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Ukraine is currently experiencing a surge in limb injuries due to occupational accidents, traffic collisions, and,
more recently, mine-blast injuries resulting from the ongoing conflict. In the rehabilitation of these injuries, peripher-
al nerve regeneration is of paramount importance. Traditional surgical techniques such as neurolysis and neurorrha-
phy often fall short of providing optimal outcomes and may result in the loss of a portion of the nerve trunk.

The problem of nerve regeneration remains a pressing issue, necessitating the exploration of novel approaches to
optimize the treatment of limb injuries. To accelerate nerve repair, factors that promote nerve growth are required.
Platelet-rich plasma, with its ability to stimulate cell proliferation, has emerged as a potential candidate to expedite
tissue regeneration. The application of PRP has garnered increasing attention within the neurosurgical community.

This article delves into the properties of plasma and analyzes current methods of its utilization for tissue regen-
eration. The mechanism underlying the accelerated regenerative effects on damaged tissues is attributed to the
properties of platelets. Experimental and clinical studies have demonstrated the significant potential of platelets.
Furthermore, platelet-rich plasma has been shown to stimulate nerve cell growth, enhance angiogenesis, reduce
inflammation, and improve functional recovery following peripheral nerve injury. However, a comprehensive under-
standing of the impact of activated plasma on peripheral nerve regeneration remains elusive.

The influence of platelet-rich plasma on peripheral nerve regeneration in the context of traumatic muscle injuries
warrants further investigation and elucidation.

Key words: upper extremity, peripheral nerve regeneration, platelet-rich plasma, Schwann cells.

Connection of the publication with planned re-
search works.

The work is a part of the research project of the Na-
tional Pirogov Memorial Medical University, Vinnytsia,
Ukraine, Ministry of Health of Ukraine “Features of com-
pensatory- adaptive processes with various diseases and
damages of the human and animal body and clinical-ex-
perimental substantiation of new surgical treatment
methods”, state registration No. 0118U007342.

Introduction.

Peripheral nerve injuries are common in the practice
of neurologists, surgeons, and traumatologists. They

are caused by domestic and industrial injuries, road ac-
cidents, military actions, toxic, autoimmune, and infec-
tious lesions. The upper extremity is the most common
site of traumatic injury [1], with nerve injuries occurring
in 1-3% of patients with hand injuries [2]. Military sur-
geons today are confronted with complex open head,
neck, and limb injuries and have to reconstruct soft
tissues to close up post-traumatic wounds on the limbs
after battle [3]. In this case, it is important torestore the
integrity of the damaged peripheral nerves. The “gold
standard” for restoring the integrity of a peripheral
nerve is autologous sensory nerve transplantation [4],
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however, restoration of nerve integrity does not provide
the necessary microenvironment for adequate nerve re-
generation [5]. However, peripheral nerve regeneration
is slow and usually incomplete. Therefore, there is cur-
rently an intensive search for methods that can accel-
erate nerve regeneration. Existing researches of the ef-
fects of drugs on nerve regeneration have in many cases
included the mechanism of action of platelet growth
factor [6]. The useof plasma (PRP) for peripheral nerve
regeneration is promising [7]. Experimental and clinical
researches have shown the great potential of platelets.
Platelets contain granules, the release of which releases
a number of growth factors, catecholamines, histamine,
serotonin, ATP, ADP, calcium ions, dopamine,as well as
adhesion molecules: fibronectin, fibrin, vitronectin,
which promote cell migration and promote activation
and proliferation of fibroblasts and mesenchymalstem
cells [8]. PRP has a wide range of applications in various
fields of medicine. In accordance with published studies,
the use of PRP accelerates bone regeneration. Thus, the
therapeutic potential of PRP for bone repair fractures
against the background of osteoporosis has been es-
tablished [9]. Positive results of using this method have
also been observed in maxillofacial surgery. For exam-
ple, the use of plasma prevents atrophy of the alveolar
process of the jaw and promotes its regeneration [10].
Multipotent mesenchymal stromal cells from adipose
tissue,when combined with platelet-rich plasma and a
hydroxyapatite scaffold, demonstrated excellent bone
regeneration in a rat model and restored bone around
dental implants [11]. In ophthalmology, this method
used in treating “dry eye” syndrome [12]. In his study,
Mohamadi [13] demonstrated that autologous plasma
accelerates wound healing. A multicenter trial compar-
ing PRP to corticosteroids in plantar fasciitis favored PRP
[14]. Dzhyvak V., and Klishch I., found that PRP promotes
muscle regeneration [15].

The interest in this topic is growing annually, as ev-
idenced by the increasing number of studies dedicated
to this method. This is due to the simplicity, safety, low
cost, and efficacy of the method.

To date, there have been relatively few studies inves-
tigating the use of PRP in peripheral nerve regeneration.

The aim of the study.

Review of scientific literature on the efficacy of plate-
let-rich plasma in optimizing peripheral nerve treatment
for upper limb traumatic injuries.

Main part.

Peripheral nerve injuries can manifest as a disrup-
tion of their anatomical integrity or damage to their in-
dividual structures. A common cause of nerve damage
is compressive-ischemic neuropathies, which most often
occur in anatomically narrow spaces (tunnels). Among
the most common are: cubital tunnelsyndrome, wrist
tunnel syndrome, Guyon’s canal syndrome, tarsal tunnel
syndrome, and fibular tunnel syndrome. There are also
variants of demyelinating lesions of peripheral nerves of
immune genesis, for example, Guillain-Barré syndrome,
as well as variants of dysmetabolic lesions.

