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The purpose of the investigation was to study tieetsof Plasmogel from platelet autoplasma orrégeneration of collagen
fibers of the periodontal ligament in an experirabatudy on rats with a ligature model of periodt@niThe animals were divided into
2 groups: the first — control of the healing of thathology without treatment, the second — experiate For morphological
examination, tissue biopsies were taken, Mallcajnsig was used to determine the fibrous structofe®nnective tissue. On visual
inspection, healing occurred in both groups. Howet/didn't go the same way. In Group |, visuglassion was noted. In Group II, the
recession was not visually identified. In Groug &nimals, signs of a chronic inflammatory proosese detected, and stromal fibrosis
was revealed. The largest area occupied by colléigers in the periodontal ligament was recordeioup Il of animals, which is
61.93%. In Group | animals, indicator of the aréacalagen fibers significantly lower — 35.44%. §fiaogel is used to create a
framework and microenvironment for the growth oflagen fibers of the periodontal ligament, whiclereases the regenerative
capabilities.
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MOP®OJIOTTYHA OIITHKA PETEHEPAIIIl TEPIOJOHTAJBHOI 3B’ SI3KA
ITPU JIKYBAHHI 'EHEPAJII30BAHOI'O ITAPOAOHTHUTY IIVIABMOTI'EJIEM
3 TPOMBOILIMTAPHOI AYTOILTA3MHA

Meroro mocmipkeHHs: Oy10 BUBUYCHHS BIUIUBY IDnasMoresst 3 TpOMOOLMTApHOI ayTOILIa3MU Ha PEreHEpaIiio KOJareHOBUX
BOJIOKOH TIEPIOIOHTAIIBHOI 3B'3KH B CKCIICPHMEHTAIFHOMY JOCIIDKEHHI Ha Iypax 3 JIraTypHOK MOICIUTIO MApOJOHTHUTY. TBapHHH
Oynu po3aiieHi Ha 2 TPYNU: TepIiia — KOHTPOJIb 3arO€HHS MaToNnorii 6e3 JiKyBaHHs, Jpyra — eKcrepuMenTanbHa. [t mopgdonoriyHoro
JOCTI/DKEHHST BUKOHYBaJIM 3a0ip (parmMeH- TiB ILieen, BUKOPUCTOBYBaM (apOyBaHHS 10 Mauiopi i BU3HAYEHHs! BOJIOKHUCTHX
CTPYKTYp CIONY4HOI TKaHUHH. [Ipy BizyaJbHOMY OIS 3aro€HHS BinOysocs B 000X rpynax. B mepmiii rpymi Bi3yansHO Bif3HadaIacs
periecisi Ta 03HAKK XPOHIYHOTO 3amajbHOro Mpoliecy, BusiieHo (ibposysanus crpomu. Y rpymi |l penecis ve ineHtHdikyBanack.
Haii6inpma moma 3aiiMaHa KojareHOBUMH BOJIOKHAMM B IIEpIOZOHTaIBHIN 3B's3Li 3adikcoBaHa B |l rpymi TBapuH, IO CTAHOBUTH
61,93%; B | rpyni — 35,44%.ITna3morens BUKOPHCTOBYETHCS ISl CTBOPEHHS KapKaca i MIKpOCEPEIOBHINA IS 3pOCTaHHS BIACHUX
KOJIaTCHOBUX BOJIOKOH NEPiOIOHTAIBHOI 3B'3KH, 1110 MiABHILLYE Ti pereHepaTiBHI MOXKIIUBOCTI.

KutrouoBi ci10Ba: Giomarepiasiu, MapoIoHT, JIiraTypHa MOZENb, IIa3MOTepartist, KOJIareHOBI BOJIOKHA.

The work is a fragment of the research project: fi@otion of pathogenetic mechanisms of metabotiorders in the oral
cavity tissues in patients depending on environaheartd alimentary factors affecting carbohydrateddipid metabolism”, state
registration No. 0118U006966.

