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ANNOTATION

Cherednyk D.O. Correction of bone remodeling processes during dental
implantation in patients with generalized periodontitis against the background of
type 2 diabetes. Qualifying scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in
specialty 22 Dentistry.- Dnipro State Mdical University.- Dnipro, 2024
The urgency of the problem

The dissertation delves into a combpensive exploration of the effectiveness
of implantological treatment in patients with type 2 diabetes who are afflicted by
generalized periodontitis. The significance of this research arises from the fact that
dental implantation in patients with systemrmedical conditions, coupled with bone
tissue alterations, poses a notable risk for complications. Of specific concern in this
context is systemic metabolic osteopathy in type 2 diabetes, which can extend its
impact to the jaw bones.

The root of metabati osteopathies lies in an imbalance of bone metabolism,
subsequently diminishing reparative processes in the implantation area. This, in turn
has the potential to decelerate the osseointegration of the implant and lead to implan
failure down the line. Neertheless, consensus is lacking regarding how different
forms of generalized periodontitis modify changes in bone metabolism and influence
the outcomes of dental implantation. The dearth of such information in existing
literature necessitates a more icdite examination of the depth of these disorders
among patients with diverse manifestations of generalized periodontitis complicated
by diabetes. The solution of the given task is of fundamental importance for the
development of new approaches to the pebped determination of indications and
contraindications for carrying out dental implantation in this category of patients.
The development of therapeutic and preventive strategies for managing patients
based on their individual bone remodeling chargties is a pressing issue.
Additionally, particular emphasis should be placed on selecting effective

pharmacotherapy, primarily aimed at enhancing osseointegration processes ir



8
patients with diabetes and chronic generalized periodontitis, even at teeo$tag

planning surgical procedures.

The study's objective is to enhance implant osseointegration effectiveness
during dental implantation in patients with various forms of generalized periodontitis
complicated by diabetic osteopathy through the refinenfesiagnostic methods for
detecting varying bone mineral density and rectifying bone metabolism disorders.

Modern clinical, biochemical, and statistical research methodologies were
employed throughout this work. Clinical investigations adhered to generally
accepted protocols for periodontal tissue examination. To identify osteoporosis in
periodontal bone structures, cebpeam computed tomography was utilized.
Biochemical markers of bone formation, such as alkaline phosphatase (BAP) and
osteocalcin EGLAP), were analyzed in blood samples to assess osteoblast activity.
To evaluate bone tissue resorption activity, levels of tartesistant acid
phosphatase (TRACP) andt@minal telopeptide of collagen | typb-Cross Laps
or b-Cl) were measured.

The study adhered to established Ukrainian standards for patient examination
and was conducted in accordance with bioethical principles outlined in the WMA
Declaration of Helsinki, "Ethical Principles of Medical Res&almvolving Human
Subjects,” and the "Universal Declaration on Bioethics and Human Rights”
established by UNESCO. The research was conducted in three stages. During th
first stage, groups of patients suffering from generalized periodontitis alongside type
2 diabetes mellitus were formed based on gender and agedeptin examinations.

At the second stage, an extensive clinical, radiological, and laboratory study
was conducted, and comparative intergroup analyses were carried out among 14
patients, who wre divided into four groups. The main group | consisted of 34
individuals with rapidly progressing generalized periodontitis complicated by
diabetic osteopathy. The | comparison group included 34 patients with rapidly
progressing generalized periodontivghout accompanying diabetic osteopathy. In

the main group I, there were 40 patients with chronic generalized periodontitis who
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also suffered from type 2 diabetes, while the second comparison group comprised

36 patients with chronic generalized periottmbut without type 2 diabetes.

In the third stage, for a comparative analysis of dental implantation's
effectiveness in patients with different pathologies, three groups, matched in age anc
gender, were established. Groups | and Il consisted of matetht type 2 diabetes
combined with systemic osteoporosis and rapidly progressing generalized
periodontitis. Group Il encompassed patients with rapidly progressing periodontitis
unburdened by diabetic osteopathy.

Dental implantation procedures were perfed on 26 patients in group |, 26
patients in group Il, and 32 patients in group lll, with the goal of performing a
similar number of surgical operations in each group. In total, 282 intraosseous denta
implants were implanted, with 92 (32.6%) in grou89, (31.5%) in group I, and
101 (35.8%) in group lll. To optimize osseointegration after dental implantation,
taking into account the detected disturbances in bone metabolism processes vi
laboratory methods, patients received the following pharmacotherap

Patients in the first group were administered a medical complex designed to
have a potentiated effect on the restoration of bone tissue while also suppressin
increased resorption of bone structures. This complex included recombinant
morphogenetic prote (rhBMP-2 at a concentration of 16g/ml) in combination
with osteogenon, with a daily dosage of 830 mg for a course of 1.5 months.
Osteogenon was chosen due to its dual effect on bone tissue remodeling, involving
the activation of osteoblasts and inhibition of osteoclast function.

Patientsin the second and third groups received only osteogenon at a daily
dosage of 830 mg for a course of 1.5 months.

The analysis of the obtained data from laboratory studies revealed that in
patients with diabetic osteopathy suffering from rapidly progrespargpdontitis
and rapidly progressing generalized periodontitis without underlying pathology, a
deeper imbalance in bone remodeling processes is evident. This manifests a
elevated levels of both bone resorption and osteogenesis, leading to accelerate

destruction of periodontal bone tissue and subsequent loss. However, it was
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observed that with the appropriate and comprehensive selection of antiresorptive

therapy, the levels of bone metabolism markers return to normal. This positive shift
Is reflected irthe dynamics and frequency of osseointegration of dental implants.

Scientific novelty in this study lies in the expanded understanding of the
pathogenetic mechanisms contributing to adverse outcomes of dental implantation ir
patients with different forms fogeneralized periodontitis associated with type 2
diabetes and osteopathology. The research highlights that one of the primary factor:
affecting implant osseointegration and letlegm function is the disturbance in bone
mineral density and bone metabolism

The diagnostic and prognostic value of bone density and bone metabolism
indicators has been established, providing additional insights into patients' readines:
for dental implantation, the speed and direction of osseointegration processes, an
the subsegent performance of implants. This is crucial for determining the
suitability of dental implantation as a restorative treatment method, selecting
appropriate corrective therapy, and monitoring its effectiveness.

The study highlights the significant role obrrecting bone metabolism
disorders in the preor postoperative stages of dental implantation, allowing for the
optimization of patient management strategies for those with generalized
periodontitis and type 2 diabetes. The research underscores tloé aissomplex
containing calcium carbonate and the os$gidroxyapatite complex osteogenon as
a pathogenetically justified method for increasing bone tissue mineral density and
enhancing bone metabolism in patients with type 2 diabetes.

Furthermore, it wa observed that the dynamics of mineral density in bone
tissue, as indicated by bone markers, provides an objective means to assess vario
outcomes of dental implantation in patients with type 2 diabetes and concurrent
osteopathology.

In practical termsthis research has led to the development, substantiation,
and implementation of a drug therapy approach for dental implantation in patients
with type 2 diabetes suffering from generalized periodontitis. This approach

involves the use of the morphogeneticotein rhBMR2 and the ossein
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hydroxyapatite complex osteogenon. The drug treatment and prevention schemes

applied in clinical practice have proven effective in increasing the success rate of
dental implantation and reducing pasiplantation complicationsparticularly in
groups with complex combined somatic pathology.

Keywords: periodontal pathology, rapidly progressive generalized
periodontitis, diabetes, bone metabolism markers, dental implantation, recombinant

morphogenetic protein BMB, osseirhydroxyapatite complex.
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rcrvédf?1e wflforvoAwe v 1T oAwlrvwl 7 11

trctefun flovfadL Yot frfrvrRou o vl w

rwés rvv 2 vRIULV: wULUYOPH I RB wudy Yt
SEdz"H o jtOktsd

llv jtejlsdyds O ftwcOSIsdyds O j<isd H

[HdddB "L fjtmMifjSisdeodedr HBMWGedz d@ M
BJLUJydsaj LOMstsMmizeo Odzdz? o Mmistsdz0Ols sddmje " yd
d34 Is s HsHndzts © O dzts G t5 dzO o Mis Odzts 9 dzj dzdz’ 9 0zlz I
"B zZOdzlsOst 9 [ 1, 2, 5].

