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The study of the pathogenesis of adhesions and the role of lymphoid clusters FALC in adhesion formation remains
an urgent problem in modern biology and medicine. Bowel obstruction occupies a special place among all other po-
tential consequences of adhesive disease, which emphasizes the medical and social significance of this problem. The
present work presents the peculiarities of the distribution and number of lymphocytes in the small intestinal mesen-
tery in adhesive disease compared to the norm in rats. Purpose: to determine the peculiarities of the morphofunc-
tional state of peritoneal tissues and fat-associated lymphoid clusters (FALC) in rats in normal and adhesive disease.
Object and Methods: dissection, macroscopic, microscopic, histological (making film preparations), hematoxylin and
eosin staining, mathematical (morphometric grid - the number of immunocompetent cells per standard area of
1000 um2 was counted), planimetric (the plane of the small intestine mesentery and the area changed by adhesive
processes were calculated), statistical by Student. In the mesentery of the small intestine, fat-associated lymphoid
clusters FALC, represented by diffusely located lymphocytes of small, medium and large diameter and plasma cells,
are normally observed. After reproduction of the experimental form of adhesive disease, gradual changes in the tis-
sues of the mesentery of the small intestine were observed: a decrease in mobility and granularity of the tissue on
day 7 of observation, thickening and density of connective tissue on day 14, as well as the appearance of granular
formations with solid conglomerates of heterogeneous structure in the tissue on day 21 of observation. The influ-
ence of adhesion formation processes on the structure of lymphoid tissue was also observed, and the presence of
lymphocyte clusters in certain areas of the mesentery was observed on day 7 of the study. On day 14, the number of
lymphocytes per unit area increased by 44%, and on day 21, by 47% compared to day 7 of observation.

Key words: small intestine, rats, experiment, histological changes of peritoneum, immunity, morphology, micros-
copy, morphometry.

Connection of the publication with planned re- Introduction.
search works. Adhesive bowel obstruction is a syndrome of disor-
ders of effective motor and evacuation function of the
intestine with various clinical and morphological chang-
framework of the research work of the Department o5 in the affected intestine, which occurs as a result of
of Physiology, Immunology and Biochemistry with the intra-abdominal adhesions, often accompanied by the
Course of Civil Defense and Medicine “Morphological ~ development of multiple organ failure syndrome involv-
ing all organs and systems of the body [1].

Postoperative adhesive disease of the abdomi-
ponents under the influence of internal and external 3 cavity develops in 14% of patients after the first
factors”, state registration number: 0123U103988. laparotomy and in 96% after the third. A special place

The experimental study was conducted within the

and functional state of organs and their lymphoid com-
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among the potential consequences of adhesive disease
is occupied by bowel obstruction and other disorders,
which justifies the medical and social significance of the
problem [2]. Thus, the study of the most important links
in the pathogenesis of adhesion formation and the de-
velopment of an experimentally proven anti-adhesive
complex of preventive measures is an urgent problem
of pelvic surgery [3].

An integral condition for the formation of adhesions
is a decrease in the anti-adhesive properties of the peri-
toneum with a reduction in the level of plasminogen ac-
tivators due to a deficit in blood supply to the mesotheli-
um. With balanced healing processes, the peritoneum is
restored, and if the balance is disturbed, adhesions form
[4]. In the case of peritoneal injury, 5 phases of adhe-
sion formation are distinguished: 1. Reactive phase (first
12 hours) — determined by peritoneal damage. 2. The
exudation phase (1-3 days) — increases the permeability
of the vascular wall, which contributes to the release of
peritoneal low-differentiated polypotent cells, inflam-
matory cells and the liquid part of the blood contain-
ing fibrinogen into the abdominal cavity [3]. 3. Adhesion
phase (3 days) — fibrin loss on the damaged surfaces,
their adhesion. Polypotent cells of the abdominal exu-
date differentiate into fibroblasts that produce collagen
[5]. 4. In the phase of young fusions (7-14 days), loose
adhesions are formed, which contain a small amount of
collagen. 5. In the phase of mature fusion (14-30 days),
dense connective tissue adhesions are formed due to
the production and compaction of collagen [6].

When the peritoneum is injured, the mesothelium
exfoliates and develops aseptic, and in the presence of
infection, septic inflammation with the release of fibrin
(serous-fibrinous or purulent-fibrinous inflammation).
The released fibrin glues the visceral and parietal peri-
toneal sheets together [7].

To date, the role of fat-associated lymphoid clusters
(FALC) in adhesion formation has not yet been thor-
oughly investigated.

The novelty of the work is to study the peculiarities
of the distribution and number of lymphocytes in the
mesentery of the small intestine in adhesive disease
compared to the norm in rats and the effect of FALC on
the processes of mesenteric tissue remodelling.

The aim of the study.

To determine the features of the morphofunctional
state of peritoneal tissues and fat-associated lymphoid
clusters (FALC) in rats in normal and adhesive disease.

Object and research methods.

The study was performed on male white rats weigh-
ing 190-240 g (n=20). Throughout the experiment, rats
were kept on a standard diet with free access to drink-
ing water. The animals were housed in a vivarium with
a natural light-dark cycle, and the temperature and hu-
midity of the environment were regulated.

Group | was intact. Animals of groups Il (n=5), IlI
(n=5) and IV (n=5) were intraperitoneally injected with
0.5 ml of 20% talc suspension. The aqueous suspension
of talc (ChemSeal) was prepared in water for injection
and injected with a syringe into the pelvic area.

Animals of group Il were withdrawn from the ex-
periment on day seven after injection, group Ill on day
14 and group IV on day 21 by anaesthesia with chloro-
form. Autopsy and sampling for further studies were
performed under adequate anaesthesia in compliance

with the Council of Europe Convention on Bioethics of
1997, the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes, and the general ethical principles of
animal experimentation approved by the First National
Congress of Ukraine on Bioethics.

Research methods used: preparation, macroscopic,
microscopic, histological (production of film prepara-
tions), staining with hematoxylin and eosin, mathemati-
cal (Glagolev morphometric grid — the number of immu-
nocompetent cells per standard area of 1000 um2 was
calculated), planimetric (the area of the formed adhe-
sion was calculated), statistical according to Student.

During inspection macroscopy, the degree of for-
mation of adhesions between organs and the walls of
the peritoneum (adhesion assessment) and the area of
adhesion between the surface of the peritoneum and
intraperitoneal structures were evaluated.

After the macroscopic analysis, fragments of mes-
entery tissues of the small intestine were collected as
a membranous histological preparation, measuring
1.5 x 1.5 cm, for histological evaluation [8]. To prevent
the material from twisting, the collected pieces were
placed on foam boards, fixed in 10% neutral formalin
for 24 hours, and then washed in running water for 2
hours. Staining was performed with hematoxylin and
eosin. The prepared film preparations were enclosed
in a gelatin-glycerol medium and studied at different
magnifications of the microscope. Six fragments of film
preparations were obtained from each sample of the
anatomical segment.

The degree of inflammation and the formation of ad-
hesions was assessed by a semiquantitative method [9].

The area of the formed adhesions with the walls of
the peritoneum and its derivatives was calculated. The
studied structures were placed on a flat drawn grid with
a period of 1 cm. Fully filled cells were taken for 1 cm?,
partially filled cells for 0.5 cm?, regardless of where the
studied fragment intersected them. The calculated area
was considered equal to the sum of the areas of fully
and partially filled cells of the planimetric grid (fig. 1).

The study of samples stained by histological meth-
ods and photo documentation of materials was con-
ducted on a MICROmed Evolution LUM LS-8530 micro-
scope using the Microsoft Excel program.

The number of lymphocytes was counted on a stan-
dard area of 1000 pm? using a morphometric grid. The
obtained results were processed using statistical meth-
ods according to the Student’s criterion.