Nerve damage causes Wallerian degeneration of
the distal end of the nerve. ltsmyelin sheath, Schwann
cells, and axons degenerate, and the cellular matrix is
phagocytosed by macrophages. Schwann cells in the
basal layer form Bungner bands, along which further
axon regeneration occurs. Schwann cells play a key

role in nerve regeneration from Wallerian degeneration
to axon myelination. Today, clinical studies confirm the
efficacy of this technique for regenerating nerve struc-
tures. Most of the observations were made in patients
with wrist tunnel syndrome. One of the main treatment
methods for tunnelneuropathies is the use of cortico-
steroids, which provide a strong anti- inflammatory and
anti-edema effect. In one study, the effectiveness of
topical corticosteroids and PRP injections in mild carpal
tunnel syndrome was compared.Ilt was found that the
clinical effect of plasma was better than that of hor-
mones [16].

Autologous plasma has a high level of platelets, leu-
kocytes, fibrin, and other growth factors that provide
neuroprotection, regulation of the inflammatory pro-
cess, prevention of neuronal apoptosis, blood vessel
growth stimulation, and improvement of nerve tissue
properties [17]. A randomized controlled trial compared
PRP and glucose injections in 52 patients with moderate
carpal tunnel syndrome. Patients who received plasma
had better postoperative ultrasound and electrophysio-
logical parameters [18]. Patients with carpal tunnel syn-
drome treated with topical plasma experienced better
overall results [19]. The study showed that PRP signifi-
cantly decreased both pain levels and the ability to work
six months post-treatment [20].

There is increasing evidence of the positive effect of
PRP on peripheral nerve regeneration in experimental
studies [21, 22]. For example, the beneficial effect of
PRP, compared to plasma with low platelet content, on
facial nerve regeneration inrats was demonstrated [21].
In their study, Zheng [22] demonstrated that PRP ac-
celerates remyelination in a rat model of sciatic nerve
repair. Autologous plasma showed a regenerative effect
on facial nerves in a facial nerve injury model [23]. An-
other study showed that PRP can reduce damage to the
median nerve, which was damaged by the introduction
of a 10% dextrose solution, after 12 weeks [24]. PRP can
stimulate Schwann cell growth and increase the pro-
duction of nerve growth factors in Vitro [25]. Exploring
the clinical efficacy of PRP in the management of pe-
ripheral neuropathy is a promising area of research. In
2014, the first randomized double-blind controlled trial
was reported, which proved that perineural injection
of PRP in a volume of 1 ml can improve pain using the
visual analog scale (VAS) and the two-point discrimina-
tion test (TPDT) for peripheral nerve ingury in patients
with Hansen’s disease, compared to the introduction of
platelet-poor plasma [26]. Subsequently, apatient with
resistant peroneal nerve palsy was described, in whom
partial recoveryand a marked improvement according to
electrophysiological studies were observed 21 months
after the first PRP injection [27].

Nevertheless, the literature presents contradicto-
ry findings on the ability of PRP to promote peripheral
nerve regeneration. In their study, Piskin A. et al. [28]
showed that PRP did not improve axon regrowth in a rat
model of peripheral nerve repair. A clinical trial compar-
ing PRP and standard treatment for carpal tunnel syn-
drome found no difference in patient outcomes [29].

Conclusions.

PRP is capable of stimulating nerve cell growth, im-
proving angiogenesis, reducing inflammation, and im-
proving functional regeneration after peripheral nerve
trauma. The underlying biological processes involved in
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activated plasma-mediated nerve regeneration have yet
to be completely elucidated. There is no standardized
protocol for the preparation and administration of plas-
ma. Most clinical studies have been small and have had
a low level of evidence.

In summary, the number of studies on the use of
PRP in the treatment of peripheral nerve injuries has
increased significantly. Notably, most of them have
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shown the effectiveness of this method. However, there
is also contradictory data regarding the lack of accelera-
tion of regenerative properties.

Prospects for further research.

It would be promising to study the effect of PRP on
the conduction velocity of excitation along the sensory
and motor fibers of damaged peripheral nerves using
electromyography.

MOXNMUBOCTI BAKOPUCTAHHA 3BAI'ALIEHO'I'TP.(.)MEOLIMTAMM AYTONOTIYHOI
NNA3MU ANA PETEHEPALII NEPUPEPUYHOI HEPBOBOI CUCTEMU MNMPU
TPABMATUYHUX MNOLLUKOAXEHHAX BEPXHbOI KIHL,IBKU

BiHHMLbKWIT HaLiOHaNbHUIT MeanYHMIA yHiBepcuTeT im. M. |. Muporosa (m. BiHHMUA, YKpaiHa)
pivtorakv@gmail.com

Cb0200Hi 8 YKpaiHi 8iomiyaemobca 36inbWeEHHA KilbKOCMI ypaxeHb KiHYiBOK, W0 No8’a3aHO 3 8UpOobHUYUMU
mpasmamu, OOPOHHLO-MPAHCIOPMHUMU MPU200aMU, A MAKOH MIHHO-8UBYX08UMU Mpasmamu y 38°A3KY 3
gilickkosumu dismu. Mpu peabinimayii MpasmMosaHuUX 8ax}1UBE 3HAYEHHA MAE pe2eHepayis nepugepuyHuUx Hepsis.
Y xipypeidHili npakmuyi Hesponi3 yu Helipopagia He 0arome 6AXAHO20 pe3ysbmamy ma Cyrnpo8oOXYyHMbCA
8mMpamoro YacmuHuU Hepeogozo cmosbypa.

