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The purpose of this literature review is to provide relevant research results on the efficiency and validity of the
platelet-rich plasma in various fields of medicine as well as to cover some unresolved issues and problems in this area.
If one searches the keywords such as «platelet-rich plasma», «safety», «effects» in the Scopus and PubMed databases,
590 publications will be found over the past 5 years, most of which are in the field of orthopedics, gynecology and
dermatology.

Autologous plasma enriched with platelets is widely used today in various fields of medicine. The platelet-rich plasma
is so widely used because it releases numerous chemokines, cytokines, and growth factors that stimulate angiogenesis,
extracellular matrix remodeling, and cell differentiation and proliferation. Numerous studies have shown positive
local effects of the platelet-rich plasma: earlier vascularization, epithelialization, remodeling and tissue regeneration.
However, current studies on the clinical efficiency of the platelet-rich plasma are not conclusive and homogeneous. The
heterogeneity of the platelet-rich plasma specimens (different preparation methods, various concentrations of platelets
and growth factors, the influence of age, sex, concomitant pathology of the patient) complicates the interpretation of the
existing literature and limits the ability to give definitive recommendations on the clinical efficiency of the platelet-rich
plasma. Presently, there is no comprehensive standard algorithm for the platelet-rich plasma preparation as well as no
definite criteria for establishing indications for this procedure. The following issues remain unresolved: finding an effective
method to prepare the platelet-rich plasma, determining the optimal concentration of platelets and growth factors, having
insufficient knowledge about all molecular mechanisms of the platelet-rich plasma to promote tissue regeneration and
systemic reactions to the introduction of the platelet-rich plasma. Further research is required to address all the issues
raised.
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INTRODUCTION different platelet counts and growth factors, causing

reactions of various types, which cannot be compared

Autologous plasma enriched with platelets (platelet-
rich plasma, PRP) is widely used today in various fields of
medicine: traumatology and orthopedics, ophthalmology,
gynecology, plastic and reconstructive surgery, aesthetic
medicine, trichology, dermatology. It is also used in case
of any burns and trophic ulcers, etc. [1]. PRP gained
its widespread use because it released numerous
chemokines, cytokines, and growth factors stored in
platelet alpha granules and was able to improve tissue
regeneration. The processes affected by these molecules
include angiogenesis, extracellular matrix remodeling, and
stem cell differentiation and proliferation [9, 14].

However, the current clinical efficacy studies on PRP
are not conclusive and homogeneous. One of the main
reasons is in using different PRP preparations containing
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with each other [2]. In numerous clinical studies, the
PRP preparation protocols’ reports have been highly
inconsistent, and some have failed to indicate the PRP
preparation methods required for a reproducibility protocol.
Additionally, there is no clear consensus on the indications
for treatment in various pathologies, which makes it difficult
to compare the efficiency and safety of PRP [10]. Thus, it
is required to standardize the PRP preparation algorithms,
PRP administration procedure algorithms as well as to
determine the criteria for admission of patients with different
pathologies to this procedure.

The aim of this literature review is to provide relevant
research results on the efficiency and validity of the PRP’s
use in various fields of medicine, as well as to cover the
unresolved issues and problems in this area. The «platelet-
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rich plasma», «safety», «effects» were used as the
keywords in the Scopus’ and PubMed'’s databases to locate
590 publications over the past 5 years, most of which were
in the field of orthopedics, gynecology and dermatology.

WHY IS AUTOLOGOUS PLATELET-RICH PLASMA
USED?

The main function of platelets is to prevent acute
blood loss and restore the vascular walls and adjacent
tissues after injury. Platelets are activated by contact
with collagen entering the bloodstream after endothelial
damage. Platelets secrete mediators and cytokines from
the cytoplasmic pool and release the contents of their
a granules. This secretion is mostly intense in the first
hour, and even later on, platelets continue to synthesize
cytokines and growth factors for at least another 7 days [2].