Research results and their discussion.

The experimental adhesion formation model ensures
the adhesion process formation within three weeks of
observation. Also, it was established that after the ex-
perimental introduction of talc suspension, a combina-
tion of processes of transformation of fat-associated
lymphoid clusters (FALC) is observed.

Picric acid was used to visualize lymphoid tissue with
FALC in the structures of the peritoneum, followed by a
study of their topographical and morphological features
using a magnifying glass (fig. 2) [10].

Typically, the intestinal mesentery of a rat has a film-
like transparent structure. Macroscopic examination of
intact group | animals allows us to characterize it as a set
of dense folds of the abdominal membrane covering the
loops of the small and large intestines, separating them
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from the back wall of the abdominal cavity, and contain-
ing blood vessels.

Pronounced connective tissue adhesions were ob-
served already a week later in the Il experimental group
after exposure to the peritoneum of the traumatic agent.
The process of formation of adhesions takes place in
several stages, which naturally replace each other and
end with the formation of connective tissue fusion.

Adhesions were compared by the degree of adhe-
sion to areas of the abdominal cavity adjacent to the
small intestine, the percentage of the surface of the
peritoneum affected by adhesions, and various histo-
pathological characteristics at 7, 14, and 21 days after
the introduction of the talc suspension. Thus, on the 7th
day in the animals of the Il experimental group, adhe-
sions of a weak type were observed: thin and homoge-
neous, fragile, and easily removed by a weak incision,
which led to limited bleeding.

On the 14th day, intermediate adhesions were de-
tected in the animals of the Il experimental group. Neo-
plasms were characterized by a noticeably denser struc-
ture compared with the Il group and were removed by
an aggressive or small single sharp incision, which led to
moderate bleeding.

On the 21st day of the study, adhesions of a strong
type were formed in the IV group. Dense adhesions with
noticeable hard conglomerates of heterogeneous struc-
ture were removed mainly by sharp dissection and bled
profusely. There was marked hyperemia of the mesen-
tery of the small intestine in 95% of cases.

The morphometry of the mesentery was calculated
by the macroscopic study of the main linear parameters
[11]. Normally, the length of the mesentery of the small
intestine in the 1st group was 11.0+1.5 cm. The obtained
data for calculating its width were 9.5+0.5 cm, and the
area was 56.5+2.5 cm?, which corresponded to the aver-
age statistical indicators of white laboratory rats.

Using a planimetric grid, the percentage formation
of adhesions in the peritoneum was calculated and com-
pared to the norm, and their area was estimated. On the
7th day of the study, in the animals of the Il experimen-
tal group, the spread of adhesion formation was noted
by 10% (33+1.0 cm) of the mesentery of the small intes-
tine compared with the intact animals of the | group.
The 14th and 21st days of observation showed damage
to the tissues of the mesentery of the small intestine
in the Il and IV experimental groups by 15% (48.5+1.5

Figure 1 — Morphometry of the mesentery area of the small
intestine in rats of the | group on the planimetric grid.

cates progressive adhesion damage to the structures of
the mesentery, and, as a result, a noticeable decrease
in elasticity, flexibility, and a reduction in their mobility.

In the animals of the Ill and IV experimental groups,
on the 14th day after the introduction of the talc sus-
pension, signs of acute inflammation were revealed,
which were manifested by diffuse and local lymphocytic
infiltration of the mesentery against the background of
vascular hyperemia and small haemorrhages. It is also
necessary to note the development of swelling of the
surrounding tissues, which was noticeable when the
branches of the tweezers were mechanically closed, and
the formation of dents, which indicates the swelling of
the examined tissues.

Haschuk V.S. (2021) emphasizes that in response to
mesenteric irritation, a cascade of immune reactions is
triggered, which plays a decisive role in forming adhe-
sions. The main role is attributed to cellular immunity
(T-lymphocytes) [12]. However, it is not yet known for
sure which subpopulations of lymphocytes are involved
in this process, which requires further research.

In the rats of the Il and IV experimental groups, on
the 14th and 21st days of observation, macroscopic
examination of the mesentery of the small intestine
showed marked hyperemia of blood vessels, in contrast
to the animals of the intact group .

It has been experimentally proven that during the
development of the adhesion process, the numerical
indicators of immune reactivity are higher than average
against the background of an increase in the number of
lymphocytes per conventional unit of mesenteric area.
Typically, lymphocytes are located diffusely (I group) and

= =g A

Figure 2 — Small intestinal mesentery in rats. Macroscopic sample; visualization of lymphoid tissue with picric acid: a) in animals of the intact
group; b) in the animals of the experimental group for three weeks after the introduction of the talc suspension.
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Figure 3 — Mesentery of the small intestine. Topography of lymphocytes. Distribution of lymphocytes: a) diffuse location in rats of the intact
group; b) localization of lymphocytes in clusters in rats with experimental adhesion disease on the 14th day of the experiment. Film sample.
Staining: hematoxylin and eosin. Encapsulation in glycerin-gelatin. Magnification: 10x40.

are characterized by the presence of rounded small cells
with a diameter of 8-9 um with a well-defined nucleus
(fig. 3); with progressive processes of adhesion forma-
tion, lymphocytes form small clusters of 5-7 cells of
small and medium diameter. Some of them have a wide
rim of cytoplasm. Most often, such clusters are localized
around blood vessels (see fig. 2, fig. 3).

Applying the calculation for a standard area of 1000
um2, we obtained facts about the number of lympho-
cytes in the norm in animals of the | group, which was
4.5+0.58 lymphocytes. There is a tendency for the num-
ber of lymphocytes to increase almost twice in animals
of 111 (10.2+0.38) and IV (9.5+0.42) groups in comparison
with the indicators of animals of the intact group.

Today, it is known that the formation of adhesions in
the peritoneal cavity consists of two main components.
This process can be characterized as a local response
caused by either mechanical stimulation of the perito-
neum or systemic disorders (biochemical, hormonal,
and genetic), which determine the intensity of collagen
formation by mesotheliocytes and affect the expressive-
ness of the adhesion process. Bondar O. B. (2003) and
Vesely S. V. (2017) consider the combination of these
factors to be the basis of the aetiology of adhesion dis-
ease and recurrent adhesion intestinal obstruction [4,
13].

The fibrinolytic system is the main protective
mechanism against the formation of fibrous adhesions
after surgical interventions [13]. However, the activity
of the fibrinolytic system can be reduced after surgery,
and fibrin can be deposited in the abdominal cavity
in quantities that exceed its ability to split [14]. If the
fibrous formations are not resolved for some reason,
they turn into fibrous adhesions: fibroblasts, on 2-3
days, appear within the adhesions, which begin to

produce collagen fibres [15]. Capillaries are formed
7-21 days after the surgery, and nerve fibres begin to
grow [16]. Finally, on the 21st day, nerve fibres with
blood vessels and endings form at the site of fibrous
adhesions, completing the formation of connective
tissue in the form of dense fibrous adhesions [17].

According to our opinion, which coincides with the
ideas of Braun K. M. (2014), lymphocytes also affect
various cellular processes: they stimulate collagen
synthesis and collagenase formation by macrophages
andfibroblasts [18]. Thisidea needs further development
and research: exactly which lymphocyte subpopulation
affects the mesentery’s reconstruction during adhesion
disease.

Thus, according to the literature data and the
results of our own research, we can conclude that the
formation of adhesion disease is mediated by a complex
biochemical and hormonal regulatory system involving
many biologically active substances, as well as the
immune and blood coagulation systems [12, 19].

Conclusions.

