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The article examines the efficiency of retention and distribution of different groups of antibiotics in a fibrin clot
and blood plasma, as well as their effect on the concentration of growth factors. The aim of the study was to in-
vestigate the features of antibiotic concentration distribution in different blood fractions and in the fibrin matrix,
and to identify the possible effect of their concentrations on the mechanical integrity of such a scaffold and on the
concentration of growth factors within it. To evaluate the concentration of the antibiotic in fibrin scaffolds, its distri-
bution in different phases of the experimental system was analyzed. Serum obtained 15 minutes after centrifugation
was analyzed, as well as serum isolated after compression of the fibrin clot and the eluate of the compressed fibrin
clot. The results of the study showed that, in contrast to cefazolin, lincomycin much more actively saturated the
fibrin-platelet clot. Its uniform distribution among all elements of the experimental system was observed only at the
minimal saturation dose (0.2 ml of lincomycin solution 300 mg/ml / 7.8 ml of blood). When higher doses of lincomy-
cin (0.4-0.8 ml) were used for saturation, its active incorporation into the fibrin matrix was observed. Ciprofloxacin, in
contrast, demonstrated a lack of tendency to accumulate in the fibrin scaffold, as evidenced by a 4-16-fold decrease
in its concentrations in the eluates of compressed clots compared with the corresponding samples of pressed serum.
Comparative analysis of lincomycin, cefazolin, and ciprofloxacin showed a significant decrease in the concentration
of VEGF-A to 43.37+7.44 pg/ml and a decrease in the concentration of PDGF-AA to 80.57+5.41 pg/ml specifically
when cefazolin was added. Thus, the concentrations of antibiotics used in this study are sufficient to ensure an anti-

microbial effect, provided that the microorganisms do not exhibit resistance to these agents.
Key words: bone tissue, tissue regeneration, microbiological research, antimicrobial effect, fibrin matrix, anti-

bacterial therapy.
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Introduction.

Analysis of the literature indicates that the most
commonly used materials for bone tissue restoration
are biomaterials based on tricalcium phosphate and
hydroxyapatite [1, 2, 3]. However, the use of such
materials often leads to bone compaction in the
implantation area.

A number of studies focus on the development and
application of other structural materials that function as
passive scaffolds and serve as carriers for cells or other
bioactive components [4, 5, 6]. Among such materials,
autologous materials, such as PRF (Platelet-Rich Fibrin),
occupy a special place in regenerative medicine and are
currently considered the “gold standard” of regenerative
medicine. Obtained from the patient’s own blood, this
fibrin matrix functions both as a passive scaffold and
directly influences proliferation processes through
the expression of growth factors [7, 8, 9, 10, 11]. The
application of these materials has also found its place in
dentistry during third molar extraction procedures [12],
as well as in other surgical interventions [13, 14, 15]. At
present, the use of this autologous material is mainly
described in two forms: gel-like and injectable [15, 16,
17].

Currently, a large number of laboratory and
experimental studies have investigated the properties of
autologous plasma. In particular, it has been established

that L-PRF, obtained from blood fractions and rich in
platelets and leukocytes, significantly influences wound
regeneration [18, 19]. Several authors, including Kim BJ,
KwonTK, and others, have studied the combination of PRF
with bone graft materials, particularly with recombinant
human bone morphogenetic protein (rhBMP-2) [20].
Analysis of existing techniques for combining bone
graft material with PRF has demonstrated the use of
injectable PRF as a source of growth factors and as a
binding component for material granules. Although the
obtained injectable form of PRF contains a number of
important components necessary for regeneration and,
due to its consistency, is the only form that allows full
mixing of material granules, the main disadvantage of
this technique remains the lack of mechanical stability
of such a combined scaffold.

In contrast, another technique for obtaining
PRF concentrates leads directly to the formation
of a mechanically stable gel-like scaffold during
centrifugation. Confirmation of this was provided by the
comparative study conducted by De Almeida Nobrega
Correia Pascoal M, which evaluated the tensile strength
of such fibrin scaffolds [21, 22]. Considering that a gel-like
fibrin scaffold is already formed in the blood collection
tube during centrifugation, it becomes impossible to
integrate a bone matrix into it.

It should also be noted that surgical intervention in
the oral cavity makes any surgical wound potentially
infected with bacterial flora. In this regard, one of the
priority tasks of modern regenerative medicine is the
development of materials not only with osteoconductive
and osteoinductive properties, but also with a
pronounced local controlled antibacterial effect [23, 24].
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Taking into account the results of the above-
mentioned studies, we believe that combining a
mechanically stable fibrin scaffold with an integrated
bone matrix and an antibiotic will allow us to obtain
an osteoconductive scaffold with osteogenic potential
and a local prolonged antibacterial effect. Therefore,
during the development of a method for obtaining such
scaffolds in our experimental study, particular attention
was focused on investigating the ability of these systems
to retain antibacterial agents.

The aim of the study.

To determine the characteristics of the distribution of
antibiotic concentrations in different blood fractions and
in the fibrin matrix, and to identify the possible effect of
these concentrations on the mechanical integrity of such
a scaffold and on the concentration of growth factors
within it.

Object and research methods.

For the experimental study, blood samples from
patients (n=90) were collected immediately before
surgical intervention for bone grafting with the
addition of a PRF membrane. Blood was collected
into several tubes, one of which contained antibiotics
used exclusively for the experimental procedures. The
study was conducted in accordance with the principles
of the Declaration of Helsinki, the Council of Europe
Convention on Human Rights and Biomedicine, and the
relevant legislation of Ukraine.

To analyze antibiotic concentrations in the fibrin
scaffold, a microbiological study was performed using
three main osteotropic antibiotics: cefazolin (CZO,
Borshchahivskiy Chemical-Pharmaceutical Plant,
Ukraine, 250 mg/ml), lincomycin (LIN, Pharmaceutical
Company “Darnitsa”, Ukraine, 300 mg/ml), and
ciprofloxacin (CIP, Pharmaceutical Company “Darnitsa”,
Ukraine, 2 mg/ml). For this experimental study, a fibrin
matrix was obtained using the methodology previously
described by the authors (Patent No. 159941. A61L
31/00, A61L 33/00, published 23.07.2025).

Centrifugation of blood impregnated with antibiotics
was performed as follows: 12 minutes at 2500 rpm,
followed by 3 minutes at 3000 rpm. During centrifugation,
all fibrin matrix samples were impregnated with
antibiotics at the following concentrations: 7.8 ml blood
+ 0.2 ml antibiotic; 7.6 ml blood + 0.4 ml antibiotic;
7.4 ml blood + 0.6 ml antibiotic; 7.2 ml blood + 0.8 ml
antibiotic. When determining the required antibiotic
concentration for impregnation, the sensitivity of the
sensor microbial culture to these antibiotics was taken
into account.

To determine the concentrations of the indicated
antibacterial agents, a clinical strain of S. aureus was used
as a biosensor culture. This antibiotic-sensitive bacterial
strain was identified according to the recommendations
of Bergey’s Manual of Systematics of Archaea and
Bacteria [25]. Using the broth microdilution method
[26], the MIC (minimum inhibitory concentrations) for
the three antibiotics were determined: cefazolin —0.305
pg/ml, lincomycin — 5.86 pg/ml, and ciprofloxacin —
0.156 pg/ml.

To evaluate the degree of accumulation of each
antibiotic in the fibrin scaffold, its distribution was
studied in the following experimental fractions:

1. Blood serum obtained 15 minutes
centrifugation.

after

2. Blood serum isolated from the formed fibrin clot
after compression using a PRF-BOX.

3. The eluate of the compressed fibrin clot. To obtain
the eluate, the clot was first compressed, weighed
under sterile conditions, and then mixed with sterile
physiological saline in a volume equivalent to its mass
(m/v 1:1). Antibiotic elution was performed using a
MR-1 shaker (SIA BIOSAN, Latvia) at a mixing frequency
of 20 rpm for 10 minutes at room temperature.

Measurement of antibiotic content in the samples
was performed using the Kirby—Bauer disk diffusion test
[27]. In addition, the broth microdilution method was
also applied [27, 28].

The disk diffusion test [28] was performed on Petri
dishes with Mueller—Hinton agar (HiMedia Laboratories
Pvt Ltd., India). Since the size and shape of the microbial
growth inhibition zones depend on the depth and
uniformity of the agar layer, 25 ml of agar was poured
into 100-mm Petri dishes placed on a perfectly level
surface, resulting in a medium layer thickness of 4.0+0.5
mm. From a 24-hour culture of the sensor strain S.
aureus, a suspension was prepared with an optical
density corresponding to 0.5 McFarland standard
(approximately 1.5 x 108 CFU/ml). A volume of 1.000 ml
of standardized microbial suspension was applied to the
culture medium in each Petri dish and evenly distributed
over the surface using a spreader. The inoculated dishes
were dried at room temperature for 10-15 minutes.

Selected serum samples (undiluted and diluted
1:10 and 1:100) were applied to sterile paper disks
in volumes of 2 pl. Paper disks with serum samples,
compressed fibrin clots, and antibiotic disks (Pharmactiv
LLC, Ukraine) were placed on the surface of the medium.
The diameters of the inhibition zones of the test culture
were measured after 24 hours of incubation at 37°C.
Digital images of the culture plates were processed using
the computer program UTHSCSA ImageTool 2.0 (The
University of Texas Health Science Center in San Antonio,
©1995-1996). Mean inhibition zone diameters were
calculated based on the results of three independent
experiments.

Antibiotic concentrations in the samples were
determined using the broth microdilution method [2, 3,
4]. The initial antibiotic solutions used for saturation of
fibrin clots served as controls. In a horizontal row of wells
of a flat-bottom polystyrene microplate (Thermo Fisher
Scientific Inc., USA), 100 ul of Mueller—Hinton broth
(HiMedia Laboratories Pvt Ltd., India) was aseptically
added to each well. In the first well, 100 pul of the tested
sample (previously diluted 1:100 with isotonic solution)
was added. Twofold serial dilutions of the tested sample
were obtained by the transfer method. In another
horizontal row, twofold serial dilutions of the antibiotic
were prepared in the same manner. Control wells
(culture growth control) contained only nutrient broth.
Subsequently, 50 pl of a standardized suspension of the
sensor strain S. aureus (final concentration 5x10° CFU/
ml) was added to all wells. To ensure statistically reliable
data, the study was performed simultaneously in three
microplates under identical conditions.

The inoculated microplates were incubated for 24
hours at 37°C in a static incubator MIR-162 (SANYO
Electric Biomedical Co. Ltd., Japan). Immediately after
inoculation and after 24 hours of incubation, the growth
of cultures in the wells was assessed by measuring the
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optical density (OD) of the medium at 600 nm using a
Synergy™ HTX spectrophotometer (BioTek Instruments
Inc., USA). To obtain statistically reliable data on MIC
values, measurements were performed in parallel in
three microplates, after which mean OD values for each
well were calculated. Considering the actual MIC value
of the antibiotic for the sensor culture and the dilution
level of the tested sample that produced similar growth
characteristics of the sensor culture, the antibiotic
concentration in the sample was calculated based on
mean OD values. All experiments were performed in
triplicate.

To determine the influence of antibiotics on the
inductive properties of the fibrin scaffold, concentrations
of the growth factors VEGF-A (Vascular Endothelial
Growth Factor A) and PDGF-AA (Platelet-Derived Growth
Factor AA) were measured in fractions obtained under
different centrifugation protocols: L-PRF, A-PRF, I-PRF,
and Sticky Bone, according to the standard protocol for
preparation of PRF concentrates, as well as experimental
centrifugation modes including 2500 rpm (12 min) +
3000 rpm (3 min) (Experimental A) and 2000 rpm (12
min) + 2500 rpm (3 min) (Experimental B) (Patent No.
159941.A61L31/00, A61L 33/00, published 23.07.2025).
Prior to centrifugation, the above-mentioned antibiotics
were added to each of the six fractions. Enzyme-linked
immunosorbent assay (ELISA) of the liquid plasma
fraction obtained after compression of the fibrin clot
was performed according to the standard protocol using
an ELISA kit. The optical density (OD) of each well was
measured at a wavelength of 450 nm using an ER500
microplate reader.

Statistical analysis of the results was performed
using Microsoft Excel 2016 (Microsoft 365) and R
(RStudio 2025.05.1, Posit Software, PBC). To test the
significance of differences between the studied samples,
Welch’s one-way ANOVA was applied. When significant
differences were detected, intergroup differences were
assessed using the Student’s t-test with Bonferroni
correction for multiple comparisons.

Research results and their discussion.

The sensor microbial culture used in the study
(S. aureus) is characterized by sensitivity to B-lactam
antibiotics, lincosamides, and fluoroquinolones. At
the preparatory stage, using the broth serial dilution
method, it was established that its growth was
completely inhibited by cefazolin at a concentration of
0.305 pg/ml, lincomycin at 5.86 pg/ml, and ciprofloxacin
at 0.156 pg/ml.

