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—they acquired a non-uniform shape due to chromatin fragmentation. This may indicate the beginning of apoptosis.
In addition, there are changes in the structure of microvascular blood flow — changes in the endothelial coating of
microvessels of the heart, occlusion of coronary vessels, aggregation of erythrocytes and platelets on the luminal
surface of endotheliocytes.
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Currently, there is a constant increase in the incidence of bronchial asthma in Ukraine, which is motivated by
environmental pollution, an increase in the population's allergies, and the deterioration of the nation's gene pool.
One of the insufficiently researched phenomena in the study of morphological changes in chronic allergic diseases of
the respiratory system is the participation of components of the hemomicrocirculatory bed of the lungs. The above
information indicates the relevance of establishing the ultramicroscopic features of the wall of the microvessels of
the lungs in the context of the development of an allergic inflammatory process. Our work aimed to determine the
microscopic and submicroscopic features of the hemomicrocirculatory bed of the lungs during the experimental al-
lergic inflammatory process. We used 48 male guinea pigs: intact, control, and four experimental groups to achieve
the goal. Ovalbumin-induced allergic airway inflammation was simulated for the experimental groups. The study of
ultrastructural features was carried out on the study's 23rd, 30th, 36th, and 44th days using the histological method
and electron microscopy. It was established that the most significant changes occur during the early period of the
development of allergic inflammation in blood capillaries and post-capillary venules. The swelling of the endothelio-
cytes of the vessels of the hemomicrocirculatory bed led to the formation of microgrowths, resulting in the changed
shape of the vascular lumen. At the same time, disorganization and loss of the order of microfilaments, as well as
separation of endothelial contacts with the formation of gaps, were determined in endotheliocytes. The signs of dys-
function of the endothelium of the links of the microcirculatory bed and histochemical changes of the surrounding
microvessel of the connective tissue in the wall of the respiratory tract and lungs in the animals of the experimental
groups are caused by the increased functional activity of perivascular mast cells.

Key words: hemomicrocirculatory bed, experimental allergic inflammation, ovalbumin, guinea pig, electron mi-
croscopy.

Connection of the publication with planned re- Introduction. In recent years, there has been an in-
search works. The study was conducted within the sci-  crease in the number of chronic allergic diseases of the
ence topic of the Zaporizhzhya State Medical Univer-  respiratory organs, among which bronchial asthma (BA)
sity “Immunomorphological features of internal organs  occupies a special place that represents a significant
under the action of endo- and exogenous factors on the  medical and social problem [1]. The prevalence of BA
body.” State registration number 0118U004250. is increasing worldwide. In Ukraine, the incidence rate
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of asthma has increased 3 times over the past 5 years.
Moreover, the specific weight of severe forms is rising
(especially among young people), and most patients
are immediately hospitalized in hospitals. It is associ-
ated with high disability and mortality in patients with
BA [2]. Every year, around 2 million people die from BA
worldwide. The disease affects all age categories of the
population and, with ineffective control, leads to sig-
nificant impairment of the quality of life and, in some
cases — to the death of patients. The prevalence of BA is
increasing year by year in most countries of the world,
leading to significant losses, not only in terms of the cost
of treatment and medical services but also in the loss of
productivity and reduced participation in social life [3].

One of the insufficiently researched phenomena in
the study of morphological changes in chronic allergic
diseases of the respiratory system remains the histo-
physiological regularities of the formation of an inflam-
matory response with the participation of elements of
the connective tissue of the lungs (hemomicrocircula-
tory bed, immunocompetent cells, smooth myocytes)
depending on the duration of the action of the allergen
[2, 4, 5, 6]. Considering the critical role of the hemomi-
crocirculatory bed (HMCB) of the lungs in maintaining
local homeostasis of the respiratory system, the study of
its ultramicroscopic features during the allergic inflam-
matory process in the lungs is one of the urgent tasks of
morphology and medicine in general.

The work aims to determine the main microscopic
and submicroscopic changes in the hemomicrocircula-
tory bed of the lungs under conditions of experimental
allergic inflammation.

Object and research methods. The object of the ex-
perimental study was the lungs, which were removed
from 48 sexually mature male guinea pigs weighing
450-600 g, which were kept under standard conditions
in the vivarium of Zaporizhzhya State Medical Univer-
sity. All manipulations were carried out in compliance
with the basic principles of work with experimental ani-

mals following the provisions of the European Conven-
tion for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasbourg,
1986), General Ethical Principles of Animal Experiments,
adopted by the First National Congress on Bioethics
(Kyiv, 2001), the Law of Ukraine “On the Protection of
Animals from Cruelty” (dated February 21, 2006).

Allergic airway inflammation was induced by subcu-
taneous sensitization and subsequent inhalation with
ovalbumin (OVA). On the experiment’s 1st, 7th, and
14th days, guinea pigs were sensitized — subcutaneous
injection of 0.5 mg of ovalbumin (Sigma Chemical Co.,
USA) together with an adjuvant — aluminum hydroxide,
10 mg (AlumVax Hydroxide vaccine adjuvant, OZ Biosci-
ences, France). From the 21st to the 28th day of the ex-
periment, the animals inhaled OVA at a dose of 10 mg/
ml of physiological solution for 15 min/day using a com-
pressor inhaler LD-211C in the inhalation chamber. The
study’s animals were divided into 6 groups (8 animals in
each group). The first four groups are ovalbumin-sensi-
tized animals removed from the experiment on the 23rd,
30th, 36th, and 44th days after its start, respectively; 5
— control group, the animals of which were sensitized
and inhaled with physiological solution; 6 —intact group.
For rational presentation of the obtained data and their
interpretation, we tentatively distinguish the early (23rd
and 30th days of the experiment) and late (36th and
44th days after the start of the experiment) periods of
development of the allergic inflammatory process in the
lungs. Animals were removed from the experiment by
an overdose of thiopental anesthesia according to the
established terms (23rd, 30th, 36th, and 44th days of
the experiment). For inspection microscopy, histological
sections were stained with hematoxylin-eosin. Morpho-
logical examination of the obtained sections was carried
out using a Primo Star light microscope (Zeiss, Germany)
with a photo documentation system.

For electron microscopy, pieces of lung tissue with
a thickness of 1x1 mm were fixed in a 2.5% glutaralde-

Figure 1 — Ultrastructural features of the hemomicrocirculatory bed of the lungs of guinea pigs in the early period of the allergic
inflammatory process. a — Blood capillary of the intercellular septum of the respiratory department of the lung of a guinea pig. 2nd
experimental group; b — aerogematic barrier. An increase in the intermembrane space. 1st experimental group. Electron micrographs.
Magn.: a)x6000; b) x3000. Designation: a) 1 — deformed erythrocyte in the lumen of a blood capillary; 2 - type | alveolocyte; 3 — type Il
alveolocyte; 4 — lung cell lumen; 5 — a fragment of the cytoplasm of a cellular macrophage; b) 1 — lumen of a lung cell; 2 — non-nuclear
area of the cytoplasm of type 1 alveolocyte; 3 — pinocytotic bubble; 4 — intermembrane lumen; 5 — main plate; 6 — non-nuclear part of the
cytoplasm of an endotheliocyte of a blood capillary; 7 — erythrocytes in the lumen of a blood capillary.
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Figure 2 — Microscopic changes (vasodilatation, hemoptysis, hemorrhages, erythrocyte sludge phenomenon of blood capillaries) of the
hemomicrocirculatory bed of the guinea pig lungs after sensitization and aeroallergization with ovalbumin on the 23rd (a) and 30th (b) days
after the start of the experiment. Staining: hematoxylin and eosin. Magn.: x1000.

hyde solution immediately after extraction, followed by
processing in a 1% osmium tetroxide solution. Further,
the pieces were passed through an ascending battery
of alcohols up to 100% alcohol, acetone with additional
contrast for two hours in 2.5% uranyl acetate at 700 C,
pouring into the block was carried out by gradual im-
pregnation of the tissue with acetone oxide with epon
(2:1; 1:1; 1:2) and poured into pure epon. Resin polym-
erization was carried out in two stages at 36°C (12 hours)
and 56°C (24 hours). Ultrathin (55—65 nm) sections were
obtained on the PowerTome RMC Boeckeler ultratome,
which were contrasted with lead citrate according to
Reynolds for 25 minutes at room temperature, followed
by an examination in a PEM-100-01 electron microscope
at an accelerating voltage of 55 kV.

