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Summary
During the examination for antibodies to proteins of the «thorns» and nucleocapsid zone in a group of self-reversing
patients, the dependence of the formation of a stable immune response and the severity of the disease on the ability and
rate of production of antibodies in those infected with SARS-CoV-2 to proteins of both virus zones was revealed.
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Summary
Background. Platelet and white blood cell rich plasma (PLRP) therapy is a newly developed method that uses autologous

plasma to improve and accelerate bone healing.

Purpose. To determine the level of safety and effectiveness of the technique using plasma enriched with platelets and white

blood cells.

Materials and methods. A search was performed using PUBMED, Cochrane, and web of Science databases. The search

was performed using keywords with no language restrictions.

Relevance. Therapy in bone defects is a serious challenge for a trauma Clinician. Bone defects often develop with severe
trauma or as a result of large volume resections as a result of pathologies such as tumors or bone infection.

Conclusion. Despite the existing advantages, the use of PLRP technology is not fully justified. It is necessary to perform
many more high-quality clinical trials that will finally put an end to the effectiveness of the method.

Key words: platelet-rich plasma, bone grafi, bone repair.

Introduction. The technology using platelet-and white
blood cell-rich plasma (PLRP) is a recently developed
technique that can speed up the regeneration of various
tissues. This method uses a part of the blood in which
the number of shaped elements containing a significant
number of growth factors and angiogenic factors increases
by means of the centrifugation process. Today, there is a
significant interest in PRLP technology from researchers
in various fields of medical science, including clinicians
of operative traumatology. This is primarily due to the
fact that autoplasma-based products are safe and easy to
manufacture. Based on these attractive qualities of PLRP
technology, its use in clinical traumatology can be a great
acquisition for the entire healthcare system. The purpose of
this review is to search for up-to-date data on the effect of
PLRP on bone regeneration after various injuries. Therapy
for bone defects is a challenge for a trauma Clinician. Bone

defects often develop with severe trauma or as a result of
large volume resections. For example, for pathologies such
as bone tumors or infection of the bone [4]. Often in such
cases, bone grafting is required, as there is a need to fill
in the resulting defect. Today, autologous bone substitutes
are considered the gold standard in the treatment of bone
defects, as they have the necessary osteogenic properties, as
well as significant safety [25]. It is known that autologous
bone materials can be used in the treatment of non-fusion,
large fragmented fractures and osteomyelitis. However,
bone auto transplants often have disadvantages such as low
availability, development of hematomas, risk of infection,
violations at the site of sampling [15]. How it works? Bone
tissue initially has the ability to regenerate after injuries, both
after surgery and after various diseases leading to a bone
defect. Bone restoration takes place with the participation of
growth factors [21].

53



77 XYPHA KASAXCTAHCKO-POCCUMUCKOIO MEAULUMHCKOIO YHUBEPCUTETA

Recent studies have shown that using PRP together with
a bone graft can improve the results of bone regeneration
in the example of a rabbit model [9]. Other authors have
shown that PRP together with an autologous sponge graft
leads to significantly better bone regeneration compared
to using only an autologous sponge graft for major defects
in the experiment [7]. The work of Yamada et al., where
the authors demonstrated in an experiment on dogs that the
combination of mesenchymal stem cells together with PRLP
allows for better bone regeneration. Consequently, the use
of PRLP can accelerate regeneration due to the delivery
of various growth factors and cytokines from a-granules
contained in platelets [24]. Growth factors are also present
in dense platelet granules that contain serotonin, histamine,
and calcium [18].

It has already been proven that platelets have an important
role in the initial healing of wounds, since bleeding leads
to platelet activation, during which a significant amount
of growth factors and cytokines necessary for healing are
released [1]. It is known that from the formation of corns
using autogenous bone and PR LP, to complete osteogenesis,
PRLP shows good data in preclinical and clinical trials [10;
14]. Pro-inflammatory cytokines such as IL1, IL6 and TNF-
alpha also have a significant effect on bone regeneration [3].
There is evidence that activation of TNF-a and IL-1 in bone
injuries occurs at the stage of transition from chondrogenesis
to osteogenesis during the formation of endochondria [11].
In a study on experimental animals (rats), TNF-a and IL-1f3
were shown to be able to recruit osteoblasts [20]. Also, a study
using bone fragments in fractures in experimental animals
showed the role of TNF-a in accelerating bone recovery after
injury and showed that the use of PRLP can inhibit the release
of IL-1 from macrophages [22]. In the works of foreign
researchers, it was shown that the technology using platelet-
rich plasma can change the natural way of healing of bone
tissue. This mechanism is directly related to the increased
concentration of growth factors that are released by activated
platelets, which will improve the results of regeneration in
tissues with low potential [16; 19; 6].

There is also evidence that the use of PRP increases the
yield of bioactive mediators in the defect area. Growth
factors released by platelets include platelet growth
factor (PDGF) [12] transforming growth factor (TGF-)
beta, epidermal platelet growth factor (PDEGF), platelet
angiogenesis factor (PDAF [5] insulin-like growth factor
(IGF-1) and platelet factor 4 (PF-4) [2] the most well-
known growth factors include PDGF, TGF-Betal and beta
2, as well as IGF-1. Other growth factors present in platelet
granules are vascular endothelial growth factors (VEGF)
and endothelial growth factors (EGF) [17; 13]. Thus, the
PRLP-based technology can provide good prospects for
the tasks of bone transplantation.

