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AHHOTanUs

BBeaenue. [locnegHee fecaTrIeTHE B Pa3HbIX 06J1aCTAX MEAULMHBI IPOBOASATCS UCC/IeL0BAHUS 110 UCIOJIb-
30BaHMI0 060ralleHHOH TPOMGOIMTaMu J1a3Mbl. B odTasbMooruu npenapaTtsl ayTOJOTUYHOMN MJ1a3Mbl KPOBH
IIUPOKO MPUMEHSIOTCS MPY MATOJOTHUAX CETYATKH, TAKUX KaK MaKyJ/ISIpPHBIM pa3pbIB, OTCIOWKA CETYATKH, a TaK-
Ke MPY BOCTIAIUTENbHBIX U JlereHepaTUBHBIX 3a60/1eBaHUAX poroBuIlbl. llesib pa6oThI - HA OCHOBAaHUHU COBpe-
MEHHBIX JIaHHBIX O TATOTEeHETUYECKHUX MEeXaHU3MaX PaboThl 060ralleHHOH TPOMOOLMTAMH J1a3Mbl JJ0Ka3aTh ee
3¢ PeKTHBHOCTD U 6€30MACHOCTh B XUPYPrUU CETYATKH, a TaKKe 060CHOBATh BO3MOXKHOCTh INIPUMEHEHUs NPU
TpaBMax I/1a3a. MaTepuaabl U MeTOABIL. [IpoBe/ieH MOKCK HAyYHOH JIMTEepaTyphl U MybJUKanui B 6a3ax JaH-
HBIX ¥ 3JIEKTPOHHBIX 6u6moTekax PubMed, CyberLeninka, eLibrary no nouckoBbIM c/10BaM U CJIOBOCOYETAHUSM:
oboralieHHast TPOMGOIMTaMU MJa3Ma, GaKTOPbl pOCTa TPOMOOIIMTOB, MaKyJISIPHBIN pa3pbIB, OTCIOWKA CETYAT-
KM, BUTp3KkToMus; platelet-rich plasma, platelet growth factors, macular rupture, retinal detachment, vitrectomy.
Pe3ysbTaThl M 06CYyXKAeHUA. Mexanu3Mbl feiicTBus PRP m1a3Mbl B XMpypruu ceT4aTKH 00yC/I0BIEHBI 60IbLION
KOHIIEHTpalel TPOMOOLUTOB. Y4acTBYs B reMoCTa3e, 3TH GOpMeHHbIe 3JIEMEHThI KPOBH 3aIyCKAIOT KacKaz, pe-
aKIUH, TPUBOJSAIIUX K GOPMUPOBAaHHIO GUOPUHOBOM CETKH, KOTOpAsi, COKPAIAsCh, TOATATUBAET Kpasi pa3pbIBOB
CeTYaTKH Jpyr K Apyry. Kpome Toro, 6oraTeiii coctaB asbda rpaHy/1 TPOMOOIUTOB MOC/E AerpaHy/Isanuu obe-
CrevYrBaeT TKaHU NMyJIoM GaKTOPOB POCTA, KOTOPble CTUMYJIMPYIOT M YCKOPSIIOT pereHepanuio TkaHel. Haubosee
nsydeHHble U3 Hux: PDGF VEGF, TGF, IGF1, PF4, EGF, bFGE. 3ak/moueHue. [IpenapaTsl o60ralieHHON TPOMOOIH-
TaMU IJIa3Mbl U UX OTJeJIbHbIe KOMIIOHEHTHI [epCIEeKTUBHbBI B JIeYeHUH 3a00/IeBaHUIN CeTYAaTKU U Ge30MacHbI,
MTOCKOJIBKY SIBJISIIOTCSI Ay TOJIOTHYHBIMU. [IpoBe/leHHbIe HCCIeJOBaHUS AOKA3bIBAlOT X 3G PEeKTUBHOCTD B Jieye-
HUM Pa3pbIBOB CETYATKH, YTO MOXKET ObITh HCIIOJIb30BAHO /15 3aKPBITHS JePpeKTOB TpaBMaTHIECKON 3THOJIOTHH.
KimodeBsble c10Ba: o6oraueHHas TpoMO0OLMTaMU IJ1a3Ma, GaKkToOpbl POCTa TPOMOOLUTOB, MaKy/ASPHBIA pa3pbIB,
OTC/IOWKA CeTYaTKH, BUTPIKTOMHUSA
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Abstract