Research results and their discussion. In animals of
the intact group, the blood capillaries of the HMCB of
the lungs are thin-walled vessels of a continuous type,
the wall of which consists of a continuous thin endothe-
lium with a thickness of 0.1-0.2 um and flat pericytes.
We observed the reaction of the blood vessels of the
capacitive link of the HMCB of the guinea pig lungs to
ovalbumin sensitization and allergy in the form of he-
matoma, vasodilatation, increased permeability of the
vascular wall, which leads to edema and disorganization
of the perivascular connective tissue. The most signifi-
cant changes occur during the early period of the de-
velopment of allergic inflammation in the extracapillary
venules. These morphological changes are a sign of dys-
function of the endothelium of blood capillaries, such as
a change in vessel dilatation to persistent spasm, which
was evidenced by ultramicroscopic changes in the cap-
illary wall in the experimental groups, and an increase
in the permeability of the vascular wall, which was evi-
denced by swelling and disorganization of the connec-
tive tissue component and stroma (figure 1).

During the development of an experimental allergic
inflammatory process in the lungs of guinea pigs, we es-
tablished submicroscopic changes that indicate decom-
pensation of the barrier function and selective perme-
ability of the wall of blood capillaries and extracapillary
venules. In the animals of the 1st and 2nd experimental
groups, during the early period of the development of

the allergic inflammatory process, we determined the
swelling of the endotheliocytes of the vessels of the
hemomicrocirculatory bed, which led to the formation
of a large number of microprotrusions and intussus-
ceptions, as a result of which the shape of the vascular
lumen changed. At the same time, disorganization and
loss of the order of microfilaments were determined in
endotheliocytes, as well as the separation of endothe-
lial contacts with the formation of gaps through which
excess fluid and even formed blood elements entered
the extracellular matrix, causing its swelling. As a result
of these morphological changes at the submicroscopic
level, we found that in the regions of protrusions and
folds of the cytoplasm of endotheliocytes, the fusion of
pinocytotic vesicles and the formation of vacuoles took
place with their subsequent separation into the lumen
of vessels (figure 2a).

Sensitization and inhalation allergy with ovalbumin,
along with disorders of the hemomicrocirculatory bed,
also led to changes in the aero-hematic barrier of the
lungs of guinea pigs, which we detected at the submi-
croscopic level. First of all, desquamation of the cellular
epithelium, focal exposure of the main plate, thicken-
ing of the intermembrane space, and swelling of the
endotheliocyte cytoplasm with disorganization of its mi-
crofilaments attract attention. In the control and intact
groups of animals, the intermembrane space, consisting
of the extracellular matrix and septal cells, is thin and
compact. In the early period of the development of the
allergic inflammatory process in the lungs of the guinea
pig, we observe its uneven thickening (figure 2b).

A comparison of the studied histological and submi-
croscopic changes made it possible to reveal the regular-
ity of the reaction of the structural components of the
hemomicrocirculatory bed in response to sensitization
and inhalation with ovalbumin. We found a significant
structural and functional reorganization of the vessels
of the exchange link of the microcirculatory bed of the
lungs of ovalbumin-sensitized guinea pigs in the form of
signs of dysfunction of the endothelium of blood capil-
laries, which was evidenced by ultramicroscopic chang-
es in the lumen of the capillaries in the experimental
groups, and an increase in the permeability of the vas-
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cular wall, which confirms swelling and disorganization
of the connective tissue component. A similar trend is
revealed in the scientific studies of other authors [7-9].

In our opinion, the detected changes are primarily
caused by the increased functional activity of perivascu-
lar mast cells. Mast cells affect the permeability of the
vascular wall and the primary substance of the extracel-
lular matrix, thereby regulating the course of the allergic
inflammatory process due to the influence on vascular
and cellular reactions [10]. The role of mast cells consists
in their release of histamine, heparin, and serotonin and
providing this mechanism of increasing the permeability
of the vessel wall of the HMCB and connective tissue to
maintain fluid balance and the rate of migration of cells
and substances in the connective tissue. In addition,
mast cells also participate in the implementation of an
allergic reaction due to the presence of IgE receptors on
their plasma membrane. Previously, we demonstrated
the maximum increase in the number of mast cells of
the respiratory tract mucosa during the early period of
the development of experimental allergic inflammation
[11]. In the conditions of sensitization by ovalbumin, we
found a more significant increase in perivascular mast
cells, which, in our opinion, determines the morpho-
logical changes of the microcirculatory bed and histo-
chemical changes of the surrounding microvessel of the
connective tissue in the wall of the respiratory tract and
lungs in the animals of the experimental groups [11, 12,
13]. Mast cells together with respiratory endocrinocytes
contribute to maintaining the homeostasis of the local
immune system of the lungs [11, 14]. Thanks to the
presence of heparin, secreted by perivascular mast cells

into the intercellular substance of the connective tis-
sue, the permeability of microvessels increases, which
in case of allergic inflammation, causes the release of
lymphocytes and plasma cells into the perivascular in-
tercellular substance. A similar trend was demonstrated
by other scientists [15-17].

Therefore, the degree of reaction of blood vessels
of the hemomicrocirculatory bed in organs determines
the dynamics of intertissued interaction during compen-
satory-adaptive and pathological processes. We believe
that adaptive changes in the microvessels of various
organs are variable and staged, associated with phyllo-
and ontogenetic features, and are manifested by normal
compensatory reactions.

Conclusions.

1. It was established that during the early period of
the development of the allergic inflammatory process
in the lungs, there are signs of dysfunction of the endo-
thelium of the hemomicrocirculatory bed and increased
permeability of the vascular wall, confirmed at the ultra-
microscopic level.

2. The detected hemomicrocirculatory changes are
primarily caused by the increased functional activity of
perivascular mast cells, which regulate the course of the
allergic inflammatory process due to the influence on
vascular and cellular reactions.

Prospects for further research. We plan to study the
ultramicroscopic changes in cellular phenotypes of his-
togenic and hematogenous differons of the connective
tissue of the lungs in the conditions of the early and late
periods of the allergic inflammatory process.
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MIKPOCKOMIYHI TA CYBEMIKPOCKOMIYHI 3MIHU TEMOMIKPOLIUPKYNIATOPHOTIO PYC/IA NIETEHb B YMOBAX
EKCMEPUMEHTA/IbHOIO ANEPTIYHOTO 3AMAJIEHHA

MNonko C. C.

