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Abstract

Introduction: Applying a coating on hernia endoprosthesis prevents recurrent anterior abdominal wall hernias, reduces
inflammatory response and stimulates reparative processes in the area of its implantation. The aim of investigation was
to study the effect of Solcoseryl and Vitamin C in a collagen-stimulating coating of hernioendoprosthesis on a morpho-
logical picture in anterior abdominal wall plastic surgery.

Materials and methods: The study was performed on 180 laboratory mice divided into three groups of 60 animals
each: the first group animals were implanted with polypropylene endoprostheses without a collagen-stimulating coat-
ing, the second group animals — polypropylene endoprostheses with a collagen-stimulating coating with Vitamin C,
and the third group animals — polypropylene endoprostheses with a collagen-stimulating coating with Solcoseryl. The
laboratory animals were withdrawn from the experiment on the 10", 30%, 60", and 90" days. The excised sections of
the abdominal wall were stained with G+E to determine the nature of inflammation and the number of cell elements.

Results and discussion: When using endoprostheses with a collagen-stimulating coating, the stages of inflammatory
process proceeded more quickly, which was confirmed by a reliable (p < 0.05) decrease in the number of neutrophils,
macrophages and lymphocytes at all stages of the study. By the 90 day of the experiment, the number of fibroblasts in
the control group was by 22.64% less than in the study groups with a coating.

Conclusion: A cytological and histological analysis in the control group determined a consistent decrease in an exu-
dative phase of inflammatory reaction. When using endoprosthesis with coatings, its acceleration and lower intensity
was noted throughout the study. In the group with Solcoseryl, the formation of a dense connective capsule around the
endoprosthesis indicates its quality and better adaptation of the endoprosthesis in body tissues.
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Introduction

Hernias are the second most frequent cause of operations in
general surgery. Postoperative ventral hernias (POVH) have
become most common, which can be explained by an impai-
red ability of the abdominal wall to counteract intraperito-
neal pressure after surgical interventions (Sukovatykh et al.
2016). Despite a wide choice of materials for hernial defect
plastic surgery and methods of treating those defects, there
are difficulties in preventing recurrence and complications of
ventral hernias (Hamidian Jahromi et al. 2020). To achieve
this goal, it is necessary to create a hernia endoprosthesis that
affects both the wound process and the process of collagen
metabolism (Sukovatykh et al. 2016; Ermolov et al. 2018).
During implantation of a hernia endoprosthesis, wound he-
aling proceeds successively through all the stages of wound
process development. However, a response of tissues to the
endoprosthesis as a foreign body can provoke some repair
difficulties, for example, extension of the exudative phase of
inflammation and increased exudation (Ivanov et al. 2020).
There are various ways to influence the regeneration
process: wound drainage, the use of hypertensive solu-
tions, ointments, enzymotherapy, antiseptics, physical
treatments, and laser. The idea of an internal effect on
wound healing is associated with the application of vari-
ous coatings to endoprostheses, such as antibiotics, hor-
mones, alginates, chitosan, gelatin, fibrin, collagen, etc.
(Guessasma et al. 2017; Laronda et al. 2017; Graf et al.
2018; Aleksandrushkina et al. 2019; Ballard et al. 2019;
Stepenko et al. 2019). Today the use of endoprostheses
with coatings based on a substance that influences the col-
lagen formation process and accelerates the wound heal-
ing process is most promising (Ivanov et al. 2020).
Solcoseryl is a drug that allows correcting the collagen
formation and preventing complications and recurrences
of postoperative ventral hernias. Solcoseryl is a deprotein-
ized hemodialysate that is obtained from blood of veal-
ers. This drug belongs to several pharmacological groups:
antihypoxants and antioxidants, angioprotectors and mi-
crocirculation correctors, regenerants and reparants. Sol-
coseryl contains a large number of active substances that
supply cells with high-energy phosphates by improving
glucose transport, aerobic glycolysis and oxidative phos-
phorylation, reduce degenerative processes in tissues and
improve reparative ones, and therefore can correct various
phases of wound repair and affect collagen formation (La-
zarenko et al. 2016; Ob’edkov et al. 2019; Ivanov et al.
2020; Register of Medicines of Russia 2021a, b). The drug
has a systemic effect when injected intravenously or intra-
muscularly and can be used topically as ointment or gel,
the dosage depends on a nosological form of the disease.
Ascorbic acid is a water-soluble vitamin that cannot ac-
cumulate in the body. The drug has antioxidant and met-
abolic effects, replenishes vitamin C deficiency and regu-
lates redox processes. Vitamin C affects the synthesis of
DNA, intracellular collagen, lipids and proteins, oxidative
phosphorylation, carbohydrate metabolism, has antioxi-
dant properties due to the regulation of H+ ion transport,

