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Abstract. Current regenerative approaches to the treatment of generalized periodontitis in young people
(literature review). Kopchak O.V., Kovach L.V., Litvinova Y.V., Yanishevsky K.A., Marchenko N.S. Periodontal
diseases are a component of the global burden of chronic morbidity worldwide. The prevalence of periodontitis increases
with age, reaching a high at the age of 40, which has increased medical and social importance. In Ukraine the prevalence
of periodontal diseases among people aged 19-24 reaches 30%, 25-30 years — more than 60%, and in the age group 35-
44 years and older — varies from 92 to 98%. With the generalized form of periodontitis in young people, considerable
degradation of periodontal tissues occurs, while treatment measures are mainly ineffective, with a temporary therapeutic
effect that only stabilizes the course of disease. The goal of this literature review was to identify innovative approaches
to the reparation and regeneration of affected periodontal tissues that could be used as non-invasive treatment modes.
The conducted analysis included studies whose findings were published in 52 English- and Ukrainian-language
information sources for the period 1985-2022. The literature search was carried out in the PubMed, Scopus, Google
Scholar databases and in the electronic catalog of the National Scientific Medical Library of Ukraine. The results of the
literature review confirm the considerable potential of cell therapy supplemented with platelet-rich plasma for the
formation of new periodontal tissues, which supported their use to promote the regenerative process. In combination with
stem cells, platelet-rich plasma provides a considerable increase in the effectiveness of periodontal disease treatment in
young people. The literature search was carried out in PubMed databases (327 sources), Scopus (121 sources), Google
Academy (16 articles) and in the electronic catalog of the National Scientific Medical Library of Ukraine (89 records).
Out of 537, 52 sources were selected for review. Periodontal tissue disease is an actual problem today. According to the
data of the analyzed literature, the use of stem cells in dentistry is actively studied, but there are no recommendations
and protocols for their use in periodontology. The analyzed scientific sources, the results of which were published in
English- and Ukrainian-language sources, aimed at tissue regeneration, have a significant impact on the creation of new
approaches to the treatment of generalized periodontitis. The world experience of using cellular technologies with using
stem cells demonstrates the significant potential and positive results of their application to promote the regenerative
process in the comprehensive treatment of periodontal diseases. The combination of stem cells and platelet-enriched
plasma significantly increases the effectiveness of treatment of periodontal tissue diseases, in particular generalized
periodontitis in young people. The use of stem cells and growth factors, which contains platelet-rich plasma, allows you
to significantly increase the effectiveness of periodontal disease treatment.

Pedepat. CyuacHi pereHepaTHBHI MiAX01U 0 JiKyBaHHA reHepaTi30BaHOI0 MAPOAOHTHUTY B 0Ci0 M0J10A0r0 BiKY.
Konuak O.B., Kosau I.B., JlireinoBa 51.B., fInimeBcbkuii K.A., Mapuenko H.C. 3axeoprosanus napooouma €
CKIA006010 2100ANbHO20 MAAPSA XPOHIUHUX X80p0o0 y écbomy ceimi. Tlowupenicme napoooHmumy 3pocmac 3 GiKom,
Odocsiearouu niky y eiyi 40 pokis, wo mae nioguwyeHy MeOuKo-coyianvHy sHauywicme. B Yxpaini nowupenicmo
3axeoproeansb napodonma ceped ocio 19-24 pokie docseae 30%, 25-30 poxie — 6invwe 60%, a y eiyi 35-44 poxu i
cmapue — sapiroe 6i0 92 0o 98%. Ilpu eenepanizosariii hopmi napodonmumy 8 0cio MoL00020 GIKY 8i00YEAEMbCsL 3HAYHE
PVUHYBAHHA MKAHUH NAPOOOHMA, Y MOU Yac, SAK AIKY8ANbHI 3aX00U NEPEeGaAN’CHO MAmb HU3bKY epeKkmuguicms, 3
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KJIIHIYHA MEJIMITHHA