[ 4 dzls Odz! dzO "3 @&z @ yh Yd3 o Jc tsilsso dzj da
C tsdzfls ezt Ly B@E N B3Pz ez dIsd wEC ' Mis! tojL kzc
WideCy® ' L ks &f fizdgifdadsl dedigdfjnls d yded n HJ W j CIs’
YomlsCsotss OBt ftsodetst o' Himklsdzy figh i tcy tzb M
sls tcd dzO dzd odzzlstc’ hdz! ¢ MisC o' ElpditEasdzp
HisMIs OIS df3jfiFls®dz’ ydzts® Mis' 2 Ctsmis® o CC d@dslsyO ¢ lal
[ 5o j ©~dglf dzChdzlsiBidad i

l dzzlste” hdzt s5C' MisC B8O O HJ dalsOdzt dzO * 3 dzC
oL Olod3ty In OdgC dzOH slots[dBEz kM ' "d "'tz dzs RO ML
odyjddz L OC sdetsdz’ tedesflsj 2 oL O BsH ' =~ B dzO &
IsOC ") Is vt hds Mmis Hj dzls Odz! dgts” © a3t dzO dzls
"B zZOdzlsOlst 9 L Odzj ¥ OIls! o' H jWjiClsdo dzsfls'
fsodwL Odzed n L Is tc © 9 d3CAS LY ' dzdzteds te Skfids ©
tde Syt 2 dese s O fisdydese B LUs@YOQES jdzBY. 9 to
SO dzOHL o8 dy0O? dzty CaDP el ®O twWA®dz'C," dzyj o d2 toj
"B zZOdzls Oyt T, dzOdzj 3 d s i W ifststslly jo iPHzdae i lsk] ) datz
B3 Y o Misdodizizd dziBdigs@IsC " MisC so s IsC Oded dets® o
[ Mis] t8'tcdly v o Cdzs yO te ] &3S H j dz¥ 9 O dzdz™ ¢
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HjdsOdz dzd2 ' s zOdzs O, L destediOd' L Oy

tj¢jdj 6Oy ', S@&OB DA™ ki 7' o sflsj SEj L t
6] BSHj d&zv 9 Ocdzdz® § ' WS Boets seBd dz Mo
' B O b o HYSe' H! 2@ Whkdfy' sdOd d

S jOy 2dsets oltwkyOdedey [7, 245].

] so desy’ dzdz’ Mmis! -v i gatfedz®dzIS B9 S& dAfs B LIZGS tSHp AL
WizdeG y' sdzOdz! dzd 3 fals @dzeas@izte OO ey L &gl L dzOy O
flsOdzlz W fnj dzdaf & tc JsEdfjabaae slskO ydzd » ftetsyj M’ o
"B ZOdzlsOIst 91 RANTE IR 4 &P. L Ed IsOls H ] dz
Bsy zls! o ff dzde Olsd MsWO ¢S Wipuly dpffjjlds BB Isotdafy o O d
FtcOrRzo Odzdgv d3 W Cdnm tofsL totsB dzW b [©Odigay HHEsS Q' G
[ 2, 4]. JldLdeOyjdets tWH o  HdzsMdedrm f teslsd
YykStotso sz WK 'd@smSlszQH dzj dzd 2 md mis d3ded o3
G Jj dzjLtpd® dzd o3 § O toffiste: tislsigsdgHstIsdg3, L 5 0 GdiAl B 5 teCOds' tiiE ¢
Hsfdz' HY jde@, Tt " HEBdEyftisdstsH d dzchw .

CS " fylg'dzls Oz dgfdd2O dzls ©OlIs* &9 IsO Isjrdz €O
st Isd sz Bz, - LedwLCEZ L ydd3 a2 dzr "
9" HMltsyl dz b 1§ ¢ fgOME tday ez Is Isj ted3’ dzd \
stelstsf J Hdydzed r MEf O M 5 diif P'dds Ols' o [ 5,

[ J dzls Odz! dg' "B d&zOdzls Ols d f sH' dzw ¥ Is
f zOMmilsd dzyOMmls"’ , stczB yOMmls " , CdiB " dztso Odz .
HJ dzZlsOdz' dz' |, "o dftcdz@dzle @49 dfiz’ L Isd Is ©dzlz Is ©
ydteCtsds 5 [ 22%9., 251, 252,

l dzz st h dz 8¢ MisSC 80 @ YOMlsddz® fkigOfd
Ctsdzlsztedzgz MlstckzCIskztclz (te' L+ B O, ffldStetf tsas Ptgn ¢
L t' Ldzddzd 90Ot OdkklsORBd BSHIW ' SOy 2 B
dzd ) yd to' otz C itz §[,2 dEdy dg@oHwWCd vy tsd
Csdif tetsdz’ fn 3" N JWiClsdoedz Mmiss L OMmMlssmize
' Histed d30Odzdz™ d3 dzj ieBdro’ ChdisdzC y ‘6t dzl & wizffr * &3 d
By dzd 8 s 3z ~ WedEadsjtalzdz' dzd ¢ MisC sots’™ YOMmisd dzd
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[253, 254].

lted odCtstedMmilsOdedz * di3f dzO dzlE®ls tcaO s o dz'd ©
B' dz' h MftedWIsdzd o d 2 tejLlzdz sOIs. J w e s
odSBtedmMistsoalze Is! ' Ld2 o dHJ ~@OtcHOE sy fipdiD fzO |
dzd "g* sfikzd3’ Mde' Mmiss L ¢ dAPlsdfas o stf ts LisdCisChicpddrrfts*
C' MsCtsklse tstcj dzda™ . l 90y 0" Is! Mmw HisYy' dz' ¢
G' HesSCMdOf Olsdlsdzedds t =sCtdIlslswdg w¢ B' ' dz
HsMWeO' Is! Mw dzj MNsdzdd €df, dP = Oda yEalfEzs * ydzd c
Ptsets o jterndzgj [ 255] .

/BB oW L Ccatss EZddiso sy ff todf ) d dnd@jydedets mls &
sMmisj sB dzOMIs* o H s 256 ts ftso jtorn dz' . 1 tots
tcsLodo O Is: mMw E f jth” 12 Isdyds o dff dgQizils
[245, 256].

1 tod f dzOdzlz 9 O dzéizn s B tlziy B8 Grifeiz@rdz’ dzd = i dzO
otcOrtBolzoOlsd twWH WOCIsB' 9:

- MsOdz W Mmj deded = 15§ Odzd dz;

h oz dz Mls: * wC' fls! C' MisSsoats’ IS¢ O
C'dz €' Mls!, LB ted ° tsL lsON ko Odzdz
[BojHjdts ftesyjMm BMjts dsjettOy’ ' '

odn"' Hd’ h ' dzt detsfyls C' MisC tso tg'a d b @zOded"dzd

sy' &Sd h'd desfls' €' MisCots’ IsC Odedded Bslst
D1 LHPwLOCIlkjtedL ' Is! fqw 4§ j tojSo ChyldXcztp™
5COdzddzd, h® jad 8] @iy s MW o Cts
D2 sdyOwLOCljtedL ' Is' MW  sfldEOd c
CtelsdC Odz dzgs’ (€ sk OC lsvdgm YOIs t8'0) i
ftedBdzdL dzts 2: 1;
D3 IladefOHGdezC Iskzted ftcoj HiMlsOo dzj dz2' o
DA Isdfo gL dzOYO‘ s MW o Oy j dzO Olstetsy
tcOrnlzdzsC f jtoj o Oy Odzdzy MY tsdec ' tsL dzd = |
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10 HE®BSE HjwCdrk s fifid mjdf€0d dets’  * st
ftod od¢ ticdsl)OdetizOls' o dzj o j dzd € t5 st S H H2O 3] |
B' 5dkj R Odz ydz VwSsMmls' O ROwOCkjtedmisdsd

fesyjm GRsjt' dsjcteoy' ™ LOd&jydl! o' H
o dteOy J dzsiils’ sy Sdpbpsf sigk@Rdfde v &, §ftcd t
ud tshkjsfstst', kOC ' &fhlsjsmsdjtesL "' [ :