regulates immunological reactions (activates synthesis of
antibodies, C3 component of the complement, interferon),
promotes phagocytosis, increases body’s resistance to in-
fections, has anti-inflammatory and anti-allergic effects,
inhibits release and accelerates the degradation of hista-
mine, inhibits the formation of prostaglandins and other
inflammatory mediators and anaphylaxis, reduces the need
for vitamins B , B,, A, E, folic acid, and pantothenic acid.
Such properties of ascorbic acid allow it to influence the
process of collagen formation, accelerating the process of
wound healing, shortening the exudative phase of inflam-
mation, stimulating the maturation of connective tissue,
normalizing the ratio of collagen types I and III and accel-
erating the formation of a postoperative scar (Lazarenko
et al. 2019; Register of Medicines of Russia 2021a, b).
The maximum absorption of the drug (70%) is achieved at
a dosage of 200 mg. Vitamin C can be administered orally,
intramuscularly, intravenously, intravaginally, the dosage
depending on the nature and course of the disease.

Thus, the use of collagen-stimulating coatings will al-
low influencing repair processes topically, reducing exu-
dation, increasing proliferation and formation of mature
collagen fibers (Tappa et al. 2017; Tappa et al. 2018; Iva-
nov et al. 2020).

Aim of the study: to study a morphological picture in
the field of implantation of a polypropylene endoprosthe-
sis for anterior abdominal wall plasty depending on appli-
cation of a collagen-stimulating coating.

Materials and methods

Animals

Our experimental study was carried out on 180 white la-
boratory male mice of Wistar breed. All the animals had
undergone complete quarantine in the experimental biolo-
gical clinic of Kursk State Medical University before the
experiment. The study was carried out in full complian-
ce with the Council of Europe’s Convention for the Pro-
tection of Vertebrate Animals used for Experimental and
other Scientific Purposes (Strasbourg, 1986). In addition,
we had adhered to all the Council Directives 86/609/EEC
(November 24, 1986), such as the rules, laws and admi-
nistrative orders of the participating countries regarding to
the protection of animals used in the experimental studies.

Experiment design

The animals were divided into three groups with 60 mice
per each one before starting the experiment. The first
group of animals (control group) was implanted with a
polypropylene endoprosthesis (Esfil, Lintex, Russia)
without application of a collagen-stimulating coating. We
implanted an endoprosthesis coated with solution of Vita-
min C to the animals of the second group. As for the third
group of mice, we implanted an endoprosthesis coated
with Solcoseryl solution.
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Test substance

The faculty members of the Department of Pharmaceuti-
cal Technology (Kursk State Medical University) deve-
loped the composition of collagen-stimulating coatings
and the method of their application on the endoprosthesis,
based on the results of previous studies (the RF Patent for
invention No. 2740132/ 12.01.2021. Obedkov EG, Ivan-
ov L.S., Ivanova IA, Goryainova GN, Chekmareva MS,
Pankrusheva TA Method of applying a collagen-stimula-
ting coating on the endoprosthesis). The composition of
the coating included such components as Vitamin C and
Solcoseryl. We used methylcellulose as a thickener, pro-
portion was 2.0 grams per 98 grams of the drug. Method
of manufacture: due to an aseptic technique, 2.0 grams
of methylcellulose was dissolved in 98 ml of solution for
injection in a sterile container and stirred until comple-
te dissolution and obtaining a homogeneous mass. The
prepared solution was placed in a refrigerator at a tem-
perature of 4 °C for 24 hours. After removing from the
refrigerating chamber, the prepared mass was homogeni-
zed, poured into sterile Petri dishes and left for 2 hours
in a locker at a temperature of 20 °C for aerating. After
getting the Petri dishes out of the locker, we immersed
endoprostheses for anterior abdominal wall into the pre-
pared solution for 60 minutes. Then the endoprostheses
were removed and dried in the thermostat at temperature
of 20 °C for 5 hours in order to immobilize the coating.
After sterilization, the endoprostheses were implanted to
the experimental animals.