In recent decades, generalized parodontitis oceugiéeading position in the structure of dental
morbidity. Parodontitis, one of the diseases obifa cavity that has a high prevalence amongeglirents of
the population. Severe periodontitis destroys perntal tissues and leads to teeth loss [10], apshar
deterioration in the quality of life and disordefsgeneral health. Patients with a history of pantitis have
an unfavorable prognosis for various systemic desgasuch as diseases of the cardiovascular systeoer,
and metabolic disorders [6, 9, 11]. Proceeding ftbenabove, the search for effective and safe rdetbb
parodontitis treatment is one of the urgent tagksamlern dentistry.

The development of therapy methods for the regéaeraf parodontal tissues, including the alveolar
bone, root cementum and the periodontal ligamentirages [5]. At the moment, the “gold” standard of
treatment is a multidisciplinary integrated apploathe main part of non-surgical treatment proceslis
aimed at eliminating the etiological microbial farc{professional oral hygiene, smoothing the rantase,
teaching individual oral hygiene, etc.). Howeveithvthe removal of parodontal pathogens and pagficab
tissues, only a small amount of parodontal tissaesbe restored [10]. Using more complex surgieghiods
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of treatment, such as directed tissue regenerdttisrpossible to restore soft tissues and alvdmae, but the
results are not always predictable and have settigfalong-term treatment results. Regenerativartegies
are also widely used to restore lost periodontaicsires with preparations complex obtained from th
patient's own plasma. This technique stimulatesttebdelivery of high concentrations of plateledvgth
factors, which affects the healing of both soft &ode tissues [13]. Modern biomaterials contaimgrayvth
factors have improved regenerative techniqueshforéstoration of parodontal defects. However uge of
these materials in clinical practice is still congrsial, and the regeneration of the parodontalptex is a

confirm their effectiveness at the cellular lev&é¥][ Also, today, an active search continues fow ne
conservative methods aimed at regeneration andnsabn of metabolic balance in the parodontiuin [7
Recognition of parodontal conservative therapy esganerative procedure requires demonstratiorssfe
repair of the parodontal complex.

The purposeof the study was to investigate the effect of plagel from platelet autoplasma on the
regeneration of collagen fibers of the periodoligaiment in an experiment in rats.

Materials and methods. The protocol for experimental research using alsimmpproved by the
Commission on Bioethics of State Establishment “Tistitute of stomatology and maxillo-facial sunger
National academy of medical sciences of Ukraine”astordance with the rules of the International
Convention for the protection of vertebrate aninuaisd for experimental and other scientific purp@b.97
of 12.09.2018).

All manipulations with the animals were carried oatler general anesthesia in a clean operating
room in compliance with the “Rules for working wilkperimental animals”.

For experimental studies, 24 white Wistar ratsexfiioreeding, of both sexes, 2.5-3 months of age,
weighing 250-300g were used. All animals were kepa standard vivarium diet. The animals were diid
into 2 groups of 12 animals each.

In an experimental study, parodontal defects irilinals were modeled using a ligature model, by
imposing a ligature on the maxillary incisor in tjiegival sulcus for 14 days. After 14 days, alhaals were
removed from the ligatures and treated. Ligatungtated the role of dental plaque and contribut¢hto
accumulation of microbial biofilm [14].

In Group | (n=12), after removing the ligatures fums were treated with a gauze swab moistened
with 0.9% NacCl solution, 2 times with an intervdl ©days. This group was the control for evaluatién
natural healing.

In Group Il (h=12), treatment was carried out bglging a plasmogel from platelet autoplasma to the
gums, 2 times with an interval of 7 days. Plasmeged applied to the area of pathologically altéreslies,
covered with a parodontal “Resdac” dressing, for 6 hours until the periodontakding was self-absorbed.

Plasmogel was obtained according to the followitigeme: blood was taken from each rat from the
tail vein in an amount of 2 ml, blood was collecirea test tube with 0.2 ml of heparin solutiomtdéuged at
1000 rpm for 5 minutes, the resulting plasma faactivas taken from the test tube with a syringechinvas
placed in a TDB-120 thermostat to prepare a plasinaga temperature of +8Q°for 7 minutes, then it was
cooled at room temperature for 10 minutes.

