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To date, the composites of the small intestinal mesentery adhesion, intercellular interactions, namely lympho-
cyte-fibroblastic contacts, and patterns of changes in the synthesis of collagen fibres in its composition in the model-
ling of the adhesive process in comparison with the norm remain not fully understood. The question of the morphol-
ogy and topography of collagen fibres of the first and third types in the mesentery of the small intestine and their
number in the modelling of the adhesion process remains open. The study aimed to identify collagen fibres of the
I 'and Il types in the adhesion of the small intestine mesentery, as well as to study their topography and functional
activity in the normal state and progressive adhesion. Object and Methods: dissection, macroscopic, microscopic,
histological (making film preparations), silver impregnation by Laidlaw method, computer microdensitometry, math-
ematical (morphometric grid - the number of immunocompetent cells per standard area of 1000 um2 was counted),
statistical by Student. On the 7th, 14th and 21st day of modelling the adhesion process in rats in the mesentery of
the small intestine, an increase in the intensity of collagen formation processes is observed, as indicated by a signif-
icant thickening of collagen fibres of the first and third types, as well as an increase in their area by 10,000 um2. In
the experimental group, on day 21, the relative area of type Il collagen fibres increased to 41.074+0.07%, and type
I collagen to 26.123+0.24% per standard unit of small intestinal mesentery area compared to the intact group (type
I collagen - 1.086+0.03%, and type Il collagen - 0.74+0.11% per standard unit of small intestinal mesentery area).
Against the background of an increase in the number of lymphocytes per standard unit area of the small intestinal
mesentery with progressive processes of adhesion formation, there is an increase in the protein-synthesising func-

tion of fibroblasts, which indicates the morphogenetic function of lymphocytes.
Key words: peritoneum, mesentery, adhesive disease, histological changes, collagen fibres, rats, lymphocyte,

immunity, morphology.
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Introduction.

The first link in the mechanism of adhesion formation
is damage, disruption of peritoneal innervation and tro-
phism, which triggers a cascade of pathogenetic mech-
anisms. It is known that the peritoneum is damaged by
mechanical, thermal, chemical, radioactive damage, as
well as inflammation of the peritoneal tissues, bleeding
into the abdominal cavity, allergic reactions and isch-
aemia, as well as physiological processes of ageing. A
decrease in the functioning of the autonomic nervous
system affects the functional state of the intestine [1].

In 1989, scientists found that the damaged area of
the peritoneum was covered with a thin layer of fibrin.
The great omentum moves towards the destruction of
the peritoneum and produces mesotheliocytes that
cover the entire peritoneal defect with fibrin formations
[2]. The mesothelial layer is regenerated by mesothelial
cells, which regenerate rapidly. After that, the fibrin ef-
fusion forms into connective tissue —a mesothelial-cov-
ered scar or adhesion occurs [3].

The morphological substrate of the adhesion is poly-
morphonuclear leukocytes, activated macrophages and
mast cells, accumulation of oxygen free radicals, inflam-
matory mediators and other biologically active substanc-
es, and collagen fibres synthesised by fibroblasts. The

trigger for collagenogenesis is hypoxia, which develops
due to impaired microcirculation in the peritoneum. Hy-
poxia stimulates fibroblasts, which begin to synthesise
collagen. The process of adhesion formation lasts 3-4
months, and adhesions can be vascularised, innervated
and covered with mesothelium [4].

Thin collagen fibres are found between the fibrin fil-
aments along with fibroblasts, which are initially located
randomly, but as the adhesions stretch, a histological
adaptation of the fibrous structure occurs. The fibres
quickly arrange themselves according to the original lo-
cation [5].

To understand the process of forming a link between
the innate and adaptive immunity of the abdominal
cavity, the structure and organization of the tissue bar-
rier between the intestine and the abdominal cavity as
a dynamic structure remains poorly understood. The
composites of the small intestinal mesentery adhesion,
intercellular interactions, namely lymphocyte-fibroblas-
tic contacts, and patterns of changes in the synthesis of
collagen fibres in its composition when modelling the
adhesive process in comparison with the norm remain
not fully understood.

The quantitative and qualitative composition of col-
lagen formations in the normal state and cases of chang-
es in the reactivity of the lymphoid component of the
small intestinal mesentery tissue have not been suffi-
ciently studied.

The question of the morphology and topography of
collagen fibres of the first and third types in the mes-
entery of the small intestine, their number in the model-
ling of the adhesive process remains open.
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The aim of the study.

Detection of collagen fibres of types | and Il in the
adhesion of the small intestine mesentery, study of their
topography and functional activity in normal and pro-
gressive adhesion.

Object and research methods.

The study involved 20 animals divided into two
groups: Group | (n=5) — intact and Group Il — experi-
mental (n=15). To simulate the adhesion process, the an-
imals were injected with 0.5 ml of a 20% talcum powder
suspension (ChemSale) [6].

On days 7, 14, and 21, animals of the second exper-
imental group were withdrawn from the experiment by
anaesthesia. Necropsy and sampling of material for fur-
ther studies were performed under anaesthesia in com-
pliance with the standards of the Council of Europe Con-
vention on Bioethics of 1997, the European Convention
for the Protection of Vertebrate Animals Used for Exper-
imental and Other Scientific Purposes, and the general
ethical principles of animal experimentation approved
by the First National Congress of Ukraine on Bioethics
[7].

The degree of adhesions between the organs and
peritoneal walls, as well as their morphology and topog-
raphy, was assessed by the macroscopic method.

For histological evaluation, fragments of small in-
testinal mesentery tissue (15 x 15 mm) were taken and
film histological preparations were made. To prevent
twisting of the film material, the collected samples were
placed on foam rubber sides and fixed in 10% neutral
formalin [8].

Silver impregnation was performed on film prepa-
rations of small intestinal mesentery tissues using the
Laidlaw method: collagen fibres of type | were golden
brown and type Il were black to study the peculiarities
of collagen expression during adhesion formation.

The film preparations were examined by light micros-
copy, with accompanying microphotography of samples
from each group, using a MICROmed Evolution LUM LS-
8530 microscope.

The collagen fibres of the first and third types were
calculated per standard unit area of small intestinal
mesentery tissue by computer microdensitometry using
digital images and Imagel software. The results were
processed by statistical processing methods according
to the Student’s criterion using Microsoft Excel with a
confidence level of at least 95% (p<0.05).
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Figure 1 — Detection of adhesions in the mesentery of the intestine
in rats on day 14 after administration of talc suspension.
Macroscopic specimen.

Research results and their discussion.

An experimental model of the adhesive process ac-
cording to Volyanska A.G. (2012) was used, which en-
sures the formation of dense fibrin structures within
three weeks of observation: on day 7, the presence of
whitish structures on the surface of the studied tissue
is observed; on day 14, they take the form of thin elas-
tic scales; on day 21, they appear as dense cartilage-like
conglomerates (fig. 1).

In animals of the first intact group, collagen fibres,
when detected by Laidlaw silver nitric acid impregna-
tion, are long, predominantly linear in structure, among
which there are also tortuous forms, up to 4-6 um thick.
Quite often, they form bundles tightly adjacent to each
other. The area of type | collagen fibres in the intact
group is 214.047+0.72 um?2. The index of their relative
area is 1.086+0.03% per standard unit of small intestinal
mesentery area. When studying the expression of type
Il collagen in the mesentery of the small intestine of the
first intact group of animals, thin and delicate structures
were observed, compared with type | collagen fibres.
They can be characterised as slightly tortuous, 1-2 um
thick, and of a deep black colour. They are located radi-
ally in the thickness of the mesenteric tissue. They are
localised mainly around the vessels, forming a pattern of
small loops. In some places, the presence of type | and
type lll fibres located in relative proximity to each other
is noted (fig. 2a). The area of collagen fibres of type Il
in the intact group was determined to be 224.897+0.46
um? with a relative area of the studied structures of
0.74+0.11% per standard unit of the area of the mes-
entery of the small intestine.