In normal rats, in the mesentery of the small
intestine, fat-associated lymphoid clusters (FALC), which
are represented by diffusely located lymphocytes of
small, medium and large diameters over the entire
area of the mesentery, are found. The experimental
form of adhesion disease was characterized by gradual
changes in the tissues of the mesentery of the small
intestine and the formation of adhesions, which can
be described as thin, uniform and fragile on the 7th
day; hard, dense and granular formations on the 14th
day; solid conglomerates of heterogeneous structure
on the 21st day of observation. The mesentery of the
small intestine progressively acquires a less mobile, less
elastic, thickened structure. The process of experimen-
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tal adhesion formation was accompanied by dynamic
changes in the FALC structure. A progressive increase in
the accumulation of lymphocytes and their number in
these structures is noted. On the 7th day, the number of
lymphocytes increases by 10% in animals of the Il group,
on the 14th day, their increase is noted by 20% in the
animals of the llird group, and on the 21st day — by 25%

in the IV experimental group in comparison with intact
animals.

Prospects for further research.

In our opinion, histological studies of the cellular
composition of the mesentery of the small intestine,
their analysis, and comparison between groups are
promising.
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MOP®O®YHKLIOHANBHI 3MIHU OMEPEBUHM | ii CTPYKTYP
NMPU CNAMKOBIN XBOPOBI

3anopi3bKuit HauioHaNAbHMI yHiBepcuTeT (M. 3anopixK:KA, YKpaiHa)
nastasia.p.nikolskaya97 @gmail.com

JlocnioxeHHA namozeHe3y crialikosoeo rnpouecy i poni nimgoidoHux knacmepis FALC, nog8'a3aHUX 3 #Uposoo
MKAHUHO, y npoyecax cralikoymeopeHHA 3aaAUWAEMbCA aKmMyasnbHO MpobsemMoro cydacHoi bionoaii i meduyuHu.
Kuwkosa HenpoxidoHicme nocidae ocobnuse micye ceped 8cix iHWUX momeHuiliHux Hacniokie crnalikosoi xeopobu,
wo niokpecntoe MedUKo-couianbHe 3HaYeHHA uiei npobaemu. Y OaHili pobomi npedcmasneHi ocobausocmi
po3nodiny i Kinekocmi aimgoyumis y 6puxci MoHKo20 KuweyHuKy npu crnalikosili xeopobi nopieHAHO 3 HOPMOH
y wypis. Mema: susHayeHHA ocobausocmeli MophogyHKYiOHAAbHO20 CMAHY MKAHUH 04epesuHu i nimgoioHuUx
Knacmepis, acoyiliosaHux 3 #uposoo mkaHuHoto (FALC) y wypie e Hopmi i npu cnalikosili xeopobi. O6’ekm
i memodu: npenapysaHHs, MAKPOCKOMiYHUU, MIKpOCKONiYHUl, 2icmonoeidHuli (8U20MOBAEHHA M1iBKOBUX
npenapamis), 3a6apesneHHA nNpenapamie 2eMamoKCcUaiHOM i e03UHOM, MameMamuyHuli (MopghoMmempu4Ha Cimka -
nidpaxosyeanacs KinbKicme iMmyHOKOMIemeHMHUX KAimuH Ha cmaHoapmHy naowy 1000 MKm2), naaHimempu4Huli
(niopaxosyeanacsa naouwuHa 6pux3ci MOHKO20 KUWKIBHUKA ma naowa, wo bysaa amiHeHa cnalikosumu rnpouyecamu),
cmamucmu4Huli 3a CmbrodeHmMom. B 6puici moHKO20 KUWKIBHUKA 8 HOpMI criocmepiearomecA niMmgoioHi Knacmepu,
acoyitiosaHi 3 #uposo mrkaHuHor FALC, wo npedcmasneHi Oughy3Ho po3mawosaHuMu AiMGpoyuMamu Masozo,
cepedHb020 i 8enuKoz20 diamempy ma naAa3MamuyHUMU KaimuHamu. llicas eidmeopeHHA eKcrepumMeHmasnbHoi
¢hopmu crialikogoixgopobu criocmepieanuca Nocmynosi 3miHU 8 MKAHUHAX 6pUXCi MOHK020 KUWKIBHUKA: 3MeHWEeHHSA
pyxausocmi i dpazaucmocmi mKaHUHU Ha 7 006y criocmepexeHHs, MoMo8WeHHA i WinbHicms Croay4YHOI MKAHUHU
Ha 14 0oby, a maKox} noAsa 3epHUCMUX ymB8opeHb 3 MeepOUMU KOH210Mepamamu HeoOHOpPIOHOI cmpykmypu
8 MKaHUHi Ha 21 doby cnocmepexeHHA. Cocmepieascsa 8rau8 rnpouecie crnalikoymeopeHHA i HaO cmpykmypy
NiME@OIOHOI MKAHUHU | nMons2as y HAABHOCMI CKym4yeHs sniMmgoyumis 8 oKkpemux OinaHKax 6puxci Ha 7 0oby
docnidxceHHa, Ha 14 006y Kinbkicme nimgoyumis Ha 0OUHUYHO naowi 36inbwysanaca Ha 44%, Ha 21 006y Ha 47%

MopigHAHO 3 7 0060k criocmepexeHHA.

Knw4oei cnosa: moHKa KUWKA, Wypu, eKcrnepumMmeHm, 2icmoso2ivyHi 3miHU oyepesuHu, imyHimem, mopgonoais,

MiKpocKonis, Mopgomempis.

38’A30K ny6niKauii 3 n1aHOBMMMU HayKOBO-AOCAIA-
HUMK poboTamu.

EkcnepumeHTanbHe [OCNIAMKEHHA NPOBOAMIOCA B
MeXax HayKoBO-AocnigHOI poboTn Kadeapwu o¢isiono-
rii, imyHonorii i 6ioximii 3 Kypcom LMBINbHOTO 3axuCTy
Ta meguumHn «Mopdo-pyHKLiIOHAaNbHUIN CTaH opra-
HiB i X NiMOIAHMX KOMMOHEHTIB Mg Ai€t0 BHYTPILWHIX
i 30BHILHIX PaKTOpiB», HOMEP AepKaBHOI peecTpaLii:
0123U103988.

Bcryn.

CnalikoBa KMLUKOBa HEMpOXifAHICTb — CMHAPOM MO-
pyleHb edheKTUBHOI MOTOPHOI Ta eBaKyaTOPHOI QyHK-
Uil KAWKN 3 PISHUMU KNIHIYHUMK | MopdonoriyHUMHK
3MiHAMM YPAXKEHOT KULLKK, AKUA BUHUKAE Y pe3y/bTaTi
BHYTPiLUHbOYEPEBHMX 3POLLEHb, WO HEPIAKO CYynpoBO-
OXKYETbCA PO3BUTKOM CUMHAPOMY MOJMIOPraHHOi Hepo-
CTATHOCTI i3 3a/ly4€HHAM YCiX OPraHiB i CUCTEM OpraHis-
my [1].

