MOP®»O0NO0rif / MORPHOLOGY

DOI 10.29254/2077-4214-2023-3-170-386-394
UDC 616.72-002-092.9:611.018.3:616.15
"Wvedenskyi D. B., 'Volkova N. O., 2Ashukina N. O., "Yukhta M. S., 'Goltsev A. M.

DYNAMICS OF HISTOSTRUCTURE OF CARTILAGE TISSUE AND HEMATOLOGICAL

INDICATORS OF BLOOD IN RATS WITH ADJUVANT ARTHRITIS
TInstitute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of Ukraine (Kharkiv, Ukraine)
2Sytenko Institute of Spine and Joint Pathology National Academy of Medical Sciences
of Ukraine (Kharkiv, Ukraine)
volkovana781@gmail.com

Rheumatoid arthritis is a multisystem, immune-mediated inflammatory disease that predominantly affects the
diarthrodial joints, causing their destruction and progressive disability. Its presentation is heterogeneous, and the
current view of its etiopathogenesis suggests that both genetic and environmental factors may be involved in its
initiation. Despite significant progress in understanding the pathophysiology of rheumatoid arthritis, its aetiology
remains unknown. The study aimed to determine the timing of adjuvant arthritis development in rats based on the
study of the dynamics of degenerative changes in cartilage tissue and inflammatory markers in the blood of rats.
The adjuvant arthritis model was induced by subplantar injection of complete Freund's adjuvant. A group of intact
animals was also formed. On days 7, 21, and 35 after the adjuvant arthritis model, the tarsometatarsal joints of the
experimental groups were isolated for histological examination. The number of leukocytes and erythrocyte sedimen-
tation rate were determined in the blood at the indicated time points, and the total protein and rheumatoid factor
content in the serum. The analysis of the results showed that on day 7 of the adjuvant arthritis modelling, there were
signs of degenerative changes in articular cartilage, which corresponded to acute arthritis and correlated with the
investigated haematological parameters of inflammation. With an increase in the observation period to 35 days, the
process was chronicised, leading to severe arthrosis disorders in articular cartilage and the absence of normalisa-
tion of blood parameters. The data obtained can be used to substantiate and develop effective methods of treating

arthritis in clinical practice.
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Connection of the publication with planned re-
search works.

The work was carried out following the plan of re-
search work of the Department of Cryopathophysiology
and Immunology of the Institute for Problems of Cryo-
biology and Cryomedicine of the National Academy of
Sciences of Ukraine within the framework of the depart-
mental theme: “The use of modern cellular nanobio-
technologies in the treatment of rheumatoid arthritis”,
state registration number 0120U102974.

Introduction.

Rheumatoid arthritis (RA) is a chronic systemic au-
toimmune disease, usually characterised by synovial
inflammation, cartilage and bone destruction, and pro-
gressive joint deformity [1]. Patients with advanced RA
are more likely to die prematurely, primarily from car-
diovascular and pulmonary complications. In the early
stages, the disease mainly affects synovial joints but
eventually spreads to the lungs, blood vessels and other
body parts. Thus, RA seriously reduces long-term quality
of life and requires long-term clinical treatment [2].

The main goal of RA treatment is to completely or
partially reduce the activity of the disease [3]. It used
to be that treatment with anti-rheumatic drugs was
“good enough”, and cure was considered as desirable
as it was unattainable. According to clinicians, basic
therapy can slow the progression of the disease and in-
duce sustained remission, especially if it is started with
a symptom duration of less than three months. It should
be noted that the development of RA is primarily due

to the presence of primary immunodeficiency, which
contributes to the transition of the acute inflammatory
process to the chronic stage. At the same time, a pro-
longed inflammatory process leads to a decrease in the
body’s immunological reactivity. Experimental models
of inflammation can be used both to assess the impact
of various etiological factors and to study the effective-
ness of its treatment [2-5]. Thus, it is recommended to
use an adjuvant arthritis model at the screening stage
of RA-related research [1, 2, 4-5]. However, this model
is used on many experimental animals of different ages
and sexes. Therefore, in many cases, the experimental
data obtained are contradictory, and the indicators of
inflammatory markers vary [1-5]. It necessitated the de-
termination of the dynamics of articular cartilage and
haematological markers of inflammation as one of the
main indicators in the study of the development of the
inflammatory process to select the most optimal time
for cell therapy of the adjuvant model of RA in rats.

The aim of the study.

To determine the timing of adjuvant arthritis devel-
opment in rats (acute and chronic phases) based on the
study of the dynamics of degenerative changes in car-
tilage tissue and inflammatory markers in the blood of
rats.

Object and research methods.

Experimental animals were kept in plastic cages (five
animals per cage) at the vivarium of the Institute of In-
stitute for Problems of Cryobiology and Cryomedicine of
the National Academy of Sciences of Ukraine under con-

386

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunu — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)



MOP®ONO0rifa / MORPHOLOGY

Figure 1 — Fragments of the ankle joint of intact rats (A) and on days 7 (B), 21 (C) and 35 (D) of adjuvant arthritis modelling.
Hematoxylin and eosin staining.

trolled temperature (18-22°C), humidity (30%-70%) and
lighting (light was switched on from 8 am to 8 pm) with
a standard diet and free access to food and water. The
experiments were conducted following the provisions
of the European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Other Sci-
entific Purposes (Strasbourg, 2005), the Law of Ukraine
“On Protection of Animals from Cruelty” (2006, Article
26), and the “General Ethical Principles for Animal Ex-
periments” adopted by the Fifth National Congress on
Bioethics (Kyiv, 2013).

The adjuvant arthritis (AA) model in male rats was
induced by subplantar injection of complete Freund’s
adjuvant (SantaCruz, USA) at a dose of 0.25 ml (n=15). A
group of intact animals was also formed (n=15).

On days 7, 21 and 35, local signs of inflammation
and the arthritis index were determined. The last one
was the ratio of the circumference of the experimental
paw joint on the corresponding day of the study to the
circumference of the control joint of the same animal.

For histological examination, the ankle joints of rats
of the experimental groups were isolated within the
timeframe mentioned above. The material was fixed in a
10% neutral formalin solution, decalcified in a 4% formic
acid solution, dehydrated in ethyl alcohols of increasing
concentration (from 70° to 96°), in a solution of 96° al-
cohol with chloroform (1:1), and embedded in paraffin
[6]. Axial histological sections of the joints were stained
with Weigert’s haematoxylin and eosin using a Reichert
sledge microtome (Austria).

