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MonnpesokcupmnboHyKkneoTuabl
(PDRN)

COCTOSIT U3 HECKONbKUX
N€30KCUPNOOHYKNEOTUAHbIX 3BEHLEB

cTpoutenbHbiX 6/10KOB 6onee
KpYnHOro noanmepa ¢ 4BOMHOMU
cnupanbio —
A.Ee30KCUPUDBOHYKNENHOBOM
kucnortbl (AHK), ocHOBbl XpaHeHuUsA
n nepepavyn buonHpopmaumm
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B coBpemeHHbIX
NPON3BOACTBEHHbIX NpoLLeccax
PDRN nony4yatoT B pe3ynbraTte
KOHTPOIMPYEMOU OYUCTKU U
ctepunnnsaunm AHK

roHaa Oncorhynchusmykiss
(nococeBou popenmn) nnm
Oncorhynchusketa (keTbl)

MoKa3aHUA K NpUMEHEeHMUIo:

*TPaBMbl U NOBPEKAEHUA MATKUX TKaHel;
*3aXKMB/IEHNE PaH NOC/e onepauunii;
*JleyeHne TpoPUYeCcKnX A3B;

*yNyYLIEHNE MUKPOLMPRYNALNN;
*BOCCTAHOBJ/IEHUE NOC/Ie OPTONEeAUYECKUX U
rTMHEeKON0rMYeCKMX BMeLLaTeNbCTB;
*yNyYLLIEHNE COCTOSHUA KOXKM NpPU
AEPMATO/IOrMYeCcKMX 3aboneBaHUAX
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MEXAHU3M OEUCTBUA

(1) ctrumynauunmn
peuenTtopos A,, B
dubpobnacrax

(2) o6ecneueHusn
matepuana ana
BOCCTAaHOBUTENbHbIX
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OnbIiT npumeHeHua PDRN B
YeNntCTHO-NNLEBOU XUPYPrnm
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REVIEW ARTICLE ANA KOCTHOrNo TPAHCN/1IaHTaTa

Polydeoxyribonucleotide (PDRN) in Dentistry: Narrative Review ° O Ka3biBaeTn pOTM BOBOCnanutTenbHoe m

for Mechanisms and Emerging Clinical Applications

Jeong-Kui Ku' (- Pil-Young Yun'? + Yeong Kon Jeong® XOHApOﬂpOTEKTOpHOE AEﬁCTBMe I'IpVI
3a6o0n1eBaHNAX BUCOUYHO-HUXKHEYeTIOCTHOro
cycTaBa
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Abstract

* JddPeKTUBEH B 1Ie4EHUN BOCNANUTE/IbHBIX
BACKGROUND: Polydeoxyribonucleotide (PDRN) has emerged as a promising and cost-effective biological agent in -
regenerative medicine due to its anti-inflammatory, angiogenic. and lissue-regenerative properties. 3a 60" e Ba H M M n On OCTM pTa

METHODS: This review outlines the mechanisms of action of PDRN, namely activation of the AsA receptor and
nucleotide provision via the salvage pathway. and summarizes its biological roles in dental regeneration together with

Ao
linical and clinical evidence.
;LE:[H.'}.FI;:C II:“:cn‘:i:Lr:, I;g;;;:a:“::in shown to enhance osteogenesis and vascularization when used with bone graft ( n e p M M M nn a HTMT M M eAM Ka Me HTO3 H bl M

scaffolds, to exert anti-inflammatory and chondroprotective effects in temporomandibular joint disorders., and to modulate

pain pathways in neuropathic conditions. It has also demonstrated adjunctive benefits in managing inflammatory oral
diseases such as peri-implantitis and medication-related osteonecrosis of the jaw, where its dual regenerative and anti- OCTeO H e K po3 q en lo CTM

inflammatory actions support both soft- and hard-tissue healing.