AKmyansHo 3anuwaemeca npobaema pezeHepayii Hepsie ma nowyK Hosux nioxodie 00 onMuUMAAbHO20
NiKYyB8AHHA MpPasm KiHUi8OK. [pUucKopeHHA penapamusHoi peceHepayii Hepea nompebye 8UKOPUCMAHHA hakmopis,
Wo crpuaromes pocmy Hepsis. Bracmugicme akmugHO cripuamu nposigepayii KAimuH, wo mMmoxce npuweudwumu
npoyec pezeHepayii mKaHUH, mae 36aza4yeHa mpomboyumamu naa3ma. 3acmocysarHHa bazamoi mpomboyumamu
naa3mu cbo200Hi npusepmac sce binbwy ysazy Helipoxipypeais.

Y cmammi oxapakmepu308aHi 81acmugocmi naa3mu ma rnpoaHasizo8aHi cy4acHi Memoou if BUKOPUCMAHHA 014
pezeHepauii MKaHUH opaaHiamy. MexaHi3am npucKopeHHs peaeHepamopHOoi Oii MOWKOOXEeHUX MKAHUH Op2aHi3my
nos’asyroms 3 eaacmusocmamu mpomboyumis. ExcnepumeHmanvHi ma KaiHiYHi  00CAiOHeHHA noKa3anu
sucokull nomeHyian mpomboyumis. Takox ecmaHossneHo, wo 36aza4yeHa mMpombouyumamu naa3ma 30amHa
CMUMYAOB8AMU picm HepsosuUX KAIMUH, MOKPAWy8amu aHeio2eHe3, 3MeHWysamu 3arnasneHHA, MoKpawysamu
(PyHKUiOHanbHe 8i0HOB/IEHHSA MiC/AA MOWKOOMEHHSA rnepughepuyHuUx Hepsis. [lpome, aHAnI3 HayKosoi nimepamypu
10Ka3086, W0 8M1a1U8 AKMUBOBAHOI MAA3MU HO pe2eHepay,ito nepugepuyHUX Hep8is ocMamoYyHo He 3’Aco8aHI. Brnaue
36az2a4eHoi mpomboyumamu naa3MuU Ha pezeHepayito nepugepudHux Hepaie Npu MpPasmamu4HoOMy YUIKOOHEHHI

m’sA3ie nompebye 000amKoso20 8uB4YeHHA ma Oemanisayii.

Knro4oei cnosa: sepxHsa KiHYieKa, peceHepayia nepugepuyHux Hepesis, 36aza4eHa mpomboyumamu naasma,

WBAHIBCLKI KAIMUHU.

38’A30K ny6nikauii 3 nnaHoBMMM HayKOBO-AoCNig-
HUMMK poboTamu.

PoboTa € pparmeHTom HAP BiHHULbKOrO HaLioHa/b-
HOro meaunyHoro yHisepcutety im. M. |. Muporosa «Oco-
6AMBOCTI  KOMMEHCATOPHO-MPUCTOCYBAIbHUX MPOLECIB
nNpn PiSHOMAHITHMX 3aXBOPIOBAHHAX i MOLUKOAMXKEHHAX
OpraHisamy NIOAMHM Ta TBApUH i KAiHIKO-eKcnepumeH-
TanbHe 06rpyHTYBaHHA HOBMX CNOCO6iB XipyprivHOro Ni-
KyBaHHA». Homep aeprkaBHoi peecTpauii 0118U007342.

Bcryn.

MowKoaKeHHA nepudepuUyHNX HePBIB YaACTO 3yCTpi-
YaAETbCA B MPAKTUL, NliKapA-HEeBPOAOra, Xipypra 4m Tpas-
maTosnora. Lle obymoBneHo nobyTtoBMMM Ta BUPOOHUYM-
MW TPaBMamM, AOPOXKHbO-TPAHCMOPTHUMW NPUTOAAMM,
BIICbKOBUMW AiAMW, TOKCUYHMMM, AYTOIMyHHUMM Ta
iHPEKUIMHUMUK yparKeHHAMM. BinblwicTb TpaBMaTUYHUX
YLWKOAKEHb BUHUKAE Ha BePXHil KiHLiBLi [1], npu ubomy
YWKOAXKEHHS HepBiB 3ycTpivyaeTbca y 1-3% nauieHTiB
3 TpaBmamm pyku [2]. CboroaHi BiiCbKOBMM Xipypram
[O0BOAUTLCA MaTW Cnpasy 3i CKAAAHWUMMK BiAKPUTUMU
TpaBMaMu roN0BM, LWMI, KiHLIBOK i BUKOHYBATU PEKOH-
CTPYKLitO M AKMX TKAHWUH A/1A ONEpPaTUBHOIO 3aKpPUTTA