On the 7th day of the study, in animals of the experi-
mental group, it was found that the expression of type |
collagen increased in the tissues of the mesentery of the
small intestine compared to animals of the intact group,
which is expressed in the compaction of collagen fila-
ments. The thickness of the structures varies between
4-6 pum. Individual fibres are almost indistinguishable.
It was noted that the type | collagen acquired a darker
colour. Its area is 215.786+0.44 um? with a relative area
index of 1.725+0.12% per standard unit of small intes-
tinal mesentery area. The microscopic specimen also
shows collagen fibres of type Ill, which look like wavy fi-
bres that merge with each other. There is a darkening of
their colour compared to the results of the intact group
of animals (fig. 2b). The tortuosity of individual struc-
tures is preserved. The thickness of the fibres is constant
and reaches 2 um. In the experimental group of animals,
there is a gradual increase in the area of collagen fibres
of type Ill to 232.965+0.58 um?, and the relative area
index increases with it, 4.066+£0.03% per standard unit
of the area of the small intestinal mesentery.

On the 14th day of the study, the animals of the ex-
perimental group showed uneven thickening and notice-
able coarsening of type | collagen fibres, compared with
the results of the study of the intact group and the data
on the 7th day of adhesion formation. The fibres are
characterised by a dark brown colour. Their thickness
increases to 8 um. The lines of their dense structures
become straight. No tortuosity is observed (fig. 2c). The
area of collagen type | shows a tendency to increase and
is 223.383+0.43 um?2. The index of the relative area of
type | collagen fibres also increased to 17.977+0.08%
per standard unit of small intestinal mesentery area.
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Figure 2 — Film preparation of rat mesentery. Detection and accumulation of collagen fibres of types | and IIl: a) normal; b) on day 7; c)
on day 14; d) on day 21 of the adhesion process modelling. Laidlaw silver nitric acid impregnation after mesothelium desquamation with
trypsin. Magnification: x100.

There is a noticeable thickening and compaction of col-
lagen fibres of type Ill, compared with the results of the
intact group of animals and the data on day 7 of the
study. The thickness is 4 um. In the mesentery of the
small intestine, black fibres form a looped pattern. The
structures under study are connected to each other by
wavy fibres. The area of type Ill collagen at this time
of observation of the adhesion process increased to
234.702+0.44 um?. The relative area index increased to
18.379+0.06% per standard unit of small intestinal mes-
entery area.

On day 21 of the study, animals of the second
experimental group showed coarsening of type |
collagen fibres, expressed in an increase in their density
and thickening of fibrous structures (up to 9-10 um). The
boundary of the fibres becomes less contoured due to
the layering of different components of the adhesion.
They acquire a vectorial orientation. The colour of the
tested components acquires an intense dark brown
hue. The fibres are placed in thick, straight lines without
branches along the blood vessels. At this observation
period, an increase in the area of type | collagen fibres to
251.949+0.50 um? was observed. It was found that type
| collagen occupies a relative area of 41.074+0.07% per
standard unit of small intestinal mesentery area. Also,
thereis an increased expression of type Il collagen fibres
compared to the results of the previous study periods.
Significant thickening and coarsening of these fibres
were observed. The thickness of black fibrous structures
is 4-5 microns. In some places, their fragmentation and
splitting are observed. The fibres look like short, uneven
ribbons (fig. 2d). The area of type Ill collagen at this time
of observation was 235.607+0.38 um?. The relative area
of collagen fibres of type Ill increased to 26.123+0.24%
per standard unit of small intestinal mesentery area.

Scientists have previously proved the role of connec-
tive tissue remodelling factor and its participation in the
formation of adhesions [9]. It is important to consider
the factor of morphogenetic function of lymphocytes
on the functional activity of fibroblasts according to the
concept of Professor Voloshin M.A. (2015) [10].

At the histological level, the structure of adhesions
is represented by fibroblasts, lymphocytes, vascular en-
dothelial cells, mesotheliocytes, and collagen fibres. All
components are in a particular ratio [11].

It has been established that the process of adhe-
sion formation is accompanied by dynamic correlating
changes in the number of fibroblasts and lymphocytes
and their intercellular contacts (fig. 3).

Thus, in the second experimental group of the study,
the presence of elongated spindle-shaped cells up to 10
um long — fibroblasts — was observed. On the 14th and

5

Figure 3 — Small intestinal mesentery on day 14 of adhesion
formation. Film preparation. Staining: haematoxylin and eosin.
Embedded in Canadian balsam. Maghnification: x100. Designations:
1 - lymphocytes; 2 - fibroblasts.
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21st day of the adhesion process, a tendency to increase
their number throughout the studied area of the mes-
entery of the small intestine was visually observed.

In the first intact group, lymphocytes are mainly dif-
fuse. In the second group, they are arranged in groups of
5-7 cells, corresponding to the classical structure of lym-
phoid tissue associated with serous membranes SALC
(serosa-associated lymphoid clusters). They are charac-
terised as rounded small cells up to 8-9 um in diameter
with distinct nuclei. Some of them have a wide cytoplas-
mic rim. The number of lymphocytes in the mesentery
of the small intestine increases on day 14 — by 30% of
the group and on day 21 — by 36% in animals of the
second experimental group, compared to the data of the
first intact group, which we obtained in previous studies.

Previous studies have described the macroscopic
structure of adhesions at each time point of the model-
ling of the adhesive process [12]. Based on the previously
obtained data and the results of microscopic studies, we
have identified the peculiarities of histological changes
in the tissues of the mesentery of the small intestine in
rats during the adhesive process.

On the 7th day of simulating the adhesive process
in rats, the intensity of collagen formation processes
tends to increase. In the experimental group of animals,
a gradual increase in the relative area of collagen fibres
of the first and third types was observed during all ob-
servation periods.

The biological tissue barrier of the abdominal cavi-
ty is formed at the cellular and molecular level. Expo-
sure to antigens leads to the activation of both B, and
B, lymphocytes, which synthesise weak specific immu-
noglobulins of class M that do not penetrate the tissue
barrier. It is also likely that the B, immune system is acti-
vated, leading to the deposition of immune complexes.
An increase in the number of lymphocytes increases the
synthetic function of fibroblasts. This leads to excessive
deposition of fibrin complexes. An increase in the func-
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tional activity of fibroblasts leads to an increase in the
synthesis of collagen and other connective tissue matrix
components [13]. Biologically active substances affect
synthetic processes, which explains the morphogenetic
function of lymphocytes [14].

It is known that connective tissue contains the en-
zyme collagenase, which automatically regulates col-
lagen synthesis and breakdown. Macrophages play an
important role in this synthesis. A prerequisite for de-
veloping macrophages’ properties for active collagenase
synthesis is their contact with T lymphocytes, which are
potent regulators of fibrillation, which will be the aim of
further research [15].

Conclusions.

1. On the 7th, 14th and 21st day of modelling the
adhesion process in rats, an increase in the intensity of
collagen formation processes was observed in the mes-
entery of the small intestine, as indicated by a significant
thickening of collagen fibres of the first and third types,
as well as an increase in their area by 10,000 um2. In the
experimental group, on day 21, the relative area of type
Il collagen fibres increased to 41.074+0.07%, and type |
collagen to 26.123+0.24% per standard unit area of the
small intestinal mesentery compared to the intact group
(type I collagen — 1.086+0.03%, and type Il collagen —
0.7440.11% per standard unit area of the small intestinal
mesentery).

