN30BOO 060/10HKaMK. CnnsoBa 060N0HKa BiA3HAYAETLCA CKNALHO OpraHisaLieto, i noBepxHeBUi
penbed GopmyroTb BOPCUHKM Ta KpUNTW. [OBEPXHA BOPCMHOK BKPUTA OA4HOLIAPOBUM LUUAIHAPUYHMM eniTeniem, 10
CKNaay AKOro BXOAATb KeNMXONoAibHi KAiTMHKM, cToBNYacTi eniTeniounty 3 0b61amMiBKOK, CTOBNYACTI eniteniountm
6e3 061AMIBKM Ta €HAOKPUHHI KNITUHWU. [eMOMIKPOLMPKYNATOPHE PyCcao NpeacTaBNeHO EMHICHOW (BeHynu), pe-
3UCTUBHOIO (apTepionn) Ta 06MiHHO (Kaninapu) NaHKaMu, LLLO SIOKaNi3ytoTbCa Y NiACAU30BIN Ta CM30Bi 06010H-
Kax. OTpuMaHi pe3yabTaTi CBigYaTh, WO MopdoioriyHa opraHisauia KayboBOi KMLWKK LypiB 3arasiom BianoBiaaE
CTPYKTYpPi KNyOOBOI KULLIKW NIOAMHM, WO CTBOPIOE NepesyMOBU 1A NPOBeAEHHA NOAANbLUMX EeKCMePUMEHTANbHUX
JOCNiaXKeHb | NPAaKTUYHOrO BUKOPUCTAaHHA Pe3yNbTaTiB 3 METOK MOLWYKY ePeKTUBHMX Nigxoais A0 NpodinakTuKM Ta
NiKyBaHHA 3aXBOPHOBaHb TOHKOI KUMKW N0AMHU. KpiM TOro, BOHM MOXYTb CyryBaTM OCHOBOI A4 OUiHKK mopdo-
dYHKLUiOHaNbHMX 3MiH KNYyBOBOT KULLKMK LLLYPiB 33 YMOB BM/IMBY KOMIMJ/IEKCY Xap4y0oBUX A06aBOK XiMiYHOTO NOXOAMKEH-
HA.

Knto4oBi cnoBa: TpaBHa TpybKa, KNyboBa KMLIKa, KMLLIKOBA CTiHKA, KeNMxonoaibHi KNiTMHM, cToBnYacTi enitenio-
L1TM 3 06/19MIBKOIO, BEHY/IM, apTEPIONN, KaMiNApH, LLYPU, EKCEPUMEHT.

STRUCTURAL ORGANISATION OF THE RAT ILEUM IN A COMPARATIVE SPECIES CONTEXT

Oliinichenko Ya. O., Bilash S. M.

Abstract. Every year, an increasing incidence of digestive system pathologies is observed. Their occurrence is
associated with both endogenous and exogenous factors, among which the use of chemical substances in food
products is of particular significance. Such compounds may modify the morphofunctional characteristics of internal
organs, particularly the ileum. In this context, the aim of the study was to perform a morphological assessment of
the rat ileum in order to identify its common and distinctive features compared with the corresponding human
structures. The experiment was carried out on 10 sexually mature rats in accordance with bioethical standards.
Macroscopic and microscopic analyses of the ileum were conducted, focusing on the histological organisation of
the intestinal wall, the structural features of the mucosa and its cellular composition, as well as the components of
the haemomicrocirculatory bed. The study established that the ileum constitutes the distal segment of the small
intestine, directly continuing into the caecum. In contrast to the jejunum, it is characterised by fewer and less
prominent loops. Histological examination demonstrated that the ileal wall has a four-layered structure, comprising
the serous, muscular, submucosal and mucosal layers. The mucosa exhibits a complex organisation, with its surface
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relief formed by villi and crypts. The villous surface is lined with a simple columnar epithelium containing goblet
cells, columnar epithelial cells with a brush border, columnar epithelial cells without a brush border, and endocrine
cells. The haemomicrocirculatory bed is represented by the capacitive (venules), resistive (arterioles) and exchange
(capillaries) links, which are present in both the submucosa and mucosa. The results obtained indicate that the
morphological organisation of the rat ileum largely corresponds to that of the human ileum, thereby providing
a foundation for further experimental studies and the practical application of findings in the search for effective
approaches to the prevention and treatment of small intestinal diseases in humans. Moreover, the results may serve
as a basis for evaluating morphofunctional changes in the rat ileum under the influence of complex chemical food
additives.

Key words: digestive tract, ileum, intestinal wall, goblet cells, columnar epithelial cells with brush border,
venules, arterioles, capillaries, rats, experimental study.
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ASSESSMENT OF MORPHOMETRIC CHANGES IN THE ANGIOARCHITECTONICS

OF THE TESTIS UNDER EXPERIMENTAL DIABETES MELLITUS
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
irynasavka05@gmail.com

To diagnose complications of diabetes mellitus, it is essential to understand the structural features and blood
supply of the organs affected by diabetes mellitus. The vessels of the haemomicrocirculatory bed play an important
role in immune processes. The frequency of vascular damage (micro- and macroangiopathy) in diabetes mellitus
ranges from 68% to 91%. Peripheral vascular damage in these patients is observed 30 times more often than in
people of the same age without diabetes mellitus. Numerous studies have been devoted to this problem. Domestic
and foreign scientists have studied the mechanism of development of diabetic angiopathies. There are many unre-
solved issues regarding morphological changes in organs and their haemomicrocirculatory bed in diabetes mellitus,
qualitative and quantitative changes in the angioarchitectonics of rat organs in experimental diabetes mellitus, and
the problems of successfully selecting the most effective methods of treating vascular disorders of organs in diabetes
mellitus, which is undoubtedly due to insufficient study of the morphological features of the pathogenesis of micro-
circulatory disorders at different stages of diabetic microangiopathy. The paper presents the results of a study of the
blood vessels of the testicle of a white rat under normal conditions and the blood supply to the rat testicle under
conditions of experimental diabetes mellitus. The testicle of a white rat is supplied with blood by the testicular ar-
tery, which branches off from the abdominal aorta, the seminal duct artery, and the artery of the testicular elevator
muscle. Morphological and morphometric analysis of the angiarchitectonics of the testicle allowed us to assess the
state of its vascularisation in normal conditions and under conditions of streptozotocin-induced diabetes mellitus.
The depth of structural changes in the blood vessels of the testis of white rats with diabetes mellitus correlates with
morphometric indicators.

Key words: testis, diabetes mellitus, circulatory bed.
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