Vise d HdzW deste ROz dats’ s fplsQy il ¢ b Oy
1.1 jtoo ddedz® d3j R Odz' ydz® W' ¢MOy' v ( flsOl
2.1 "Hite ' HdZ :dBBL fzdzn T dgO dzls dEO dzf) tizts te s bz
o ftcjsflsj s &zOfmisd kO t©Mlsjtss &Omlsd:
BsdesydIls' & Ctotso '
. 0H] ColOBEBtc@dzso 5’ (o jtends ftod o fl
5O dstedOd L0y ¥ & Cwsydies zdv s ts da
bubdBzdYy' v tojcjdzj tOUSEO0 BOMIE C i tsH
L Of Odz! Had P ) § tcO L HAECED edimizy Is s sz y d mdz'
WOCkst' o LERSHSEY s EEMPY ]2 B ' d&
{ Odzdz kM &zOH dzj dedzv  f* Mz  wfgls © dats B bz
Cj BOds B SO € Bt oal &zdme dzOMmls ' dzw sy jte
tc LS H Y J dzda"' dg , LAY tOrsk gidhiy] L ts dz' ftotso j H j dadaw
O o Shijddrg  dzd - 5C Odzd dg, dz' dgWj Ots GiSAZONs dzg o0 M j o
sj &3 j 6Ok kted IlsBddzO O CHlsOedgiCiphdj Lté L S o Yy :
ktcOo BOIsdydzai Htjf Otckzo Odzdzy j & MIEC d, dzPHitsi
@B dz' dz' Mls: = B ZOdsOlE [249, 259].
EMmS dzOH dzj dzr o dH' dzwe s f jted' B3 &zOdzlsdzd 2
"B ZOdzlsOlsz OBt s s dzO M liz tf | dets's B OIS ot
IsC Odzd dzd o B dzOMiIs® dsfgls O dzty dodz fatztsistds] @D dzB
LS dzOH dzj da'o O cdljiseE s Olsdzs  jtoj HESY j8OY" 2 ¢
fjtejH BO2BREIsdz t558 HJ dzls Odz! dzts® dZORDdE® Jdzls @
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wog dh 9 Q2BdF Is dz'd3s G 5 n kztee ' yYydzgetsj dzg Lz
1 " HCtej fMpdzs ' Is! Mw, f tso deigj ' B delp@iz0 e Sigs o 5°
BOCIjtc' Odz? d&z0 CBdzlsOd3’ dzOy" W Misd dzlz dze & Is
fJdtod’ i3 dzOdzlsdz” 2 L sdz’ dzO twOdzedz! sd3lz] j SOB"
Ists@ ts, fsndBSCd § &zOdzzo Odzdzy ftcd o dL dzOYJ
dzj Hise® j toh jdg' MIs! "' tektce® ydzdms Isjrdze €, s
"B zZOdzls Ols ' 9 sO "2 L dy’ takzkzesOdzdz sdiiz
dz' ¢ b ofifdimigfvy d s tc g 1 §f dzdlzw d dzdets™ MisOB ' dz didtsfls
dzj M esditsy dz2' Mis! ° 9" HIststcd dzgj dadzy * d3ff dzO dzls (

l eslstsCtsdz tsBflsjyjdede Oy * dzs’ 9  dzO
fsHOdz htses WhkdCy' sdzzo Odzdzy tstelsts § H d ydzc
9 C dzt 4O Is! 5B 59 OB CEOQW ' &|ddgiifEDjdeplizg | de ts ) dz
sOCtsy tojCtsdgjdzHlz' Is! Mw Hteso jHjdedz" sl su |

[ fls Odzdz' dsH dxEOdStfls' fMisC so BE &  to jLdstE Hgjj dago, ¢
ftesyjm' o sMisi 8" dzlsj ctcOyY "' Is O OH QY Is O
odCtstcdMmisso z8 Is! dzOB UAECdsSSjtetelz’ © HSS fifights CHiS|j 9 telztis
sfisjtsejdzgjLz O tjLtsteBYy ~ § Mot IsC(

1 02" dzW st df@3Is fiF0de € j tesd3 & MisGH 4 Hic' doj dz'j
sisj sCOWzd syhf)z OCIsde dz' Mmls! LW todzd dals iz
(lot) . [Misj s5COdw Yyddgts g 54 H fidg © ts dz@c0 " detdzes du2
B' dzts ¢ C' MCco@®eStWEAMgEismz¢ * MisC tso i dz
Cdztg ytso d2 W8 @Rjlsctiaalzts *° MlsjtsejdzgjL IO Mmdzkze k
sMmisj sB dzOMIs® 8. 1 OL o Odz' BOts jtod €] pisl6 ol
Is € O dzd dzd [ 21&6 H dztR & HIO.teg tc O Isfldamddd ¢ @\Q ‘B2 ,dz' hc
Ykzlsdzd o d d3d 3@elc CHj eBOEKY Yy, O Is! OCIsdoe dz2' Mis® {f te
IsOtclstcOIls toj L dMmisj dzlsdz0 € d MdD' diytg g QIs Ols 'Odz
tcsL f OHEZ GCassizOls Fd@idz b-Qross Lapp . wne ' 9 dz o M
BOC Md Oz ‘difsls d 0 dzts  9C IsidseBdp Oy I8 s M O] ¢ dzOMs
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[J dels Ozt dzO * B ZOdelsOy' v o dCtsdazils! Mmw

s H dzts d3ts d3j dzls dz© Is © Ho S J I &a®)Y & QY lsis Oy
dz' ¢ Ol AR O Is sLdABig OEFgsHD I5°) s Off) W20 *° i3 dOEZEROxyO
) Is s d3lz , hts fodee i iz gtz o B tcie g O dzdz’ (w
ofMlsOdztso dzj dzdzgv H j dzlsOdz' dese 5 ' BB ZOdzls Olskz o
L OG dziAfh' Chir@izvic Qude@ tszh d o O 13 Mmzw dzP & dzig § 5 dzj dzdzw
(Yyd te-pL BB Mwy' o) ftcdmlskzyf O Is HES wdedzy Is C
mMzdL so t5° ts B tsodrsldi tgf' M dlrOsE: d3thdzl€ tsepMsfalflesO dz!  dac
"R ZOdzlsOlssd3 SO o MisOdetso dzj dzdzv W st dklz sHQ@la| @
Wstedzzo Oy v dzdzets’ BOde jIsd L Od3 dgs v Is! d
ftocsotsHWIS! 266t Gtlstsf jHdydzy fHteslsjL zo Oda

lted ftSHds®BEARI dalsdz’ 2 " dzZOdzls Oyt n 't
SHo@EEOLsots: Witedkz' Is! v ¢ MisS o j dztsy g,
wed?2 BHEOLEZ dO9 OdzlsOy z¥ Is sd gyoOmtse s ¢
T ekt YdesE s olktekyOdzdzv) [269] .

1 @iz o o d CEdediinis C sMls® dzsy © Hdzw  ° i3 dzO
Ctstej daw LEBO HJd&lsOd 20 * Bf z0dzlsoOy' v ff t
9 dH Odzj dzdzv , sO¢ Z o' HHOdzj dz Is j ted3' dzq
sCOdedded [ 270, 271].