2. Against the background of an increase in the num-
ber of lymphocytes per standard unit area of the small
intestinal mesentery with progressive processes of ad-
hesion formation, there is an increase in the protein-syn-
thesising function of fibroblasts, indicating the morpho-
genetic function of lymphocytes.

Prospects for further research.

Study the topography and number of macrophages,
which play an important role in synthesising collage-
nase, in the mesentery of rats’ small intestine in normal
and adhesive processes.

OCOBJ/IUBOCTI PO3MOAINTY KONTATEHOBUX BOJIOKOH I-ro TA 111-I0 TUMIB B bBPUKI
KULLUKIBHMKA LLYPIB N4 YAC ®OPMYBAHHA CNAMKOBOIO MPOLLECY

3anopi3bKui HallioHaNAbHMIT YHiBepcuTeT (M. 3anopixK:kA, YKpaiHa)
nastasia.p.nikolskaya97 @gmail.com

Jlo menepiwHb020 Yacy He 00 KiHUA 8UBYEHUMU 30AUWAOMbCA KOMIO3umu crnaliku 6puxci MmoHKOI KUWKU,
MIXCKAIMUHHI 83aemMO0ii, a came aimgpoyumapHo-gibpobaacmuyHi KOHMAKMU, Ma 3aKOHOMIPHOCMI 3MiH cuHMe3y
KOs1a2eH08UX 80/10KOH 8 (1020 CKAa0i npu moodentosaHHiI crnalikosozo npoyecy 8 nopieHAHHI 3 HOPMOK. 3aAUUAEMbCA
maKox« 8i0KpUMUM MUMAHHA Mopgonoeii i monoepagii KonazeHosux 8070KOH I-20 i Ill-co munie e 6puci
MOHKOI KUWKU, iX KinbKocmi npu moodentosaHHi crnalikogoeo npouecy. Memoto 00CniOmeHHs cmasno 8useneHHs
Kosnaz2eHo8uUX 80/10KOH I-20 ma Ill-eo munis y cknadi cnaliku 6puxci MoHKOI KUWKU, 00Cni0xceHHA ix monozpagii ma
hyHKUiOHAAbHOI aKMuUBHOCMI 8 HOPMima npu npozpecyroyomy crnalikoymeopeHHi. O6’ekmimemodu: npenapysaHHs,
MaKpocKoniyHul, mikpockoniyHul, 2icmonoeiyHuli (uzomosneHHs naieKkosux npernapamis), imnpezHayia cpibaom
30 memoodukoro /lelionoy, Komn'romepHa MikpodeHcumomempis, mamemamu4Huli (MopgomempuyHa cimka -
niopaxosyeanaca KinbKicme iMyHOKOMIemeHMHUX KAimuH Ha cmaHoapmHy naouwy 1000 mkm2), cmamucmuyHul
3a CmoerodeHmom. Ha 7-y, 14-y i 21-y 006y molentosaHHA crnalikogozo npouecy y wypie 8 bpuxci MoHKOI KUWKU
crnocmepieaemMbCa 3pOCMAHHA IHMeHCUBHOCMI MPOYECI8 KOMAa2eHOYMB8OPEHHA, HA W0 BKO3YE 3HAYHE MOMOBU,EHHA
KOs1a2eHoB8UX 80/10KOH I-20 i Ill-eo munis, a makoxc 3pocmaHHa ix naow,i Ha 10000 Mkm2. B ekcrniepumeHmansHil
epyni Ha 21-y 006y NoKasHUK 8i0HOCHOI rna0Wi KosnazeHo8uUX 80/10KOH IlI-eo muny 36inswyemscs 0o 41,074+0,07%,
a KonazeHy l-eo muny 0o 26,123+0,24% Ha cmaHOapmHy 00UHUU MaA0Wi 6puxi MOHKOI KUWKU Y MNOPIBHSAHHI 3
iHmakmHoto 2pyrnoto (KonazeH I-eo muny — 1,086+0,03%, a konazeH lll-eo muny — 0,7440,11% Ha cmaHOapmHy
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00UHUYO nAoWi 6puxci MoHKOI KuwkKu). Ha mai 36inbweHHA KinbKocmi aimgoyumie Ha cmaHOapmHy 00UHUU
naowi 6puxci MOHKOI KUWKU Npu Mpo2pecyrovux npouecax crnalikoymeopeHHs 8i0bysaembcs 3pocmaHHA Ginok-
cuHmMe3yro4oi yHKUil pibpobaacmis, ujo 8Ka3ye Ha MopgoceHemuyHy yHKUIO Aimgpoyumis.

Knrouoei cnoea: ovyepesuHa, bpuxca, crialikosa xeopoba, 2icmoso2iyHi 3MiHU, KOMa2eHo8i 80M0KHA, Wypu,

aimgoyum, imyHimem, mopghonoais.

3B’A30K ny6aikauii 3 nhaHoBMMKM HayKoBO-goCNig-
HUMU poboTamu.

CtaTTs € pparmeHTOM HayKoBOT poboTH Kadeapn di-
3iosnorii, imyHonorii i 6ioximii 3 Kypcom LMBINbHOIO 3axu-
CTy Ta MeanumHm «Mopdo-dyHKLiOHaNbHUIA CTaH opra-
HiB i iX NiMPOIAHMX KOMMNOHEHTIB NiA, Ai€t0 BHYTPILLHIX i
30BHiLLHIX GaKTOPiB» 3 HOMEPOM AepPrKaBHOI peecTpalLlil
0123U103988.

Bcryn.

MepLoto NaHKOK MmexaHi3my YyTBOPEHHA CMaMlokK €
YWKOAXKEHHSA, MOPYLLEHHA iHHepBaLii Ta Tpodikn ovepe-
BWMHM, LLO 3aNYyCKAE KaCKaZ, NaTOreHeTUYHMX MEeXaHi3MmiB.
Bigomo, Wwo [0 NOWKOAKEHHA OYEPEBUHU MPU3BOANUTD
il MexaHi4yHe, TepmiyHe, XiMiyHe, pajioaKTMBHE YLIKO-
OYKEHHA, @ TaKOX 3aMnaneHHs TKaHWH O4YepeBUHMU, Kpo-
BOTEYA B YepPEeBHY NOPOXKHMHY, anepridHi peakuii Ta iwe-
Mif, a TakoX izionoriyHi Nnpouecn cTapiHHA. 3HUKEHHSA
byHKLiOHYBaHHA BEreTaTMBHOI HEPBOBOI CUCTEMM BNN-
Ba€ Ha QYHKLUiOHaNbHUI CTaH KULLKIBHMKA [1].

Y 1989 p. HayKoBLAMMU OYyN0 BCTAaHOBW/IEHO, LLLO MO-
WKOAKEHA AiNAHKA 0YepPeEBUHU MOKPUBAETHCA TOHKUM
wapom ¢ibpuHY. BeNUKUIA CaNbHUK NEPeMIlaeTbCa Y
6iK AecTpyKLii o4epeBMHM Ta NPOAYKYE ME30TeNIoLUTH,
AKi NMOKpMBaloTb PiGPUHOBMMM YTBOPEHHAMMU B3A0BXK
ycboro aedekty oyepeuHu [2]. Me3oTenianbHUiA Wwap
pereHepyeTbcA 32 PaxyHOK Me30TeNioLMTIB, AKi WBUAKO
pereHepytoTbea. Micna uboro BUNIT GibpUHY dopmyeTb-
€Sl B CMONIYYHY TKAHMHY — BUHWKAE pybelb, NOKPUTUIA
mesoTteniem, abo cnaiika [3].