NoCTTPaBMaTUUYHUX AedeKTiB M'AKUX TKaHWH, WKipU KiH-
LiBOK nicna 6oiosoi Tpasmu [3]. Mpu LUbOMY BaXKIMBO
BIAHOBUTM LNICHICTb MOLWKOAMKEHUX NepudepuyHmx
HepBiB. «30/10TMM CTaHZAPTOMY» BifHOBJEHHA LiNiCHO-
CTi nepnudepnyYHOro HepBa BBAXKAETbCA TPAHCMIAHTALA
ayTONOriYHOro CeHCcopHoro Hepsa [4], oAHaK BiAHOB-
JIeHHSA ujificHOCTi HepBa He 3abesneyye HeobxigHe Mmi-
KpocepesoBule ANA aLEKBATHOI pereHepauii Hepsa
[5]. OgHak pereHepauia nepudeprnyHUX HepBiB BigOyBa-
€TbCA MOBINIbHO i 3a3BMYall HenoBHa. TOMy Ha CbOrOAHi
nae iHTEHCMBHUI MOLIYK METOAIB, AKi MOXYTb NPUCKO-
pUTK pereHepaLito nepudepuyHnx Hepsis. ICHyOYI 00-
CNiAXKeHHA BNAMBY NiKapCbKMX 3acobiB Ha pereHepad,ito
HepBa y 6araTbox BMMaZKax BKAKOYAAM MexaHi3m Aii
TpombouuTapHoro ¢aktopa pocty [6]. 3acnyroBye Ha
yBary BMKOPWUCTAHHA A/1A pereHepauii nepudepmnyHmx
HepsiB 36arayeHoi Tpombouutamm nnasmu (PRP) [7].
EKkcnepvmMeHTanbHi Ta KAiHIYHI AOCNigKEeHHA NoKa3anu
BMCOKMI NoTeHLUjian TpomboumTie. TpoMBOLMTU MICTATb
rpaHy/n Npu BUBINbHEHI AKMX BUAINAIOTLCA Linni pag
daKTopiB POCTY, KaTexonamiHiB, riCTaMiH, CEpPOTOHIH,
ATO, ALD, ioHWM KanbLito, JodaMiH, @ TAKOXK MOIEKYAN
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apresii: ¢pibpoHeKTUH, GibpPUH, BITPOHEKTUH, AKi cnpus-
I0Tb KNITUHHIM mirpauii Ta cnpuatoTb aKTKBaLi Ta npo-
nipepauii pibpobnacTis i meseHximanbHUX cTOBOYPOBUX
KNIiTUH [8].

PRP Ma€ LWIMPOKNI AOCBiA, BUKOPUCTAHHSA Y Pi3HMX
ranysax meauumHu. 3rigHo niTepaTypHUX SAHMX 3aCTO-
cyBaHHA PRP npucKoptoe npoLec KicTKOBOi pereHepalii.
Tak, BCTaHOB/IEHO edeKTUBHICTb 3acTocyBaHHA PRP ans
NiKyBaHHA NepesiomiB KicTOK Ha /i octeonoposy [9]. Mo-
3UTUBHI pe3yNbTaTu BUKOPUCTAHHA AAHOI0 MeToAy Cno-
CTepiraeTbeca i B WenenHo-numuesil xipyprii. Hanpuknag,
BMKOPWUCTAHHA nnasmu npodinaktye atpoodito anbse-
ONIAPHOTrO BiAPOCTKA Lenenu Ta cnpuse ii pereHepauii
[10]. BMKopuMcTaHHA KOMMO3MLii Ha OCHOBI My/abTUMO-
TEHTHUX Me3eHXiMa/lIbHUX CTPOMAJIbHUX KITUH XKUpPO-
BOI TKaHWHKU, PRP Ta 3amMiHHMKA KiCTKOBOI TKaHMHM Ha
OCHOBI TiAPOKCMANaTUTy NOKa3a/io MNOBHE BiAHOB/IEHHA
KiCTKOBUX OedeKTiB Yepena LLypiB B eKCNepuMeHTi Ta
NoBHeE BiAHOBNEHHSA 06’eMy KiCTKOBOT TKAHWMHM KOMipKO-
BOrO BipOCTKa Ta KOMiIPKOBOI Ayru NicnA BCTaHOBAEHHA
AeHTanbHuUx imnnanTaTie [11]. B odTanbmonorii gaHy
METOAUKY MOXKHA BMKOPMCTOBYBATM 3 METOLO JliKyBaH-
HS CMHAPOMY «CyXOoro oka» [12]. B cBOEMY A0CNIAMKEH-
Hi Mohamadi [13] nokasye edeKTUBHICTb ayToNOriYHOI
naasmm ANA NPUCKOPEHHA 3a*KMBAEHHA paHu. barato-
LEeHTpOBe NoABiliHe cnine paHA0Mi30BaHe KOHTPO/bO-
BaHe AOCNiAXEeHHA B Xipyprii cTonu Ta rominkosocTon-
Horo cyrnoba nokasasno, wo iH’ekuia PRP nepesepuuye
TpagMUinHy iH'EKLIO TNIOKOKOPTUKOIAIB MPU NiKYyBaHHI
nigowosHoro anoHespo3sy [14]. Dzhyvak V., Ta Klishch I.
B eKCMepMMeHTaNbHOMY AOCAiAXKEeHHI NoKasanu edek-
TUBHIiCTb 36arayeHoi TpoMbOLMTaMKN NIA3MM KPOBI B iH-
AOYKLUiT 3aroeHHA M’30B0i TKaHWHK [15].