The addition of an antibiotic solution to the blood
before clot formation ensures its incorporation into
the structure of the formed fibrin—platelet matrix.
The antibiotic captured by the clot may localize either
in the liquid phase filling the clot or be retained by
the protein structure of the fibrin—platelet matrix. To
clarify this issue, the formed fibrin clot was subjected
to compression, resulting in the extraction of serum
pressed out from its structure and the formation of a
compressed fibrin scaffold (the so-called membrane
form). The compressed clot contains only a small
volume of liquid, indicating that the antibiotics are
incorporated into its protein framework. All elements
of the experimental system were tested separately for
the presence of antibiotics. In addition, the antibiotic
concentration was determined in the serum formed

during the natural clot retraction within 15 minutes of
its formation. Such a methodological approach allowed
evaluation of the distribution of the antibiotic among all
phases of the experimental system.

All  tested samples containing antibiotics
demonstrated  significant  antibacterial  activity
(p<0.05) compared with control samples obtained by
incorporating the fibrin clot with isotonic solution.

Qualitative detection of the presence of the
antibiotic (CZO) in all elements of the experimental
system was performed using the disk diffusion method
(table 1, fig. 1). Antibacterial activity against the sensor
culture S. aureus was detected in all sampled fractions,
as evidenced by the diameters of the growth inhibition
zones. However, it should be noted that the largest
inhibition zone diameters (p<0.05) were observed for
the cefazolin solution used for saturation, compared
with serum samples obtained from the compressed
fibrin scaffold and from natural clot retraction. These
findings reflect a uniform distribution of the antibiotic
among the different blood fractions used for PRF
formation. A similar pattern was observed when testing
samples diluted 10-fold and 100-fold. A proportional
decrease in the inhibition zone diameters of the sensor
culture S. aureus was recorded with increasing dilution
of the serum samples.

The study also demonstrated the presence of
cefazolin in the membrane form of PRF. Since the entire
compressed fibrin clot was used for testing in each
experiment, the inhibition zone diameters of the sensor
culture in some cases even exceeded the control values
obtained for the antibiotic solution. It should be noted
that the addition of higher doses of cefazolin solution
to the experimental system (0.6 ml per 7.4 ml blood
and 0.8 ml per 7.2 ml blood) led to deterioration of the
mechanical properties of the formed clot: a very delicate
fibrin framework was formed, which was mechanically
unstable and difficult to compress.

Thus, the series of preliminary experiments
demonstrated the presence of the antibiotic (CZO) in all
elements of the experimental system —both in the serum
expressed from the fibrin clot and in the membrane
form of PRF. However, the disk diffusion method
provides only qualitative results. It does not allow
accurate determination of the antibiotic concentration
in the tested sample and therefore does not permit a
definitive conclusion regarding its distribution among
the individual elements of the experimental system.

Therefore, the aim of the next stage of the study was
the quantitative determination of antibiotic content in
experimental PRF samples. For this purpose, the serial
dilution method, which is more accurate and sensitive,
was applied. To exclude the possible influence of serum
factors on the growth of the sensor culture S. aureus,
a series of control experiments with serum without
antibiotics was performed. Analysis of the growth curves,
constructed based on the real-time measurement of
optical density of the medium (every hour for 24 hours),
demonstrated no significant effect of intact blood serum
at the tested concentrations on the growth intensity of
the sensor culture.

Experiments on the saturation of the fibrin clot were
conducted using three antimicrobial agents — cefazolin,
lincomycin, and ciprofloxacin. The S. aureus strain used
as the sensor culture demonstrated high sensitivity to
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Table 1 — Antimicrobial activity of the elements of the fibrin clot saturated with cefazolin

(diameters of growth inhibition zones of the sensor culture S. aureus, mm)

Tested samples

Calculated CZO
concentration in

Sample dilution

samples, ug/mL Undiluted 1:10 1:100
Antibiotic monitoring Cz0 250 40.19+0.37 34.15+0.51 28.06+0.45
Control Serum 0 0 0
7.2 ml of blood + 0.8 ml of Serum from the clot 0 0 0 0
isotonic solution Compressed clot 0 NT NT
Serum 6.5 34.70+0.79 */* 26.23+0.28 */* 18.61+0.26 */*

7.8 ml of blood + 0.2 ml of CZO

Serum from the clot

Compressed clot

(dilution 1:40)

31.48+0.31 ¥"

23.98+0.49 ¥"

16.72£0.11 *7

46.71+1.53 */*

NT

NT

7.6 ml of blood + 0.4 ml of CZO

(dilution of CZO 1:20)

Serum

Serum from the clot

Compressed clot

12.5
(dilution 1:20)

29.97+0.34 **

26.12+0.27 **

17.16+0.22 */*

29.14+0.25 */*

25.39+0.28 */*

16.3440.17 */*

44.5340.52 **

NT

NT

7.4 ml of blood + 0.6 ml of CZO

Serum

Serum from the clot

Compressed clot

18.75
(dilution 1:13)

28.02+0.26 ¥

22.83+0.43 ¥

18.06+0.42 */*

32.10+0.27 **

23.67+0.32 ¥*

18.16+0.35 */*

41.09+0.48 "

NT

NT

7.2 ml of blood + 0.8 ml of CZO

Serum

Serum from the clot

Compressed clot

25
(dilution 1:10)

29.62+0.17 */*

25.06+0.19 *"

17.5610.23 */*

29.98+0.25 ¥

22.43+0.32 ¥"

16.63+0.26 */*

39.27+0.40 "

NT

NT

Notes: NT — the compressed clot was tested in its intact form without dilution; * — p<0.05 compared with the control CZO solution; T — p<0.05

compared with the control without antibiotic.

these antibiotics: MIC of cefazolin — 0.305 pg/ml, MIC
of lincomycin — 5.86 ug/ml, and MIC of ciprofloxacin —
0.156 pg/ml. To obtain statistically reliable data, dilution
testing of each sample was performed in parallel in
three microplates, after which the mean OD values
were calculated for each dilution. Individual OD values
in parallel wells of the plates were used for variance
analysis. Taking into account the actual MIC value of
the antibiotic for the sensor culture and the dilution
level of the tested sample that produced similar growth
characteristics of the sensor culture, the antibiotic
concentration in the sample was calculated based on
the mean OD values. The results of testing individual
elements of the fibrin clots are presented in table 2.

In experiments on PRF saturation with cefazolin, when
0.2 ml of cefazolin solution (250 mg/ml) was added to 7.8
ml of blood, the incorporation of the antibiotic into the
fibrin-platelet matrix occurred only to a limited extent.
In the serum expressed from the clot, its concentration
was twofold lower, and in the eluate of the compressed
clot it was fourfold lower than in the retracted serum
(p<0.05). In general, cefazolin demonstrated a low
ability to incorporate into the protein structure of the
fibrin-platelet matrix. With an increase in the antibiotic
dose in the experimental system (0.4 ml / 7.6 ml blood
and 0.8 ml /7.2 ml blood), its concentration in the eluate
of the compressed clot remained twofold lower than in
the retracted serum (p<0.05). Only in the experiment

Table 2 — Concentration of antibiotics in the elements of fibrin clots under different saturation regimens

SR ;;‘Sigtrenexperimental Calculated antibiotic Determined antibiotic concentration, mg/ml
concentration in the
Antibiotic Blood system, mg/ml Ser:jeTr:g?;:bt SR et)r(];;rcelsosted from Compressed clot
Cefazolin, 250 mg/ml

0.2 ml 7.8 ml 6.25 3.91 1.95% 0.49*

0.4 ml 7.6 ml 12.5 3.91 7.81* 1.95*

0.6 ml 7.4 ml 18.75 15.63 15.63 15.63

0.8 ml 7.2 ml 25.0 7.81 15.63 3.91*
Lincomycin, 300 mg/ml

0.2 ml 7.8 ml 7.5 4.7 4.7 4.7

0.4 ml 7.6 ml 15.0 9.4 18.75* 9.4

0.6 ml 7.4 ml 22.5 9.4 18.75* 4.7*

0.8 ml 7.2 ml 30.0 18.75 9.4* 18.75
Ciprofloxacin, 2.0 mg/ml

0.2ml 7.8 ml 50 0.0625 0.0156* 0.0039*

0.4 ml 7.6 ml 100 0.125 0.0625* 0.0039*

0.6 ml 7.4 ml 150 0.125 0.0625* 0.0156*

0.8 ml 7.2 ml 200 0.125 0.250* 0.03125*

Notes: 1 — antibiotic concentrations were calculated based on the mean optical density (OD) values of the cultures obtained from three
independent experiments; 2 — p<0.05 compared with the antibiotic concentration in the serum obtained after natural clot retraction during the

first 15 minutes of its formation.
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with 0.6 ml cefazolin / 7.4 ml blood was its uniform
distribution among all elements of the system observed.

Unlike cefazolin, lincomycin demonstrated a
significantly greater ability to saturate the fibrin-platelet
clot. Its uniform distribution among all elements of the
experimental system was observed only at the minimal
saturation dose (0.2 ml of lincomycin solution 300 mg/ml
/7.8 ml of blood). When higher doses of lincomycin (0.4-
0.8 ml) were used for saturation, its active incorporation
into the PRF structure was observed. In this case, the
major proportion of the antibiotic was localized in the
liquid phase filling the fibrin scaffold. This is evidenced
by a twofold increase in the concentration of lincomycin

in the serum expressed from the clot, compared
with the serum formed during natural clot retraction
(p<0.05). When 0.8 ml of lincomycin solution was used
to saturate 7.2 ml of blood, maximal incorporation of the
antibiotic into the protein fibrin framework of the clot
was observed. It was established that its concentration
in the eluate of the compressed clot was twice as high as
in the serum expressed from it.

The concentration of ciprofloxacin in the eluates of
compressed clots in all experimental variants was 4-16
times lower than in the samples of expressed serum and
4-32 times lower than in the retracted serum (p<0.05).

Serum

Serum from the clot

Compressed clot

Control.
CZ0. 250
ug/ml

7.8 ml of
blood + 0.2
ml of CZO

7.6 ml of
blood + 0.4
ml of CZO

7.4 ml of
blood + 0.6
ml of CZO

7.2 ml of
blood + 0.8
ml of CZO

Figure 1 — Inhibition of the growth of the sensor culture S. aureus by elements of the fibrin clot saturated with cefazolin
(1 - undiluted sample; 2 — dilution 1:10; 3 — dilution 1:100).
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A) 100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

61,5

0,2ml(CZ0 0,4 ml(CZzO 0,6ml(CZO

6,25 mg/ml)

12,5 mg/ml) 18,75 mg/ml)

0,8 ml (CZO
25 mg/ml)

ORetracted serum
BExpressed serum
B Compressed clot

B) 100%

90%

25,0 28 6

80%

40,0

70%
60%

50%

40%
30%

20%

10%

0%

C) 100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

02ml(LIN7,5 04mI(LIN15 0,6 ml(LIN 0,8 ml(LIN 30

mg/ml) mg/ml) 22,5 mg/ml) mg/ml)
30,8
653 61,5
76,2
02ml(CIP 04mi(CIP 06ml(CIP 0,8ml(CIP
0,05 mg/ml) 0,1mg/ml) 0,15 mg/ml) 0,20 mg/ml)

Figure 2 — Relative distribution of cefazolin (A), lincomycin (B), and ciprofloxacin (C) among PRF elements
under different saturation regimens.
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Table 3 — Concentration of growth factors in blood plasma after the

addition of antibiotics

Experimental A, and Experimental
B compared with I-PRF and Sticky

) ) ) Bone. Comparative analysis

Blood fractions VpEg(j:':nIA PD\/siihA;Adziéml VpEgcj;'lA PDGF-AA pg/ml| of lincomycin, cefazolin, and
With added antibiotic antibiotic Control Ceniel ciprofloxacin demonstrated a

L-PRF 47.7248.62" 92.05£0.39" | 48.96+9.69' | 91.37:0.57" | significant decrease in growth
A-PRF 58.18+15.13" 89.99+1.37' | 67.19+14.14" | 84.63+4.51' | factor concentrations in samples
I-PRF 99.02+24.24 75.60+5.67' |117.95+26.69'| 71.51+6.29' | containing cefazolin. Specifically,
Sticky bone 94.66+13.78" 62.07£6.26' | 97.16:13.00' | 65.17+455 | in samples with cefazolin, the
Experimental A 96.20+7.81" 86.68:3.41' |109.22+13.35'| 86.64t365 | VEGF-A  concentration — was
Experimental B 135.08+46.20 80.14:4.21' | 165.14242.06'| 78.35:4.44 | 43:37£7.44 pg/ml, which was

Notes: * — p<0.05 compared to the control group; T — p<0.05 when comparing blood fractions.

This finding indicates its low tendency to incorporate
into the protein framework of PRF.

The pattern of the relative distribution of antibiotics
among the elements of the experimental systems is
clearly illustrated by the diagrams presented in fig-
ure 2. During PRF saturation with cefazolin (fig. 2A) and
lincomycin (fig. 2B), approximately 70% of the antibiotic
introduced into the system becomes incorporated
into the clot. An exception was observed when the
minimal saturation dose of cefazolin (0.2 ml solution /
7.8 ml blood) was used, where only about 40% of the
antibiotic was incorporated into the clot. In contrast, PRF
saturation with ciprofloxacin (fig. 2C) occurred much
less efficiently.