MopdonoriyHum cybcTpatom cnaiku € nonimopd-
HOoAZEpPHI NeMKoUUTM, aKTMBOBAHI Makpodarm i TyyHi
KNITUH, HArPOMaZKeHHA BiNIbHUX PagMKaniB KUCHIO, Me-
JiaTopiB 3ananeHHsA Ta iHWMxX 6ioNoriYHO aKTUBHMKX pe-
YOBMH, 3 TAKOXK KONAreHoBi BO/IOKHA, L0 CUHTE3YHTbCA
¢dibpobnactamu. MNyckoBMM MexaHi3MOM KoJlareHoreHe-
3y € FinoKcis, Lo pO3BMBAETLCA Y 3B'A3KY 3 MOPYLUEHHAM
MiKpoumnpKynauii y oyepesuHi. Finokcia ctumyntoe i-
6pobnactu, AKi NOYMHAIOTb CMHTE3yBaTW KonareH. MNpo-
Lec cnalkoyTBOpeHHA TpuBae 3-4 micAui, Npu LbOMy
CNavKn MOKYTb BaCKynsapu3lyBaTucA, iHHepBYBaTUCA Ta
nokpuBaTnca mesoTesniem [4].

Mix HuTkamm ¢ibpuHy nopsag 3 ¢ibpobnactamm
BUABNAIOTLCA TOHKI KONMAreHoBi BOJIOKHA, AKI CNo4vaTKy
po3TalloBaHi 6e3cUCTEMHO, ane B Mipy pPO3TAryBaHHA
CNavoK BiAOYBAETbCA FiCTONONYHA aKOMOAALLA BONOK-
HUCTOI KOHCTPYKLLT | BOOKHA LIBMAKO PO3TALLOBYHOTHCA
BiZNOBIAHO BUXiAHOTO po3TallyBaHHA [5].

[na po3ymiHHA npouecy popmyBaHHA 3B'A3KY Mix
BPOZAKEHUM i 34aNTUBHUM iIMYyHITETOM YepPEBHOI NOPOXK-
HUHW 3a/IMLIAETHCA MAN0 AOCAIAXKEHUM NUTAHHA Byao-
BM i CTPYKTYPU TKaHWHHOIO 6ap’epy MiX KULLIKIBHUKOM
i a61OMiHaNbHOK NOPOXKHUHOLD, AK AMHAMIYHOI CTPYK-
Typu. o TenepiwHbOro Yyacy He A0 KiHUA BUBYEHUMU
3a/MLLIAKOTHCA KOMMNO3UTU CNaKkmn BPpUXKi TOHKOT KULLIKK,
MIXKKNITUHHI B3aemogii, a came nimooumTapHo-Ppibpo-
61aCTUYHI KOHTAKTK, Ta 3aKOHOMIPHOCTI 3MiH CUHTE3yY
KOMlareHOBMX BO/IOKOH B MO0 CKNAAj NPU MOAENIOBAHHI
CNaMKoBOro NpoLLecy B MOPIBHAHHI 3 HOPMOIO.

HepoctaTbo gocnigeHe NUTAHHA KiJIbKICHOTO i AKic-
HOrO CKNaZy KoNareHoBMX YyTBOPEHb B HOPMI i Npu 3mi-
Hax PeakTUBHOCTI NiMPOIAHOTO KOMMOHEHTY TKAaHWUHM
6pUKi TOHKOI KULLIKMN.

3a/IMWAETLCA TAaKOX BiAKPUTUM NUTAHHA Mopdono-
rii i Tonorpagii KonareHoBMx BOAOKOH I-ro i lll-ro Tunis
B BpUKi TOHKOI KMLIKMK, IX KiNbKOCTI NPU MOAEN0BaHHI
CMainkoBOro npotecy.

MeTa gocnigxKeHHs.

BuaABneHHA KOnareHOBMX BONOKOH I-ro Ta lll-ro Tnnis
Yy CKnagi cnaku 6puski TOHKOI KULWKKW, AOCNIANKEHHA iX
Tonorpadii Ta PpyHKLIOHAaNbHOI aKTMBHOCTI B HOpPMI Ta
npw NPOrpecytHoMy CNaiKoyTBOPEHHI.

O6’eKT i meTOaM AOCNiAXKEHHA.

Y pocniaskeHHi 6panu yyactb 20 TBapuH, AKMX Byno
nogineHo Ha agi rpynu: |-y (n=5) — iHTaKTHy i ll-y — eKc-
nepumeHTanbHy (n=15). Ans mogentoBaHHA CNalikoBOro
npouecy TBapuHam ssoaman 0,5 mn 20% cycneHsii Tanb-
Ky (XimCeiin) [6].

Ha 7-y, 14-y i 21-y noby TBapuHu ll-0i ekcnepmumen-
Ta/bHOI TPYyMW BWMBOOMAN 3 EKCMEPUMEHTY LUIAXOM
HapKo3yBaHHA. Po3TuH i 3abip maTepiany Ana noganb-
LWKX OOCNIAXKEHb BUKOHYBA/IMCA B YMOBax aHecTesii 3
OOTPUMaHHAM HopMmaTuBiB KoHBeHLiT 3 6ioeTukn Pagu
€sponu 1997 poky, EBponencbKoi KOHBEHLLT NPO 3axucT
XpebeTHUX TBapWH, AIKi BUKOPUCTOBYHOTbCA A/1A eKche-
PUMEHTANbHUX Ta iHLWMX HAYKOBUX LiNei, 3araibHUX
€TUYHUX NPUHLUMMIB €KCNePUMEHTIB Ha TBapWHaXx, yx-
BaJieHux MNepwmm HauioHaNbHUM KOHrpecom YKpaiHu 3
6ioeTnku [7].

MaKpOCKOMIYHMM  MEeTO4OM  OLHIOBANM  CTyMNiHb
YTBOPEHHSA CMAMOK Mi¥ OpraHamm Ta CTiHKaMu oYepeBu-
HM, a TaKOX ix mopdonorito i Tonorpadito.

[na rictonoriyHoi OUiHKKM 3abupanu pparmeHTU
TKaHWHKU BPUXKI TOHKOT KMLWKKM po3mipom 15 x 15 mm i
BWUrOTOBAANAWN MAIBKOBI ricTONOriYyHi npenapaTtun. [ina 3a-
nobiraHHA CKpy4YyBaHHIO MAIBKOBOro matepiany 3ibpaHi
3pasku po3milLyBanm Ha 6OPTUKax 3 NOPONOHY i diKcy-
Bann B 10% HelTpanbHomy popmaniHi [8].

Ona BMBYEHHA ocobmMBOCTEN eKcnpecii KonareHis
npu CnanKoyTBOPEHHI MpoBOAMAM iMMperHaujilo cpi-
6/10M Ha NBKOBUX Mpenapartax TKaHUH BpusKi TOHKOI
KULLKM 33 MeToguMKoo Jlelianoy: BOSIOKHA KonareHy I-ro
TMNY 30/10TUCTO-KOPUYHEBOIO Konbopy i lll-ro Tuny vop-
HOTrO KONbOopy.

MniByacHi npenapatm [OCAIAXKYBAAMCA METOLOM
CBITNI0BOI MiKpocKonii i3 cynyTHiM mikpodoTorpadysar-
HAM 3pa3sKiB KOXKHOI rpynu Ha mikpockoni MICROmed
Evolution LUM LS-8530.