Pe3stome. 3Barkatoum Ha BaXKAMBY POJib FEMOMIKPOLMPKYIATOPHOTO pycsia ereHb Aaa NiATPUMAHHA JI0KaAbHOro
rOMeoCTasy AMXasbHOI CUCTEMM, BUBYEHHA MOrO YNbTPAMIKPOCKOMIYHMX 0COBANBOCTEN NPY anepriYyHOMy 3anasb-
HOMY MpoLLeci B NereHAX € OAHIEI 3 aKTyabHWUX 33434 MopdOonorii.

Mema pobomu — BU3HAYUTU OCHOBHI MIKPOCKOMNiYHi Ta CyOMIKPOCKOMIYHI 3MiHWM reMOMIKPOLMPKYNATOPHOrO
pycna fiereHb B yMOBaX eKCNepuMeHTaIbHOro anepriyHoro 3anaseHHs.

06’ekm | memoOdu 0ocnioHeHHA. 3a 4ONOMOrOO TiCTO/IONYHOrO Ta €/1eKTPOHHOMIKPOCKOMIYHOrO METOAIB BU-
BYMAM NereHi 48 camL,iB MOPCbKOI CBMHKM B YMOBAX eKCNepUMeHTabHOro 0BaibbyMiH-iHAYKOBaHOro aneprivyHoro
3ananeHHsa. BU3Hayanu ynbTpacTpyKTyPHI 3MiHM KOMMOHEHTIB rEMOMIKPOLMPKYNATOPHOrO pycsia B YMOBax eKcne-
PUMEHTANIbHOTO aNepriYHOro 3anasieHHA.

Pe3ynemamu. BuaBneHa 3aKOHOMIPHICTb peakLu,ii CTPYKTYPHMX KOMMNOHEHTIB reMOMiKPOLMPKYAATOPHOTO pycna
Y BiANOBiAb Ha ceHcMbinizauito Ta iHranAuii oBasibbyMiHOM, LLLO NOAATAE B CTPYKTYPHO-QYHKLiOHaNbHi Nnepebyaosi
CYAMH OBMIHHOT NAaHKM MIKPOLMPKYIATOPHOrO pyc/a fereHb ceHcmbinizoBaHMX 0BaibOyMiHOM MOPCbKUX CBUHOK
Yy BUIAAi NOBHOKPIB'A, Ba3oannaTaui, 36ibleHHA NPOHMKHOCTI CYAMHHOI CTiHKM, WO NPU3BOAMUTL A0 HabpsKy Ta
[e30praHisaLii nepuBacKkyapHOi CNoy4yHOT TKaHMHW. Habpak eHAoTenioumnTiB CyauH reMoMiKpOLMPKYAIATOPHOTO
pycna npu3BoamB 40 popmMyBaHHA BEMKOI KiIbKOCTIi MiKpOBMMN'AYyBaHb Ta iHBAriHALLM, BHACNiIA0K YOro 3MiHIOBa-
nacb dopma CyaAnUHHOro NPocCBITy.

BucHo8Ku. BcTaHOBNEHO, L0 NPOTATOM PAaHHbLOrO Nepiogy PO3BUTKY aseprivyHOro 3anasbHOro npolecy B fe-
reHAX CNOCTepPiratoTbCA 03HaKM ANCHYHKLIT eHA0TEN 0 FeMOMIKPOLIMPKYIATOPHOrO pyc/a Ta 36iNbleHHA NPOHUK-
HOCTI CYAMHHOI CTiHKM, NiATBEPAMKEHMX HA YIbTPAMIKPOCKOMIYHOMY PiBHi. BUABNEHI reMOMIKPOLMPKYNATOPHI 3MiHN
3yMOB/IEHI NiABULLEHOK GYHKLIOHA/IbHOK aKTUBHICTIO HAaBKOMOCYAMHHHUX MACTOLMUTIB, AKi peryntoloTb nepebir
anepriyHoro 3anasbHOro NPOoLLECy 3a PaxyHOK BMMBY Ha CYAMHHY Ta KNITUHHY peakLii.

KntouoBi cnoBa: reMoMiKpOLMPKYNATOPHE PYCNO, EKCNEPUMEHTA/IbHE anepriyHe 3anaseHHaA, 0BabbymiH, Mop-
CbKa CBUHKA, e/1IeKTPOHHA MiKpOCKONisA.

MICROSCOPIC AND SUBMICROSCOPIC CHANGES IN THE HEMOMICROCIRCULATORY BED OF THE LUNGS IN
THE CONDITIONS OF EXPERIMENTAL ALLERGIC INFLAMMATION

Popko S. S.

Abstract. Considering the important role of the hemomicrocirculatory bed of the lungs for maintaining local
homeostasis of the respiratory system, the study of its ultramicroscopic features in case of the allergic inflammatory
process in the lungs is one of the urgent tasks of morphology.

The aim of this workis to determine the main microscopicand submicroscopic changesinthe hemomicrocirculatory
bed of the lungs under conditions of experimental allergic inflammation.

Material and methods. Using histological and electron microscopic methods, the lungs of 48 male guinea
pigs were studied under conditions of experimental ovalbumin-induced allergic inflammation. We determined
ultrastructural changes in the components of the hemomicrocirculatory bed under conditions of experimental
allergic inflammation.

Results. The regularity of the reaction of the structural components of the hemomicrocirculatory bed in response to
ovalbumin sensitization and inhalation was revealed, consisted in the structural and functional reorganization of the
vessels of the exchange link of the microcirculatory bed of the lungs of ovalbumin-sensitized guinea pigs in the form
of plethora, vasodilatation, increasing permeability of the vascular wall, which leads to edema and disorganization
of perivascular connective tissue. swelling of the endothelial cells of the vessels of the hemomicrocirculatory bed,
therefore a large number of microprotrusions and intussusceptions are formed, as a result of which the shape of
the vascular lumen changed.

Conclusions. It was established that during the early period of the development of the allergicinflammatory process
in the lungs, there are signs of dysfunction of the endothelium of the hemomicrocirculatory channel and increased
permeability of the vascular wall, confirmed at the ultramicroscopic level. The detected hemomicrocirculatory
changes are due to the increased functional activity of perivascular mast cells, which regulate the course of the
allergic inflammatory process due to the influence on vascular and cellular reactions.

Key words: hemomicrocirculatory bed, experimental allergic inflammation, ovalbumin, guinea pig, electron
microscopy.
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MIKPOCKOMI4YHI TA CYBMIKPOCKOMIYHI 3MIHU TEMOMIKPOLUUPKYNATOPHOIO
PYCNA NEFEHb B YMOBAX EKCNEPUMEHTA/IbHOIO ANTEPTIYHOIO 3ANAJIEHHA

3anopi3bKuii gepKaBHUN megUuHKIA YHiBepcuTeT (M. 3anopirKka, YKpaiHa)
kluchkosv@gmail.com