MUMYACOBUM JIKYBATbHUM ehekmom, wo auwe cmabinizye nepebie 3axeopiosanusi. Q20 nimepamypu npogeoeHuil 3
Memoi0 BUSBLEHHSL IHHOBAYIUIHUX NiOX00i8 00 penapayil il peceHepayii YUKOONCEHUX MKAHUH NAPOOOHMA, SIKi MOJICYMb
oyau 3acmocogami aK HeineasusHi memoou nikysanus. Ilposedeno amaniz odocniodcens, pesyromamu AKUX Oyau
onyoniKo8aHi 8 aueno- U YKpaiHOMOsHUX Odicepenax ingopmayii npomseom 1985-2022 poxie. Ilowyx aimepamypu
30iticHI08ascs 6 bazax danux PubMed (327 docepen), Scopus (121 oacepeno), Google Axademis (16 cmameii) ma 6
enexkmpontHomy kamanosi Hayionanonoi naykogoi meouunoi oibniomexu Yrpainu (89 3anucig). 3 537 ona oenady 6yno
8i0ibpano 52 doicepena. 3axeopiosants MKAHUH NAPOOOHMA — Ye aKmyaibHa NPooaema cbo200eHH 5. 32I0H0 3 OaHuMU
NPOAHANI306aHOL imepamypu, UKOPUCMAHH MA 3ACMOCYSAHHS. CMOBOYPOSUX KIAIMUH ) CHOMAMON02ii aKMugHo
8UBUACMbCA, Npome peKoMeHOayii ma npomoKoaU BUKOPUCMAHHA iX Y napodonmonolii eiocymHi. Ilpoananizoeati
HAayKo8i Odcepena, wjo OOCTIONCYIOMb pe2eHepayilo MKAHUH, pe3yIbmamu AKUX Oyau onyoaikosaui 6 aueno- U
VKPATHOMOBHUX QJicepenax, Cymmeeo GNIU8AIOMb HA CMBOPEHHSL HOBUX NiOX00I8 00 NIKYEAHHS 2eHEPANI308AH020 NAPO-
donmumy. Ceimosuii 00Cei0 3aCMOCYSAHHS KIIMUHHUX MEXHOI02il 3 BUKOPUCTIAHHAM CIO80YPOGUX KILIMUH 0eMOHCMPYE
3HAUHUL NOMeHYlan ma NO3UMUGHI DPe3YIbmamu iX 3ACMOCy8anHs Oisl CHPUSHHSL De2eHepamuseHoOMy Npoyecy 6
KOMNJIEKCHOMY JIKY8aHHI X80pob napooouma. Kombinayis cmosbyposux kiimun ma 36a2auenoi mpomooyumamu niazmu
icmomuo niosuwye egekmusHicmes iKY8AHHS 3AXB0PIOGAHL MKAHUH NAPOOOHMA, 30KPEMd 2eHepani308aH020
napoooHmumy 6 0cib Mo100020 8iKy. 3acmocysanus cmosdyposux KiimuH i paxmopie pocmy, axi micmums 30a2auenda

mpomboyumamu niasma, 003605€ iCMOMHO NIOBUWUMU ePEeKMUBHICMb TIKYEAHNS 3AX80PI06AHL NAPOOOHMA.

Periodontal diseases are a component of the global
burden of chronic morbidity, affecting up to 80% of
children and 95% of adults worldwide. The prevalence
of periodontitis increases with age, with a sharp growth
between the third and fourth decades of life, reaching
a peak at the age of 40 years, acquiring increased
medical and social importance [1]. According to va-
rious authors, in Ukraine the prevalence of periodontal
diseases at the age of 19-24 years reaches 30%, 25-
30 years — more than 60%, and at the age of 35-
44 years and older — varies from 92 to 98% [2, 3, 4].

In a progressive form of the disease at a young
age, extensive destruction of periodontal tissues
occurs, which must be taken into account when
developing programs for their comprehensive
treatment and prevention [5]. At the same time, in
most cases remedial measures have low efficiency,
since the therapeutic effect is temporary and the
prophylactic action is absent [6]. Moreover, tradi-
tional treatment methods are mainly oriented on
stabilizing the disease, and not on regenerating
destructed periodontal tissues [7].

Aim: development of innovative approaches to
the reparation and regeneration of affected pe-
riodontal tissue in young people, that could be used
as non-invasive methods for the treatment of
generalized periodontitis.