The experiment was carried out on the basis of the
Research Institute of Ecological Medicine of Kursk State
Medical University in the conditions of the operating unit.
Surgical interventions were conducted in aseptic condi-
tions. The animals were placed in an isolated chamber
with ether before implantation of an endoprosthesis; an-
esthesia was given through an “ether mask™ during sur-
gery. The shaved area of the abdominal wall was treated
with a 70% ethyl alcohol solution at the beginning of the
operation. A 15-mm long skin incision was made along
the anterolateral surface; later, using a clamp, the skin
and subcutaneous fat were separated from the underly-
ing muscles of the abdominal wall by blunt dissection. An
endoprosthesis with a size of 10*5 mm was placed into
a formed cavity, such an arrangement simulating on-lay
plasty. After implantation, the postoperative wound was
sutured with 4 separate interrupted sutures. The animals
were removed from the experiment on the 10®, 30%, 60,
and 90" days, such terms being chosen due to the stages
of wound processes.

Research material

The animals were removed from the experiment with
an overdose of ether; then, the abdominal wall section
comprising the skin, muscles and the endoprosthesis was
excised. The resulting fragment sized of 10*10 mm was
placed in a test tube with a 10% formalin solution. The

material was fixed in paraffin blocks, from which secti-
ons 4-5 pum thick were made. These sections were stained
using the hemotoxylin+eosin (H+E) technique to deter-
mine the nature and amount of cellular elements. The
cell elements were counted using a light microscope, the
magnification of the eyepiece was x10, the magnificati-
on of the objectives was x25 and x40. The eyepiece had
a 1*1 mm insert to limit the field of view. Histological
photographs of the preparations were obtained using an
Altami 3 Mpx digital eyepiece camera. Investigation of
the histological sections included a study of 10 ’standard
fields of view” in each of them.

Statistical processing

We counted such cellular elements as fibroblasts, lymp-
hocytes, macrophages, and neutrophils when determi-
ning the nature of the morphometric picture at the site
of endoprosthetics. The calculation of these elements
made it possible to define the nature of inflammation
and its intensity, which characterized the effect of the
applied coating on the process of inflammation and re-
generation. A statistical analysis included the calcula-
tion of the mean quantitative indicators (M), standard
deviation (m), Pearson’s correlation coefficient (r), Stu-
dent’s test of reliability, and Mann-Whitney test for two
independent groups.

Results and discussion

The features of the cell composition at the site of Esfil
endoprosthesis implantation without application of a col-
lagen-stimulating coating are shown in Table 1.

Table 1. Cell composition at site of Esfil endoprosthesis implan-
tation without applied collagen-stimulating coating

Cells, %  Fibroblasts,

Day fibrocytes Macrophages Lymphocytes  Neutrophils
10 60.1 +1.14° 6.0 +0.6° 17.5+1.07° 18.4+1.62
30 642+ 1.1® 58+0.73 15.5 £ 0.64" 14.5+£0.75®
60 69.9 + 1.44 5.8+0.47 16.0 £0.72° 8.3 +£0.39®
90 71.7 +1.49° 5.5+0.55 16.6 +0.54° 6.2+0.6"

Note: * — the validity criterion p < 0.05 when compared with the previous term when
comparing the same cell type in the first group, ® — the validity criterion p <0.05 when
compared with the same period of time of the same cell type between the groups.

On the 10" day of the experiment, a significant amount
of amorphous connective tissue substance is observed in
the area of implantation of the endoprosthesis (Fig. 1A).
A cytological analysis shows a predominance of fibro-
blastic cells, mainly represented by fibroblasts (60.1%).
The exudative stage of inflammation is moderately pro-
nounced (neutrophils 18.4%, and lymphocytes 17.5%).
Fibroblasts form the main substance of connective tissue;
thin connective fibers appear in the walls of meshes and
around the threads of the endoprosthesis. The resulting
connective tissue gradually fills the space between endo-
prosthesis fibers.
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Figure 1. MlCI‘OSCOplC picture at the site of Esfil endoprosthesis on the 10" day (A) and 30" day (B). Note: staining H+E. nght

microscopy. X250.
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Figure 2. Microscopic picture at the site of Esfil endoprosthesis on the 60" day (A) and 90" day (B). Note: staining H+E. Light

microscopy. X400.