As a result of PRF saturation with antibiotics, a
significant proportion of the drugs is located in the liquid
phase retained by the protein fibrin scaffold. A smaller
fraction of all tested drugs is incorporated directly into
the protein framework of the fibrin matrix. Among
the tested antibiotics, ciprofloxacin demonstrated the
weakest ability to incorporate into PRF, particularly
into its fibrin framework. During the analysis of the
obtained fibrin matrices, we also observed a significant
decrease in their mechanical properties when high
doses of antibiotic solutions (0.8 ml / 7.2 ml blood) were
added to the experimental system. This resulted in the
formation of a mechanically unstable fibrin scaffold.
We determined that the optimal saturation regimens
were 0.4 ml or 0.6 ml of antibiotic solution with 7.6 ml
or 7.4 ml of blood, respectively. Under these conditions,
optimal incorporation of all tested antibiotics into the
PRF structure was achieved without negatively affecting
the physical properties of the clot.

Taking into account the results of the microbiological
studies, particularly the distribution pattern of antibiotics
in blood fractions and the negative effect of high doses
of antibiotic solutions on the mechanical stability of
the fibrin scaffold, the optimal dose of antibiotics
used to determine their influence on growth factor
concentrations did not exceed 0.4 ml / 7.6 ml blood.

As shown in table 3, no differences in growth
factor concentrations were observed between plasma
fractions containing incorporated antibiotics and
the control values. However, significant differences
were detected between plasma fractions obtained
using different centrifugation protocols. In particular,
after antibiotic incorporation, a significantly higher
concentration of VEGF-A was observed in the Sticky
Bone and Experimental A methods compared with L-PRF
and A-PRF concentrates. In contrast, in plasma fractions
containing incorporated antibiotics, the PDGF-AA
concentration was significantly higher in L-PRF, A-PRF,

significantly lower (p<0.001) than
that observed with lincomycin
(157.50%£26.95 pg/ml) and significantly lower (p<0.05)
than with ciprofloxacin (108.72+24.23 pg/ml). A similar
trend was observed in the analysis of PDGF-AA, where
the concentration of this factor in samples containing
cefazolin was 80.57+5.41 pg/ml, which was significantly
lower (p<0.05) than with lincomycin (92.23+0.39 pg/ml)
and lower than with ciprofloxacin (91.38+0.65 pg/ml).

Analysis of the influence of antibacterial agents on
the formation of a fibrin scaffold was also performed
by Polak D, Clemer-Shamai N, and Shapira L, who
demonstrated that high concentrations of antibiotics may
negatively affect the formation of the fibrin framework
structure. However, low concentrations up to 0.5 ml of
these agents did not significantly affect PRF [23]. Based
on the results reported by these authors and comparing
them with our observations, it can be noted that the
optimal antibiotic concentration for the impregnation
of fibrin—bone scaffolds is up to 0.4 ml of lincomycin.
The importance of using low concentrations of the drug
was also emphasized by Shaochuan Wang and Youbin Li
[24]. Specifically, the authors confirmed that antibiotics
loaded into platelet-rich plasma (PRP) may reduce the
concentration of growth factors released from PRP and
may disrupt the structure of the fibrin matrix depending
on the concentration of the loaded antibiotic. It was
demonstrated that lower antibiotic doses preserved
their antimicrobial effect without affecting the released
growth factors and without altering the structure
of the fibrin network. Analysis of previous studies
also indicated a pronounced antimicrobial effect in
collagen and polymeric microfibrous scaffolds [29]. In
experiments involving antibiotic incorporation into these
scaffolds, cefazolin proved to be the most stable over
an extended period of time. However, compared with
the fibrin matrix, the polymeric scaffold appeared to be
mechanically less sensitive to the influence of antibiotics.
Thus, the antibiotic concentrations used in our study
appear to be sufficient to ensure an antimicrobial effect,
provided that microorganisms do not exhibit resistance
to these drugs.

Conclusions.

1. Unlike cefazolin, lincomycin demonstrated a
significantly greater ability to saturate the fibrin-platelet
clot. Its uniform distribution among all elements of the
experimental system was observed only at the minimal
saturation dose (0.2 ml of lincomycin solution 300 mg/
ml / 7.8 ml of blood).

2. Comparative analysis of the antibiotics
demonstrated a significant decrease in the concentration
of VEGF-A to 43.37+7.44 pg/ml and PDGF-AA to
80.57+5.41 pg/ml when cefazolin was added, which
may indicate suppression of synthesis or degradation of
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a basis for further clinical studies aimed at evaluating
the effectiveness of local drug release in the wound. In
addition, further investigation of the mechanisms by
which different groups of antibiotics influence growth
factor concentrations may represent a promising
direction for future research.

these signaling proteins during the formation of platelet
concentrates.

Prospects for further research.

The results obtained in our study demonstrate the
effectiveness of antibiotic retention in fibrin scaffolds.
Determination of the distribution of antibiotics in
different blood fractions during centrifugation provides
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BUBYEHHA NPOTUMIKPOBHOI AKTUBHOCTI TA XAPAKTEPY PO3MPUAINIEHHA
PISBHUX TPYN AHTUBIOTUKIB Y NJ1IA3MI KPOBI TA OTPUMAHOMY HAMMU
®IBPUHOBOMY CKA®DONAI
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Y cmammi po3z2aa0aemscs eheKmusHicmb yMmpUMaHHSA, Po3npudineHHA pi3HuUx epyn aHmubiomukie y
hibpuHoBOMY 32yCMKYy ma Mnaa3mi Kpoei, d MaKoxc ixHili enaue Ha KoHuyeHmpayito ¢pakmopie pocmy. Memoto
docnionceHHa byno eusyeHHA ocobausocmi po3nodiny KoHYyeHmpayii aHmubiomukie y pi3HUX paKyisax Kpoei i
hibpuHOBOMY MAMPUKCI Ma 8uA8UMU MOXAUBUL 8MaAU8 iIXHIX KOHUeHmMpauili Ha MexaHiYHy uinicHicme makozo
KapKacy ma Ha KOHUeHmpauito 8 Heomy pakmopis pocmy. LLob6 nposecmu oyiHKy KoHUeHmpayii aHmubiomuka y
hibpuHosux ckaggondax byso sus4eHo Lio2o Po3nodin y pizHUX ¢hazax ekcrnepumeHmanbHoi cucmemu. lTpogodunu
aHasi3 CUPOBAMKU, AKA ymeopusaace Yepes 15 xguauH nicaa yeHmpugyaysaHHs, CUpo8amMKU Kpoei sudineHy nicas
8i0MUCKAHHA (hibBPUHOB020 32yCMKYy mMa aHAnI3 eaamy 8i0mucHymozo ¢ibpuHoso2o 32ycmka. Pe3yabmamu
00Cni0HCeHHA NOKA3aAU, Wo Ha 8iOMiHy 8i0 yepasoniHy, AIHKOMIYUH 3HA4YHO aKmueHiwe Hacu4vyeas ibpuHoeo-
mpomboyumapHuli 32ycmokK. PieHomipHuUli (io2o po3nodin Mmix ycima enemeHmamu eKcrepumeHmasnbHoi
cucmemu crocmepi2anu Auwe npu MiHimansHiti 003i HacuveHHA (0,2 mMma po34uHy AiHKomiyuHy 300 me/mn / 7,8
M Kposi). Mpu 3acmocy8aHHi 0415 Hacu4eHHsA binbuwiux 003 (0,4-0,8 M) niIHKOMIUUHY criocmepieanu (io2o aKmusHy
iHKopriopauito y gibpuHosuli Mampukc. LlunpoghnoKcayuH, Ha8naku, nPooemMoHCMpPye8as C80H HECXUAbHICMb 00
HaKomMu4yeHHs y ¢hibpuHOBOMY KapKaci, Mpo wo ceid4unu 3HuxceHHs 0o 4-16 pasie lio2o KoHueHmMpauyiti 8 enroamax
8i0MUCHymuXx 32yCmKis, y MopieHAHHI 3 8i0M0BIOHUMU 3pa3KAMU 8i0rpecosaHux cupo8amok. opieHAnbHUl aHani3
MiNHC AIHKOMIUUHOM, Uepa3oniHom ma yunpog@raoKcayuHoM noKazas 0ocmosipHe 3HUMXEeHHA 0o 43,37+7,44 pg/
ml koHueHmpauyii VEGF-A pakmopy ma 3HuxeHHA 00 80,57+5,41 pg/ml koHueHmpauii PDGF-AA ¢pakmopy came
npu 0o00asaHHi yegasoniHy. Omie, 3aCMoco8aHi HAMU KOHUeHmMpauii aHmubiomukis € uinkom docmamHimu 014
3a6e3ne4yeHHA MPomMuMiKpobHO20 eghekmy rpu ymosi 8iocymHocmi y MiKpoopaaHiamie peaucmeHmHocmi 00 yux

npenapamis.

Knro4oei cnoea: Kicmkoea MKaHUHA, pe2eHepayis MKAHUHU, MiKpobionoziyHe 00cniouceHHs, MpomumMiKpobHuli
egekm, pibpuHosuli MampuKkc, aHMubakmepiaasHa meparnis.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-A0CAIA-
HUMK poboTamu.

PoboTta € ¢parmeHTOM KOMMIEKCHOI HayKoBO-A0-
cnigHoi poboTtn «KniHiKko-eKcnepumeHTasibHe 06rpyH-
TYBaHHA Cy4aCHUX MeTOZIB AiarHOCTUKM, NpodinakTuKm
Ta NiKyBaHHA CTOMATO/NONYHMX 3aXBOPKOBAHb», HOMeEpP
LeprKaBHOI peecTpauii 0124U003547.

Bcryn.

AHani3 niTepaTypHUX AAHWUX MOKA3YE, WO HanbinbL
NOLWMPEHMMIN MaTepiaiaMm, AKI BUKOPUCTOBYHOTLCA A4/1A
BilHOB/MIEHHA KiCTKOBOI TKaHUHM, € biomaTepiann Ha oc-
HOBI TPUKanbLin-pochaTy Ta riapokcnanatuty [1, 2, 3].
MpoTe, 3aCTOCYBAHHA TaKUX MaTepianiB 4acTo Npu3Bo-
ONTb A0 KOMMNaKTU3aL,ii KICTKM B AinAHLUi imnaaHTauii.

Pag, pocnigskeHb npuainsae ysary po3pobui Ta 3acto-
CYBaAHHIO iHLWWX CTPYKTYPHMX MaTepianis, AKi BUKOHY-
I0Tb QYHKLLiHO MACMBHOIO KapKacy Ta € HOCIEM KNITUH 4
iHWKMX 6ioaKTMBHMX KOMMOHEHTIB [4, 5, 6]. Cepeg, Takux
maTtepianis ocobnmBe micue B pereHepaTUBHIN megu-
LMHi 3aliMatoTb ayTo/IOriYHI MmaTepianu, Hanpuknag PRF
(Platelet Rich Fibrin), ski Ha cborogHilWHIN AeHb € «30-
NOTUM CTaHAAPTOM» pereHepaTMBHOT meauunHn. OTpu-

MaHWN 3 BNACHOI KPOBi NauieHTa Takuin GibpuHOBUIA
MaTPMKC MPALIOE AK B AKOCTI MACMBHOrO KapKacy, TaK i
6e3nocepeaHbO BN/AMBAE Ha MpoLlecn nponidepalii 3a
paxyHOK ekcnpecii ¢paktopis pocty [7, 8, 9, 10, 11]. 3a-
CTOCYBAHHA BKa3aHWX maTepianis 3HaMLWAO CBOE Micue
i B CTOMaToONOrii Npu onepauiax BUAANEHHA TPETiX MO-
napis [12], a TakoX i NpW iHLWKX XipypriYHUX BTPy4aH-
HAx [13, 14, 15]. Ha cborogHiWwHiin AeHb BiamMiyaeTbcA
3aCTOCYBAHHA TAKOro ayToOJIONYHOro martepiany B ABOX
OCHOBHUX dopmax, a came y renenonibHin Ta iH'ekuin-
Hin [15, 16, 17].

Ha gaHuii yac npoBeAeHO BeINKY KinbKicTb nabo-
PaTOPHMX Ta eKCnepuMeHTaNbHUX AOCNIAXKEHb BACTU-
BOCTEW ayTO/IOrYHOI NAasmu. 3okpema, 6yno BCTaHOB-
NeHo, Wwo oTpuMaHa 3 ¢pakuili Kposi L-PRF, aka 6arata
TpOoMbOLMTaMM | NerKkouuTamMu, CyTTEBO BMJIMBAE HA
pereHepauito paH [18, 19]. Psag astopis Kim BJ, Kwon
TK Ta iHWwux npuainunu ysary noeaHaHHio PRF 3 KicT-
KOBO-MNACTUYHMM MaTepiasioM, 30Kpema 3 peKkombi-
HaHTHUM mopdoreHHUM 6inkom (rhBMP-2) ntoacbKoi
KicTkM [20]. AHani3 icHyr4YMX METOAUK NOEAHAHHA Ki-
CTKOBO-NAacTMyHoro matepiany 3 PRF nokasas 3acrto-
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CyBaHHA TaK 3BaHoOI iH'eKuUiliHOT PRF B AKoCTi gkepena
daKTopiB poCTy Ta 3B'A3YHOYOr0 KOMMOHEHTY rPaHyn
maTepiany. Xoya oTpumaHa iH’eKuiltHa ¢dopma PRF i
MICTUTb PAL, BaXK/MBUX KOMMOHEHTIB HeobXiaHuX ana
pereHepaLii Ta 32 KOHCUCTEHLED € EANHOI OpPMOLO,
AKA JAE MOXK/MBICTb MOBHOLIHHO 3MiLLATK FPAHY/IN Ma-
Tepiany, NpoTe OCHOBHUM HeZ0NiKOM L€l MEeTOANKM 3a-
NINLIAETLCA BiACYTHICTb MeXaHiYHOi cTabinbHOCTI Takoro
KombiHoBaHoro ckabdonay.

