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Abstract:

We evaluated the morphological changes in the knee hyaline cartilage in 30 Wistar mature rats with
experimental knee osteo- arthritis after intraarticular platelet-rich autoplasma therapy. Knee
osteoarthritis has been shown to involve damage and destruction of the articular cartilage
associated with vascular proliferation and granulomatous inflammation. The use of intraarticular
platelet-rich autoplasma therapy resulted in a reduction of degenerative and dystrophic changes in
the cartilage, an improvement of the tinctorial properties of the articular matrix.
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Introduction

Deforming osteoarthritis is a heterogeneous group of joint diseases of various etiologies, but with
identical biological, morphological and clinical signs and outcome associated with the loss of
hyaline cartilage and concomitant damage to other anatomical structures and tissues of the joint
(subchondral bone, synovial membrane, ligaments, joint capsule, periarticular tendons). and
muscles).

Hyaline cartilage contains a relatively small number of cells surrounded by a large amount of
extracellular matrix. Chondrocytes are involved in the regulation of the synthesis and degradation
of cartilage matrix components, and these processes are normally in balance [5]. Under the
influence of many factors, the balance of degradation and repair processes is disturbed, which
subsequently causes the development of osteoarthritis, which manifests itself as degenerative-
dystrophic changes in the structure of hyaline cartilage and subchondral bone, inflammation in the
surrounding soft tissues, and a violation of the physicochemical properties of the synovial fluid [5,
9.

The possibility of controlling the biological potential of one's own body and using it in the
treatment process seems to be very promising and has already been confirmed in a number of
works on platelet-rich plasma (PRP). The content of a large number of growth factors in PRP,
which can be simultaneously or gradually released into the surrounding tissues, suggests the
possibility of influencing the course of the inflammatory process in the joint and hyaline cartilage
remodeling [2, 9]. Existing experimental studies on this subject remain debatable and do not yet
allow a holistic view of the pathomorphosis of structural changes in cartilage tissue after the use of
PRP against the background of osteoarthritis [4, 7, 8].

To assess morphological changes in the structure of hyaline cartilage of the knee joint in
experimental osteoarthritis after intra-articular injection of PRP.

Materials and methods

The material for the experimental study was 30 mature Wistar rats weighing (250 + 2.2) g. The
laboratory animals were divided into 3 groups of 10 animals each (2 experimental and 1 control).
All manipulations in animals of the 3rd group were performed under general anesthesia using the
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drug "Rometar" according to the method described by the manufacturer. Osteoarthritis was
modeled in two experimental groups by intra-articular injection of a 10% suspension of sterile talc

[1].
30 days after the modeling of osteoarthritis, the animals of the experimental group No. 2 underwent
a double intra-articular injection of 0.2 ml of PRP with a frequency of 1 time in 21 days [9].

Animals of the control group underwent a single intra-articular injection of 0.2 ml of 0.9% NaCl
solution. All intra-articular injections were made from a standard anterointernal approach to the left
knee joint.

One month after the intra-articular injections, the animals were withdrawn from the experiment by
administering a lethal dose of rometar, and the left femur was isolated for subsequent
morphological studies.

Cartilage tissue with subchondral bone was fixed in 10% neutral buffered formalin solution (pH
7.4) for 24 hours (Newell K. J., et al., 2001). Acid-free decalcification was carried out in a standard
concentration sodium ethylenediaminetetraacetate solution. After complete removal of the mineral
component from the bone tissue, standard histological examination was performed using alcohols
of increasing concentrations and the preparations were embedded in paraffin, after which sections
were made 6-8 microns thick, stained with hematoxylin and eosin according to Mallory (Kiyasov
A.P., 2001; Korzhevsky D. E., 2005).

Photorecording of microscopic changes was performed using a complex including an Axio Scope
microscope (Carl Zeiss, Germany) and a Power Shot digital camera (Canon, Japan).

Morphometric analysis was carried out using the Video TestMorpho-4 computer program (Russia).
To assess the morphological parameters, the thickness of the articular cartilage (L, pum) and the
volume fraction of chondrocytes relative to the matrix (OD, %) were determined.

The experimental results were processed by the methods of basic statistical analysis using the
Video Test-Morpho-4 (Microsoft, USA) and STATISTICA 6.0 (Stat Soft Inc., USA) programs.

The analysis of parameters with a normal distribution of values was carried out using the Student's
t-test, the analysis of non-parametric quantitative traits was performed using the Mann-Whitney
test. The x2 and Fisher criteria were used to compare qualitative traits. Differences were considered
significant if the error probability did not exceed p < 0.05.