Disease of periodontal tissues is an urgent
problem of the present. According to the analyzed
literature, the use and application of stem cells in
dentistry is actively studied, recommendations and
protocols for use in periodontology are absent.
Scientific sources whose results were published in
English- and Ukrainian-language sources aimed at
tissue regeneration, significantly influence the crea-
tion of new approaches to the treatment of gene-
ralized periodontitis were analyzed. World expe-
rience of the application of cell technologies using
stem cells demonstrates the significant potential and
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positive results of their application to promote the
regenerative process in the complex treatment of
periodontal diseases.

The combination of stem cells and thrombocyte-
enriched plasma significantly increases the effecti-
veness of the treatment of diseases of periodontal
tissue, namely generalized periodontitis in young
people. The use of stem cells and growth factors,
containing plasma enriched with platelets, allows to
significantly increase the effectiveness of treatment
of periodontal diseases.

MATERIALS AND METHODS OF RESEARCH

The article analyzes and summarizes the data from
scientific sources on optimizing the treatment of
generalized periodontitis in young people using
regenerative medicine. The analysis of studies, the
results of which were published in English and Uk-
rainian-language sources of information during 1985-
2022, was carried out. Using keywords in the open
access resources PubMed, 327 sources were re-
viewed, of which 26 were relevant to the purpose of
the study; Scopus — 121 sources, of which 10 were
used for the review; 16 sources were selected in the
electronic catalog of the National Scientific Medical
Library of Ukraine (89 records), the full text of which
was found in Google Academy. Thus, 52 sources out
of 537 were selected for the review. At the same time,
only a few articles are devoted to the combined use of
platelet-rich plasma and mesenchymal stem cells,
which justifies the need for further in-depth research.

The literature review was carried out in accor-
dance with the principles of bioethics set forth in the
Helsinki Declaration for the Ethical Principles of
Medical Research Involving Human Subjects and the
Universal Declaration on Bioethics and Human
Rights (UNESCO). An extract from the minutes of
the meeting of the bioethics committee on June 15,
2020 was received.

Ha ymoeax niyensii CC BY 4.0
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RESULTS AND DISCUSSION

To date, complete regeneration of periodontal
defects remains complex and unpredictable, as it
requires maximal recovery of epithelium, gingival
connective tissue, periodontal ligament (PDL) and
alveolar bone. Various regenerative strategies have
been proposed, including the use of biological agents
that regulate inflammation and improve healing, and
increase the volume of regenerated bone as well [8].
Some bioactive molecules and materials have been
clinically used to regenerate destructed periodontal
tissues as non-invasive methods for treating gene-
ralized periodontitis by introducing cells of different
origins and cell products based on them into the body
[9]. However, the indications and extent of tissue
regeneration with these treatment methods are
limited, and the need for a new regenerative approach
to the therapy of affected periodontal structures in
young people remains.

In recent years, the use of stem cells (SC) for
periodontal regeneration has been actively studied,
but clinical practice is not yet standardized and
there are no recommendations for the use of SC in
periodontology. Compared with traditional rege-
nerative therapy, SC in tissue engineering de-
monstrates considerable advantages in regenerating
of periodontal defects and may allow for complete
recovery of the periodontium [10, 11]. F. Citterio
et al. (2020) described the basic SC populations
used for periodontal regeneration, including ones
derived from bone marrow, adipose tissue, and the
basic SC populations derived from dental tissues:
SC PDL, dental pulp SC, SC from lost deciduous
teeth, SC of apical papilla and precursor cells of
tooth follicles. The studies of SC application for
tissue regeneration have considerably influenced
therapeutic strategies for inflammatory and
destructive diseases of parodentium [12].

The identification of SC PDL (2004) led to a new
step in periodontal regeneration, as it was suggested
that SC PDL could potentially form cementum/PDL-
like tissue in vivo. Transplantation of SC PDL, which
is obtained from an easily accessible tissue resource,
has become considered a promising therapeutic mea-
sure for the regeneration of periodontal tissues [13].
In 1985, A.H. Melcher proposed the concept that SC
exist in periodontal tissues [14]. Since then, it has
been found that other SC can promote the rege-
neration of periodontal tissues under appropriate
induction conditions [15]. Thus, PDL-derived cells
have the characteristics of mesenchymal SC (MSC),
which have been named PDL-MSC. The ability of
PDL-MSCs to differentiate into both osteoblasts and
adipocytes with a small chondrogenic potential, has
been shown [16]. Cultivation in an osteoinduced
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environment enhances the ability of PDL-MSC for
periodontal regeneration [17].

