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AOCNIMAKEHHSA BNJINBY ®16PUHY, 3BATAHEHOIO TPOMBOLIUTAMU
(PLATELET RICH FIBRIN, PRF ), HA PETEHEPAL{IFO TKAHUH NMAPOAOHTA

B EKCNMEPUMEHTI

BiHHMLbKWIA HAL[IOHANBbHUIA MEAUYHUI YHIBepcuTeT iM. M. 1. Muporosa

BecTtyn

Barato cyyacHux [ocnifpkeHb NPUCBSYEHI BU-
BYEHHIO MOXIMBOCTI BUKOPUCTaHHSA (hakTopiB pocTy i
KNITUHHOI AndbepeHuiauii. dakTopm pocTy — ue noni-
nenTuau, 30atHi CTUMyNoBaTK KNITUHHY AudepeHLy-
aujio, pict, nponicpepadito [1]. o cakTopis pocTy, siki
BigirpaloTb MeBHY porb y NpoLeci pereHepauii Tka-
HWH, MOXHa BiZHeCTU nnasmy, 36arayeHy TpoMooLM-
Tamn (Platelet Rich Plasma, PRP), i gibpuH, 36ara-
yeHu TpomboumTamm (Platelet Rich Fibrin, PRF). Bi-
AOMO, WO came TPOMOOLUTH, KPiM iXHbOI OCHOBHOI
poni (yJacTb y remoctasi), € NpMpPOaHUM JKEeperiom
dakTopiB pocTy. TakoX HayKoBi AOCNIIKEHHSA BKa3sy-
I0Tb Ha BaXXUBY porb TpoMbBouuTis i ibpuHy B pe-
napaTmBHMX npouecax. TpombouuTn — ue dpparmMeHTn
KPYMHUX KIITUH KICTKOBOTO MO3KY (MerakapiouumTis),
BOHW He MaroTb SApa i B LMPKYIIOKYIN KpOBi BUIMS-
OaloTb 9K oBarbHi ABOAKOBUMYKNI Ancku. [Npu enekT-
POHHIN MiKpockonii B uuTonnasmMi TpomMoouuTie BUSIB-
neHi anbga-rpaHynn (BUrMA4aloTb SK 3epHa y CBIT-
NoBWI MiKpOCKoM) i cuctema TpybOoYOK, 3B'A3aHUX i3
NnoBepPXHED KIITUHW. Arnbcha-rpaHynun 3a NpMpoaoto €
CEKPETOPHUMMU | MICTATbL (bepMeHTH, a TakoxX nosine-
NTMAW, HasBaHi dpakTopamu pocTy. Npy yLWKOOKEHHI
CTiHKN KPOBOHOCHOT CYANHW TPOMBOLIMTY NPUnNMnaroTb
00 BHYTPILLHBOT NOBEPXHI CTiHKK, KiNbKiCTb TpOMBOLM-
TiB 36iNbLLYETLCH - LN NpoLec Ha3uBaETbCA arpera-
uieto TpoMOOUMTIB, BiH CYMNpPOBOMKYETHCSA YTBOPEH-
HsIM HEpO34MHHOro Binka ibpuHy 3 oro NnonepegHU-
Ka (gibpuHoreHy). YHacnigok agresii TpombouuTis
BiAOYBaETbCA peaKuid BUBINbHEHHS anbda-rpaHyn
yepes cucteMy TPyOOYOK, 3B[Isi3aHMX i3 NMOBEPXHEID
KNiTMHW. PevyoBnHKW, sKi BMAINSAIOTbCA 3 anbga-
rpaHyr, CnpusTb arnTHaLii HOBMX TPOMOOUWTIB,
peTpakuji KpOB'SAHOIO 3rycTky. TpomboLuTh B 3ryCTKy
OereHepyoTb, Y 3ryCToK MPOHUKaTbL GibpobnacTy i
Kaninsapu, cam 3ryCTOK 3aMiLLlye€TbCsi CMONYYHOI TKa-
HuHO. Lle HasmBaeTbcA opraHisaujieto Tpomoby. Me-
XaHi3M YTBOPEHHs1 1 opraHisauji Tpomby BaXKnMBun
ONns po3yMiHHS pereHepalLiil TKaHUH NapoaoHTAa.