It was discovered in 1978 that a 10% serum could
significantly facilitate smooth muscle cell proliferation in
the in-vitro experiments, but this effect of stimulating cell
proliferation disappeared after replacement with platelet-
depleted serum [30]. In the same year, the platelet-derived
growth factor (PDGF) was found in platelet alpha granules,
and in the next 20 years it was discovered that platelets
also contained other growth factors: transforming 3 growth
factor (TGF-B), insulin-like growth factor (IGF), epidermal
growth factor (EGF), vascular endothelial growth factor
(VEGF), fibroblast growth factor (FGF), etc. [36].

The growth factors secreted by platelets have a
paracrine effect on different types of cells: myocytes,
tendon cells, mesenchymal stem cells of various origins,
chondrocytes, osteoblasts, fibroblasts and endothelial
cells [2]. This concurrently stimulates cell proliferation,
angiogenesis and cell migration, which lead to tissue
regeneration. The biologically active substances secreted
by platelets provide a suitable micro-environment for tissue
repair, thereby affecting the wound healing process [8].
There are studies to confirm that platelets have properties
related to their anti-inflammatory and analgesic effects,
and can also secrete antimicrobial peptides [2]. In addition,
it has been suggested that platelets can activate peripheral
blood mononuclear cells (PBMC), which then secrete
interleukin-10 (IL-10), an anti-inflammatory cytokine, which
is also involved in tissue regeneration [29].

With all these properties taken into consideration, the
use of PRP is increasingly gaining its popularity in various
fields of medicine.

SUBSTANCES RELEASED BY PLATELETS INTO PRP

Platelet alpha granules secrete numerous vital factors
for regeneration: transforming growth factors (TGF-31,
TGFB2), platelet growth factors (PDGFAA, PDGFBB,
PDGF-AB), hepatocyte growth factor (HGF), insulin-like
growth factor-1 (IGF-I), epidermal growth factor (EGF),
fibroblast growth factor (FGF), vascular endothelial growth
factor (VEGF), basic fibroblast growth factor (bFGF) [18]
(Table 1).

These factors in platelets, especially TGF-3,
regulate cell proliferation, extracellular matrix synthesis,
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angiogenesis, and local immune responses. In addition,
TGF-B induces the differentiation of keratocytes into
myofibroblasts, which is necessary for the healing process
of severe stromal wounds [1].

It has been suggested that the potential ergogenic
effect of PRP is due to the influence of insulin-like growth
factor-1 (IGF-1), which is involved in muscle proliferation,
differentiation and regeneration. After tissue damage
by mechanical stimuli, the IGF-1Ec isoform in muscles,
tendons, and bones causes cellular proliferation [7, 37].

In addition, all growth factors act synergistically,
increasing the local concentration of mesenchymal
stem cells, macrophages, and fibroblasts that facilitate
angiogenesis, fibroplasia, and reepithelization, which
ultimately induces tissue regeneration [13].

Furthermore, the molecules in PRP, such as HGF,
have an anti-inflammatory effect. The platelet granules
also contain calcium ions, serotonin, histamine, dopamine,
adenosine diphosphate (ADP), and adenosine triphosphate
(ATP), which are essential for tissue homeostasis. The
released serotonin also has an analgesic effect. In addition
to these growth factors, platelets contain other substances
such as fibronectin and vitronectin, which are cell adhesion
molecules playing an important role in the connective
tissue matrix [10, 17].

THE PRP APPLICATION IN VARIOUS FIELDS
OF MEDICINE

The first studies on the development and application
of PRP were initiated in the early 1970s in the field of
hematology [7]. Since the 1990s, PRP has been used for
a variety of purposes and in various fields of medicine.
In 1998, PRP was first used to restore the defects of the
lower jaw. It was found that PRP could significantly reduce
the process of osteogenic repair. Since then, PRP has
gradually been used in orthopedics to improve bone fusion
and fracture repair, as well as to accelerate the recovery
of soft tissues in acute and chronic tendon injuries [36]. To
this day, a majority of the research on PRP has been done
in the field of orthopedics.