LLlopiyHuit iHTepec fo AaHOI TeMM 3pOCTaE: NPo ue
CBiAYNTb 36iNbLUEHHA KiIbKOCTI PobiT, NpUCBAYEHNX Aa-
Homy meToay. Lle obymoBiieHO NpOCTOTO MeToAy, Moro
6e3neyHicTio, AeleBU3HO Ta ePEeKTUBHICTIO.

Ha gaHuit MomeHT icHye BigHOCHO HebaraTo Jocni-
OXKeHb Wwoao0 3actocyBaHHA PRP ana pereHepalii nepu-
depuyHUX HepBiB.

MeTa gocnigKeHHs.

AHani3 HayKoBOIi NiTepaTypu WoA0 epeKTUBHOCTI 3a-
CTOCyBaHHA 36arayeHoi TpombouUTaMM NNA3MU KPOBI
ANA onTuMmisauii NikyBaHHA nepudepuyHOi HepBOBOI
CUCTEMW NPU TPABMATUYHUX MOLUKOAMKEHHAX BEPXHbLOI
KiHLIBKM.

OcHOBHa YacTuHa.

MowKoaKeHHA nepnudepuyHmX HepBiB MoXKe byTn y
BUMNAAI NOPYLIEHHA iX aHAaTOMIYHOI ujisicHocTi abo no-
LWKOAKEHHA X OKpPeMMUX CTPYKTYp. YacToro npuymHoio
YLWKOAKEHHA HEePBIB € KOMNPEeCiINHO-iLeMiYHi Helipona-
Tii, AKi B NepeBaKHii BGiNbLWOCTI MOXKYTb 3ycTpiyaTUCA Y
aHaATOMIYHO BY3bKUX MicLAX (TyHensax). Cepen HalbinbLu
PO3NOBCIOAMKEHUX CNig, BUAIANTU: CUHAPOM KybiTanb-
HOrO KaHa/ny, CMHAPOM 3an’ACTHOro KaHany, CMHAPOM
KaHany [iioHa, cMHApPOM Tap3anbHoro Ta ¢ibynapHoro
KaHany. ICHytOTb TAaKOX BapiaHTM AeMi€NiHi3y4oro ypa-
eHHA nepndepuyHnX HepBiB iIMyHHOrO reHesy, Hanpu-
Knag, cuHapom liieHa-bappe, a TakoX BapiaHTV Ansme-
TaboniyHOro yparkeHHs.

MowKoaKeHHA HepBa BUKAMKAE BanepiBCcbKy ae-
reHepaLljlo AUCTasbHOMO KiHUA HepBy. Moro mieniHosa
060/10HKA, WBAHIBCbKi KAITUHM Ta aKCOHM PO3MafatoTh-
€A, @ KNITUHHUIA MaTPUKC GaroumnTyeTbca Makpodaramu.
LLIBaHiBCbKi KAiTMHW B 6asanbHomy wapi dopmytoTb

nonocu ByHrHepa, B3JOBX AKMX BigbyBaeTbcA nogasb-
lWa pereHepaLia akcoHiB. LLIBaHIBCbKi KniTMHKM Bigirpa-
I0Tb OCHOBHY POJib B MpOLECi pereHepawii HepBiB Bif
BanepiBcbKoOi AereHepauii A0 MmieniHi3auii akcoHis. Ha
CbOrOAHI, KNiHIYHI AOCAiAKEHHs NiaTBEpPAXKYOTh edeK-
TMBHICTb AaHOI METOAUKM ANA pereHepauii HepBOBUX
CTPYKTYp. B ocHOBHOMY 6inbLicTb crnocTepexeHb npo-
BOAMNCH NPU CUHAPOMI KapnasbHOrO KaHany. OgHMM
i3 OCHOBHMX METOA,iB NiKyBaHHA TYHebHUX HelponaTii
€ BUKOPUCTAHHA KOPTUKOCTEPOILiB, AKi 3abe3neyytoTb
CUIbHUIM NPOTM3ananbHUIN Ta NPOTUHAbPAKOBUI edek-
TW. B ogHOMY 3 AOCNiAXKeHb NOPiBHIOBaAN ePeKTUBHICTb
TOMIYHMX KOPTUKOCTepoiais Ta iH ekuii PRP npu cuHapo-
Mi KapnanbHOro KaHasy Nerkoro ctyneHs. byno susasne-
HO, WO KAIHIYHMI edeKT Big naasmm ByB Kpalmm, Hix
BiZ, ropmoHiB [16].