Mnowy KonareHoBMX BONOKOH I-ro i Ill-ro Tunis nig-
paxoByBaaM Ha CTaHAAPTHY OAUHULIO NAOLLI TKAHUHWU
6 pUKi TOHKOT KMLLKM METOA0M KOMM IOTEPHOT MiKpOAEH-
cMTOMETPIl, i3 BUKOPUCTAHHAM LUMPPOBUX 306parkeHb i
nporpamHoro 3abesneyeHHsa Imagel. OTpumaHi pesynb-
TaTn 0bpobaannca metogamu CTaTUCTUYHOI 06POBKU
33 Kputepiem CTblogeHTa i3 BMKopucTaHHAM Microsoft
Excel 3 piBHem pocToBipHOCTI He meHwe 95% (p<0,05).
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Pe3ynbTaty gocnigiKeHHA Ta ix 06roBopeHHs.

3agiAHa eKkcnepuMeHTaslbHa MOZEeNb CMalKoBOro
npouecy 3a BonsaHcbkoto A.l. (2012), wo 3abesneyye
YTBOPEHHA WiNbHUX GIOPUHOBUX CTPYKTYP MpPOTArom
TPbOX TUMKHIB CMOCTEPENKEHHA: Ha 7-y Aoby crnocTepi-
raeTbCA HaABHICTb BiNYBATUX CTPYKTYP Ha MOBEpPXHi A0-
CNiAXKyBaHOI TKAHWHK; Ha 14-y noby BOHM HabyBalOTb
boOpMM TOHKMX e1acTUYHUX JIYCOYOK; Ha 21-y noby Bu-
ABNAOTLCA Y BUINAAI LLiNbHUX XPALLENOAIOHMX KOHINO-
meparTis (puc. 1).

Y TBapWH I-i iIHTAKTHOI rpynu Ko/nareHoBi BOJIOKHA,
npu ix BUABAEHI IMNpPerHaujieto a3oTHOKMCIMM cpibaom
3a Jleiipnoy, [0Bri, NepeBarkHO JiHIMHOI CTPYKTypH,
cepep AKMX 3yCcTpivatoTbes i 3BUBUCTI OPMMU, TOBLLMHOO
0,0 4-6 MKM. [10BOJIi 4aCTO BOHM YTBOPHOIOTb NMYYKMU, LLLi/Ib-
HO NpuUAAratoYM oaHe Ao oaHOoro. M1oLLa BOJIOKOH Kona-
reHy |-ro TMny B iHTaKTHIN rpyni cknagae 214,047+0,72
MKM?2. ToKa3HKK ix BigHOCHOT naowi — 1,086+0,03% Ha
CTaHAAPTHY OAMHULIO NAOLLI 6PUKiI TOHKOT KMLWKK. Mpn
[ocnifaXKeHi ekcnpecii konareHy lll-ro Tuny B 6pui ToH-
KO KMLWKMK |-i iIHTAaKTHOT rpynu TBApWH BiAMIYEHO TOHKI i
HiXKHi CTPYKTYpPM, B MOPIBHAHHI 3 KOJTAareHOBUMMW BOJIOK-
Hamu I-ro TMny. Ix MOXHa oxapaKTepusyBaTu fAK 3/1erka
3BUBMCTI, TOBLMHOI 1-2 MKM, HACM4EHOTO YOPHOTO KO-
Nbopy. Po3TaloBaHi pagianbHO B TOBLi TKAHUHU BPUKI.
JloKkanisyoTbcA NepeBaxHO HABKOIO CyAUH, YTBOPHOIO-
4K Bi3ePYHOK 3 ApibHMX neTenb. MNoaeKyam BigMmiyaeTben
HAABHICTb BOJIOKOH |-ro i lll-ro Tny po3TtawoBaHux y Big-
HOCHili 6113bKOCTi 0ANH 3 ogHMUM (puc. 2a). BcTaHoBNe-
HO MJIOLLY KOnareHOBUX BONOKOH IlI-ro Tmny B iHTaKTHIN
rpyni — 224,897+0,46 MKM? Npu BigHOCHIM naoLi AocAi-
OKYBaHUX cTPYKTyp 0,7410,11% Ha cTaHAAPTHY OAUHMU-
Lo naoww,i 6pusKi TOHKOT KMLKMK.

Ha 7-y poby pochnigKeHHA y TBAapWUH eKcnepumeH-
Ta/IbHOI rPynun BUSABAEHO, WO B TKAHWHAX BPUIKi TOHKOT
KULLUKW 3pOCTaE eKcrnpecia KonareHy I-ro Tuny, B nopis-
HAHHI 3 TBAPUHAMM IHTAKTHOI rPynu, LLO BMPAXKAETbCA
B YLLiIbHEHHI HWUTOK KosareHy. TOBWMHA CTPYKTYp KO-
NINBAETbCA B MexKax 4-6 MKM. OKpemi BO/IOKHa Malixke
He po3pi3HAOTbCA. BiamiyeHo, Wwo KonareH |-ro tuny
Habys 6inbl TemHiworo 3abapeneHHA. Moro naowa
cKknagae 215,786+0,44 MKM? Npu NOKasHUKY BiAHOCHOI
nnowi 1,725+0,12% Ha cTaHAAPTHY OAWMHMULIIO MO
OpuKi TOHKOI KMLWKKN. Y MiKponpenapaTi TaKoXK crocTe-
piratoTbcA KonareHoBi BONOKHA lllI-ro tvny, wo matoTb
BUMNAL XBUAACTUX BOJIOKOH, fKi 31MBalOTbCA OAHA 3
o4HOM. BigmiyaeTbca MOTEMHIHHA X 3abapBneHHs, y
NOPIBHAHHI 3 pe3ynbTaTaMM iHTAKTHOI rpynu TBapwWH

=

PUCYHOK 1 — BUABNEHHA cNaiioK B 6puiKi KULWKIBHMKA Y LWypiB Ha
14-y noby nicnsa BBeAeHHA cycneHsii TanbKy. MakpocKoniyHuii
npenapar.

(puc. 26). 36epiraeTbca 3BUBUCTICTb OKPEMUX CTPYKTYP.
ToBLLMHA BO/IOKOH € CTa/I00 i cArae Ao 2 MKM. B ekcne-
PUMEHTANbHIN rpyni TBApUH BiA3HAYAETbCA MOCTYNnoBe
36iNbLUEHHA NAOLLI KonareHoBUX BONOKOH llI-ro Tmny go
232,965+0,58 MKM?, pa3om 3 Helo 3POCTaE i MOKa3HUK
BigHOCHOI naowi 4,066+0,03% Ha cTaHAAPTHY OAMHULLIO
naow,i 6puKi TOHKOT KMULWKMK.