Introduction Research into the use of platelet-enriched plasma has been conducted in various fields of medi-
cine over the last decade. In ophthalmology, autologous blood plasma products are widely used for retinal pathol-
ogies such as macular rupture, retinal detachment, and inflammatory and degenerative corneal diseases. The aim
of the work was to prove on the basis of current data on the pathogenetic mechanisms of platelet-enriched plasma
its effectiveness and safety in retinal surgery and to substantiate the possibility of its use in eye injuries. Materials
and methods A search of scientific literature and publications in PubMed, CyberLeninka, eLibrary databases and
electronic libraries was performed using the search words and phrases: platelet-rich plasma, platelet growth fac-
tors, macular rupture, retinal detachment, vitrectomy. Results and discussion The mechanisms of action of PRP
plasma in retinal surgery are due to the high concentration of platelets. By participating in hemostasis, these blood
cells trigger a cascade of reactions leading to the formation of a fibrin mesh, which, by contracting, pulls the edges
of retinal tears together. In addition, the rich composition of platelet alpha granules after degranulation provides
the tissue with a pool of growth factors that stimulate and accelerate tissue regeneration. The most studied of these
are: PDGF, VEGF, TGE, IGF1, PF4, EGF, bFGF. Conclusion Platelet-enriched plasma preparations and their individual
components are promising in the treatment of retinal diseases and are safe because they are autologous. Studies

prove their efficacy in the treatment of retinal tears, which can be used to close defects of traumatic etiology.
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BBEJAEHUE

[TocnenHee fecaTUeTHE B COBPEMEHHON MeAULIHE
MPOBOASATCS UCCJI€0BAHUS 10 UCII0JIb30BAHHIO [IEHHBIX
CBOMCTB U cOCTaBa TPOMOGOLMTOB B PereHepaTHBHOU
MeJUIMHe, OPTONeANH, 0PTaTbMOIOT UM, YEJTIOCTHO-JTH-
[IEBOH XUPYPTHUH, IPU JIEUEHHUH SI3B U 0KOTOB.

O6GorameHHass TPOMOOIMTAMM ILIa3Ma (aHaA.
Platelet Rich Plasma, PRP) - 3T0 KOHIleHTpaT ayToJio-
TUYHBIX TPOMOOLMTOB B HEOOJIbIIOM OGbeMe IIa3-
MBI, [TOJIy4aeMbli NyTeM LeHTpudyrupoBanus. B od-
TAJbMOJIOTUM HALLIM MIMPOKOE NPUMEHEHHUE XKUJIKHe
¢dopmbl PRP B s1eueHrn MaKy/IsipHBIX pa3pbiBoB [1-4].
[IpoBoAsITCA WCC/eJOBaHUSA NPUMEHEHHUS ayTOJIOTHY-
HBIX TPOMOOLUTOB IPU JIEUEHUHU OTCJIO0EK CETYATKH, B
TOM YHCJIEe C TUTAaHTCKHMH Pa3pbIBAMH M OOLIMPHBIMHU
OTPBIBAMHM OT 3y04aTOH JIMHUH, a TaKXKe B penUau-
BUPYOIIMX ciay4dasax [5-8]. B oreyecTBeHHOH U 3apy-
OEeXHOM JIUTEpaType ONKCAH MMO3UTUBHBIN ONBIT HPH-
MEeHeHHUs TpenapaToB 06oraieHHOH TPOMOOLUTAMU
MJIa3Mbl IPU PA3JIMYHON MATOJIOTHH POTOBHUILbI, B TOM
YHCJie B caydae paHeHUH [9-12]. biaromapsi BhICOKOH
KOHIIeHTpanuu (akTOpOB POCTa JJaHHbIE IpenapaTsbl
HCIOJIB3YIOTCS B KavyecTBe BCIIOMOTaTeJbHOH Tepa-
MU TP JiedeHUU oxoroB a3 [13-15]. Ilpenapatsr
ayTOJIOTUYHOM IJIa3Mbl KPOBHU SIBJISIOTCSA aGCOJIIOTHO
6e30MacHbIMHU [IJ151 TALIUEHTA, TOCKOJIbKY MOJTy4YeHbI U3

TKaHeld COOGCTBEHHOrO0 OpraHM3Ma U MMEIT BBICOKUH
MOTEHLHAJ.

Ba)XHO M3y4YUTh IAaTOTeHETHUYEeCKHE MeXaHM3-
Mbl felicTBUA PRP ¢ nesblo ynydiieHus noJiydaeMblxX
CBOMCTB, a TaKXe paclIMpeHUs TOKa3aHUH JJis ee IpH-
MEeHeHHUs.