For the purpose of morphological assessment aktpeneration of collagen fibers of the periodontal
ligament, the rats were removed from the experirbgreauthanasia 3 weeks after the second injecfitimeo
plasmogel. The animals were removed from the exjeri under thiopental anesthesia (20 mg/kg), after
which biopsies of the gums and jawbones were tdikerd in 10% neutral formalin. Decalcification was
performed in a commercial solution SoftDec (Biawitr, Russia) according to the manufacturer's prétoco
Samples were fixed in 10% formalin for 7-10 days$wurrther washing in running water for 1 hour,ggld in
a decalcifying solution SoftiDec (Biovitrum) for 2 hours at a temperature of 4 ° C, then washath ag
with running water for 30 minutes and 70 ° alcdlool4-5 days. After embedding in paraffin, serie¢tions
with a thickness of 1@m were made. The prepared preparations were staittedhematoxylin and eosin,
according to Mallory, studied under a microscopth w200 and x400 magnifications. Mallory stainirsg i
used to study the fibrous structures of connedisgeie, three dyes are used: aniline blue, sotnsinand
orange. The method is based on the unique propesewiline blue to color collagen fibers in greénidue,
and of acid fuchsin - elastic fibers in red. Aseault of staining, collagen fibers are stained utaek blue
color, cell nuclei — in orange-red, etc.; methodpased by F. Mallory in 1900. Hematoxylin and eosin
staining — overview tissue staining [2].

The results were processed by variational andtitali methods of analysis on an IBM PC in SPSS
SigmasStat 3.0 and StatSoft Statistica 6.0 softj4dre

Results of the study and their discussiorStudies have shown that modeling of parodontifisgua
ligature model leads to pronounced inflammatorydydic changes in parodontal tissues. After remgvi
the ligatures, all animals of the studied groupgsagd: pronounced swelling of soft tissues, bleeding the
presence of loss of epithelial attachment.
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On visual inspection, it can be noted that epitiiizhition occurred in both the first and secondigso
on days 7-10. The wound surface quickly healedaapdle pink mucosa was formed, while in Group | of
animals, healing occurred with subsequent expasiutiee roots of the teeth. In Group Il of animalsthe
healing stage, the gingival mucosa acquired theecocontour and had a tight fit to the surfacéhefteeth
roots. There were no adverse animal behaviordher tieatment-related safety issues throughotsttlaly.

Conducted morphological and morphometric studieswved that a stereotypical tissue reaction
occurs in all groups of the studied animals. Ineeixpental Group I, pronounced signs of a chronic
inflammatory process were determined in the prégeina of the gingival mucosa, fibrosis of the steowas
revealed (fig. 1) with the formation of dense besdbf collagen fibers, which stained blue according
Mallory.

Although there are also, some areas of signifiexpansion of the gap with a damage of the
architectonics of the periodontal ligament (fig.a2)d replacement occurs mainly by bundles of rahgdom
oriented collagen fibers, among which fibroblastd ibrocytes are mainly determined.
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Fig. 1. Collagen fibers of the lamina propria o thingival Fig. 2. Periodontal ligament. Group | of animalil8ng with
mucosa. Group | of animals. Mallory stainirng00. hematoxylin and eosin200.

Determination of the area occupied by collagenréibie the area of the periodontal ligament was
carried out on preparations stained according tolaIn Group I, the indicator was 35.44%:+6.428be(
norm indicator is 77.9+0.57% [3]) — the optical signis less than 0.001 c.u.

Changes in the architectonics of collagen fibetheflamina propria can also be noted in Groug Il 0
animals. Collagen fibers form coarse bundles a@ntainly parallel to the surface of the stratisgdamous
keratinizing epithelium of the gingival mucosa (f8). There is a slight increase in the numberessels in
comparison with the Group | of animals.

The histoarchitectonics of the direction of coliadgieers has slight deviations, cellular elemesigsh
as fibroblasts, are well expressed and thickenitigeoblood vessel wall is also observed (fig. 4).
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Fig. 3. Collagen fibers of ihe lamina propria o€ tgingival Fig. 4. Periodontal ligament. Group Il of animatematoxylin
mucosa. Group Il of animals. Mallory staining00. and eosin staining. x200.