Ha cy4yacHomy emani crnocmepieaemosca HeernuHHe 3POCMAHHA 3GX80PHBAHOCMI HA OPOHXIAAbHY acmmy
8 YKpaiHi, ujo mMomueogaHO 3a6pyOHeHHAM O008Kinnd, 3b6inbWeHHAM anepeizayii HaceneHHs, Mno2ipweHHAM
2eHooHOy Hauil. OOHUM i3 HEAOCMAMHbLO O0CAIOH(eHUX A8UW, Y BUBYEHHI MOPEGOA02IYHUX 3MIH MPU XPOHIYHUX
asnepaiyHUX 30X80PHOBAHHAX OUXANBHOI cCUCMeMU 88AX(AOMb Y4ACMb KOMITOHEHMI8 2eMOMIKPOUUPKYAAMOPHO20
pycna nezeHo. BuwjesasHayeHe 8KA3Y€E HA AKMYAAbHICMb 8CMAHOBAEHHSA YAbMpPamiKpocKoniyHux ocobausocmeli
CMIHKU MIKpOCyOUH ne2eHb 8 YMOBAX PO3BUMKY asepeiyHo20 3anasabHo20 npouecy. Memotr Hawoi pobomu
6yn10 BU3HAYEHHA MIKPOCKOMIYHUX ma cybMiKpockomniYHUX ocobausocmeli 2eMOMIKPOUUPKYAAMOpPHO20 pycaa
71e2eHb MPOMA20M eKCrnepuMeHmasnbHo20 asnepeiyHo20 3arnasabHo20 npouyecy. [na 00cAz2HeHHA Memu Hamu
6yn0 sukopucmaHo 48 camyie MOPCbKUX CBUHOK: iHMAKMHQA, KOHMPO/AbHA Ma 4omupu eKcriepuMeHmanoHi
epynu. [na eKcriepuMeHmManoHUX 2pyn mooesntosanu 08aab60yMiH-iHOyKosaHe asepeiyHe 3ananeHHA OuxanbHux
winsxie. Bus4eHHs ynbmpacmpykmypHux ocobausocmeli npoeodunu Ha 23, 30, 36 ma 44 0obu 0ocnioweHHs
30 00M1OMO020K0 2iCmos102iYHO20 Memody ma esneKmpoHHOI MiKpockonii. BcmaHoeneHo, wo Halibinbw cymmesi
3MiHU 8i06y8aoMbCA MPOMA20M PAHHLO20 repiody PO3BUMKY asaepeiyHO20 3aNasneHHA 8 KPOBOHOCHUX Kaninapax
ma 3aKaninapHux eeHynax. Habpak eHOomenioyumie cyOuUH 2eMOMIKPOUUPKYAAMOPHO20 pycad npu3soous
00 hopMyB8aHHA MiKposupocmie, 8HACAIOOK 4020 3MiHI08AAACL (hopMa CyOUHHO20 npoceimy. Pazom 3 mum, 8
eHoomesnioyumax 8U3HAYAAACL 0e30p2aHi3ayia ma empama 6rnopAOKOB8AHOCMI MiKpoginameHmis, a MaKo1«
PO3X0OHEHHS eHOoMenianbHUX KOHMAKMIB 3 yMmeopeHHAM WinuH. BusesneHi HAMU 03HAKU OUCPYHKUii eHOomenito
AIGHOK MIKPOUUPKYAAMOPHO20 PyCAaa i 2icmoximMivyHi 3MiHU omoyYyro4oi MiKpoCyOUHU Crioay4YHOi MKAGHUHU 8 CMiHYi
OUXANbHUX WAAXIe | neceHAX Yy MeAapUH eKcrepumeHmasnbHUX 2pyn 3ymoeseHi nidsuwieHor GyHKUYiOHAMbHO

aKmMusHicmto HCIeI-(OﬂOC)/aUHHUX macmouyumis.

Knto4osi cnoea: 2eMoMiKpoUUpPKyAamopHe pycro, ekcrepumeHmasbHe dnepeiyHe 3anasneHHs, 08asa60yMiH,

MOPCbKA CBUHKA, e/1eKMPOHHA MIKPOCKOMIA.

38’A30K ny6niKauii 3 nhaHOBMUMM HayKOBO-A0CNIA-
HUMM poboTtamu. [locnigKeHHs NpPoBeAeHO B pamKax
HAP 3anopi3bkoro AeprkaBHOrO MegMYHOro yHiBepcu-
TeTy Ha Temy «IMyHomopdonoriyHi ocobamBocCTi BHY-
TPIiLWHIX OpraHiB npu Aii eHJ0- Ta eK30reHHMUX YNHHUKIB
Ha opraHiam». N2 gepxpeectpauii 0118U004250.

Bctyn. B OCTaHHI POKM BigMIYA€ETLCA 3POCTAHHA
YMCNa XPOHIYHMX aNepriYyHUX 3axBOPHOBAHb OpPraHiB
OUXaHHA, ocobnunse micue cepepn AKMX Nocigae 6poH-
XianbHa actMa (BA), WO ABNAE 3HAYHY MeAWUYHY Ta CO-
uianbHy npobnemy [1]. PosnosctogrKeHicTb BA 3pocTae
y BCbOMY CBITi. B YKpaiHi 3a ocTaHHi 5 poKiB piBeHb 3a-
XBOPIOBAHOCTI Ha BA Bupic y 3 pasu. Mpuyomy 36inbLy-
€TbCA MMTOMa Bara Ba*KKux Gopm (3okpema cepes ocib
MONI0A0rO BiKy), Hinblua YacTMHA XBOPUX HEraMHO rocni-
TaNi3yrThCA A0 CTalioHapiB. I3 UMM nos’A3aHa BMCOKA
iHBaNigHICTb | neTanbHiCTb XBOpMX Ha BA [2]. LLlopiuHo B
ycbomy cBiTi Big, BA nomupae 611M3bKO 2 MiNbIAOHIB Yo-
NOBIK. 3aXBOPHOBAHHA YPaArKYE YCi BIKOBI KaTeropii Hace-
NIeHHA Ta Npu HeedeKTUBHOMY KOHTPO/Ii NPU3BOAUTb A0
3HAYHOTO NOPYLUEHHA AKOCTI XXWUTTA, @ Y YaCTUHU BUNaA-
KiB — 00 cmepTi XxBopux. Po3noscroaKeHictb bA 3pocTae
i3 POKY B piK y 6inbloCTi KpaiH CBiTy, NpM3BOAAYM A0
3HaYyHMX 36UMTKIB, He /iMLIe B N/aHi BapTOCTi NiKyBaHHA
Ta MEAWYHUX MOCAYT, @ M TAaKOXK 40 BTPATU NPOLYKTUB-
HOCTi Ta 3HUMKEHHA YYacTi y cycniibHOMY XUTTi [3].

OpHMM i3 HeAOCTaTHbO AOCANIAKEHUX ABULL Yy BU-
BYEHHi MOPDONOTIYHUX 3MiH NPU XPOHIYHUX aNePriyHmX
3aXBOPIOBAHHAX AMXANbHOI CUCTEMW 3a/IMLLAKOTLCA Fic-
To®izioNoriyHi 3aKkoHOMipHOCTI popMyBaHHA 3anasibHOT
BiZAMNOBIAI 32 Y4aCTIO €/1eMEHTIB CMOYYHOI TKAHUHU Jie-
reHb (reMOMIKPOLMPKYAATOPHOrO pycna, iMyHOKoMMe-

TEHTHUX KNITWUH, TafKUX MIOUUTIB) B 3aNeKHOCTI Bif,
TpuBanocTi aji anepreHa [2, 4, 5, 6]. 3Barkaroum Ha BaXK-
IUBY POAb remoMiKpoumprynaTopHoro pycna (FMLP)
nereHb ANA NiATPUMAHHA JIOKa/NbHOFO TFOMeOoCTasy
OUXaNbHOI CUCTEMM, BUBYEHHS MOMO YAbTPAMIKPOCKO-
NiYHWMX ocobnMBOCTEN MpPM aneprivHoMy 3anaabHoOMy
npoueci B IereHAX € OAHIEI 3 aKTyaNbHWUX 3a4a4 MOp-
donorii Ta MeguMunHK B LiIoMmy.

Meta po60TH — BM3HAYUTU OCHOBHI MiKPOCKOMIYHi
Ta cybMiKPOCKONIYHI 3MiHU FEMOMIKPOLIMPKYIATOPHOTO
pycna nereHb B yMOBAX €KCMEPUMEHTA/IbHOTO anepriy-
HOTO 3anasneHHs.

