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KAVMHNYECKAS DOPEKTVBHOCTD PRP-TEPAIIN 1 ANTHAMMKA ®AKTOPOB
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Llenb uccnepgoBaHuA: OLEHUTb KNMHUYECKYH0 3GdEKTUBHOCTb PRP-Tepanun n eé BanaHMe Ha KoHUeHTpauumto daktopos pocta VEGF, PDGF u TGF-B B
CbIBOPOTKE KPOBU Y NALMEHTOB C A/INTENbHO He3axMBatoWMMK paHamu (AHP) pasnuuHoii sTmonoruu.

Matepuan U meTogpbl: B TPOCMeKTUBHOE PaHAOMU3UPOBAHHOE UCCaea0BaHMe bblan BKAtoYeHbl 60 nauveHTos ¢ HP pasnnyHoi aTnonornm. OcHos-
Hyto rpynny (Or) coctasunu 30 nauneHToB, nonyyaslmx PRP-Tepanuio, KOHTponbHyto (KI) — 30 naumeHToB, NoAyYaBLIMX CTaHAAPTHOE eveHne. I¢-
bEeKTUBHOCTb Tepanumn oLEeHWBaNach MO AMHAMUKE M/IOWAAN paHeBoro gedekTa, CKOPOCTU ANUTENN3ALLMM, @ TaKKe N0 USMEHEHUAM KOHLEHTpaLMm
¢dakTopos pocta — VEGF, PDGF 1 TGF-3 — B cbiBOpOTKe KpoBW. OnpeseneHne KoHLEHTpaLMu 61MomMapKEepoB NPOBOAMAOCH NPU NOCTYNAEHUN U Ha 14-bie
CYTKM METOA0M UMMyHOpEepMeHTHOro aHanusa (ELISA).

Pe3synbrathl: B O NA0LWab paHbl CTaTUCTUYECKM CTaNla YMEHbLIATLCA K 7-biM U eLé 6onee — K 14-bim cyTkam (p<0,001). B Kl Takke Habatoganach TeH-
[eHUMA K yMeHbLUeHWIo niowwaam paH (p=0,045), ogHako, ¢ yuétom nonpasku boHdbeppoHu (p<0,017), 3TO0 ymeHbLUEHWE HE UMENO CTaTUCTUYECKOW
3HauMMocTu. Mpu cpaBHeHUM Tpynn Ha 14-ble CyTKM naowasb paH B OF bblna CTaTUCTUYECKM 3HaUMMO MeHbLue, yem B Kl (p=0,008). B OF Ha dpoHe
PRP-Tepanuu K 14-bim cyTKam HabAt0AaN0Ch CTaTUCTMYECKM 3HaYMMOe yBennyeHue yposHei VEGF (p<0,001), PDGF (p=0,004) n TGF-B (p=0,039) no
CPaBHEHMUIO C UCXOAHBIMM 3HAYeHUAMM. B KT cTaTUCTUYECKM 3HAUUMOW AUHAMUKK He BbifBneHo (p>0,05). Mpu mexrpynnoBom cpaBHeHUU Ha 14-ble
CYTKM KoHUeHTpauuu VEGF, PDGF 1 TGF-f 6biam cTaTUcTUYecku 3Haunmo Bbiwwe B OF (p<0,001, p=0,002 1 p=0,037 cOOTBETCTBEHHO).

3aknoueHue: PRP-Tepanus cTaTUCTUYECKM 3HAUMMO Y/IYYLIAET KIMHUYECKUE U MOIEKYNAPHbIE NOKa3aTen PereHepaLMm TKaHel, yCKopsAsa 3akuBe-
Hue OHP. MonyyeHHble pe3ynbtaTbl 060CHOBBIBAIOT NEPCNEeKTUBHOCTb WMPOKOrO NpumeHeHus PRP B KNIMHWYECKOW NPaKTUKe NeYeHna NaLueHToB ¢
[OHP.

KnioueBble cnoBa: 0s1umenbHO He3amusaroujue paHel, mpomboyumamu 0602aWéHHAA Naa3ma, akmopel pocma, pezeHepayus mkaHel,
MOSIEKYAAPHBIE MEXAHU3MBbI.

Ana yntuposaHmua: OxyHoB AO, bobokynosa LIA. KnuHuyeckas apdextnBHocTb PRP-Tepanuu v AMHamuKa $pakTopoB pocTa y MaLMeHTOB C AUTENbHO
He3aKMBaloWwmMy paHamu. BecmHuk AsuyeHHsl. 2026;28(3):720-7. https://doi.org/10.25005/2074-0581-2026-28-3-720-727

CLINICAL EFFICACY OF PRP THERAPY AND CHANGES IN GROWTH FACTOR
LEVELS IN PATIENTS WITH CHRONIC NON-HEALING WOUNDS

A.O. OKHUNOYV, SH.A. BOBOKULOVA
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Objective: To evaluate the clinical efficacy of platelet-rich plasma (PRP) therapy and its effects on serum concentrations of vascular endothelial growth
factor (VEGF), platelet-derived growth factor (PDGF), and transforming growth factor beta (TGF-B) in patients with chronic non-healing wounds of various
etiologies.

Methods: This prospective randomized study included 60 patients with chronic non-healing wounds of various etiologies. The main group (MG) comprised
30 patients who received PRP therapy, while the control group (CG) included 30 patients who received standard treatment. Treatment efficacy was
assessed based on changes in wound area, the rate of epithelialization, and serum concentrations of the growth factors VEGF, PDGF, and TGF-f. Biomarker
concentrations were measured at admission and on day 14 using enzyme-linked immunosorbent assay (ELISA).

Results: In the MG, wound area decreased significantly by day 7 and further decreased by day 14 (p<0.001). The CG also showed a tendency toward
reduced wound area (p=0.045); however, after Bonferroni correction (p<0.017), this decrease was not statistically significant. At the between-group
comparison on day 14, wound area was significantly smaller in the TG than in the CG (p=0.008). In the TG, PRP therapy was associated with statistically
significant increases in VEGF (p<0.001), PDGF (p=0.004), and TGF-B (p=0.039) levels by day 14 compared with baseline values. The CG showed no
statistically significant changes (p>0.05). At the between-group comparison on day 14, serum concentrations of VEGF, PDGF, and TGF-B were significantly
higher in the TG than in the CG (p<0.001, p=0.002, and p=0.037, respectively).

