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ANCTpaKT

Barrepuure oM 0 gotoHsapesr Guoduu-
MOT B0 PASTHYME CTALHYMME, TPeIaRNEY BT
EAPAKTeRMCTHYHI COOeiTIE HA CHIHATHITS [T
THETA RCOTIITRANT &0 W3 TpoHumamaTopine
WHTORAEN. BapamkeTo #a Bpoxka nomery mHmo-
EHHEEWTE HHBOA W CTeniibHuadT: DakTepHe-
KW/ BHDAAHH ITATOTEHHN & TpeAMeT A HOBHTE
NCOHTYBARA B0 OCTEORMVHOAOTHjATA. [ee
HEAETH N0 MOCTARVEARETD Ha MPOTETHIEATS
CVTPACTPVETYRE, 00 HOMOI 1L Bpie seroi-
T 0f KONCETHPAIGE JEA Off CYHPArHarHELl-
BHOT wisk. Jlpusepor 08 cyOrHHrHILTHHROT
LA cf aacopinpa Hi CTERHIHKT CVBU XAPTH-
CHH ReHTHYER. Ko H1MyHOI0IIER HeOnTYBAH:S
{AHARMIE HA UNTOEMHCKNOT Tpodan mpen
HMIARHTAIM]&, 4 MErei 0o HMILTaETAIHjE 1
12 MECElH 00 NPOTETHYROTOT MITEPeTYRAE )
8 ROPHCTELIE NPHHIHNOT Hi OOpPelyBat-e fi
EOHIEUTPALE]A 1 murosinn- ELISA meroaor.
[Ipr esaTyanmjaTa Ha HMYHOAOMIKHOT CTATYC
{mpommamaTopes o apTHENgmaMaTOpen
UHTORMHCKH HpE} H OUTeperyBahero oo
OpandHd MEKEPOPriHHE3MHE Ha OEPRAMILTART-
HETE TEHEL, KOHETATHRLIEME CTATHCTHMEN BH-

Abstract

The gearch of a link between the cvtokine ley-
els and the specific bacterial pathopens is the
suhject of new stadies in ostecimmunology.
Bacteria impact similar responses to the host,
cansing the characteristic effects of signaling
pathways associated with a series of proinfiam-
matory eytokines.

Two weeks after setting the prosthesis supra-
gtrocture by using the swab method, a part of
the supragingival plaque was collected.

A sample of the subgingival plegue was ad-
sorbed on sterile dry paper stoips. In the eval-
aation of the immune statvs (proinflammatory
and anti-inflammatory cvtokine profile) and
the loading with oral microorganisms on the
peri-implant tissues, a statistically highly sig-
nificant relationship was concloded in terms
of the given time dimension of the study (Mime
dependent status”),

In determining the correlation between immu-
nological and microbiological status and the

clinical condition of the peri-implant tissues,
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CORO CHIH Hl'llF'll'l'ﬂil'lHJI MORCEAHDECT B0 OJHOC
Hi FAAAEHATE BpEMEHCKA I[HME‘!'I'-ISHjﬂ HA CT¥-
mvjaTa (time dependent status), ARaTH3aTA HA
MEFORMHEEROT poduin IpuaoEecyes po. je-
TERTHPARLTO HA PAHE MeTalotiTidEl | Guo-
NEMHCHHE JI0IHH HE DOPMHMNICIEHTHOTO THIRD,
HARG B MOHHTOPITRERE HE OCe0MHTErPaicEH-
BT IPOEED ¥ GATOEOPOT HA KOUKATE HE [IpHre-
THYEDTO orrrepervease. Ha oane darra ce e-
METH W PAEEJOT HA HIHN JHJArHOCTHMER Ou-
OMAPHEDH [T KE ORGEMOIEET 1A 08 MOHHTD-
pHpE coCTojdaTa Ha TepHIMIAHTHRTE TRHESD,
K0H HCTOBPEMERD ke VUSCTHVEAAT H BO KPeH-
PAILE HA PAITHE CTPATETHI 53 DPeneHiija u) nam
TPETMAL il HHNIHJANIN ASAAN B HETITe,
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we determined statistically significant relation-
ships with all the analvzed categories of param-
efers.