Ha 14-y poby pocnigXeHHa y TBapuH eKcnepw-
MEHTA/IbHOI TPpynn BCTAaHOB/NIEHO HEepPiBHOMIpHE Mo-
TOBLLEHHA | NOMiTHe OrpybiHHA KOMlareHOBMX BOJIOKOH
I-ro Tny, B NOPIBHAHHI 3 pe3ynbTaTamMu AOCAIAKEHHSA
iHTAKTHOT rpynu i ZaHUMK Ha 7-y Aoby cnalikoyTBOpeH-
HA. BONOKHA XxapaKTepusylTbCA TEeMHO-KOPUYHEBUM
3abapBaeHHAM. Ix ToBLWMHA 36inblIYETbCA A0 8 MKM.
JNiHiT iX WinbHUX CTPYKTYp HabyBatoTb NPSAMOAIHIMHUIA
XapaKTep. 3BMBMUCTOCTI He crnocTepiraeTbcsa (puc. 2B).
Mnowa KonareHy |-ro TMny npoABnA€e TeHAEHLUilo A0
36inbLIeHHn | aopisHioe 223,383+0,43 MKM?. MOKa3HUK
BiLHOCHOI N/IOLLi KONlareHOBMX BOIOKOH |-ro Tuny Takox
36inbwmBeca go 17,977+0,08% Ha cTaHAAPTHY OAMHU-
Lto naowi 6pusKi TOHKOI KMLWKK. BiamivyaeTbca nomitTHe
NOTOBLUEHHA | YLi/IbHEHHA KOMAreHOBUX BONOKOH IlI-
ro TNy, y NOPIBHAHHI 3 pe3yabTaTamMm iHTAKTHOI rpynu
TBAPWH i AaHUMK Ha 7-y fo6y pocniakeHHA. ToslMHA
CKNagae 4 MKM. B BpuiKi TOHKOI KMLIKKM YOPHi BOJIOKHA
YTBOPIOIOTb NeTnenogibHnii mMantoHoK. [ocnifarKyBaHi
CTPYKTYPU XBUIACTUMW BOJIOKHAMM MOEAHYIOTHCA OAHA
3 ogHoto. Mnowa Konareny lll-ro Tuny Ha gaHomy Tep-
MiHi cnocTepeeHHs cnaikoBoro npouecy 36inbwnna-
ca go 234,702+0,44 mKM?. TIOKa3HWUK BifHOCHOI NAOLL
36inbwmBca go 18,379+0,06% Ha CcTaHAAPTHY OAMHULLIO
naow,i 6puKi TOHKOT KMULWKMK.

Ha 21-y poby pocnigxeHHs y TBapuH ll-i ekcnepwm-
MEeHTaNbHOI FPpynu crnocTepiraeTbca orpybiHHA Konare-
HOBMX BOJIOKOH |-ro TMMY, L0 BUPAXKAETHCA Y 36iNbLUEHH
X LWi/IbHOCTi i NOTOBLLEHOCTi BOTIOKHUCTUX CTPYKTYpP (40
9-10 MKM). MeKa BOJIOKOH CTa€ MeHLI KOHTYPOBAHO
Yyepes HalapyBaHHA Pi3HWUX KOMMOHEHTIB CMalKK, BOHU
HabyBaloTb BEKTOPHOI CNpAMOBaHOCTI. 3abapBieHHA
[OCNIAKYBAHUX KOMMOHEHTIB HabyBae iHTEHCMBHOrO
TEMHOro KOPWYHEBOro BiATiHKY. BonoKHa po3milly-
IOTbCA TOBCTUMM i MPAMUMM NiHiAMU 6e3 po3rasnyKeHb
B3[0BX KPOBOHOCHMX CyguH. Ha gaHomy TepmiHi cno-
CTEPEXKEHHA cnocTepiraeTbcs 36iNblIEHHA NJOLWi KO-
NareHoBUX BOMOKOH I-ro Tuny go 251,949+0,50 mkm?,
BcTaHoBNEHO, WO KonareH |-ro Tmny 3alMae BigHOCHY
nnowy 41,074+0,07% Ha CTaHAAPTHY OAMHULIO NAOL
6pUKi TOHKOT KMLLKK. TaKOXK, CNOCTEpPiraeTbCa nocue-
Ha, Y NOPIBHAHHI 3 pe3ynbTaTaMu nonepegHix TePMiHiB
OOCNiAXKEHHA, eKcrnpecia KonareHoBux BONOKOH lll-ro
TMny. MomivyeHo 3Ha4He X yWwifibHeHHA i orpybiHHA. Tos-
LLMHA YOPHMX BOJIOKHUCTUX CTPYKTYP CKNAZa€ 4-5 mkm.
Micusammu cnocrtepiraetbca ix ¢parmeHTauis i posiue-
naeHHA. BoNOKHa MatoTb BUINAL KOPOTKUX, HEPIBHOMIp-
HWX NO TOBWMHI CcTpiveyoK (puc. 2r). Maowa KonareHy
lll-ro TMNYy Ha JaHOMYy TEePMiHi CNOCTEpPEXKEHHA CKa-
na 235,607+0,38 mKM?. TOKasHWKa BiAHOCHOI MAOLL
KOMlareHoBMx BOMOKOH lll-ro Tuny 36inbwyerbca Ao
26,123+0,24% Ha CTaHZAPTHY OAMHULLIO MJoWi BpuKi
TOHKOI KULLKK.

BueHumn paHiwe 6yna posefeHa ponb dakTopy
pemoaentoBaHHA CMNOMYYHOI TKaHWMHW Ta i y4acTb y
dopmyBaHHi crnaiok [9]. BaxkanBo BpaxyBaTu ¢aKTop
mopdoreHeTUYHOT yHKUiT nimbounTie Ha ¢yHKLio-

396

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2024 — Bun. 2 (173) / Bulletin of problems in biology and medicine — 2024 - Issue 2 (173)



MOP®»ONO0rIf / MORPHOLOGY

e

A

PucyHoK 2 — MNaisyacTuii npenapat 6puii wypis. BUABNEHHSA | HAKONUYEHHA KONAareHOBUX BOIOKOH I-ro i lll-ro Tunis: a) B Hopmi; 6) Ha 7-y
Aob6y; B) Ha 14-y nob6y; r) Ha 21-y fo06y moaentoBaHHA CNAtKoBOro npouecy. IMnperHauia a3soTHOKMCAUM cpibnom 3a Jleianoy nicnsa Aecksa-
mauii mesotenito TpuncuHom. 36.: x100.

Ha/IbHY aKTMBHICTb $pibpobiacTis 3a KOHUenLieo npode-
copa BonowwuHa M.A. (2015) [10].

Ha rictonorivHomy piBHI CTpyKTypa chnaiok npea-
cTaBneHa ¢ibpobnactamm, nimpoumtamu, eHaoTenianb-
HUMW KNITUHAMU CYAWH, Me30TENIOLLMTAMM, @ TAKOXK KO-
JlareHOBUMM BOJIOKHAMM. Bci KOMMOHEHTH 3HaxoAATbCA
y NeBHOMY cniBBigHOLWeEHHI [11].

BcTtaHoBneHO, Wo npouec popmyBaHHA CNalioK cy-
NPOBOAKYETLCA ANHAMIYHUMU KOPENOYMMM 3MiHAMM
yncenbHocTi GibpobnacTis i NiMPOUUTIB Ta iX MiFKKAITUH-
HUMM KOHTaKTamu (puc. 3).

Tak, B ll-il ekcnepuMeHTanbHIlM rpyni AoCAigXKEHHR
CMOCTEPIraeTbCA HAABHICTb BUTATHYTUX BepeTeHoMnoLib-
HUX KNITUH, JOBXUHOW 40 10 MKkM — ¢pibpobnacTis. Ha
14-y i 21-y poby cnaiikoBoro npouecy, BisyasbHo, Biami-
YaEeTbCA TeHAeHLUiA A0 36inblueHHs iX KiNbKOCTi No BCilt
OOCNiAXKYBaHIN NaoLi 6pUKi TOHKOI KULLKMN.

B |- iHTaKTHIN rpyni nimpountn posTawiosaHi nepe-
Ba)XHO AndysHo, a B ll-ilt po3TalwoBaHi rpynamu no 5-7
KNITWH, WO BiANOBiAAE KNacuuHin 6yaosi nimdoigHoi
TKaHWHMU, acoLiioBaHOi 3 cepo3HMmM o6o10HKamm SALC
(serosa — associated lymphoid clusters). BoHn xapak-
TEpPU3YOTbCA AK OKPYIi HEBENUKI KNITUHU AiamMeTpom
00 8-9 MKM 3 YiTKUMKM aapamn. [leaki 3 HUX 3 LWMPOKMM
obiakom umTtonnasmu. Kinbkicte nimdoumtis B 6pusxi
TOHKOI KMLLUKM 3pOcCTaE: Ha 14-y noby — Ha 30% rpynu Ta
Ha 21-y noby —Ha 36% y TBapwH lI-i ekcnepumeHTanbHOT
rpynu, NopiBHAHO 3 AaHMMM |- iHTaKTHOI rpynu, wo 6yno
OTPMMAHO HaMW B NONepeaHixX AOCNIAXKEHHAM.