The material was analysed using an Olympus BX63
light microscope (Japan). A digital camera DP73 (Olym-
pus, Japan) and the software “Cell Sens Dimension 1.8.1”
(Olympus, 2013) were used for photography. Changes in
the structure of cells and intercellular substance in ar-
ticular cartilage were assessed according to the general
recommendations for determining the degree of carti-
lage damage developed by the Osteoarthritis Research
Society International (OARSI) [7], modified for rats [8].

Ondays 7, 21, and 35, the number of leukocytes and
erythrocyte sedimentation rate (ESR) were determined
in the blood and the total protein and rheumatoid factor
(RF) content in the serum. The measurements were per-
formed on a CHEM 7 biochemical analyser (ERBA, Czech
Republic) using appropriate Randox test systems (UK).

The significance of differences between groups was
assessed using the Kruskal-Wallis analysis of variance
and the Student-Newman-Keuls test for multiple com-
parisons using Microsoft Excel and Statistika 8 software
packages. The critical value of the significance level was
0.05.

Research results and their discussion.

Assessment of the local state of the joints of experi-
mental animals with the AA model showed that on day
7 of the simulation, they showed signs of inflammation
— oedema and hyperaemia, as well as an increase in
the arthritis index by 1.4 times compared to intact ani-
mals. It should be noted that this trend was maintained
throughout the experiment. Microphotographs of histo-
logical sections shown in fig. 1A, showed that the ankle
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Figure 2 — Dynamics of ESR (A) and leukocytes (B) in the blood of intact rats and rats with adjuvant arthritis (xtSD; n=5).

Note: ® — p<0.05 compared to the intact group of animals.

joint of intact animals was normal throughout the ex-
periment.

Seven days after AA modelling, histological examina-
tion of the articular surface of both the tibia and talus re-
vealed articular cartilage with destructive changes (fig.
1B). In particular, a single layer of elongated cells with
large oval hyperchromatic nuclei and a narrow cytoplas-
mic rim was observed in the surface zone. The long axis
of these chondrocytes was oriented parallel to the ar-
ticular surface. However, there were areas without cells,
unevenness of the surface zone, eosinophilic staining
of the matrix, and surface stratification. The basophilic
line was indistinct and sometimes double or triple. The
synovial membrane was thickened due to oedema and
synoviocyte proliferation. Dilated full-blooded capillar-
ies and diffuse lymphoid and leukocyte infiltration were
detected, typical of reactive arthritis. The described
structural features are characteristic of 2-3 degrees of
articular cartilage damage according to the OARSI scale.

Twenty-one days after AA modelling, the articular
cartilage covering the tibia and talus showed increased
manifestations of destructive changes (fig. 1C). The
superficial zone was represented by a layer of fibrous
cartilage. In some areas, it was sometimes absent. In
the middle zone, there was an uneven distribution of

chondrocytes, areas without cells, desolate lacunae,
and cells in a state of necrosis. The extracellular matrix
was unevenly stained, ranging from sharply eosinophilic
to slightly basophilic. The area of calcified cartilage was
uneven, with vessels sprouting into it, and the absence
of cells in the capsules was characteristic. The general
area of the synovial membrane was represented by
connective tissue of varying degrees of maturity, with
elongated fibroblasts between the tortuous bundles of
collagen fibres. The documented structural disorders of
articular cartilage can be classified as 3-4 degrees of ar-
ticular cartilage damage according to the OARSI scale.
At 35 days after the modelling, the congruence of
the articular surfaces was impaired (fig. 1D). The car-
tilage coating was absent on most of the articular ends
of the bones forming the ankle joint. The remaining is-
lands of cartilage did not contain cells, were unevenly
coloured, and had a loose surface corresponding to
OARSI grade 4-5 articular cartilage damage. Deep vascu-
lar slits penetrated from the subchondral bone into the
thickness of the cartilage remnants, sometimes opened
into the joint cavity and replaced by connective tissue.
The intertrabecular spaces were dilated and filled with
fat or connective tissue. The joint capsule was thick due
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Figure 3 — Dynamics of rheumatoid factor (A) and total protein (B)
content in the blood serum of intact and adjuvant arthritic rats (x+SD; n=5).

Note: ° — p<0.05 compared to the intact group of animals.
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to the growth of dense connective tissue. The described
structural changes are characteristic of osteoarthritis.

Thus, in the group of rats with AA, histological ex-
amination at the early stages of observation (day 7) re-
vealed changes consistent with arthritis. Subsequently,
there was a progression of changes in the components
of the joint — articular cartilage, subchondral bone and
synovial membrane, which led to severe arthrosis disor-
ders on days 21 and 35.

Haematological parameters are of great importance
for both diagnostic and prognostic criteria for rheuma-
toid arthritis. One of the key indicators reflecting the
presence of an inflammatory process in the body is ESR
(fig. 2A). In the blood of rats with AA, an increase in ESR
was observed compared to intact animals during the en-
tire observation period, namely, 5.2-fold on day 7, 4.7-
fold on day 21, and 2.4-fold on day 35.

The results obtained in our study showed that the
number of leukocytes in AA animals was increased
throughout the experiment, namely on day 7 by 1.5
times, on day 21 by 1.7 times and on day 35 by 1.6 times
compared to the corresponding values in intact animals
(fig. 2B).

The next stage of the work was to determine the dy-
namics of changes in RF in the blood serum of animals
of the experimental groups (fig. 3A). An increase in RF
in AA rats was observed throughout the study period,
namely on day 7 by 1.4 times, on day 21 by 2.3 times
and on day 35 by 3.6 times compared with the corre-
sponding value in intact animals.

In animals with the AA model, the total protein con-
tent also exceeded the values of intact animals through-
out the experiment (fig. 3B), namely on day 7 by 1.3
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times, on day 21 by 1.2 times and on day 35 by 1.1 times
compared with the corresponding value in intact ani-
mals.

The dynamics of the studied haematological
parameters of inflammation (leukocyte content,
total protein, rheumatoid factor, and erythrocyte
sedimentation rate) in the group of AA animals showed
the presence of two distinct phases: «acute» on day 7
and «chronic» on day 35 of observation.

According to the authors, treatment at the early
stages of disease detection can slow down the
progression of the disease. If the initiation of therapy is
delayed, not all basic drugs may have time to show their
effect [3, 9-11]. The longer the duration of the disease,
the worse the response to «basic» drugs compared to
patients who receive this therapy at an early stage of
the disease, namely immediately after diagnosis. Based
on the results obtained in our work, we chose the early
phase of experimental adjuvant arthritis (day 7) to
further evaluate the effectiveness of cell therapy.