A systematic review of the effects of PRP on ligament
and tendon injury found a positive molecular effect
of PRP on tissue healing and remodeling. The use of
PRP has been proved to stimulate the proliferation and
migration of fibroblasts and tenocytes to the affected area
and enhance the activation of the expression of the type
| collagen gene, which leads to healing of tissues with
better biomechanical properties [4]. There was also a
significantly early increase in the rate of ligamentization
and vascularization along with an early reduction in
inflammation [28]. As a result of another systematic
review and meta-analysis, the authors concluded that
PRP lead to a reduction in pain after its administration
in those patients treated with lateral epicondylitis and
osteoarthritis of the knee [10].

In ophthalmology, with corneal injuries, the administered
PRP induced the rapid formation of neovascularization and
accelerated stromal remodeling by inducing the myoblasts
formation in the deep tissues of the cornea [6].
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Table 1 — Effects of the main growth factors in platelet-rich plasma

Growth factor

Effect

Platelet derived growth factor, PDGF

Mitogenesis, angiogenesis, regulation of other cells and growth factors
(stimulation of fibroblasts and osteoblasts, induction of cell differentiation,
catalyzing the influence of other growth factors on macrophages), regulating
the secretion of collagenase and collagen synthesis, stimulating the chemotaxis
of macrophages and neutrophils.

Transforming growth factor- beta,
TGF-B

It stimulates undifferentiated proliferation of mesenchymal cells, regulates
endothelial, fibroblastic and osteoblastic mitogenesis, collagen synthesis and
collagenase secretion, mitogenic effects of other growth factors, stimulates
endothelial chemotaxis and angiogenesis, bone matrix formation, inhibition of
bone resorption.

Insulin-like growth factor, IFG-1

Chemotaxis of fibroblasts, proliferation and differentiation of osteoblasts,
formation of bone matrix, growth and restoration of skeletal muscles.

Epidermal growth factor, EGF

Proliferation and differentiation of epithelial cells, keratinocytes, fibroblasts,
stimulation of mitogenesis of endothelial cells

Vascular endothelial growth factor,
VEGF

Angiogenesis of endotheliocytes, stimulates mitogenesis of endothelial cells,
chemotaxis of macrophages and granulocytes, vasodilation.

Basic fibroblast growth factor, bFGF

Stimulates the differentiation of bone marrow stem cells, enhancement of
calcium deposition, stimulation of growth and differentiation of chondrocytes
and osteoblasts, mitogenesis for mesenchymal cells, chondrocytes and
osteoblasts.

Hepatocyte growth factor, HGF

Regulates the growth and mobility of epithelial/endothelial cells, supporting

epithelial repair and neovascularization during wound healing.

PRPhasbeenusedin skin plastic surgery forburns, injuries
and removed tumor, while patients experienced a decrease
in the severity of pain and itching, and epithelialization was
much faster than in the control group [1].

In gynecology, the effect of PRP-therapy in endometrial
inflammation, ovarian diseases, thin endometrium,
recurrent implantation failure has been investigated [18].
The PRP treatment has been reported to lead to anincrease
in endometrial thickness (confirmed by ultrasound), an
increased incidence of pregnancy (clinically confirmed), and
an increased incidence of live birth [21]. Some researchers
have suggested that PRP is able to stimulate the migration
and proliferation of endometrial mesenchymal stem cells,
which subsequently differentiate into endometrial cells.

In sports medicine, PRP is of interest as an accelerator
of muscle injury healing and therefore, may allow a
patient to quickly resume daily sports-related activities.
Many authors report that the growth factors and the fibrin
matrix are critical to the process of muscle repair and
regeneration, promoting myogenesis, angiogenesis, and
fibrogenesis [7, 19].