It has been established that MSC for periodontal
tissue regeneration can be derived from bone marrow
(BMSC), adipose tissue, skin, and oral tissue [18]. R.
Monterubbianesi et al. (2019) investigated in vitro the
differentiation potential of dental pulp SC (DPSC),
gingival fibroblasts, and foreskin fibroblasts. These
cells were cultured in media of osteogenic and adi-
pogenic differentiation. While in whole fibroblasts
are more prone to adipogenic differentiation, DPSCs
have a higher osteogenic potential and are most
suitable for regenerative purposes involving bone and
dental tissues [19]. S.A. Tassi etal. (2017) in a
systematic review of articles (22 studies), evaluated
the periodontal regenerative potential of MSC in
animal models [20]. Autologous, allogeneic and
xenogeneic MSC were used to promote periodontal
regeneration. Among them: BMSC, SC PDL, MSC,
DPSC, pluripotent SC, MSC from dental cementum,
alveolar periosteal cells. SC PDL convincingly pro-
moted the regeneration of PDL and cementum. Also,
the additional use of MSC improved the outcomes of
periodontal defect repair when using membranes or
bone substitutes. The authors considered it to be
proven that the use of MSC has a beneficial effect on
periodontal regeneration, and the differences in
success rates may be due to the use of heterogeneous
cells, i.e. future studies should aim to establish phe-
notypic profiles of highly regenerative MSC
populations [20].

L.L. Zhou et al. (2020) considered oral BMSC to
be promising for further application in regenerative
dentistry, emphasizing that in addition to the
excellent regenerative potential they can interact with
the surrounding inflammatory microenvironment,
exerting an immunomodulatory effect in the
treatment of periodontitis [21].

F. Ferrarotti et al. (2018) evaluated whether DPSC
delivered into intraosseous defects would improve cli-
nical and radiographic parameters of periodontal rege-
neration (n=29). Patients were divided into following
groups: in the test group (n=15) the defects were filled
with DPSC applied on the collagen sponge, while in the
control group (n=14) only the collagen sponges were
used. The test group showed a more pronounced dec-
rease in probing depth (PD) (4.9 mm vs. 3.4 mm), an
increase in the clinical attachment level (CAL) —
45mm vs. 29mm, and filling the bone defects
(3.9mm vs. 1.6 mm) than in the control. Moreover,
residual PD<5 mm (93% vs 50%) and CAL elevation
>4 mm (73% vs 29%) were also more frequent in the
test group. The authors claim that the DPSC application
considerably improved clinical parameters of perio-
dontal regeneration 1 year after treatment [22].
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An alternative source of SC is adipose tissue. SC
derived from adipose tissue (ASC) were classified as
MSC based on their morphological and cultural cha-
racteristics [23]. In 2001, ASC was discovered at first
by P.A. Zuk et al. From 300 ml of adipose tissue, the
authors obtained from 10 to 20/106 ASC. Fragments
of adipose tissue were incubated at 37°C in a 0.075%
collagenase type I solution for 30 minutes. After
centrifugation, the primary suspension was divided
into two fractions. Adipocytes were placed in the upper
light layer, and in sediment-precipitated cells of the
stromal-vascular fraction: preadipocytes, endothelial
and smooth muscle cells of blood vessels, perivascular
fibroblasts and a supporting fibrous collagen stroma
with an admixture of hematopoietic cells. Erythrocytes
were removed by incubation in a lytic chloride
solution, and other hematopoietic cells with weak
adhesive ability were eliminated by passivation [24].