Conclusions.

The analysis of the results shows that on day 7 of AA
modelling there were signs of degenerative changes in
articular cartilage that corresponded to acute arthritis,
which correlates with the studied haematological
indicators of inflammation. With an increase in the
observation period to 35 days, the process chronicises,
leading to severe arthrosis disorders in articular cartilage
and the absence of normalisation of blood parameters.

Prospects for further research.

The data obtained can be used to substantiate and
develop effective methods of treating arthritis in clinical
practice.

BeedeHcoKuli []. b., 'Boakosa H. 0., 2AwykiHa H. 0., 'TOxma M. C., 'Tonbyes A. M.

AWUHAMIKA rCTOBYA0BW XPALLOBOI TKAHWUHW TA TEMATO/IOTIYHUX MOKA3HUKIB
Y WYPIB 3 AA’FOBAHTHUM APTPUTOM

"lHcTUTYT Npo6aem Kpiobionorii i Kpiomeanumun HAH Ykpainu (m. Xapkis, YKpaiHa)
2N1Y «IHCTUTYT naTonorii xpe6Ta Ta cyrnobis im. npod. M.I. CuteHka HAMH YKpaiHu»
(m. Xapkis, YKpaiHa)
volkovana781@gmail.com

PesmamoioHuli apmpum — myabmucucmemHe, iMyHOONocepeOKoBAHE 3arasbHE 30X80PHBAHHSA, fKe
nepesaxcHo spaxcae diapmpodiansHi cy2nobu, BUKAUKAIOYU iX pyliHy8aHHA ma npozpecytoyy iHeanioHicms. Mozo
¢opma nposagy HeEOOHOPIOHa, i cy4acHuUl nozasad Ha (io2o emionamozaeHe3 NPUMycKae, Wo npu iHiyiayii moxcyme
bymu 3anyyeHi AK 2eHeMuY4Hi h)akmopu makK i HABKOAUWHE cepedosuuye. He3gaxcaro4u Ha 3HaA4YHUl npozpec y
po3ymiHHi namocdpizionozii peemamoioHozo apmpumy, (oeo emionoeia 3aauwaemscs Hesidomor. Memoro
pobomu 6yn0 B8U3HAYEHHA CMPOKI8 po3sumMKy a0’t08AHMHO20 apmpumy y Wypie HA OCHOBI 00CiIOHEeHHSA
OUHAMiKu Oez2eHepamuBHUX 3MiH 8 XPAW,08ili MKAOHUHI Ma MOKA3HUKU MapKepie 3anasneHHA 8 Kposi wypie. Modens
a0'to8aHMHO20 apmpumy iHOYKy8aau cybrnaaHmMapHUM esedeHHAM nosHo2o ad'tosaHma ®peliHoa. Takoxc byna
cpopmosaHa epyna iHmakmuux meapuH. Ha 7, 21 ma 35 006y nicna modentosaHHA ad'to8aHMHO20 apmpumy
011 2icmoso2iyH020 00CniOHeHHA 8udinAnu Ha0N AMKOBO-20MinKosi cyenobu wypie docnioHux epyn. B kposi Ha
303HAYeHUX CMPOKAX 8U3HAYAAU KifbKicme nelikoyumie ma weuokicms 0CiOGHHA epumpoyumis, 8 cuposamuyi
— 8micm 302as16H020 b6inKy ma pesmamoioHuli gakmop. AHANI3 OMPUMAHUX pe3ynemamis ceiovyus, wo Ha 7
006y moOentos8aHHA a0't08AHMHO20 apmpumy crocmepieanuca 03HAKU 0e2eHepamusHUX 3MiH y cyenobosomy
XpAwi, AKi 8idnosgidanu ecocmpomy apmpumy ma Kopentosasnu 3 00CAIOHEeHUMU 2eMamos02iYHUMU MOKA3HUKAMU
3ananeHHA. [pu 36inbweHHi cmpoky cnocmepexceHHA 00 35 0i6 8idbysasaca xpoHi3ayia npoyecy, ujo npu3soouso
00 pO38UMKY BUPAMHEHUX APMPO3HUX MOPYWEHb Yy cy2nob080My xpAWw,i ma 8idcymHocmi Hopmanizayii NOKA3HUKig
Kposi. OmpumaHi 0aHi Moxymes 6ymu sukopucmati 018 0b6rpyHmMysaHHA ma po3pobKu edheKmusHUX MemoOUK
NIKYB8AHHA apmpumis y KAiHivHil npakmuyi.

Knrouoei cnoea: apmpum, ocmeoapmpo3s, MoOento8aHHS, 2icmobydosa, MapKepu 3arnaneHHs.
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38’A30K ny6niKauii 3 N1aHOBMMMU HAayKOBO-40CAIA-
HUMMK poboTamu.

Pob0Ty BUKOHAHO 3rigHO 3 N/IaHOM HayKOBO-A0CAi4-
Hoi poboTu Bigainy KpionaTtodisionorii Ta imyHonorii
INKiK HAH YKpaiHu y pamKax Bigom4oi TemaTukn: «Bu-
KOPUCTaHHA Cy4aCHUX KNITUHHUX HaHOBioTexHoNOorin B
Tepanii peBmatoigHoro apTputy», N2 aeprkaBHOI pee-
cTpauii 0120U102974.

Bctyn.

PeBmatoigHuit apTput (PA) — Le XpoHiyHe cuctem-
He ayToiMyHHe 3axBOPIOBAHHA, AKe 3a3BMYall XapaKTe-
PU3YETHCA CMHOBIANIBHUM 3anafeHHAM, PYMHYBAaHHAM
XPALWIB i KICTOK Ta Nporpecytoyoto gedpopmMaliieto cyrno-
6iB [1]. MaujeHTn 3 nporpecytoumm PA yacTiwe nomumpa-
I0Tb NepeayacHoO, Hacamnepes, Bif, cepLeBO-CyAUHHUX
i nereHeBMX ycKnagHeHb. Ha paHHix cTagiax xsopoba
BPArKa€ NepeBarKHO CMHOBIa/bHI cyrnobu, ane 3 Yacom
NOLIMPIOETLCA HA /IereHi, KPOBOHOCHI CyAMHM Ta iHLWI
YacTUHU Tina. Takum YnHom, PA cepiMo3HO 3HUKYE A0B-
rOCTPOKOBY AIKICTb KUTTA Ta BUMAra€ TPMBANOTO KAiHIY-
HOro NiKyBaHHA [2].