AyTONOriYHa NJa3mMa MA€E BUCOKUI piBeHb Tpombo-
uu1TiB, nerikounTie, GpibpuHY Ta iHWKMX daKTopiB pocTy,
AKi 3a6e3neyyroTb HEMPONPOTEKLLIO, Pery/saLito 3anaib-
HOro npouecy, NPodiNakTUKy anonTo3y HEMPOHIB, CTU-
MYNALII0 POCTY CYAMH Ta MOKPaALLEeHHA BNacTUBOCTEMN
HepBOBOI TKaHMHM [17]. TaKOX MPOBOAMNOCH MPOCMEK-
TMBHO-PAHAOMI30BaHe OAMHAPHE cAine KAiHiYHe focni-
OXKeHHA 3 yyacTio 52 nauieHTiB 3 04HOBIYHUM CMHAPO-
MOM Kapna/ibHOro KaHay NOMIPHOFO CTyNeHA BaXKKOCTI.
ABTOpPM NPOBOAMAN MOPIBHAHHA BMJIMBY JIOKAJIbHUX
iH’ €Ki ayToNoriyHoi nnasmu 1a 5% ratokosu. MNauieHTy,
AKMM B6yno BBEAEHO NAa3My, Maan Kpali nicnaonepa-
LifHi yNbTpa3ByKOBi Ta eneKkTpodi3ionoriyHi NoOKasHUKK
[18]. MaujeHTM i3 cMHAPOMOM 3an’sCTHOrO KaHany, fAKi
OTPMMYBaANW TOMiYHe BBEAEHHA NNA3MW, MaM KpaLyuid
nporHos [19]. Byno npogemMoHCcTpoBaHoO, Wwo PRP 3HayHo
3HUMKYE IHTEHCMBHICTb 60110 Ta BTpaTy Npaue3gaTHoCTI
yepes 6 micauis nicns nikysaHHa [20].

[epnani 6inblwe [A0OKasiB BKasyldTb Ha MO3UTUBHUI
BnivB PRP Ha pereHepauito nepudepuyHux HepsiB B
eKCnepuMeHTanbHUX gocniaxKeHHax [21, 22]. Tak byno
NPOAEMOHCTPOBAHO CcnpuATAMBUIA Bname PRP, nopis-
HAHO 3 M/1a3MOI0 3 HU3bKMM BMICTOM TpOMbBOUMTIB, Ha
pereHepaLito 1MUEBOro Hepea y wypa [21]. Y cBoemy
pocnigxeHHi Zheng [22] nokasye, wo PRP nocuntoe
pemieniHisaLito cigHMYHOro HepBa mogeni Henpopadii
«KiHeupb B KiHeub» y Wypa. AyTONOriYHa Naasma moxe
CMPUATKU pereHepau,ii IMLEeBOro HepBa NpU MogeNtoBaH-
Hi akcoTomii nuuesoro Hepsa [23]. IHWe gocnigKeHHA
nokasasno, wo PRP yepes3 12 TMXKHIB MOXe 3MeHLyBaTh
YPaXKeHHA cepeMHHOro HepBa, AKWUW OyB MOLIKOAKe-
HUl BBeAeHHAM 10% po3umHy aekctposun [24]. Takox
6yn10 NPOAEMOHCTPOBaHO, WO PRP moxe cTumyntoBaTu
nponidepalito WBAHIBCbKUX KNITUH, cekpelito dakTopa
pocTy HepBiB Ta HelipoTpodiyHoro dpakTopa in vitro [25].
KniHiyHa kopuctb PRP npu nepudepunyHin HeliponaTii €
LikaBoto obnacTio gocnigkeHb. Y 2014 poui BnepLie no-
BiZLOMUAN NPO paHAOMI30BaHe MOABiINHE c/ine KOHTp-
0/1bOBaHe JOCNIAMKEHHA, B AKOMY 6yn0 AoBefeHO, Lo
nepuHespanbHa iH’ ekuia PRP B 06cAsi 1 ma moxe no-
NiNWWTX NOKa3HUKM 6ONt0 3 BUKOPUCTAHHAM BidyasbHOI
aHanorosoi Wkanu (VAS) Ta ABo6aNbHOrO ANCKPUMIHA-
uiiHoro Tecty (TPDT) Ha po3ni3HaBaHHA nepudepuyHoi
HelponaTii y nauieHTiB 3 XBOpoboto XaHceHa, NopiBHHO-
Houn i3 BBeAEHHAM 36igHeHOoi TpombounTamum naasmm
[26]. 3rogom 6yno onucaHO MauieHTA 3 PE3UCTEHTHUM
napaniyeM Ma/siOroMiZIKOBOrO HepBa, y AKOro crnocrte-
piranoca 4YacTKOBE OAYXKaHHA Ta ABHE NOAIMWeHHA 3a
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OAaHUMUK eniekTpoddisionoriyHoro gocnigKeHHsa yepes 21
MmicAaub nicns nepwoi iH’ekuii PRP [27].

OpHaK y AeAKUX JOCNIoXKEHHAX NOBIAOMAANOCA NPO
cynepeynusi pesynbtatv BnamBy PRP Ha pereHepauito
nepudepnyHux HepsiB. B cBoeMmy gocniaskeHHi Piskin
A. Ta iHwWi [28] noBigomunn, wo PRP He nocunioe pe-
reHepawilo aKCOHIB MpuW BiAHOBAEHHI nepudepuyHmx
HepBiB Mmoaeni wypa. IHWwe 3 KAiHIYHMX PaHA40MI30BaHMX
KOHTPONbOBaHUX AOCAIAXKEHD NO NiKYyBaHHIO CUHAPOMY
3an’ACTHOTO KaHany He BUABMAM Pi3HULI B pesy/bTa-
Tax MiX rpynot 3 BUKOPUCTAHHAM NAasMu Ta rpynoto
KOHTponto [29].

BucHoBKM.