OnbiT npyumeHeHuna PDRN
B meauuUUHe

« PDRN ycKopsert pereHepauumio snutenua | PPRN npoaemoHcTpuposan Bbicokni'S
porosuLbl U o6neryaet 60/1b U CHUXKAET ypoBeHb besonacHocTu B
Uccnepao0BaHUAX, NPU KOTOPbIX He
cTeneHb HeTPYAO0CNoCco6HOCTH Y

. HabnA4aN0Cb 3HAUYUTE/IbHbIX
NauMeHTOB C CUHAPOMOM «BbIBUXHYTOU MMMYHOTEHHBIX PeaKLMil
MaHXeTbl naeya»*

* CnocobcTByeT 3aXKMBNEHUIO PaH U
peanutennsayum y naulmMeHToB C
pe3ncTeHTHbIMU gnabeTnueckumm asBamm
cTonbl, 0c06eHHOo 3¢pdeKTnBeH npu
pereHepauumn KOXHbiX paH**

*Yoon, Y.C.; Lee, D.H.; Lee, M.Y.; Yoon, S.H. Polydeoxyribonucleotide Injection in the Treatment of Chronic Supraspinatus Tendinopathy: A Case-
Controlled, Retrospective, Comparative Study with 6-Month Follow-Up. Arch. Phys. Med. Rehabil. 2017, 98, 874-880.;

**|ee, S.H.; Zheng, Z.; Kang, J.S.; Kim, D.Y.; Oh, S.H.; Cho, S.B. Therapeutic efficacy of autologous platelet-rich plasma and polydeoxyribonucleotide on
female pattern hair loss. Wound Repair Regen. 2015, 23, 30-36



Tpy OCHOBHbIX BUAa aKTUBHOCTU, onocpegosaHHblie PDRN/PN
Yyepes cBA3biBaHUE C peuentopom A, ,:

* 1) PaspelueHne BOCNAAUTENbHOMO NPOLLECCa: ~ - YPOBHS
npoBocnannTesibHbiX UMTOKMHOB (TNF-a, IL-6, IL-8) MﬁyposHﬂ
X NPOTMBOBOCMNANUTENbHbIX aHanoros (IL-10)

e 2)Mponndepauus: cekpeumna VEGF (vascular endothelial

growth factor)E==) HeoaHrnoreHes |
* 3) PemogenupoBaHue: BbipaboTkn |-

From Polydeoxyribonucleotides (PDRNs) to
Polynucleotides (PNs): Bridging the Gap Between
Scientific Definitions, Molecular Insights, and
Clinical Applications of Multifunctional
Biomolecules

KonnareHa (B yactHocTu, | n lll Tvnos)




dPDPEKTUBHOCTb NPUMEHEHUA B

OXT28R 6o

OEPMATO/IOMUM e —

Surgery

9P PeKTUBHOCTb BbICOKOOUYMULLLEHHbIX e
n on M H y Kn e OT M Ao B ( H ig h Iy P u rifi e d Te c h n o I ogy ASETMETIC : é;:f:;i;:;;y Prospective and Randomized Study

. of Highly Purified Polynucleotide vs Placebo in
POlVﬂUClEOtIdES, PN'H PT) np” HE‘-IEHME ent of Moderate to Severe Acne Scars
aTpoduuecknx pybLoB noctakHe: 3HaunuTenbHoe i ———
ynydiueHue coctoaHua yepes 1 n 3 mecauya nocne e —
NeYeHUA No CPaBHEHUIO C UCXOAHbIM YPOBHEM

Scar Prevention and Enhanced Wound Healing

e o Polydemytibomucleotide in a fat * B nccnegosanum W. Jeong, C.E. Yang (2017 r.) 6bina
Incisional Wound-Healing Model

Woonhyec fong 1 Cho E a1 ok eh .4 Fyung Kin 4.4 i Lo 3 Won i e npoeeageHa OuUueHKa npornsosocCnanTesIbHoOro ae ncremA
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PMID: 28771195 PMCID: PMC5578088 DOI: 10.3390/ijms 18081698 & P D R N H a 06 pa 30 Ba H M e py6 U‘O B

Abstract

A4
PDRN oKa3sbiBaeT NnpoTnBoBOCNa/NTE/NIbHOE AEUCTBUE U
uncentrolled chronic inflammation can lead to excessive scarring. The aim of this study was to

evaluate the anti-inflammatory effects of polydeoxyribonucleotide (PDRN) on scar formation.