OcHOBHOI MeToto NiKyBaHHA PA € noBHe abo yacT-
KOBE 3HWMKEHHA aKTUBHOCTI 3axBoptoBaHHA [3]. PaHiwe
BBaAXKaNoCA, WO NiKyBaHHA NPOTUPEBMATUYHUMMK Npe-
napatamu «A0CTaTHbO Ao6pe», a oayKaHHA BBaXKaso-
CA HaCTINbKU K BaXKaHUM, HACKiNbKM HedoCAKHUM. Ha
AYMKY KNiHiLMCTiB, 6a30Ba Tepania MoXe ynoBiAbHUTH
nporpecyBaHHA 3aXBOPKOBaHHA Ta BWK/AMKATU CTiNKY
pemicito, 0cobnMBO fAKWO BOHA po3noyata 3 TpuUBa-
NicTio cmmnTomiB meHwe 3 micagis. Cnig 3a3HaunTy,
WO po3BUTOK PA y Benukinn mipi 3ymoBaeHo HaAaBHICTIO
NepBMHHOTO IMyHoZediUMTy, AKMIA cnpuAe nepexoay
rocTporo 3anasibHoro npoLecy B XPOHiYHy cTagito. Y
TOM e Yac TpMBanui 3anajsbHUIA NpoLec Npu3BoaUTb
00 3HUXKEHHA iIMYHOJIOFYHOI pPeakTMBHOCTI OpraHismy.
EkcnepumeHTanbHi mogeni 3ananeHHA MOXKYTb BUKO-
PUCTOBYBATUCA AK ANA OLHKW BMNJUBY PIi3HUX eTiono-
riYHux dakTopiB, Tak i ANA AocnigKeHHA edeKTUBHOCTI
Moro nikyeaHHA [2-5]. Tak Ha CKpMHiIHrOBOMY eTani Ao-
CNiasKeHHA, nos’ssaHoro 3 PA, peKkomeHAy€eTbCA BUKO-
pUCTOBYBaTU MoAe b aa’toBaHTHOro apTputy [1, 2, 4-5].
MpoTe us moaenb BUKOPUCTOBYETLCA Ha BaraTbox eKc-
NnepMMeHTa/IbHUX TBapUHaX Pi3HOro BiKy Ta cTaTi. Tomy
y 6araTbox BMNagKax OTPMMaHi eKcnepmMMeHTanbHi AaHi
HOCATb CyNnepeyYsiMBuiA xapaKTep, a NMOKasHUKU MapKe-
piB PO3BUTKY 3anasieHHs pi3HATbcA [1-5]. Lle obymoBsu-
10 HeOBXiAHICTb BU3HAYeHHA ANHAMIKM CTaHy cyrnobo-
BOrO XpALLA Ta remaTo/IONiYHMX MapKepiB 3ananeHHs, Ak
OOHUX 3 TO/IOBHUX MOKA3HUKIB NPU BMBYEHHI PO3BUTKY
3aMasibHOro NpoLLecy, 3 MeTO BMBOPY HalbinbLlw onTu-
MANbHOIO CTPOKY ANA NPOBEAEHHA KAITUHHOI Tepanii
an’toBaHTHOI mogeni PA Ha wypax.

MerTa gocnigyKeHHs.

BM3HaYeHHA CTPOKIB PO3BUTKY aA’tOBaHTHOro ap-
TPUTY Y WWypiB (rocTpoi Ta XpPOHiYHOI ¢pa3un) Ha OCHOBI
OOCNIOXEHHA OUMHAMIKM AereHepaTMBHUX 3MiH B Xps-
LLOBIM TKAaHMHI Ta MOKa3HMKIB MApKepiB 3amasieHHA B
KpOBI LLypiB.

O6’eKT i meTOAU AOCNIAXKEHHA.

EKcnepuMeHTanbHUX TBapUH yTpMMyBanu Ha 6asi Bi-
Bapito IMKiK HAH YKpaiHu B nnacTMKoBMX KAiTUHaX (no
N’'ATb TBAPWH Ha KAITKY) NPW KOHTPO/IbOBaHIN Temne-
paTypi (18-22° C), Bonorocti (30%—70%) Ta OCBITAEHHI
(cBiTno BMUKanoca 3 8 paHKy A0 8 Bevopa) 3i cTaHAapT-
HOO ZiETOO Ta BiILHUM 4OCTYNOM A0 iXKi Ta Boau. EKcne-

PUMEHTU NPOBOANANCA BiANOBIAHO A0 NOMOXKEHb KEB-
ponencbKoi KOHBEHLT NPO 3aXMCT XPebeTHUX TBapuH,
AKi BUKOPUCTOBYIOTbCA 419 EKCNEPUMEHTIB Ta iHLUMX Ha-
yKoBux uineii» (Ctpacbypr, 2005), 3akoHy YKpaiHu «Mpo
3aXMCT TBAPUH Bif, XXOPCTOKOTo NoBoAMKeHHA» (2006, cT.
26), «3ara/ibHNUX eTUYHUX MPUHLNNIB EKCNEPUMEHTIB Ha
TBApWHax», yxBaneHux M ATMM HaLiOHaNbHUM KOHrpe-
com 3 bioeTukm (Kuis, 2013).

Mogzenb af’toBaHTHOro apTputy (AA) y Lypis-cam-
LiB iHAYKYBaAM CybniaHTapHUM BBEAEHHAM MOBHOMO
an’toBaHTa dpeliHaa (SantaCruz, CLUA) B gosi 0,25 mn
(n=15). Takoxk byna chopmoBaHa rpyna iHTaKTHUX TBa-
puH (n=15).

Ha 7, 21 1a 35 noby BU3Ha4ya M HaABHICTb MicLLeBUX
03HaK 3anajseHHA Ta iHAeKc apTputy. OCTaHHIK ABNAB
coboto CniBBIAHOLIEHHA OKPYMKHOCTI eKCnepumeHTab-
Horo cyrnoba nanu Ha BiANOBIAHWUIA AeHb AOCAIAKEHHSA
[,0 OKPYYKHOCTI KOHTPOJIbHOTO Cyr/106a Ti€l K TBapUHW.