Iles1b paGoOTHI — HA OCHOBAaHWU COBPEMEHHBIX JIaH-
HBbIX O NATOreHEeTHYeCKUX MeXaHH3Max paboTbl 060-
raiieHHOH TPOMOOLMTAMH IJIa3Mbl J0Ka3aTb ee 3¢-
$EeKTUBHOCTE U 6€301aCHOCTb B XUPYPTrUM CETYATKH,
a TakXe 0600CHOBAaTb BO3MOXXHOCTb NPUMEHEHUS MPH
TpaBMax IJasa.

MATEPUAJIbI U METO/bI

[Touck HAayYHBIX MyGJNKALUK GBI OCYIECTBJIEH B
6a3ax JJaHHBIX U 3JIEKTPOHHBIX 6ubnoTekax PubMed,
CyberLeninka, eLibrary no mouckoBbIM €J10BaM U CJIO-
BOCOYETAHUSAM: 06OTalleHHas TPOMOBOIMTaMH NJIa3Ma,
dakTopbl pocTa TPOMGOLMTOB, MAKY/ISIPHBIN Pa3phIB,
OTCJIOWKA CeTYaTKH, BUTP3KToMHus; platelet-rich plas-
ma, platelet growth factors, macular rupture, retinal
detachment, vitrectomy. [IpejmouTeHne OTZABaIOCh
Hay4HbIM paboTaM, OomyGJUKOBAaHHBIM 3a INOCIEJHUE
15 sieT. Kputepun BKJIIOUEHHS: MOJHOTEKCTOBBIE OJ-
HOMOMEHTHBIE, PETPOCIEKTUBHbIE, NPOCHEKTUBHbIE
AHAIUTUYECKHE HCCIe/J0BAaHUS, O3BOJISIOLIME COCTa-
BUTb NpEJCTaBJeHNEe O MexaHHW3Max paboThl INpemna-
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paToB IJIa3Mbl, a TaKXKe JOKasbIBaloliue 3GeKTUB-
HOCTb U 6€30MacHOCTb ee MPUMEHEHMS NMPH Pa3HbIX
MaToJIOTUAX IIa3. KpUTepuUu HCKJIOYEeHHUs: paboThl,
TEKCT KOTOPBIX ObLI HEJOCTYIIEH B MIOJIHOM 06'beME, a
TaKKe HCCJIeIOBaHUsl, KOTOpble He OO'bSICHSIIOT IPHH-
IUIIOB PaGOThbI 060raleHHOH TPOMOOIIUTAMH I1JIa3MBbl,
a JIMIb NMPeJICTABJASIOT KOJUUYECTBEHHbIK OTYET O pe-
3yJIbTaTax NIpUMeHeHUs. Bcero no nouckoBbIM €J10BaM
B pa3JIMYHbIX KOMOWHAIUAX OblI0 HahieHO 474 cChbl-
JIOK. Jlajiee mpoOBeAeHO HCKJIloUeHHe paboT, He COOT-
BETCTBOBABUIMX KPUTEPUSM BK/IOYeHUs. B pesysbTaTe
B ZIJaHHbIN 0030p 6bLIM BKJIIOYEHbI 60 MyGIUKaLUM.

PE3YJIBTATHBI U OBCYKAEHUSA

[Ipeio’keHO MHOXECTBO MPOTOKOJIOB MPUT'OTOB-
JIeHWsl NpenapaToB ayTOJOTMYHOW MJa3Mbl C MOBbI-
IIEHHbIM COJIEP)KaHUEM TPOMOOLMTOB Pa3IMYHOUN
KOHLEHTPaL MU U CTPYKTYPO¥ KOMIIOHeHTOB. CorsiacHO
MeX/[yHapOJIHOU KJaccuduKaluuu Bce npenapaTtsl PRP
Mo/ipa3/iesIsIloTCS Ha YeThIpe TUIIA:

- 4ucTasd oboraluleHHass TPOMOOIMTAMH IlJIa3Ma
(aHea. Pure Platelet Rich Plasma, P-PRP);

- mJ1a3Ma, oboraujeHHasi JeHKOIUTaMH U TPOM6O-
nutamu (aHea. Leucocyte Platelet-Rich Plasma, L-PRP);

- YUCTBIHA 0o6OoralleHHbId TPoM6oIUTaMH GUOPUH
(aHea. Pure Platelet-Rich Fibrin, P-PRF);

- oOoraiieHHbIH JIEHKOIIUTaMU U TPOMOOLMTaMHU
¢ubpuH (anaa. Leucocyte Platelet-Rich Fibrin, L-PRF).

