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Problem statement,

analysis of recent

The development of regenerative medicine is to improve existing and to
search for new tools for morphological and functional tissue repair, among
which plasma or fibrin enriched with platelets (PRP and PRF) can be significant.
Autogenic platelet masses stimulate collagen synthesis, induce vascular growth,
reduce pain, provide hemostasis, accelerate regeneration, reduce the risk of
postoperative infectious and inflammatory complications, and also have powerful
osteoinductive properties.

Due to the ability to produce the majority of growth factors, platelets
can affect all stages of the inflammatory-regenerative process, and therefore
their biological products are of great importance in solving the problems of
regenerative medicine. The technologies for obtaining PRP and PRF are based
on centrifugation of blood, as a result of which its active components are
concentrated in certain areas of the centrifuge.

Blood sampling with or without an anticoagulant, as well as modification of
centrifugation protocols, allows to obtain various forms of platelet masses, such
as a liquid, gel or clots. They are classified, depending on the cellular content
and architecture of fibrin, into several categories, namely: pure plasma enriched
in platelets (P-PRP), plasma enriched in leukocytes and platelets (L-PRP);
injectable fibrin enriched with platelets (i-PRF) and pure fibrin enriched with
platelets (P-PRF), as well as fibrin enriched with white blood cells and platelets
(L-PRF).

The main difference in the manufacture of PRP compared to PRF is the use
of anticoagulants and activators, as well as the possibility of using two-stage
centrifugation.

Platelet mass is used as an independent component mainly to stimulate the
restoration of muscle tissue, to heal chronic wounds, to treat articular pathologies,
and in combination with other materials, in particular to replace bone defects.

The mechanisms of influence of each of the categories of platelet mass on
tissue regeneration remains poorly understood. It is necessary to standardize the
protocols for their preparation, taking into account the influence of additional
substances, such as platelet activators or blood clotting and anticoagulants, as
well as optimization of the methods for using each of the platelet mass forms.

Key words: platelets, PRP, PRF, centrifuges, centrifugal force.

hand, it is caused by significant differences in the

research. Inrecentyears, regenerativebiomedicine
has acquired significant theoretical and practical
development, which represents scientifically
based concepts, methods and technologies for
the obtaining and storage of cellular and tissue-
engineered products, restoration and controlled
regeneration of tissues and organs, their structures
and functions. The problems of regenerative
biomedicine are extremely wide. On the one

regenerative properties of tissues and organs, and
on the other hand, by the loss of their reparative
potential [1, 2].

The reasons for this can be various factors, in
particular tissue degeneration, oxidative damage
and an imbalance of regenerative mechanisms
based on the loss of blood supply or large-volume
injuries, their complications by infectious and
inflammatory processes, metabolic syndrome or
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immunopathological processes leading to tissue
destruction or metaplasia [3].

The technologies of regenerative medicine
turned out to be especially widespread in
traumatology and orthopedics for damage to
ligaments and tendons, cartilage and bones [1, 4].
Although bone tissue, due to its exclusively cellular
type of regeneration, has the unique property of
forming identical bone regenerate, the reparative
osteogenesis is often complicated by various
pathological conditions. However, many innovative
approaches have notimproved yet the clinical results
of treatment of significant bone defects [5, 6]. They
are primarily aimed at the use of auto-transplants,
allotransplants and tissue-engineering structures
associated with cells or other biological factors [1].
Each of the options has certain disadvantages, such
as reduced bioactivity of implants, immunological
inflammatory reactions, the need for additional
surgical  intervention, limited  availability,
inadequate size and shape, as well as transmission
of diseases from the donor [7, §, 9].

This necessitates the improvement and search
for new accessible, safe and optimal materials
that must meet certain requirements [10]:
biocompeatibility, stimulation of angiogenesis [5],
osteo-conductivity and osteo-inductivity [11], as
well as the absence of inflammatory, allergic and
toxic reactions [10].

At the same time, significant attention is paid
to various growth factors and bone morphogenetic
proteins [12, 13]. However, platelet masses can be
their alternative; they can enhance and optimize
regeneration processes due to the content of all
known growth factors in platelets [4, 9, 14].

Platelets and platelet mass.