[na rictonoriyHoro JOCNiAXKeHHA B 3a3HaYEHi BULLE
TEPMIHM BUAINAAM  HaAN ATKOBO-TOMiNIKOBI  cyrnobu
WwypiB gocnigHux rpyn. Matepian ¢ikcyBanm B po3umHi
10% HeliTpanbHoro ¢popmaniHy, AeKanbuuHyBanu B 4%
PO3YMHI MypaLIMHOI KUCNOTi, 3HEBOAHIOBANIN B €TUNO-
BUX crnupTax 36inbluyBaHOI KoHUeHTpauii (Big 70° go
96°), y po3umHi 96° cnmpTy 3 xn1opodopmom (1:1), 3anu-
Ba/M maTtepian y napadiH [6]. BurotosneHi Ha caHHomy
MikpoTomi «Reichert» (ABcTpifi) akcianbHi rictonorivHi
3pi3u cyrnobis 3abapsatoBann remaTokcuaiHom Belirep-
Ta Ta €03UHOM.

AHanizyBanu martepian y CBITI0BOMY MiKpOCKoni
Olympus BX63 (flnoHis). Ana ¢oTorpadyBaHHA BUKO-
puctaHo umndposy Kamepy DP73 (Olympus, Anonis) i
nporpamHe 3abesneveHHs «Cell Sens Dimention 1.8.1»
(Olympus, 2013). 3miHM y CTPYKTYPi KAITUH Ta MiXKKNi-
TMHHOI PeYoBUHU B cyrnoboBomMy XpsLli OLiHHOBaNM
3rigHO i3 3ara/lbHUMKU pPeKoOMeHAALiAMM LWOoAO BU3HA-
YeHHA CTYNeHIB ypaxKeHHA XpAwa, po3pobaeHnmm Mix-
HAaPOAHWM TOBApPUCTBOM 3 AOCAIAKEHHA OCTEOAPTPO3Y
(Osteoarthritis Research Society International — OARSI)
[7], moandikoBaHumm gns wypis [8].

Ha 7, 21 ta 35 goby B KpoBi BM3HaA4YanM KinbKicTb
NleNKouMTIB Ta WBKMAKICTb ocigaHHA epuTpouuTis (LLOE),
B CMPOBATLi — BMICT 3ara/ibHOro 6inKy Ta peBmaTtoigHui
dakTop (PD). BumiptoBaHHA NnpoBoaAMIM Ha BioxiMmiuHo-
My aHanizaTopi CHEM 7 (ERBA, Yecbka Pecny6bnika) 3a
[0MOMOroto BiANoBiAHMX TecT-cuctem «Randox» (Benu-
KobpuTaHis).

[ ocTOoBipHICTb BiAMIHHOCTEM MiXK rpynamm oLiHoBa-
21N 32 JOMOMOTOI0 aHani3y gucnepcii 3a paHramu Kpyc-
Kana-Yonnica Ta Tecty CrblogeHTa-HbtomaHa-Keitnca
LN MHOXMHHOTO MOPIBHAHHA 3 BUKOPUCTAHHAM 3 BU-
KOpWUCTaHHAM nakeTiB nporpam «Microsoft Excel» Ta
«Statistika 8». KpuTMYHe 3Ha4YeHHA piBHA 3HAYYLLOCTI
npuiitmanocs pisHum 0,05.

Pe3ynbTatv gocnigiKeHHA Ta ix 06roBopeHHs.

OuiHKa NoKanbHOro CTaHy cyrnobiB exkcnepumeH-
Ta/NIbHUX TBAPUH 3 MoZennto AA NoKasana, Wo Ha 7 aoby
MOZENOBaHHA B HUX CNOCTEpirancb 03HaKM 3anasibHo-
ro npougecy — HabpsK i rinepemisi, a TakoX 36iNblWEHHA
iHOeKcy apTpuTy B 1,4 pa3u BiAHOCHO iHTAKTHUX TBApPUH.
Cnip, 3a3HauUNTK, WO LA TeHAeHUiA 36epiranacsa npoTa-
FOM YCbOIO CTPOKY EKCEPUMEHTY.

MikpodoTorpadii rictronoriyHux 3pisis, npeacrasne-
Hi Ha puc. 1A, nokasanu, LWo Haan ATKOBO-TOMI/IKOBUIA
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PucyHoK 1 — ®parmeHT! HaagN’ ATKOBO-roMiNKOBOro cyrnoba wypis iHTakTHOI rpynu (A) Ta Ha 7 (B), 21 (B) Ta 35 (') ;o6y mogentoBaHHA
af’loBaHTHOro apTpuTy. 3a6apBAEHHSA reMaTOKCMIHOM Ta €03UHOM.

Cyrnob iHTaKTHUX TBapWH ByB HOPMasbHUM Ha NpoTA3i
BCbOrO CTPOKY EKCNEPUMEHTY.

Yepes 7 aib nicna mogentoBaHHA AA nig, yac rictono-
riYHOro AOC/NIAKEHHA Ha Cyr/I060BIi MOBEPXHi K BE/IMKO-
rOMI/IKOBOI, TaK i HaAN'ATKOBOI KiCTOK BUSABNSAAN Ccyr060-
BUI XpsALL, Y AKOMY BynM BigMmiueHi AeCTPYKTUBHI 3MiHK
(puc. 1B). 3oKkpema, y MOBepxHeBiit 30HI cnocTepirann
OOMH LWap BUTATHYTUX KNITWUH 3 BE/IMKMMW OBaZlbHUMM
rinepXpoOMHUMM AZPaMM Ta BY3bKMM 06iaKOM LMTO-
naasmu. Josra Bicb UMX XOHApPOLMTIB Byna opieHTOBaHa
napanenbHo cyrnobosiit nosepxHi. MNpoTe cnoctepiranu
TepuTopii 6e3 KNiTUH, HepiBHICTb NOBEPXHEBOI 30HU, €0-
3MHOINbHe 3a6apBAEHHA MAaTPUKCY, PO3LLIAPYBAHHA No-
BepxHi. basodinbHa niHia byna HedyiTKOW, a Ha AEeAKMUX
— byna noagitHoto abo noTpiliHow. CuHoBIanbHa obo-
JIOHKa byna NOTOBLUEHOO 32 PaxyHOK HabpsKy Ta npo-
nidepauii cMHoBiOUMTIB. Y Hil BM3HAYanu po3LIMpeHi
NOBHOKPOBHI Kaninapu, andoysHy nimeboigHo-nerkoum-
TapHY iHOINbTPaALLtO, WO XapaKTepHO A8 PeakTUBHOIO
apTpuTy. OnNucaHi CTPYKTYpHi 0cOBAMBOCTI XapaKTepHi
ANnA 2-3 cTyneHaA ypaxkeHHA cyrnoboBOro xpsLa 3a LWKa-
noto OARSI.