Tunbl P-PRP- u L-PRP oTHOCATCA K XKUIKUM GoOp-
MaM, a P-PRF u L-PRF - k resieo6pasubim [16, 17].

OHUM K3 BaKHEeHMIIUX KoMnoHeHToB PRP mia3s-
MBI SIBJISTFOTCS TPOMGOIIUTHI, MeJIKHEe GOPMeHHbIE 3J1e-
MEeHTbI KPOBH, B HOpMe LUPKYJIUpPYIOlI1e B KPOBOTOKE
B KoHUeHTpauuu 180-320 TeicAY kJeTOK Ha 1 MKJI.
WHaKTUBUPOBAHHbIE TPOMOOIIUTHI UMEIOT JTUCKOBU/I-
Hy10 GopMy AMAMeTpPOM OKOJIO 2-5 MKM, TOJILMHOU
okoJsio 0,5 MKM, akTUBUpPOBaHHbIE 00PA3yIOT BBICTYIIbI
KJIETOYHOH MeMO6paHbl, IOKpbIBAIOIIHME HX IOBEPX-

HOCTb. TPOMGOIMTHI JIMILIEHBI f/lep, @ BHYTPHU COZEp-
»KaT 3H/J0IJIa3MaTUYeCKUN PEeTUKYIYM, MUTOXOHAPUHU
Y MHOI'OYMCJIEHHble IpaHyJibl B KoaudecTBe 60-70 Ha
Kaxkayto kieTky [18-20] (puc. 1, 2).

Puc. 2. AKTUBUPOBaHHbBIN TPOMOGOLUT (aBTOpPCKasi
WJLTIOCTPALUS)

[paHy/bl TPOMGOLUTOB NPEJCTAB/ISAIOT HAUGOJIb-
IIMHA UHTEepeC JJIs1 U3yYeHUsl U JeJIsITCA Ha TPU THUNa:
ajbda rpaHysbl, IJIOTHbIE TPAHYJIbI U JIM30COMa/IbHbIE
rpaHyJibl [21-23] (Ta6a. 1).

Ta6suna 1

CTpYKType M coJiepKaHHU IPaHyJ TPOMOOLIMTOB

Anbba rpaHybl [lnoTHBIE (AesbTa) JluzocomasibHble (ramMma)
XapakTepUucTHKa [18 2{’ 2?}:] rpaHyJibl rpaHyJibl
P [18,19] [18,19]
KosnyectBo Ha 1
KJIETKY 50-60 3-8 2-3
Pa3smep, HM 200-400 150 150-200
Okouio 300 BuI0B
Pa3JInYHbIX OEJIKOB, CPeAU
KOTOPBIX:
- TPOMOGOLUTAPHbIE
ComenKanyie daKToOpbI CBEPTHIBAHUSA AZlD, ATD, cepoTOHMH, JlnzocomasibHble GepMEHTHI
ACP (B T.u. pakTop V, dakTop VIOHBI KaJbL U (kucsible rUApPOJIA3HI)
VIII, pubpoHeKTHUH,
¢ubpUHOTeH);
- dakTopsl pocta (PDGF,
VEGF, EGF)
Apnresus, akTUBaLys, C AZiresus, BEpOSITHO
aFperanus TPOMBOLUTOR OKpallleH’e CTEHKH paspylLieHHe 0CTaTKOB
OVHKILHS 3 TaKKe BOCTACHHE ’ MOBPEX/JEHHOT0 COCY/a, | MOBPEXAEHHBIX KJIETOK JJIsI
YHEKR AMMVHHLIA OTBET. aKTHUBALMS U arperauusi | Jiy4lliero NpUKpernJeHus
ereilxe ALMs TRAHEl TPOMGOIMTOB TpoM6a, a TaKKe pacTBOpeHue
P pal ob6pa3oBaBLIerocsi TpomMba
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[lepBasi pyHKIHUA TPOMOOLUTOB — y4acTHE B TeMO-
cTase, KOTOPbIH MpeJCTaB/AsIET COG0H CI0XKHBIH MHO-
rodakTOpHBIA U MHOTOYPOBHEBBIH nporecc. CornacHo
HMMeIIUMCS JAaHHbIM, B FéMOCTa3e y4YacTBYIOT HOPS/-
ka 200 BU0B GEeJIKOB, MHOTHE U3 KOTOPBIX B HACTOS-
IIee BpeMsi OKOHYATeJbHO He u3ydeHsl [20, 24, 25].