LUlo crocyetbcA iHWOI mMeToamKM oTpumaHHa PRF
KOHLLeHTPaTiB, TO BOHA, HaBMakKK, Mig vyac LeHTpudyry-
BaHHA Bigpa3y Npu3BOAWUTb A0 YTBOPEHHA MEXaHiYHO
cTabinbHOro renenogibHoro Kapkacy. MigrBeparKeHHam
uboro € nposegeHe astopamu De Almeida Noébrega
Correia Pascoal M nopiBHsinbHE AOCAIAKEHHS MiLLHOCTI
Ha po3pwmB Takux ¢ibpuHosux ckaddonais [21, 22]. Bpa-
XOBYHOUM TOM daKT, Wo y npobipui ana 3abopy Kposi nig,
Yyac ueHTpUdYryBaHHA BXKe YTBOPIOETHCA renenosibHui
dibpuHOBMI ckaddong iHTErpyBaTU B HbOFO KiCTKOBUIA
MaTPUKC HEMOK/IUBO.

TakoX Cnif, 3a3HAYUTK, WO OonepaTMBHE BTPYYAHHA
Yy POTOBIA MOPOXHUHI PobUTb NtOBY XipypriyHy paHy
NnoTeHUiNHO iHdiKoBaHOW 6aKTepianbHow dnopoto. Y
3B'A3KY 3 UMM, Hanbinbl nNpiopuTETHUM 3aBOAHHAM
CYYacHOi pereHepaTMBHOI MegUUMHN € CTBOPEHHA Ma-
TepianiB He TiNbKM 3 OCTEOKOHAYKTUBHMM Ta OCTEOIH-
OYKTUBHUM edeKTOM, ane i 3 BUPaXKeHUM JIOKabHUM
KOHTPONbOBaHMM aHTUOaAKTepianbHUM edekTom [23,
24].

BpaxoBytoun pesynbTaTv HaBeLeHMX BULLE AO0CAi-
OKeHb, MM BBAXKAaEMO, LLO NOEAHAHHA MEXaHIYHO CTa-
6inbHOro ¢hibpMHOBOro KapKacy 3 iHTErPOBAaHUM B HbOFO
KiCTKOBMM MATPMKCOM Ta aHTUBIOTUKOM [,03BONIUTb HAM
OTPMMATU OCTEOKOHAYKTUBHUI CKaddona, 3 OCTEOIHAYK-
TUBHMM Ta JIOKa/IbHUM MPOSIOHIOBAHUM aHTUDOaKTepi-
anbHUM edeKTom. Tomy came npu Po3pobLi MeTOANKM
OTPUMAHHSA TaKMUxX cKapdonaiB y CBOEMY eKCnepumeH-
Ta/IbHOMY AOCAIAXEHI MW 30CepeamnIv CBOIO yBary came
Ha BMBYEHHI MOMIMBOCTI YTPUMAHHA aHTUOaKTepiab-
HUX Npenapari..

MeTta gocnigKeHHs.

Bu3HayeHHA 0COGAMBOCTI PO3NOoAiNy KOHLUEeHTpau,i
aHTMBIOTKKIB Yy pPi3HMX PpaKLiax KpoBi i ¢pibpnHoBOMY
MaTPUKCi Ta BUABUTU MONKIMBUIA BNINB iXHIX KOHLEH-
TPALi HAa MexaHiYHy LiNiCHICTb TaKOro KapKacy Ta Ha
KOHLeHTpaLito B HboMy GaKTOpiB poOCTy.

O6’eKT i meTOAU AOCNiAMEHHSA.

[ns ekcnepmmeHTasbHOIo A0CNiAKeHHA 3abip KpoBi
y naujeHTiB (n=90) 3ailicHioBanu 6esnocepeaHbO Nepes,
onepaTtMBHUM BTPYYaHHAM i3 NpuBOAY KiCTKOBOI naac-
TUKM 3 gopasaHHAM PRF membpanu. 3abip Kposi 34ii-
CHIOBANIM B AeKinbKa npobipoK, B o4y 3 AKX AoAaBanu
QHTUBIOTMKM N5 BUKOPUCTAHHA BUMKIOYHO B eKcrnepu-
MeHTI. [locnigrKeHHA NnpoBoAMAOCH 3rigHO 3 NPUHLUMNA-
MW TeNbCiHCbKOI AeKknapaliii BcecBiTHbOI OXOpOHM Npas
NIOAMHN, KOHBeHUiT Pagn €Bponun npo npasa AOANHU
i biomeauLMHY Ta MOJIOXKEHHSM BiZINOBIAHUX 3aKOHIB
YKpaiHu.

[ns aHanisy KoHUeHTpauii aHTubioTukiB y ¢pibpuHo-
BOMYy ckaddongi mu nposenu mikpobionoriyuHe gochi-
OKEHHA 3 TPbOMa OCHOBHMMW BUAAMWM OCTEOTPOMHUX
aHTMbioTKKiB: Lledasonin (CZO, BopuiariBcbkunin Xd3,
YKpaiHa, 250 mr/mn), NliHkomiumH (LIN, dapmauestuny-
Ha ¢ipma «[apHuua», Ykpaida, 300 mr/mn) ta Lunpo-
dnokcaumH (CIP, ®apmaueBtnyHa dipma «dapHuua»,

YKpaiHa, 2 mr/mn). Ona 4aHOTO eKCrnepuvMeHTaIbHOro
OOCNIAXKEHHS HaMW OTPMMaAHO @iBpUHOBUIA MaTPUKC
33 onucaHMMM Hamn metoauKkamum (MaTeHT Ne 159941.
A61L 31/00, A61L 33/00, onybnikosaHo 23.07.2025).
LleHTndyryBaHHA KpoBi 3 iMNperHoBaHMMKU aHTUOIOTK-
KaMW 34iACHIOBANM 3 PO3PaAXyHKY: 12 XBUANH Ha WBUA-
KocTi 2500 06 / xB, nicnsa 4oro 3 XBUAUHU Ha LLBUAKOCTI
3000 06 / xB. Y npoueci ueHTprdyrysaHHs yci 3paskm ¢i-
6pUHOBOrO MaTPUKCy ByNK iIMNperHoBaHi aHTUBIOTUKOM
3 pO3paxyHKy HACTYMHUX KOHLEeHTpaLin: 7,8 ma KpoBi +
0,2 M aHTMBIOTKKa; 7,6 mAa Kposi + 0,4 ma aHTMBIOTU-
Ka; 7,4 mn Kkposi + 0,6 ma aHTMBIOTMKA; 7,2 MA KpOBI +
0,8 mn1 aHTUBIOTMKA. MpY BCTaHOBNEHHI HEObXiAHOT KOH-
LeHTpaujii aHTMBIOTUKIB ANA iMnperHauii BpaxoByBaau
YYT/IMBICTb L0 HUX CEHCOPHOT MiKPOBHOI KyNbTYypMU.

3 MeTOl0 BM3HAYEHHA KOHLLEHTPaALLii BKasaHMX HaMu
aHTMbaKTepianbHMX NpenapaTiB, MW BMKOPUCTaAU Ki-
HiYHMI WwWTam S. aqureus B AKOCTI HGIOCEHCOPHOI Ky/bTy-
pu. [daHuii, 4yTaMBMin A0 aHTUBIOTUKIB BaKTepianbHUi
WwTam, ineHTMdiKoBaHO BigNOBIAHO A0 pPeKomeHAauin
Bergey’s manual of systematics of Archaea and Bacteria
[25]. BuKopwucTOBYlOUM METOA, CepiliHUX MiKpopo3Be-
OeHb B ByNblOHi [26] HamuK Byno BCTaHOB/IEHO 3HAYEH-
HA MIC (MiHIMaNbHUX MPUrHIYYIOUYMX KOHLEHTpaLil),
AN TPbOX aHTMBioTKKIB: uedasoniHy — 0,305 mKr/m,
NiHKOMIUMHY — 5,86 MKr/mA, unnpodnokcaumHy — 0,156
MKr/mn.

LUlo6 OuiHWMTW CTYMiHb HAKOMMYEHHA TOrO YM iHLWO-
ro aHTibiotTuka y ¢pibpmHoBomy ckadpdonai mu BuB4anm
MOro po3nogin y oTpMMaHUX HAMU B €KCNEePUMEHTI Ha-
CTYNHUX paKLin:

1. CupoBaTKK KpoBi, AKa yTBOpMAaaca Yepes 15 xsu-
NIVH LeHTpUdYryBaHHsA.

2. CupoBaTKM KPOBI, BUAineHy i3 cpopmosaHoro o¢i-
6pMHOBOrO 3rycTKa nicns Moro BiATUCKaHHA 3a A4ONOMO-
roto PRF-BOX.

3. Entoat BigTucHyToro ¢ibpmHosoro 3pyctka. Lo6
OTPMMATK e1t0aT MM CMOYaTKY BiATUCKANM 3ryCTOK, Nicna
4Oro 3BaXkyBa/iM MOro y CTEPUIbHUX YMOBaxX Ta A04aBa-
/I A0 HbOTO CTePUNbHUI Pi3ioNoriyHMin PO3UMH B 06’€e-
Mi, eKBiBaneHTHOMY 3HauyeHHio macu (m/v 1:1). Enio-
Lito aHTMBIOTMKA 34ilicHIOBaAM Ha weikepi MR-1 (SIA
BIOSAN, /1aTsisi) npu YacTtoTi nepemiwysaHHA 20 06./xB.
BNpoaoBK 10 XB. NpKW KIMHATHIM TemnepaTypi.

BumiptoBaHHA BMicTy aHTMBIOTMKIB y 3pa3Kax 34iM-
CHIOBANM 33 [OMOMOrOK AUCKO-Andy3iltHOro Tecty
Kirby-Bauer [27]. OKpim BKa3aHOro TecTy Hamu TaKOX
6yN0 3aCTOCOBAHO METOA CepiMHUX MIKpOpo3BeaeHb B
bynblioHi [27, 28].

Ouncko-gndysinHuii Tect [28] BUMKOHYBanM Ha Yalu-
Kax [Metpi 3 arapom Mionnepa-XiHToHa (HiMedia
Laboratories Pvt Ltd., IHgia). Ockinbku dopma Ta posmi-
pY 30H NPUrHIYEHHA POCTY MIKPOOpPraHiamis 3anexaTb
BiZ, rMMBWHKM Ta PiIBHOMIPHOCTI arapoBoro Lapy, B pos-
TAWOBaHi Ha igeanbHO pPiBHIN NoBepxHi Yawku MMeTpi
Aiametpom 100 mm 3anuBanu no 25 mn arapy, Wwo A03-
BO/IN/IO OTPMMATM Wap cepeaosua ToswmHow 4,010,5
MM. 13 1060BOI Ky/NbTYPWN CEHCOPHOrO WTamy S. aureus
roTyBajin CyCMneHsito, ONTMYHA FYCTMHA AKOI Bignosigana
0,5 3a craHgaptom Mak ®apnaHga (npubamnsHo 1.5x108
KYO/mn). Ha noxusHe cepemosuile B Yalwiui MeTtpi Ha-
Hocmamn 1,000 mn cTaHA@PTU30BaHOI MiKpPOBHOI cycneH-
3ii i piBHOMipHO po3noainanu ii No NOBepxHi WwWnatenem.
3aciaHi YallKy NpocyLlyBanm Npu KiMHaTHIn Temnepary-
pi Bnpogos:K 10-15 xB.
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BiaibpaHi 3pasku cupoBaTKM (He po3BedeHUX Ta
po3BegeHnx 1:10 i 1:100) no 2 MKA BHOCW/IM Ha CTe-
pUAbHI Naneposi ANCKK. [anepoBi AUCKM i3 3pa3kamu
CMPOBATKK, BIATUCHYTI GiBPUHOBI 3ryCcTKM Ta AWUCKK 3
aHTMbioTMKamm (TOB «PapmakTme», YKpaiHa) nomiw,a-
/Y Ha NOBEpPXHIO cepenoBuLLa. [liameTpu 30H 3aTPUMKM
POCTYy TECT-KyAbTypu BU3HAYaNAM MICAA Ky/NbTUBYBAHHA
B TepmocTaTi npu Temnepatypi 37°C snpogosx 24 roa,.
O6pobKy uMPpoBMX 306parkeHb MNOCIBIB Ha 4allKax
34iiCHIOBa/M 33 AOMOMOrOK KOMM'IOTEPHOI Nporpamm
UTHSCSA ImageTool 2.0 (The University of Texas Health
Science Center in San Antonio, ©1995-1996). CepeaHi
3HAYeHHA AiaMeTpiB 30H 3aTPUMKKU POCTY BUPAxXoByBanum
Ha OCHOBI pe3y/bTaTiB TPbOX He3aNAeXHUX JOCNIAiB.