Yepes 21 poby nicna mogentoBaHHa AA B cyro-
60BOMY XpsAl,i, AKUIA BKPUBAB BE/SIMKOTOMINIKOBY Ta
Hagn'ATKOBY KiCTKW, 36iNblIyBanMCcA NPOsABU LAECTPYK-
TUBHMX 3MiH (puc. 1B). NMoBepxHeBa 30Ha byna npea-
CTaB/ieHa LWAapoOM BONOKHUCTOrO XPALA, @ Ha OKPeMMX
AOiNAHKax BOHa nogekyam byna BigcyTHbO. Y cepeaHii
30Hi Byno BUABNEHO HEPIBHOMIPHICTbL PO3TallyBaHHSA
XOHAPOUUTIB, TepuTopii 6e3 KniTWH, 3anycTini naky-

HW, KNITUHW B CTaHi HeKkpobioldy. EKcTpauentonsapHui
MaTpUKc byB 3abapBiieHUn HepiBHOMIPHO — Bif, pi3Ko
€03NHO®INbHOrO A0 ciabko 6a3odinbHOro. 30Ha Kasb-
umdikoBaHoro xpsawa 6yna HepiBHOMIpHOtO, B Hel nNpo-
pocTanu CyanHM, XapaKTepHo Byna BiACYTHICTb KAITUH
Y Karncynax. 3aranbHa TepuTopia cMHOBiaNbHOT 060/10H-
KM byna npeactaBaeHa CNONYYHOK TKAHWMHOK Pi3HOrO
CTyNeHA 3PiNoCTi, A& MiXK 3BUBUCTUMM NyYKamu Konare-
HOBMX BOJIOKOH MiCTU/IMCA BUAOBKeHi Gibpobnactu. 3a-
diKcoBaHi CTPYKTYpHi NopylleHHs cyrnoboBoro xpsiua
MOXHa KnacuoikyBaTh K 3-4 CTyniHb ypaXKeHHA cyrno-
60BoOro xpswa 3a wkanoto OARSI.

Yepes 35 ai6 nicna moaentoBaHHS KOHIPYEHTHICTb
cyrnoboBux nosepxoHb byna nopyweHoto (puc. 1r). Ha
6inbLWiit YacTMHI cyrnoboBMX KiHLIB KiCTOK, AKi yTBOptO-
I0Tb HaAMN ATKOBO-FOMIJIKOBUIA CYrN106, XpALLOBE NOKPUT-
TA 6yno BigcyTHIM. OCTpiBL XPALLA, AKI 3aAUWKUAUCA, He
MICTUAIM KNITUH, Bynn HepiBHOMIpHO 3abapeneHumy,
i3 PO3BONOKHEHHAM NOBEPXHI, WO BiANOBIAAE 3a LWKa-
noto OARSI 4-5 cTyneHto yparkeHHs cyrnoboBoro xpalua.
[MMBOKI CYAMHHI WiNMHM NPOHWMKANM 3 HGOKYy CcybXoH-
OPanbHOI KiCTKM B TOBLLY 3a/IMLWKIB XpALWaA, NoAeKyan
BiAKPMBaNMCA B MOPOXKHUHY cyrnoba Ta 3amillyBanucs
CNOMY4HOK TKaHMHOW. MixTpabekynapHi npocTopu
6yN1 PO3LWMPEHUMM, 3aNOBHEHUMMU }KMPOBOIO abo cro-
Nly4yHOlO TKaHuHoto. Kancyna cyrnoba 6yna ToBCTOMO 33
PaXyHOK pPO3POCTAHHA LWi/IHOT CMNOAYYHOI TKAHWHMU.
OnuncaHi CTPYKTYpPHI 3MiHW XapaKTepHi AN1a oCcTeoapTpo-

3y.
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PuUcyHoK 2 — luHamika LLIOE (A) Ta neiikouurtis (B) B KPOBI LypiB iHTaKTHOT rpynu Ta 3 aA’l0BaHTHUM apTpuTom (x+SD; n=5).

Mpumitka: > — p<0,05 no BigHOLWEHHIO A0 iHTAaKTHOI rPyny TBapMH.

Takum YnHOM, y rpyni wypis 3 AA nig yac rictonoriy-
HOTO AOCNiIAXKEHHA HA PAHHIX TEPMiHaX CNOCTEepPeXKEHHA
(7-ma poba) 6ynn BUsABNEHI 3MiHK, WO BiAMOBIAAOTbL
apTpuTy. Y noganbliomy BigdyBasoca nporpecyBaHHsA
3MiH Y CKN1agoBux cyrnoba — cyrnoboBomy xpaui, cyb-
XOHAPANbHIN KiCTUi Ta CMHOBIa/IbHIM 060M0HL,, AKi Ha
21-my Ta 35-Ty 06y NpU3BENM A0 PO3BUTKY BUPAMKEHMUX
APTPO3HUX MOpPYLUEHb.

[emaTonoriyHi NOKA3HWKM MatoTb BE/IMKE 3HAYEHHA
AK ANA AiarHOCTUYHMX, TaK | NPOrHOCTUYHUX KPUTEPIiB
nepebiry peematoigHoro apTputy. OAHUM 3 KNHOYOBUX
MOKa3HWKIB, AKI Bifo6paXKatoTb HAaABHICTb 3anasnbHOro
npouecy B opraHiami, € LUOE (puc. 2A). Y Kposi wypis
3 AA Big3Ha4anoca nigsuLeHHA nokasHuky LLWOE B no-
PIBHAHHI 3 IHTAKTHUMM TBAPMHAMM MPOTATOM BCbOrO
CTPOKY CnocTepekeHHs, a came: Ha 7 foby B 5,2 pasu,
Ha 21 poby B 4,7 pa3u Ta Ha 35 goby B 2,4 pasu.

OTpuMaHi y HaWoMy A0CNiAKEHHI pe3ynbTaTh CBig-
YMAK, WO KiNbKiCTb NerKkoumTiB y TBapuH 3 AA 6yna
niaBuLLEHA NPOTArOM YCbOro CTPOKY EKCMepuMeHTy, a
came: Ha 7 noby B 1,5 pa3u, Ha 21 noby B 1,7 pa3u Ta Ha
35 poby 1,6 pasu CTOCOBHO BiAMNOBIAHMX MOKA3HUKIB Y
iHTaKTHWUX TBApUH (puc. 2B).