Sprague-Dawley rats n = 30) underwent dorsal excision of the skin, followed by skin repair. PDRN (8

O e P CTUMYNIUPYET CUHTE3 KON/1areHa, YTo Npuseno K bonee
(PDRN-7 group, n = 8) days, and HMGB-1 was administered via intradermal injection in addition to ’

PDRN treatment for three days (PDRN-3+HMGB-1 group; n = 6). The scar-reducing effects of PDRN
were evaluated in the internal scar area and by inflammatary cell counts using histology and 6 bl CT O M 3a )K M Bn e H M I_o a H M M e H b u.l e H M I.O
immunohistachemistry. Western blot, immunohistochemistry and immunoflucrescence assays were p y p y

performed to observe changes in type I and type IIl collagen and the expression of HMGB-1 and
CD45. Treatment with PDRN significantly reduced the scar area, inflammatory cell infiltration and the

number of CD45-pasitive cells. In addition, the increased expression of HMGB-1 observed in the sham o 6 p a 30 B a H M ﬂ py6 uo B




BBeaeHMe Nno/IMHYKNeoTuaos
obecneyuBaer:

*00/1ee ObICTPOE 3aXKMUBNEHME
NWEMU3UPOBAHHbIX PaH NYTEM aKTUBHOWM
anuTenn3aLum

*COKpaLlleHne CpoKoB NponmdepaTMBHOM
da3bl paHeBOro npougecca

*npeaoTspaLllaet obpasoBaHue rpybbix
pybLOB Yepe3 paHHee yCuaeHne CUHTEe3a
KonnareHa pmbpobnactamm mn perynayuio

dHIr'MoreHe3a

eduyuHeKUl secmuuk 2017, 24 (5)

YIK 611-018.2+611-013:616-003 83 OPUMMHANBLHLIE CTATEH

E. 10. LIATIOBAJIOBA, T. A. BOHKO, 10. I. BAPAHOBCKHH, C. A. BACHAEHKO

COAEPXXAHME TYHHbIX KNETOK B CTPYKTYPAX WILIEMW3UPOBAHHOW
MOAENLHOW PAHBI HA 12 CYTKU NOCNE CTUMYNALUKA
PETEHEPATOPHOTO NMOTEHLMANA AYTO- U TETEPODUEPOBNACTAMMU
W AEPMANbHBIM SKBUBANIEHTOM

BIAOY BO «Kpoiy 20 Munuc

AHHOTALMS
MPHEYTCTBIE B PETEHEPATE TySHLIX KIIETOK, KaK TPAAMUAOHHSIX KIIETOK PETeHEPATHEHOND KACKAAE, NOCNE TPaHCNNakH
L ayTo- U reTepodMBpoBRacTos, a TakKe
Uens. WayuuTs MOphonormieckos cTpos

" BLINGNHEHO Ha X msiwex fanan CS7B1 & soapacte ae 1
1008, BOGYT M B AHO XMPYPIMECKOi MOGENGHOR KOIKHOM Parbl 8 NIONAT ofinacti asomum 0.4 wn s3sech dubpoGnactos n
BepMansHLA SEMBaNEHT B PocToBoR cpeae DMEM F12 (Lonza) & konvsectae 1,33 M kneTox. PyBel sanieani & napadink, oxpa-
LmsanM ren ‘3a3uHOM, 110 Bevirepry-Bar- 0wy, HaBopoM A7 R TYUHBX »

*Mopdonormyeckne oco6eHHOCTU pereHepaLumn TKaHei B MoAeNbHONU UWEeMU3MPOBAHHOW PaHe KOXKU Noa BAUAHUEM

nonuHykneotrugos / E. 0. Lanosanoea, T. A. Boiiko, 10. I. BapaHosckuii [u ap.] // KpbimcKuii xypHan

| 3KcnepMmeHTaNbHOI M KAMHMUYECKOW MeauumHbl. — 2017.—T. 7, Ne 4. — C. 85-90.

§ **Nguyen, T.H.; Wang, S.-L.; Nguyen, V.B. Recent Advances on Polydeoxyribonucleotide Extraction and Its Novel Application in

§ Cosmeceuticals. Int. J. Biol. Macromol. 2024, 282, 137051, Colangelo, M.T.; Galli, C.; Guizzardi, S. The Effects of Polydeoxyribonucleotide
on Wound Healing and Tissue Regeneration: A Systematic Review of the Literature. Regen. Med. 2020, 15, 1801-1821.