K OCHOBHBIM MexXaHM3MaM TeMOCTa3a OTHOCHT-
Csl COCY[JMCTO-TPOMOOLIMTAPHBIM (CMasM M Ba30KOH-
CTPUKIHS, aKTUBALUsl M arperauusi TPOMOOLMUTOB C
BbICBOGOXK/IEHUEM COZEPKUMOr0 TpaHyJ/, MexaHU4Ye-
CKasl 3aKyNOpKa arperupoBaHHbIMH TPOMOOLIMTAMHU) U
KOaryJisiiuoHHbIH (06pa3oBaHHWe GUOGPHUHOBOU CETKH,
IJIOTHAs 3aKylopKka GUOGPHUHOBBIM CTYCTKOM, C TPOM-
fpouuTamMu U aputpouuramu). [log TpomGoM mpoucxo-
JIUT pereHepanvs U npoJsvdepanusi HOBPEXIAEHHBIX
TKaHeH, Jlajiee TPOMO PacTBOPSIETCS MPU y4aCTUH pas-
JINYHBIX GpepMeHTOB [18-20].

Kpome ydacTust B reMocTtaze TpOMOOLUTHI UTPAIOT
HEeMaJIOBaXKHYI0 POJIb B PETY/SLUM JIOKAJBHOI'O BOC-
NaJIMTEJbHOTO OTBETA, 4 TAKXe B pereHepaTHBHBIX
npolieccax NOBpeX/JeHHbIX TKaHeH 6J1arofaps CocTaBy
rpaHyJ [26-32].

Cpeay n3y4eHHbIX GAaKTOPOB POCTA, COZleprKaLUX-
cs B anbda-rpaHysax TPOMOOLUTOB, CTOUT OTMETUT:

- TpoM6onuTapHbId pakTop pocra (aHes. Platelet-
Derived Growth Factor, PDGF), koTopslii uHAyLUpYET
JleJleHHe KJIETOK Me3eHXHUMaJIbHOTO MPOHUCXOXK/EeHMUS,
BKJIIOYasi GpUGPOBIACTBI, [VIaAKOMBIIIEYHble KJIETKH U
IJIMa/bHble KJETKH, y9acTBYeT B Mposiudepanu 1 aH-
ruoreHese, CTUMYJUPYeT 06pa30BaHUs IPAHYJISI[UOH-
HOWU TKaHu [33-35];

- TpaHcopmupywmnii pakrop pocra  (aHes.
Transforming Growth Factor beta, TGF-beta), koHTpO-
JINPYIOIIMHA 3Tanbl KJETOYHOTO LIMKJA, B TOM 4YHCIIE
KJIeETOYHY0 AudPepeHUNpPOoBKy 1 anonTos [36, 37];

- MHCYJIMHONO06HBIN dakTop pocra 1 (aHes. Insu-
lin-like Growth Factor 1, IGF1), ocyuiectBasitomuii 3H/0-
KPUHHYI, ayTOKPUHHYI0 U MapaKpUHHYH PETYJSLUI0
MPOLIECCOB KJIETOYHOIO IIMKJIA, OTBEYAIOIIUA 3a PpOCT,
pasBuTHe U 1P PepeHMPOBKY TKaHeH opraHu3ma [36];

- TpoMbGouuTapHblil pakTop 4 (aHea. Platelet Fac-
tor 4, PF4), KOTOpBbIH, AABJISASICH XeMOKUHOM, CTUMYJIH-
pyeT Murpanuio HeUTpodusaoB u ¢ubpo6IACTOB, y4a-
CTBYET B JIOKQJIbHOM BOCIIAJINTEJbHOM O0TBeTe [38, 39];

- anuJepMasbHbli pakTop pocta (aHea. Epidermal
Growth Factor, EGF), yckopsilomMi pocT U [eseHue
3MUTENUANBHBIX U 3MHJIePMaTbHbIX KJIETOK, CTUMYJ/IHU-
pyrouuii anruorenes [40, 41];

- dakTopbl pocTa 3HAOTENUs COCYAOB (aHa/.
Vascular Endothelial Growth Factor, VEGF), ctumynu-
pylolye BackysoreHe3a (o6pa3oBaHue 3MOpPHUOHANb-
HOH COCYAMCTOM CUCTEMbI) U aHTHOTeHe3 (POCT HOBBIX
COCYZIOB B YK€ CYLIECTBYIOLIEH COCYJUCTOU CHCTEME)
[42-45];

- dpakTop pocrta ¢ubpobaactoB (aHea. basic Fibro-
blast Growth Factor, bFGF), cioco6cTBy0OUIMHA NPOJIU-
depanun ¢GubpPO6IACTOB, @ TAKKE CTUMYJIHUPYHIOIUAHA
aHruoreHes [25, 46, 47].