B nonepepgHix poboTax 6yn0 onnMcaHo MaKkpoCKoniy-
Hy 6y[0BY CMAMOK HA KOXHOMY TEPMiHI MOZE/ItOBaHHSA
cnavikosoro npouecy [12]. Cnnpatounch Ha paHille oTpu-
MaHi AaHi i pe3ynbTaTi MIKPOCKONIYHUX AOCNIAKEHDb, BU-
ABNEHO 0COB/IMBOCTI MCTONOTIYHUX 3MiH TKaHUH BPUKiI
TOHKOT KMLLKW Y LLLYPiB NPW CMNalKoBOMY NPOLECI.

Ha 7-y noby mogentoBaHHA CMaiKoBOro npouecy y
LLypiB NOMiTHa TEHAEHL,A A0 3POCTAHHA iIHTEHCUBHOCTI
NpoLLeciB KOMareHOyTBOPEeHHA. B ekcnepmmeHTanbHuUi
rpyni TBapwH BiA3HAYa€eTbCA MOCTynoBe 36iNbLUeHHA
BiAHOCHOI NNoLi KonareHOBUX BONOKOH I-ro i lll-ro Tunis
NPOTArOM YCiX nepioais cnocTepexXeHHs.

BionoriyHni TKaHMHHWUIN Gap’ep YepeBHOI NOPOXK-
HUHU GOPMYETbCA Ha KAITUHO-MONEKYNAPHOMY PiBHi.
BnavB aHTUreHiB NpM3BOAUTL A0 aKTMBAUi AK B, — Tak
i B,-nimdouuTis, AKi CUHTE3YIOTb CabKi cneundiuHi imy-
HOrobyNiHM Knacy M, WO He NMPOHWUKATL Yepes TKa-
HUHHWIT 6ap’ep. TakoX, MMOBIPHO, aKTUBYETbCA B,-naH-
Ka IMyHiTeTy, WO TaKOX Npu3BeAe A0 BiAKNAAAHHA
iMYHHUX KOMMAeKciB. 36iNbleHHA KiNbKOCTI nimpounTis
niasuwye cuHTeTMYHY dyHKuito dibpobnactis. Lle npu-
3BOAWUTb A0 HAAJ/IMWKOBOrO BiAKNaZaHHA $ibpuHOBUX
KOMMEKCiB. 3pocTaHHA (YHKUiOHANbHOI aKTUBHOCTI

PUCYHOK 3 — BpusKa TOHKOT KMLWKKM Ha 14-y 06y CNailkoyTBOPEHHS.
MnisuacTunii npenapar. 3a6apBNeHHA: reMaTOKCUAIH | €03UH.
3aKnloueHHs B KaHagCbKuii 6anb3am. 36.: x100.
Mo3HaueHHsA: 1 — nimpouuntu; 2 — pibpobnactu.
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¢dibpobnacTiB NpM3BOANTL A0 36i/blUEHHA CUHTE3Y KO-
NareHy Ta iHWWX KOMMOHEHTIB CNOMYYHOTKAHUHHOTO Ma-
Tpukcy [13]. BionorivyHO aKTUBHI PEYOBUHM YMHATL Ait0
Ha CMHTETUYHI NpoLecw, Wo i NoACHIOE MopdoreHeTnY-
HY QYHKLUito nimdpoumTis [14].

Bigomo, Wo y cnony4yHii TKaHWHI MICTUTbCSA aBTO-
MaTUYHa perynauia cMHTe3y Ta po3naay Konareny dep-
MEHTOM KoslareHasoto. Makpodaru BigirpatoTb BaXKAnBy
posb y iX cUHTe3si. HeobxiaHOW YMOBOI ANSA PO3BUTKY
B/1ACTUBOCTEN MaKpodaris 40 aKTMBHOIO CUHTE3y Kofa-
reHasu € iX KOHTaKT 3 T-nimboumTamm, AKi € NOTYKHUMU
perynatopamn ¢ibpunauii, Wo cTaHe MeTo NoAanbLUnX
HayKoBMX gocnigxkeHb [15].

BucHoBKM.

1. Ha 7-y, 14-y i 21-y o6y moaentoBaHHsA CnaiikoBo-
ro npouecy y wypiB B 6puski TOHKOT KULWKK criocTepira-
€TbCA 3POCTAHHA IHTEHCMBHOCTI MPOLLECiB KO/TAreHOyTBO-
PEHHA, Ha LLLO BKA3Y€E 3HAYHe MOTOBLLEHHA KONareHoBMX
BOMIOKOH |-ro i lll-ro TMniB, a TakoX 3pPOCTaHHA iX NAOLi

Ha 10000 mMKm?. B ekcnepumeHTasbHil rpyni Ha 21-y
£06y NOKa3HMK BiAHOCHOT NOLLi KONareHOBMUX BO/IOKOH
Ill-ro Tmny 36inbwyetbea ao 41,074+0,07%, a KonareHy
I-ro Tuny po 26,123+0,24% Ha CcTaHAApPTHY OAUHULIO
naow,i 6puKi TOHKOT KULIKKU Y NOPIBHAHHI 3 iHTAaKTHOO
rpynoto (KonareH I-ro Tuny — 1,086+0,03%, a KonareH IlI-
ro Tuny — 0,7410,11% Ha cTaHAAPTHY OAWHULIO MO
BPUIKI TOHKOT KULLKK).

2. Ha 1ni 36inblieHHA KinbkocTi nimdounTie Ha cTaH-
AAaPTHY OAUHULIO NAOLLL 6PUKI TOHKOT KMLIKKW Npw npo-
rpecytoumx npouecax CrnaiKkoyTBOPEHHA BiabyBaeTbcA
3pocTaHHA Hinok-cMHTe3yovoi PyHKuUii ibpobnacTis,
LLLO BKA3ye Ha mopdoreHeTUYHy GyHKLit0 fnimbouunTis.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHb.

[ocnigxkeHHa Tonorpadii i KinbKocTi makpodaris,
AKi BiZirpatoTb BAXKNMBY PONb Y CUHTE3I KO/MareHasu, B
BpUWXKi TOHKOT KMLWKK Y LypiB B HOPMI i Npu cnaikoBomy
npowueci.
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OCOBJIMBOCTI PO3NOAINY KONIATEHOBUX BOJIOKOH I-ro TA 11I-T0 TUNIB B BPUXI KULLKIBHUKA LLIYPIB
nig, YAC ®OPMYBAHHSA CNAMKOBOTIO MPOLIECY

Naipgapkina A. ., Kyw, O. T.

Pestome. [1na po3ymiHHA npouecy GopmyBaHHSA 3B’ A3KY MiXK BPOAKEHMM i aAaNTUBHMUM iIMYHITETOM Y YepeBHilt
NMOPOXKHWUHI BaK/IMBO AOCNIAUTU CTPYKTYPY Ta OpraHisaLia TKAHUMHHOTO H6ap’epy MiXK KMULLIEYHUKOM i YepeBHOO Mo-
POXKHUHOI AK AMHAMIYHOT CTPYKTYpU. Ha CbOroAHilWHIN HeaoCTaTHbO AOCAIAKEHWI aAre3iiHUA KOMMNEKC BpUKi
TOHKOT KUMKW, Mi*KKNITUHHI B3aemogji, Ta came NimpoumTo-¢dibpobaacTHUIA KOHTAKT, | CUHTE3 KO/1TareHOBUX BO/IOKOH
y 0Oro cknagi npyu moaentoBaHHi CnakoBOro NpoLLecy.