Conclusion: PRP therapy significantly improves clinical and molecular indicators of tissue regeneration and accelerates the healing of chronic non-healing
wounds. These findings support the potential for broader use of PRP therapy in the clinical management of patients with chronic non-healing wounds.
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BBEOEHUE

[nuTtenbHo HesaxuBatowme paHbl (OHP) npeacrasnstoT coboit
OfHY M3 Hanbonee cepbE3HbIX MEANLIMHCKMX U COLMANbHO-3KOHOMM-
Yeckux nNpobaem coBpeMeHHON MeauLmHbL. [0 AaHHbIM anuaeMmno-
NOTUYECKMX UCCNeAoBaHUM, pacnpocTpaHéHHocTb JHP Konebnetcs
ot 1,0% no 2,0% B 0bLLel NonyaaLMM, NPUYEM UX YacToTa YBEUUM-
BAETCA C BO3PACTOM U Hannumem GOHOBOW KOMOPOUAHONM NaTonorum
[1]. OcHoBHbIMM daKTOpamK, CNOCOOCTBYIOWMMM XPOHU3ALMKN PaH,
ABNAIOTCA HAPYLWEHWA MUKPOLMPKYNALMM, XPOHUYECKAA UHOEKLMS,
NOKa/IbHasA TMMOKCKA TKAHEN M UMMYHHble AUChYHKLMK [2].

Haunbonee yactbimu KanHudeckummn dopmamun [AHP sapnstoTca
[AnabeTunyeckune A3Bbl, BEHO3Hble TpodUUecKue A3Bbl FONEHW, NPO-
NEXHU 1 paHbl NOCAe XMPYPruyeckmMx BmeLaTenbcTs. Hecmotpsa Ha
CYLLEeCTBOBaHUE Pa3/NYHbIX TepaneBTUYeCcKUx noaxonos, AHP yacto
COXPAHAIOTCA B TEYEHNE NPOAOIKNUTENBHOTO BPEMEHMU, YTO MOBbILIAET
PUCK MHOEKLMOHHbIX OCNOKHEHWM, BEAYLUMX K aMNyTaLUAM UK UH-
Ba/MAM3aLMM NaumeHTos [3].

B nocnesHue roabl ocoboe BHMMaHWe uccnegosatenei npu-
B/IEK/I0 UCMO/Ib30BaHMeE TpoMboLuTamm oborawéHHol nnasmel (PRP)
B neyeHnn [HP. PRP npeacTaBnset coboit ayToNorMuHbli KOHLEHTPAT
TPOMOOLIMTOB, COAEPHKALLMIA BbICOKME YPOBHM (HaKTOpOB pocTa, Ta-
Kux Kak VEGF (cocyamcTblit aHAOTeNManbHbIN dakTop pocta), PDGF
(pakTop pocta TpomboumToB) M TGF-B (TPaHCchOpPMUPYIOLLMIA daKTOp
pocTa 6eTa), KOTOpble UIPatOT K/KOUYEBYIO PO/b B PETYAALMM NPOLLEC-
COB aHrMOreHesa, KNeToYHON mpoaudepauum U peMoaenMpoBaHUA
TKaHelw [4, 5].

IKCnepuMeHTasbHbIe U KIMHUYECKMe UCCIeA0BaHNUA NOKas3any,
yto PRP-Tepanua cnocobCTBYeT YCKOPEHWUIO MPaHyNAaLmUKM, YCUneHuo
3NUTENN3ALMUMN U CHUKEHWIO YPOBHSA BOCMANEHUA B 06/1aCTU XPOHUYe-
CKUX paH [6]. OgHaKO MoneKynApHble MeXaHWU3Mbl BAMAHUA GaKTopoB
pocta, cofepalmxca B PRP, Ha npouiecchl pereHepaumu TKaHel [0
HaCTOALLEro BPEMEHM OCTalOTCA NPEAMETOM WHTEHCUMBHOTO M3yye-
HUWA.

YuuTbiBaA [AaHHble COBpPEeMEeHHble TeHAEeHLWW, CTaHOBMUTCA
OYEBWAHON HEOBXOAMMOCTb [a/fbHEWLIEro W3y4eHUA MONEKynsap-
HbIX NyTei perynauMmM penapaTmBHbIX NPOLECCOB NPU MPUMEHEHUU
PRP-tepanuu y nauveHTos ¢ [HP. loHMMaHMe MexaHM3MOB aKTMBa-
LK GaKTOPOB POCTa U KNETOUHbIX CUTHANBbHBIX NYyTel MOXeT cnocob-
CTBOBAaTb ONTUMM3ALMU CYLLECTBYIOLLMX TePaneBTUYECKUX CTpaTerni
1 pa3paboTKe HOBbIX METOA0B YCKOPEHUA 3aXKMBNEHUS.

LLENb UCCNEQOBAHUA

M3yumnTb KNMHUYecKyto addekTMBHOCTL PRP-Tepanum v eé Bau-
fIHWE Ha KOHLeHTpaumto dpaktopos pocta — VEGF, PDGF un TGF-B — B
CbIBOPOTKE KPOBM Y NaLMeHToB ¢ [IHP pa3nnyHoii sTMonoruu.

MATEPUAN U METOAbI

MpoBeseHO NPOCMEKTUBHOE PAHAOMM3MPOBAHHOE UCCNeno-
BaHWe, B KOTOpOe 6blin BKAtoYeHbl 60 nauueHTos ¢ AHP pasnnyHoit
3TUOIOTUM, TPOXOAMBLUMX /leYeHUe B MHOTOMPODUIBHON KAUHMKe
TaLLKEHTCKOrO rocyAapCTBEHHOMO MEAMLIMHCKOrO YHUBEPCUTETA B MNe-
pvog, ¢ 2022 no 2024 roabl. CpeaHuii BO3pacT NALMEHTOB COCTaBU/
58,3+9,4 rofa; My»4nH 6b110 60% (n=36), eHWwmH — 40% (n=24).

MauueHTbl 6bIIM pacnpeaeneHbl METOA0M C/lydaliHOM BbIBOPKK
Ha ase rpynnbl. OcHoBHyto rpynny (OF, n=30) cocTaBUAM NaLMEHTbI,
no/lyyaBLLne MECTHOE Jie4eH e C NpUMeHeHnem TpomboLTamu 06o-
rawéHHoit nnasmbl (PRP); 8 KoHTposbHyto rpynny (K, n=30) sownu
MaLMEHTbI, MOJyYaBLUME CTAaHAAPTHYIO NepPeBA30YHYI0 Tepanuto (aH-
TUCEeNTUYECKMe PacTBOPbI M BOAOPACTBOPHMbIE Ma3w).

INTRODUCTION

Chronic non-healing wounds (CNHWs) represent one of the
most serious medical and socioeconomic challenges in modern
healthcare. Epidemiological studies report a prevalence of
CNHWs ranging from 1.0% to 2.0% in the general population, in-
creasing with age and the presence of underlying comorbidities
[1]. The main factors contributing to wound chronicity include
impaired microcirculation, chronic infection, local tissue hypoxia,
and immune dysfunction [2].