Platelets are nuclear-free spherical cells with a
diameter of 2-4 microns [15]. In the blood stream,
they circulate for about 9—11 days, capable of
instant adhesion, aggregation, and secretion of
their granules contents [ 16], the first to accumulate
in large numbers in areas of damaged vessel and
surrounding tissues [17]. These cells contain
almost all possible sources of reactive oxygen
species, such as xanthine oxidase, cytoplasmic
NAD (F) H oxidase, mitochondria, and enzymes
that catalyze the conversion of arachidonic acid.
Active forms of oxygen perform many functions in
the body: participation in the reactions of oxidative
phosphorylation, biosynthesis of prostaglandins
and nucleic acids, in the processes of mitosis and
decay of phagocytized bacterial cells [18].
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In platelets there are about 35 a-granules and
5 dense bodies that serve as the main storage tanks
for various biologically active substances [17].

Platelet activation occurs by a number
of stimulants (thrombin, calcium chloride,
collagen, etc.) [19] due to contact with specific
receptors located on their surface, or as a result
of interaction with collagen, von Willebrand
factor and other adhesive proteins. At the same
time, the intracellular concentration of calcium
ions increases, and as a result, the proteins of the
platelets cell membrane mediate adhesion and
aggregation [15, 20, 21].

In general, due to its complex organization,
platelets carry out and control adhesion, aggre-
gation and primary vascular-platelet hemostasis,
angiotrophic and reparative functions, which
became the basis for the use of concentrates or a
combination with fibrin and leukocytes for a variety
of pathologies.

The concept of “platelet masses” is a term
that summarizes the name of products made by
centrifuging blood immediately after sampling it.
They can be activated, not activated, with or without
leukocytes, but all are characterized by increased
platelet concentration to a certain level [22].

Autogenic platelet masses stimulate collagen
synthesis, induce vascular growth, reduce pain,
provide hemostasis, accelerate regeneration,
and reduce the risk of postoperative infectious
and inflammatory complications, which has
led to their use for treating soft tissue wounds
and inducing reparative osteogenesis for bone
defects [23-27].

Platelet concentrates are becoming more
widely used in various fields of humane medicine
such as orthopedics, otorhinolaryngology,
gynecology, cosmetic surgery, ophthalmology,
general surgery and dentistry [22, 28], as well as
recently in veterinary medicine. Plasma enriched
with platelets has powerful osteoinductive
properties, and therefore it is combined with
various osteoconductive materials [29].

Different forms of platelet mass are made by
modifying the protocols of blood centrifuging.
Their classification is based on two main
parameters, such as fibrin architecture and cell
content. Depending on this, platelet concentrates
can be divided into 5 main categories [22, 33]:

- pure platelet-rich plasma (Pure Platelet-Rich
Plasma (P-PRP)) or plasma rich in growth factors
(Plasma Rich in Growth Factors (PRGF))
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Fig. 1. Preparation of platelet masses.
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- plasma enriched in white blood cells and
platelets (Leukocyte- and Platelet-Rich Plasma
(L-PRP))

- injectable platelet-rich fibrin (injectable-
Platelet-Rich Fibrin (i-PRF))

- pure fibrin enriched with platelets (Pure
Platelet-Rich Fibrin (P-PRF)), commercial name
Fibrinet (its manufacturing technology involves
the use of an anticoagulant)

- fibrin enriched with leukocytes and platelets
(Platelet-Rich Fibrin (L-PRF)) [37, 38, 30].

The therapeutic efficacy of P-PRP and PRF
is based on the action of a significant number
of growth factors and other signaling molecules
concentrated in platelet granules [39]: platelet
growth factor (PDGF) [7, 40], transforming
growth factor beta (TGF-b) [41], fibroblast growth
factor (FGF) [37], insulin-like growth factor-1
(IGF-1) [22], insulin-like growth factor-2 (IGF-2),
vascular endothelial growth factor (VEGF) [28],
epidermal growth factor (EGF), interleukin 8
(IL-8), keratino-cyte growth factor (KGF) and
connective tissue growth factor (CTGF) [39, 42].