Discussion and results

The study showed that in the control group of animals, the articular hyaline cartilage had a
thickness of (330 £ 17.3) um and a characteristic histological structure. Superficial chondrocytes
were characterized by a flattened shape and were located singly in the cartilaginous matrix.
Chondrocytes of the transitional and basal zones had a rounded shape and were located in isogenic
groups in rows oriented perpendicular to the articular surface. The volume fraction of chondrocytes
was (13.7 £ 1.1)% (Table 2). Morphological signs of degenerative-dystrophic processes were not
visualized (Fig. 1a). An immunochemical reaction according to Mallory revealed a uniform
arrangement of collagen fibers, the absence of foci of ossification (Fig. 2a).
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After modeling osteoarthritis, there was a decrease in the thickness of the articular cartilage to (121
+ 20.4) um (p < 0.05) and a decrease in the volume fraction of chondrocytes to (1.2 £ 0.6)% (p <
0.05). In all zones, multiple “empty lacunae” and chondrocytes with karyopyknosis, extensive areas
of destruction of the articular surface with proliferation of connective tissue were noted, in the
thickness of which granulomatous inflammation was determined with severe histiomacrophage
infiltration and giant multinucleated cells such as foreign bodies, plethora of blood vessels and
uneven swelling of the intercellular substances (Fig. 1b).

Histochemical examination of the articular cartilage showed uneven staining of collagen fibers with
a pronounced violation of the tinctorial properties of the cartilage matrix. In areas of sclerosis,
collagen fibers were most intensely stained (Fig. 2b).

After the introduction of PRP against the background of experimental osteoarthritis, an increase in
the thickness of the articular cartilage to (275 £ 18.9) um (p < 0.05) and an increase in the volume
fraction of chondrocytes to (18.4 £ 2.0)% (p < 0, 05).

There were three zones delimited from each other with degenerative changes typical for
osteoatrosis, but less pronounced. In the superficial zone, the contours of the articular surface
looked even.

Despite the presence of “empty” gaps and chondrocytes with signs of decay and the formation of
apoptotic bodies, an increase in the number of both separately located chondrocytes and their
isogenic groups in all zones was determined (Fig. 1c).

In the intermediate zone, focal ossification of the intercellular substance occurred, which was
especially noticeable when stained according to Mallory. The even distribution of collagen fibers
and the tinctorial properties of the cartilage matrix were preserved in all zones (Fig. 2c).

Rice. 1. Different severity of degenerative-dystrophic
changes in articular hyaline cartilage in rats of
experimental groups.

Stained with hematoxylin and eosin. Magnification
x200:

a — control group;
b — Experimental group No. 1;
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Morphometric parameters of articular hyaline cartilage in animals of experimental groups

VOLUME
THICKNESS, FRACTION OF
EXPERIMENTAL GROUPS MICRONS CHONDROCYTES,
%
Control 330+17.3 13.7+1.1
Experimental No. 1 121 + 20.4* 1.2 £0.6*
Experimental No. 2 275 + 18.9** 18.4 + 2.0**

Yo A

Rice. 2. Changes in tinctorial properties
cartilage matrix in rats

experimental groups.

Mallory coloring. Magnification x400:
a — control group;

b — experimental group No. 1;

— experimental group No. 2

The occurrence and progression of gonarthrosis is due to structural changes in the articular cartilage
and other tissues of the knee joint. In normal articular cartilage, the processes of destruction and
repair of tissues occur rather slowly, are strictly controlled, are in balance, and are the basis of
physiological remodeling [5].

To date, in clinical practice, various attempts are being made to influence the course of the
inflammatory process in the joint and degenerative-dystrophic changes in hyaline cartilage.

The role of platelets in the pathogenesis of osteoarthritis seems to be more multifaceted than we
imagine today. Platelets contain a large amount of rapidly released substances that are involved in
the first phase of inflammation, affecting the course of the inflammatory process in the joint,
modulating its duration and activity. Platelets activate the processes of migration and activation of
leukocytes, as well as repair in tissues, which determine the prospects for the wide use of dosage
forms containing them in clinical practice.

ISSN 2792-3983 (online), Published under Volume: 2 Issue: 4 in April-2022
Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

139



e
International Journal of Discoveries and

' J D |AS Innovations in Applied Sciences

| e-ISSN: 2792-3983 | www.openaccessjournals.eu | Volume: 2 Issue: 4

High levels of beta-thromboglobulin, platelet factor 4 in PRP stimulate an inflammatory response
by activating neutrophil migration. At the same time, PRP may resolve inflammation by restoring
the endothelial barrier by releasing hepatic growth factor, VEGF, and TGF-b [6, 10]. The release of
biologically active substances from platelet granules, on the one hand, inhibits the activity of
metalloproteinases, and on the other hand, stimulates proliferation, which causes the
chondroprotective effect of PRP. It is also known from the literature that in vitro PRP stimulates
the production of type Il collagen by chondrocytes and reduces the level of chondrocyte apoptosis

[7]1.

The results obtained do not conflict with theoretical data on the effect of HA as an inhibitor of
exudation, the formation of pro-inflammatory mediators, and as a component of matrix
metabolism. The use of PRP, which has a dual effect on both pro- and anti-inflammatory cytokines,
and significantly increases the concentration of various growth factors, in the shortest possible time
increases the proliferative activity of granulation tissue and leads to the activation of damaged
cartilage tissue, thus resolving the inflammatory process.

Conclusion

When modeling osteoarthritis in the knee joint in mature Wistar rats, gross structural changes occur
in the articular cartilage, up to its complete destruction, accompanied by vascular proliferation and
granulomatous inflammation.

The introduction of PRP against the background of developed osteoarthritis is accompanied by a
decrease in the severity of degenerative-dystrophic changes, an improvement in the indicators of
the tinctorial properties of the articular cartilage matrix.
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