0O6’eKT i meTogm pocnipkeHHA. O6’ekToM eKcnepw-
MEHTA/IbHOTO A0CiIAXKEHHS BYN NereHi, KOTpi BUMYYeHi
Big, 48 cTaTeBO3PINNX CAaMLLiB MOPCbKOI CBUHKM Macoto
450-600 r, AKi yTpMMyBanuCb y CTaHAAPTHUX YMOBaXx
BiBapito 3aNopi3bKOro Aep»KaBHOro MeaMYHOro yHiBep-
cuteTy. YCi MaHinynauii npoBoauAn 3 AO0TPUMAHHAM
OCHOBHMX MPUHLMNIB POBOTU 3 eKCNepUMEHTaNbHUMM
TBapMHaAMM BiZAMNOBIAHO A0 MONOXEHHA EBpPONencobKol
KOHBEHLLIT MPO 3aXMCT XpebeTHUX TBapUH, AKi BUKOPUC-
TOBYIOTbCA A5 €KCNEPUMEHTANIbHUX Ta iHLIMX HAYKOBUX
uinen (Crpacbypr, 1986 p.), 3arabHUX ETUYHUX MPUH-
LMMiB eKCNepMMeHTIB Ha TBapWHax, yxBaneHux [lep-
LIMM HaLioHaNbHUM KOHrpecom 3 bioeTukun (Kuis, 2001
p.), 3aKoHy YKpaiHu «l1po 3aXUCT TBAPWH Bif, }KOPCTOKO-
ro nosoAsKkeHHs» (Big, 21.02.2006).

IHAYKLiA anepriyHOro 3anaseHHa AMxaabHUX LWAAXIB
3A4iMCHIOBaNach WAAXOM NiAWKipHOT ceHcnbinisauii Ta
HacTynHoi iHranauji osansbymiHom (OBA). Ha 1, 7, 14
LEeHb eKCNepuMeHTY MOPCbKMM CBMHKAaM MPOBOANNACH
ceHcmbiniszayis — NigWwkipHe BBEAEHHA B MiXK/10NaTKOBY
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Ainanky 0,5 mr oBanbbymiHa (Sigma Chemical Co., CLLIA)
pa3om 3 af’toBaHTOM — TiAPOOKMCOM antomiHito, 10 mr
(AlumVax Hydroxide vaccine adjuvant, OZ Biosciences
®paHuia). 3 21 no 28 AeHb eKCNepUMMEHTY TBapMHam
3ajiiicHioBanach iHranauis OBA B o3i 10 mr/mn ¢isiono-
rivHoro posuuHy nporarom 15 x8/no6y 3a Aonomoroto
KomnpecopHoro iHranatopa LD-211C B iHranAuinHin
Kamepi. [Ina npoBefeHHA AOCNIAKEHHA TBapWUHK Byaun
po3nogineHi Ha 6 rpyn (Mo 8 TBapWH Yy KOXHiW rpyni).
Mepwi 4oTMpu rpynu ue TBapuHW, ceHcubinizoBaHi
0BanbbymiHOM, BUBEAEHI 3 eKCNepuMeHTy BignoBiaHO
Ha 23-y, 30-y, 36-y i 44-y poby nicna Moro noyatky; 5
— KOHTPO/IbHA rpyna, TBapMHaM AKOI NPOBOAMAN CEHCU-
6inisauito Ta iHranauii gpisionorivHMm pos3ymMHOM; 6 — iH-
TaKTHa rpyna. 3 meTol paLioHanbHOI Mojayi oaepKa-
HUX J@HWX i iX iHTepnpeTaL,ii YMOBHO BUIINAEMO pPaHHil
(23-1a, 30-a 106U eKkcnepuMeHTy) Ta nisHil (36-a i 44-a
£06u nicna noyaTky eKcnepumeHTy) nepioan po3BUTKY
anepriyHoOro 3anasbHOro Mnpouecy B JiereHAx. TBapuH
BUBOAMNMN 3 EKCNEPUMEHTY LIIAXOM Nepeso3yBaHHA Ti-
OMEeHTaNI0BOro HapKo3y 3riflHO BCTAHOB/IEHUX TEPMIHIB
(23-to0, 30-y, 36-y i 44-y nobu ekcnepumeHTy). na orna-
[0BOi  MiKpocKonii rictonoriynHi 3pisn 3abapsatoBanu
remaToKcuniH-eo3nHoM. MopdonoriuHe AocnigrKeHHA
OTPMMaHUX 3pi3iB NPOBOAMAM 33 ALOMNOMOrOI0 CBIT/IOBO-
ro mikpockona Primo Star (Zeiss, HimeyunHa) i3 cucrte-
MO POTOAOKYMEHTYBAHHA.

[na nposeaeHHA eNeKTPOHHOI MiKpocKonii wma-
TOYKM TKAHMHW NereHb 3aBTOBWKKM 1x1 mm Bigpasy
X nicna BunydeHHa dikcyBann y 2,5% posuuHi rnyta-
panbgeriny 3 noganbwoto obpobkoto B 1% posuuHi
TeTpaokcmay ocmito. Hagani WwmaToykM npoBoguam no
BUCXigHiM 6atapei cnupTie go 100% cnupTy, aLeToH 3
[04aTKOBMM KOHTPACTYBAHHAM NPOTATOM [1BOX FOAMH B
2,5% ypaHinauetat Ha 700 C, 3an1BKy B 6/10K 34ilCHIO-
Ba/IM MOCTYMOBMM MNPOCOYYBAHHAM TKAHWHU OKWUCOM
auUeToHy 3 enoHom (2:1; 1:1; 1:2) i 3aAnMBann B YNCTUIA
enoH. lMonimepusauito cmon NpoBogMAN B ABa eTanu

npu 36°C (12 roguH) i 56°C (24 rogmHn). Ha ynbTpatomi
«PowerTome RMC Boeckeler» oTprmyBanu ynbTpaTOHKi
(55—-65 nm) 3pi3un, AKi KOHTpACTyBaaWu LUUTPATOM CBWH-
uto 3a PeliHONbACOM MPOTATOM 25 XBUAWH NPU KimHaT-
Hili TemnepaTypi 3 NOAANbLUMM BUBYEHHAM B €1€KTPO-
HHOMy Mmikpockoni MEM-100-01 npu npucKoptotoyii
Hanpysi 55 KB.