The most common clinical forms of CNHWs include diabet-
ic ulcers, venous leg ulcers, pressure ulcers, and postoperative
wounds. Despite the availability of various therapeutic approach-
es, CNHWs often persist for prolonged periods, thereby increas-
ing the risk of infectious complications that may lead to amputa-
tion or disability [3].

In recent years, platelet-rich plasma (PRP) has attracted con-
siderable research interest for treating CNHWSs. PRP is an autolo-
gous platelet concentrate containing high levels of growth factors
such as vascular endothelial growth factor (VEGF), platelet-de-
rived growth factor (PDGF), and transforming growth factor beta
(TGF-B), which play key roles in regulating angiogenesis, cell pro-
liferation, and tissue remodeling [4, 5].

Experimental and clinical studies have shown that PRP ther-
apy promotes granulation tissue formation, enhances epitheliali-
zation, and reduces inflammation in chronic wounds [6]. Howev-
er, the molecular mechanisms through which PRP-derived growth
factors influence tissue regeneration remain under intensive in-
vestigation.

Given current trends, further investigation of the molecular
pathways regulating reparative processes during PRP therapy in
patients with CNHWs is warranted. A better understanding of the
mechanisms underlying growth factor activation and cellular sig-
naling pathways may help optimize existing therapeutic strategies
and develop novel approaches to accelerate wound healing.

PURPOSE OF THE STUDY

To evaluate the clinical efficacy of PRP therapy and its ef-
fects on serum concentrations of the growth factors VEGF, PDGF,
and TGF-B in patients with CNHWs of various etiologies.

METHODS

A prospective randomized study was conducted involv-
ing 60 patients with CNHWSs of various etiologies who received
treatment at the multidisciplinary clinic of Tashkent State Medical
University between 2022 and 2024. The mean age was 58.319.4
years; 60% were men (n=36) and 40% were women (n=24).

Patients were randomly allocated to two groups. The main
group (MG, n=30) received local treatment with PRP, while the
control group (CG, n=30) received standard wound care with
dressings, antiseptic solutions, and water-soluble ointments.

Inclusion criteria: presence of a chronic non-healing wound
persisting for more than 8 weeks; age >18 years; provision of in-
formed consent to participate in the study; and absence of active
systemic infection.

Exclusion criteria: malignant neoplasms; immunodeficiency
conditions; uncontrolled hyperglycemia (HbAlc >10%); and se-
vere cardiovascular insufficiency.

PRP preparation. In patients in the MG, 30 mL of venous
blood was collected and subjected to double centrifugation using

721



Okhunov AO et al PRP therapy for chronic non-healing wounds

AVICENNA BULLETIN
Vol 28 * No 3 * 2026

Kputepum BKNIOUEHUA: HAaIMUME XPOHUYECKON HE3aXKMBALOLLEN
paHbl AuTenbHOCTbIO 6onee 8 Hepenb; BO3pacT cTaple 18 ner; co-
rnacve NauMeHTa Ha yyacTve B UCCNe0BaHUM; OTCYTCTBME aKTUBHOW
CUCTEMHOM MHDEKLMN.

Kputepumu uckAlOYEHMA: HanuuMe 3/710KaYeCTBEHHbIX HOBOO-
6pa3oBaHuii; UMMyHOLEDULMTHBIE COCTOAHUA; HEKOHTpPOAMpyeMas
runepravkemus (HbAlc >10%); Taénan cepAeyHo-CoCyancTan Heao-
CTaTOYHOCTb.

Mertoguka nonyyeHusa PRP. Y naumeHtos Ol npoussogunca
3ab0p BEHO3HOM KpoBM B 06bEME 30 MA C NOC/EAYIOLMM ABOVIHBIM
LeHTPUYTrMPOBaHWEM MO CTaHAAPTHOM ABYXCTYNEHYaTON MeTOAMKe.
Mocne nepsoro ueHTpudyrmposaHus (1600 06/muH, 10 MuHYT) npo-
M3BOAM/OCH Pa3fe/ieHNe Ha NIa3MeHHbIN U KNeTouHbli cioun. Janee
NJ1a3MEeHHbIV C/I0M NOABEPrancsa BTOPOMY LeHTpUdyrMposaHumio (3000
06/MunH, 10 MUHYT), noc/1e Yero ocagoK TPOMBOLMTOB pecycneHampo-
BancA B 3-5 M1 N1a3Mbl 419 NONyYeHWs oboralléHHon dppakumm PRP.
PRP HaHOCKAnach Ha paHeBYHO NOBEPXHOCTb CPa3y NOC/e HEKPIKTOMUM
WAW XMPYPrMYeCcKoW CaHaL MW OAMH pas B TpY AHA B TedeHune 14 aHel,
COBMECTHO C Ha/IOXKEHUEM CTEPU/IbHOW NOBA3KMU.

Metoapl oueHKU 3pPeKTUBHOCTU. KnnHuKo-mopdomeTpuye-
CKan OLLeHKa: M3MepeHue NAoLWwaan paHbl UCXOAHO, Ha 7-ble 1 14-ble
CYTKM C MCNonb3oBaHWeM LMPPOBOro NAaHUMETPUYECKOrO aHau3a
(Image) software, NIH, USA).

NabopaTtopHasa OUEHKa: OMNpeaeneHVe KOHLEHTpauun oak-
TopoB pocta VEGF, PDGF 1 TGF-B B CbIBOPOTKE KPOBM WMCXOAHO M
14-ble cyTKM MeToaoM MMMyHodepmeHTHoro aHanwmsa (ELISA). Wc-
No/b30BaUCb KOMMeEpPYecKme Habopbl komnanum Abcam (UK): VEGF
(ab100663), PDGF-BB (ab100624), TGF-B1 (ab100647), cornacHo WH-
CTPYKLMAM NPOU3BOAUTENS.

3Tuuyeckoe opobpeHne Ha NpoBefeHWe McciefoBaHUA bbio
nosyyeHo oT JIOKanbHOM 3TUYECKON KomuccuM TalLKEHTCKOro rocy-
[ApCTBEHHOTO MeAMLMHCKOTo yHuBepcuTeTa (npotokon Ne 17/2022
ot 15 aHBapsa 2022 roga). Bce naupeHTbl NpeaocTaBuamM NMCbMeHHoe
MHGOPMMPOBAHHOE COracKe Ha yyacTve.