By the 30" day, the volume of neutrophils and lym-
phocytes significantly (p < 0.05) decreases (14.5% and
15.5%, respectively), while the number of mature fibro-
blasts increases (64.2%). The exudative phase of inflam-
mation fades; the processes of proliferation and wound
healing at the site of implantation of the endoprosthesis
are intensified. A histological analysis identifies the form-
ing connective tissue fibers and fibrocytes located mainly
in the mesh walls (Fig. 1B). Sporadic focal inflammatory
cell infiltrates are noted, as well as clusters of cells of for-
eign bodies. The spaces between the cells are filled with
loose connective tissue.

By the 60" day, there are predominantly mature fi-
broblasts (69.9%) in the cellular composition around
the endoprosthesis threads, the volume of which in-
creases significantly (p < 0.05) compared to the previ-
ous study terms; the number of neutrophils (8.3%) also
significantly (p < 0.05) decreases; the number of giant
cells of foreign bodies decreases (Fig. 2A). Between
the threads of the endoprosthesis, there is loose con-
nective tissue with a significant number of fibroblasts
of various degrees of maturity, which indicates the on-
going organization process at the site of implantation
of the endoprosthesis. The densest and most mature

fibers are located in the outer layer of the paraprosthet-
ic capsule.

By the 90 day, the dynamics of cell composition keep
changing towards a decrease in the volume of inflammato-
ry structures and an increase in the volume of connective
tissue structures (Fig. 2B). Inflammatory cell elements in
the region of the paraprosthetic capsule are represented by
neutrophils (6.2%); the volume of lymphocytes does not
significantly (p < 0.05) change (16.6%), which, along with
the presence of giant cells of foreign bodies, indicates a
persistent response to the endoprosthesis. The histologi-
cal pattern at the site of the implantated endoprosthesis
on the 90" day is characterized by the presence of dense
fibrous connective tissue and a small number of fibrocytes
located in the walls of the meshes. Connective tissue fib-
ers are denser than those at the previous stages; some of
them are homogeneous. There are focal clusters of fibro-
blasts in the walls of paraprosthetic capsules ingrowing
into the inside fibrous septic meshes, which indicates the
ongoing formation of the connective tissue framework
of the endoprosthesis threads. Around the paraprosthetic
capsules, the connective tissue is more fibrous and con-
tains a larger quantity of fibrocytes, fibroblasts, and newly
formed vessels.
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Figure 4. Microscopic picture at the site of Esphil endoprosthesis with a coating containing Vitamin C on the 10" day (A) and 30™

day (B). Note: staining H+E. Light microscopy. X400.

Use of Vitamin-C coating

On the 10" day after the endoprosthesis operation and
using a coating containing Vitamin C, some forming cap-
sules with smooth walls, infiltrated with inflammatory cell
elements, are found (Fig. 3A), with fibroblasts being the
predominant cell elements. In the walls of the capsules,
there are small focal hemorrhages and clusters of siderop-
hages. Small clusters of eosinophils, single multi-nuclear
macrophages (cells of foreign bodies), mast and plasma
cells are detected on the inside of the capsule walls. Some
capsules are not isolated, combined into large meshes
containing several threads of the endoprosthesis.

By the 30" day in this group, the capsule walls are rep-
resented by loose connective tissue, the connective fib-
ers are occasionally split. Inflammatory cell infiltrate is
scarce, represented by macrophages, single eosinophils
and mast cells. The predominant cell elements are fibro-
blasts (73.25%) (Fig. 3B). Among inflammatory cell ele-
ments, the proportion of macrophages and lymphocytes
increases, whereas the number of neutrophils decreases

Capsule of dense fibrous
connective tissue

by half. There are many fibrocytes in the inner layers of
the capsule walls, with single mast cells and multi-nuclear
cells of foreign bodies. By the 30" day, dense isomorphic
connective fibers are detected in the capsule walls; red
blood cell clusters are not detected, with focal clusters of
siderophages remaining in their place.