KoHLeHTpaLito aHTMBIOTMKa Y 3pa3Kax BU3HAYaM 3a
[0NOMOrol AO0CNIAKEHHA METOAOM CepilHUX MIKpo-
po3BeAeHb B 6ynbioHi [2, 3, 4]. KoHTponamu cayunm
BUXiZHi PO34YMHMN aHTUBIOTUKIB, AIKi BUKOPUCTOBYBAUCA
ANA HacnyeHHA GiBPMHOBKX 3rycTKiB. Y rOpU30oHTaNbHUI
pPAA NYHOK NNOCKOAOHHOIO NOMICTUPEHOBOrO MNAaHLWeTa
(Thermo Fisher Scientific Inc., CLLUA) cTepunbHO BHOCU-
v no 100 mKkn 6ynbitoHy Mionnepa—XiHToHa (HiMedia
Laboratories Pvt Ltd., IHgia). B nepwy nyHKy BHOCWUAU
100 mKAn JocnigxKyBaHoro 3paska (nonepegHbo posBe-
aeHoro 1:100 i30ToHIYHUM po3unHOM). MeTogom nepe-
KaTiB OTPUMYBaIN PAL ABOKPATHUX CEPINHNX PO3BEAEHb
OOCNiAXYBaHOro 3paska. B iHWOMYy ropuMsoHTanbHOMY
paAay aHaNorYHMM YMHOM FOTYBA/IM ABOKPATHI CepilHi
po3BeAeHHA aHTUBIOTUKA. Y KOHTPO/IbHI NIYHKU (KOH-
TPOJIb POCTY KY/IbTYPU) BHOCUAWN IULLIE NOXKUBHUMN BYb-
MoH. Jani B yci NYHKM BHOCUMAM No 50 MKA CTaHAapTU30-
BaHOi 32 ONTUYHOI FYCTUHOK CYCMEH3IED CEHCOPHOTO
wramy S. aureus (B KiHLEBIN KOoHLUeHTpauii 5x10° KYO/
M/). 3 MeTOK OTPUMAHHS CTAaTUCTUYHO AOCTOBIPHMUX
OAHUX [OCNioXKEeHHA NPOBOAMNOCL Y TPbOX MAAHLIEeTax
OAHOYACHO 3 OTPMMAHHAM iAEHTUYHUX YMOB.

Ha npotasi 24 rogmnH npu temnepatypi 372C nposo-
OVAK iHKyBaLio 3acisHMX NAaHLWEeTIB B CTaTUYHOMY iH-
Ky6aTtopi MIR-162 (SANYO Electric Biomedical Co. Ltd.,
AnoHis). Bigpasy nicna nociBy Ta nicna 24 roguH iHKy-
6auji, npn ooBXKHI xBUAi 600 HM, NPOBOAMNM OLHKY
POCTY Ky/NbTyp B NIYHKAX LWIAXOM aHasi3y ONTUYHOI ryc-
TUHU cepenosuiLa (OD), BUKOPUCTOBYIOUM CreKTpodo-
TomeTtp Synergy™HTX (BioTek Instruments Ink., CLUA).
3 MeTOol OTPMMAHHSA [AOCTOBIPHUX CTaTUCTUYHUX JAHUX
3HauyeHb MIC (MiHiManbHOT NPUrHiYYyOYOT KOHLLEHTPALLT)
BMMIPIOBAHHA NMPOBOAWMAW MapanefibHO y TPbOX M/aH-
LeTax, Nicna 4oro BMpaxoByBaau cepeaHi 3HavyeHHA OD
AN KOXKHOT IYHKKW. [puiimatoum oo yBaru peanbHe 3Ha-
YyeHHA MIC aHTMBiOTMKa A1 CEHCOPHOT KyNbTypu i CTy-
NiHb PO3BeAEeHHA LOCNIANKYBAHOrO 3pa3ka, AKWIN faBas
QHANOTIYHI XapPaKTEPUCTUKN POCTY CEHCOPHOI KyNbTypH,
33 cepefHimuM 3HaYeHHAMKU OD 0buMCNOBaAIM KOHLEH-
TpaLito aHTMBIOTMKA Y 3pasKy. YCi eKCnepuMeHTU BUKO-
HYBanu Tpuui.

3 MeTo BU3HAYEHHSA BN/IMBY aHTUOIOTUKA Ha iHAYK-
TUBHI BiacTMBOCTI $pibprMHOBOro ckadpdonay mu BU3Ha-
Yann KoHueHTpauii dakTopiB pocty VEGF-A (Vascular
Endothelial Cell Growth Factor) Ta PDGF-AA (Platelet
Derived Growth Factor) y paKLisax oTpMMaHUX Ha Pi3HWUX
perkmumax ueHTpudyrysaHHs: L-PRF, A-PRF, I-PRF, Sticky
bone 3rigHO cTaHZAPTHOrO NPOTOKOAY MPUrOTYBAHHSA
PRF KOHUEHTpaTiB Ta eKCNepPUMEHTaNbHI PEXUMU LIEH-
TpudyryBaHHs, WwWo BrAto4anmn 2500 06/x8 (12 xBuauH),
3000 06/x8 (3 xBunmHu) (Experimental A) Ta 2000 06/x8

(12 xBmaun), 2500 06/x8 (3 xBuamHu) (Experimental B)
(NaTeHT N2 159941. A61L 31/00, A61L 33/00, ony6niko-
BaHo 23.07.2025). MNepepn, ueHTpUYryBaHHAM [0 KO-
HOT i3 WecTn dpaKuin 6yno AoAaHOo BULLE BKa3aHi Hamu
aHTUBIOTUKK. IMyHODEPMEHTHII aHani3 PiAKoi YaCTUHU
naasmu, OTPMMAHOI BiATUCKAHHAM 3 ¢ibpUHOBOrO 3rycT-
Ka, NPOBOAWAWM 32 CTAHAAPTHUM MPOTOKO/IOM 3rifHO
iHCTpYKLUii 3a gonomoroto Habopy ELISA KIT. OnTuuHy
LWiNbHICTb (OD) KOMKHOT IYHKM BM3HAYaNM Ha OOBMKUHI
XxBuAi 450 HM 32 4OMOMOTO0 MIKPOMAAHLWETHOTO 34NTY-
Baya ER500.

CTaTUCTUYHWIA aHani3 pe3y/nbTaTiB BMKOHAHO 3a
Jornomoroto naketiB nporpam Microsoft Excel 2016
(Microsoft 365), i R (RStudio 2025.05.1, Posit Software,
PBC). [na nepeBipKM 3HAYYLLOCTI BigMIHHOCTEN MiXK
[OCNiAXKYBAaHUMM 3pa3KammM 3aCTOCOBAHO OAHOdaKTOp-
HUI gucnepciiHuid aHanis Welch’s ANOVA Test. AKwio
BigMIHHOCTI BMABAANMCA 3HAYYLLMMWN, MIKIPYNoBi Big-
MIHHOCTI MepeBipAAM Ha 3HAYYLWiCTb 33 A0MNOMOro
t-kpuTepito CTblogeHTa 3 nonpaskoto boHdeppoHi ans
MHOXWHHOTO TEeCTYBaHHSA.

Pe3ynbTaTu gocnigKeHHs Ta ix 06roBopeHHs.

BuKOpUCTaHa y AOCNioKEHHAX CEHCOPHA MiKpobHa
KynbTypa (S. aureus) XxapaKTepusyeTbCA YyTAMBICTIO A0
B-nakTamHuMx aHTMBGIOTUKIB, NiHKO3amigiB Ta ¢TOpXiHO-
NOHiB. Ha niarotoBYyOoMy eTani MeToaom cepiiHMX pos3-
BeZeHb B By/blMOHI 6yN10 BCTaHOBNEHO, WO il PiCT NOBHi-
CTHO NMPUTHiYYeTbCA Leda3oniHOM B KOHUeHTpauii 0,305
MKI/MA, niHKOoMiuMHOM — 5,86 MKr/mn, uunpodnokca-
ymHom — 0,156 MmKr/mn.

[ofaBaHHA PO3UYMHY aHTMBIOTMKA [0 KpoBi nepen
bopmMyBaHHAM 3rycTka 3abesneyye Moro iHKkopnopadito
B CTPYKTypy yTBOpeHoro ¢ibpnHoBo-TpomboLMTapHO-
ro MaTpUKCy. 3aXOnneHUM 3ryCTKOM aHTUBIOTUK MoKe
JIoKanisyBaTuca y pifKin ¢asi, ska 3anoBHIoe 1oro, abo
YTpUMyBaTUCA BiINKOBOIO CTPYKTYPOto GibPUHOBO-TPOM-
6ouMTapHOro MaTpuKey. Ansa 3’acyBaHHSA LbOro NUTaHHA
cbopmoBaHuit GpibpMHOBUIA 3rycTOK Miggasany npecy-
BaHHIO, i B pe3ynbTaTi o4ep)KyBanu BiATUCHYTY 3 MOro
CTPYKTYpPM CMPOBATKy Ta crnpecoBaHuin ¢ibpuHoBMit
Kapkac (Tak 3BaHy membpaHHy dopmy). CnpecoBaHuit
3ryCTOK MICTUTb /ive HeBeNuKUi oB'em piguHK, WO
CBiAYMTb NpPO iHKOpMopaLilo aHTUBIOTMKIB BCcepeguHy
noro 6inkoBoro Kapkacy. Yci enemeHTU eKkcnepumeH-
Ta/IbHOI CUCTEMM TECTYBAIN HA NMPUCYTHICTb aHTMBIOTMKa
oKpemo. Kpim Toro, BU3HauanM KOHLEHTpaL,ito aHTubio-
TMKa B CMPOBATLL, AKA YyTBOPMIACA B NPOLLeCi NpUpoaHOi
peTpakuii Tpomba BnpoaoBxk 15 xB. ioro popmyBaHHA.
Takuin meTogoNoriyHUi Niaxia, A03BOAUB OLIHWUTM PO3-
nofin aHTMbioTMKa Mix ycima dasamu ekcnepumeH-
Ta/NlbHOI CUCTEMM.

Yci npoTecToBaHi 3pa3ku 3 aHTMBIOTMKaMK MOKasanu
3HauyHy A0CToBipHY (p<0,05) aHTMGaKTepianbHy aKTUB-
HiCTb, Ha BIAMIHY Bif, KOHTPONbHMX 3Pa3KiB, OTPUMAHMX
WAAXOM iHKopropauii ¢ibpnMHOBOro 3ryctka isoToHiy-
HUM PO34YNMHOM.

fIKicHe BM3HaYeHHA NPUCYTHOCTI aHTMbBioTMKa (CZO)
B YCiX enemeHTax eKCnepumeHTanbHOi cucteMu 34in-
CHIOBA/IM 3a Aonomoroto auckoguoysiiHoro metoay
(tabn. 1, puc. 1). AHTMOaKTepiaNbHUIA ePeKT BiAHOCHO
CEHCOPHOI KynbTypu S. aureus 6yno BUABNEHO B YCiX
BifibpaHMX 3pasKax, Npo WO CBiAYMAM AiaMeTpu 30H
3aTPUMKM POCTY CEHCOPHOI KynbTypu. MpoTe, NoTpibHO
3a3HaynTH, Wo AocToBipHO (p<0,05) HanbinbLlumMmm Byau
OiaMeTpu 30H 3aTPUMKM POCTY BUKOPUCTAHOrO A/1A Ha-
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Tabnauusa 1 — MpoTumikpobHa aKTUBHICTb enemeHTiB pibpUHOBOro 3rycTka, HacuueHoro uedasoniHom
(aiameTpu 30H NpUrHiYEHHA POCTY CEHCOPHOI KYNbTYPU S. aureus, Mm)

PospaxoBaHa KOH-| Po3BefeHHA 3paskis
JocnigeHi 3pasku ueHTpauia CZOy
3paskax, MKr/mn He po3sepeHni 1:10 1:100

KoHTponb aHTUBiOTUKA CZ0 250 40.19+0.37 34.15+0.51 28.06+0.45
KoHTponb CuposaTka 0 0 0
7,2 mn Kposi + 0,8 mn CupoBaTKa i3 3ryctka 0 0 0 0
i30TOHIYHOTO PO3UMHY BiaTUCHYTUII TPOMbB 0 NT NT

CupoBaTtka 6,25 34.70+0.79 */* 26.23+0.28 */* 18.61+0.26 */*
7,8 mn Kposi + 0,2 mn CZO | CupoBaTKa i3 3rycTka (po3BeneHHn 31.48+0.31 */* 23.98+0.49 */* 16.72+0.11 */*

BiATUCHYTU TPOMB 1:40) 46.71+1.53 */* NT NT

. Cuposatka 125 29.9740.34 *' 26.12+0.27 ¥/ 17.16+0.22 ¥

7,6 mn kposi + 0,4 M_n €20 CupoBaTKa i3 3rycTKa (poase,'u.eHHﬂ 29.14+0.25 */* 25.39+0.28 */* 16.34+0.17 */*
(po3BeaeHHn CZO 1:20) )

BiaTUCHYTUII TPOMB 1:20) 44.53+0.52 */* NT NT

CupoBaTka 18,75 28.02+0.26 *' 22.83+0.43 *' | 18.06£0.42 */'
7,4 mn kposi + 0,6 mn CZO | CuposaTKa i3 3rycTka (po3BeaeHHA 32.10+0.27 */* 23.67+0.32 */* 18.16+0.35 */*

BigTUCHYTUI TPOMB 1:13) 41.09+0.48 * NT NT

CupoBaTtka 25 29.62+0.17 ** 25.06+0.19 */* 17.56+0.23 */*
7,2 mn KpoBi + 0,8 mn CZO | CupoBaTKa i3 3rycTka (po3BeaeHHA 29.98+0.25 */* 22.43+0.32 ¥/* 16.63+0.26 */*

BiaTucHyTUII TpOM6 1:10) 39.27+0.40° NT NT

Mpumitkn: NT — cnpecoBaHmMiM 3rycTOK TeCTyBaAM Y LWinbHil dopmi, 6e3 posseaeHb; * — p<0,05 npu NOPiBHAHHI 3 KOHTPOALHUM po3ynHom CZO;

"~ p<0,05 npu NOpiBHAHHI 3 KOHTPoOsieM 6e3 aHTMBioTHKa.