HocnigHykamy po3pobrieHi NPOTOKONM OTPUMaHHS

ibpuHy, 36aradeHoro TpombGoUMTaMK,  LUFISAXOM
LeHTpudyryBaHHss BEHO3HOI KpoBi nauieHTa. Lle aae
MOXXIUBICTb JOCTaBKW TPOMOOUMTIB i pibpuHY 80 Mi-
CLS YLWIKOMKEHHS. Taki KNiTUHHI TeXHONOriI BXe K-
POKO BMKOPUCTOBYIOTBECH B Pi3HMX rany3sx MeauUVHW:
B Xipyprii Ans nikyBaHHA XPOHIYHMX BUPAa3oK, Y riHe-
Kororil Ans CTUMYMIOBaHHS 3aroloBaHHS eposii cru-
30BOI, B YPOSOrii 451 BiOHOBMNEHHS CNM30BOI NpY Ln-
ctuTax. Ane ekcrnepyMeHTanbHi OOCRIMKEHHSA LWoao
BuKopucTtaHHss PRF gns ctumynsuii pereHepadii Tka-
HVH Ha piBHi JOKA30BOI MEAMLUHM BiACYTHI [2].

MeTa gocnimkeHHs - B eKCEPUMEHTI Ha Lypax
gocnigutn Bnnve ibpuHy, 3baradeHoro Tpomboum-
Tamun (Platelet Rich Fibrin, PRF), Ha pereHepauijto
TKaHWH NapoaoHTa.

Matepianu i MeToaAM AocnigkeHHNA

EkcnepumeHTanbHe A0CNIpKEHHS BUKOHYBanM Ha
6asi BiBapito BiHHMLBKOrO HaujoHaNbHOrO MeaNYHOrO
yHiBepcuTeTy iM. M. |. MNMuporosa. Jocnign nposogmnu
3 JOTPMMAHHSAM OCHOBHMX MOMOXEHb XenbCUHCHKOT
Aeknapauii npo rymMaHHe CTaBfeHHs [0 TBapwvH
(1964-2000 pp.), nicna oTpUMaHHA JO3BOMY KOMITETY
3 GioeTnkm 3rigHO 3 «[oNoXeHHAM MPO BUKOPUCTaHHS
TBapuH B GiomeauyHux gocnigax». MNpoBegeHa cepis
gocrnigis Ha 14 wypax obox crarten Bikom 12-24 mics-
i i Baroto 170- 210 r. TBapvHu Gynu noginexi Ha 2
rpynu: 1 rpyna — KoHTponbHa (5 TBapuH ) i 2 rpyna —
pocnigHa (9 TBapwH). [na mMopentoBaHHA paHu na-
poOOHTa TBapuHaMm Mig 3aranbHUM 3HeOOnHBaHHAM
BMOANANM nNiBUM HWKHIN piselb 3a AOMOMOro LLUM-
uiB, 3irHyTMX no pebpy manoro posmipy. Llivkamum
LLMNLB OXONoBany WKWKy 3yba, NpocyBanu ix Mak-
CMManbHO BHU3, pikcyBanu 3y6 i BUBUXyBanM NOro
BeCTMOYNsipHO. Npun LbOMy piseLib 3a3Bu4an namaecst
Ha piBHi 3rMHY kopeHs 3yba. Benukum kynsctum 6o-
pOM paHy TPOXuW NOrnMoGoBanu, 3rnamKyBanm rocTpi
Kpai nyHku. TakMm cnocobom oTpyMyBanu paHy Cru-
30BOi 0OONOHKM, MepiogoHTa, LeMEHTy, anbBeonsp-
HOI KICTKM | TKaHWH 3yba. Y TBapUH KOHTPOIbHOI rpynm
paHa 3arotoBarnacs camocTiHO. [ns oTpumaHHsa doi-
OpWHOBOrO 3rycTKy 3 raTeparibHOi XBOCTOBOI BEHMU
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TBapuHu 3abupanu 1 Mn KpoBi, AN LbOro Lypa no-
Milanu B kamepy KoraHa, XBiCT TBapuHW Harpisanu B
nocyauHi 3 tennoto Bogoto (40°C -45°C), nicnsa pes-
iHdbeKUil NpoBOAMIM BEHEMYHKLIO 3a JOMOMOroH ro-
NKN-MeTenvka, 3LJeQHaHOi KaTeTepOoM i3 BaKyyMHOH
npobipkoto (puc. 1A). OTpuMaHy KpOB LIEHTpUdyry-
Banu 12 xsunvH 3i weuakictio 3000 o6epTiB 3a xBu-
nvHy. Kpos y npoBipui po3noginsanu Ha Tpu Liapw:
BEPXHi — Nna3ma 3 gediuntomMm TpombouuTis, cepen-

Hii — hiBpUHOBUIA 3rycTOK, 30aradeHnn TpomboumnTa-
MW, HWXKHIN LWap — 3ryCcTOK YepBOHWUX KPOBISAHUX Ti-
neub. PibpMHOBUIA 3rycTOK BUAMAnu 3 nNpobipku MiH-
LueToMm, ckanbrnernem Bigpi3anyM 4YepBOHI KpPOBLISAHI
TinbUs i nepemiwanm B paHy (puc. 1B). TBapuHam
OOCTiAHOT rpynn B paHy nomiwany gibpnHosui 3ryc-
TOK, OTpPUMaHWA Yy Uiei X TBapwHW, dikcysanu n-
noAaioHMM LLIBOM i3 NMorniamigHol HUTKN.