The space occupied by collagen fibers was 61.9336%7.in the area of the periodontal ligament.
Thickening collagen fibers forming the periodorigdment should be noted. The optical density dagen
fibers is 0.02 c.u.
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Plasmogel is an autologous filler gel, the main ponent of which is the constituents of its own heat
treated plasma. The presence of active cellulactsires in this gel is absent, but at the same, finfeas a
high density, adhesion and plasticity. When intoaglinto the periodontal pocket, this biomateiild the
defect and closes access due to adhesion to theurdace and soft tissues for the aggressive @amvient of
the oral cavity. Plasmogel is used to create dasddadind microenvironment for the growth of collagéers
of the periodontal ligament.

The changes in the architectonics of collagen diban increase in the number of vessels and gellula
elements in both study groups can be noted whdpzamgithe state of the tissues of the lamina peopirthe
gum mucosa.

In the Group | of animals, after healing, the ginagimucosa had a dense structure, but at the same
time a decrease in the level of soft tissues sadiog the tooth root (gum recession) was expressbidth
makes it possible to assume that the periodomfainént was repaired. This healing result correspamd
clinical practice to the stage of plague removal amti-inflammatory therapy. However, in laboratory
animals, after removing the ligatures and removim retention point for microbial plaque, self-clieg
occurred due to the consumption of solid foodsr¢tsyrcabbage, etc.) and specialized animal fedkidiet.
Morphological examination reveals mild signs ohaonic inflammatory process in the lamina propfizhe
gingival mucosa. The presence of fibrosis of thensh and the formation of collagen fibers in rough
anastomosing bundles makes it possible to makessummgtion about the formation of fibrosis of the
periodontal ligament and the formation of a scar.

In the Group Il of animals, healing after removhtte ligatures occurred without any peculiarities.
On examination, in all animals, there was pradtiagad decrease in the volume of soft tissues ohtlieous
membrane around the roots of the teeth, the gura Hasse structure, but during morphological exatiain,
the histoarchitectonics of the direction of colladgeers is slightly damaged. However, there isiekening of
collagen fibers in this group, which suggests aenamtive restoration of the periodontal ligamemhpared
with the Group 1.

The index of the area occupied by collagen fiberthé periodontal ligament cannot be restored by
100%, since the fibers of the periodontal liganfanttionally transmit the chewing load and, acaugty,
there is a daily balancing between the processéibasfdestruction and their restoration. For patiewith
pathology of parodontal tissues, this is also apoitant point, since destruction processes pravdthem
over recovery processes. The largest area occhpiedllagen fibers in the periodontal ligament wesrded
in Group Il of animals - 61.93%, which significanéxceeds the area of collagen fibers in Groupanihals
— 35.44%.

The chosen pathology model makes it possible ttuateathe local systems of plasmogel delivery
from platelet autoplasma at the conservative sthfjeatment.

When evaluating the results of the study, it isessary to take into account the fact that peri@ont
tissues are unique and represent a complicatedlesmpthe surrounding tooth. One of the functiofishe
parodontium is support-shock-absorbing functionictviinelps to keep the tooth in the alveolus, disting
the chewing load and regulating the pressure wiemwviag. In different parts of the periodontal space
bundles of collagen fibers have a different digttiproviding a strong connection between the taaththe
alveoli. Daily, due to the chewing load, collagéefs are destroyed and formed in the periodoigafient
[1]. Parodontal tissue has a high potential to iself with proper treatment. For example, in ¢agly stages
of parodontitis, a plague removal procedure camp mektore parodontium [11]. The factors affecting
parodontal regeneration are quite complex. Theecbwell type and sufficient number of cells, aofable
microenvironment with biological signals and trghtiscaffold matrices are critical for regeneratirevious
studies talk about the ability of the periodonigdinent to regenerate when creating conditionbdating in
the form of delimiting the gingival epithelium awcdnnective tissue, using membranes (barriers), trem
surface of the tooth root [8]. Biomaterials thatdéhe properties of the patient's own tissuescethe risks
of immune rejection and have great opportunitiestisue regeneration [12]. It is also possible oy
options in which biomaterials containing stem calisl growth factors are used, but also materigtating
the structure of the parodontal tissues themseliis can help create a microenvironment for furthe
regeneration. Evaluation of this method using tiigbit parodontal defect model showed that thefiel-
construct induced complete tissue regeneratidmeiparodontium. [15].