CMYEHHA pOo34MHYy Uedas3oniHy, y NOPiBHAHHI 3i 3pas-
Kamu CUPOBATKM, OTPMMaHOI 3 BiaTUCHYTOro ¢ibpuHo-
Boro ckaddonay Ta npu NpUMpoAHii peTpakuii Tpomoby.
OTpMMaHWUN HaMK pe3ynbTaT Bigobparkae pPiBHOMIPHMI
po3noain aHTMbGioTMKa Yy pPi3HUX ¢paKLifax KpoBi, BU-
KopucTaHoi gna ytBopeHHA PRF. AHanoriyHy KapTuHy
cnocrepiranyM npu TecTyBaHHi 3pasKiB, po3BeAeHWX B
10 i 100 pasiB. 3a¢ikcoBaHO 3aKOHOMIipHE 3MEeHLIEHHS
Bi4NOBIAHMX AiaMeTpiB 30H 3aTPUMKN POCTY CEHCOPHOT
KYNbTypU S. aureus NpOMOpLiNHO A0 CTyneH po3se-
[EHHA 3pa3skKiB CMPOBATOK.

JocnigrKeHHA NoKa3ano TaKoXK NPUCYTHICTb Ledaso-
NiHy B membpaHHin popmi PRF. OcKinbKu ana TectyBaH-
HA Y KOXHOMY gocnigi 6yno BUKOpUCTaHO Bech Bianpe-
coBaHUI GibPMHOBUIA 3ryCTOK, AiaMETPU 30H 3aTPUMKM
POCTYy CEHCOPHOI Ky/bTypM B OKPEMUX BUMNAZKAX HABITb
nepeBuLLYBanM KOHTPOJIbHI 3HAYEHHA, OAep)KaHi anA
pO34MHY aHTUBIOTMKA. BapTo 3ayBakuTH, WO A0AABAH-
HA B eKCNepuMeHTaibHy cuctemy 6inbwnx 403 PO3UUHY
uedasoniny (0,6 mn Ha 7,4 mn Kposi i 0,8 mn Ha 7,2 mn
KPOBIi) Np13BOANAO A0 NOTipLUEHHA MEXaHIYHUX BNACTU-
BOCTEN CHPOPMOBAHOTO 3ryCTKA: YTBOPIOBABCA AYKE HiX-
HUI GIBPUHOBUIA KapKac, AKMIA BYB MexaHiYHO HecTa-
6inbHMM i NOraHo NigaaBaBcA NPecyBaHHIO.

TakKnm YMHOM, cepis nonepesHix AOCAIAKEHb MOKa-
3a/1a NPUCYTHiCTb aHTMBiIoTMKa (CZO) B ycix enemeHTax
eKCnepumMeHTanbHOI cucTemMun — i y BIATUCHYTIN i3 i-
GpPMHOBOrO 3rycTKa CMpPOBATLi, i B MembpaHHili popmi
PRF. OgHaK gocnigreHHa anckoamndysinHMm meToaom
€ Inwe AKiCHMM. BOHO He 0,03BONAE TOYHO BCTAHOBUTU
KOHLEHTpaL,ito aHTMBIOTMKa B A0OCNiAKYBAaHOMY 3Pa3Ky i
3p0bUTM OCTATOUYHWUI BUCHOBOK NPO MOro po3nogin mixk
OKPEMUMMU eleMEHTaMM eKCMEPUMEHTA/IbHOI CUCTEMM.

ToMy MeTO HacTynHoro etany poboTu CTano Kifb-
KicCHe BM3HAYeHHA BMICTy aHTUDIOTMKIB Y eKcnepumeH-
TaNbHUX 3pa3Kkax PRF. [ns uboro 3actocoBaHo 6inblu
TOYHWW | YYTANBUI METOZ, CEPIAHMX PO3BeAeHb. 3 MeToto
BMK/IIOYEHHA MOX/MBOTO BMJIMBY CUPOBATKOBUX hAKTO-
piB Ha pPiCT ceHCOpPHOI KyNbTypK S. aureus byno BUKOHa-
HO Cepil0 KOHTPOJIbHUX AOCAIAIB i3 CMPOBATKOK KPOBI
6e3 aHTMbiOTMKA. AHani3 KpUMBUX POCTY, NOBYAOBaHUX

Ha OCHOBI pPeeCcTpaLLii ONTUYHOI WiNbHOCTI cepenoBMLLa B
peXUMi peNnbHOro Yacy (Yepes KOXKHY roguHy BNpoaoBK
24 rop.), NOKasaB BiACYTHICTb iCTOTHOrO BMAMBY iHTaK-
THOT CMPOBATKMN KPOBI Y BigMOBIAHMX KOHLLEHTPALLIAX Ha
iHTEHCMBHICTb POCTY CEHCOPHOI KyAbTYypU.

EKcnepuMeHTU 3 HacMyeHHAM ¢ibpPUHOBOrO 3rycTka
npoBeAeHo i3 TpbOoMa MPOTUMIKPOOHUMM Mpenaparta-
MU — uedasoniHOM, NIHKOMILMHOM i uunpodaokcaum-
HOM. BUKOPUCTAHWI B SKOCTi CEHCOPHOI KY/IbTYPU LUTam
S. aureus XapaKTEPU3YETbCA BUCOKOK YYTAMUBICTIO [0
uMx aHtubioTmkie: MIC uedasoniHy — 0,305 mkr/mn,
MIC niHKomiumHy — 5,86 mkr/ma, MIC uunpodnokcaum-
Hy — 0,156 MKr/mna. 3 MeTol OTPUMaHHA A0CTOBIPHUX
CTAaTUCTUYHUX [AHUX 3Ha4yeHb TeCTyBaHHA pO3BeAeHb
KOXHOTO 3pa3ka NpoBOAWAN NapasieNIbHO Yy TPbOX MN1aH-
LeTax, nicna 4oro BUpPaxoByBaau cepeaHi 3HavyeHHA OD
ONA KOXKHOro po3BeeHHA. IHamBiAyanbHi 3HayeHHAa OD
B MapanenbHUX JyHKax MJIaHLWeTiB BMKOPUCTOBYBA/N
ONA NPOoBeAEeHHA AWChepciiHOoro aHanisy. Mpuiimatoun
00 yBarn peanbHe 3HayeHHsA MIC aHTMbBIOTMKa ons ceH-
COPHOI KyNbTYpU i CTYNiHb PO3BEeAEHHSA AOCNIAKYBAHOTO
3pa3Ka, AKUN [aBaB aHANONYHI XapaKTEPUCTUKM POCTY
CEHCOPHOI KynbTypu, 3a cepegHimu 3HadeHHAMmM OD
064nCOBaANIM KOHLEHTPAL,0 aHTMBIOTMKa Y 3pa3Ky. Pe-
3y/IbTaTU BUKOHAHOTO TECTYBaHHA OKPEMWX e/IeMEHTIB
$ibPUHOBMX 3ryCTKiB HaBeAeHO B Tabn. 2.

B ekcnepumeHTax no HacuyeHHto PRF uedasoniHom
npu gogasaHHi 4o 7,8 ma Kposi 0,2 mn po3umHy ueda-
300iHy 250 mr/mn  npouec iHKopnopauii aHTM6ioTUKa
y ¢ibprMHOBO-TpOMBOLMTAPHUIA MATPUKC BifbyBaBsca
cnabo. Y cnpoBaTuj, BianpecoBaHil i3 3rycTka Moro KoH-
LeHTpauia 6yna BABivi, a B entoaTi NpecoBaHOro 3rycr-
Ka — B 4 pasun MEHLLOID, HiXK Yy peTparoBaHili cupoBsaTy,i
(p<0,05). Lledasonin B3arani npoasMB clabKy 34aTHICTb
00 iHKopropau,i B 6in1KoBy CTpyKTypy ¢ibpnHOBO-TpOM-
6ouuTapHoro maTtpukey. Mpu 36inbweHHi 403K aHTUGI-
OTMKa B eKcnepumeHTanbHi cuctemi (go 0,4 mn / 7,6
M/ KpoBi i 0,8 ma / 7,2 mn KpoBi) MOro KoHLUeHTpaLin
B €/1t0aTi NPecoBaHOro 3rycTka 3a/MLianaca BABiYi MeH-
OO, HiXK y peTparoBaHiit cuposaTui (p<0,05). /lnwe B
ekcrnepumenTi 3 0,6 ma uedasonidy / 7,4 mn Kposi cno-
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cTepirain Moro piBHOMIPHWIA PO3MoAin MixX ycima ene-
MEHTAMM CUCTEMMU.

Ha BigmiHy Big uedasoniHy, NiHKOMIUMH 3HAYHO
aKTMBHiWle HacuuyyBaB ¢ibPMHOBO-TPOMOBOUUTAPHNI
3ryCTOK. PiBHOMipHMIA MOro po3noain mix ycima enemeH-
TaMM eKCnepuMeHTaNnbHOI CUCTEMM CMOCTEpIranu nvwe
npu MiHiManbHili o03i HacnyeHHs (0,2 MA PO3UMHY JiH-
KomiuuHy 300 mr/mn / 7,8 mn Kposi). Mpwu 3acTocyBaHHI
ANA HacuuyeHHs binbwnx gos (0,4-0,8 mn) NiHKOMILUHY
cnocTepirann Moro akTUBHY iHKOpPMOpaLito B CTPYKTYpY
PRF. Mpu LbOMYy OCHOBHa KiNbKiCTb aHTUBIOTUKA /IOKa-
nisyBanaca y piakin ¢asi, ska HanosHoBana ¢ibpuHo-

BMI KapKac. Mpo ue cBig4MTb ABOKpaTHE 36iNbLUeHHA
KOHLLeHTpPaL,ii NIHKOMILUWHY Y BIATUCHYTIN i3 3rycTKa cu-
poBaTLi, NOPIBHAHO i3 CMPOBATKOM. AKa yTBOpWACA B
npotieci Moro NpupoaHoi peTpakuii (p<0,05). Mpu 3acTo-
cyBaHHi 0,8 M1 PO3YMHY NIHKOMIUMHY AN HAaCUYEHHA
7,2 mn KpoBi BigbyBanacA MakcMmanbHa iHKoprnopaLis
aHTMbioTMKa y 6inkoBM GiIBPUHOBMIA KapKac 3rycTka.
Byno BCTaHOBMEHO, LLLO MOro KOHLUEHTPALLiA B entoaTi Bif-
TUCHYTOTrO 3ryCcTKa BABiYi bisblua, HiXK Y BiANpecoBaHil i3
HbOFO CMPOBATLL.