MicnsonepauiliHa cnalikoBa xBopoba opraHis ue-
PEBHOI NOPOXKHUHU PO3BUBAETLCA Yy 14% XBOpMX Nicaa
nepwoi nanapotomii Ta B 96% — nicnsa Tpetboi. Oco-
6auBe micue cepes MOTEHUIMHMX HaCNiAKiB cnalikoBoi

XBOpPO6M MOCiAaloTb KULWKOBA HENPOXigHiCTb Ta iHLWI
NOpYLUEHHS, WO OBFpyHTOBYE MeAMKO-COLiaNbHe 3Ha-
yeHHA npobnemun [2]. OTXKe, BUBYEHHA HalbinbLW 3Ha-
YYLLMX NAaHOK NaToreHesy CNalKoyTBOPEHHS i pO3pobKa
eKCMepMMeHTaNbHO OBIPYHTOBAHOMO MPOTMCNAKOBO-
ro Komnsaekcy npodiNakTUUYHMX 3aXOLiB € aKTya/ibHOO
npobaemoto xipyprii opraHis manoro Tasy [3].
HeBin'eMHOO YMOBOK YTBOPEHHA CMAMOK € 3HU-
YKEHHA aHTMaATe3nBHUX BNACTUBOCTEN OYEPEBUHMN NPU
3HWMXKEHHI PiBHA aKTMBATOPIB Ma3MiHOreHy BHACAIAOK
AediunTty KpoBonocTavyaHHA mesoTenito. Mpu 36anaHco-
BaHWX MpoLLecax 3aroeHHA BifOYBaETbCA BigHOBAEHHSA
o4epeBWHU, MpU NopyleHHi 6anaHcy — PpopmyBaHHA
cnavok [4]. Mpu YLWKOAKEHHI OYepeBUHU BUAINAOTb
5 ¢a3 cnaikoyTBopeHHs: 1. PeaktnBHa ¢asa (nepuwi
12 rop) — BU3HAYAETHCA YLWKOAMKEHHAM OYEPEBUHU. 2.
daza ekcypauii (1-3 gobu) — NiABULLYETLCA MPOHUKAN-
BiCTb CYAMHHOI CTIHKM, LLO CNPUAE BUXOAY B YEPEBHY NO-
POXKHUHY MEepPUTOHEeasIbHUX Mano—AndepeHLiioBaHMX
NONINOTEHTHMX KNITWUH, KNITWUH 3anaseHHA Ta pigKoi Yac-
TUHM KPOBI, AKa micTuTb pibpumHoreH [3]. 3. dasza agresii
(3 poba) — BunaaiHHA GibGPUHY Ha YLIKOAKEHUX NOBEPX-
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HAX, X CKNetoBaHHA. MONINOTEHTHI KNITUHM YepeBHOro
eKkcyaaTy anoepeHuitootbea y ¢ibpobaactu, ski npo-
OYKYOTb KonareH [5]. 4. ®a3sa monoaux 3pouieHs (7-14
[061) — yTBOPHOHOTLCA NYXKi CNalKK, SKi MiCTATb HE3Ha-
YHY KiNbKicTb KonareHy. 5. ®asa 3pinnx spoueHs (14-30
[061) — yTBOPOKTLCA LLLiIbHI CNOMYYHOTKAHUHHI cnai-
KM 33 paxyHOK NpoAayKLii Ta yLWiNbHEHHA KonareHy [6].

Mpn TpaBMyBaHHI OYepeBUMHW Me30TEeNIN 3MyLy-
€TbCA Ta PO3BMBAETHCA aACENTMYHE, a NMPU HAABHOCTI
iHbeKLji, cenTuyHe 3ananeHHA 3 BUBINbHEHHAM ibpK-
Hy (cepo3Ho—¢ibprHO3HE abo THiiHO—}ibpUHO3HE 3a-
naneHHs). PibpuH, AKMA BUNAB, CKNEHE SINCTKM BicLe-
panbHOI Ta NapieTanbHOT oYepeBuHN [7].

Ha cborogHilIHin MOMEHT Le He A0 KiHUA AocniaxKe-
HOM 3a/IMWAETLCA POAb NiMOIAHUX KnacTepis, acoLi-
MOBaHMX 3 KMPOBOK TKaHWHow FALC (fat-associated
lymphoid clusters) y npouecax cnalikoyTBOpPeHHs.

HoBuM3Ha poboTn nondArae y AocCifKeHHi ocobnu-
BOCTel po3noainy i KifbkocTi nimpoumTtnis y Bpui
TOHKOI KWLLUKW NPV CnanKoBii xBopobi y NOPiBHAHHI 3
HopMmoto Y Wwypis i Bnaney FALC Ha npouecn pemogento-
BaHHSA TKAHUHU BPUKI.

Merta gocnigeHHs.

Bu3HauyeHHA ocobamsocTen mopdodyHKLiOHaNbHO-
ro CTaHy TKAHWH OYepeBUHW i NiMOIfHMX KnacTepis,
acouiioBaHMX 3 }KUPoBOH TKaHMHOW (FALC) y wypis B
HOPMI | NpK cnaiKoBili XxBopobi.

O6’eKT i meTOAU AOCNiAXKEHHA.

JocnifrKeHHs BUKOHYBANMCh Ha camuax 6inumx Lypis
3 Macoto Tina 190-240 r (n=20). MpoTarom ycboro eKkcne-
PUMEHTY LLYypiB YTPUMYBAIM Ha CTAaHAAPTHOMY paLioHi
XapyyBaHHA 33 YMOB BiJIbHOTro AOCTyNy A0 MUTHOI BOAW.
TBapuH po3milllyBanu y BiBapii 3 MPUPOAHUM LUKIOM
CBITI0-TEMpPABA, PEryt0BaAn TemnepaTypy Ta BONOTICTb
HABKO/IMLLHbOIO CepefoBuMLa.

| rpyna 6yna iHTakTHOtO. TBapuHam Il (n=5), Il (n=5)
Ta IV (n=5) ekcnepumeHTanbHUX FPyn BHYTPilUHbOOYE-
peBnHHO BBOAMAM 0,5 mn 20% cycneHsii Tanbky. BogHy
cycneHsito Tanbky (XimCeln) rotyBann Ha Boai Ana
iH’ €KUM | BBOAMIM LWINPULIOM Y AiNAHKY Masioro Tasa.

TBapuHM Il eKcneprMMeHTanbHOI Fpynu BMBOAUAUCA
3 eKcrnepumMeHTy Ha 7 goby nicaa iH'ekuii, Il rpynu Ha
14 o6y i IV rpynun Ha 21 noby WAsxom HapKo3y 3 X10-
podopmom. Po3TuH i 3abip maTtepiany Ana noganblumx
[OCNiAXeHb BUKOHYBA/IMCA B YMOBAX afleKBaTHOI aHec-
Tesii 3 OTPUMaHHAM HopmaTUBiB KoHBeHL,i 3 HioeTukm
Paan €sponun 1997 poKy, EBponencbKoi KOHBEHLT Npo
3axXMCT XpebeTHUX TBAPWH, AKi BUKOPUCTOBYHOTbCA ANA
eKCMepMMEHTaNbHUX Ta IHLWMX HAYKOBMX LiNewn, 3aranb-
HUX €TUYHUX NPUHLMMIB €KCNEPUMEHTIB Ha TBApMHaX,
yxBaneHux MNepwmm HaLioHaNbHMM KOHIpecom YKpaiHu
3 bioeTuKm.

BMKOpUCTaHi meToaM AOCNIAXKEeHHA: npenapysBaH-
HA, MaKPOCKOMIYHWUM, MIKPOCKOMNIYHMI, TicTONOrivYHUM
(surotoBneHHs nniBKoBMX npenapartie), ¢apbyBaHHA
reMaToKCUIHOM i €03MHOM, MaTemMaTU4HUI (Mopdo-
METPUYHa CiTKa [naronesa — NigpaxoByBanaca KifbKiCTb
iMYHOKOMMNETEHTHUX KAITUH Ha CTaHAapTHY nsowy 1000
MKM?), NAaHIMeTpuuHKUIA (nigpaxoByBaniaca MAOLMHA
YTBOPEHMUI CNAMNOK), CTaTUCTUYHMI 33 CTblOAEHTOM.

Mpwn ornagoBii MaKpocKonii ouiHBanW CTyMiHb
YTBOPEHHA CMAMOK MiX opraHamu Ta CTiHKamu oyepe-
BMHM (OUiHKa agresii) i naoly aaresii Mix noBepxHeto
O4yepeBMHM Ta BHYTPILIHbOOYEPEBUHHUMW CTPYKTYypa-
Mu.