Their molecules induce and regulate
angiogenesis, extracellular matrix remodeling,
and cellular effects: stem cell involvement,
chemotaxis, proliferation, and differentiation [43].
That is, they are able to influence any stage of the
regenerative process - inflammatory, proliferative
and remodeling. However, the effectiveness of
their influence on these biological mechanisms
largely depends on the degree of release and
activity of growth factors and other substances of
platelets, which is determined by the technology
and protocol of their concentration [28].

These forms of platelet mass are used: liquid,
gel [35], clots or films (membranes) of fibrin [44,
30], topically, as an injection [45, 46, 32], or in
combination with other materials [47,29]. Avariety
of forms and methods of using PRP allows their
use for the regeneration of various types of tissues.
Inthis case, the type of centrifuge, its rotation speed
[46, 48, 49] and rotor diameters play an important
role, since platelets of different composition and
properties are obtained for various parameters,
which is the most controversial today [50]. The
calculation of the relative centrifugal force (g)
allows to determine the desired centrifugation
speed for each centrifuge [51].

Platelet-rich plasma is a fraction of the
volume of blood plasma after centrifugation with
a platelet count within 1 million/pl of cells. Five-
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fold increase in the concentration of platelets is
considered optimal, but at its level of more than 5
million/pl, inhibition of angiogenesis is observed
[52].

The following forms of platelet-rich plasma
are used: liquid — not activated and gel —
activated [42,53,41,49, 54]. For the concentration
of platelets, one- or two-stage centrifugation is
used [55, 56]. Moreover, the composition of PRP,
depending on the technique, can be significantly
different in the content of cells, growth factors
and cytokines. It is also affected by the method
of platelet activation, which affects the clinical
efficacy[40,57]. This often leadsto a contradictory
interpretation of its results [42].

The properties of autologous platelet-
rich plasma are also affected by the rate of
capture and the volume of whole blood (which
determines the number of platelets in the final
plasma volume), the choice of anticoagulant
[46, 42] (sodium citrate, heparin, sodium EDTA
and potassium EDTA (sodium and potassium
ethylenediaminetetraacetic acid, which is not
recommended for preparation, reduces the loss of
grain size)) and pH (7.2 - 8.0) [58].

Methods for the preparation of autologous
platelet-rich plasma by single-stage centri-
fugation.

Blood is taken from a vein with a syringe,
which is transferred to a plastic tube with
an anticoagulant [37, 40]. Then the blood is
centrifuged at a certain speed for a certain time
(table. 1). The modes of centrifugation of blood
depend on the diameter of the centrifuge rotor,
as well as on the angle of its inclination [50].
There are special centrifuges for plasmolifting
and test tubes with separation gel - commercial
systems. After centrifugation, the erythrocyte
layer (55%) separates, over which a white blood
cell film (5%) and a plasma layer (40%) above
it [46] are formed.In turn, the plasma is also
divided into several layers - the plasma layer
enriched in platelets is located immediately
behind the white blood cell film, its volume is
about 1/3 of the total plasma volume and the
plasma layer depleted in platelets is 2/3 of the
volume. After that, with the help of a syringe
or a pipette, the plasma enriched in platelets
is taken and transferred to another tube [29,
59, 56]. It is used either inactive (liquid), or
it is activated using various substances, such
as calcium gluconate, calcium chloride, cattle
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Table 1- Platelet-rich plasma techniques