The analysis of cytoline profile contributes bo
the detection of early metsbolic and btochema-
cal lesions of the per-implant tissue and mon-
itoring the ossemintegration process and the
bone response to the prosthetic loading.

These facts are the base of the development of
future diagnostic biomarkers that will allow
monitoring of the condition of the per-implant
tissues that simullaneosusly padicipate in ¢re-
ubing strategies for early prevention and [/ or
treatment of initial lesions of the same.

Key words: oral microorganizms, cviokines,
dental implants, microbial load

Bosen

Yerara npazaasa ofeadeaysa ToMAa B BIGEHS
CPEITRHEEL 3 PACT HA MEEPOOprannasTe, Ofes-
DEAVBA M CIHHCTRCHE MOMHOOTH 30 pasBoj Ha
OHOdUIs  (MEEPOOPPAHHIMETE MODPA  [HpET-
KOULHG A OF TIFEE[FCIIET 38 TOPPIIHHATL) | CH=
IYPHH YOTOBH 38 HHBHD NPCEHABYBAREE. (o=
AMHATA MTO ja obeabeayea JoMAEHHOT BIHjaE
Hi PASROOT, COCTAROT H MeTafouIHATA AKTHR-
HOCT HA opaTHAaTa MEEpapaopa, Yenosure Ba
OROAHHATA BAPHPRAT KA pAsTHYAH apeH Pa
OPAAHATA NPAZHHAA. AHATOIHC @ COCTAROT Ha
OPANEATL MERPOGTOPA BAPHDA BO POETHYEN
EROCHETEMH: jasnk, OvEAIHA My®osa o 3adsH,
Bo cocmojfia ma aqpane MuEpOoOpTRRHEMEATE OF
BO JIHHAMHYEH CEEMAROPHYM CO JOMEKHHOT,
HO TROMEHA BO KIVIHETE TERAMETR KON T
AETEPMHHHPALT MHEPOIHHOT PACT MOKE I3 T
TPEMETH EEBHTHBPHyYRIOT. Co men rogodpo ga
¢e pasfiepe BPCKATA TOMETY OPATHATE MIEPO-
OPTAHHAMH H A0MAKHHOT B0 COCTOj6a HA 3apa-
Bje o saboaveiibe, pAsBHeH € eIeH KOMITEenT
KOj e BasHpa Ha eROIOIIEATE IPHHLHTH Ko
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Introduction

Conditions provided by the host in the mouth
affect the development, compaesition and met-
gbolic activity of the oral microflora and vary
im different areas of the oral cavity. Analogous
to this, the composition of the oral mieroflora
varies in different ecosyvstems: tongee, buccal
mucosa and teeth.

When the microorganisms are in “health sta-
tus” they are in dynamic equilibrinm with the
host, but change in the key parameters that de-
lermine microbial growth can disturb equilib-
rium.

In order to hetter nnderstand the link between
oral microorganisms and the host in the state of
health or diseaze, & concept is developed which
is based on ecological principles that explain
their interactions.

The ecological plague hypothesis deseribes the
dynamic nature of the relationship between the
host and the normal microflora®,
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M oOJAacHVER HHEHHTE WHTEPAKITHN, EXoaom-
KATA MAAK XHTIOTESSE j8 OTHIVRE IHHAMHTHA-
Ta MPHPHKA HA BDCKATA NOMETY N0MakHHOT H