Micna npoBeAeHOro MaKpPOCKOMIYHOrO aHanisy, ans
riCTONOriYHOT OLiHKM Bynn 3i6paHi dparmeHTV TKaHWH
OpUWKi TOHKOro KMLWKIBHMKA AIK MAiBYACTOroO ricTONOriy-
Horo npenaparty, po3mipamu 1,5 x 1,5 cm [8]. 3aanq 3a-
nobiraHHA CKpy4yBaHHA mMaTepiany 3ibpaHi WMaTOUYKK
Nomiwann Ha NoponoHoBi 6opTUKKM i dikcyBann B 10%
HelTpanbHOMy dopmaniHi 24 roguHW, NOTIM 2 roAUHM
NPOMMBaAN B NPOTOYHIM Boai. PapbyBaHHA NpoBoAM-
J10CA reMaToOKCUJTIHOM | €03MHOM. BUrotoBieHi naiBKOBI
npenapaTy 3aKA0Yann B XKeNaTUH-IiLEePUH cepesoBu-
e i BUBYANM MpPU Pi3HUX 36inbIEHHAX MiKpocKona. 3
KOYHOTO 3pa3ka aHaTOMiYHOro cermeHTa 6yno oTpuma-
HO WicTb PpparmeHTiB NNIBKOBUX Npenaparis.

CTyniHb 3ananeHHA Ta YTBOPEHHA CNaloK OLiHI0BA-
/11 HaniBKiNIbKicHMM meTogom [9].

Byna po3paxoBaHa NaolLa yTBOPEHUX CNAMOK i3 CTiH-
KaMM o4epeBUHM i ii noxigHMmmn. [locnigKyBaHi CTPYKTY-
Py pPO3MiLLyBanun Ha NJOCKY PO3KPEC/EHY CiTKy 3 nepio-
40M B 1 cm. [MOBHICTIO 3aNOBHEHI KNITUHKM NpUiimanncs
3a 1 cm?, yacTKoBO 3anoBHeHi — 3a 0,5 cm?, He3anexKHo
Big, TOro, Ae AOCNiAXKYBaHUI dparMeHT iX nepeTuHas.
Po3paxoBaHy nsiowy BBaasn PiBHOK CyMmi nsow, no-
BHICTIO Ta YaCTKOBO 3aMOBHEHUX KITMHOK MAaHime-
TPUYHOI CiTKK (puc. 1).

BuBYeHHA npenapatiB 3a6apBAEHUX FiCTONOTIYHUMMN
meTogamu i OToAO0KYMEHTAL,iA maTepianis nposBoanna-
cA Ha mikpockoni MICROmed Evolution LUM LS-8530 3
BUKOpUCTaHHAM nporpamu Microsoft Excel.

3a ponomorotd MOpPGOMETPUYHOI CITKM HA CTaH-
napTHy naowy 1000 MKm? nigpaxoByBanu KiNbKicTb
nimooumTie. OTpMmaHi pesynbTatv 0bpobnanmca meTo-
AaMM CTaTUCTUYHOT 06p0o6KKM 3a KpuTepiem CTblogeHTa.

Pe3ynbTaTy gocnigKeHHA Ta ix 06roBopeHHs.

3ajiAHa eKkcnepuMmeHTasibHa MOAENb CNaliKoyTBO-
peHHs 3abe3nevyye YTBOPEHHA CMalKoBOro mnpouecy
NPOTArOM TPbOX TUXKHIB CriocTepeKeHHA. TaKoX, BCTa-
HOBNEHO, L0 MNiCNA EeKCNepUMEHTaNIbHOTO BBEAEHHA
cycneHsii Tasibky cnoctepiraeTbca KombiHaujia npouecis
TpaHchopmalii nimboigHUX KnactepiB, acouinoBaHWUX
3 »KMpoBo TKaHMHot FALC (fat-associated lymphoid
clusters).

Ona Bisyanisauii nimoboigHoi TKaHWHM 3 FALC vy
CTPYKTYpax O4YepeBMHW NPOBOAMJIM i3 3aCTOCYBaHHAM
NiKPMHOBOI KUCNOTU i3 NOAANbLWIMM AO0CAIAMKEHHAM X
TonorpadiyHMx i mopdooriyHMx ocobamBocTen 3a go-
nomoroto aynu (puc. 2) [10].

B HopMi BpurKa KMLLIEYHMKY Liypa MaE NiBKOBY Npo-
30py CTPYKTypy. MakpockoniyHe focnigxeHHA TBapuH
| iHTAaKTHOI rpynu A03BOAAE OXapaKTepusyBaTu ii AK
CYKYMHICTb LWiIbHUX CKNAAO0K YepeBHOi 060/I0HKHK, L0
OXOMIIOKOTb METNi TOHKOrO i TOBCTOrO KULLEYHUKY, Bia-
OKPEMJIIOIOTb X Bif 3a4HbOI CTIHKM YepPeBHOI MOPOXKHM-
HU, | MiCTATb KPOBOHOCHI CYAMHMN.

BurpaeHi Cno/ly4HOTKAHWHHI 3pOLLEeHHA cnocTepira-
NN BXKe yepe3 TUXAeHb Y |l ekcnepumeHTanbHil rpyni
nicnsa BNAMBY Ha O4epeBMHY TPAaBMYYOro areHTa. lMpo-
Lec YTBOPEHHA CMalioK nepebirae y Kifbka eTanis, sKi
3aKOHOMIPHO 3MiHIOKOTb OAMH OAHOTO i 3aBEpLUYOTHCA
YTBOPEHHAM CMOYYHOTKAHWUHHOTO 3POLLLEHHA.

Cnalikn nopiBHIOBANM 3a cTyrneHem agresii oo Ai-
NAHOK YepeBHOI NOPOXKHUHU, LLO NMPUMUKANN [0 TOH-
KOTO KWLWKIBHMKA, BiZCOTKOM MNOBEPXHi OYepeBMUHMU,
YyparkeHoi cnamkamu, Ta PisHMMM TiCTONATONONIYHUMM
XapaKTepuctukamu Ha 7, 14 i 21 peHb nicnAa BBefeHHA
cycneHsii Tanbky. TakMM YMHOM, Ha 7 foby y TBapwmH I
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eKcrnepMmeHTanbHOT rpynn 6yan nomideHi cnanku He-
MiLHOrO TUNY: TOHKI | O4HOPIAHI, XPYNKi, IerKO BUAaNA-
JIUCA CNabKMm po3pi3om, Lo NpMU3BOAUA0 40 obmexe-
HOi KpoBoTeui.

Ha 14 poby y TBapuH Il eKcnepuMmeHTanbHOI rpynu
6yn0 BMABMEHO CMalKM MPOMiXKHOro Tuny. HosoyTtso-
PEHHA XapaKTepu3yBaINCcA NOMITHO LLiIbHILLIOK CTPYK-
TYpOO, y NOpiBHAHHI 3 |l rpynoto, i Bugananuca arpecms-
HUM ab0 HEBENUKUM OAUHOYHWM TFOCTPUM HaZpi3om,
LLLO NPU3BOANIO A0 NOMIPHOI KPOBOTEYI.

Ha 21 poby gocnigxeHHs B IV rpyni coopmysanuca
cnamkn MiLHOro TUMY, LWiNbHi 3POLWEHHS 3 NOMITHUMM
TBEPAMMM KOHIZIOMEpaTamMmmn HeoAHOPIAHOI CTPYKTYpwH
BUAANANNCA NEPEBAXKHO Pi3KMM PO3CIYEHHAM i CUNBbHO
KpoBOTOUMAM. Big3Hauyanaca 4iTKko BUpaxeHa rinepemis
B6pUKi TOHKOrO KMLWIKiIBHUKa B 95% BMUMaaKiB.