HactynHum etanom po6otn Byno BM3HAYEHHA Au-
HaMiKM 3MiHK P® B cMpoBaTLi KPOBi TBAPUH A4OCAIAHNX

rpyn (puc. 3A). NigsuLLeHHs NoKasHUKY PO y wypis 3 AA
cnocrepirasy NPOTArOM BCbOrO CTPOKY AOCAIAXKEHHSA, @
came: Ha 7 noby 8 1,4 pa3u, Ha 21 noby B 2,3 pa3u Ta Ha
35 poby B 3,6 pasn NOPIBHAHO 3 BiAMNOBIAHNMM NOKA3HM-
KOM Y iHTAKTHUX TBapuH.

Y TBapuH 3 mogennto AA NOKa3HMK BMICTYy 3arasibHoO-
ro 6iNIKy TaKOX NepeBuLLyBaB 3HAYEHHA IHTAKTHUX TBa-
PWH NPOTArOM YCbOTO CTPOKY eKcrnepumeHTy (puc. 3B),
a came: Ha 7 poby B 1,3 pasu, Ha 21 goby B 1,2 pasu Ta
Ha 35 goby B 1,1 pasu NOpiBHAHO 3 BiAMNOBIAHMM MOKas-
HUKOM Y iHTAaKTHUX TBApPWH.

OnHamika [OCNigKeHUX remMaTonoriyHMX MOKasHU-
KiB 3ananeHHs (BMIiCT nenKkouwuTis, 3aranbHoro 6inky,
peBmMaToigHOro GakTopy, a TaKOX LUBUAKICTb OCaAMKEH-
HA epuUTPOLMTIB) B rpyni TBapuH 3 AA cBigumna npo Ha-
ABHICTb ABOX YiTKO BMparkeHMMK $as: «roctpoi» Ha 7
[06y Ta «XpPOHiYHOT» Ha 35 A06y cnocTepekeHHs.

3a faHMMM aBTOpPIB, NPOBEAEHHA NiKYBAaHHA Ha paH-
HiX CTagiax BMABNAEHHA XBOPOOWU, MOXKe YNOBiNbHUTU
nporpecyBaHHA 3aXBOPIOBAHHA. AKLLO NPU3HAYEHHA Te-
panii 3ani3HETbCA, TO He BCi 6a30Bi NpenapaTn MOXKYTb
KBCTUTHYTU» NPOSBUTU CBOIO Aito [3, 9-11]. Yum Binbwe
TPUBANICTb 3aXBOPIOBAHHA, TUM TipLla peakLia Ha «ba-
30Bi» NpenapaTty B NOPIBHAHHI 3 NaUiEHTaMM, AKi OTpu-
MYIOTb L0 Tepanito Ha paHHii cTaaii 3axBoptoBaHHSA, a

25
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b

PucyHoK 3 — inHamika BMmicTy peBmatoigHoro ¢akropy (A) Ta 3aranbHoro 6inky (B) B cupoBaTLi KpOBi LWypiB iHTaKTHOT rpynu
Ta 3 ag4’l0BaHTHUM apTpuTom (xtSD; n=5).

Npumitka: 2 — p<0,05 No BigHOLWEHHIO A0 IHTAKTHOI rPyny TBAPWH.
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came Bifpasy nicna NOCTAHOBKWM AiarHosy. basywounch
Ha pe3y/ibTaTax OTPUMaHMX B Halilt poboTi, MM obpa-
NV paHHI0 a3y eKcnepuMeHTasIbHOro aj toBaHTHOro
apTpuTy (7 fob6a) ana noganbluin OUiHKM ePeKTUBHOCTI
npoBeAeHHA KNITMHHOI Tepanii.

BucHoOBKM.

AHanis OTPUMaAHUX pe3ynbTaTiB CBIAYUTb, WO Ha 7
[06y moaentoBaHHA AA crocTepirannca 03Haku agere-
HepaTUBHMX 3MiH y cyrioboBomy XpsLLi, AKi Bignosiga-
NIV TOCTPOMY apTPUTY, WO KOPENE 3 A0CAIANKEHUMHU

reMaToNIoriYHUMM NOKa3HMKaMK 3ananeHHsa. Mpwu 36inb-
LWEHHi CTPOKY crnocTepexeHHsa o 35 ni6 BiabysaeTbca
XPOHi3aLis npouecy, Lo Npu3BOAUTbL 40 PO3BUTKY BU-
paXeHMX apTPO3HUX MOPYLLEHb Y CYr1060BOMY XPALLi TA
BiZICYTHICTIO HOPMai3aL,ii NOKa3HMKIB KPOBI.

MepcnekTMBM NOJANBLLUX AOCNIAKEHD.

OTpumaHi AaHi MOXyTb BYTU BUKOpPUCTaHi ana ob-
I'PYHTYBAHHA Ta PO3POOKN eDeKTUBHUX METOAMK NiKy-
BaHHSA apTPUTIB Yy KAIHIYHIN NpaKTUL,.
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OVNHAMIKA TICTOBYAOBU XPALLOBOI TKAHUHU TA TEMATO/IOTIYHUX NMOKA3HUKIB KPOBI V LLYPIB 3
AO’FOBAHTHUM APTPUTOM

BeepgeHcbkui A. b., Bonkosa H. 0., AwykiHa H. O., lOxta M. C., lfonbues A. M.