Pe3ynbratM pocnigKeHHa Ta iXx obroBopeHHs. B
TBAapPWH iHTAKTHOI FPyny KPOBOHOCHI Kaninapu FMLUP
NlereHb NpeacTaBAAoTb COBOI TOHKOCTIHHI CYyANHU He-
nepepBHOro TUNY, CTIHKA AKMUX CKNAJAETbCA 3 HENnepeps-
HOTO TOHKOrO eHAoTenito ToswmHow 0,1-0,2 MKm i naoc-
KNX NepmumTiB. PeaKuito KPOBOHOCHUX CyAMH EMHICHOI
NaHkM TMLP nereHb MOPCbKOT CBUHKM Ha ceHcmbinisa-
Lito Ta aneprisauito oBanbbymiHOM MW crniocTepiranu y
BUMNAAI NOBHOKPIB'A, BazogmnataLii, 36inbleHHs npo-
HUKHOCTI CYAMHHOI CTiHKM, LLLO NPM3BOANUTb A0 HabpsAKy
Ta Ae30praHisauii neprBacKyNAPHOI CNOAYYHOI TKAHU-
HW. Haibinbw cyTTeBi 3MiHM BigOYyBatOTbCA NMPOTATOM
pPaHHbOrO nepiofy PO3BMTKY aNepriYHOro 3amnaneHHs
Yy 3aKaninapHux BeHynax. [aHi mopdonoriyHi 3amiHM €
03HaKol ANCPYHKLIT eHAoTenNito KPOBOHOCHUX Kanins-
piB, TAaKMX AK 3MiHA AuNaTauii CyauH Ha CTIMKMIA cnasm,
Npo WO CBIAYMAN YNBTPAMIKPOCKOMIYHI 3MiHW CTIHKK Ka-
ninapis B eKCnepMmeHTanbHUX rpynax, Ta 36inbweHHs
NPOHUKHOCTI CYAMHHOI CTiIHKK, NPO AKe CBig4aTb HabpaK
Ta Ae30praHisauia cnoay4YHOTKAHMHHOIO KOMMOHEHTA i
cTpomu (pUCYHOK 1).

Mpn pO3BUTKY €eKCNepMMEHTaNbHOTO anepriyHo-
ro 3anasbHOro MNpoLecy B JiereHAX MOPCbKOI CBUHKM
MW BCTAHOBMAM CyBMiKpPOCKOMIYHI 3MiHK, AKi cBig4YaThb
npo AekomneHcauito 6ap’epHOi QyHKLIT Ta cenekTms-
HOT MPOHMKHOCTI CTIHKM KPOBOHOCHMX KaminAapis Ta 3a-
KaninApHuMx BeHyn. Y TBapuH 1-0i Ta 2-0i eKcnepumeH-
TaNbHUX FPyn MPOTATOM PaHHbLOTO NepioAy PO3BUTKY
anepriyHoro 3anasibHoro Mpouecy My BU3HAYanAu Ha-
6pAK eHAoTeniounTiB CyAMH FeMOMIKPOLMPKYNATOP-
HOro pycna, Wo npu3Boaus A0 GOpPMyBaHHA BENUKOI

PUCYHOK 1 — YNbTpacTPyKTYPHi 0cO6/1MBOCTi reMOMIKPOLMPKYNATOPHOrO pycna fiereHb MOPCbKMX CBUHOK B paHHbOMY nepiogi anepriyHoro
3ananbHoro npouecy. a — KDOBOHOCHMI Kaninap miXKKoMipKoBOi neperopoaKu pecnipaTopHoro BiaAiny nereHi MOPCbKOi CBUHKM.

2-ra eKcnepumeHTanbHa rpyna; b — aeporematuunmii 6ap’ep. 36inblueHHA MidkKMeM6paHHOro NpocBiTy. 1-wwa ekcnepMmeHTanbHa rpyna.

EnektpoHHi mikpodoTorpadii. 36.: a)x6000; b) x3000. Mo3HaueHHs: a) 1 — aeOPMOBaHUIT €PUTPOLUT B NPOCBITI KPOBOHOCHOTO Kaninapy;
2 — anbBeonoumr | Tuny; 3 — anbBeonoumt Il TMNY; 4 — NPOCBIT IereHeBoi KOMiPKU; 5 — GparmeHT LUTONAA3MMN KOMiIPKOBOro makpodaroumra;
b) 1 — npocsit nereHeBoi KOMipKu; 2 — 6e3’agepHa AiNAHKa UMTONNA3MK anbeBeonouuTa 1 Tuny; 3 — NIHOLMTO3HUIA NyXupeLb;
4 — mixkmem6paHHMI NPOCBIT; 5 — OCHOBHA NIAaCTUHKA; 6 — 6e3’agepHa AinAHKa LUTONAa3MM eHA0TeNioLUTa KPOBOHOCHOrO Kaninapa;
7 — epUTPOLMTU B NPOCBITIi KDOBOHOCHOTIO Kaninsapa.
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PucyHoK 2 — MikpocKkoniuyHi 3miHu (Ba3oaunatalia, NOBHOKPIB'A, remoparii, cnagK-peHomeH epuTpoLmTiB KPOBOHOCHUX Kaninapis)
reMmoMiKpOLMPKYAATOPHOrO pycaa nereHb MOPCbKOi CBUHKM Nicnsa ceHcnbinizauii Ta aepoaneprisauii osanbbymiHom Ha 23-Tio (a) Ta 30-Ty
(b) AO6M nicna nouaTKy ekcnepMmeHTa. 3ab6apBAeHHA: reMaTOKCUAIH Ta eo3uH. 36.: x1000.

KiNIbKOCTi MiKpOoBMN'AYyBaHb Ta iHBariHauii, BHACNigoK
Yoro 3MmiHtoBasacb popma CyamMHHOro NpoceiTy. Pasom
3 TUM, B eHAOTeniounTax BM3Ha4Yanacb Ae3opraHisaLis
Ta BTpaTa BNOPAAKOBAHOCTI MiKpodinameHTiB, a TaKOX
PO3XOAKEHHA eHA0TeNi a/IbHUX KOHTAKTIB 3 yTBOPEHHAM
WiNWH, Yepes AKi Y NO3aKAITUHHUI MaTPUKC NoTpanna-
Na Had/IMLWKOBA PiAMHA Ta HaBiTb POPMEHi enemeHTH
KPOBi, CMPUYMHALIOYN 10ro HabpsK. B pesynbraTi AaHux
Mop®dONOriYHMX 3MiH Ha cybmiKpOCKONiYHOMY PiBHI MK
BUABW/IN, LLO Y AiNAHKAX BUNWHIB i CKAAZOK LMTOMNMA3-
MW eHaoTenioynTiB BigbYBaNOCh 3AUTTA NIHOLUUTO3HUX
nyxmpuis i popmyBaHHA BaKyosel 3 ix Noganblunm Big-
OKpPEeM/IEHHAIM Y NPOCBIT CyAMH (PUCYHOK 2a).
CeHcubinisauis Ta iHranauiiHa aneprisadis osanbby-
MiHOM NopAL i3 MOPYLWEHHAMN reMOMIKPOLMPKYNATOP-
HOTO pyc/ia NPU3BENN TAaKOXK A0 3MiH aepo-remMaTU4yHoro
6ap’epy nNereHb MOPCbKUX CBUHOK, BUABAEHMUX HAMM Ha
cybmikpockoniyHomy piBHi. Meplw 3a Bce, 3BepTa€e Ha
cebe yBary AeckBamalisi KOMipKOBOro enitenito, Bor-
HULWEBE OroNeHHA OCHOBHOI MAACTUHKW, MOTOBLUEHHA
MiXKMeMBpaHHOro NpocTopy, HabpaAK LMTONAA3MU eH-
[oTtenioyMTa 3 Ae30raHisalielo Moro mikpodinameHTis.
B KOHTPO/IbHIM Ta iHTaKTHIM rpynax TBapuH Mmixkmemb-
paHHWI NPOCTIp, LLO CKAALAETLCA 3 NO3AKAITUHHOIO Ma-
TPUKCY i NePeropogKoBUX KNITUH, TOHKUIA | KOMMNAKTHUIA.
B paHbOoMy nepioAi po3BUTKY aneprivyHOro 3amnasbHoro
npoLecy B JiereHAX MOPCbKOI CBMHKM CMOCTEPIraeEMO
Moro HepiBHOMipHEe NOTOBLLEHHA (PUCYHOK 2b).
3icTaBNEHHS [OCAIAMKEHUX TiCTONOTYHMX Ta cybmi-
KPOCKONIYHMX 3MiH [03BONWUAWN BUABUTU 3aKOHOMIp-
HICTb peaKLii CTPYKTYPHUX KOMMOHEHTIB FreMOMiKpo-
LUMPKYNATOPHOrO pycna y Bignosiab Ha ceHcmbinizauito
Ta iHransuii osanbbymiHom. Hamu BusBNeHa cyTTeBa
CTPYKTYpPHO-dYHKLiOHanbHa nepebyaosa cygmH 0bmiH-
HOT NaHKN MiIKPOUMPKYNATOPHOTO pyc/a NereHb CeHCH-
6inisoBaHMx 0BaNIbOYMiIHOM MOPCbKMX CBUHOK Y BUTNAL
03HaK AMCOYHKLIT eHAoTenito KPOBOHOCHMUX Kaninapis,
npo WO CBiAYNAN YIbTPAMIKPOCKOMIYHI 3MiHM NPOCBITY
Kaninapis B eKCnepuMeHTaNbHUX rpynax, Ta 36iiblieH-
HA NPOHWKHOCTI CYAUHHOI CTiHKM, WO NiATBEPAXKYIOTb
HabpAK Ta ge3opraHisauis cnoay4YHOTKAHUHHOIO KOM-
noHeHTa. MoaibHa TeHAEHUiA BUABNAIOTHCA B HAYKOBUX