MopdomeTpito Bpuki 06UnCcNOBaNM 33 METOAMKOIO
MaKPOCKOMIYHOro AOCNIAXKEHHA OCHOBHMX NiHIMHWUX Na-
pameTpis [11]. Y HOpmi AOBKMHA BPUKI TOHKOT KULLKK B
| rpyni cknana 11,0+1,5 cm, OTPMMaHI AaHi NigpPaxyHKy
il WWpKUHKM cknanm 9,5+0,5 cm, a naowa — 56,5+2,5 cm?,
i Bignosigann cepegHbLOCTAaTUCTUYHMM MOKA3HUKam
6innx nabopaTopHUX LLYpPiB.

3a 4OMNOMOroto NiaHiMeTpPUYHOI CiTkK Byno nigpa-
XOBaHO BiACOTKOBE YTBOPEHHA CMalioK B O4YepPeBUHI B
NopiBHAHHI 3 HOPMOIO i ouiHeHo ix naowy. Ha 7 goby
JOCNiAXeHHA y TBapuH |l ekcnepumeHTanbHOI rpynu
BiZl3HAYaN0CA NOLMPEHHA CNAaMKoyTBOPeHHA Ha 10%
(33+1,0 cm) 6pUKi TOHKOT KULLKKU Y MOPIBHAHHI 3 iHTaK-
THUMM TBapuHamu | rpynun. 14 i 21 poba cnoctepexkeHb
roKasasia ypaxeHHs TKaHUH BPUIKi TOHKOrO KMLLKIBHUKA
B Il i IV ekcnepMmeHTanbHUX rpynax Ha 15% (48,5+1,5
cm) i 18% (45,7+2,5 cm) BiANOBIAHO, O FOBOPUTb NPO
nporpecytoye cnalikose ypaxKeHHs CTPYKTYp Bpuki, i, Ak
pe3ynbTaT, NOMITHE 3MEHLUEeHHA eNacTUYHOCTI, FTHY4YKOC-
Ti, BHMMXKEHHA IX PyXAMBOCTI.

Y tBapuH Il i IV ekcnepumeHTanbHUX rpyn Ha 14
£06y nicna BBeAeHHA cycneHsii TaNbKy BUABMAM O3Ha-
KM rOCTPOro 3ananeHHs, AKi npoasaanmca andysHoto Ta
JIOKaNbHOW NiMmboumnTapHOI iHOINbTPaLElD BpuxKi Ha
doHi rinepemii cyanH Ta ApibHMX KpoBoBMAMBIB. Heob-
XigHO TaKOX Big3HAYMTU PO3BMTOK HAbOPAKY [0BKONA
PO3TalLOBAHMX TKAHWH, WO By10 NOMITHO NPU MeXaHiy-
HOMY 3MMWKaHHi 6paHLWiB MNiHLeTa, yTBOPEHHI BM'ATUH,
LLLO FOBOPUTb NPO HABPAKAICTb AOCNIAXKYBAHUX TKAHWUH.

Xawyk B. C. (2021) Haronowye, Wwo y Bignosiab Ha
NnoApasHeHHA BPUKiI 3aMyCKAETbCA KacKag, iMyHHUX pe-
aKLUii, AKWI Bigirpae BupilanbHy ponb y GopmMyBaHHI

PucyHoK 1 — MopdomeTpis naoLi 6puKi TOHKOro KULWIKIBHUKA
y Wypis | rpynu Ha nnaHiMeTPUYHil ciTui.

cnaiok. OCHOBHA pPoOJib HABOAMUTLCA KNITUHHOMY iMYHi-
Tety (T—nimoboumTtn) [12]. MpoTe Ha CbOroAHILWHIN MO-
MEHT LLe AOCTEMEHHO He BiJOMO AKi came cybnonynauii
nimdouuTie 6epyTb y4acTb y LLbOMY NPOLLECI, WO W no-
Tpebye NoAanbLIOro AOCiAXKEHHS.

Y wypis lll i IV ekcnepmeHTanbHmux rpyn Ha 14 i 21
[00y CrnocTepesKeHHA MpuM MaKPOCKONIYHOMY AOCAi-
OKeHHi BpMIKi TOHKOI KMLWKM Bif3HAYAETbCA Pi3KO BU-
pakeHa rinepemia CyguH, Ha BiAMIHY Bif TBapuH | iHTaK-
THOT rpynu.

EkcnepumeHTanbHO foBefeHo, WO Mif Yac po3BU-
TKY CMAaMKOBOro MPOLECY YMUC/IOBI MOKA3HWUKM iMYHHOI
PEaKTUBHOCTI BULLE HOPMM HA TNi 36ibLIEHHS KiNbKOCTI
NiMdouUTIB Ha YMOBHY OA4MHULIO NOLLi 6puxKi. B Hopmi
nimébouunTn posTalosaHi gudysHo (I rpyna) i xapakrte-
PU3YIOTbCA HAABHICTIO OKPYIINX HEBEIMKUX KAITUHU
ZAiameTpom 8-9 MKM 3 UiTKO BUpPaKeHUM sapom (puc.3);
npv NPOrpecyoumnx npoLecax CralnkoyTBOPEHHA ANim-
bouMTM YTBOPIOKOTb HEBENMKI CKYNYEHHA 3 5-7 KNiTUH
Manoro i cepeAHbOro AiameTtpy. YacTMHa 3 HUX Mae€
LMPOKKNI 06iA0K uMTOoNNa3mK. YacTiwe 3a Bce NoAibHi
CKYNYEHHA NOKaNi3yoTbCcA HAaBKONO CyauH (auB. puc. 2,
puc. 3).

3aCTOCOBYIOYM PO3PAXYHOK HA CTAaHAAPTHY NJoLLy
1000 MKm? 6yn10 0OTpUMaHO GaKT NPO KinbKicTb Nimdo-
LMTiB B HOPMIi y TBapuH | rpynu, wo cknagana 4,5+0,58
nimdouuTie. CnoctepiraeTbca TEHAEHLIA A0 3pOCTaHHA
KinbKocTi nimdounTtiea maike y asa pasu y tapuH llI
(10,2+0,38) i IV (9,5+0,42) rpyn y NopiBHAHHI 3 NoKa3-
HUKaMU TBAaPUH IHTAKTHOI rpynu.

Ha cborofHi Bigomo, WO yTBOPEHHA Cnaiok B no-
POXHWHI O4YepeBMHM CKNAJAETHCA 3 [BOX OCHOBHMX

== = Tamm

PUCYHOK 2 — BpuKa TOHKOro KMLWKIBHUKA Y WwypiB. MakpocKoniuHuii npenapar; Bidyanisauia nim$oigHoT TKAHMHU NIKPUHOBOIO KUCNOTOIO:
a) y TBapUH iHTaKTHOI rpynu; 6) y TBAPMH €KCNepUMEHTaNbHOI FPYNu Ha 3 TUXKAEHD NiCNA BBEAEHHSA CycneHsil TanbKy.
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PUCYHOK 3 — BpuKa TOHKOI KuLWKK. Tonorpadia nimdpouutie. Posnoain nimpouuris: a) Audy3sHe po3TallyBaHHA y LWypPiB iIHTAKTHOI rpynu;
6) nokanizauia NimpoLMTIB CKYNUEHHAMM Y LLYPIB 3 eKCNEPMMEHTAJ/IbHOIO CMaiiKoBol XBopob6oto Ha 14 fo6y ekcnepumeHTy. MNaisyacTuii
npenapar. 3a6apBAeHHA: reMaTOKCUAIH Ta €03UH. 3aKNI0YEHHA B FiLlepUH-3KeNaThH. 36inbeHHa: 10x40.