The simplicity and low-traumatic nature of li-
poaspirate obtaining, the large number of derived
cells, the absence of an adverse effect of the donor's
age on the proliferative and differentiation potential
of cells, and the preservation of the cell properties
after freezing provide the advantages of ASC [25].
Today, ASC are recognized as the most popular
source of adult SC populations for osteogenesis due
to the simplicity, safety, and availability of isolation,
which are almost indistinguishable from BMSC in
terms of proliferative and differentiation properties.
Also, the advantage of ASC for clinical applications
is that the physical and mental burden on the patients
during sample collection is very small compared to
BMSC, and the source of ASC can be sampled safely
and in sufficient quantity [26, 27]. Despite some
disparity of opinions, most authors support the
hypothesis that ASC is a promising object for
autologous transplantations [28, 29, 30].

Thus, at the current stage of periodontitis treat-
ment, attempts are made to simultaneous restoration
of all periodontal structures, and methods of tissue
engineering and directing tissue regeneration are
being actively implemented. Cell cultures are used,
which increase the activity of regenerative processes.
The world experience of using cell technologies with
SC demonstrates the positive results in the therapy of
periodontal diseases. However, further study of their
mechanism of action, searching for the optimal
carrier and methods of introduction into the body,
clarification of clinical indications and contrain-
dications for use is required.

Regeneration or recovery is an expected effect of
healing after periodontal therapy. The concept of using
regenerative therapies of inflammatory and destructive
lesions in the periodontium is based on restraining
pathological progression with concomitant restoration
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of affected tissues [31]. The use of MSC in clinical
settings is limited by the need for growth factors for
their growth and spreading, the low exit of MSC at
isolation (usually 0.001-0.01%) and the heterogeneity
of their multidifferentiation potential, i.e., a catalyst
that can accelerate their differentiation and proli-
ferative potential is extremely important [32].

One of these methods is injection stimulation of
regenerative processes using autologous platelet-rich
plasma. Since the late 1980s, R.E. Marx has used
autologous platelet-rich plasma in periodontal tissue
diseases because it promotes bone and soft tissue
healing. According to the author, platelet-rich plasma
(PRP) was defined as a content of 1x10° platelets/ul
in a 5 ml volume of plasma [33]. PRP is considered
as a "first generation" of platelet concentrate. Platelet
concentrates are biologic autologous products deri-
ved from the patient's whole blood and mainly con-
tain a supraphysiological concentration of platelets
and growth factors. These platelet concentrates have
anti-inflammatory and healing properties [34].

The wound healing cascade is initiated by
thrombus formation, followed by a proliferation stage
and a maturation stage. Growth factors promote
wound healing by increasing cell proliferation (mito-
genesis), cell migration (chemotaxis) and stimulating
the formation of new blood vessels (angiogenesis)
[33]. There are more than 15 growth factors with their
isoforms present in PRP. At the same time, sti-
mulation of periodontal tissue regeneration processes
occurs due to such growth factors as platelet-derived
growth factors (PDGF-a, PDGF-B, PDGF-af), trans-
forming growth factors (TGF-B1, TGF-B2), vascular
endothelial growth factor (VEGF), epithelial growth
factor (EGF), etc., which are contained in platelets
[33]. When platelets are activated, various growth
factors that promote wound healing are released. The
advantage of PRP is the release of a considerably
larger number of growth factors at earlier time points
(after 15-60 minutes of incubation) [35]. In addition,
I.V. Kovach and N.V. Gutarova examined 48 pa-
tients aged 18 to 25 years with chronic catarrhal gin-
givitis. At the baseline, an increase in linear and
volumetric blood flow rates in patients were detected
(compared to the age reference). The follow-up
results showed that PRP alone had a significant effect
on the studied blood flow parameters immediately
after treatment, while traditional methods of therapy
had no effect on blood supply. It was concluded that
PRP provides normalization of the linear and
volumetric blood flow rates due to the ability to
stimulate microcirculation and improve the rheolo-
gical properties of blood [36].

It has also been suggested that various growth
factors produced by PRP considerably enhance the

Ha ymoeax niyensii CC BY 4.0
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paracrine effect of ASC and this may be a more
effective approach than cell therapy alone. In vitro
study showed that the addition of PRP considerably
increased the level of growth factors secreted by
ASC. Transplantation of the ASC/PRP mixture
considerably changed the bone regeneration for a
long time. In addition, some ASC straightly diffe-
rentiated into osteogenic cells in vivo. These findings
suggest that the ASC/PRP combination has an
additional effect on bone regeneration [37].