PRP 3patHa cTtumynioBaTM picT HEPBOBUX KJITUH,
NMOKpPaLLyBaTK aHrioreHes, 3MeHLYyBaTU 3ananeHHA, no-
KpalyBaTh QyHKLIOHaNbHE BiAHOBAEHHSA MiC/1A NOLWWKO-
OXKeHHA nepudepnyHnx Hepsis. MexaHismu aii akTMBo-

BAHOI N/JIa3MM Ha pereHepauito nepudpepuyHMx Hepsis
OCTAaTOYHO He 3’AcoBaHi. He icHye cTaHZapTU30BaHOroO
NPOTOKO/Yy ANA MPUrOTYBAHHA Ta BBEAEHHA NAA3MMU.
BinbWicTb KNiHIYHUX AOCNiaKeHb 6y He BENUKUMU Ta
Ma/IM HU3bKUIN PiBEHb JOKA30BOCTi.

MiacymOBYHOYM MOMKHA CKas3aTW, WO Ha CbOroAHi
KiNbKiCTb  JocnigyeHb 3actocyBaHHA PRP npu nikyBaH-
Hi NOLWKOAMKEHb NepudeprUyHUX HEPBIB ICTOTHO 3pOC/N.
MPUMITHO, WO 6iNbLWiCTb 3 HUX NOKa3anu ePeKTUBHICTb
uboro metoay. OAHaK 3yCTPivatoTbCA | NPOTUNENKHI AaH,
WOAO BIACYTHOCTI MPULIBUALLIEHHA pereHepaTopHUX
BNACTUBOCTEN.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

MepcnekTBHUM byae BuBYeHHA BnamBy PRP Ha
LWBMAKICTb NPOXOAXKEHHA 30YAKEHHA NO CEHCOPHUM Ta
MOTOPHMM BOJIOKHAM MOLUKOAKEHUX nNepudepruyHnx
HepBiB 3 LONOMOrot esiekTpomiorpadii.
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MO/IMBOCTI BUKOPUCTAHHA 36ATAYEHOI TPOMBOLUTAMMU AYTOIOTIYHOT NNIA3SMU ANA PETE-
HEPALLIT NEPUPEPUYHOT HEPBOBOT CUCTEMMU NPU TPABMATUYHUX NOLUKOAMKEHHAX BEPXHbOT KIH-
UIBKU

NisTtopak B. I., BepxonaHues 4. C.

Pestome. B paHilt cTaTTi npoBeAeHO Ora4 NiTepaTypHUX BiAOMOCTEN LWOAO KiHIYHOTO BUKOPUCTAHHSA, edek-
TUMBHOCTI Ta MabyTHiX NepcneKkTMUB NaasmoTepanii 4nA pereHepaLii nepudbepmnyHnx HepsiB. YWKoaKeHHA nepude-
PUYHUX HEPBIB AOCUTb MOLWMPEHE Ta CKNALAE BEIMKY MEANKO-COLIaNbHY NPOBaemy, OCKINIbKM XapaKTepU3yHTbCA
3HAYHUM Ta TPUBAZIUM 3HUMKEHHAM OYHKLIT KiHLIBKM | BUCOKMM piBHEM iHBaniAM3aLii XBOpuX. BpaxoBytoun Te, L0
KiNIbKICTb TP@aBMaTUYHOTO ypaxKeHHA nepudbeprnyHnX HepPBiB HEBMMHHO 3POCTAE, a MPOLEeC pereHepalii 3amae Tpu-
Ba/IMIA Yac, Ha CbOTOAHI yBara BYEHUX 3HAYHO NPUKYTA A0 NOLYKY eGEeKTUBHUX METOZAiB NPULLBUALIEHHSA iX BigHOB-
NeHHA.

Mema 0ocnidxceHHA: aHani3 HayKoBOI NliTepaTypu LWoAo edeKTUBHOCTI 3aCcToCcyBaHHA 36arayeHol TpomboumTa-
MM NAa3MM KPOBi 4NA oNTUMI3aLii NikyBaHHA nepudepuyHOi HePBOBOI CUCTEMM NPU TPABMATUYHMUX NOLIKOAMKEHHAX
BEPXHbOI KiHLiBKN.

36arayeHa TpombouUTaMM Naa3ma — Le ayToNONYHMUIA NPOAYKT, BULINEHWUN i3 KPOBI LIIAXOM LEeHTPUDYryBaHHA,
AKMIA MICTUTb BEJIMKY KOHLLEHTPAL,it0 TPOMOOUNTIB, 34aTHUIM BMBINbHATM GAKTOPM POCTY Ta iHWIi 6i0NOrYHO aKTUBHI
pevyoBMHU. AyTosOriYHA NAa3ma Ma€E BUCOKUI piBeHb TPOMBOUUTIB, eiikouunTie, GibpUHY Ta iHWKX PpaKTopiB poCTY,
AKi 3a6e3nevyoTb HEMPOMPOTEKLO, PeryasLito 3ananbHOro npouecy, NpodinakTMKy anonTo3y HEMPOoHIB, CTUMYAS-
LLit0 POCTY CYAMH Ta NOKpPaLLEHHA BAAaCTUBOCTEN HEPBOBOT TKAHMHMU. Lli BAaCTMBOCTI akTUBHO cnpuAoTb nponidepadii
KNITUH, LLLO MOXe NPULIBMALWNTM NpoLec pereHepaLii TKaHWH. Ha cborogHi epekTnBHICTb Ta 6e3neyHicTb BUKOPU-
CTaHHA NJ1a3MM NPOLEMOHCTPOBAHO Y Pi3HUX FraNy3ax MeAULMHM Ta NPU NiKyBaHHI pi3HOro poay NaTonorin.