Memoto docnionceHHa 6yno ineHTUdIKyBaTN KoareHoBi BOJIOKHA 1-ro Ta 3-ro TNy B CMOAYYHill TKaHUHI BpuxKi
TOHKOI KULWKK Ta BUBUMTM iX TONorpaodito i PyHKLIOHANbHY aKTMBHICTb Y HOPMI Ta MPU NPOrpecyroyoMy CnaiKkoyTso-
PEHHi.

06’ekm i MemoOu 00cnidOHeHHA: NpPenapyBaHHsA, MaKPOCKOMIYHMIA, MiKPOCKOMIYHWUIA, FiCTONOrYHWUIA (BUrOTOB-
JIeHHA NNiBKOBWX NpenaparTis), iMnperHauis cpibaom 3a metogukoto Jleiasnoy, KOMn'toTepHa MiKPOAEHCUTOMETPIS,
MaTeEMATUYHUI (MOpPPOMETPUYHA CiTKA — NiApPaxoByBaNaca KiNbKiCTb iIMyYHOKOMMETEHTHMUX KNITUH HA CTaHAAPTHY
naouy 1000 MKm?), CTaTUCTUYHUI 33 CTbIOAEHTOM.

Pe3ynbmamu. Ha ocHOBI nonepeAHbo OTPMMAHUX AaHUX BUABNEHO crielMdiKy ricToNoriyHnx 3miH cepo3Hoi 06o-
JIOHKM TOHKOT KMLLKM LLYpPIB Mig, Yac nporpecytoyoro cnaimkosoro npouecy. Ha 7-y 4oby moaentoBaHHA CnankoBoro
npouecy y LWypis NOMiTHa TEHAEHLiA A0 3POCTAHHA iIHTEHCMBHOCTI NPOLECY YTBOPEHHA KonareHy. Y A0CNigHUX rpy-
nax TBapWH NPOTAFOM YCiX NepioAiB crnocTepekeHb BigMidyanocs nocTynose 36inblweHHA BiAHOCHOI NIOLLi KonareHo-

398

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2024 — Bun. 2 (173) / Bulletin of problems in biology and medicine — 2024 - Issue 2 (173)



MOP®»ONO0rIf / MORPHOLOGY

BWX BOJIOKOH I-ro i lll-ro Tunis. Ha 7-y, 14-y Ta 21-y noby mogentoBaHHA CNakoBOro NpoLecy y WypiB cnocTepiranu
NiABULLEHHA IHTEHCUMBHOCTI MPOLECY YTBOPEHHSA KonareHy B 6pusKi TOHKOT KMLLKMK, Lo 6y/10 NOB’A3aHO 3 BUPAXKEHUM
36iNblUEHHAM KonareHoBMX BOMIOKOH I-ro Ta lll-ro. B gocnigHili rpyni Ha 21-y noby nokasHMK BigHOCHOI njoLi Ko-
nareHoBuUx BOMOKOH llI-ro Tuny 3pic o 41,074+0,07% Ha yMOBHY OAWHULIO NJIOLi, @ ANA KonareHy |-ro Tuny — oo
26,123+0,24%, NnopiBHAHO 3 iHTAKTHOO rpynoto (KonareH I-ro tuny — 1,086+0,03%, konareH llI-ro tuny —0,74+0,11%.
Ha Tni 36inbleHHs KinbKOCTI 1iMPOUUTIB HA YMOBHY OAMHULIO AiINSAHKM TOHKOT KULWWKM | MpY NporpecyBaHHi npoue-
Cy CNaliKoyTBOPEHHSA MiABULLYETLCA BiIKOBO-CUHTETMYHA GYHKLiA GibpobnacTiB, AKa 06yMoBAOE MOPPOreHEeTUYHI
¢yHKuUii nimdouunTie. KOHTaKT 3 aHTUreHom aktueye B, i B, cybnonynauii nimpounTiB i cMHTE3ye cnabki cneundiyHi
imyHornobyniHm M-Kknacy, siKi He NPOHMKaOTb Yepes TKaHMHHI 6ap’epu. NigBULLEHHA PYHKLIOHANbHOI aKTUBHOCTI
dibpobnacTiB Bege [0 aKTMBHOI eKCnpecii KofareHy Ta iHWMWX KOMMNOHEHTIB CMONYYHOTKAHUHHOIO MaTPUKCY.

Kntovosi cnosa: ouepeBunHa, bpuika, cnaitkosa xBopoba, ricToNoriYHi 3MiHM, KONareHoBi BOJIOKHA, Lypu, nimdo-
LMT, imyHiTeT, Mopdonoria.

FEATURES OF THE DISTRIBUTION OF COLLAGEN FIBERS OF THE I-TH AND IllI-TH TYPES IN THE MESENTERY OF
RATS DURING THE FORMATION OF THE ADHESION PROCESS

Paidarkina A. P., Kushch O. G.

Abstract. To understand the process of formation of the connection between innate and adaptive immunity
in the abdominal cavity, it is important to study the structure and organization of the tissue barrier between the
intestine and the abdominal cavity as a dynamic structure. To date, the adhesion complex of the mesentery of the
small intestine, intercellular interactions, namely the lymphocyte-fibroblast contact, and the synthesis of collagen
fibers in its composition in modeling the adhesion process have not been sufficiently studied.

The aim of the study was to identify type 1 and type 3 collagen fibers in the connective tissue of the mesentery
of the small intestine and to study their topography and functional activity in normal and progressive adhesion
formation.

Object and research methods: preparation, macroscopic, microscopic, histological (production of film
preparations), impregnation with silver according to the Laidlaw method, computer microdensitometry,
mathematical (morphometric grid — the number of immunocompetent cells was calculated per standard area of
1000 um2), statistical according to Student.

Results. Based on previously obtained data, the specificity of histological changes in the serous membrane of
the small intestine of rats during the progressive adhesion process was revealed. On the 7th day of simulation of
the adhesion process in rats, there is a noticeable tendency towards an increase in the intensity of the process
of collagen formation. A gradual increase in the relative area of collagen fibers of types | and Il was noted in the
experimental groups of animals during all observation periods. On the 7th, 14th, and 21st days of modeling the
adhesion process in rats, an increase in the intensity of the process of collagen formation in the mesentery of
the small intestine was observed, which was associated with a pronounced increase in collagen fibers | and Ill.
In the experimental group, on the 21st day, the index of the relative area of type Il collagen fibers increased to
41.07440.07% per conventional unit of area, and for type | collagen — to 26.123+0.24%, compared to the intact
group (type | collagen — 1.086+0.03%, type Il collagen — 0.7410.11%. Against the background of an increase in
the number of lymphocytes per conventional unit of the area of the small intestine and with the progression of
the process of adhesion formation, the protein synthetic function increases of fibroblasts, which determines the
morphogenetic functions of lymphocytes. Contact with antigen activates B, and B, subpopulations of lymphocytes
and synthesizes weak specific immunoglobulins of the M-class, which do not penetrate through tissue barriers. An
increase in the functional activity of fibroblasts leads to the active expression of collagen and other components of
the connective tissue matrix.

Key words: peritoneum, mesentery, adhesion disease, histological changes, collagen fibers, rats, lymphocyte,
immunity, morphology.
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