[ dzw ftosW ' dzOCIsd ¢ d z ¢ dzQHdeidgvdz' 3" dglisg) tade
C ' flsCtsoats’ kSOdddd ° tflsdk LOYy' ' thkjt
P dzOdzlf @Y L dzO y @' dids! g Is § s stesls d ydzO Isj 6O
Hemdz" HYy Jdzdev 7 f BCOL OO o dMsC O Odzsdtcj L &
¢' HEHOT 9 d Is delsticds] € iz w51 52, j 5BisHas dzj H O o dzO
MssR@BOIssdzZce " Yydz' 2 fcOCIsdy’ HOdzd?2 Htoj f Otcc

[ MsOdzdz’ dsf B®fgASE Eso Odz' toj L Zdz' sOIs,d hHES fr
L OMmistsMize Odzadz" tcj € sd3B ' dzO dzls dzts ¢ 5 od3 g Wdis cd3 Quigy
JWwibthegdsz HBLIZo Odzdz Misddslzdzse® o dteOy J dzlz
59] .Isj ff pitessfmo * H CdiRff dzj € MdetsG ts odSsted Mis O
FdO & detss CsdzB' dzOy' ‘' ¢ Lo dADdglsdte jsunts gosistsopdEniis]
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9 MistsdizOlsts izl tc 5 H jod3sidfiizldstdid.c00siz® Isj tcOf ' W

f Histed &Y' B dzj tOdz dets’ P dz dzsfyls ¢ fy
OdzsdicjLsteelsdodeds ftosyjm' o ¢ 'flsdf dfz@as f ls
sMlsjtscjdjL [49, 272].

12.[ tse dzd o sl fOlstse jdzj sd ydzse ts L o
fOcsHBdsdsk i MZOEEE' Hekesets IsdH
Bjls0B sd L Gk

ACtso d2 H' OB j Is ‘ ftsh dtej dd g fiye

L OR o Sto® B0y dgizls * o  fiple tisds @ lactsdShgisssydda o s ls
L O- 9o tstes 9 Odg f OetsHBdISO dO Isdz YykzCtotso s
dz' C 2w O@A&dsd o dzes tsBetso tstes 8 Ist Mw o dzOkC s * 2
jdHtsCtod dgdets” H Olstsdztse® ° @ dzO tesL o9 dlstsS IsO
B34 ~ Odz’" L d&3d , f o' ‘WL O OC ssRBctsdL ¢ 2, dz4
sMisOltsydzts L' wWiseo Odzeddzd [ 33, 67, 68, 69]

] Ostsdzse ' v ff OtesHBdzlsO fftod yYkzCtoso sdi3lz
G4 BBHJdzO3" € d ' tc 5 LLody 2@l s @ diziZisEs fsO Isdz3 R Is
"Bz detsdzts ¢ ' ydad B3 ddz ddig) 2L taliCie g G de 6 1OERE dz O3
nlotsdfdurlzC sH Y ggAdEAN Odzd dz2 ¢ " dzy g o d d3d  ddf) tdAsiE UsS
Gdz' CsL ddz¢ 9 Odgdlgw [ 70, 71, T72].

t sLodIlstsC LOf Odz! dese s ftosyjfmkz o f o
ntesdz LOYy''vw eodL d2OyoOsIls! v eoadHtseadd * ¢ dz
etslsO, O IsOCty MlsOdtsdy ' B dzdes™ MdMmlsy dzd,
WoClsgteP&sO, 33, 68, 69, 73, 74, 715].

] Olstsdzs @ ' ydz' L o' dedg,ff OfctsH todgsdzd, ¢ Otstse y'
sHQ tOdedz' = 5L dZ2ZOS H'® OB j Isd ydats’ B CtosOdz
fstolzh jdgdz" okcedzjosHdsets BBMER dzz IsO tsB G
WEkd€ ' sdzOdds daz dzk p'lsde’'zf§dz' Mis! B OL Odz! dgts™
79].
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Hd MY etsis ji& Czfp &3y f dadzy  j deH SIsj dz' & o d¢dzd ¢ Oc
BjH' OltstOdd L Of Odzj dedz" *° Odzlsdls' ZOBGFE H
fMzftesosHYEZ ' W OHGEJjL ' ‘5 btesd®Bsydl' o
L &3 dzOBd, klso tstsj dzdzVdlgs Ldis d§ teftptsHedsdBB * 0 ¢ 6O
79, 80].

lEmMSsodd dBjoOd LBsdR Y! st § sdilf dzj
9900 k! MYytee dzd § BL W dzv 8@ tzeiz? B OL Oz’ dats’
ftedLotsHdIs! HB L d3odzf@Pdzinc Clstsdpidztsdsizste AAy@ te W, H
f totsdzd C dats fls Mk H d dedats mls' deS d, Z2OC s d -
Cdz' CtsLddz 5o Odetsé s Odz! BB dzlz, ' d3lz dats @ dzt
C i3 dzjCChp miztsH Ozl ¢ | dzdzd B3  9idzCdrllsdf,0 55w Ogf
ftosHiZCIsd ¢ dzyjotsets cdz' CtsL ddzs 9 Odzadz” oL
ftetsHEC Y ted ¢ ydsaSTNEBUds s twlS * E fotss
My wdudg Is! f§ terdL & BPdg® ° RO ted ¢ Mzt figh H e tHa
Gz’ CBLOB detsedz’ COded "L L B dgj dess flstelzC st
ftedLotHdls! HE § Obtdsc' yddRdzs dds? didsflls otdsjte
dzd° [81, 82, 83, 84, 92].

szHddzdz §Btekzh jdadzvw £ Reottedma dzO ykeC tet
cOrzdztiidsdiflz@r L di3' dz Mk H d do dz0O fifdB " iy tc W dz ,dz
MOodits’ Ctotso ' L B dzt h j dadaw H' Od3j stc @ | to
¢ j i3ts ¢ des[88kL

10 HEBSE [uj &jy' SHEOI SIS 8y)dz L &3° dzd
f OtesHisdsk ftod Yk¢ tctysg tedgl] dedzd @B jHis['fls tzts )W &
o dzOMdz' HisEC M J ydw *® ydzesk @ ezO O35 s @ g tlets, B HEzdz
mMftcsosHY " Is! MW MEdzj L sd3  ° G Odz'" detsL
n O OCbHaistetsW ' yded d3d L a3 dzO i3I fastc BN ) telzs
Mistclzq Is tstdnls j sdz' o, ' LECB odtOyjddd dsmlis,
o dzOf cf' ‘HHSH M j dats® W j te 3] dzis@)ls d ¢5azbrlP (5 © € Ef szt
sfls j 56 jQHjQdzjd@oc d 1 b dsts o dzts f d Is o lstst



N OOC s tod Ol Wls vt | B hgasdi € s Um@g@@é&@m‘
IsC Odzddz f OtctsH tsdzls Iz .

[OCEbEdi CtesOdze’ B Ok °, dzgjtsHdmlstesy
tsLodlsSk §OLjfMmkjL' , CMjtschtsd ', It
ftod' HdzOdedz" ctdeCtots’ & Skl dsted [ 86,
jf " Isjd “1.[ 89, 90, O

v noBtedn dz© ykzCtotsady o Off s @Y |5 dzdz
MstkC etk lso tStej dasa b dsthgndizttatz] o jodise 1o kO d3' .o
B CEBYr v stcdd BIBEY o 0 § Olsdse’ ydeds
BesteW slsdf ' 8 IsjSMmskte wimj dedats™ o' fHtgdd#dls digfeo’

Fdise Hdzw fHtetsyjm o tjff OtcOyY" ° 9 W MmdzOn
MG zOHsHR dfias O j dzed = H i MistekzCIsdodzdr ftesyj fi
f sSHOd h skikz. v SMkzteslzls o tstej dadaw Wy dzdats
f OtcsHtsdzlsdIskz ' W stcdilzd o dgdints Isfdtalitny jfifis Gdzlz MG
f OesHtsdzgls® [ 92, 93].