Puc.1. A - 3a6ip Kposi 3 mameparnbHOI X80CmMOo8OoI 8eHU Wypa;
b - mpaHcriopmyeaHHs ¢ibpuHy, 36aza4eHoeo mpomboyumamu (PRF), y paHy

PesynbTaT ekcnepumeHTy ouiHioBarm Ha 3, 7 i 14
nobu. LlypiB BUMBOOWMNIN 3 EKCMEPUMEHTY  LLINISIXOM
avcnokauii lWnnHKMX xpeduiB nig 3aranbHMM 3Hebo-
noBaHHAM. Buganann dparMeHT HWKHBbOI Lenenw.
Ons ouiHkM MopdonoriyHMX 3MiH roTyBanu aekarb-
LMHOBaHI Oroku, siki MicTunu 3y6, nepiogoHT, npwrer-
ny anbBeONspHY KiCTKy; pobunu 3piav B MesiogncTa-
NbHOMY HanpsIMKy. 3 METO AekanbumHaLlii MaTtepian
0o6pobnsanmu B po3ynHi, OO CKNagy SIKOro BXOAMIU
xnopanrigpaTt, 960 eTunoBu cnmpT, KOHLEHTPOBaHa
a30THa KucnoTa i AucTuneoBaHa Boga. Burotosnsnu
3pi3n npenapaty ibpmMHOBOro 3rycTtky i dapbysanu
Ha pibpuH: opaHxeBut—4epBOHU—ToNybun 3a 3ep-
6iHo O.0., Nykacesnd J1.J1. (MogmdpikoBaHUA MeTOoZ
Martius-Scarlet-Blue) [3] .

3pian ricTonoriyHnx npenaparis BUKOHyBanu B Me-
sioguctanbHOMy HanpsiMky (5-7 Mkm), chapbysanu re-
MaTOKCUINIH-€03MHOM i NikpodyumnHoM 3a BaH [Ni3oHoM.

Mikpockonito i doTorpadyBaHHsi  FiCTONOMYHNX
npenapaTiB NPOBOAMM 32 JONOMOIOI0 CBITNIOBOrO Mi-
kpockona «OlympusBX41» npu 36inbLienHi B 40, 100,
200, 400 i 1000 pasis.

Pe3ynbTaTn gocnigxeHHs Ta ix 06roBopeHHs

Ha noyaTky gocnigjykeHHs My NpoBeEnW ricTonoriv-
Hy oUjiHKy bibpuHoBoro 3rycTtky (Platelet Rich Fibrin,
PRF). Mpu mikpockonii 3pisiB ¢pibpnHOBKX 3rycTkiB
BUSBNEHi KNiTMHW 6e3 sapa — TpomboumnTy (iX Wwe Ha-
3UBalOTb KPOB'AHMMMW NMACTUHKaMM), PO3MILLEHI MK
HUTKamu Binka ¢ibpuHy (puc. 2A). Mpn dapbyBaHHiI
npenapartie 3a 3epbiHo O.[., Jlykaceud J1.J1. HUTKK
ibpMHY BUSIBMAKOTBCS Ha Pi3HUX CTagisX AO3PiBaHHS
(konip 3MIHIOETBCSA B OpaHXeBoro Ao ronyboro), wo
BiAnoBigae cTafisM peTpakuii KPOB'SHOTO  3ryCTKy
(puc. 2Bb).