***Lee, K.W.A.; Chan, K.W.L,; Lee, A.; Lee, C.H.; Wan, J.; Wong, S.; Yi, K.H. Polynucleotides in Aesthetic Medicine: A Review of Current
Practices and Perceived Effectiveness. Int. J. Mol. Sci. 2024, 25, 8224



* B KoroptHom uccnegosaHmm Romagnuolo M.
u coaBT. (2023 r.) c yyuacTuem nNaLumUeHTos C
rMCTONOTMYECKN NOATBEPIKAEHHOMN
dumnbpoarpodpuueckom cknepogepmuein
(mopdeei) nsyyanacob TepanesTuyeckas
3P PEeKTUBHOCTb aHTUAUCTPOPUUYECKOro
aroHMUCTa ajeHo3unHa A, ,
nonnae3sokcnpmboHykneoruaa

* [penapat PDRN BBOAUNCA BHYTPUMBbILLEYHO
no ogHoi amnyne 5,625 mr/3 mn B geHb B
TeyeHue 90 gHeM c nocaeayoWwmnm
HabnlogeHnem B TeueHUe Tpex mecaues

Baseline End-of-treatment visit

*Romagnuolo M, Moltrasio C, Marzano AV, Nazzaro G, Muratori S, Recalcati S.
Intramuscular Polydeoxyribonucleotides in Fibrotic and Atrophic Localized

Pe3ynbrat 3X-MeCcA4YHOro Ie4eHMUA No NPOTOKONY
PDRN uyepe3 90 n 180 gHei™*
(aBTop Romagnuolo M. u coasr., 2023)

Scleroderma: An Explorative Prospective Cohort Study. Biomedicines. 2023 Apr
17;11(4):1190. doi: 10.3390/biomedicines11041190




IOPEKTUBHOCTb MPUMEHEHUA B ™% iﬁ“{i‘&

¢@$€ﬁm
KOCMETO/NI0I'nH %'»
* PDRN oKa3blBaeT 3Ha4YnUTENbHOE OMOJIaXXUBatoLLLee AENCTBUE HA ®
KOXY, BO3ENCTBYA Ha OTAE/IbHble KNEeTKMN Yyepes3 pas/inyHbie

MOJIEKY/IAPHbIE N CUTHa/IbHbIE MYTU

* B pepmanbHbix pubpobnactax PDRN ycnnmnsaet metabonmyeckyto
aKTUBHOCTb M CMOCODBCTBYET CMHTE3Y BarKHENLLINUX KOMMNOHEHTOB
BHEK/1eTOYHOro MaTpuKca, B YaCTHOCTM KonnareHa | v Il Tunos,
nocpeacTBOM aKTUBALIMN BHEK/IETOYHOM peryanpyemon KnHasbl (ERK)

* B 10 }Ke Bpema OH MHTMbuMpyeT anactasy M MaTPUKCHYIO
meTannonpotenHasy-1 (MMP-1) — depmeHTbl, OTBETCTBEHHbIE 33
pa3pyLleHmne BHEKNETOYHOIO MaTPUKCa, — COXPaHAA LLeNOCTHOCTb
3/1aCTUHA, NOBbILAA 31ACTUYHOCTb KOXN U YMEHbLIAA rMyouny
MOPLLWNH



TMnNonnMrMEHTALUMUA

* PDRN BbI3bIBaeT runonnurmeHTaumto, Nnoaasnaa menaHoreHes 3a
CYEeT CHUXKEeHMA 3KCNpeccum mesiaHoreHHbIX reHoB 1 NoAaBneHun
aKTUBHOCTU TUPO3MHA3bl — PEePMEHTA, IMMUTUPYIOLLLETO CUHTE3
MenNaHUHA

e C TOYKM 3peHna mexaHusma aencrtemsa, PDRN aktusumnpyer
curHanbHble Nyt ERK n pochatnamnnHosunton-3-
KMHa3bl/npotenHKknHasbl B (PI3K/AKT), Tem cambim noaasnss
TPAHCKPUNUNOHHbIN GaKTOP, aCCOLUNPOBAHHbBIN C
MunKpodtanbmuen (MITF), rnaBHbIM perynsatop pyHKUUU