1 tod YykzCtotso sdglis L sHd o0@ jddsd s’ L 3" dzd o d
fn dzd dzd : w e fdzts L d3" dg¢ " Is! mw L tots i ls O dzdzw

BB dzi cOdz' L ¥ yd?2 s dzy’ Odnls' * dzjtt Vs stid Isdd
o' HddeL d3j dgh 2° Is* fqw h 9 dH S 'tdif)s! L &)ldzdffigisla § H dzdz!
sMOH Iz, L3 dgs 8Is! Mw o3 fls Ca P ("' He
fstekh 2 s mMw MYy 990" Hdetsh jdzdgw Cal/ P [ 92,

1" HL dzgOyj des MisOIsdMmisdydes L dzOykzh jo L da
LB hOdg 2 Mmdzdde k& sM'B L HjSE®RYj diss O
Ods' &ZOL d * ,fgleSMgee@ do' WL SCsMis’ , ¢dfMds
B' dzZC O, OCIldodesfmls® dzzy dets’™ WsMW OlsOLd [ 95

v fndzd dz' 9 Btcd A &ZzO0 ykCtese d?2 dzHdzjOB
sCdMmdzj dadzw . 1 tesHECIsd  j to ¥ def s didsi2e tf Ciadf fg dz
dzO Cdz) Bdldad d o O dztsGdse stc® 9 O dzdgw H' OB Jj stsdg
MM oL cdz@Y 5 dzdigy OCIkdodesfmls’ W jtedsj dgls' o
Mz jiesCMdHHdMBEISOL d,] t&8O0ROEzOL d, 5 Hzz0 © Ic
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LOR otk o Odzdz"  dzD il 5 loFz@ i ©OF ts &5 fiply CRIEAE( o dzts fls

[99, 100, 101].

4 ¢ d&zOH , 9 &zOMIsdoe sMmis "’ | heodHC " Mis! mJ
ZOC s dyj dedz? L EBdzsects dzOdz! slsk, 2Bt 7' &

l MO hoadHC ' Mis! lso tstcj dzdaw ‘ a3’ dzg
f Oy" " dzls’ o L ykzCtcsodds H" OB jlssdz o' W
o zOMmMisdoe sMmisj 2 Mmdzd dzd , sO¢ L f " Hoadh j
Nydoddzt dedds MjtejHBsoadh jd3 Hdzw to' L dedmr 3 Ctot

L moBBtedms d&O yYkzCtotsod?2 H®  OBJ I L d3' dzg¥
fstetsy dzd dzgd tetsls©O, Ytstkh kzsls! MW Gtesctse ' dad
o dded € O8 Is! L3 dzd dz2O0 @' Mistsdztse ' ydesdgz 1O
H'  dzvdzC O w11t [90, 911w Iydsj] ,L B9 diz' dz@ dizw
C g j dzOL , BOIsted ¢ mded B sOzsf tetslsj *~ dzOL ,
CsdzOcjdzgzf, 'H' @ [sOC By BB3j IsOB 5dz' ydz' f stk
f OtctsH tsdzls Odz! detsh jstsBIz'dSist dkPdiafdztsf sH " Bded d3 Iz
C' dzyjodr f totsH kz D Cas Odsdz' Tldtedeirtitff icAdc &7 @ Olis iz - dzO
B hjdzg, wC'  eadtetsedzV ¥ s yddsisk QEtsted” delsQf
Wditedzj dzlsd , hts o C'dzyjotsdisz twORkdzCk ftodL
¢ MsCtso ts° Is ¢ Odzd dz, wegdh sfls j s \s@usfiplskO’
Hd MstezCy' v ISCOdzddz §f OesHisdzlslz [ 36, 92, 1

dilstclzC Isz tc dz' L d&3° dzd ISC Odzed dz ff Ote B H 5 dzls
YykzCtocsosfge H' OB j Is® fso' WL Odg L f stclzh j
o B dzts € 5 dz, fsCOLddStsd3 YO 8Eets L d3 dzO0 {5
[105].

ltcso jHjd2 HBlsj EPE sy S Dy Oz’ OB Isy
sdfz MkzftesotsHyEZ' Is' Mv dOtsMisOdzdzy d3 t&' 9 dz
G' Odzztetsdztso 5° Cdmdzslsd O o |4 G3dptifs g @ddzy ‘d3 i &
MzdL seots’ tsBtsdzsdzC d Hff isticsey dizg dag Y filgdgdzO® s Is d' sdz
OClsdo desmls* Cdz' Isddz [ 36, 91, 92, 104, 11
d&z' W sydls’ o tfgdz@eyafPdzdpM)tztbr d3j - Odz’ L BBLED M
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HOxzf Olssdzse' . 10 yY! sdkk Ild' L OSsdksdg

f stetsy dzd dad Leds'sShOOdz' 2 fdzd dz' ~notstedna d&O yk
wedr 9o Ctotsee'dhdgas0 jdzcs/Eap)OedtydzH s ls ts o d e dzts
o3 Mls dzOC IsMeBtGaydsdz, ' sdtedB ' © tsHEOWa'ndtls ‘d:
tc' 9dzj d3 G dz¥ C 5Ly - deQousjodz! dgdO6, 107 ] .

102tz ftojHMISOoadzedE O 3 CotsW dztste
COote" ‘' * LORottcs 9 Odzdz" » f OtctsHBdESO ‘st
Peptostreptococcus micros, E. coli, Actinobacillus actinomycetemcomitans,
Porphyromonas gingalis, Fusobacterium nucleaturs s ® ¢ iyt g dwdg Is ¢
tcsLBYHS] 3" dzd Odz' L Oy"' J B3O Of Ot tlzds ylg' i H
f OtcsHtsdls® [108, 109, 110, 111].

L motttcdrs d2O0 yYykzCtesoad?2 H OBJl fijtej o0l
o' Hdztsh' jodmtdfds L  Is d 9 dz@D Is ¥ @baE©dp telds B dzQf toW] dztsye s d:
o' HL' AW O L d3j dzh § dzdzs s tsh dzts o dzOclz) digsdz sls d iz
Mtej f sCtsC O " HodhM j dzdzv , 2 &M dds d
o dm' o Odzdzv JI" H]ted3Odz! dzesets MisPE] ezfgE O @z
f OlstsG j dedztsj dzidrtidefjy dgtse 5 Mistej f IssCs5C A t6d L
Istcd &8 Odzts M ls ° sfdeso dzetsets L OR o tstos o ) Hz@zdzts sodzj
ftsg' toh j dadzv B3 CtetsB' sYyjdtsL 2w [} ¢ LO o
f Olstse j dzdzts-f Ols 5 & fitzazidzts W dztsted, ©HAAOCH (&[] |
fsdzOH 10 ttsC' 9 fOttOWRRjIsted o3 SCtetsB ' tsYJ dats
91, 92, 104, 105].

[ sdz" HY J dadzv [ 112, 113, 114] fC0LC
f OtctsH tsod2B5p% D d f OH € O~ M forxfkedeibdg™yGtes Stcc Odz' L
n OOS Isjdwdz L HHSteSO SG 1S f OtctsH ts dzlP€udonfjofas t e
aeruginosa)lssH 'z fOy" " dzls" 9 L yYykCtesodds H' OB J Is

3-34% [ 106, 115] . [ dzw B CtoW dzsted § Ot
ykzCtetso ddz H' OB j Istsd3 ~nOtcOCIsj tcdzd s C'sMmisL' B
f OcsHtsdzlststf Olstse j dzd = ' OG tcj (§.o idtermedius, d H

Actinomyces israelii, Porphyromonas gingivalis, Fusobacterium Bpgvptella
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intermedia, dzOw o dz' M tc © AP Hatgidiackerium sppKlebsiella

spp., St. Aureus B lcg tctsH iz 1 Ktadg@dz' dda© W odzts tc O i
Mt j f IssC ¢ Odz] .