Puc. 2. A - gpibpuHo8ull 32ycmokK: HUMKU ¢pibpuHy, 1-mpomboyumu; 3abapeneHHs — 2eMamoKCUIliH-e03uH, 36. — x400;
b - ¢pibpuHosull 32ycmok Ha pi3HuUx cmadisix 003pigaHHs1 (KOsip 3MiHIOEMbCS 8i0 X08mMozo 00 Yep8oHO20 ma 2051y6020).
Memod papbysaHHs1 Ha hibpuH — opaHxxeasuli-yepgoHul-2onybul 3a 3epbiHo A.4., Jlykacesuy J1.J1.
(moducpikosaHuli Memod Martius-Scarlet-Blue). 36. — x400

Oxapaktepusyemo pesynbTat MiKpOCKOMiYHOro
OOCNIMKEeHHA npenapaTiB TKaHWH MapodoHTa LLy-
piB. Ha 3-i1 geHb nikyBaHHA HaBkono PRF y kpasx
paHu Byna NOMITHO BUpaxeHa nenkouuTapHa iHi-

6

nbetpauisa (puc. 3A), Togi K nenkoumnTapHa iHdinb-
Tpauis B paHi KOHTPOSbHOI rpynu LWypie 6yna mMeH-
e BupaeHoto (puc. 3b).
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Puc.3. A - 3y6, netikoyumapHa iHgbinbmpauisi rno kpasix paru (1), pibpuHosuli 32ycmok (2),
3abapernieHHs 2eMamoKcusiH-eo3uHoM, 36. x 100; b - 3y6 (1), baezamowaposuli nneckamud enimenit (2),
3abapernieHHs1 2emamoKcuriH-eo3uHom, 36. x 100

Ha 7- geHb Big novaTKy ekcnepuMeHTy B npe-
napaTtax OOCMigHUX LUypiB HaMuU BUSIBNEHI MakKpo-
darn (puc. 4A). IxHi poamipy 6ynu pisHUMM (BiA
ManeHbKNX KMiTUH A0 BEeNUKUX HenpaBunbHOI ¢o-
pmu). Mopsg i3 Makpodaramu B npenaparax, 3aba-

‘qm

pBrieHnx 3a BaH li3oHOM, 3'aBnanucsa BOMOKHa Ko-
nareny (puc. 4b).

Y KOHTPOMbHIK rpyni Makpodaru no kpasix paHu
Oynv NOOANHOKUMW, KMiTUHHA iH(piNbTpauia He Bu-
paxeHa (puc. 4B).

Puc.4. A - makpogpaau (1), pibpuHosuli 3zycmok (2), 3abaperneHHs 2eMamoKcusliH-eo3uHoM, 36.x 200;
b - makpoghazu 3 dempumom 3eycmky (1), ghibpuHosul 32ycmok (2), 3abapeneHHs 3a BaH 30HomM, 36.x 200;
B- kpali paHu KOHmMpPosIbHOT meapuHu, 3abapenerHs 3a BaH 3oHom, 36.x 200

BucHoBok

OTpumMaHi Hamu pes3ynbTaTu AOCHIMAKEHHS Bia-
noBsigalTb AaHUM fiTepaTypy Npo eTanHiCTb 3MiHn
KMITUH-Y4aCHUKIB 3ananbHOro npouecy: crnoyaTky y
BOTHULL 3ananeHHs 3’sABMSOTbCA  HEWTPOodinbHi
rpaHynoumTn (X We HasmBaTb Mikpodaramu), rno-
TiM 0O HUX MPUEOQHYIOTBCA Makpodparu i, HapewTi,
Gibpobnactn [4]. OcHoBHa (hyHKUiA MakpodariB —
NornvHaHHA Ta pe3opbuia YyXOpiOHWMX CTPYKTYP.
Pasom i3 TMMm makpodharm nepeBoasTb 3ananbHy
peakuilo Ha ibpobnacTnyHy cTagilo, akTUBYH4M
nponicepadito ibpobnacTiB, AKi CUHTE3ylOTb MO-
3aKMNiTUHHUI MaTPUKC, 30KpeMa KonareH [5] .

Omxe, ricTonoriyHi gocnigpkeHHsa cBig4aTb MNpo
Te, Wo BukopuctaHHsa PRF y nikyBaHHi paH napo-
OOHTa Crpuse WBMOKOMY MPUrHIYEHHIO THIMHOro
3ananeHHs, LWo MPUCKOPIOE Npouecu penapaTuBHOI
pereHepauil.
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Pestlome
OcTaHHiM YacoM y cToMaTonoril Ta iHWKWX ranyssax MeauuuH/ LWMPOKO BUKOPUCTOBYETLCH (hibpuH, 36ara-

yeHun TpomboumTamm (Platelet Rich Fibrin, PRF).

Bigomo, wo TpombouuTapHi hakTopu pocTy 34aTHI MO3UTUBHO BMMMBATM Ha penapaTuBHUi npouec. Ta
cepep nikapis TpMBae OMUCKYCiA Npo edeKTUBHICTL BUKOpUCTaHHA PRF y nikyBaHHi. Y cTaTTi HaBedeHi pe-
3ynbTaTu ekcrneprMeHTansHoro gocnigxeHHs npo snnus PRF Ha pereHepadito TkaHWH NapogoHTa.