KOMMOHeHTIB. Llei npouec MoXKHa oxapaKTepusysaTu
AK MicLeBy BifgnoBiab, CNPUYMHEHY abo MeXxaHiYHUMU
CTUMYNALIAMWM O4YepeBUHU, abO CUCTEMHUMM NOPYLLIEH-
HAMW (BiOXIMIYHMMM, TOPMOHANbHUMM Ta FE€HETUYHU-
MU), AKi BU3HAYaOTb IHTEHCUBHICTb YTBOPEHHA Konare-
Hy 3 6OKY Me30TenioLMTiB Ta BN/IMBalOTb HA BUPA3HICTb
cnarkoBoro npouecy. MoeaHaHHA LUX YNHHUKIB BoHaap
O. b. (2003) i Becenuit C. B. (2017) BBaxKatoTb OCHOBO}O
eTionorii cnaikoBoi XBOPO6U Ta peLmMaMBYOYOT cnaliko-
BOI KMLWIKOBOI HenpoxigHocTi [4, 13].

®ibpuHONITUYHA cUCTEMA € OCHOBHMM 3aXMCHUM
MEXaHi3MOM NPOTH yTBOPEHHA $ibPO3HMX cnaliokK nicns
XipypriyHux BTpy4aHsb [13]. OaHaK aKTUBHICTb GibpUHO-
NiITUYHOT cMCTEMM MOXKe ByTU 3HMMKEHa nicia onepauii
i GibpMH MOKe BigKNagaTUCA B YepeBHiN MOPOXKHUHI
B Ki/IbKOCTAX, WO MepeBULLyoTh il 34aTHICTb A0 po3-
wenneHHa [14]. AKwo $ibpo3Hi yTBOPEHHS 3 AKUXOCb
NPWYNUH He PO3CMOKTYIOTbCA, BOHWU MNEPETBOPHOOTL-
cA Ha ¢ibposHi cnakiku: Ha 2-3 goby B merkax crnanok
3’aBnatoTbes GibpobaacTym, AKi NOYMHAOTb NPOAYKYBaATH
KosnareHoBi BosokHa [15]. Ha 7-21 aeHb nicnsa onepauii
dopMytoTbCA KanifApu i NOYMHAOTL POCTU HEPBOBI BO-
NoKHa [16]. HapewrTi, Ha 21-11 geHb Ha micui ¢ibpo3HUX
cnaok GpopmyoTbCA HEPBOBI BOJIOKHA 3 KPOBOHOCHM-
MW CYAMHaMW i 3aKiHYEHHAMMW, 3aBepluyoumM dopmy-
BaHHA CMO/YYHOI TKAHUHWU Yy BUMIAAI WinbHMX ¢ibpos-
HUX cnanok [17].

3a HalWo AYMKOM, AKa chniBnagae 3 igeamu Braun
K. M. (2014) nimdpoumnTV TaKoK BNANBAIOTb Ha Pi3Hi KAi-
TUHHI NPOLLeCU: BOHU CTUMY/IIOKOTb CUHTE3 KOMareHy i
YTBOPEHHA KonareHasu makpodaramu i pibpobnactamm
[18]. QaHHa iges noTpebye NOAANbLIOIO PO3BUTKY i A0-
CNigMKeHHA: came siKka cybnonynauia nimdouuTis Bnaun-
BA€E HA PEKOHCTPYKL,ito BpuMKi Nig yac cnaikoBoi XBOpO-
6u.

TakMm, YAHOM 32 AaHUMMK NiTepaTypu i pesyabraTa-
MW BIACHUX [OOC/IAKEHb MOMKHA 3PO6UTU BUCHOBOK,
wo dbopMyBaHHA CNaKoBOi XBOPOOM onocepesiKoBaHe
CK/IaHOO BiOXIMIYHOK Ta FTOPMOHA/IbHOK perynaTop-
HOI CMCTEMOIO 3a yyacTio HaraTbox 6ios0rYHO aKTMB-
HUX PEYOBMH a TaKOX IMYHHOI Ta CUCTEMW 3rOpTaHHA
Kposi [12, 19].

BucHoBKM.

B Hopmi y wypiB B 6puKi TOHKOI KULIKW BUSB/EHI
NiMmdoigHi Knactepu, acouifoBaHi 3 KUPOBOK TKAHU-
Hoto FALC (fat-associated lymphoid clusters), wo npea-
cTaBfeHi aAnudy3HO po3TaloBaHUMMK AimdounUTammn ma-
/I0r0, CepefHbOro i BEIMKOro AiaMeTpy No BCild NIOLL
6puKi. EkcnepumeHTasnbHa dpopma cnalikoBoi xBopobu
XapaKTepm3yBanaca NocTynoBMmM 3MiHaMM B TKaHMHaX
OpUIKi TOHKOrO KULWIKIBHMKA i YTBOPEHHAM CMaloK, fAKi
MOXHa OXapaKTepu3yBaTu AK TOHKIi, OOHOPIAHI i KPUXKi
Ha 7 poby; XOPCTKI, WiNbHi i 3epHUCTI yTBOPEHHS Ha 14
006y; TBepAj KOHIIOMepaT HeOAHOPIAHOI CTPYKTYpU
Ha 21 goby cnocTeperkeHHs. bpuKa TOHKOI KMULWKK Npo-
rPecMBHO Habupae MeHLW PYyXNBOI, MEHLL e/1acTUYHOI,
CTOBLUEHOI KOHCTPYKL,i. Mpouec ekcnepMmeHTasibHOro
CMalKOyTBOPEHHA CYNpPOBOAMKYBANOCA AUHAMIYHUMM
3miHamu B cTpyKTypi FALC. BigmivyaeTbca nporpecusHe
36i/IblUEHHA CKyNYeHb NiIMPOLMTIB i X KiNbKICTb B AaHUX
CTpyKTypax. Ha 7 poby Kinbkictb nimbouutis 36inbLuy-
€TbcA Ha 10% y TBapuH Il rpynu, Ha 14 noby BigmivaeTb-
€A ix 36inbleHHs Ha 20% y TBapuH Il rpynu i Ha 21 goby
— Ha 25% B IV eKcnepuMeHTa/IbHil rpyni y NOpiBHAHHI 3
iHTAKTHUMM TBapUHAMMU.

MepcnekTnBM NOAANbLUNX [OCNIAMKEHD.

Ha Haw nornag, nepcnekTMBHUM € FiCTONOriYHI Ao-
CNiAXKEHHA KNITUHHOTO CKnaay H6puiKi TOHKOI KMLWKK Ta
iX aHanNi3 i NOPIBHAHHA MOMIXK rpynamu.
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MOP®ODYHKLIOHA/bHI 3MIHW OYEPEBUHM | il CTPYKTYP MPU CNAMKOBIA XBOPOBI

Naiipapkina A. M., Kyw, O. T.