1 Oy dzd o § L dzOyJ dzdzv ) tesLodlsC iz L Off C
sBtdzcdzC d §stotsy dzddzad totsls O, L Orotstcs 9 Odg
Ctsdzlsddzec j dzlsz Reatstedrn dBO° f smd dzj dede 54 Ol

tesLodo O s+ fw z0 W sdz L dzd 3 J dzdzV " d3lz dzt
[116lvs QY tcd yYykzCtwesosdik H' OB JIs’ OCIsdeolz’ Is!
Gdz' € Jjtolzo Odadztlzj HB' QS t®" o L Of Odzj dzdzv , " Bz
Csi3f sdzj dzls® o " Bz dzdats fy o s o3t e @ 1 o iz,
fstesy dzgddzd tetsls O, O OCtsYy d& " H' 9o Is tc
ftocdL otsH (s Hts f tstoclzh j dzdaw dzts tc 3O dz! dzts G s

My dydw ' udedn W J dzts lsffifdze dafgeadagsivfig‘lss o toj ¢ J dz
" Bz dzdzsE s L OR (lbdsIO5).[ 36, 91, 92

] stobkh j dadzv  * Bz dzdets’ o Hftse ' H' dzO Isdz
ftso' WL Odg L Zh CsHY J dadz" d3 ‘ s dzOB dz,
Bsdzsydls® o/ BOC Y Oc' o, §tsd Bl dsW H | tedz
105] . LV r odEhe & d&) el icusds & Geldzd B d§,0 O My
ykzCotge' Osdgolsf W o dzj dz' L 3 ded fsflzdwy' 2 d
CD16,CD190 s OCdipidets G dztsB lzdz' dz' © 1 gG, | gM, 1| g

[ " fMyjod?2 ‘&kzd Isjls §stetsydeddzd tetslsO
nOtOC s Jopvd Likdf k] da i3° flskz o fiikzg Az & L BF 6 f) ezt
1, 3 oL HOEBY dzr M jdzdgv d3 tc' o dz' o |l g G I
tcOUdstelzh j dzdzw o * fgiflats h-1j giAlzvl g SgA/l' g A S T Hisusd
ity 90Oy Odzdz?y L O Odz! dzesegts C sl sdzf dzgls©  dzOH
jYlsjd Odz dzgdr Cdz' sddz 9 sty ddd tslso
Hdzv EZlse tstej dzdz? L OF flfidaste ‘sd3 fifs SHiatgdsBediats d3 ‘s dzd
BtsCk Sz sddzdesets * Bedz Isjlskz: L dgj dzh j dadzw
WEROs Is!  admstk OBdsSYEEO®WIzkdm@lsstcdz) L B
tc O dzdz' = f sHo " 2dzd n dzj 2dste s W ‘L dzdey,) dzbles PG H
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" delsj dzgfjd o desfls' W OesydkOwdsets fsyj k.

L f stelzh j dedzv o3 BsB ' dz' L Oy’ md j yd W O ydad
G Wgdz €J &3 W sis@ydeitsLt tc iefftteiyvldsf, Hs L d3j dz
CsdzOG j dzgz ydtelz. v OCdd3 yd dzts d3, oL O i3+
fpdMmisd &sd L H" 2Mdes " Is! v L @ B datins trne dizls P
B Ctoststce Odz' L di3' o ‘ f tothHsk C Is ( 45 ts C i dz'yed,Is |
ftcdotsHdls! Hs ' LS’ OClsde Oy Cdz' Isd
BsHEzdYIsste' o f ©ff Odizig gl y* dzO@ dzOW o dg' fls

114].f ' f sfsd' MOZ OdH( C dz' Is -zl s H s diFdsts fdetls
OCIsdobks s hiusREydEPLOSIsjtedd?2 Hd&Y Rotted
' fjtcOCldoded? Wjdeslsdy, wC' odtetls dwryfIslib

PGE2 (tt' aodgvdes L Rsdsydlsodd §0Oy' ' d

142]. w &OofOSd, {§otokh jdadzy W lkdeC yw:,
"OoecsydlstsL, BOSkjtdydHdkO OCkdeds fMls! )
HEs Ctdsdz LOY' W ' fsd ¥WjeOy @ (0O0tcdj d

1] Oy dzdo O tsdz o f Obtscej dzitzO'ls jaf Pritm tsHed I
fstekh jdgdz" &3 yYdlsts¢ ' detso maltds | ol ¢ TigfzsHs @dzdstc ©
sftse dzdbhs, -6ulflaf, -1 8uf 1 tots i ls(@G dzOndiHid dg@ls tc d € )
BjlsOksy el j8 ,dz20L-9 (P 1IN kO SjdisSC' di o
1109, 145] . 1 tod 7 tots ddz iy Uak@isizy 20 & 5 is  dpldz
stz j dfd@istizlclg f ydets L dzOykh ddi3d L 3" dzOdd ° o

L3 d20 Mf " o9  Hdzsh j eddz" R ff 1e@E)L OWIED dAf tetag IS d 1 C
(W) ydbst’ diduly ¢ sH Y dedfi@eaZ Aoyl dzsc s f t
5C Odzd 207 § OtsHEdSO b Rotid M[ 268 H dbl§
YyqdlstsCW mdlzdz dz' ydzz S Otelsddzz L OR o tstcs 9 Odzg
TidajLz yjtejL eotfdzde dzO T Bz dedzlz, j dzH € tod
kB tsyj M tsLeodlsSCk L Of Odzj dedz® Is€ Odzd dz
LB dizgdvj fmddalsjL & ftetsL Of Odz! dedr ydlsts¢ ' dz' o

1Ovwods M odmMsSdr StdyjdsteOy' 2 f ot
IL-1b,6 1L TNF, toj ' stckzo OkzOM' * &' § @L osstc
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2O yYbkCtsod?2 HIGB.jLAJAO0EOCIEE, &O HE

oS cwdipOBEmMH v tcOdzdz 5° H' OcdesilsdSd L
Bzlsd 3OS jtotsdy j &) byjmfiaoctss s H' OB j sk

fOy" * dzls’ 9. 1" Headh | dzdgw tc' o dgw Bj H' Ols
' fjtcd C jacHtdO, K@ @mpso z totsdis o tee tf OHs's@gj .
leds©O¢-es BJYf o, " dg y ¢¥r¥yd fwesyjmd scdf
104, 105, 113, 114], IktBlsts fMdflsj &kdsj L ¢
weg LOrRotstes 9 Odg f OtesHtsdzlskz, ISOC ' yYykzCtoe

L Rottedm dz2O H' W G j Isd30LM s 2O HsdzfPOS B0 € 16
f"  Hodh jdd2-6 tc" o Jodia2, 188, 144, 145w ¢ BEHEZYd B
G ts f)lsWte@sL ‘ddzH Iz € £ alddadly’ Ldg M ls j dzls di' dfifriss € O 1€2=1dky J «
Yy! sets ' dzls | wedpjOXUs'ddakzs'e s BT d&zC O 9 f dzOL Of'
YykEtcsotsets H' OB jlskz 206 E k] QDK LI dos g,

AP o] " Mistelzo Oo mw kK& f digls TzEdpe [ DO,
124, 125].