KoHugeHTpaLia umMnpodaoKkcaumHy B efltoaTax BiaTuc-
HYTWX 3TYCTKIB NPW yCix BapiaHTax NOCTaHOBKM eKcrnepu-

CupoBatka

CupoBatka 13

3rycTKa

BinTucuayTtuii TpomM6

Kontpons,
CZ0, 250

MKT/MJI

7,8 M1 KpoBi

+0,2 M1 CZO

7,6 MJ1 KpOBI

+0.4 ma CZO

7,4 Mi1 KpoBi

+ 0,6 M1 CZO

7,2 M1 KpOBi

+ 0,8 i1 CZO

PUCYHOK 1 — MpUrHiYeHHA POCTy CEHCOPHOT KYNbTYpU S. aureus enemeHTamm GpibPUHOBOrO 3rycTka, HacMueHoro uedasoniHom
(1 - He po3BegeHuit 3pa3oK; 2 — po3segeHHsa 1:10; 3 — po3seaeHHs 1:100).
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Tabnauusa 2 — KoHueHTpauia aHTM6ioTUKiB B enemeHTax GpibpuHOBUX 3rycTKiB
NpU BUKOPUCTAHHI Pi3HUX peXXUMiB HACUYEHHA

CKknap eKcnepuMeHTabHOI cMCTeMM Po3paxosaHa BcTaHoOBAEHa KOHLEHTpaLia aHTUBioTUKa, Mr/mn
KOHLLeHTpaL,if aHTu-
. Sl LE 2 G T CupoBaTka nicna CupoBaTKa, Bignpeco- MpecoBaHuii
AL SIS HEe g peTpakuii 3rycTka BaHa i3 3ryctka 3rycToK

Lledazonin, 250 mr/mn

0.2 ml 7.8 ml 6.25 3.91 1.95% 0.49*

0.4 ml 7.6 ml 12.5 3.91 7.81* 1.95*%

0.6 ml 7.4 ml 18.75 15.63 15.63 15.63

0.8 ml 7.2 ml 25.0 7.81 15.63 3.91*
NinkomiuuH, 300 mr/mn

0.2 ml 7.8 ml 7.5 4.7 4.7 4.7

0.4 ml 7.6 ml 15.0 9.4 18.75* 9.4

0.6 ml 7.4 ml 22.5 9.4 18.75* 4.7*

0.8 ml 7.2 ml 30.0 18.75 9.4* 18.75

LunnpodnokcauuH, 2,0 mr/mn

0.2 ml 7.8 ml 50 0.0625 0.0156* 0.0039*

0.4 ml 7.6 ml 100 0.125 0.0625* 0.0039*

0.6 ml 7.4 ml 150 0.125 0.0625* 0.0156*

0.8 ml 7.2ml 200 0.125 0.250* 0.03125%*

MpUMITKK: 1 — KOHLEHTpaL,ii aHTMBIOTMKIB pO3paxoBaHi Ha OCHOBI CepeaHiX 3Ha4YeHb ONTUYHOT LWiNIbHOCTI KY/bTYP, OAEPMKAHUX MPU BUKOHAHHI
3 He3anexHux ekcnepmmeHTis; 2 — p<0,05 Npu NOPIBHAHHI 3 KOHUEHTPALiE aHTUBIOTMKA B CMPOBATLL, OAEPMKAHIM NicAA NPUPOAHOT peTpaKuii

3ryCTKa BNPOAOBK 15 XB. M0ro ¢popmyBaHHs.

MeHTY 6yna B 4-16 pasiB MeHLLOLO, Ha BiAMiHY Big 3pas-
KiB BignpecoBaHNX CMPOBATOK Ta B 4-32 pa3n MeHLLOLo,
HiXX y peTparoBaHux cupoBaTok (p<0,05). BkazaHui dpakT
CBiYMB MPO HECXWU/IbHICTb A0 iHKOpnopaLii y 6inkoBui
Kapkac PRF.

XapakTep BiAHOCHOrO PO3MoAiNy aHTUGIOTUKIB MiX
efleMeHTaMn  eKCMepUMEHTANIbHUX CUCTeM HarnagHo
LEMOHCTPYIOTb Aiarpamu, npeacraBneHi Ha puc. 2. B
npoveci HacnyeHHs PRF uedasoniHom (puc. 2A) i niHKo-
MiumHoM (puc. 2B) y 3rycToKk notpannse 6am3bko 70%
BBEAEHOro y cMCTEMY aHTUBIOTMKA. BUHATOK CTaHOBUTL
3aCTOCYBaHHA MiHIMaNbHOI [03M HacuyeHHA uedaso-
niHy (0,2 mn po3sumHy / 7,8 MA KPOBI), KOAKU y 3TYCTOK
iHKopnopye nAnwe 6amn3bko 40% aHTUBIOTMKA. 3HAYHO
ripwe BigbyBaeTbcA HacuyeHHA PRF uunpodnokcaum-
Hom (puc. 2C).

B pesynbraTi HacuuyeHHs aHTMbioTMKamm PRF 3Ha-
YHa YacTMHa npenapaTis nepebysae y pigkin ¢asi, Aka
YTPUMYETbCA BinkoBMM ¢ibpMHOBUM Kapkacom. Besno-
cepeaHbo y GINKOBMI KapKac iHKOPNOPYE MeHLWaA YacT-
Ka ycix npenapartiB. MopiBHAHO Halcnabwy 34aTHiCTb
[0 iHKopnopauii B PRF, i ocobaunso y ioro ¢pibpuHoBui
KapKac, BuaBaae uunpodaokcaunH. Mpu aHanisi otpu-

Tabnunua 3 — KoHueHTpauia ¢paKTopiB pocTy y naasmi Kposi

npu poaaBaHHi aHTUbBIOTUKIB

MaHuX GiBPMHOBMX MATPUKCIB HAMU TaKOXK BiAMiYeHO
CYTTEBE 3HUXKEHHSA iXHiIX MexaHiYHMX BAACTUBOCTEN MpK
[0faBaHHI B eKCNepMMeHTasIbHY CUCTEMY BUCOKUX A03
po34uHiB aHTMBIoTHKIB (0,8 MmA / 7,2 mn Kposi). Lie npu-
3BE/I0 A0 YTBOPEHHA MeXaHi4YHO HecTabinbHoro ¢ibpu-
HOBOrO KapKacy. Hamu BCTaHOBNEHO, LLO ONTUMANbHU-
MW pexxumamm HacuueHHsa € 0,4 ma abo 0,6 mn po3umHy
aHTMbioTMKa i 7,6 mn abo 7,4 mn Kposi BignosigHo. Mpwu
TAKUX peXKMMax BAAETbCA AOCATHYTU ONTUMAsbHOI iH-
KOpnopaLiii yCix TeCToBaHUX Npenaparis y cTpyKTypy PRF
6e3 HeraTMBHOro BN/AMBY Ha Qi3nYHi BNACTMBOCTI 3rycT-
Ka.

BpaxoBytoun pesynbTaTv nposeseHux Mikpobiono-
rYHUX JOCNigKeHb, @ CaMe, XapaKTep Po3npuaineHHA
aHTMBIOTKKIB y dpaKLiax KpOBi Ta HEraTUBHWUIA BNINB Be-
JIMKUX 03 IXHiX PO3YMHIB Ha MexaHiuHy cTabinbHicTb ¢i-
6puHoBoro ckaddonay, AN BUIHAYEHHA BNANBY AAHUX
aHTMBIOTMKIB Ha KOHUEHTpaLito dakTopiB pocTy ontu-
MasibHa f03a Uux npenaparTis, AKi BBOAUAUCH B Npobip-
Ky, CcTaHOBMAa He 6inbwe 0,4 ma / 7,6 Mn KPOB.

fIK BUAHO 3 HaBeAEHUX AaHuX y Tabauui 3, He Bia-
Midanacb pisHMUA KOHLEeHTpaLuii daKTopiB pocTy Mmix
dpakyiasmn naasmu 3 iHKOPNOPOBaHMM aHTUOBIOTUKOM
Ta KOHTPO/JbHUMW MOKA3HMKaMW,
HaTomicTb, byna AocToBipHa BiA-

MIHHICTb MiXK Pi3HUMK PpaKLigmm

Mpumitkn: * — p<0,05 Npu NOPiBHAHHI 3 KOHTponem; " — p<0,05 NpK NOPIBHAHHI MiXK dpaKuiamm

KpOBi.

, VpEgG}i;f PDGF-AA pg/ml VEGF-A  (Loec ap pg/mi| M/133MM1 OTPUMAHUMMN NPy Pi3HMX
®pakuii kposi 3 foaaBaHHAM 3 AoAaBaHHAM pg/ml KOHTpOb pexmmax LeHTpudyrysaHHa. Tak,
aHTMBIOTMKa LT SO ERTAL 30KpeMma, Npu iHKopnopawji aHTK-

L-PRF 47.72+8.62" 92.05+0.39" | 48.96£9.69" | 91.37+0.57' | BIOTMKamMWM AOCTOBIPHO BMLLA KOH-
A-PRF 58.18+15.13" 89.99+1.37" | 67.19+14.14" | 84.63+4.51' | UeHTpauis VEGF-A daktopy Bigmi-
I-PRF 99.02424.24 75.60+5.67' | 117.95+26.69'| 71.5146.29' | “Yanacb y metoaukax Sticky bone
Sticky bone 94.66+13.78" 62.07£6.26' | 97.16+13.00' | 65.17+4.55 | Ta Experimental A'y nopisHAHHI 3
Experimental A 96.20+7.81" 86.68:3.41' |109.22¢13.35'| 86.64t3.65 | L-PRF Ta A-PRF koHueHTpatamu.
Experimental B 135.08+46.20 80.144.21' |165.14:42.06'| 78.35¢4.44' | HATOMICTb, B  iHKOpPNOpOBaHMX

aHTMBioTMKaMK dpaKLisx naasmm
KOHUeHTpauia PDGF-AA ¢aktopy
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o PeTparOBaHa cupoBaTtka

BBignpecoBaHa
cupoBaTka

EBignpecoBaHun 3rycTok

0,2mn (CZO 0,4 mn(CZO 0,6 mn(CZO
6,25 mr/mn) 12,5 mr/mn) 18,75 mr/mn) 25 mr/mn)
25,0 286
33,3 40,0

02mMn(LIN7,50,4mMn (LIN15 0,6 mn (LIN 0,8 mn (LIN 30

Mmr/mn)
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22,5 Mr/mn)

Mr/mn)

30,8
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)

0,2mn(CIP 0,4mn (CIPO,1 0,6 mn (CIP

0,05 mr/mn)

Mr/mn)

0,15 mr/mn)

0,8 mn (CIP
0,20 mr/mn)

PUcyHOK 2 — BigHocHui4 po3nogin uedasoniny (A), ninkomiymHy (B) i umnpodnokcaumty (C)
MixXX enemeHTamu PRF Npy BUKOPUCTaHHI Pi3HMX PeXKUMIB HaCUYEHHSA.
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byna goctoBipHo BMWot0 y L-PRF, A-PRF, Experimental A
Ta Experimental B y nopisHaHHi 3 |-PRF Ta Sticky bone.
MopiBHANBHUI aHanNi3 MiX NiHKOMILMHOM, Ledasoni-
HOM Ta UUNPOPIIOKCALMHOM MOKa3aB AOCTOBIpPHE 3HU-
YKEHHS KOHUeHTpauii ¢paKTopiB pocty y npobax 3 ueda-
30/1iHOM. TaK, y npobax 3 uedas3oniHOM KOHLEeHTpauin
VEGF-A ¢dakrtopy cknagana 43,37+7,44 pg/ml, wo no-
cToBipHO p<0,001 6yN10 HMKYMM Bif, KOHLEHTPALLT 3 NiH-
KomiunHom 157,50+26,95 pg/ml Ta goctosipHo p<0,05
MeHWMM 3 umunpodnokcaumHom 108,72+24,23 pg/ml.
AHanoriyHa TeHAeHLUia Bigmivyanacb npu aHanisi PDGF-
AA, fe KOHUeHTpauia aaHoro ¢akTopy npu AoAaBaHHI
uedasoniHy cknagana 80,57+5,41 pg/ml, wo 6yno go-
cToBipHO p<0,05 meHwWwwmm Big, niHKomiunHy 92,23+0,39
pg/ml Ta meHwuMm 3a unnpodaokcaumH 91,38+0,65 pg/
ml.

AHanis BN/AMBY aHTMbOaKTepiasibHMX MpenapariB Ha
dopmyBaHHA ¢ibpuHoBOro ckadbdongy TakoK NpPoBO-
aunu Polak D, Clemer-Shamai N, Shapira L, siki gosenu,
L0 Y BE/IMKUX KOHLLEHTPALAX aHTUBIOTUKM MOXKYTb He-
raTUBHO BNAMBATU Ha GOPMyBaHHA CTPYKTypu ¢ibpu-
HOBOro Kapkacy. lNpote Hesenuki go 0,5 mn KoHUeH-
TpaLii TaKMx Npenaparis CyTTEBO He BnaMBanu Ha PRF
[23]. Buxogaum i3 npoBeaeHUX aBTOpamM AOCAIAMKEHb
Ta NOPIBHIOKOYMN 3 HAWMMMW CNOCTEPENKEHHAMMN MOXKHA
3a3HAYUTH, WO ONTMMA/IbHOI KOHLEHTPALiE aHTUGI-
OTMKa Ans imnperHauii ¢ibpuHo-KicTkoBUx cKaddon-
AiB € KinbKictb 4o 0,4 mn niHKOMIUMHY. Ha gouinbHicTb
MaNIMX KOHLUEHTpPALi/ npenapaTy TaKoXK HarosoLlyBsaau
i Shaochuan Wang, Youbin Li [24]. Tak, aBTopu niaTsep-
OVUAW, WO 3aBaHTaXeHi y 3baraveHy Tpombouutamu
naa3my aHTUBIOTUKM MOXKYTb 3HUMKYBATM KOHLLEHTPaL,ito
daKTopa pocTy, Lo BMBINbHAETLCA 3 PRP, Ta nopyLuyBa-
TU CTPYKTYpY GiBPMHOBOrO MaTPUKCY B 3an1eXHOCTI Bif,
KOHLEHTpaLji 3aBaHTa*KeHoro aHTMbioTMKa. byno nia-
TBEPAXEHO, LIO HMX4Ya Oo03a aHTMbioTuKiB 36epirana
CBill aHTUMIKPOBHUI edeKT, He BNAMBaOUM Ha paKTopK
pOCTY, IO BUBIZIbHAIOTLCA Ta HE 3MIHIOYN CTPYKTYpY

dibpuHOBOI mepexki. AHani3z pesynbTaTiB nonepegHix
[OCNiAXKEHb TaKOXK BKa3yBaB Ha BUPaXKeHUIt NpoTUMI-
KPOBHMI edeKT y KonareHoBMx Ta NoSiMEepPHUX MiKpo-
BOJIOKHUCTUX cKaddongax [29]. Tak, B eKcnepmmeHTi no
iHKOpnopaLii aHTMBIOTMKA Y BKa3aHi KapKacu uedasoniH
BMABMBCA HalbiNbL CTabiIbHUM NPOTArOM AOBroOro rne-
pioay. MpoTe, y NOPiBHAHHI i3 $iBPUHOBMM MATPUKCOM
noniMmepHUI KapKac 3 MexaHiYHOi TOYKM 30py BMABUBCA
MEHLU YYyTIMBMM [0 BNAMBY aHTMBiOTUKIB. OTXKe, 3acTo-
COBaHi HaMM KOHUEHTpaLii aHTMBIOTUKIB € LinKom ao-
CTaTHIMKM AN1A 3abe3neyeHHA NPOTUMIKPOBHOro edekTty
NpW yMOBI BiACYTHOCTI Y MiKpPOOPraHiamiB pe3ancTeHTHO-
CTi 40 UMX Npenaparis.