Number of | ol of centrifugation, (leukocyt
Ne | Name | Anticoagulant | centrifuga- otocototce ﬁllrf)a on, Lieukocyte Activation Year | Source
tion steps
Acid dextrose . . Thrombin and
1 PRP | ofsalt to lemon 2 3000 rpm 4& éarerrrll(isgeg:led) 3 min. chloride of 2018 [46]
ACD-A acid P ) calcium
1600 rpm — 10 min. Calcium eluco-
2 PRP Sodium citrate 2 (with leukocyte film) & 2016 [48]
. nate
2000 rpm — 10 min.
. . 2400 rpm — 10 min. Calcium chlo-
3 PRP Sodium citrate 2 5000 rpm — 10 min. ride 2018 [47]
2800 rpm — 15 min. .
4 | PRP | Sodium citrate 2 (with leukocyte film) Caleium chlo- |16 | 1491
. ride
2800 rpm — 15 min.
. 400 g — 15 min.
5 | prp |Phosphate Citrate 2 (with leukocyte film) not indicated | 2018 | [29]
Dextrose :
160 g — 20 min.
. . 460 g — 8 min. Calcium chlo-
6 | PRGF | Sodium citrate 1 (without leukocyte film) ride 2018 [55]
Acid dexrose 1800rpm — 8 min. (not indicated) Calcium chlo-
7 PRP | ofsalt to lemon 2 P 1000 tpm o 8 min ride 2018 [27]
ACD acid P )
5600 rpm — 10 min. Thrombin and
8 PRP | Sodium citrate 2 (with leukocyte film) chloride of 2008 [53]
2400 rpm — 15 min. calcium
9 PRP | Sodium citrate | 460 g — 8 min. (without leukocyte Calclu.m chlo- 2009 [60]
film) ride
10 | PRP SiO 1 2800 rpm — 9 min. not indicated 2011 [56]
11 | prp Sodium cTtrate, ) 200 g — 30 min. (not }ndlcated) Calclu.m chlo- 2019 [51]
heparin 450 g — 10 min. ride
12 | PRP | Sodium citrate 1 400 g — 10-12 min. (not indicated) not indicated 2017 [59]

thrombin or other substances [48, 47, 53]. They
cause the exit from the granules of platelets of
various growth factors and the transformation of
liquid plasma into a gel form.

Two-stage centrifugation. In the first stage,
red blood cells are separated from plasma and
white blood cells with platelets. During the second
stage, the final separation of plasma, white blood
cells and platelets occurs. As in the previous
case, the blood is taken with an anticoagulant and
centrifuged. The erythrocyte layer is separated,
over which a white blood cell film is formed, and
a plasma layer above it. The whole plasma with
or without a white blood cell film (depending
on what type of plasma needs to be made: pure
plasma enriched in platelets or plasma enriched
in white blood cells and platelets) is taken with
a pipette into another tube, which is subjected to
the following centrifugation (Table 1). As a result,
a layer of plasma enriched in platelets is formed

at the base of the tube [51]. After centrifugation,
separated from the platelet-depleted plasma, the
platelet mass is collected in a syringe and activated
using various activators (calcium chloride,
calcium gluconate, thrombin). The final product is
a gel [42].

Platelet-rich fibrin.

Platelet-rich fibrin contains an autologous
fibrin matrix enriched in white blood cells, platelets,
and cytokines. Its tetramolecular structure acts as
a matrix and is capable of biological resorption.
It induces the development of the vasculature and
directed cell migration [8]. If a normal clot formed
from native blood without centrifugation contains
95% red blood cells, 5% platelets, less than 1%
leukocytes and numerous fibrin fibers, then the
platelet concentration enriched with platelets
reaches 95% [61].

The advantages of PRF over other categories
of platelet mass include ease of preparation,
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the absence of anticoagulants and activators,
uniformity and stability [25]. This autologous
product does not contain any foreign substances
that can adversely affect the regeneration processes
and is absolutely physiological [8]. Platelet-rich
fibrin is used in the form of a clot (PRF) [54, 30]
and in liquid injection form (i-PRF) [45, 61, 32].

The method of preparation of fibrin
enriched in platelets is presented in table. 2.
It includes the selection of blood in a plastic
tube without an anticoagulant and immediate
centrifugation. After this, erythrocytes are con-
centrated in the lower part of the test tube, a fibrin
clot enriched with platelets -in the middle, and
serum in the upper part. It should be noted that,
as in a platelet-rich plasma, a high concentration
of cellular elements in a fibrin clot is located in
its lower third. In the upper third, platelets can be
found in very small amounts or they are absent
[62, 63, 64]. The most important parameter for
the success of this procedure is the minimum
possible time interval between the process of
blood selection and centrifugation [23, 30].

The preparation of i-PRF is based on
centrifugation at low speed and the use of plastic
tubes to prevent premature blood coagulation.