Takxke B PRP nsiaame o6HapykeH psij IUTOKHHOB
(IL-1e, IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, IL-13, IL-

15, IL-17, IL-23, TNFa u TNFf), urpatomux 3Ha4uMyto
POJIb B JIOKaJIbHOM BOCHaJIMTEJIbHOM OTBeTe [48, 49].

IIaToreHeTn4yecKkue MexaHu3Mbl AeiictBusa PRP
B 3aKpbITUH Pa3pbIBOB CETYATKH

BrigesnsieTcs JjBa OCHOBHBIX MeXaHU3Ma JleHCTBUSA
PRP B 3aKpbITUM LIEHTPaJbHbIX U NepUPepUIecKUx
pa3pbIBOB ceTYaTKU. [lepBhIi peicTaBseT COO0M Me-
XaHUYEeCKOe CTITMBaHHUe KpaeB PpUOPUHOBON CETKOM.
[locsie aaresauu TpoMOOLUTOB K TKAHSAM M UX arpera-
I[MH, TPOUCXOAUT BbIGPOC cofepKHUMoOro ajiabda rpa-
HyJ U CTUMYJALUS reMocTasa. B pesysnbTaTe Kackaja
peakLyii, KOTOpble 0TBEYalOT 3a CBEPThIBAHHE KPOBY,
bopMUpYIOTCS CETH BOJIOKOH GUOPHHA, U TPOUCXOAUT
Nepexo/i KPOBU M3 KHUJKOT0 COCTOSIHUSA B KeJsleoGpas-
Hoe [50]. Pa3BeTB/JIeHHbIe HUTH GUOPUHA, COKpaIasiCh,
MeXaHUYeCKU MO/ TATMBAIOT Kpasi pa3pbIBa (puc. 3).

Puc. 3. PubprHOBas ceTKa, 3aM0/HAOLIAA MaKy/IIPHBINA Pa3pbIB
Y HarpaBJIeHUe CHJI HaTshKkeHUs (aBTopCKas MILTIOCTpaLus)

BTopoii MexaHu3M pab6oTbl PRP cocTouT B Bo3zeil-
cTBUM $aAKTOPOB pocTa. B pesysbraTe peryaupyemoro
3K301MTO3a albda IpaHys] TPOMOOLMTOB U BbICBOOO-
YKJeHHUs UX COJIeP>KMMOTr0 BO BHEKJIETOUYHYIO Cpesly, TKa-
HU 006eclie4yuBaloTCs MysioM GpaKTOpPOB POCTa, KOTOPbIE,
NpeJIoJ0XKUTENbHO, CTUMYJIMPYIOT U YCKOPAIOT pere-
Hepauuto TkaHel [51, 52]. [locse gerpaHyasnuy B TpOM-
6oLMTax ceKkpelys GakTOPOB POCTa IPOUCXOAHUT A0 3-5
JIHel, a aKTUBHOCTb NPOsIBJsieTcs B TeueHUue 7-10 gHel
[53], ux BIMSIHWME HAa HEMPONPOTEKLUI0 U HelporeHes
CeTYaTKH B NOC/IeIHUE [O/bl aKTHBHO U3y4YaeTcs.