CratucTMUeckaa 06paboTKa AaHHbIX. CTaTUCTUYECKMI aHa-
213 NPOBOAMACA C UCMOb30BaHWEM NakeTa SPSS v.26.0 (IBM, USA).
HopmanbHOCTb pacnpeaeneHns BCex KONMYECTBEHHbIX NePeMeHHbIX
OLeHMBaNaCb C nomolblo Kputepusa Lanupo-Yunka. OTKNOHEHW
OT HOPMaNbHOrO pacnpeneneHns He BbifBaeHo (p>0,05), noatomy
[NA aHaNM3a NPUMEHANNCH NapameTpuyeckne metodpl. PesynbtaTsl
KONMYECTBEHHbIX AaHHbIX NPEACTaB/AEHbl Kak cpefHee 3HayeHue U
CTaHZapTHoe OTKNOHeHMe (M1SD). He3aBMCMMbIE KONMYECTBEHHbIE
BbIGOPKM B Napax cpaBHMBasUCH Mo t-kputeputo CTbloAeHTa, a 3aBu-
CMMble — No napHomy t-kputepuio CTblogeHTa. [INA MHOXKeCTBeHHbIX
CpaBHEHWI 3aBUCMMbIX BbIBOPOK NpuMeHEH Kputepuii ANOVA ¢ no-
BTOPHbIMU U3MepPEeHUAMM. [IN1A MHOMKECTBEHHBIX CPaBHEHUH, C y4é-
TOM nonpasku BOHPEPPOHMU, KPUTUYECKUIA YPOBEHb 3HAYUMOCTU P
6611 <0,017, @ 419 NapHbIX cpaBHeHuid — p<0,05.

PE3YNbTATbI

AnHamuka nnowaamn AHP. B OF niowaab paHbl CTaTUCTUYECKN
CTana YMeHbLaTbCA K 7-biM U eLwé 6onee — K 14-bim cyTkam (p<0,001).
B KI Takxe Habnoganach TEHAEHUMA K YMEHbLIEHUIO NAOLWAaM paH
(p=0,045), opHako, ¢ y4éTom monpasku boHpeppoHu (p<0,017), aTo
YMeHbLUEHWE He UMENO CTAaTUCTMYECKOM 3HauMmocTy. Mpu cpasHe-
HuM rpynn Ha 14-ble cyTku naowaapb paH B OF Bbina cTaTucTUYeCKH
3HaUMMO MeHblie, Yem B KI' (p=0,008; HesaBUCUMbIN t-KpuTepUit
CrbloeHTa) (Tabn. 1).

N3meHeHue ypoBHeit paKTopoB pocTa. McxoaHo yposHu VEGF,
PDGF v TGF-B He pasnnyanuce mexay rpynnamu (p>0,05; t-kputepuii
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a standard two-step protocol. Following the first centrifugation
(1600 rpm for 10 min), the sample was separated into plasma and
cellular layers. The plasma layer was then subjected to a second
centrifugation (3000 rpm for 10 min), after which the platelet pel-
let was resuspended in 3-5 mL of plasma to obtain the platelet-rich
PRP fraction. PRP was applied directly to the wound surface imme-
diately after necrectomy or surgical debridement once every three
days for 14 days, followed by application of a sterile dressing.

Assessment of treatment efficacy. Clinical and morphomet-
ric assessment included measurement of wound area at baseline
and on days 7 and 14 using digital planimetric analysis (Imagel
software, NIH, USA).

Laboratory assessment included measurement of serum
concentrations of the growth factors VEGF, PDGF, and TGF-B at
baseline and on day 14 using enzyme-linked immunosorbent as-
say (ELISA). Commercial assay kits manufactured by Abcam (UK)
were used: VEGF (ab100663), PDGF-BB (ab100624), and TGF-B1
(ab100647), following the manufacturer’s instructions.

Ethical approval. The Local Ethics Committee of Tashkent
State Medical University approved the study protocol (Protocol
No. 17/2022 dated January 15, 2022). All patients provided writ-
ten informed consent to participate in the study.

Statistical analysis. Statistical analysis was performed using
SPSS version 26.0 (IBM, USA). The normality of distribution of all
continuous variables was assessed using the Shapiro-Wilk test.
No significant deviations from normality were detected (p>0.05);
therefore, parametric statistical methods were applied. Contin-
uous data are presented as mean + standard deviation (MSD).
Comparisons between two independent groups were performed
using the independent-samples Student’s t-test, whereas paired
data were compared using the paired-samples Student’s t-test.
Repeated-measures analysis of variance (ANOVA) was used for
multiple comparisons of related measurements. For multiple
comparisons, after Bonferroni correction, the critical significance
level was p<0.017; for pairwise comparisons, statistical signifi-
cance was p<0.05.

RESULTS

Changes in CNHWs area. In the MG, wound area decreased
significantly by day 7 and further decreased by day 14 (p<0.001).
In the CG, wound area also tended to decrease (p=0.045); how-
ever, after Bonferroni correction (p<0.017), this decrease was not
statistically significant. At the between-group comparison on day
14, wound area was significantly smaller in the MG than in the CG
(p=0.008; independent-samples Student’s t-test) (Table 1).

Changes in growth factor levels. At baseline, VEGF, PDGF,
and TGF-B levels did not differ significantly between groups
(p>0.05; independent-samples t-test), confirming baseline com-
parability. In the MG, PRP therapy was associated with statistical-
ly significant increases in VEGF (p<0.001), PDGF (p=0.004), and
TGF-B (p=0.039) levels by day 14 compared with baseline values.
The CG showed no statistically significant changes (p>0.05). At the
between-group comparison on day 14, serum concentrations of
VEGF, PDGF, and TGF-B were significantly higher in the MG than
in the CG (p<0.001, p=0.002, and p=0.037, respectively) (Table 2).

DISCUSSION

The results demonstrate the high efficacy of PRP in treating
CNHWs. In the MG, where PRP therapy was applied, wound area
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Tabnuya 1 /JuHamuka naowadu paH e npoyecce neyeHusa (M+SD)

Table 1 Changes in wound area during treatment (M+SD)

UcxopHo
Baseline
Or, n=30
+
MG, n=30 15.8+4.3
KT, n=30
+
CG, n=30 16.2+¢4.5
P,

7-ble CyTKMN 14-ble cyTKuU
Day 7 Day 14
11.243.5 8.613.1 <0.001
14.1+4.2 12.8+4.0 =0.045
=0.008

Mpumeyanus: pr— CTaTUCTUYECKAA 3HAYMMOCTb PA3MYMIA NOKasaTenei no Bcem cpokam 3amepoB (ANOVA ¢ NOBTOPHbIMU M3MEPEHUAMM; CTATUCTUYECKAA 3HAYUMOCTb A5
MHOKECTBEHHbIX 3aMepPOB C YY4ETOM Nonpasku boHpeppoHu — p<0,017); p2 — CTaTUCTUYECKAA 3HAUMMOCTb PA3NNYMIA NOKasaTenei meay rpynnamu Ha 14-bie cyTku (no

t-kpuTeputo CTbloeHTa 418 HE3aBUCUMbIX BbIGOPOK)

Notes: p: — statistical significance of changes across all measurement time points (repeated-measures ANOVA; the significance threshold for multiple comparisons after
Bonferroni correction was p<0.017); p2 — statistical significance of the between-group difference on day 14 (independent-samples Student’s t-test)