Moreover, PRP is presently in great demand in
aesthetic dermatology and cosmetology [24], including
the treatment of scars, stretch marks, alopecia [5] and
skin rejuvenation [35]. According to a systematic review,
PRP had some positive effect in the aesthetic treatment
and correction of scars as well as androgenic alopecia
(88% based on 21 studies) [7].
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Most of the conducted studies have shown some
positive local effects of PRP. However, there are
studies, which demonstrated no positive clinical effect,
especially in the later stages of the healing process
[5, 22]. The long-term effects in the studies have
not been achieved, suggesting that the effect of PRP
is limited [24]. Also, the studies failed to include the
patient-related factors, such as demographic variables
(age, sex), the presence or absence of comorbidities,
and any use of medication. All of these factors must be
taken into account as they can cause changes in the
body and therefore affect the quality of PRP received
from patients. For example, there are differences in the
level of cytokines and growth factors between older and
younger patients, and higher levels of growth factors
have been observed in women and those younger than
25 years [33]. In addition, the studies did not examine
the systemic impact of PRP.

THE INFLUENCE OF PRP TRAINING METHODS
ON ITS EFFICIENCY

Currently, various PRP preparation options are outlined.
These techniques differ depending on the centrifugation
time and the g force or revolutions per minute used, the
number of platelets obtained, the type and number of
growth factors and chemokines released, the number of
leukocytes [13]. Consequently, selecting the best methods,
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kits, and procedures for PRP, or at least those, which are
more or less adequate to treat different types of tissue
damage, is very complex [18].

When sampling autologous PRP as an anticoagulant
in various studies, heparin, EDTA, acid citrate dextrose or
sodium citrate (the latter two are currently used more often)
have been used [10].

The biological properties of PRP and its effectiveness in
clinical trials are primarily affected by the PRP preparation
methods. In clinical practice, two different methods are
used:

1 — Standard blood cell separators: the separation
technology is applied with hard and soft centrifugation
steps in the bowl of a centrifuge with a continuous flow
(used intraoperatively).

2 — Methods and Devices of gravity centrifugation
(more commonly used technique). Centrifugation with high
centrifugal force (g) is used to isolate the surface layer
from a portion of blood containing platelets and leukocytes.
The differences in g-strength, time, and centrifugation
temperature result in the significant differences in yield,
concentration, purity, viability, and ability to activate isolated
platelets [10, 11].

Todate, thetechnique ofdoublelow-speed centrifugation
is considered to be a more effective technique [25].

The first stage of centrifugation is erythrocytes’
separation. After the first centrifugation, the following three
layers can be distinguished: the upper layer of serum with
a small number of platelets, the middle layer of plasma rich
in platelets and leukocytes, and the lower layer, mainly
consisting of erythrocytes [1].

Itis crucial to separate red blood cells as the membranes
of erythrocytes in the PRP samples can be damaged,
thereby releasing plasma-free hemoglobin (PFH). The
PFH and its breakdown products (hemoglobin and iron)
together have a harmful and cytotoxic effect on tissues,
causing oxidative stress, loss of nitric oxide, activation
of the inflammatory pathway and immune suppression.
These effects eventually result in the micro-vasculatory
dysfunction, local vasoconstriction with damage to blood
vessels and tissues [10, 32].

After the first centrifugation, the upper and middle
layers are transferred to a new empty sterile tube for the
second centrifugation. Once done, the upper layer of the
resulting plasma containing a small number of platelets is
removed, and the lower layer enriched with platelets (PRP)
is used in clinical practice [8].

The conducted systematic review together with a
number of other studies showed that as a result of double
centrifugation, the number of platelets and growth factors
increases significantly (on average by 2-3 times) [1,
2, 15]. The number of platelets in the PRP after double
centrifugation is about 3-5 times higher than in the blood
[17, 20].