Table 2 — Platelet-rich Fibrin Preparation Techniques

As a result, blood is distributed into the following
fractions: in the lower - erythrocytes, in the
middle - red liquid, liquid fibrin enriched in
platelets, in which leukocytes and platelets are
more concentrated, and in the upper fraction -
yellow, with fewer cellular elements [32] (table 3).
After a few minutes, fibrin polymerizes and turns
into a dense clot. The complexity of preparation
of injectable fibrin is justified by the wider
possibilities of its use in contrast to the PRF clot:
in the form of an injection and in combination
with other materials, forming a homogeneous
composite [45, 46, 61]. However, the properties of
i-PRF require detailed study [32].

The use of platelet masses.

Platelet-rich plasma is able to restore muscle
tissue [26], accelerates the healing of skin wounds
[67] and chronic wounds [49], reduces synovial
edema, joint stiffness, which indicates its anti-
inflammatory and regenerative properties [68].
The positive effect of platelet-rich plasma on
tendon repair is also reported [26]. The use of
platelet-rich plasma in combination with implants
provides restoration of bone tissue defects [47].
Its combination withhydroxyapatite materials
improved the regeneration of skull bones, as it was

The centrifugation protocol
Ne Name Rotation speed | The relative centrifu- . . Year Source
Time, minutes
rpm gal force, g
1 L-PRF 2700 not indicated 12 min 2018 [46]
2 PRF 3000 not indicated 10 min 2018 [49]
3 PRF not specified 1843 g 10min 2018 [65]
4 PRF not specified 400 g 10 min 2018 [54]
5 PRF 2700 735¢g 12 min 2019 [66]
6 PRF 2700 400 g 12 min. 2019 [32]
Chukrun's .
7 L-PRF 2700-3000 400 g 10-12 min 2018 [30]
8 PRF 3000 400 g 10 min 2006 [63]
9 PRF 1500 not indicated 14 min 2018 [25]
Table 3 — Methods for the preparation of injectable platelet-rich fibrin
The centrifugation protocol
Ne Name Rotation speed The relative centrifu- . . Year Source
Time, minutes
rpm gal force, g
1 i-PRF 700 60 g 3 min 2017 [45]
2 i-PRF 2400-2700 not indicated 2-3 min 2018 [46]
3 i-PRF 700 60 g 3 min 2019 [32]
4 i-PRF 3300 not indicated 2 min 2015 [61]
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in studies on rats [29], but in some studies there
were no particular advantages observed when
using platelet-rich plasma [28].

Platelet-rich fibrin was used to heal wounds
of the distal limbs [54]. It causes the formation
of a large number of blood vessels [69], promotes
the restoration of periodontal defects - a study on
rats [65], and tissue repair in depulped teeth in
dogs [70].

Some studies indicate results that have not
demonstrated the benefits of using platelet-rich
fibrin in combination with deproteinized bone
material for healing bone defects [71]. At the same
time, its combination with other materials gives
better results in the restoration of bone defects in
rabbits than the use of each of them separately [72].

Conclusions. So, platelet rich plasma and
fibrin are safe, affordable, and biocompatible
materials. They can be used both independently
and in combination with various components.
However, the effect of each of the categories of
platelet mass on tissue regeneration remains
debatable.

The ability of various forms of platelet masses
to restore tissue due to the release of growth factors
remains insufficiently studied. It is necessary
to standardize the protocols for the production
and classification of these autologous products.
As a result of any slightest deviation from the
procedure, a biologically active substance with
other properties is formed.

When choosing a category of platelet masses
for the restoration of a particular type of tissue, it
is necessary to pay attention to the complexity of
their preparation, the use of additional substances,
such as anticoagulants and activators, the material
of the tubes, the availability and diameter of the
centrifuge, and also to consider and to optimize
the possible method of administration each form
of platelet mass for the regeneration of various
tissues (bones, skin, muscles, etc.).
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TexHoJioril onepxkaHHs TPOMOOLMTAPHHX Mac IS
pereHepaTHBHOI MeTHINHA

Hlep4yenko C.M., Py6aenxo M.B., boabkoBcbkmii O.A.