MeNaHOLUUTOB

*Noh T.K., Chung B.Y., Kim S.Y., Lee M.H., Kim M.J., Youn C.S., Lee M.W., Chang S.E. Novel Anti-Melanogenesis Properties
of Polydeoxyribonucleotide, a Popular Wound Healing Booster. Int. J. Mol. Sci. 2016;17:1448. doi: 10.3390/ijms17091448
**Song L., Zhang S. Anti-Aging Activity and Modes of Action of Compounds from Natural Food Sources. Biomolecules.
2023;13:1600. doi: 10.3390/biom13111600
***Kim Y.-J., Kim M.-J., Kweon D.-K., Lim S.-T., Lee S.-J. Polydeoxyribonucleotide Activates Mitochondrial Biogenesis but
Reduces MMP-1 Activity and Melanin Biosynthesis in Cultured Skin Cells. Appl. Biochem. Biotechnol. 2019;191:540-554.
doi: 10.1007/512010-019-03171-2.
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BOCCTAHOB/TEHUE BOJ1OC

* [pumeHeHne oboraweHHOU Tpombouutamm nnasmbl U PDRN nokasano %f;g &
yAyuylleHUe TrycToTbl U NNIOTHOCTU BOJMOC Y MNAUMEHTOK ¢ '
aHAporeHeTUYECKOM anoneuyuen+

* MMpumeHeHne PDRN B coueTtaHnm ¢ ppakuMOHHOU TYANEBOU NIa3epPHOMN
Tepanuen nokasasno mHoroobellalowme pesynbratbl B yBeIMYEHUN
FYCTOTbl U TO/ILLLUHDBI BOJIOCH* *++

KombuHunposaHHbie noaxoabl ¢ ucnosb3osaHmem PDRN moryr
3¢ PEeKTUBHO CTUMYZIMPOBATb POCT BOJIOC U YyAIyULLaTb nX obLiee
COCTOAHME N Ka4yecCTBO

*Lee S., Zheng Z., Kang J., Kim D., Oh S.H., Bin Cho S. Therapeutic efficacy of autologous platelet-rich plasma and polydeoxyribonucleotide on female pattern hair loss. Wound Repair

Regen. 2015;23:30-36. doi: 10.1111/wrr.12250
** Bin Cho S., Zheng Z., Kang J.-S., Kim H. Therapeutic Efficacy of 1,927-nm Fractionated Thulium Laser Energy and Polydeoxyribonucleotide on Pattern Hair Loss. Med. Lasers.

2016;5:22-28. doi: 10.25289/ml.2016.5.1.22
**% Choi Y.J., Cho S., Kim Y.K., Kim D.S. Improvement of Hair Graying during a Treatment of Male Pattern Hair Loss Using 1,927-nm Fractionated Thulium Laser Energy and

Polydeoxyribonucleotide Injections. Med. Lasers. 2017;6:37-40. doi: 10.25289/ML.2017.6.1.37



ANTI-AGE TEPAINUA

ynquuarm YBNaAKHEHHOCTb N 3/1aCTUHHOCTb KOXU U ABAAKOTCA
aﬂbTepHaTMBOﬁ TPaAaANUNOHHBIM AEPMAJ/IbHbIM cbmnnepalv\

MeanunHckmne YCTPOWCTBA Ha OCHOBe TeXHON0ormu
BbICOKOOYULLLEEHHbIX  NoAuHykneotnaos (PN-HPT) - HoBoe
NOKO/ZIeHMe UHBEKUMOHHbIX npenapaToB, NpegHa3HayYeHHbIX ANnA
BOCCTAHOB/IEHMA YBNAXXHEHHOCTU, 3SNACTUYHOCTUM U  obliero
KayecTBa TKaHeM

[lpenapaTsbl PDRN/PN N3BECTHbI cBoeun KIMHNYECKOWU
YHUBEPCANbHOCTbIO U OTIMYHOM NEPEHOCUMMOCTbIO

. *Byun KA, Park HJ, Oh S, Son KH, Byun K. Polynucleotides Enhance Collagen Synthesis via Modulating
Phosphoenolpyruvate Carboxykinase 1 in Senescent Macrophages: Experimental Evidence. Int J Mol
.. Sci. 2025 Sep 7;26(17):8720. doi: 10.3390/ijms26178720



Ba)kHenwne pyHKUMOHaNbHbIE
npeumyuwiectsa PDRN 3aKkneyatorca B
ero cnocobHoOCTU yCTpaHATb BocnaseHue

U NOJIHOCTbIO BMopesopbuposartbeA

PDRN npeacraBnser cobont HoBbitrn
NnepcneKkTUBHbIA MeToA, A0NTOCPOYHOMU

. Tepanuu gnsa ynydweHua n noanep:KaHus
340POBbA KOXXU -
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