1 OWeodg Mls! yYykzCtesosets H' OB Jjlslkz EMS dzOH
f OtsH sdals®  dzj JsdisiBlC d Od) Md MdgO 1 dg Lifysiso |
HsmMdzHifj $U0OL Odzts, h ts z fOy" ‘ dzls’ o "L
OMmMtsy' 280 0ded 3 L y&€totsad iy dz@s 3 IstedzH d dz'
B'dzZh oadMmMsCO Cdzyj dzlstcON DY § fSists iy ldz® etztizO dzH ¢
Isdds X4 MmMlskf jdgjds kwyCtsmis® f OtctsH tsdzls Odz! «
118].1 tod tBMIsj )y J dzdatz B P RZEzE o BEts H' OB
HbAlc B 'dz2M"hj 8% o t' H(Jdz W4 dzdats’ B tStot
odMmsC’ L 20Oy j dzdzv cuw' @@l sfie wzzQf Od! yes 2
HbAlc d&jd"j 8% [126, 127].

v OCdd3 yd dzts ds, fmd Mlis j d3dzj L Of ©dzj dzdzv ,
f OesHtsdzZlsz, diEsyj BERIsd Wtsdtsd H&ZzY ftetsctc]
ftotsL Of Odz! dz ydlsss ' dzed OH =" dfd", dz! hCtds
~nottedrn dz2O H' OB jls, ' HIstcduizlzlsds? x jO Q@AY dZ



f OtecsHtsdzlsdIls sy j HsmMddz® 9 Olsd uo[lsts‘(;'l;;lfsdglz
MOdd3 ftesoatsCzo Ol tosLodlstsS MdMmisj d3des @ s

gff " dz dz' mis! f 86 pdzjHL' OB Y Bt SO L Or o
f sw mdzen oL O' d3dzd 2 ot dzd o . 1 O ud fmdzj dzdzd
fshdtej dz' Mmls L On o tstc® 9 Odz f OQOesHidzIsE &
HisMdIs! p Mt @y j dadzw fsCOL Odzd , hts JtedL ¢
f OtcsHisSdzlsz dd® A€ tsds® d 2 -IsHe' O Big Aaf 2fp tsde{doC@iz" dzts
MO ydes LHBteso dd3d tsMsBORBEOd FEOMHEY @
WOCltste' s [130, 131].

1" dz h O yOfmlisd dzO ottt j2M CdnA Htsfydz
YykCtcsosets H' OB IOBdL HIs szl ot O I8V tOREsaSAtgy f C
2 isso ' todats, ftseo' WL Odzts L Is d d3, h ts sB d+H
H' Ocdesflskze Is! Mw -320 tsiS BY olzo de&k 'daf 'y J dz0z' ©odgh
edL Sk 9C0OLE s MW dz2O btedCOIsdey L B" dz' N
notstedms L difstcz b § dajizd SH detf dsts H 2@ dgtlzdzlz L. ytsls
LB ' dz' h jdgdg" o5 o lstcOIsd Odz' 9 j sdzwtedets’ €' fMisCc

[ sfpdz' HY j dg ECtO dzffp! Cdma Oolststc’ o9, it
OBk 2 Ibdfk s f@E@®ec®e ®lsds d gz dzh JzO0 0z d ot
‘'Hls 9o jOmu i deded i3  $ dz' dz' yded i3 MY sMlsj e
otstcdr dO yYykCttsod?2 H OBJjls LORoaBtes 9 O
odHN |, nOtcOCIsjtedL 28 Is! Mw B' dz2B' i@y C1
fJtcd © O Odedz o Jjdafgts te@ds' Juyddafse W sted3 ff Otolds! Hifpdzls
sjtcOf" " [26, 35, 36, 37, 133].

[ sfydz" HY j dedivis € 138]91Btots H | d3ts dzfils tehizte O ddgO W o
YykzCtcsotsets H' OB j Ik ¢ &zOH dzs ° fitediB' G
f OtcOd3j Istc O zJ , o Cdz¢g yor yqd MmMbizyf " dz Ctoso 5k
Cdh jEAdzOB tiz] @lgy " C ' dz' ¢ Mis! olteOyYjdzdm L kB

[ B9 j HJ dzfs Lok WiOteGsH mddls ‘dz L stcd o Odz' My
L OR 9o tstc® 9 Odada” , Mlskzf jdgj @3 d3j s OB sdz' yYdaetsc ts
MG zOHdzj d&22 [ 26, 35, 36, 37, 133, 135,

> 11 & T
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L Nottedn dO yYkSttoddlsw' Qg ik sy Oy &z

ftetslsy ' dzlz tedz@W od3SL fppOdg@irlz ndzs@  a-wYd i@tsdis gEs o dzd
Z fOtcsHBdzls', ftso' WL OdzO L HJdMB OdzOdzmts d3
L H' OB J Isd ydztss® toj Isddetst Ols™ W s ¢ Madldgtetis OB * ffdf
odcpy , dz''y k 0y’ "dzls" e BjL EMS dzOH dzj C
141, 142].

VL nmnottedms L Istedeo Odz Mls¥ yYkCtetsotsets H
f OtesHsdzsOdz' dzd s MtekSlkbkte BEEZO B d h
f stolzh j dadz s o kz ¢ dzj o jSlHOdzHofBE; 1438 o3’ dzlz  d3j dah

glskztf " dz o O j detsfls L Of Odz! ded~ SO
f OtctsH sdzls Iz L Odzj 3 d Is- s OC 5y o' H fsCOL
[ sMdz" HY jdedgv f5C0O0LOdzd, hts E f0Oy' ‘' dzls’ o
fsCOLddSORd ' deHj Sk & BE S todzed ded d8tc S dze ezdf
ZOdz' slslz Mlskzyf  dz@ odtcOy j desfipdsss 16 B P @R dzded
fscOdzdd3 G dz' ¢ J a3 Ypdad fizs tcC to didy tdadalzj d3 Ctolztf s
Ctodzlstotsdze 8 Is!  to' 9 j dds O ¢ OUs elstc f dz'o ettt sdtE 2 §f S|
H' OB jlskz 150,4M,152k 49 SIsdo dz' fls! § OetsH tsdzls sd
HeMWe OdzOMmMw s dz2 €d ' fdzv dested3EOdz' L OY' ¢
oddedzzd f " HHO Odzd MW LotstslsdasdBz totsL o dIsC |

v fOy' ‘das’ & L tc" odgj &3 yYykzCtokz Ctotso
stcdo Oizs s L z Odp@ Gtcsosets H' OB jlskz 8, 4N2, 2
f oo dzv ' Is! Mw dzgj sBteslsdzd dizd L 3 dzO 3 M fgls ok
etsBdls! bLOHdYj¥dRIsEy tg®Y ' ¢ v @ d B yd dzts B,
Codzlstetsdzse dBtsy 4 uyddzdisd o ff dzd o Isce® dAf sz Hff ‘Ode'ts

o ©jLbkd O' & CtsBdats’ ' dgoOL'  [148, !
10 Mm! sBetsHdz hdz' 2 HJ d dzj odCdzdC O
ykzCtcsodds H OB jlstsdz * oddzdC dzj dzedg" d3 L OR o 5t

[Hd2OC " ez ° L 9 i de@p'ol @@iisdz’ fif 4o ts.

CdpfipiEel L g Ml delsdes st dz@ ksdz L OF a st 4og @



42
] o BOEBwEdls &' 5° Mmkfklsd s5° §Oksdse'

ftesyjfm' e [153, 154, 155, 156].

1 § B H Osasdstdc d d30 dz' o Yd dzed dsd H Odz’ Mo HYC
dz' € zo Odzda” LOnotste® 9 Odz'  dfCoMdAoBlsidatig®H, € @B fzls
&' My o s5° LOf Odz! dzts”’ ® Hiftse " H' , Ldzd y 2°
MedROIsd ydzd = i QR © ssHs'o @HllgGs * g iy ylispteyw , »
HikzYJd yYyOmlsts oL O de=lYdisie. ' W Lte@ddy’ ©&@H dddg Ltc Wiz
Codzydfy ¢, s "dWjCy v fOttsHBdsEZ dzj ¢ Ol
E dz¢Hj2 L H' OBjltsds [ 157, 158, 159, 160¢

[ 5B o} o O0OMCZzazvtcdL So Odz'L OzIsEsSGdzd dz@ § O] te
foskzyddd HY jtoj Zsd fioisL O Otuzj B Rlsl CyHMNREC | |
off dzd o O Is! dzgO ' 9 jdz Gdz¢ 5L, d3jIlsOB B
144, 161, 162, 163]. J1bkdts odfdsse dj dzts
d i lsjdz 2 f OtctsSH sdzls Odz! dzts”’ Cdh 4 dzg ‘ on
BOGCIsY to B H Olstste" &8 L OY Odzj dzdz2v o MmdMmlsy
notstcdr Rtodz ydeddz 6 dzj tcOdz' L soa Odzgdd3 f Otets
iftcl HMIsOoaded C d destcdzOdzy dets’™ o3 Cteiahstced f C

v O¢dd3 yd dzts ds, 3" CtotsB ' tsdzts Gr aysigs20 O dedp
f OtcsHtsdzlskz L &iZ] dz'Olslgf'o dzg e @RS Isj to' Odz! dzgj dzOo
L Of Odz' dg' ftotsyd,fipd, € ‘odhfijdadEdelz Yk Or z dz€ Iz,
Cdemizdz" dzgz [ 166, 167].