Based on the foregoing, plasmogel can be attribtatdoiomaterials that have no risks for use in
patients with a pronounced immune response, shere tare practically no risks of rejection andrgite
reactions. When injected locally, there was nollaegative reaction to the injection in the studieimals.
Also, importantly the gel is easy to use and haglgiastic properties, does not spread and isretliined in
the tissue defect area.
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Sallum E, Ribeiro FV et al. in their research nthtat the modern concept of tissue engineering
creates new opportunities in the field of parodotitzue regeneration. In recent years, more anck mo
fundamental research in the field of cell biologg lbeen carried out. The creation of new biomédenise a
great interest [14].

Tissue engineering is based on a combination ektkey elements: cells, signaling molecules, and
scaffolds or support matrices to repair lost tisJine use of tissue engineering products can peawithrge
degree of influence on factors associated withptioeess of tissue healing, to achieve regenerdtiothis
context, the researchers [6] hypothesize that ith@dierial acts as a scaffold that holds cells Withttorm
new tissues along with biological signaling molesulhat instruct these cells to form the desissli& type.

In our study, a plasmogel acts as a kind of saiffocan be assumed that being an autologousialatdren
injected into a parodontal defect, its own cellekjy contribute to its biodegradation, triggeriagascade of
regenerative reactions in the parodontal tissuesveider, in this study, we studied only the effecttbe
restoration of collagen fibers of the periodonigament, which suggests the regenerative poteottittie
plasmogel. In further studies, it is also necessargtudy its effect on the components of the pamtal
complex, such as the alveolar bone and cemengabdth root.

Biomaterials containing mesenchymal stem cellsatse very promising for further research. In a
recent in vitro study, Silvério KG et al. [10], sted that although donor age may affect perioddiginent
cells, highly purified subpopulations of mesenchlymigenitor cells can be obtained from periodontal
ligament cells in both temporary and permanenhtégdday, in Ukraine, this kind of technologiegjiste
complicated, from the point of view of legislatioand expensive to manufacture, which makes them
unavailable for widespread use by patients. Thexefine plasmogel preparation can be considereahas
alternative treatment option that requires low £dst the manufacture of the gel itself from pletel
autoplasma. Thus, in a study by Edward J. Douglfi8ly he showed a scheme for calculating the aiotste
procedure for treating a diabetic foot using aogetlof plasma enriched with platelet growth facttse study
showed a lower cost compared to other alternate@trhent methods. Plasmogel preparation is also les
expensive compared to other variants of regeneratiethods in parodontology using osteoplastic mager
and enamel matrix proteins.

To date, there are no published, peer-reviewedrienpetal studies demonstrating the effectiveness
of the use of plasmogel preparation in parodonygltizerefore, it is not possible to conduct a corapae
analysis with the studies of other authors on thephmological structure of collagen fibers of thei@gontal
ligament during treatment with this technique.