BucHosku. 36arayeHa TpoMbOLMTaMM Naa3ma 34aTHA CTUMY/IIOBATM PiCT HEPBOBMX KNITUH, MOKPALLYBATU aHTi-
oreHes, 3MeHLLUYyBaTW 3anaseHHA, NOKpaLLyBaTh GyHKLiOHabHEe BiAHOBAEHHS MiCAsA NOLWKOAKEHHA nepudepudHmnx
HepBiB. MexaHi3amu il akTMBOBAHOI NJ1a3MK Ha pereHepau,ito nepudepuyHmMX HepBiB OCTAaTOYHO He 3’ACOBaHI.

Kntouosi cnoBa: BepxHs KiHLiBKa, pereHepaLis nepudbepmnyHnx Hepsis, 3b6arayeHa TpomboumTamm nnasma, Wea-
HIiBCbKi KNITUHW.

POTENTIAL APPLICATIONS OF PLATELET-RICH AUTOLOGOUS PLASMA FOR PERIPHERAL NERVE
REGENERATION IN UPPER EXTREMITY TRAUMATIC INJURIES

Pivtorak V. I., Verkholantsev D. S.

Abstract. This article reviews the literature on the clinical use, efficacy, and future prospects of plasma therapy
for peripheral nerve regeneration. Peripheral nerve injuries are quite common and pose a major medical and social
problem, as they are characterized by a significant and prolonged decrease in limb function and a high level of
disability in patients. Given that the number of traumatic peripheral nerve injuries is steadily increasing and the
regeneration process takes a long time, today scientists are paying significant attention to finding effective methods
to acceleratetheir recovery.

The aim of the study. The aim of the study is to analyze the scientific literature on the effectiveness of using PRP
to optimize the treatment of the peripheral nervous system in traumatic injuries of the upper extremity.

Platelet-rich plasma (PRP) is an autologous product isolated from blood by centrifugation. It contains a high
concentration of platelets and is capable of releasing growth factors and other biologically active substances.
Autologous plasma has a high level of platelets, leukocytes, fibrin, and other growth factorsthat provide
neuroprotection, regulation of the inflammatory process, prevention of neuron apoptosis, stimulation of blood
vessel growth, and improvement of nerve tissue properties. These properties actively promote cell proliferation,
which can accelerate tissue regeneration. The efficacy and safety of using plasma have now been demonstrated in
various fields of medicine and in the treatment of various pathologies.

Conclusions. Platelet-rich plasma can stimulate nerve cell growth, improve angiogenesis, reduceinflammation,
and improve functional recovery after peripheral nerve injury. The mechanisms of action of activated plasma on
peripheral nerve regeneration are notfully understood.

Key words: upper extremity, peripheral nerve regeneration, platelet-rich plasma,Schwann cells.
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The intestinal barrier is an obstacle to antigens and compounds that can penetrate the intestinal wall into the
body's internal environment. The large intestine barrier is an extremely complex structure whose functions are dy-
namically combined with transporting substances, absorbing nutrients, neutralising antigen carriers, etc. According-
ly, it is important to study the morphological and functional organisation of the structures of this barrier in depth.

The aim is to analyse the data from modern scientific literature on the morphological and functional features of
the large intestine's intestinal barrier.

The intestinal barrier consists of several morphological structures distributed in the layers of the intestinal wall
and in close functional relationships. The main structures of this barrier are microbial, physical and immunological
components. The commensal microbiota prevents pathogens from colonising the intestine, synthesises beneficial
metabolites, promotes the structural and functional integrity of the intestinal epithelium, and "trains" the immune
system. The physical compartment contains epithelial and mucosal elements. The mucosal part provides the first
line of defence (after the microbial layer) and preservation of secretory IgA and other antibacterial substances in
the pre-epithelial region. Enterocytes perceive signals from the microbiome or exogenous pathogens and adapt to
changes in the intestinal environment by modulating mucosal barriers and subsequently transmitting signals to im-
mune cells in the intestinal lamina propria. The immune component contributes to the intestinal barrier by secreting
antimicrobial peptides and IgA. In doing so, mastocytes regulate the function and integrity of the epithelium, modu-
late mucosal immunity, and support key neuroimmune interactions between the gut and the microbiota.

Knowledge of the morphological and physiological features of the intestinal barrier is essential for understanding
the mechanisms that can lead to diseases caused by impaired protective and barrier function of the large intestine.
This requires a more detailed and in-depth study of the structural and functional organisation of individual compo-
nents of the intestinal barrier.

Key words: large intestine, intestinal barrier, microbiome, mastocytes, smooth muscles.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work “In-
fluence of exogenous and endogenous factors on the
course of adaptive reactions of the body to physical ac-
tivity of different intensity” (state registration number
012U108187).

Introduction.

A strictly regulated barrier is required to properly
distribute microbial populations within the large intes-

tine and the body’s internal environment. The intestinal
barrier serves as a barrier to various antigens and com-
pounds that enter the intestinal lumen with food and air
and can penetrate the wall of the digestive tube into the
blood and lymph [1, 2]. The barrier function of the large
intestine mucosa is essential and complex, considering
the number and quality of physiological processes, their
participants, and their dynamics. Normally, the barrier
function is balanced and harmoniously combined with
the transport function of the mucosa, which is a com-
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