Knio4oBi cnoBa: TpombouunT, hbakTopu pocTy, pereHepaldisi, eKCnepyMeHT.
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Pe3rome

B nocnepgHee Bpemsi B CTOMATONOrMU M OPYrMX OTpacnsx MeguuUMHbl LUMPOKO MCMOoNb3yeTcs hrubpuH,
oborauwleHHbin TpomboumTamum (Platelet Rich Fibrin, PRF). 3BecTHO, 4To TpOMGOLMTapHbIe hakTopbl pocTa
NOSOXMTENBHO BNUSIIOT Ha penapaTuBHbIN npouecc. Cpean Bpadewn Bonpoc 06 addektneHocTn PRF B ne-
YeHun ocTaeTca auckytabenbHbIM. B cTatbe npeactaBneHbl pesynbTaThl 3KCNepMMeEHTanbHOro nccrnegosa-
Husa BnusHUA PRF Ha pereHepauuio TkaHen napofoHTa.

KnroyeBble cnoBa: TpomMbounT, hakTopbl poCTa, pereHepauus, 3KCnepuMeHT.
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RESEARCH OF EFFECT OF PLATELET RICH FIBRIN, PRF ON PARADONTOSIS
TISSUES REGENERATION DURING THE EXPERIMENT

0. S. Barylo, T. M. Kanishyna, A.V. Biloshytska
National Pirogov Memorial Medical University, Vinnytsya

Summary

The usage of Platelet Rich Fibrin, PRF means the possibility to apply growth factors in medicine.

Growth factors are polypeptides which can stimulate cytodifferentiation, growth, proliferation, and partici-
pate in the process of tissue regeneration. Thrombocytes are the natural sources of growth factors. Platelet
Rich Plasma PRP, Platelet Rich Fibrin, PRF is used in different branches of medicine. However, there isn’t
sufficient number of experimental studies related to the usage of PRF to stimulate regeneration of tissue.

Purpose

To examine the effect of Platelet Rich Fibrin, PRF on the regeneration of paradontal tissues in the ex-
periments with rats.

Materials and research methods

The set of experiments with 14 rats of both sexes at the age of 12 to 24 months, weigh 170 to 210 g. The
animals have been divided into the control group with 5 rats and the experimental group with 9 rats.

In the control group the imitated wound of paradontosis has healed on itself, in the experimental group
PRF was used. PRF was received by extraction of venous blood of those animals. Blood sampling was con-
ducted on the venous caudal vein. Blood in vitro was distributed into three segments: the upper segment
was plasma with insufficient number of platelets, the middle one was rich with platelets fibrin cake, the lower
one was cake of red blood cells. The fibrin was removed from the tube with forceps; red blood cells were cut
by a scalpel and placed into the wound.

The result of the experiment was evaluated on the 3, 7", 14™ days. The morphological research was
conducted for PRF efficiency rate. Histological preparations made of PRF and fragments of the lower jaw-
bone, were examined under microscope and photos of them were made.

Results

The analysis done under microscope of rat’s paradont05|s tissues has revealed that there is difference
between the control and experimental groups. On the 3 day of treatment around the place of PRF there
could be seen the leukocytic infiltration on the wound edges while the leukocytic infiltration of the wound in
the control group was less S|gn|f|cant On the 7™ day of the experiment the macrophages in the preparations
of the rats has appeared, size differed (from small to big cells of irregular form). In addition, in the prepara-
tions coloured according to Van-Gizon there appeared collagen tissues. In the control group the macro-
phages in the wound edges were single, cellular infiltration was not significant. The number of macrophages
in the preparations of experimental group of animals was significantly more than in the control group.

Conclusion

Gradual change of cells-participants is typical for inflammatory process: at first, neutrophilic granulocytes
appear in the inflammatory tissue (which also called microphages), then macrophages appear and in the end
fibroblasts arise. The main function of macrophages is absorption and resorption of foreign structures. In ad-
dition, macrophages transport the inflammatory reaction into fibroblastic stage activating fibroblast prolifera-
tion, which generate local matrix, in particular, collagen. Therefore, histological examinations give evidence
that the usage of PRF during the course of paradontal treatment leads to fast inhibition of purulent inflamma-
tion that promotes the reparative regeneration process.

The experiment has been carried out with the small number of animals. Therefore, it was not possible to
obtain reliable results. For the further study of this issue the increased number of animals should be engaged
into the research.

Key words: thrombocyte, growth factors, regeneration, experiment.