Variability in PRP depends on the concentration
of other cell types such as WBC and RBC. If a
native hematoma consists of 95% of erythrocytes,
then a clot formed by leukocyte-depleted PRP
contains 95% of platelets, 4% of erythrocytes and
1% of leukocytes. Centrifugation to obtain PRP
dramatically reduces or completely removes
erythrocytes [38]. The need for leukocyte pre-
servation in PRP is widely discussed, and the
results of trials of leukocyte-rich PRP versus pure
(leukocyte-depleted) PRP are controversial.
According to the review of B.W. Oudelaar et al.
(2019), most commercial kits contain leukocyte-
rich PRP. Also, the authors emphasize that the
presence of leukocytes has both beneficial and
adverse effects, and that the content of leukocytes
must be matched with the specific clinical
application [39]. Regarding bone regeneration, it
has been shown that leukocyte-rich PRP can
stimulate osteogenic differentiation and pro-
liferation of MSC in vitro in a dose-dependent
manner compared to leukocyte-free PRP [40]. Ac-
cording to A.P.Samadi etal. (2019), high
leukocyte concentrations in PRP slow bone healing
by inducing an inflammatory response that can
become chronic, while low concentrations of WBC
do not stimulate a sufficient inflammatory response
necessary for early bone regeneration [41].
According to these conflicting reports, the effect of
leukocyte content in PRP on bone healing is
still unknown.

The production of PRP is not standardized, so it
has been reported about numerous PRP protocols
with considerable variations in anticoagulants,
centrifugation techniques, and activation methods.
Centrifugation protocols can include one ("soft"
spin) or two ("soft" and "hard" spins) centri-
fugations with variable speed and time. Platelets
can be endogenously activated by freeze-thaw
cycles to damage the platelet membrane, but
exogenous activation of platelets by thrombin or
calcium chloride is more common [42].

PRP is obtained by centrifugation of autologous
peripheral blood. A cell separator samples 400-
450 ml of blood through a central venous catheter.
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Introduction of anticoagulants and heterologous
promoters prior to centrifugation initiates polyme-
rization, which occurs rapidly but also results in the
rapid release of large amounts of growth factors, and
tends to be highly depleted within days [43]. Due to
the osteogenic growth factors in PRP, it has been
hypothesized that PRP may act synergistically with
MSC to promote osteogenesis [44].

Centrifugation is carried out at 1300 rpm for
10 minutes ("soft" spin). The second centrifugation
— at 2000 rpm for 10 minutes ("hard" spin). After
10 minutes of centrifugation, three layers are ob-
tained. The least dense layer, which is platelet-poor
plasma, makes up about 45% of the sample; the
middle layer consists of erythrocytes and makes up
about 40% of the sample; and the bottom layer —
PRP — about 15% of the sample [45].

Most often, PRP is defined as plasma with a
concentration of platelets approximately 2-5 times
higher than in whole blood (up to 1 million platelets
in 1 pl of blood plasma), due to which the con-
centration of growth factors secreted by platelets
increases; this stimulates angiogenesis, attracts
undifferentiated SC to the affected area and induces
the division of cells involved in tissue regeneration.
Therewith PRP production protocols can be corrected
to obtain PRP with higher or lower platelet con-
centrations. It has been scientifically substantiated
that the stimulating effect of PRP is manifested at a
platelet concentration of 1,000,000/ul. At lower con-
centrations, the stimulating effect is not achieved. At
the same time, it has not yet been demonstrated
whether increasing the concentration of platelets
above 1,000,000/pl facilitates regeneration [32].