By the 60" day, capsules are fully formed (Fig. 4A).
The Esfil endoprosthesis threads are separated from each
other by fibrous bridles — septs between the capsule walls.
Some bridles are very thin, with small areas of fissures
and ruptures. In the walls of the capsules, there is isomor-
phic fibrous connective tissue, whereas between the cap-
sules, connective tissue is mature. The cellular composi-
tion is even more dominated by fibroblasts (82.85%). The
downward trend in the neutrophil ratio persists and reach-
es 4.9% (Table 2). Small focal clusters of macrophages,
single lymphocytes and neutrophils are present in the in-
ner layer of the capsules in direct contact with the threads
of the endoprosthesis. In the connective tissue between
the capsules, the newly formed vessels form “bags”; hy-
peremia is observed.
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Table 2. Cell composition at the site of an Esfil endoprosthesis
implantation with coating containing Vitamin C

Table 3. Cell composition at site of Esfil endoprosthesis with
solcoseryl coating

Ce#:,y% F;‘;):?:;;t?’ Macrophages Lymphocytes  Neutrophils Cell)l:;% F:::;‘Z;ats:ss’ Macrophages Lymphocytes  Neutrophils
10 66.89 +£2.34 7.53+0.74 4.45+0.61 21.13+2.03 10 71.14+£2.97° 8.17+0.94 5.71+0.78° 1598 +1.13
30 73.25 £ 1.9 10.84 + 0.87® 6.13 £ 1.09 9.78 +0.78%® 30 79.98 + 2.54® 5.88+0.87* 8.52 + 1.27* 5.61+0.53®
60 82.85+1.91® 4.66 +0.74* 7.60 £ 1.21 4.89 £+ 0.92: 60 87.99 + 1.79% 336+0.61® 6.09 +1.18° 2.56+0.87%
90 86.63 = 1.89° 4.51+£0.81 6.29 +0.63 2.57 £ 0.44® 90 92.68 +£2.31%® 2.14 +0.65° 4.01 £0.76® 1.16 +0.57°

Note: * — the validity criterion p < 0.05 when compared with the previous term when
comparing the same cell type in the first group, ® — the validity criterion p <0.05 when
compared with the same period of time of the same cell type between the groups.

By the 90" day, the walls of the capsules are thick,
made of dense isomorphic fibrous connective tissue
(Fig. 4B). The cell composition is represented mainly
by fibroblasts (86.63%); inflammatory cell elements are
small in number; the proportion of macrophages and lym-
phocytes increased slightly, whereas the number of neu-
trophils halved to 2.57% (Table 2).

Use of Solcoseryl coating

On the 10" day after endoprosthesis replacement, when
using a Solcoseryl coating, forming capsules with smooth
walls, infiltrated with inflammatory cell elements, are
found. The capsule walls around the endoprosthesis
threads are represented by immature cell-rich connective
tissue. The forming connective fibers are thin; there are
foci with split fibers. Around the capsules, loose con-
nective tissue is rich in cells and vessels. On the inner
surface of the capsules, there are inflammatory cell infil-
trates, in which half of the cell composition is represented
by neutrophils (15.98%), their proportion is significant-
ly (p < 0.05) lower than in the group where no coating
was applied (Table 3). The proportion of macrophages is
higher (8.17%) than that of lymphocytes (5.71%). At the
same time, the number of fibroblasts is significantly (p <
0.05) higher (71.14%) compared to the no-coating group
(60.1%). In addition, mast cells are determined. The walls
of the capsules are loosely connected to the surrounding
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Note: * - the validity criterion p < 0.05 when compared with the previous period when
comparing the same cell type in the second group. ° — the validity criterion p < 0.05
when compared with the same period of time of the same cell type between the groups.

tissues, with some elevation areas. Inside the capsules,
not all endoprosthesis threads are separated by connective
tissue bridles, located in the form of “bags” in large cavi-
ties (Fig. 5A). However, already at this stage of the stu-
dy, there are capsules that completely separate individual
threads of the endoprosthesis.

By the 30" day, the capsule walls thicken, made of
connective tissue fibers; the cell infiltrate is scarce; the
proportion of neutrophils decreases compared to the 10
day up to three times (5.61%); the ratio of lymphocytes to
macrophages changes towards the predominance of lym-
phocytes (8.52%). Along the inner layer of the capsule
walls, multi-nuclear macrophages and mast cells are de-
tected. All endoprosthesis threads are located in capsules
(Fig. 5B), surrounded by fibrous septs, but there are focal
ruptures. The walls of the capsules are still loosely con-
nected to the surrounding tissues; there are small areas of
their elevation. Loose connective tissue between capsules
is rich in cells and vessels.