[ONA HE3aBUMCUMMbIX BbIDOPOK), UTO MOATBEPMKAAET WUCXOAHYIO COMO-
CTaBMMOCTb Bbl6OpOK. B OF Ha ¢oHe PRP-Tepanmu K 14-bim cyTKam
HabtoAaN0Ch CTAaTUCTMYECKM 3HAYMMOe yBennyeHue yposHeit VEGF
(p<0,001), PDGF (p=0,004) n TGF-B (p=0,039) no cpaBHEHWIO C WC-
XOAHbIMM 3HaYeHUAMU. B Kl cTaTUCTUUYECKM 3HAUMMOM AMHAMUKK He
BblABAEHO (p>0,05). Mpy MeXrpynnoBom cpaBHeHUM Ha 14-ble CyTKU
KoHueHTpaumu VEGF, PDGF 1 TGF- 6blaM CTaTUCTMYECKM 3HAUMMO
Bbilwe B OF (p<0,001, p=0,002 v p=0,037 cooTBETCTBEHHO) (TabA. 2).

OBCYXOEHUE

MonyyeHHble pe3ynbTaThl AEMOHCTPUPYIOT BbICOKYHO 3ddeKTHB-
HOCTb Mcnonb3osaHua PRP B neuennn JHP. B OF, roe npumeHanach
PRP-Tepanusa, 0TMEYEHO CTaTUCTMYECKM 3HAYMMOE COKpaLLeHne nio-
WaAM paH Ha 45,6% 3a 14 fHeit HabaoAeHWS, YTO NOYTU BABOE Mpe-
BbILLAET aHANOrMYHble nokasatenwu B KI. 3T faHHble CONOCTaBUMbI C
pesynbTaTamMmu MeXAYHapOAHbIX UcCnefoBaHWUM, rae 3GdeKTUBHOCTL
PRP npu neyeHnm XpoOHUYECKMX paH OLLEHWBAETCA B Npesesax CoKpa-
weHua naowaam ot 40% no 60% B 3aBMCMMOCTM OT KAMHUYECKOrO
KOHTeKcTa [1, 2].

AHanM3 NoKasan 3HauuTeNbHOE MOBbILWEHNE KOHLEHTPALLMK
VEGF, PDGF v TGF-B B CbIBOPOTKE KPOBW MALMEHTOB, MOAYYaBLUMX
PRP-Tepanuio, 4TO MOMET CBUAETENbCTBOBATL 00 yCWUaeHUM npoLec-
COB, CMOCOBCTBYIOLLMX PEereHepaLymn TKaHe, TakMX Kak aHrMoreHes u
¢nbpobnactHas akTMBHOCTb. COCYAMCTbIN SHAOTENMANbHDBIN daKTOp

Tabauya 2 KoHueHmpauus pakmopos pocma VEGF,
PDGF u TGF-6 8 cbisopomke Kposu (M+SD)

Bpems
Time point

McxoaHo/Baseline
14-ble cyTkn/Day 14
Py
McxoaHo/Baseline
14-bie cyTku/Day 14
P,
McxoaHo/Baseline
14-bie cyTkn/Day 14
Py

VEGF

PDGF

TGF-B

decreased significantly by 45.6% over the 14-day follow-up peri-
od, almost twice the reduction observed in the CG. These findings
are comparable with international studies, which report PRP effi-
cacy in chronic wound treatment as a 40-60% reduction in wound
area, depending on the clinical setting [1, 2].

The analysis showed significant increases in serum concen-
trations of VEGF, PDGF, and TGF-f in patients receiving PRP ther-
apy, which may indicate enhanced tissue-regenerative processes
such as angiogenesis and fibroblast activity. VEGF is a key medi-
ator of angiogenesis, stimulating endothelial cell proliferation,
increasing vascular permeability, and promoting the formation
of new capillary networks [3]. The increased VEGF concentration
observed in our study may reflect angiogenic activation, thereby
contributing to improved microcirculation within the wound area.

PDGF plays an important role in activating fibroblast migra-
tion and proliferation, stimulating the production of extracellular
matrix components, and recruiting pericytes and smooth muscle
cells to newly formed blood vessels [4]. The increased PDGF con-
centration observed in the MG is consistent with published evi-
dence of its role in fibroblast activation and extracellular matrix
regeneration. Formation of a mature extracellular matrix is a crit-
ical step in the transition from the inflammatory to the reparative
phase.

TGF-B has a dual role in regulating inflammation and tissue
remodeling. On the one hand, it suppresses excessive pro-inflam-

Table 2 Serum concentrations of VEGF, PDGF, and TGF-8 (M+SD)

lpynnbi
Groups
or Kr p’
MG CcG
335.74£30.2 332.1+29.4 >0.05
482.3+35.6 333.7+28.4 <0.001
<0.001 >0.05
265.4+25.6 263.1+27.0 >0.05
356.8+31.2 259.14+25.9 =0.002
=0.004 >0.05
369.5+£28.7 368.1+30.1 >0.05
412.5+30.7 365.2429.6 =0.037
=0.039 >0.05

MNpumeyaHus: pr— CTaTUCTUYECKAA 3HAUMMOCTb PA3INYMIA NOKA3ATENEN MEXKAY UCXOLHBIMU AAHHBIMM U 14-Mu cyTKamu (No napHomy Kputeputo CTbloAeHTa); p2 — CTaTUCTU-
YecKasn 3HauMMOCTb Pas3aIMuniA NoKasatenei Mexay rpynnamu (no t-kputepuio CTbIOAEHTa 415 HE3aBUCKUMBIX BbIGOPOK)

Notes: p: — statistical significance of changes between baseline and day 14 (paired-samples Student’s t-test); p. — statistical significance of between-group differences
(independent-samples Student’s t-test)
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pocTa (VEGF) saBnsetca o4HMM W3 KNHOYEBbIX MEAMATOPOB aHTUOreHe-
3a, CTUMY/AMpYA NpoandepaLmio 3HAOTENNANbHbIX KNETOK, NoBbILLe-
HUe CocyamUcToM NPOHMULLAEMOCTH U 0Bpa3oBaHNe HOBbIX Kanuanap-
HbiX ceTel [3]. MoBbiweHWe KoHUeHTpauun VEGF MOXKET oTpaaTb
aKTMBALMIO aHrMOreHe3a, CoCcOOCTBYHOLLErO YYULIEHMIO MUKPOLMP-
KYNALMY B 30He paHeBoro gedekTa.