On visual examination, healing occurred in bothuge However, it was not the same. In the Group |
of animals, a recession was noted. In the sectrdydcession was not visually identified. Histabad)i
analysis showed that complete regeneration ofgedlidibers of the periodontal ligament did not eéatany
of the groups. The degree of regeneration of thgental ligament was higher in the group using th
plasmogel preparation made out of platelet autoa81.93% compared with the group without treatment
35.44%. If we follow the principles of tissue regmtion, the use of biomaterials, then the plasinoge
preparation can be a matrix for creating a micreenment and increasing the regenerative capasildf the
periodontal ligament. The technique is safe for dees not cause allergic reactions and rejecsiit, uses
autologous material. The bioactive material haspgestives for further study both in experimentatists —
the effect on the regenerative potential of thés adlthe cement of the tooth root and alveolaréh@md in
clinical studies of its use in the complex treattradrparodontitis.
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EFFECT OF THE NEW DENTAL ELIXIR ON THE CONDITION
OF RATS' PERIODONTAL TISSUES WITH SIMULATED METABOL IC SYNDROME
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Biochemical changes in the blood serum, liver amgjigal tissue were examined during simulation loé metabolic
syndrome of alimentary genesis in experiment owBie male rats of reproductive age with an avetamty weight (280+14) g. It
was found that keeping animals for ten weeks oietahégh in saturated fats and carbohydrates ledcease in body weight and in
level of biochemical markers: insulin resistancgpdnglycemia, inflammation, both at the level oé thody and locally in the
periodontal tissues. Local application of the nesmtdl elixir in the form of applications to ratsngg! against the background of
metabolic syndrome reduced the level of triglyasijchad an anti-inflammatory and antioxidant effemucing contamination by
pathogenic microflora (urease activity), lipid padation activity (malonic dialdehyde content),ieating locally in the periodontal
tissues the antioxidant defense enzyme and nofispechunity — lysozyme.

Key words: metabolic syndrome of gingival tissue, inflammatimeatment, dental elixir.
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BIIVIMB HOBOI'O 3YBHOI'O EJIIKCHUPY HA CTAH TKAHUH ITAPOJIOHTY LIYPIB
3 BIATBOPEHUM METABOJIIYHUM CHUHAPOMOM

B excrieprvenTi Ha 28 OUTHX IIypax-caMIIX PEerpoAyKTHBHOTO BiKY, cepeaHboro mMacoro Tima 280+14r oxapakrepru3oBaHi
6ioXiMiuHi 3MiHM Y CHPOBATLIi KPOBI, MEYiHIIi i ICEHEBii TKAHWHI MPH BIATBOPEHHI META0OIIYHOTO CUHAPOMY ANTiIMEHTAPHOIO I'eHE3y.
Byso BcTaHOBIEHO, 10 YTPUMAHHS TBAPHH NPOTSTOM JECSATH TYDKHIB Ha PALliOHi 3 BACOKMM BMICTOM HACHYCHHX JKMPIB 1 BYIJICBOZIB
NPHU3BOIWIO IO 30UIBIICHHS MacW Tila Ta MiJBUINEHHS BMICTy OlOXIMIYHMX MapKepiB IHCYIIHOPE3HUCTEHTHOCTI, Tinmepriikemii,
3anajeHHs, SK Ha PiBHI OPraHi3My, TaK i JIOKJIbHO B TKAHMHAX MapoIoHTy. MiclieBe 3aCTOCYBaHHsI HOBOCTBOPEHOTO 3yOHOTO EIIKCHPY
y BUIJLIZI arnlikanii Ha siCHa IypiB Ha TIi MeTaboiYHOrO CHHAPOMY 3HIDKYBAJIO PiBEHb TPUIIILIEPHAIB, HAABaJIO IPOTH3ANAIBHY i
AHTHOKCHIAHTHY JIi10, 3HIKYIOYH OOCIMEHIHHSI TATOTCHHOK MIKPO(UIOpOIO (aKTUBHICTh YpeasH), aKTHBHICTh EPEKHCHOIO OKUCIICHHS
JimigiB (BMICT MallOH/CAIb/ICTi/ly), aKTHBYIOUH JIOKAJIBHO B TKaHHHAX MAPOIOHTY (DEPMEHT aHTHOKCHIAHTHOIO 3aXHCTy Karaiasy i
Hecrenu(hIYHOTo IMyHITETY JIi30LHMY.
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The influence of pathogenetic changes, that accoympathological conditions with metabolic
disorders, on the formation of inflammatory dissaisethe oral cavity, the peculiarities of theiucse are
currently insufficiently studied. It is known thiiie development of inflammation on the periodonttissues,
the mucous membrane of the oral cavity is assaciafth systemic processes of an organism, which is
characterized by inflammatory manifestations [lhe@f such condition is the metabolic syndrome (MS)
which is characterized by various triggers of tisodiers cascade (fat, carbohydrate metabolisnculzas
endothelial status) with known components: instdisistance, visceral obesity, the dyslipidemia syme,
impaired glucose tolerance [2, 6].
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