CBexxue Hcc/leJOBaHUS BO3JeHCTBUS ($aKTOPOB
pocta, comepxawmuxca B PRP masme, Ha Ky/abTyphl
KJIETOK CeTYaTKH in vitro npoBeseHsbl B 2021 r. [Ipume-
HSIJIUCb UMMYHOXHMMHYeCKHe MeTOJbl OKpAlIMBaHUA U
duroopeclieHTHas MUKPOCKONUSA KYJIbTYp HEHPOHOB U
Mrios11epoBCcKUX KJIeTOK nocie Bo3ferictBust PRP. B pe-
3y/IbTaTe YCTAHOBJIEHO, YTO KOMILJIEKC paKTOpPOB poCTa
He yBeJMYMBaeT BbDKUBAeMOCTb HEHPOHOB CeTYATKH,
OJJHAaKO NPU 3TOM YBeJUYMBAET KOJIMYECTBO IJIMaJIb-
HbIX KJ1eToK MioJuiepa [48, 54]. YBesnueHue MJI0THOCTH
kJ1eTok MroJsiepa, BEpOsITHO, CBSI3aHO C TAKUMHU paKTo-
pamy, kak PDGE IGF-1, FGE MomHbIMuU cTUMYJISTOpPaMu
pelinKauuu U npoaudepanuu Kietok [55, 56].

BeposaTHO, npoaudepanusa MroJiepriud UrpaeT
Ba)KHYI0 POJIb B CTPYKTYPHOM BOCCTaHOBJIEHUH pa3phbl-
BOB CeTYaTKHU nocje UHCTUWLIALMUA PRP miasmel Kak
U3BECTHO, KJeTKHU Miojiepa OTHOCATCA K MaKpOTJIMHU
Y BBINOJIHAIOT ONOpPHYW, 6ydepHylo, Tpoduyeckyro
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byHKIMY, a TaKKe YYacTBYIOT B Ilepesiade CBETOBBIX
UMNYyabcoB. CTPYKTYPHO UX KOMILJIEKC NOXO0X Ha Kap-
Kac ceTyaTku (puc. 4).

Puc. 4. BoccTraHoBJIeHH e KapKaca CeTYaTKH 3a CYET JieJIeHUs
Y nnposindepanyy pa3BeTBJIEHHbIX KJIeToK Mrosiepa
(aBTOpPCKAs MJLTIOCTpALLUs)

Cpeau oTaenbHbIX GPaKTOPOB POCTA, COZleprKaLMX-
cs B asnbda rpaHysax, JoCTaTOYHO XOPOLIO U3y4eH Ge-
Jok VEGF. YcTaHOBJIEHO, YTO OH y4acTBYeT He TOJIbKO
B aHTHOreHe3e U YCUJIEHUU NPOHUILLAeMOCTH COCYJIOB,
HO U UMeeT HeHpONpOTeKTHBHble ¢yHKIuU. ['pymma
HcciaefoBaTtesieil moj pykoBoAcTBoM Xin-min Ding B
KyJIbTYpaJIbHOM CcpeJie HEPOHOB B YCJOBUSIX THUIOK-
CHUY BBOAWJIY pa3indyHble KoHIeHTpauuu VEGF u onpe-
JleJIslJIM JKU3HEeCNoCo6HOCTh KJeTok. OKasanoch, 4To
onpejeseHHble KoHLeHTpauuu VEGF yBenuuynBaiu
»KU3HECITOCOOHOCTb HEHPOHOB Ha 25 % Mo cCpaBHEHUIO
C KyJbTypaMu 6e3 foGaByieHUs AaHHOro Oesnka [57].
®akTop pocTa 3HAOTENUS COCYAO0B TaKXKe MOAJEepHKHU-
BaeT »KU3HECNOCOOHOCTh KJyeToK Mrosiepa. B uccie-
JlOBaHUAX MOJIyYeHbl NpsIMble J0OKa3aTesJbCTBa CTHU-
MYJISILUM BBIPAOOTKHU HelpoTpoduueckoro ¢akTopa
rosioBHoro mo3ra (BDNF) nog getictBuem VEGF, koTo-
PbIi TaKKe NPUCYTCTBYET B ceTYATKE U OAJepKUBaeT
»KU3HECIOCOOHOCTD KJeToK MioJiiepa [58].

Kpome Toro, VEGF, nogo6Ho aHruoreHesy, y4a-
CTBYeT B HeHlporeHese, CTUMYyJHUPYs NpoJrdepanuio
npeAlleCTBEHHUKOB HelpoHOoB. Kunlin Jin ¢ coaBT. B
2002 r. nocsne BBegenusa VEGF nosnyyuiu yBesvdyeHue

KoH)UKT uHTEpecoB
ABTODBI 3asABJIAOT 06 OTCYTCTBUY KOHQJIUKTA
MHTEpecoB.

HcToyHNK pUHAHCUPOBAHUSA
ABTODBI 3asABJISIIOT 06 OTCYTCTBUHM BHELIHETO
bUHAHCHPOBAHUS IPU MPOBEJEHNUN KCCIIEJOBAHUS.