By the 60" day, single capsules appear with very thick
and dense walls, consisting of isomorphic connective fib-
ers that closely fit the endoprosthesis threads. Capsules
are interconnected by dense bridles of fibrous connective
tissue. The entire structure of the connective fabric frame
is densly adherent to the surrounding tissue. Howev-
er, there are still some arecas of loose connective tissue
rich in cells and vessels between the capsules and in the
walls of individual capsules; there are capsules with thin

At (e 0t 4
2 SN N

Figure 5. Microscopic picture at the site of Esphil endoprosthesis with a Solcoseryl coating on the 10" day (A) and 30" day (B).

Note: Staining H+E. Light microscopy. X100.
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Figure 6. Microscopic picture at the site of Esphil endoprosthesis with a Solcoseryl coating on the 60" day (A) and 90" day (B).

Note: staining H+E. Light microscopy. X100 (A) and X200 (B).

walls loosely enclosing the endoprosthesis threads, as
well as small areas of rupture of fibrous septs dividing
the threads, which indicates an ongoing process of or-
ganization in the field of the prosthesis. Small clusters
of lymphocytes, macrophages, as well as single neutro-
phils are detected in the capsule walls (Fig. 6A). On their
inside, there are giant cells of foreign bodies and mast
cells. In the cell composition, there is a tendency to halve
the number of neutrophils (2.56%), the proportions of
macrophages and lymphocytes dicrease as well, which
reflects a decrease in the severity of the inflammatory re-
action (Table 3).

By the 90" day, thick isomorphic connective fibers
tightly enclose all the endoprosthesis threads (Fig. 6B).
Inside the capsules with thick fibrous walls, all threads
are separated by dense fibrous bridles. Fibrocytes with
narrow elongated nuclei predominate along the inner
side of the capsule walls, and multiple fibroblasts with
oval volumetric nuclei are found towards the outside of
the capsules. There are only isolated areas of loose newly
formed connective tissue rich in cells and vessels. Fibro-
blasts (92.68%) prevail in the cell composition. The num-
ber of neutrophils decreases to 1.16%. This confirms the
absence of acute inflammatory processes and the highest
level of reparative processes.

Conclusion

In the cytological and histological analysis at the site of
the Esphil endoprosthesis implantation without the use
of coating, a consistent decrease in the exudative phase
of the inflammatory reaction was observed in the control
group. This was manifested primarily by a significant de-
crease in the number of neutrophils at the site of implan-
tation from 18.4% on the 10" day to 6.2% by the 90* day.
In addition, there was an 11.6% increase in the number
of fibroblastic cells. However, no significant (p < 0.05)
reduction in the lymphocyte and macrophage quantity at
any stage of the experimental study was recorded.

A cytological analysis at the implantation site of the
endoprosthesis with the applied collagen-stimulating
coating was characterized by a sinificant (p < 0.05) de-
crease in the number of neutrophils by the 30" day of the
experiment compared with the control group without us-
ing the coating. In the group using a Solcoseryl coating,
when compared with the group of a Vitamin C coating,
the number of white blood cells decreased significantly
(p < 0.05) at all the stages of the experiment, indicating a
faster exudative phase of inflammation.

In the group where the coating with Solcoseryl was
used, a significantly (p < 0.05) less intense inflammatory
reaction was noted at all the stages of the experiment.
In this group, a persistent increase in the number of fi-
broblasts at all the experiment points (p < 0.05) was re-
corded: their number on the 10" day of the experiment
was 15.5% more in the group where no coating was
applied and 6% more in the group where the coating
with Vitamin C was used. By the 90* day, this depend-
ence remained, so the number of fibroblastic cells in the
no-coating group was 22.64% less, and in the group with
a Vitamin-C coating was 6.53% less. These changes indi-
cate a significant biological inertness of the endoprosthe-
sis with drug Solcoseryl, its best anti-inflammatory and
collagen-stimulating effects.

Thus, during the experimental study of on-lay plastic
modeling in the experimental animals with endopros-
theses with and without various collagen-stimulating
coating variants, faster inflammatory stages were found
in the group where collagen-stimulating coatings were
used. In addition, in the groups with coatings, there
was a significant (p < 0.05) increase in the prolifera-
tion rate of fibroblastic cells to form a dense connec-
tive capsule around the endoprosthesis threads, while
the paraprosthesis capsule in the control group animals
was made up of loose connective tissue fibers. These
changes indicate a higher strength of the paraprosthesis
capsule in the coating groups and, accordingly, a better
adaptation of the endoprosthesis in the tissues of the
living organism.
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