As for the optimal concentration of platelets for cell
proliferation, the results of the studies vary greatly. Some
researchers have proposed that higher doses of platelets
in PRP generate an increased concentration of the growth
factors, and accordingly accelerate tissue regeneration [13].
R. E. Marx was the first to demonstrate improved bone and
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soft tissue healing with a minimum platelet count of 1x10¢/
gl in the PRP [26]. I. Giusti showed that a concentration
of 1.5x10%ul is optimal for tissue repair, however, higher
platelet concentrations reduced their angiogenic potential,
thereby reducing the efficiency of PRP [16]. To date,
there is no clear evidence that lower or higher platelet
concentrations can reduce or enhance the positive effect
of PRP administration [1]. The correlation between platelet
dose and the concentration of released bioactive platelet
growth factors cannot be controlled because there are
marked differences in the baseline platelet count between
individual patients [12] and differences between PRP
preparation methods [10, 31].

One of the unresolved issues is platelet activation.
PRP is activated by using calcium chloride (CaCl2), fibrin
and/or thrombin, light activation [33]. Some researchers
believe that PRP needs to be frozen as the freeze-thaw
cycle activates PRP. During high-speed centrifugation
(1,000-10,000 g for a long time) platelets are damaged,
and thereby growth factors are released [34]. Few authors
believe that PRP can be used without an activating
agent because platelets are spontaneously activated
when exposed to cutaneous collagen and thrombin after
injection [3, 33].

In addition, age, sex, the presence or absence of
comorbidities, and medication may affect the quality of
autologous PRP. Higher levels of growth factors have been
observed in women and those younger than 25 years of
age [33]. In addition, different types of cells and tissues
have different needs for growth factors or cytokines for
their proliferation. This emphasizes the need to consider
the tissue-specific requirements for the components of
PRP products.

The heterogeneity of PRP preparations, both now and
in the past, makes it difficult to interpret the existing literature
and limits the ability to make definitive recommendations
on the clinical efficacy of PRP [10, 23, 27].

CONCLUSION

These days, PRP is widely used in various fields of
medicine, but there is no single standard algorithm for
its preparation as well as no clear criteria for setting
indications for this procedure. The PRP preparation
methods vary in different studies, therefore adding some
variability to the results obtained, by which it is difficult
to judge the efficiency of the PRP’s use. The following
questions remain unresolved: an effective method for
PRP preparation, the optimal concentration of platelets
and growth factors, insufficiently studied molecular
mechanisms of PRP to promote tissue regeneration
as well as systemic reactions to the administered PRP.
Further high-quality studies are required to solve all the
questions raised.
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Llenblo gaHHoro nutepartypHoro ob3opa siBNsieTCsl MpedoCTaBMEHUE aKTyarbHbIX Pe3ynbTaToB UCCreoBaHWin
3(PPHEKTUBHOCTN M OOOCHOBAHHOCTM MPUMEHEHMWS ayTOMNOrM4YHON nrasmbl, oboraleHHON TpomMbouUTamMu B pasnmnyHbIxX
chepax MeouumHbl, a TakKe OCBELLEHME HEpELLEHHbIX BOMPOCOB WM npobnem B AdaHHou cdepe. o pesynsratam
novcka B 6asax AaHHbix Scopus n Pubmed no kntoyeBbiM cnioBam «platelet rich plasmay, «safety», «effects» HangeHo
590 nybnukaumi 3a nocnegHue 5 net, 6onblias YacTb M3 KOTOPbIX BbIMOMIHEHA B cchepe opToneaun, rMHEKONornm u
AepmaTtororum.