Y. Yamada et al. (2006) applied MSC/PRP gel on
the root surface of the tooth and adjacent defects. Re-
examination showed that treatment by application of
MSC/PRP gel on periodontal areas with angular
defects resulted in a 4 mm decrease in probing depth
and a 4 mm increase in CAL with disappearance of
bleeding and tooth mobility. Radiographic asses-
sment showed a decrease in the depth of bone defects.
The interdental papillae have recovered. The authors
claim that the use of MSC in PRP gel is useful for the
regeneration of periodontal tissues, for the treatment
of esthetically sensitive areas, and for reducing
patient morbidity [46]. In another study (2013), the
authors studied the combination of BMSC with PRP
for periodontal tissue regeneration. The combination
of BMSC with PRP was transplanted in 17 patients.
A decrease in probing depth, an increase in CAL, and
an extension in newly formed bone tissue were
observed, although the shape of the defect was
not mentioned [47].
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M. Tobita et al. (2013) studied the transplantation
of ASC into periodontal defects using PRP as a
scaffold material in animal models and confirmed the
regeneration of periodontal tissues by means of mixed
transplantation of ASC and PRP. PRP contains va-
rious growth factors and may be useful as a cell car-
rier in the ASC treatment [48]. In another study, the
authors are trying to evaluate the suitability of this
cell therapy for periodontal tissue regeneration. The
primary outcome is to examine alveolar bone height
after mixed ASC/PRP transplantation into a vertical
alveolar bone defect caused by moderate or severe
periodontitis in patients (n=10) after initial perio-
dontal therapy. The study is comparative between the
ASC/PRP transplantation group and the standard
therapy group (n=5). In patients in the ASC/PRP
transplantation group, approximately 50 mL of sub-
cutaneous adipose tissue is aspirated from the ab-
domen or buttocks under local anesthesia. The study
is still ongoing, but the authors believe that if this cell
therapy using autologous MSC is effective, it may
become a promising technology for the regeneration
of periodontal defects [49].

J. Yamakawa et al. (2017) evaluated the optimal
method of PRP and BMSC using. BMSC were
cultured with different concentrations of PRP to
assess cell proliferation and osteogenic differen-
tiation. BMSC proliferation increased in a PRP-
concentration-dependent manner. The rate of new
osteogenesis due to BMSC and PRP (platelets
100x10*/pL) was 46.9% during 8 weeks, which was
considerably greater compared to the high
(500x10*/uL) or low (20x10*/pL) concentrations, as
well as when BMSC or PRP are used separately.
Author concluded that increasing the PRP concen-
tration does not stimulate proliferation and migration
of cells [50]. The study of A.T.M. Nguyen et al.
(2019) showed that at 5% PRP, BMSC multiplied
with considerably bigger number of cells than at other
concentrations (1 %, 2%) on day 5, 7 and 9 of cultu-
ring. The authors argue that due to the demonstrated
considerable enhancement of proliferation and mig-
ration of cells, a level of 5% RPR may be optimal and
this concentration can be used to enhance the BMSC
potential in bone regeneration, wound healing, and
bone defect repair [51]. The relatively new bio-
technology of the combined application of SC and
PRP is one of the tissue engineering methods that is
attracting more and more attention from the medical
community [52].

Thus, the efficacy of PRP for periodontal
regeneration is still debated in the literature. In some
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cases, various periodontal procedures on both soft
and hard tissues were included, while other authors
specifically focused on intraosseous defects. Some
authors have reported a beneficial effect of PRP in
terms of increasing CAL and reducing PD.

CONCLUSIONS

1. Periodontal diseases are a component of the
global burden of chronic morbidity, affecting children
and adults worldwide. Ukraine is no exception. At the
same time, the prevalence of periodontitis increases
with age, with a sharp surge between the third and
fourth decades of life, acquiring increased medical
and social importance.

2. Regeneration of periodontal defects remains a
complex and unsolved problem, as it requires
maximum restoration of the epithelium, gingival
connective tissue, periodontal ligament and al-
veolar bone. Various regenerative strategies have
been proposed for the treatment of generalized
periodontitis, also at a young age. One of these
methods is injection stimulation of regenerative
processes using stem cells and autologous platelet-
rich plasma.

3. The results of literature review confirm the
considerable potential of cell therapy in combination
with platelet-rich plasma for the formation of new
periodontal tissues, which substantiates the use of this
approach to promote the regenerative process. The
combined use of stem cells and growth factors in
platelet-rich plasma considerably improves the effec-
tiveness of periodontal disease treatment.

4. However, using platelet-rich plasma restricts a
complex protocol of preparation, lack of standardiza-
tion in the preparation protocol, variations in the sto-
rage time of different concentrations of platelets, and
life-threatening coagulopathies. Also, the effectiveness
of treatment for each form of the disease is not well-
defined, which requires further in-depth studies.
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