Conclusion. A well-known advantage of PRP technology
as a method for treating bone defects is that the technique
is safe from toxicity and infection, since only autologous
materials are used. For example, it is impossible to transmit
diseases such as HIV or viral hepatitis. The existing difficulty
in manufacturing PRLP is eliminated by technical equipment.
However, with the existing advantages, the use of PRP
technology is not fully justified. It is necessary to perform
many more high-quality clinical trials that will finally put an
end to the effectiveness of the method.
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TPOMBOIIUTTEP MEH JEMKOIUTTEPMEH BAUBITBLIIFAH TIJIA3SMAHBI
KOJIJAHY TEXHOJIOTI'USCBI KAJXKET IIE

T.P. ®a3pli0B, H.b. Jlyiicenos
«Kazakcrtan-Peceit megummHansiK yauBepcuteti» MEBBM, Ka3akctan, ATMaTH K.

Tyitinai
Kipicme. TpomOonurrep MeH JIEHKOIUTTEpMEH OalbIThUTFaH Iiasma Tepanuscel (PRP) — cyifekrepiH caybIiFybiH
KaKCapTy KOHE JKEJEeNIeTy YIIiH ayTOJOTHUIBIK IIa3MaHbl KOJIAAHATHIH 3aMaHayH dJlicC.
MaxkcaThbl. OJiCTEMEHIH Kayilci3airi MeH THIMJIUIT] JeHIeiiH aHbIKTay YIIIH TPOMOOLMTTEp MEH JEHKOUMTTepMEH

OallbIThUIFAH IIa3Ma KOJIIaHbLIA b,

Marepuannap men aaicrep. I3ney PUBMED, Cochrane xone Web of Science nepexkkopsiapblH KOJIJaHY apKbIIbI
Kyprizingi. [3ney Tingik mexTeynaepcis HeTi3ri ce3nep OoibIHIIA KYPTi3idi.

O3exridiri. Cyiiek akayjaapbslH eMJey TPaBMAaTOJOT YIIIH MaHbI3Abl Maceje Oosbin TaObuianel. Cyilek akayiapsl
KeOiHece ayblp )KapakaTlleH HeMece iCIKTep HeMece cyiieK MH(EKIUICHl CHSIKTHI TaTOJIOrUsUIap/IblH HOTHIKECIHAE YIKEeH

KOJIeM/Ii pe3eKIHsIap HOTHKECIHIe TaMUIbI.
KopbiTbinabl. KousiansicTarsl

apTHIKIIBIIBIKTApFa KapaMmacTaH,

PRP TexHOJOTUACBIH KOJIIaHY TOJIBIFBIMEH

aKTaaMaiiipl. ©OMICTIH THIMALIIriHE KeIepTi KeNTIPEeTiH KOITEreH canalibl KIMHUKAIBIK 3ePTTeYJIep )KYPri3y Kaxer.
Kinm ce3dep: mpomboyummepmen 0AUbIMbLIZAH NIA3MA, CYUEK MPAHCHIAHMAMbL, CyueKxmepol KAINnvlHa Keimipy,

epagpmmap.

HEOBXOJIUMA JIA TEXHOJOTHUS C UCITIOJb30BAHUEM ILIA3MBI, OGOT AIIIEHHOM
TPOMBOIIUTAMU U JEUKOIIUTAMHU

T.P. ®as3bli0B, H.b. JlyiiceHoB
HVYO «Ka3zaxcrancko-Poccuiickuil meqununckuili yausepcurer», Kazaxcras, r. AamaTsl

AHHOTANUA
Beenenmne. Tepanus oborameHHol TpoMbonuTamMu u jeiikonuramu miaazmoit (PRP) - 3To coBpeMeHHbI#t MeTO1, KOTO-
PBIi UCIIONIB3YET ayTOJOTMYHYIO TIa3My ISl YIyUIIEHUs] U YCKOPEHUS 3aKUBJICHUS KOCTeil.
Hean. g onpexnenenus ypoBHs 6e30macHOCTH U 3PPEKTHBHOCTH METOAMKH HCHOJB3YIOT IUIa3My, 00OTAICHHYIO

TPOMOOLIIUTAMH U JTEHKOIIUTAMH.

Matepuansl u Metoabl. [louck npoBouiics ¢ ucnoib3oBanuem 6a3 nanubix PubMed, Cochrane u Web of Science.
[Mouck OCYLIECTBIISUICS MO KIYEBBIM CIIOBaM 0e3 S3bIKOBBIX OTPaHUYCHUN.

AKTyaapHOCTb. Tepamnust KOCTHBIX Ae(hEKTOB SBISAETCS CEPbE3HOM mpobieMoil s Bpava-TpaBmaroiora. KoctHbie
IeeKTH 4acTO Pa3sBUBAIOTCS IPH TSDKEIIOH TPAaBME HIIH B pe3yJIbTaTe OONBIINX 00BEMHBIX PE3CKINI B PE3yIbTaTe TAKUX

NATOJIOTUH, KaK OMYXOJIH HJIM KOCTHAsI HHPEKIIHS.

BLIBO}I. HeCMOTpH Ha CYHICCTBYIOIIUC NPEUMYUICCTBA, MCIIOJIB30BAHUC TCXHOJOTUU PRP He sBAseTCSA MOJHOCTBHIO
OIlpaBJaHHBIM. H€06XO,I[I/IMO MMPOBCCTU CHI€ MHOI'O Ka4C€CTBCHHbBIX KIMHHUYCCKUX I/ICHLITaHPlﬁ, KOTOpPbIC OKOHYATCJIbHO

MTOCTaBAT KpecT Ha 3P (PEeKTUBHOCTH METOA.

Knroueswvie cnosa: 06020W€HHQ}Z mp0M6oz4umaMu niasma, KOCMHbLU mpadncnianmam, 60CCMAHOB/IEHUEe KOCW!@ZZ,

epagmol.
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