AyTonorvyHas nnasma, oboraileHHas TpombouuTtamu (platelet-rich plasma) Ha cerogHsWHWA OeHb LUMPOKO
NPUMEHSIETCA B pasnuyHbIx cdepax meanumHbel. AyTonormyHas nnasma, oboraileHHas TpombouuTamu, nony4vvna
Takoe LUMPOKOEe MPUMEHEHUEe, Tak OHa BbICBOOOXOAET MHOIOYMCIIEHHbIE XEMOKMHbI, LUMTOKNHBI U daKkTopbl pocTa,
KOTOpble CTMMYNUPYIOT aHrMOreHes, pemodenMpoBaHWE BHEKIETOYHOro MaTtpukca, a Takke auddepeHunpoBky
n nponudepaunto Knetok. MHOXeCTBO NpPOBEAEHHbLIX WCCNeNOoBaHUN MOKa3blBAET MOMOXUTENbHbIE MECTHbIE
abdeKkTbl NPUMEHEHNsT ayTONMOrMYHOW Mna3mbl, oboralleHHo TpombouuTamu: Ooree paHHWe BacKynsipu3auus,
anuTenusauus, pemoaenvpoBaHue W pereHepaums TkaHeh. OOHaKo B HacTosiee BpPeMs UCCnegoBaHUs Mo
KIMHUYECKON 3P(PEKTUBHOCTM ayTONOMMYHON Nfa3mMbl, oboralleHHon TpombounTamm, He ABMAITCSA OKOHYaTENbHbIMU
1N OAHOPOAHbIMU. [eTepOoreHHOCTb NpenapaToB ayTONOMMYHOM Mna3Mbl, oboraleHHon TpombouuTammn (pasnuyHble
METOOUKN MPUrOTOBIIEHUS, pa3Has KOHUEHTpauus TpomMbouuToB M (pakTOpOB pocTa, BNMsiIHME Bo3pacTa, fnona,
COMYTCTBYOLLEN NATONOMMN NauueHTa), 3aTpyaHSeT UHTepnpeTaLmio CyLLEeCTBYOLWEN nuTepaTypbl U OrpaHuynBaeT
CMOCOBOHOCTb AaBaTb OKOHYaTeNnbHble PEeKOMEeHZAUMW MO KIMHUYECKOW 3(p(PEeKTUBHOCTM ayTONOMMYHOW MNNasmbl,
oboraieHHon TpombounTamu. CerogHs HET eANHOro CTaHAAPTHOIO anropuTMa MOArOTOBKM ayTONOrMYHOW Nnasmbl,
oboraiieHHon TpoMbouuTamK, a TakkKe YEeTKUX KpUTEepueB ANs YCTaHOBKM MOKa3aHUM K MPOBEAEHWIO LaHHOW
npouenypbl. OCTalOTCA HepelleHHbIMU BOMPOChl: 3(EKTMBHOrO MeTofa MOArOTOBKM ayTONOMMYHOW Mnasmel,
oborateHHon TpombounTamm, ONTMManbHOWM KOHLEHTpaLumn TpoOMOOLMTOB U haKTOPOB pOCTa, HEAOCTATOYHO U3YYEHbI
BCE MOMEKYMSAPHbIE MEXaHU3Mbl 4ENCTBUSA ayTONOMMYHON Nna3Mbl, oboraleHHon TpoMboumTamm, cnocobcTByoLne
pereHepauumn TKaHewn, a Takke CUCTEMHbIE peakuumn Ha BBEAEHWE ayTONOrMyHom nnasmel, oboralleHHon TpomboumTamu.
Heobxoaumo ganbHelnllee NnpoBeAeHne Hanboree Ka4eCTBEHHbIX UCCNeaoBaHNN ANS pelleHne BCceX NOCTaBMNEHHbIX
BOMPOCOB.

Knroyesbie crnosa: oboraweHHas TpombouuTamn nnasma; 3ddekTMBHOCTb;, 6e3onacHOCTb; (akTopbl POCTa;
pereHepaums
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Byn apnebw wonyabiH MakcaTbl MeauLIMHaHbIH 8pTYpIi cananapbiHaa TPOMOoUMTTEPMEH BanbIThbINFaH ayTONOrUSnbIK
nnasmaHbl kKongaHyablH TUIMAININT MeH Heri3ainiriH 3epTTeyaiH e3eKTi HOTUXenepiH YCbiHY, COHOan-aK ocbl canagarbl
LwewlinvereH macenenep MeH macenenepgi kamTy 6onbin Tadbinagbl. Scopus xaHe PubMed fepekkoprnapbiHaa isgey
HaTwxenepi bombiHwa «platelet rich plasmay, «safety», «effects» kinT cesnepi 6onbiHLWa coHFbl 5 xbinga 590 6ackineiM
TabbINAbl, onapAblH Kenwiniri oproneausi, MTMHEKONOrus XXaHe AepmaTtornoris canacbiHga opbiHAangpl.