Ponb TpombouuTapHoro daktopa pocta (PDGF) 3akntoyaetcs B
aKTMBaLMM MUrpaumum u nponudepauymn pubpobaactos, CTUMyAALUK
NPOAYKLMN KOMNOHEHTOB BHEK/IETOYHOIO MATPUKCA, @ TaKKe B Npu-
BIeYEHUN NePULMTOB U MAAKOMbILIEYHBIX KNETOK K HOBbIM COCYAaM
[4]. HabntopasLieecs nosblweHWe KoHUeHTpaumn PDGF B OT cornacy-
€TCA C AaHHBIMU NIUTEPaTyPbl O €70 PO/ B aKTUBaLMK drnbpobnactos
W pereHepaLMun BHEKNETOYHOTO MaTpuKca. PopmuposaHue 3penoro
BHEK/IETOYHOTO MATPUKCa ABNAETCA KPUTUYECKMM 3Tanom nepexosa
paHbl M3 BOCMaNUTENbHOM B penapaTtusHyto dasy.

TpaHchopmmpytowmit dpakTop pocta beta (TGF-B) urpaet asou-
HYIO PONb B PEryNALMM BOCNaNeHUA U PEMOAENNPOBAHUA TKaHel. C
OZHOW CTOPOHbI, OH NOAABAAET U3ObITOYHYIO aKTUBHOCTb NPOBOCTA-
JINTENbHbIX LUTOKMHOB, CNOCOOCTBYA 3aBEPLUEHMIO BOCMANUTENbHOM
®asbl, C APYroin — CTUMyZIMPYET CUHTE3 KoMNareHa U pereHepauyio
BHEK/IETOYHOrO MaTpUKca [5]. YMepeHHOe, HO 0CTOBEPHOE MOBbILLE-
HWe KOHLEeHTpauun TGF-B MOXeT CBUAETENbCTBOBATb O MOZY/ALMUM
BOCMa/IUTE/IbHOTO OTBETA M Hauyase PemMoAeNnpoBaHUA TKaHeW, YTo
ABNAETCA HEOOXOAMMbIM YCNOBMEM A/1A nepexofa K $pase TKaHeBOro
BOCCTAaHOBNEHUS.

Ocoboro BHUMaHUA 3aCNyKMBaeT KOMMAEKCHoe BauaHue PRP
Ha /IOKa/IbHbI UMMYHHbIN OTBET. M3BECTHO, YTO XPOHWUYECKME He-
32)KMBalOLLME pPaHbl XapaKTepusyTca AucbanaHcom nNpo- U NpoTU-
BOBOCMA/INTENbHbIX LIUTOKMHOB, AedULUTOM GaKTOPOB pocTa W Ha-
PyLIEHWEM pereHepaTUBHOWM aKTMBHOCTU KAeToK [6]. MpumeHeHne
PRP cnocobcTtByeT He TOMbKO BOCMOMHEHWUIO AebULMTA SHAOTEHHbIX
($aKTOpOB POCTa, HO M HOPMANU3ALMU KNETOYHON MUKPOCPEabI, YTO
NPOABNAETCA CHUMKEHUEM YPOBHSA XPOHUUYECKOrO BOCMANEHNS U aKTH-
BaLMell NPoLLeccoB penapaLyy.

B cpaBHeHMM C TPAAMLMOHHBIMM METOZaMW feyeHus (aHTu-
CENTUYECKME TMOBA3KM, MasW, BaKyymHas Tepanus), PRP-tepanus
[lEMOHCTPUPYET KOMMAEKCHOE AeiCTBME Ha BCe K/KYeBble 3Tarbl
32XKUBIEHUA: CTUMY/IALMIO aHTMOreHe3a, npondepaumio dprbpobna-
CTOB, MOAY/ALMIO BOCMANIEHUA U PEMOAENMPOBaHME MaTpuKcea [7, 8].
Mpw aTom PRP 06nagaet BbICOKOM 6MOCOBMECTUMOCTbIO, MUHUMab-
HbIMW PUCKaMM UMMYHOOMNOCPEA0BAHHbIX PeaKLit, MOCKONbKY ABAA-
€TCA ayTONOTMYHbBIM NPOAYKTOM.

CneflyeT OTMETUTb, YTO PA3INYUA B CKOPOCTU 3aXKMBNEHUA MEXK-
Ay Ol n KI' npoABM/AKCh y:Ke Ha PaHHUX CPOKax HabatogeHus, YTo
NOATBEPKAAET AaHHble 0 cnocobHocTn PRP yckopATb nepexos paHbl
OT BOCManuTenbHoW dasbl K daze rpaHynaumMm u anutenmsaumm. 31o
BaXKHO ANA NPOGUNAKTUKM XPOHUYECKOTO TEUEHUA paH U YMeHblue-
HUA PUCKA MHEKLMOHHBIX OCTIOXKHEHW [9].

OcobblIlt MHTEpeC NPeACTaBAAIOT COBPEMEHHbIE UCCeA0BaHNS,
aHanM3MpyloLLIMe CPABHUTENbHYIO 3GOEKTUBHOCTD Pa3NNYHbIX Gopm
TPOMBOLMTAPHbIX NpenapaToB. Tak, NPOLEMOHCTPUPOBAHO, YTO UHD-
eKumMoHHan dopma PRP Bbi3biBaeT 60o/1ee BbIpaKEHHYHO IKCMPeCccuo
VEGF n TGF-B no cpaBHeHWO C renesbiMv GpOpMamMm, 4To MOMKET
06bACHATL Hosiee BbICTPbIN 3aMycK aHTMoreHesa y NaLMeHToB ¢ ped-
paKTepHbIMKU paHamu [10]. 3To cornacyeTca ¢ HaWMMKU AaHHBIMU 06
yBennyeHmmn KoHueHtpauun VEGF B cbiIBOPOTKe KPOBM yKe K 14-bim
CYTKam Tepanuu.

Bonpoc ¢opmbl npumeHeHna PRP MmeeT 3HaueHMe U C TOUKK
3PEHMA KNMHUYECKOMN aAanTUBHOCTU. COMMacHO HEKOTOPbIM AAHHbIM,
npumeHeHve PRP-meToza B ambynaTOpHOM NMpaKTUKe Npu TPyAHO3a-
JKMBAKOLWLMX KOXKHbIX gedeKkTax obecneunsaeT npuemnembiii banaHc
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matory cytokine activity, thereby facilitating resolution of the
inflammatory phase; on the other hand, it stimulates collagen
synthesis and extracellular matrix regeneration [5]. The moderate
but statistically significant increase in TGF-B concentration may
indicate modulation of the inflammatory response and initiation
of tissue remodeling, which are essential for progression toward
the tissue repair phase.

Particular attention should be paid to PRP's complex effects
on the local immune response. CNHWs are characterized by an im-
balance between pro- and anti-inflammatory cytokines, a deficien-
cy of growth factors, and impaired regenerative activity of resident
cells [6]. PRP administration may not only compensate for the de-
ficiency of endogenous growth factors but also help normalize the
cellular microenvironment, as reflected by attenuation of chronic
inflammation and activation of reparative processes.