1 G Hdzts L HtsMfdz' H$H dagAe olzgfs iskaan [ 168] ,
dz' Czo Odsily 0 1lO@A 9 f OtcsHESdzlSO k2 f Oy' ‘ dzls’ o
zOo  Is dzO Isdz’ fceOdsets dB3j sOB Bz Yydesae ts
sBM' o3 dz' dedg?  Stetsy ded dzd tetsls O & B datteonuatfaczd
P. gingivali s, T. for sfyada'i igls! ' Ofte ts Hdseds
&' CkoOdzdzy E y' ' ckzf @ TRy ‘ Hishs dizOisdis
sm' B .

] OcSHsdzlssdzs e " ydzy dz° Czo Odadzv MYytedw

Ckzf ' ttkzo Odzdz® L GKdz' diEBidz’ HHHELSS 1) iz d o sSMiS
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' dzfpligal’ s O jMSHEhOL dzd S ' o dBj s OB edrizOfiEE CHSES §

L dzd % § dzdzV ftesHEC Yy ftetsL Of Odz! dzd & Q¢ yd |
Codemj tco Olsdodzj dz' Skzo Odzdzy f Picg BB G OdkRS |
L Ofis s Mk aldBdzde'C, dodipleld v dzts HtsMis so & € dsidgkitc Oydzd
Yyt zdzs ¥ yBY &d T NDEES O sdz' fls =@, © deiplz dz' dzz [
[sfqdz HYy jdedgy [ 175, 176, 177] f680OLC
tcj OCIsdo dese-igj dej WAE PdzO© o  dzOL B Ctetso z
YdtedL 4 Isdydz ' mdzw f tedsty j dz'j Udsews Bdzdz'O.tlc S H t
10 HOdafizE HsMOz2 Bdd O3 o ,f OtctsH ts dzls O dz-
HESL 9 sdzw *
LdzedL dIsd to" 9 jdz@ cdz' CStsL ddz' ts9 Odbis chs8 % ' d3tseE
(Hts 0, 71%) ftod HBSHOLSBoatsdREz ftodL dOyj dzdz
1 d3j dzh j dzdzv ¢ Cd LCdsdiisS 9 Oeztze 5 G j d3S G dzis B
H' OB J Is' HsMweO' Is+ w dZzOB Oc Olsts hodHbh |,
tesL f syoOlss dzO0 tOdzdz' = JIsOfOr tLodlsCE
sMtsBdzdots o Oy dzd 9 ts, fted fHted2dzWIsls® meo s
L Of Odz' dzf Or 9 Stet 9 Odz') dzdiyQ telmlar s dzldd? . o dzv ¢ dz'
GJjBscdzsB ' dzgz oM sets dzO 1% bk fOyY' ‘' dals' o
Ld3j dz" dIsd tdLdS tsLedlsCkz H' OBjlsdydedr Ef
vOSdB3 yddesd3, ydmdzj dzdz' J§° HJ B Bdse’
oL O' dBsL o' WL tsC A Y L Orotstes 9 Odzdz" dzd z W O©ftpdz'+
Ewodzj dadz? Htots L ORotstes 9 Odzdz? ff OtctsHisdzlslz  dz
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IIpY JEHTalbHIA IMIIaHTamil y XBOPHX Ha I[yKpOBUU miabeT 2 THITY, IO
CTpa)kal0Th HA MeHepasi30BaHU MTapOJOHTHUT.

2.YcTaHOBA-pO3POOHHK: kademnpa XipypridHoi CTOMATOJIOTI],
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J1iabeTHYHY OCTEONaTiio [UIIXOM PeMOJENsLil KICTKOBOI TKAHWUHM  Ta
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5. Tepmin BnpoBamkennsi: 3 01.08.2023 poky o TenepimiHiit yac.
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Xipypriusoi cToMmaronorii, iMIUIaHTONOTIi Ta TApPOAOHTONOTII JIHINIPOBCHKOTO
JIEPXKABHOTO MEIUYHOTO YHIBEPCUTETY

5. Tepmin BipoBamxkennst: 3 01.08.2023 poky mo TenepiluHii yac.

6. ®opMa BIPOBA/KEHHSI: B HAaBYAJIbHUI MPOLEC — Marepiany JIeKLii Ta
NPaKkTHYHUX 3aHATH B IPOLECI BHBYCHHS OCOOIMBOCTEH KOMILIEKCHOTO
JNiKYBAHHA TEHEPATi30BAHOTO MAPOJOHTHTY, IO CIpPHSE Ii/[BHIICHHIO SIKOCT1
TEOPETHUHOI i TPAKTMYHOI MiATOTOBKM JiKapiB-CTOMATONOIIB, NOIIHPEHHIO
3HaHb LIOZ0 BUOOPY 3aIIPONOHOBAHOTO aBTOPAMH METO/Y JIIKyBaHH.

7. 3ayBaskenHs i mponosumii: 3aypaxeHnb Hemae. Marepiany IPOBEIECHOTO
JOCII/UKEHHS PEKOMEH/IOBAHO ISl BUKOPUCTAHHS B JIEKUIAX Ta Ha MPAKTUIHUX
3aHATTSAX 32 BiIMOBIJHOIO TEMATUKOIO.

BiamosizaabHAHM 32 BIPOBAKEHHS: K Kyuepenxo T.O.

2
B.O. 3aBigyrouoro kaheaporo
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3ATBEPIKYIO

waroro testpy JAMY
Men.H Hupiakia C.B.

AKT BIIPOBAJPKEHHSA

1. Iponosuuis ans BupoBamkenHs: Croci6 MenvMkaMeHTO3HOI Teparmil
IIpU JEHTAIbHIH IMIUIaHTEI[i y XBOPUX HA LYKPOBHH nmiaber 2 TuILy, 110
CTPaXJAKOTh Ha FeHepalli3dBaHui NapOAOHTHT.

2. YcranoBa-po3po0HMK: Kadenpa XipypriuHoi CTOMATOJIOTI,
iMruTanTosorii Ta mapomoHToNorii " HIIPOBCEKY AepKaBHHI MEIUYHHUH
yHiBepcuter", acuctent Kabeapu Yepeanux [.O.

3. Jlxepeno indopmauii: I'yxap’sa O. O., Yepenunx [I. O. TlixBumeHHs
e(peKTHBHOCTI OCTEOIHTerpallii IpH JeHTAIbHIH iMIUIaHTanii y XBOpUX Ha
NiaGeTHYHy OCTEONATII0 IUIIXOM PEeMOJeNsuii KiCTKOBOI TKaHMHM Ta
C. 136-142. DOI: https://coi.org/10.26641/2307-0404.2023.2.283365

4, BnpoBaIyKeHO: y JTiKyBalbHY IPaKTHKY:

5. Tepmin BupoBamxkenns: 3 01.08.2023p. mo TenepinHii gac

6. Pe3y;IbTAaTH 32CTOCYBAHHSI METOY: PE3yJIBTaTH HayKOBO [POIIO3HULIT
BIIPOBAKEHI B JiKyBaJbEXH MPOLIEC.

7. 3ayBaskeHHsl Ta MPONO3HIii: HC BHOCHIINCA.

BignosiganbHuil 32 BIPOBAXEHHS:

7
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