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Llenb uccnenoBaHusl — U3yUYEHUE PEreHepaTUBHBIX CBOMCTB 00OOTraIleHHON TPOMOOLIMTaMHU TUIa3Mbl
(PRP) y manuentoB ¢ caxapubiM auadberom (CJI) 1 u 2 tunos (CH1, C2) in Vvitro B KynbType
bubpodnacToB koxu yenoBeka (PKY). B uccnenoBanuu npunsum ydactue 10 mamuentos ¢ CJ1 u
CJ12 (5:5) u 10 yclI0BHO-3I0POBBIX JIHI], KPOBb KOTOPBIX ObLIa MCIOJb30BaHA JJII U3TOTOBIICHUS
PRP: 3a60op mpu momouy BaKyyMHBIX CHCTEM, OJHOKpaTHOe leHTpudyrupoBanue, otoéoop 1 mi
BepxXHeH (Ppakuuu M3 30HBI HAJA JEHKOUMTapHBIM KoibloM. PRP noGaBnsuimm B KymbTypajbHYIO
cpeny ®KY B konuentpammu 10% ¢ mpeaBapuTenbHOM aKTUBAIMEH TPOMOOIUTOB (HU3HKO-
XMMHUYECKHM CIIOCOOOM (pa3MOpaKMBaHHME IIOCie 3aMopaxkuBaHus M jpodasiaeHue 10% p-pa
XJIOpHUJla Kalblus), AJs OTPULIATEIBHOIO KOHTPOJS HCIHONb30Bamu cpeny 60e3 PRP, s
MOJIOKHUTEIBHOTO — 3aMmeHsii PRP Ha Obldpio CHIBOPOTKY B aHAJIOTMYHON KOHIEHTPAIIHH.
[TpoBogmmu  cnepyronie Tectel: MTT-tect (omenka xusHecrocoOHoctn DOKU 1o  ux
MeTabonuueckoil aktuBHOCTH), ADK-TecT (OIEHKa aKTUBHOCTH NPOAYKIHMU AaKTUBHBIX (HopM
kucinopona DKY), ¢ayopecuenTHass MuKpockonus (oueHka ku3HecrniocooHoctn @OKY u
ONpeJIcTICHWe THMa KIeTouHOW rubenun), Scratch-assay (omeHka mnponudepaTHBHOW H
murpanuonHoit aktuBHocty DKY), umMmyHOhepmMeHTHbII aHanu3 (OLEHKAa CEKPETOPHOMI
aktuBHocTH DKY). Taxke ompeaensuin KoH(peHTpaluu ¢akTopa pocTa SHAOTENUS COCYA0B
(VEGF), tpanchopmupyromiero dakropa pocra (TGF), tpombonuTapaoro ¢pakropa pocra (PDGF),
UHruOuTOpa akTuBanuu rmiasmMuHoreHa (PAI-1), uarepneiikuna 6 (IL-6), unteprneiikuna 10 (IL-10)
B PRP. V manuentoB ¢ CJ] ormeueno camkenue IL-10 u TGF B PRP mo cpaBHeHMIO ¢ JaHHBIMU
ycnoBHO-310poBbIX Juil. Ilpu neiictBun PRP mamuentoB ¢ C/I1 ormeueno mutensHoe (Oonee 48
4acoB) CHIDKeHHe mnpoiudeparuBHoil akTuBHOCTH (DKUY, BhIpa)keHHOE MOBBIIMIEHUE MPOIYKIIUU
aKTUBHBIX (OpPM KHUCIOpOJla U LUTOTOKCHYECKHE 3P EKThl €O CHIKEHHEM MeTaboInuecKon
AKTUBHOCTH M JKHM3HECIIOCOOHOCTM KJIETOK M C IOBBIIIEHWEM 4YacTOThl HEKpO3a, MpU ITOM He
OTMEYEHO BIUSHUS Ha MUrpanroHHyio aktuBHocTh OKY. Ilpu neitictBun PRP mauuentoB ¢ CI12
OTMEYEHO MeEHee MpOJODKUTENbHOE (10 24 4yacoB) CHIXKEHHE NposnpepaTuBHOW U
meTtabonmuueckoil aktuBHocTd @OKY, a Takke yBenMUYeHHME YACTOTHI aronTo3a W HEKpo3a.
Pe3ybpTaThl CTaTHCTHYECKOTO aHalIM3a MpojeMoHcTprpoBan 3Hadumocts PAI-1, TGFB1, PDGF,
VEGF nns ctumynsiuu pereneparuu npu CII1, mpu C/12 BeisiBiena snaunmocts PAI-1, TGFB1,
VEGF, IL6. MccnenoBanre BBIMOIHEHO 3a cueT rpaHTa Poccuiickoro HaydHoro ¢donma Ne 24-25-

00278, (https://rscf.ru/project/24-25-00278/).
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The aim of the research is to study the regenerative properties of platelet-rich plasma (PRP) in
patients with type 1 and type 2 diabetes mellitus (DM, DM1, DM2) in vitro in human skin
fibroblast (HSF) culture. The study involves 10 patients with DM1 and DM2 (5:5) and 10
conditionally healthy individuals whose blood was used to make PRP: sampling using vacuum
systems, single centrifugation, and sampling of 1 ml of the upper fraction from the area above the
buffy-coat. We added PRP to the HSF culture medium at a concentration of 10% with preliminary
platelet activation by a physico-chemical method (thawing after freezing and adding 10% calcium
chloride solution). We used a medium without PRP for negative control and we have PRP replaced
with bovine serum at a similar concentration for positive control. We performed the following tests:
MTT test (assessment of the viability of HSF by their metabolic activity), ROS test (assessment of
the activity of the production of reactive oxygen species of HSF), fluorescence microscopy
(assessment of the viability of HSF and determination of the type of cell death), scratch assay
(assessment of the proliferative and migratory activity of HSF), enzyme immunoassay (assessment
of secretory HSF activity). We also determined concentrations of vascular endothelial growth factor
(VEGF), transforming growth factor (TGF), platelet-derived growth factor (PDGF), plasminogen
activation inhibitor (PAI-1), interleukin 6 (IL-6), and interleukin 10 (IL-10) in PRP. We observed a
decrease in IL-10 and TGF in PRP of patients with DM in comparison with the conditionally
healthy individuals. We observed a prolonged (more than 48 hours) effect of PRP in patients with
DM1: a decrease in the proliferative activity of HSF, a marked increase in the production of
reactive oxygen species and cytotoxic effects with a decrease in metabolic activity and cell viability
and an increase in the frequency of necrosis, while no effect on the migration activity of HSF was
noted. The effect of of PRP of patients with DM2 had a shorter duration (up to 24 hours): a
decrease in the proliferative and metabolic activity of HSF, as well as an increase in the frequency
of apoptosis and necrosis. The results of statistical analysis demonstrated the importance of PAI-1,
TGFB1, PDGF, VEGF for stimulating regeneration in DM1, and PAI-1, TGFB1, VEGF, and IL6 in
DM2. This research is funded by Russian Science Foundation, grant number 24-25-00278
(https://rscf.ru/project/24-25-00278/).
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