Compared with conventional treatment modalities, includ-
ing antiseptic dressings, topical ointments, and negative-pressure
wound therapy, PRP therapy exerts multifaceted effects across
the major stages of wound healing, including stimulation of an-
giogenesis, fibroblast proliferation, modulation of inflammation,
and extracellular matrix remodeling [7, 8]. At the same time, PRP
is highly biocompatible and carries a minimal risk of immune-me-
diated reactions because it is autologous.

Differences in wound-healing rates between the MG and CG
were already evident in the early stages of follow-up. This finding
supports previous evidence that PRP can accelerate the transi-
tion of wounds from the inflammatory phase to the granulation
and epithelialization phases. This effect is clinically important for
preventing persistent wound chronicity and reducing the risk of
infectious complications [9].

Recent studies have evaluated the comparative efficacy of
different formulations of platelet-derived preparations. Injectable
PRP may induce greater expression of VEGF and TGF-B than gel
formulations, which may explain the more rapid initiation of an-
giogenesis in patients with refractory wounds [10]. This observa-
tion is consistent with our findings of increased serum VEGF con-
centration by day 14 of therapy.

The method of PRP administration is also important for clin-
ical applicability. Some reports suggest that PRP in outpatient
practice for difficult-to-heal skin defects offers an acceptable bal-
ance between efficacy and biological safety, particularly in the
presence of chronic inflammation and impaired collagen produc-
tion [11].

Allogeneic PRP is emerging as a promising alternative, par-
ticularly when access to autologous biological material is limited.
One study showed that allogeneic PRP was not inferior to autol-
ogous preparations in treating chronic skin ulcers, with compara-
ble reductions in wound area and growth factor activation [12].
This may facilitate broader implementation of PRP technologies,
particularly in populations with impaired platelet function or se-
vere diabetes mellitus.

A large meta-analysis by the Nature PRP Consortium con-
firmed the high efficacy of both allogeneic and autologous PRP
and found that time to granulation tissue formation was re-
duced by an average of 4-6 days compared with conventional
treatment [13]. These findings further highlight the potential
importance of early initiation of PRP therapy in managing re-
fractory wounds.

A systematic review showed a significant advantage of PRP
over saline in the rate of epithelialization [10]. Treatment of
chronic diabetic ulcer with PRP gel demonstrated its safety and
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mexay 3GdeKTUBHOCTbIO U Bronornyeckol 6e3onacHoCTbo, 0CObeH-
HO B YC/IOBMAX XPOHWUYECKOr0 BOCMAAEHNUA U KONAreHoBoro aeduup-
Ta [11].

MepcnekTMBHOM anbTepHaTMBOM, OCOBEHHO B YCNOBUAX Orpa-
HWYEHHOro AOCTynma K ayTonorMyHomy Buomatepuasny, CTaHOBUTCA
annoreHHbIn PRP. B ogHOM M3 MccnenoBaHWi MoOKas3aHo, YTo anno-
reHHbIii PRP He ycTynaet no agpdekTMBHOCTM ayToNOrMYHbIM popMam
NPV XPOHUYECKMX KOMKHbIX A3BaX, AEMOHCTPUPYA aHaNOMMYHbIe NoKa-
3aTe/In CHUMKEeHUA NAOLAAM PaH M akTMBaLmu GakTopos pocTta [12].
ITO OTKpbIBaeT MepcneKkTMBbl MacluTabuposBaHua PRP-TexHONOrWiA,
0COBEHHO B MONYNALMAX C HAPYLIEHHOMN QYHKLMEN TPOMOOLMTOB UK
TAKENbIMK popmamu apaberta.

PesynbTatbl KpynHoro meTaaHanusa Nature PRP Consortium
NOATBEPANAN BbICOKYIO 3PGEKTUBHOCTb Kak aNoreHHoro, Tak 1 ay-
TonormyHoro PRP, npun aTom noa4Y€pKmnBas, Yto Bpemsa A0 NoAsAeHUA
rPaHyNALMOHHOM TKaHW COKpallaeTcA B cpefHeM Ha 4-6 cyTok no
CPaBHEHMIO C TPaAMLMOHHOW Tepanuel [13]. Takne gaHHble NOAYEP-
KMBAIOT 3HAYMMOCTb paHHero ctapTa PRP-Tepanuu B cTpaternm neye-
HUA pedpaKTEPHbIX PaH.

B cuctematuyeckom 0630pe 6bI10 [AOKA3aHO 3HAYUTENbHOE
npeumyLectso PRP nepes, d13nonormyeckm pactBoOpPOM B OTHOLLE-
HUK ckopocTK anuTenmsaumm [10]. Kpome Toro, bbina nokasaHa 6es-
0MacHOCTb U BOCMPOW3BOAMMOCTb METOZA B YCIIOBUAX XPOHUYECKOTO
AnabeTnyeckoro A3BeHHOro nopaxenus [15]. 3T paboTbl, No-npex-
HeMy, CNyaT Hay4YHOW OMOPOI U LUMPOKO LUTUPYHOTCA B HOBBIX NPO-
TOKO/AX NIeYeHns.

B ofHOM 13 0630pOB 6blNK BbILENEHBI K/HOUEBbIE MEXaHU3MbI
Zevicteua PRP, Br/itoyas BavAHWME Ha MeTabonusm ¢mbpobnacTos,
aKTMBALMIO TPOMOOLMTOB U OMOCPELOBAHHYIO CTUMYNALMIO CUHTe3a
BHEK/IETOYHOTO MaTpuKca [16]. HecmoTps Ha ycTapeBaHue YacTy Tex-
HUYECKMX acneKToB, NpeacTaBNeHHble MEXaHU3Mbl COXPAHAIOT CBOKO
aKTYa/IbHOCTb U C/y»KaT 6a3ncom s NOHUMAHUA MONEKYAAPHBIX 3¢-
¢dekToB PRP.

OrpaHuuyeHusa uccneposBaHua. K orpaHuyeHMAM AaHHOrO wc-
CNefloBaHMA ciefyeT OTHECTU OTHOCUTENIbHO KOPOTKMIA CPOK Habnto-
ZeHus (14 pHeid), orpaHWYeHre aHanM3a TONbKO Tpema dakTopamu
pOCTa ¥ OTCYTCTBME OLLEHKM OTAANEHHbIX KAMHUYECKUX UCXOA0B (Ye-
pe3 3-6 mecsaues). Kpome Toro, BapnabenbHOCTb MHAWBUAYaNbHOW
peakuuu Ha PRP-Tepanuio TpebyeT AanbHENLWEero n3y4eHms MoseKy-
NAPHbBIX NPeANKTOPOB IQPEKTUBHOCTM.