Pestome. Mpobnema nikyBaHHA peBMaTUUYHMX 3aXBOPIOBAHb aKTyaslbHA B YCbOMY CBITi. 3a JaHMMK BcecBiTHbOT
OpraHi3aLii OXopoHM 340p0B’A Y PO3BUHEHUX KpaiHax CBITY 3aMa/ibHi 3aXBOPIOBaHHA Cyrn1o6iB i CNONYYHOI TKAHMHU
nociaatoTb gpyre Mmicue nicna cepueso-CyANUHHOI NAToNOriT cepes, NPUYMH iHBaNiAHOCTI Ta cMepTHOCTI. MeToto po-
60TM 6Y/1I0 BU3HAUEHHSA CTPOKIB PO3BUTKY a4 tOBAHTHOrO apTPUTY Y LLypPiB HAa OCHOBI AOCAIAKEHHA AMHAMIKM aere-
HepaTUBHMX 3MiH B XPALLOBIN TKAHWHI Ta MOKA3HUKM MApKepiB 3amasieHHs B KpoBi Wwypis. Moaenb af’toBaHTHOTO
aApTPUTY iHAYKYBann cybnnaHTapHUm BBEAEHHAM NOBHOro aa’toBaHTa PpeiHaa. Takoxk byna cdopmoBaHa rpyna
iHTaKTHMX TBapuH. Ha 7, 21 Ta 35 goby nicns moaentoBaHHs af’loBaHTHOIO apTPUTY A1A FiCTO/NOMNYHOro A0CAIAMEH-
HA BUAINANW Hagn aSTKOBO-FOMINKOBI cyrnobu Wwypis AocnigHux rpyn. B KpoBi Ha 3a3HaYeHUX CTPOKaX BM3HAYau
KiZIbKICTb NEeMKOUMTIB Ta WBUAKICTb OCiAaHHA epUTPOLMTIB, B CMPOBATL, — BMICT 3arasibHoro 6inky Ta peBmatoia-
HUI dakTop. OuiHKa SIOKaNbHOro CTaHy cyrnobiB eKcnepuMeHTaNbHUX TBAPMH NOKA3ana, Wo Y LWypiB 3 MOAENIO
aA’toBaHTHOro apTpUTy Ha 7 foby MoAaentoBaHHA CNOCTEPIraNMCb 0O3HAKM 3ananbHOro Npouecy B cyrnobi — Habpak
i rinepemis, a TakoXK 36inblWeHHA iHAEKCY apTpuTy B 1,4 pasu BiAHOCHO iIHTAKTHUX TBApPWUH. Y cyrnoboBomy XpALLL
Ha Lel TepMiH CNOCTEPEXKEHHA BU3HAYaIMCA O3HAKM AereHepaTUBHUX 3MiH, AKI BiANOBIgANN roCTPOMY apTpUTY Ta
KOPEentoBanun 3 AOCNIAKEHUMM FeMaToNOTIYHUMM MOKA3HUKAMK 3ananeHHsa (BMICT NeMKouMTIB, 3arasibHoOro 6inky,
peBmaToigHOro GpakTopy, a TaKOXK LWBUAKICTb OcagKeHHA eputpoumTis). Mpu 36inbLIEHHI CTPOKY CNOCTEPEXKEHHA 40
35 pi6 BigbyBanachb XpoHisaLia npouecy, Lo NPU3BOAUAO A0 PO3BUTKY BUPANKEHUX aPTPO3HUX NMOPYLLEHD, LLLO Mano
NosiB y BiZICYTHOCTi XPALLOBOrO NOKPUTTA Ha BiNbLUiN YacTUHI Cyrn060BMX KiHLLiB KIiCTOK, AKi yTBOPIOHOTb HaAM ATKOBO-
rOMifIKOBMI cyrnob Ta BiACYTHICTIO HOpMani3aL,ii NoOKa3HMKIB KpoBi. OTpUMaHi AaHi MOXYTb ByT1 BUKOPUCTaHI Ans
0BrpyHTYBaHHSA Ta PO3PO6KM ePEKTUBHUX METOAMK NiKYyBaHHA apTPUTIB Yy KAIHIYHIN NpaKkTuu,.

KntovoBi cnoBa: apTpuT, 0OCTEOAPTPO3, MOAENOBaHHSA, ricTobyL0Ba, MapKepy 3ananeHHs.

DYNAMICS OF HISTOSTRUCTURE OF CARTILAGE TISSUE AND HEMATOLOGICAL INDICATORS OF BLOOD IN RATS
WITH ADJUVANT ARTHRITIS

Vvedenskyi D. B., Volkova N. O., Ashukina N. O., Yukhta M. S., Goltsev A. M.

Abstract. The problem of treatment of rheumatic diseases is relevant all over the world. According to the World
Health Organization, in the developed countries of the world, inflammatory diseases of the joints and connective
tissue rank second place after cardiovascular pathology among the causes of disability and mortality. The aim
of the work was to determine the terms of the development of adjuvant arthritis in rats based on the study of
the dynamics of degenerative changes in cartilage tissue and indicators of inflammatory markers in the blood of
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rats. The adjuvant arthritis model was induced by subplantar injection of complete Freund’s adjuvant. A group
of intact animals was also formed. On the 7%, 215 and 35% day after modeling of adjuvant arthritis, ankle joints
of the rats of experimental groups were isolated for histological examination. At the indicated terms the number
of leukocytes and the sedimentation rate of erythrocytes were determined in the blood, and the content of total
protein and rheumatoid factor were measured in the serum. The assessment of the local condition of the joints of
the experimental animals showed that in rats with the model of adjuvant arthritis on the 7" day of modeling signs of
the inflammatory process in the joints, namely edema and hyperemia, were observed as well as the index of arthritis
was increased by 1.4 times compared to intact animals. In the articular cartilage during this period of observation,
signs of degenerative changes corresponded to acute arthritis were determined correlating with the investigated
hematological indicators of inflammation (the content of leukocytes, total protein, rheumatoid factor, as well as the
rate of erythrocyte sedimentation). When the observation period increased to 35 days, the process became chronic,
which led to the development of pronounced arthrosis disorders, which appeared in the absence of a cartilage
coating on most of the articular ends of the bones that form the ankle joint and the lack of normalization of blood
parameters. The obtained data can be used to justify and develop effective methods of treatment of arthritis in
clinical practice.
Key words: arthritis, osteoarthritis, modeling, histostructure, markers of inflammation.
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QUANTITATIVE MORPHOLOGICAL ASPECTS OF THE STRUCTURAL RECONSTRUCTION
OF THE HEMOMICROCIRCULATORY BED OF THE TESTIS IN THE CONDITIONS

POSTRESECTION PORTAL HYPERTENSION
I. Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine
(Ternopil, Ukraine)
hnatjuk@tdmu.edu.ua

Resections of large liver volumes are often complicated by the development of post-resection portal hyperten-
sion, which is complicated by bleeding from varicose veins of the oesophagus, stomach, rectum, ascites, splenomeg-
aly, secondary hypersplenism, parenchymal jaundice, portosystemic encephalopathy, and multiple organ failure. The
reproductive system organs are extremely vulnerable to various changes in haemodynamics, but to date, there is no
complete understanding of the morphological and pathophysiological processes occurring in the testes under condi-
tions of prolonged hypertension in the hepatic portal vein. When exposed to endogenous and exogenous negative
factors, the haemomicrocirculatory bed plays an essential role in developing damage to organs and systems. The
study aimed to investigate the peculiarities of the structural changes in the hemomicrocirculatory bed of the testes
in the conditions of postresection portal hypertension using quantitative morphological methods. Morphological
methods were used to study the vessels of the hemomicrocirculatory bed of the left and right testes of 62 labora-
tory mature male rats divided into three groups. Group 1 - 15 control animals, group 2 - 30 rats with postresection
portal hypertension, and group 3 - 17 animals with postresection portal hypertension who developed multiple organ
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