BucHoBKM.

1. Ha BiamiHy Big uedasoniHy, NiHKOMILMH 3HA4YHO
aKTMBHiWe HacuyyBaB ¢ibpMHOBO-TPOMOOUUTAPHNI
3ryCTOK. PiBHOMipHWI1 11Oro pos3nogin mix ycima ene-
MEHTAMM eKCMepuMeHTaNIbHOI CUCTEMM criocTepiranu
ivue Npy MiHiManbHin go3i HacuyeHHA (0,2 ma po3uun-
HY NiHKoMiumHy 300 mr/mn / 7,8 mn Kposi).

2. NMopiBHANBbHUI aHani3 MiX aHTMBIOTMKaMK NoKa-
3aB O0CTOBipHE 3HMXeHHA no 43,37+7,44 pg/ml KoH-
ueHTpauii VEGF-A daktopy Ta 3HMxeHHA ao 80,57+5,41
pg/ml KoHueHTpauii PDGF-AA daKkTopy npv AoAaBaHHI
uedasoniHy, WO MOXKe CBiAYMTU NPO MPUrHIYEHHA CUH-
Tesy UM PyMHYBAHHAM AaHUX CUTHANbHUX BinKiB B Npo-
ueci GopmyBaHHA TPOMBOLMTAPHMX KOHLLEHTPATIB.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

OTpuvMaHi HaMKM JoCNigXKeHHA cBigYaTh Npo edek-
TUBHICTb YTPUMYyBaHHA aHTUbiOTMKIB y ibpUHOBMX
ckadpdongax. BusHauyeHHA posnpugineHHA aHTMbBioTu-
KiB y pi3HMX dpaKuiax KPoBi Nig Yac ueHTpudyryBaHHA
BCTAQHOBW/IO NiATPYyHTA ANA NPOBEAEHHA MNOAANbLUNX
KNIHIYHUX JOoCnigKeHb i3 BM3HaAuyeHHs edeKTUBHOCTI
JNIOKANbHOrO BMBINbHEHHA NpenapaTy B paHi. TaKoX npi-
OPUTETHUM Ha Hally AyYMKY MoXKe ByTu i noganblue Bu-
BUYEHHA MeXaHi3my BNAMBY Pi3HUX rpyn aHTUOIOTMKIB Ha
KOHLeHTpauito daKTopiB pocTy.
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BUBYEHHA MPOTUMIKPOBHOI AKTUBHOCTI TA XAPAKTEPY PO3MPUAINEHHA PI3HUX TPYN AHTUBIOTUKIB
Y N/1A3MI KPOBI TA OTPUMAHOMY HAMU ®IEPUHOBOMY CKA®DONA]

€suyK 0. I., MaHTyc A. B., Kyuuk P. B., Poxxko M. M., ApmowyK I. P., Byrepuyk O. B., KosanbuyK H. €.

Pe3tome. Ha cbOrogHilWHiN AeHb BaXKNUBY POJb Y PEKOHCTPYKLii TKAHUH BiABOAATb QYHKLLIOHANbHUM HOCISM
ONA UMX TKAaHUH 4/ KAITWH, @ came, MaTpuLi Ha OCHOBI BiocymicHMX biogerpagytounx maTtepianiB i3 BUPArKeHUM
NIOKaNbHUM aHTUDHaKTepiaibHUM edeKToM.

MeToto AocnigKeHHs 6yno BMBYEHHSA 0COBAMBOCTI PO3NOAiINY KOHUEHTPALT aHTUMBIOTUKIB Y pisHUX dpaKkuiax
KpoBi i GiGpMHOBOMY MATPUKCI Ta BUABUTU MOXK/MBUIA BNAUB iXHIX KOHLEHTPAL Ha MexXaHiuHy LifiCHICTb TaKoro
KapKacy Ta Ha KOHLeHTpaLito B HboMy daKTopiB pocTy.

LLlo6 npoBecTn OLiHKY KOHLEeHTpauii aHTMbioTuKa y ¢pibpmnHoBux ckaddongax 6yno BUBYEHO MOro posnogin y
pi3HUX paszax ekcnepmMmeHTabHOT cucTemm. [poBOAMAN aHANI3 CMPOBATKMK, AKA yTBOPMUAACh Yepe3 15 XBUAWH nicns
LeHTp1yryBaHHA, CMPOBATKN KPOBi BUAiINEHY Nicnsa BiATUCKaHHA GiGPMHOBOrO 3rycTKy Ta aHasi3 entaTty BiaTuc-
HyTOro GibpPMHOBOrO 3rycTka. 3 METOK BM3HAYEHHA BNIMBY aHTMBIOTMKA Ha IHAYKTUBHI BAacTMBOCTI ¢pibpnHOBOro
ckaddonay mm BU3HaYanm KoHueHTpalii dakTopis pocTy VEGF-A (Vascular Endothelial Cell Growth Factor) Ta PDGF-
AA (Platelet Derived Growth Factor) y ¢ppaKuiax oTpmMaHnX Ha Pi3HUX pexnumax LeHTpUyryBaHHs.

Pe3ynbTaTt NpoBEeAEHOTO eKCNepPUMEHTANbHOIO MiKpPOBioNOriYHOrO AOCAIAKEHHSA CBIAYMAN NPO Te, WO Ha BiA-
MiHyY Big uedasoniHy, NiIHKOMILUMH 3HAYHO aKTMBHiILLEe HacMyyBaB GiOPUHOBO-TPOMOOLUTAPHUI 3ryCcTOK. PiBHOMIp-
HUI AOr0 PO3NOAIN MiXK yCiMa efleMeHTaMM eKCNepUMEeHTaIbHOT CUCTEMM CNOCTEPIrav IMWe NPU MiHiManbHIl 03I
HacuueHHs (0,2 M po3unHy niHKomiumHy 300 mr/mn / 7,8 mn Kposi). Mpu 3acTocyBaHHI 418 HACUYEHHA BiNbLIMX
003 (0,4-0,8 mn) niHKOMILMHY crnocTepirann Moro akTMBHY iHKopropauito y ¢ibpuHoBMin maTpuKc. Linnpodnokca-
LMH, HaBMaKuW, NPOAEMOHCTPYBaB CBOK HECXM/bHICTb A0 HaKoMMYeHHo y GpibpMHOBOMY KapKaci, Npo LWwo cBigym-
NN 3HUXKEHHS A0 4-16 pasiB MOro KOHUEHTpaLi B entoatax BiATUCHYTUX 3ryCTKiB, Y MOPIBHAHHI 3 BiaAnoBiagHMMM
3pa3KamMu BiANPecoBaHUX CMPOBATOK. TaKOXK KOHLEHTpauia uunpodaokcaumHy 6yna B 4-32 pasm HUKYOLO, HiXK Y
peTparoBaHux cMpoBaTKax (p<0,05). Mpwu aHanisi oTpuMmaHmx GibPUHOBUX MaTPUKCIB HAMM TaKOK BiAMIYEHO CyTTEBE
3HUMKEHHA iXHIX MeXaHiYHWX BNaCTMBOCTEN MPU A0AaBaHHI B €KCMEePUMEHTANbHY CUCTEMY BMCOKMX 03 PO3YMHIB
aHTMbioTMKIB (0,8 M / 7,2 mn Kposi). Lie npr3Beno Ao yTBOpeHHA MexaHiuHO HecTabinbHoro ¢pibpMHOBOro KapKacy.
MopiBHANBHMI aHaNI3 MiXK NIHKOMILMHOM, Liepa3oniHOM Ta LMnpodI0KCaLLMHOM MOKa3aB AOCTOBIPHE 3HUMKEHHA A0
43,37+7,44 pg/ml KoHueHTpauii VEGF-A dpakTopy Ta 3HUKeHHA 00 80,57+5,41 pg/ml KoHueHTpauii PDGF-AA dakTo-
py came npw AoAaBaHHI LedasoniHy.

OT)Ke, 3aCTOCOBaHi HAMW KOHUEHTpaLii aHTMBIOTUKIB € LiIKOM AOCTaTHIMK ANA 3abe3nevyeHHA NPOTUMIKPOOHO-
ro edeKTy Npu yMOBI BiZICYTHOCTi Y MiKpOOpPraHi3amiB pe3ncTeHTHOCTI 40 UUx npenaparis.

KntovoBi cnosa: KicTKoBa TKaHWMHA, pereHepawlia TKaHUHKU, MiKpobionoriuHe JOCNiAKEHHA, NPOTUMIKPOBHNI
edekT, GibpMHOBUNIN MATPUKC, aHTUbaKTepianbHa Tepanis.
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STUDY OF ANTIMICROBIAL ACTIVITY AND DISTRIBUTION OF DIFFERENT GROUPS OF ANTIBIOTICS IN BLOOD
PLASMA AND THE FIBRIN SCAFFOLD OBTAINED BY US

Yevchuk Yu. ., Pantus A. V., Kutsyk R. V., Rozhko M. M., Yarmoshuk I. R., Buherchuk O. V., Kovalchuk N. Ye.

Abstract. Today, an important role in tissue reconstruction is assigned to functional carriers for tissues or cells,
namely matrices based on biocompatible biodegradable materials with a pronounced local antibacterial effect.

The aim of the study was to investigate the distribution characteristics of antibiotic concentrations in different
blood fractions and the fibrin matrix, as well as to determine the possible influence of these concentrations on the
mechanical integrity of such a scaffold and on the concentration of growth factors within it.

To assess the concentration of the antibiotic in fibrin scaffolds, its distribution in different phases of the
experimental system was studied. We analysed serum obtained 15 minutes after centrifugation, serum separated
after pressing the fibrin clot, and the eluate from the pressed fibrin clot. In order to determine the effect of the
antibiotic on the inductive properties of the fibrin scaffold, we determined the concentrations of the growth factors
VEGF-A (Vascular Endothelial Growth Factor) and PDGF-AA (Platelet-Derived Growth Factor) in fractions obtained
under different centrifugation modes.

The results of the experimental microbiological study indicated that, in contrast to cefazolin, lincomycin saturated
the fibrin-platelet clot much more actively. Its uniform distribution among all elements of the experimental system
was observed only at the minimum saturation dose (0.2 ml of lincomycin solution 300 mg/ml / 7.8 ml of blood).
When higher doses (0.4-0.8 ml) of lincomycin were used for saturation, its active incorporation into the fibrin matrix
was observed. Ciprofloxacin, on the contrary, demonstrated a low tendency to accumulate in the fibrin framework,
as evidenced by a 4-16-fold decrease in its concentrations in eluates from squeezed clots compared with the
corresponding samples of pressed sera. The concentration of ciprofloxacin was also 4-32 times lower than in retracted
sera (p<0.05). When analysing the obtained fibrin matrices, we also noted a significant decrease in their mechanical
properties when high doses of antibiotic solutions (0.8 ml / 7.2 ml of blood) were added to the experimental system.
This led to the formation of a mechanically unstable fibrin scaffold. A comparative analysis between lincomycin,
cefazolin and ciprofloxacin showed a significant decrease to 43.37+7.44 pg/ml in the concentration of VEGF-A and a
decrease to 80.57%5.41 pg/ml in the concentration of PDGF-AA specifically when cefazolin was added.

Therefore, the concentrations of antibiotics used in this study are sufficient to ensure an antimicrobial effect,
provided that microorganisms are not resistant to these drugs.

Key words: bone tissue, tissue regeneration, microbiological research, antimicrobial effect, fibrin matrix,
antibacterial therapy.
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