Pe3stome. BUBYEHHA HalMbiNbL 3HAYYLLMX NaHOK NaTOreHe3y CnaKoyTBOPEHHS i po3pobKa eKcnepnmMeHTanbHO
06r'PYHTOBAHOIO NMPOTUCNAMKOBOrO KOMMAEKCY NPOdINaKTUUHUX 3aX0A4iB € aKTyaibHOK NPobaemoto cydacHoi bio-
norii i meguumHn. Ocobnmee micue cepes NOTEHLIMHUX HACNiAKIB cnalikoBoi XBopo6bu NocigatoTb KULLKOBA HEMPO-
XiAHICTb Ta iHWe, Wo o0brpyHTOBYE MeAMKO-CcoLiaibHe 3HaYeHHA npobiemun. Ha CboroAHilHii MOMEHT aKTyaslbHOO
3a/IMLLAETHLCA AOCNIAMKEHHA POAi NiMbOiAHMUX KNacTepiB, acoLiioBaHUX 3 XMpPoBoto TKaHMHO FALC (fat-associated
lymphoid clusters) B npouecax cnaikoytBopeHHA. HoBM3HA pob0oTK nonsarae y AocniaxeHHi ocobamsocTeli posno-
Ainy i KinbKkocTi NfimdpounTiB y BpUIKI TOHKOIO KMLLIEYHMKY NPW CNaiKoBili XBOpobi y NOPiBHAHHI 3 HOPMOIO Y LLYPIB.
Mema: B1U3HayeHHA ocobnansocTelt MopdOdYyHKLIOHANBHOTO CTaHy TKAHWH OYepeBUHK i NiMbOigHMX KnacTepis,
acoLiioBaHMX 3 XUpPoBO TKaHMHOMW (FALC) y wwypiB B HOpMI i Npu cnankosii xBopobi. 06’ekm i memoou doci-
Ox(eHHA: npenapyBaHHA, MaKPOCKOMIYHMIA, MiKPOCKOMIYHWIA, FICTONOTYHUIA (BUrOTOBAEHHSA M/1IBKOBUX Npenaparis),
bapbyBaHHA reMaTOKCUNIHOM | E03MHOM, MaTEMATUYHUI (MOpdOMETPUYHA CiTKa — NigpaxoByBanacs KisbKicTb iMmy-
HOKOMMETEHTHUX KMITUH Ha cTaHZapTHY naouwy 1000 MKM?), NnnaHiMeTpUYHKUIA (nigpaxosyBanaca NaowmHa 6puxKi
TOHKOTO KMLWKIBHMKa Ta Naowwa, Wwo 6yna 3miHeHa cnalikoBMMM NpoL,ecamm), CTaTUCTUYHWUI 3a CTblogeHTOM. BucHo-
8KU. B BpuKi TOHKOTO KULLIKIBHMKA B HOPMI cnocTepiratoTbca NiMdoigHi Knactepu, acoLiinoBaHi 3 XKMPOBOK TKaHU-
Hoto FALC, wo npeactasneHi andysHo po3TawloBaHUMK iIMPOLMTAMKU Maoro, CEPeHbOro i BEIMKOro AiameTpy
Ta N1A3MATUYHUMMK KAiTUHaMK. EKcnepumeHTanbHa popma cnaikoBoi XBOPOOM xapaKTepumsayBanaca nocTyrnosmMmm
3MiHaMM B TKaHMHax BPUXKi TOHKOIO KMLLKIBHMKA | yTBOPEHHAM CNanok, sKi Biamivyannca Ha 7 Aoby cnoctepeskeH-
HSA 3MEHLUEHHAM PYX/JIMBOCTI i APArIMCTOCTI TKAHWHU; CTOBLLEHHAM i LWiZIbHICTIO CMOAYYHOI TKAHUHWU BPUIKI TOHKOIT
KMLLKK Ha 14 noby; NoABOM 3€PHUCTUX YTBOPEHb 3 TBEPAUMM KOHIIOMEPATAMMN HEOAHOPIAHOT CTPYKTYPU B TKAHUHI
Ha 21 noby cnocTepeskeHHA. CNallkoyTBOPEHHS CYyMPOBOAMKYBaNOCA AMHAMIYHUMM 3MiHAMK B CTPYKTYPI imdoiaHoi
TKaHUHU. BigmivyaeTbca cKynueHHa NimpouunTiB B OKpeMnx ainsHkax 6puski Ha 7 o6y gocnigykeHHsA. 3MiHIOETbCA
TAKOX KiNbKiCTb NiMPOLMTIB HA CTAHAAPTHY OAMHULIO Naowi: HA 14 fo6y NoKasHWUK 36inblyeTbea Ha 44%, Ha 21
006y Ha 47% B NOPiBHAHHI Ha 7 A06Y cnocTepeKeHHs.

Kno4oBi cnoBa: TOHKa KMLIKa, LypW, EKCNEPUMEHT, MiCTONOTiYHI 3MiHM OYepeBUHM, iIMYHITET, Mopdosioris, mi-
KpocKonia, moppomeTpis.

MORPHOFUNCTIONAL CHANGES OF THE PERITONEUM AND ITS STRUCTURES WITH ADHESION DISEASE

Paydarkina A. P., Kush O. G.

Abstract. The study of the most significant links in the pathogenesis of adhesion formation and the development
of an experimentally based anti-adhesion complex of preventive measures is an urgent problem of modern biol-
ogy and medicine. A special place among the potential consequences of adhesion disease is occupied by intestinal
obstruction and others, which substantiates the medical and social significance of the problem. At the moment, the
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study of the role of lymphoid clusters associated with FALC (fat-associated lymphoid clusters) in the processes of
adhesion formation remains actual. The novelty of the work consists in the study of the characteristics of the distri-
bution and number of lymphocytes in the mesentery of the small intestine in adhesion disease in comparison with
the norm in rats. The aim: to study the features of the morphofunctional state of peritoneal tissues and lymphoid
clusters associated with adipose tissue (FALC) in normal rats and with adhesion disease. Materials and methods:
preparation, macroscopic, microscopic, histological (production of film preparations), staining with hematoxylin and
eosin, mathematical (morphometric grid — the number of immunocompetent cells was counted on a standard area
of 1000 um2), planimetric (the mesenteric plane of the small intestine and the area that was changed by spike
processes), statistical according to Student. Conclusions. Lymphoid clusters associated with FALC adipose tissue,
represented by diffusely located lymphocytes of small, medium and large diameter and plasma cells, are observed
in the mesentery of the small intestine. The experimental form of adhesion disease was characterized by gradual
changes in the tissues of the mesentery of the small intestine and the formation of adhesions, which were noted
on the 7th day of observation by a decrease in the mobility and gelatinization of the tissue; thickening and density
of the connective tissue of the mesentery of the small intestine on the 14th day; the appearance of granular forma-
tions with hard conglomerates of heterogeneous structure in the tissue on the 21st day of observation. Adhesion
formation was accompanied by dynamic changes in the structure of lymphoid tissue. There is an accumulation of
lymphocytes in some areas of the mesentery on the 7th day of the study. The number of lymphocytes per standard
unit of area also changes: on the 14th day, the indicator increases by 44%, on the 21st day by 47% compared to the
7th day of observation.

Key words: small intestine, rats, experiment, histological changes of peritoneum, immunity, morphology, micros-
copy, morphometry.
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RESULTS OF INSECTICIDE TESTING IN THE CONTROL OF IXODES TICKS
I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)
podobivskiy@tdmu.edu.ua

Tin connection with the emergence of epidemiological threats caused by the expansion of the ranges of ixodid
ticks, there is an urgent need to develop various measures related to the regulation of the number of these arthro-
pods. Among these measures, the development of insecticidal drugs of chemical and natural origin occupies a promi-
nent place. The first such drugs began to appear in the United States in the 50s and 80s of the twentieth century.
Subsequently, similar drugs began to be developed in many countries where ixodid ticks began to pose a threat to
public health.

Insecticides for controlling harmful arthropods, including ticks, are also produced and used in Ukraine. However,
most of them are designed to control ectoparasites directly on the host body, and only a small number of them are
intended to limit their number directly in biocenoses.

Some of the drugs of chemical and natural origin tested by us, which are based on active substances such as iver-
mectin, alphacipermethrin, piperonyl butoxide, as well as antibiotics of natural origin (macrolides, sterols, phospho-
lipids and phytohormones), can be effectively used to limit the number of ixodid ticks directly in natural and artificial
biotopes, without harming other members of these biotopes. The results of such testing showed that the lethal effect
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