JITHYeCcKasa IKCIePTHU3a He IPUMEHHUMA.

HHpopMHUpOBaHHOE coIVIacHe He TpebyeTcs.

KOJIMYeCTBa HEPOHOB U IVIMAJbHbBIX KJIETOK B KYJIbTY-
pax in vitro Ha 20-30 %. /laHHbI# 3QdeKT GbLT BbI3BAH
yBeJIM4eHHeM KJIETOYHOU mposudepanuy, a He yMeHb-
HIeHHeM I'M0esu KJIETOK, YTO J0Ka3aHO MapKUPOBKOU
KJIETOK OpOM/Ie30KCUYpUIUHOM. B uccienoBaHuu in
Vivo KJIETKH, TNOoJIydyeHHble mocie ob6paboTku VEGF,
BKJIIOYAJH He3peJible U 3peJible HEHPOHBDI, [IMaJbHble
Y 3HJI0TeJIMaIbHbIE KJIETKH [59].

C npyro#i ctoponsl, PRP nyazma, a uMmeHHO 06Ha-
PYKEHHBIN B Hel HAOOp LMTOKUWHOB (B 4acTHocTH IL-
6, IL-12), aKTUBU3UPYET MHUKPOIJIHIO, CIIOCOGCTBYET
ee MUTpalUU U TpaHchopManuu B GparouThl, o6yca-
BJIMBasi yMepeHHble NMpPU3HAKW BocnaseHus [54, 60].
Kak n3BecTHO, Bblpa)keHHasl BOCNAJIUTebHAs1 peaKLus
MOXKET MPUBOJUTD K TMOe/N YaCTH HEHPOHOB CeTyaT-
KU. Pz aBTOpOB NpeA/iaraeT MUHaKTHUBALMIO TPOBOCHA-
JuTeNbHBIX KOMIIOHeHTOB PRP nyrem HarpesaHusf, a
TaKKe 106aBJIeHHUs] aHTUTEJ MPOTHUB IIUTOKUHOB [48].
JlaHHbIe TpUEeMbl JUCKYTa0eIbHbI IPU UCI0JIb30BaHUU
PRP pnns 3akpbITUS pa3pbiBOB CETYATKH, MOCKOJIBKY
HEKOTOpble UCCAe[0BaTeJM OTMeyaloT, YTO BOCHa/u-
TeJIbHbII KOMIIOHEHT, BEPOSITHO, TAKXKe CIIOCOGCTBYET
OBICTPOMY 3aKpPBITHIO pa3pbIBOB. B JaHHOM ciiydae Ha
Hall B3IJIsAA, Liesiecoobpa3Hee MOZEJUPOBATh J03UPO-
BaHHOE CHI)KeHHE BOCHAJIMTEJNbHON peakLUUu MyTeM
NpHMeHeHHUs pa3/IMYHbIX IpenapaToB, TAKUX KaK IVII0-
KOKOPTHUKOCTEPOU/IBIL.

3AK/IIOYEHHUE

[IpumeHeHnne PRP maToreHeTH4yeckd 060CHOBAHO.
Ho MHorue koMIoHeHThI, GaKTOpPbl POCTa, COAepKa-
mpecs B IpenapaTax 00O0raujeHHOW TPOMOGOLUTaMU
IJIa3MBbl, 10 CUX IOP OCTAOTCsI Majlou3y4yeHHbIMU. [Ipe-
napatbl PRP 1 ux oTjenbHble KOMIOHEHTHI Nepcrek-
TUBHbI B JIeYEHUU BUTPEOPETUHATBHON NaTOJIOTUY,
OHU 6€e30MacHbl, MOCKOJbKY SIBJSIOTCS ayTOJIOrHY-
HbIMU. [IpoBeZieHHble UCCAeJoBaHUS [0KAa3bIBAlOT HX
3pPEeKTUBHOCTb B JIeUEeHUH Pa3pbIBOB CETYATKH, UYTO
MOXET ObITh HCIOJb30BAHO JJIs1 3aKPbITUS J1ePEKTOB
TpaBMaTHU4YeCKOH 3THosioruu. HayyHble pa6oThl U ak-
THUBHbIE UCCJe0BaHUs B 3TOM HalpaBJIeHUU MPOA0JI-
YKaIOTCS, UX LieJIb — MOJIYYUTh XOpOLIe aHaTOMUYeCKue
Y GYHKLMOHATbHbIE PE3Y/IbTAThI.
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