OOCNIAMKEHHAX iHWMX aBTopiB [7-9]. Ha Hawy aymky,
BUAB/IEHI 3MiHM NepL 3a BCE BUKAMKAHI NiABULLEHOO
®YHKLIOHANbHOK aKTMBHICTIO HaBKOJIOCYAUHHUX Mac-
ToumTiB. MacTounTn BRAMBAIOTb HA MPOHUKHICTL Cy-
OMHHOT CTIHKM | OCHOBHOI PEeYOBMHM MO3aKAITUHHOIO
MaTPUKCY, TUM CaMUM PErytoTb Nepebir anepriyHoro
3aMa/sibHOro MPOLLEeCY 32 PaXyHOK BM/IMBY Ha CYAMHHY Ta
KNiTUHHY peaKuii [10]. Posb macTounTiB Nonarae y Bug,i-
JNIeHHI HAMM ricTaMiHy, renapuHy Ta CEPOTOHIHY, i 3abe3-
NeYyeHHi UMM MexaHi3My NOCUIEHHA MPOHUKHOCTI CTiH-
Kn cyamH TMUP i cnony4HOT TKAHWMHKW ANa NigTPUMaHHA
6anaHcy pianHM i WBUAKOCTI MirpaLii KAiTUH Ta pe4YoBUH
Y CMOJIYYHIM TKaHWHI. MacToumTn Takox 6epyTb yyacTb
Yy peanisauii anepriyHoi peakuyii 3a paxyHOK HaABHOCTI
Ha iXx nnasmonemi peuentopis Ao IgE. PaHiwe mu npo-
OEMOHCTPYBaIM MaKCUMaNbHWUIA NPUPICT KiNbKOCTI mac-
TOUMTIB CNM30BOI 060NOHKM AUXaNbHUX LUNAXIB NPOTA-
roOmM pPaHHbOro nepioay PO3BUTKY eKCNePUMEHTANbHOIO
anepriyHoro 3ananeHHs [11]. B ymoBax ceHcubinisay,i
0BaNibbyMiHOM MU BUABWUAM BiNbll CYTTEBUIM MpPUpICT
Ccame HaBKONOCYAMHHUX MacCTOLMTIB, WO 3a HaWWm
nornagom i 0bymoBntoe BUABAEHI HaMKU MOPDONOTiYHI
3MiHW NTAaHOK MIKPOLMPKYNATOPHOIO Pycaa i ricToximiy-
Hi 3MiHM OTOYYIOYOT MIKPOCYAMHM CNOAYYHOI TKAHWUHM B
CTIHUi ANXaNbHUX LWAAXIB | NEreHAX y TBAPUH eKcrnepu-
MeHTanbHux rpyn [11, 12, 13]. MacTtoumTt pasom i3 au-
XaZlbHUMU EHAOKPUHOLMTAMM CNPUALOTL NiATPUMAHHIO
romeocTtasy micueBoi iMyHHOT cuctemu nereHb [11, 14].
Came 3aBAAKM HAABHICTIO renapuHy, WO CEKPeTYETbCA
HABKOJIOCYAMHHUMW MACTOLUTAMMU Y MIXKKNITUHHY pe-
YOBMHY CNOMYYHOT TKAHWUHM, 36iNbLLYETLCS NMPOHUKHICTb
MIKPOCYAMH, WO NPX anepriyHoOMy 3anasieHHi 3ymos-
NIIOE BUXif, B HABKONOCYAMHHY MiXKKNITUHHY PEYOBUHY
nimpoumTie Ta nnasmoumtie. MNogibHa TeHAeHUis npo-
[EMOHCTPOBaHa iHWKMK BYeHUmM [15-17].

OTXKe, CTyniHb peakLUii cyAuH reMOMIKpOLUMpPKyna-
TOPHOrO pycna B OpraHax BWM3HAYAE AMHAMIKY MiXK-
TKAQHMHHOI B3aEMOAji NPU KOMMNEHCATOPHO-NPUCTOCY-
Ba/IbHUX i NMATO/IOTIYHUX Mpouecax. Mu BBaXKaemo, WO
aganTauiiHi 3MiHM MIKPOCYAWMH Pi3HUX OpraHiB Bapia-
6enbHi Ta cTaginHi, NoB’A3aHi 3 ¢iNo- Ta OHTOreHeTny-
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HUMM 0COBAMBOCTAMM | NPOABAAIOTLCA 3aKOHOMIPHUMM
KOMMEHCAaTOPHUMM peaKLiaMu.

BucHoBKM.

1. BctaHOBNEHO, WO NPOTATOM PaHHLOrO nepioay
PO3BUTKY aJIepPriYyHOro 3amnasabHOro Npouecy B JiereHax
crocTepiratoTbcA 03HaKU AUCPYHKLIT eHaoTenito remo-
MIKPOLMPKYNATOPHOrO pycna Ta 36inblUeHHA MPOHUK-
HOCTi CYAWHHOI CTiIHKKW, NiATBEPAYKEHUX HA YAbTPAMI-
KPOCKONIYHOMY PiBHi.

2. BuaABNeHi reMOMIKPOLMPKYNATOPHI 3MiHX nepLu
33 BCe BMK/MKaAHI NigBuLLEHO (YHKLIIOHA/NbHOWO aK-
TUBHICTIO HAaBKOMIOCYAMHHHUX MACTOLMTIB, AKi perynto-
10Tb Nepebir anepriyHOro 3anasibHOroO NPoLLecy 3a paxy-
HOK BMAMBY Ha CYAMHHY Ta KNITUHHY peakLii.

MepcnekTnBM NoAanblunX gocnigKeHb. [naHyemo
LOCNIAXKEHHA YALTPAMIKPOCKOMIYHMX 3MiH KAITUHHUX
deHoTUNIB ricTOreHHOro i remaTtoreHHoro AundepoHis
CNONYYHOI TKAHWHW NereHb B YMOBAX PaHHbOro Ta Mi3-
HbOrO MepioAiB anepriyHOro 3anasabHOro Npouecy.
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MIKPOCKOMIYHI TA CYBMIKPOCKOMIYHI 3MIHU TEMOMIKPOLIUPKYNIATOPHOIO PYC/IA NIETEHb B YMOBAX
EKCNEPUMEHTAIbHOIO ANEPIIYHOTIO 3AMNANEHHA

MNonko C. C.