Po3BuTOK pereHepaTMBHOT MeOULMHM Mependayae BHO-
CKOHAQJICHHSI iICHYIOUHX Ta TOLIYK HOBHUX 3aco0iB st MopQo-
(yHKLIOHATBLHOTO BiHOBICHHS TKAHWH, CEPEl SKMX CITiJ BH-
aianti miasmy uu (ibpun, 30araveni rpombounramu (PRP ta
PRF). Ayrtorenni TpoMOOLMTAPHI MAacH CTUMYJIOIOTh CHHTE3
KOJIareHy, iHAYKLil0 POCTy CYyIHMH, 3MEHLIYIOTb Oijib, 3a0e3re-
4yIOTh 'eMOCTa3, MPUCKOPIOIOTH PEreHEPAL(it0, 3HWIKYIOTb PH-
3WK TCAsONepauiiHiX iH(peKuiiHO-3anaIbHUX yCKIAAHEHb, &
TAKOX MAIOTh MOTYXHI OCTEOIH/YKTHBHI BIACTHBOCTI.

3aBasiku 31aTHOCTI 10 npoaykuii Ginbocti haxropis poc-
TY, TPOMOOLITH MOXYTh BIUTMBATH HA BCi CTail 3ananbHO-pere-
HEPATUBHOTO MpoLecy, a ToMy ix GiogoriuHi npoaykTn Habysa-
[OTb CYTTEBOTO 3HAYEHHS Yy BUPIIICHHI 3aBAaHb PereHepaTHBHOT
meauurbu. Texxosorii Burotosnenns PRP ra PRF rpynTtytothes
Ha LeHTPU(yryBaHHi KPOBI, B pe3y.brari 4oro ii akTUBHI KOMITO-
HEHTH KOHLEHTPYIOTbCSl Y MEBHUX AUTSHKAX LEHTpUdyrary.

BinGip kKpoBi 3 aHTHKOAryJassHTOM 4 0€3 HbOTO, a Ta-
KOX MoAuGiKalis NPOTOKOMIB LEHTPU(YTyBaHHS 03BOJIIE
ONlepKyBaTH Pi3HI (HOPMH TPOMOOIMTAPHUX MAC, Taki SK
piauHa, Tenms abo 3rycTkH. IX K1acu(bikyloTh, 3aMeXHO Bin
KJIITHHHOTO BMICTY Ta apxiTekTypu (GiOpuHY, Ha IeKisibKa Ka-
TEropii, a caMme: Ha YUCTY IUIa3My, 30aradeHy TpoMOOLUTaMU
(P-PRP) Ta nna3my, 30araueny seiikonuramu i Tpombomura-
mu (L-PRP); in’exuiitauit ¢pidpun, 30aradenuii rpombonuTa-
mu (i-PRF) Ta uncruii ¢ibpun, 36arayeHuii TpoMbonuTaMu
(P-PRF), i pibpun, 36araueHuii IeHkoUTaMu Ta TPOMOOIIH-
tamu (L-PRF).

MexaHi3Mu BILTMBY KOXHOI i3 Kareropiit Tpombonurap-
HHUX Mac Ha pereHepaiilo TKaHWH 3aJHIIAI0THCS HEIOCTar-
HbO BUBUYEeHMMH. [1oTpebyoTh cTaHaapTH3aLii MPOTOKOIH X
OTpPUMaHHs, i3 BpaXyBaHHSM BIUIMBY JIOJIaTKOBHX PEYOBHH,
TaKUX SIK aKTMBAaTOPU TPOMOOLMTIB UM 3rOPTAHHS Ta aHTH-
KOAryJsIHTH, @ TaKOX ONTHMIi3allisi Croco6iB 3aCTOCYBaHHS
KOXHOT 3 (hopM TPOMOOIIUTAPHUX Mac.

Kurouosi cioa: tpombounru, PRP, PRF, nentpudyru,
[EHTPOOIXKHA CHIIA.
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TexH0JI0rMM N0JTy4eHHs TPOMOOLMTAPHBIX Mace ISl
pereHepaTHBHON MeJHIIMHBI

leBuenko C.H., Pyosienko M.B., BoubkoBckuii A.A.