MpaKTUyeckoe 3HaYeHMe NoJyYeHHbIX AAHHBIX 3aK/10YaeTCs B
060cHOBaHMM NpuMeHeHUsA PRP Kak 3ddeKTUBHOIO MHCTPYMEHTa CTH-
MYNALMN MONEKYNAPHBIX MEXaHU3MOB PereHepaLMm y naLueHToB ¢
XPOHWYECKMMM paHaMK Pa3INYHON 3TMONOMMKW. YunTbiBaA NPOCTOTY
TexHonorun nonyyeHna PRP, BO3MOXHOCTb ayTONIOMMYHOIO UCMO/b-
30BaHUA M OTCYTCTBME 3HAUMMbIX NMOBOYHbIX 3GPEKTOB, BHEAPEHWE
[aHHOTO METOZa B KIMHUYECKYIO NPAKTUKY NPEACTaBAAETCA NepCreK-
TUBHbIM.

MepcneKkTMBaMM panbHeMWMX UCCNef0BaHUIA ABASETCA NPO-
BefleH/e MHOTOLEHTPOBbIX PaHAOMM3NPOBAHHbBIX KOHTPOMPYEMbIX
nccnefoBaHNUM ¢ ANUTeNbHbIM NepUoLOM HabnoaeHUsA, paclunpeHne
CMEKTPa aHaAM3npyembix GUOMapKEPOB pereHepaLmu, a TakKe usy-
YeHMe MONEKYNAPHbIX Npoduaelt NaLUeHToB ANA ONTUMMU3ALMM Nep-
COHANM3MPOBaHHbIX NOAX0A0B K PRP-Tepanuu.

3AKNIOYEHUE

MpoBeaéHHOE WcCnenoBaHWe NPOAEMOHCTPUPOBANO  BbICO-
Kyto 3QPEKTUBHOCTb MCMONBb30BAHWUA TPOMBOLMTaMKU 0BoralLEHHOM
N713a3Mbl B aKTUBALLMM PereHepaTopHbIX NPOLLECCOB, ONOCPeA0BaHHbIX
KNHOYEBBIMU POCTOBbIMM (DaKTOPaMM MeXaHU3MOB pereHepaLmm TKa-

reproducibility of its results [15]. These studies remain influential
and are widely cited in more recent treatment protocols.

Several key mechanisms underlying PRP's effects, includ-
ing modulation of fibroblast metabolism, platelet activation, and
indirect stimulation of extracellular matrix synthesis were sum-
marized in the review [16]. Although some technical aspects de-
scribed in that review have since evolved, the proposed biological
mechanisms remain relevant and continue to provide a concep-
tual basis for understanding PRP's molecular effects.

Study limitations. This study's limitations include the rel-
atively short 14-day follow-up period, assessment of only three
growth factors, and the lack of long-term clinical outcome evalua-
tion at 3-6 months. In addition, variability in individual responses
to PRP therapy warrants further investigation of molecular pre-
dictors of treatment efficacy.

Practical significance. The practical significance of these
findings lies in supporting the use of PRP as an effective approach
to stimulate molecular mechanisms of tissue regeneration in pa-
tients with chronic wounds of various etiologies. Given the rela-
tive simplicity of PRP preparation, its autologous potential, and
the absence of significant adverse effects, implementing this
method in clinical practice appears promising.

Future research directions. Further studies should include
multicenter randomized controlled trials with longer follow-up
periods, expand the spectrum of regenerative biomarkers an-
alyzed, and investigate patients’ molecular profiles to optimize
personalized approaches to PRP therapy.

CONCLUSION

The present study demonstrated the high efficacy of PRP
therapy in promoting regenerative processes mediated by key
growth factors in patients with CNHWSs. PRP therapy was asso-
ciated with a statistically significant reduction in wound area and
significant increases in serum concentrations of the key growth
factors VEGF, PDGF, and TGF-B, indicating activation of angiogen-
esis, fibroblast proliferation, and extracellular matrix remodeling.
These findings suggest that PRP therapy not only accelerates clin-
ical wound healing but may also help correct the molecular dis-
turbances underlying wound chronicity.

Given the technique's relative simplicity, high biocompati-
bility, and pronounced stimulatory effects on reparative process-
es, PRP represents a promising component of comprehensive
treatment strategies for patients with chronic wounds of various
etiologies. Nevertheless, further studies with longer follow-up
periods, assessment of additional biomarkers, and development
of personalized therapeutic protocols are needed to confirm and
extend these findings.

725



Okhunov AO et al PRP therapy for chronic non-healing wounds

AVICENNA BULLETIN
Vol 28 * No 3 * 2026

Hel y naumeHTos ¢ [HP. MpumeHeHne PRP conpoBoXaanoch cTatu-
CTUYECKM 3HAYMMbIM COKpaLLEeHWEM NAOLAAN PaH U 3HAYUTENbHBIM
YBE/IMYEHUEM YPOBHEN KOHLEHTPALMMU KAtoueBbIX $HaKTOpoB pocTa
— VEGF, PDGF 1 TGF-B B CbIBOPOTKE KPOBW, YTO YKa3blBaeT Ha aKTu-
BaLMIO MPOLIECCOB aHrnoreHesa, nponudepaummn pubpobnactos u
pemofenvMpoBaHnA BHEKIETOYHOrO MATpUKCa. MosydeHHble AaHHble
noaTBepaatoT, uto PRP-Tepanusa cnocobCTBYET He TO/bKO YCKope-
HUIO KJMHWUYECKOTO 3aXKMBNEHWA, HO U KOPPEKLMWU MONEKYNAPHbIX
HapYLUEHW, NeXaLLMX B OCHOBE XPOHUYECKOTO TEYeHUA paH.

YyuTbiBas NPOCTOTY METOAMKM, €€ BbICOKYIO BUOCOBMECTUMOCTbL
W BbIPAXKEHHDBIN CTUMYAMPYLOWMI 3GdEKT Ha penapaTuBHbIE NpoLiec-
Cbl, MCcMob30BaHWe PRP npeacTaBseTca NepcnekTUBHbIM Hanpasie-
HMEM B KOMMIEKCHOM /IEYEHWW NALMEHTOB C XPOHUYECKUMM paHaMK
Pa3NNYHOM 3TMONOMMU. BMecTe ¢ Tem, /19 OKOHYaTebHOM Bauaa-
LMW NONYYEHHDBIX AaHHbIX HEOBXOAMMbI faNbHelLne UccNeoBaHNA
C paclUMpeHneM CPOKOB HabAOAEHWS, U3YYEHUEM [LOMONHUTENbHbBIX
6MOMapKEPOB M pa3paboTKoil NepcOHaNN3MPOBAHHBIX MPOTOKO/IOB
Tepanuu.
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