TpombounTTepMeH BanbITbiNFaH ayTONOrUsnbIK nnasma OyriHri KyHi MeguuuHaHbiH apTyphni cananapbiHga KeHiHEH
KongaHbinagbl. TpoMGounTTEPMEH DanbITbINFaH ayTONOMMANbIK Nia3ma ocbliHAaw KeH KongaHbicka ne 6onabl, CoOHObIKTaH
O aHrMoreHesai, xacylaaaH TbiC MaTpuLaHbl KanTa Kypyabl kaHe xacyllanapabii avddepeHumaumnsacel MeH kebetoiH
bIHTanaHAbIpaTblH KENTEreH XMMOKUHAEPAI, UMTOKMHAEPAi )oHe ecy chakTopnapblH weirapaabl. XKyprisinreH kentereH
3epTTeynep TpoMOOUUTTEPMEH GabIThifFaH ayTONOrMAnbIK Nra3maHbl KongaHyAblH OH, XKEPrifikTi 8cepiH KepceTeni:
epTepek BacKkynspusauus, anutenusauund, TiHgepaiH Kanta Kypbinybl XXaHe pereHepauusachl. Ananga, Kasipri yakbitta
TpomMBOoUUTTEPMEH BalbIThINFAH ayTONOrMAMbIK NiasMaHbiH KNVHUKAaNbIK TUiMAinNiri Typansl 3epTTeynep HakTbl XXaHe
GipTekTi emec. TpoMboLUTTEPMEH GalbIThINFAH ayTONOrUANMbIK NiasMa npenapaTtTapbiHbIH reTeporenainiri (aanbiHaayabiH
apTypni apicTtepi, TPOMOOLMTTEP MEH 6cy (haKToprapbIHbIH 8PTYPrli KOHLEHTPALMSACHI, XXaCbIHbIH, XXbIHBICBIHbIH, 9CEpI,
HaykacTbIH inecne natonorusicel) 6ap agebueTTepai TYCIHAIPYAI KMblHOATaObl XaHe TpombouuTTepMeH GaibITbinFaH
ayTonorusAnbiK Nra3maHblH, KIMHUKanbIK TMiMaginiri 6oMbiHWa TYNKiNiKTi yCbIHbICTap 6epy MyMKIHAIrH wekTengi. byriHri
TaHga TpombouuTTepMeH GalbITbiFaH ayTONOrUAnbIK NnasMaHbl AanbliHoayablH GipblHFAW cTaHO4apTThl anroputMi,
COHAan-ak ocbl NpoLeaypaHblH KOPCETKILUTEPIH OPHATYAbIH HAKTbl KpUTEPUIANEPI XKOK. TpoMOoLMTTEPMEH GanbITbiNFaH
ayTonorusanblK MnasmaHbl gavblHOayablH, TUiMA[ a4ici, TpomOouuTTepaiH OHTanNbl KOHLEHTPaLMSACHl X8He 6cy
dakToprapsbl, TIHAEPAIH pereHepaumsicbiHa biknan eTeTiH TpPoMOoUUTTEPMEH OanbITbIfFaH ayTONOrMSANbIK Nia3MaHbIH
Gaprblk Monekynanblk acep eTy MexaHn3Maepi, coHaan-aK TpomooumTTepMeH BambITbINFaH ayTONOrUANbIK NiasMaHbl
€Hri3yre Xymnerik peakunsanap XeTkinikti 3epTrenmereH. bapnblk KoMbinFaH Macenenepai WweLly yiiH HeFyprbiM cananbl
3epTTeyrep Xypridy Kaxer.

Kinm ce3dep: TpoMbounTTepre GarbIThinFaH Nnasma; TMiMAiNIK; kayinciagik; ecy dakropnapsl; pereHepauus
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