PasButue pereHepaTMBHON MEIULUHBI 3aKII0YaeTCA
B COBCPHICHCTBOBAHUM CYHICCTBYIOIIHUX H IMOUCKE HOBBIX
cpencts s Mop HodyHKIIMOHATLHOTO BOCCTAHOBIICHHUS TKa-
Hel, cpeli KOTOPBIX MOXKHO BBIACIUTH IIasMy u (GuoOpuH,
oboramiennsle TpomOonutamu (PRP u PRF). Ayrorennsie
TpOMOOLUTAPHBIE MACChl CTUMYIMPYIOT CHHTE3 KOJUIareHa,
HHJIYKIHUIO POCTA COCY/I0B, YMEHBIIAIOT 00JIb, 00€CIIeYHBAIOT
reMOCTa3, YCKOPSIIOT pereHepaluio, CHUXAIT PUCK IOCe-
O EpalMOHHBIX I/IH(beKL[I/IOHHO-BOCHaJ]I/ITeﬂbeIX OCJIOXKHC-
HUI1, @ TAK)KE UMEIOT MOLIHBIE O CTEOMHAYKTUBHbBIE CBOMCTBA.

Brraromapst crmocoOHOCTH TIPOTYITUPOBATh OOJBIINHCTBO
(haxTOpoB pocTa, TPOMOOIMTHI MOTYT BIUATH Ha BCE CTaTHI
BOCHAINTEIBHO-PETEHEPATHBHOTO IIPOLIECcCa, a TOTOMY 1X OHO-
JOTHYECKHE IPOLYKTHI IPHOOPETAIOT CYIIECTBEHHOE 3HAUCHNE
B pEIICHUW 3a[ad PEreHePATHBHON MEAMIMHBL TexHOmOTHH
norydeHusd PRP u PRF ocHOBEIBatOTCS Ha IEHTpUYTHPOBa-
HHUU KPOBH, B PE3YIBTATE YET0 €€ aKTUBHBIE KOMIIOHEHTHI KOH-
LEHTPUPYIOTCS B OIPENEICHHBIX YIaCTKaX HEeHTpHyTaTa.

@_®

PyGnenko M.B.

Copyright: © Sevchenko S., Rublenko M., Bonkovsky O. This is
an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original
author and source are credited.

OTOOpP KPOBU C aHTHKOATYJISTHTOM WK 0€3 HET0, a TAKKe
MozudHKaus MIPOTOKOJIOB LEHTPHU(YTHPOBAHHUS MO3BOJISIET
MOJTy4aTh Pa3inuHble GOPMBI TPOMOOLUTAPHBIX Macc, TAKUE
KaK JKHUJKOCTb, Tellb WM CTYCTKH. VX wiaccuduuupylor, B
3aBUCHMOCTU OT KJIETOYHOTO COJAEPXKAHUS M apXUTEKTYpBI
(GubpHHa, Ha HECKOJILKO KaTErOPHi, @ IMEHHO: YUCTYIO IIa3-
My, oborameHnyto Tpombouuramu (P-PRP), ninaszmy, obora-
LieHHyIo JelikonuramMu u Tpombouutamu (L-PRP); unbek-
LHOHHBIH (puOpHH, oboranieHHbli Tpombountamu (u-PRF) u
qucTHI GuOpuH, oborameHusii Tpomdouuramu (P-PRF), a
Taoke GpuOpHH, 00OTalIeHHBIH JefiKoITaMI U TPOMOOLH-
tamu (L-PRF).

MexaHuU3MBbI BIUAHUS KQXI0H U3 Kareropuit TpoMOou-
TapHBIX MACC Ha PEreHepaluio TKaHeH 0CTaeTCsl HeJ0CTaTou-
HO u3yueHbIM. HeoOxoauMBbl CTaHAapTU3AIHS IPOTOKOJIOB UX
MOTY4€HHs C y4ETOM BIIMSHUS JJOTIOJHUTENbHBIX BEIIECTB,
TaKUX KaK aKTHUBATOPbl TPOMOOLUTOB WM CBOPauYMBAHUS
KPOBU U aHTHKOATYJISIHTBL, a TAKXKE ONTHMU3AIUSA CIIOCOO0B
NPUMEHEHHs Kax 10l n3 GpopM TpoMOOIMTaAPHEIX Macc.

KuaroueBbie cioBa: tpomOouutsl, PRP, PRF, nenrpu-
¢yru, ueHTpoOeKHas cUia.
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