Pe3stome. 3Barkatoum Ha BaXKAMBY POJib FEMOMIKPOLMPKYIATOPHOTO pycsia ereHb ANA NiATPUMAHHA JI0KaAbHOro
roOMeocCTasy AMXasbHOI CUCTEMM, BUBYEHHA MOrO YNbTPAMIKPOCKOMIYHMX OCOBAMBOCTEN NPW anepriYyHOMy 3anab-
HOMY NpPOLLECi B IereHAX € OAHI€E0 3 aKTyaIbHMX 33434 Mopdonorii.

Mema pobomu — BU3HAYUTN OCHOBHI MiIKPOCKOMIYHI Ta CyBMIKPOCKOMNIYHI 3MiHM reMOMiIKPOLMPKYNATOPHOTO
pycna nereHb B yMOBaxX eKCNePUMEHTaIbHOrO anepriyHOro 3anasieHHs.

06’ekm | memoodu 0ocnioreHHA. 3a OMNOMOroH0 TiCTO/IONYHOro Ta e/IeKTPOHHOMIKPOCKOMIYHOrO MeToAiB BU-
BUMAM NereHi 48 camL,iB MOPCbKOI CBMHKM B YMOBAX €KCMePUMEHTaIbHOTO 0BabbyMiH-iHAYKOBAaHOro aneprivHoro
3ananeHHA. BU3Havanm ynbTpacTpyKTYPHI 3MiHWU KOMMOHEHTIB reMOMIKPOLMPKYAATOPHOrO pycna B YMOBax eKcre-
PUMEHTA/IbHOTO aNepriyHoOro 3anasieHHA.

Pe3ynbmamu. BuaBneHa 3aKOHOMIPHICTb peakLu,ii CTPYKTYPHMUX KOMMNOHEHTIB reMOMiKPOLMPKYAATOPHOTO pycna
Y BiANOBiAb Ha ceHcMbinizauito Ta iHranAuii oBasibbyMiHOM, LLLO NONATAE B CTPYKTYPHO-QYHKLiOHaNbHi Nepebyaosi
CyAMH 0OMIHHOI TAHKM MIKPOLMPKYIATOPHOIO Pycna JiereHb CeHCMBiNi30BaHMX 0BaibbYyMIHOM MOPCbKMX CBMHOK
Y BUrNA4i NOBHOKPIB'A, Basoamnatau,ii, 36inblueHHA NPOHUKHOCTI CYAMHHOI CTiHKM, L0 NPU3BOAUTL A0 HabpsKy Ta
[e30praHi3aLii nepuBacKkyapHOi CNoiy4YHOT TKaHMHW. Habpak eHAOTeNnioumnTiB CyauH reMOMIKPOLMPKYAIATOPHOTO
pycna npu3BoamB A0 popmMyBaHHA BEMKOI KiIbKOCTi MiKpOBMMN AYyBaHb Ta iHBAriHaLLi, BHACNiIAOK YOro 3MiHIOBa-
nacb dopma cyaAMHHOro NPOCBITY.

BucHogKu. BcTaHOBNEHO, WO NPOTATOM PaHHbOrO Nepiogy PO3BMTKY aneprivyHOro 3anasbHOro npolecy B se-
reHAX CrocTepiraloTbCsA 03HaKM AUCOYHKLIT eHA0TENiH0 reMOMIKPOLMPKYIATOPHOIO pycsa Ta 36ibleHHS MPOHMUK-
HOCTi CYAMHHOI CTIHKM, NiATBEPAKEHMX HA YAbTPAMIKPOCKONIYHOMY PiBHI. BUABAEHI reMOMIKPOLMPKYAATOPHI 3MiHM
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3yMOB/IEHi NiABULEHO GYHKLIOHANbHOI AKTUBHICTIO HaBKONOCYAUHHHMX MacTOLMTIB, AKi peryntoloTb nepebir
anepriyHoro 3anaabHoOro NPoLEecy 3a paxyHOK BM/IMBY Ha CYAUHHY Ta KAITUHHY peakuii.

Kniouosi cnoBa: reMoMiKpOLMPKYAATOPHE PYC/I0, EKCNIePUMEHTa/IbHE aiepridyHe 3anasieHHs, 0BasibbymiH, Mop-
CbKa CBMHKa, eN1eKTPOHHa MiKpocKonis.

MICROSCOPIC AND SUBMICROSCOPIC CHANGES IN THE HEMOMICROCIRCULATORY BED OF THE LUNGS IN
THE CONDITIONS OF EXPERIMENTAL ALLERGIC INFLAMMATION

Popko S. S.

Abstract. Considering the important role of the hemomicrocirculatory bed of the lungs for maintaining local
homeostasis of the respiratory system, the study of its ultramicroscopic features in case of the allergic inflammatory
process in the lungs is one of the urgent tasks of morphology.

The aim of this workis to determine the main microscopicand submicroscopicchangesinthe hemomicrocirculatory
bed of the lungs under conditions of experimental allergic inflammation.

Material and methods. Using histological and electron microscopic methods, the lungs of 48 male guinea
pigs were studied under conditions of experimental ovalbumin-induced allergic inflammation. We determined
ultrastructural changes in the components of the hemomicrocirculatory bed under conditions of experimental
allergic inflammation.

Results. Theregularity of the reaction of the structural components of the hemomicrocirculatory bed inresponse to
ovalbumin sensitization and inhalation was revealed, consisted in the structural and functional reorganization of the
vessels of the exchange link of the microcirculatory bed of the lungs of ovalbumin-sensitized guinea pigs in the form
of plethora, vasodilatation, increasing permeability of the vascular wall, which leads to edema and disorganization
of perivascular connective tissue. swelling of the endothelial cells of the vessels of the hemomicrocirculatory bed,
therefore a large number of microprotrusions and intussusceptions are formed, as a result of which the shape of
the vascular lumen changed.

Conclusions. It was established that during the early period of the development of the allergicinflammatory process
in the lungs, there are signs of dysfunction of the endothelium of the hemomicrocirculatory channel and increased
permeability of the vascular wall, confirmed at the ultramicroscopic level. The detected hemomicrocirculatory
changes are due to the increased functional activity of perivascular mast cells, which regulate the course of the
allergic inflammatory process due to the influence on vascular and cellular reactions.

Key words: hemomicrocirculatory bed, experimental allergic inflammation, ovalbumin, guinea pig, electron
microscopy.
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ANALYSIS OF POST-TRAUMATIC DYNAMICS OF MINERAL COMPOSITION OF BONE
TISSUE IN INTACT ANIMALS ON THE BACKGROUND OF THE PROLONGED NALBUFINUM

USE AND AFTER LINCOMYCIN TREATMENT
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
kristinarudnytska@gmail.com

The mineral composition of the bone tissue can be affected by different factors. Nowadays, one of the most nega-
tive influences on the mineral content of the osseous tissue can be given to the influence narcotic analgesics such as
Nalbufinum. That’s why the aim of our study was to find out the peculiarities of dynamics of the mineral composi-
tion of the mandibular bone tissue after bone destructive trauma in animals without background pathology, on the
background of the prolonged Nalbuphinum use and after treatment with Lincomycin. The study was performed on
25 sexually mature male rats. Injury was modeled by breaking the integrity of the mandibular bone tissue in the
area of molars with the help of dental drill. Opioid dependence was modeled by administering narcotic analgesic
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