HOopMiEaTa Mukpoduopa®. [NposesmTe 8o
OROMHMEATA ja arofeMyBanT BoMICTHTHREOCTS

HE [aTOMCHITE B OpHMIOHCCYRRAT 3 3rmIeMy-
BAH HA BAPVICHTHHETE thasrop. [latorenwre
MHEDCOPAHNIMH MOKAT 18 GHaar npHCyYTHH
W pH aobpd SApARCTREHA cOCToi0a Ha 0paaHE-
T& TEHAA, HO O HCEAVUHTEHD HHCKA SacTale-
HOCT H OO JLTHHHYEH H&E-"I'[l']'ﬂ'ld}l‘lﬂﬂﬂﬂ]l{ HH-
Boit, Cropen 0Bl XHIOTesR NOCTOH JHPEKTEH
JIHHE I'[ﬂHE]-'_'r’J'II'.'lEB..-".IHHTE NCILOEH BO OROVTHEATR
KAKD H AKTHEHOCTA B cocTapoT Ha Grodisior.
Bo mokamHH yenoRn HA CPETRHAT MOSKET S8 OO
EOpOIAT: TEMNEPATYPETR, PEADKD TIOTEHIT &=
JNIT, HYTPHTHEHTHTE, MEHETCKHTE EAPaKTEpHC-
THKH, FRHEOTHROT CTIJ B BOIPACTS HA JOMAKHE-
HIIT.

Cooguoct iomely gosmakumoi u Guo-
gL

Jomaiunor GAarofapejEd #a DpOAEHHOT W
CTEKHATHOT BMYHHTeT ja cnpegyea Sagrepuc-
KATA WHEAIHA W koommzanija, Ho B mokpa)
HMYHOAOMIEATE OX0Pars, AOMAKHOT PADBILT
CIOCOBHOCTH 3 ja TATEYRA KOMTLTEKCHATS

MuEpEfAopa. JoMakHHOT He & HEARfREHTEH
B OTHOE HE TPHCVCTBOTO B PERTHSRN 38801-
HHILH HA MHEPOORraHASME KOH TH HACETVEIAT
HETDRWTE TORMIHHE, TVEY AKTHRAG 8 REIVUEH
B GIHOOOT GO MAKDOOPTaHEIMHTe, Penenno-
PHTE 33 KASTOYUHCG NPelctHARAEES Ha JoMaKEH-
wor (host eell pattern recognition receptors-
PEPs) oo pacnopeeHi CTRATCIIEN BO TEHBATE
ad J8 rH PETHCTRHPAAT TPOMEHATE B0 HAJRO=
PEOTHATAE H BHATPCOIHATE MHEPOCPSTHHA H
A4 TH OPeNOIHAAT MHEpODHO-acoHHpaHNTe
mMosekynapaEn namimra  (microbe-associated
molecular patterns MAMPs) saxo H3 TpUMER
JHOOHOIHCIXAPHIHTE, HYRNSHHCKE KHCETH-
HH H 1, THe ce cnocodiH Ja aKTHEHPRAT MYy-
THINH CHTHAMHHE DATHIOTA PH T TOT0eM
e 0f IAB G BEPCTYBAAT MPeRyY HyKIeapHloT
dawrop (NF-KB).

Facwlty af Denlistry

Changes in the envirenment inerease the com-
petitiveness of pathogens and increase the vir-
ulenee factors,

Pathogenic microorganisms may also be pres-
ent in a good health condition of the oral tis-
sues, but with extremely low representation
and clinicaly unsignificant levels,

According to this hypothesis, there is a direct
link between local environmental conditions
and activity and composition of the biofilm.

The local environmental conditions also in-
volve temperature, redox potential, nutrients,
genetic characteristies, lifestyle and the age of
the host,

Correlations betiveen biafilms and host

Thanks (o innate and acquired immunity, the
host prevents bacterial invasion and eoloni-
zation. But despite immune defense, the host
developed capabilities to support complex mi-
croflor.

Host is not indifferent with respect to the pres-
ence of different communities of microorgan-
izms that inhabit its surface, but is actively in-
viplved in & relationship with microorganisms.

Receptors for host cell recognition (host cell pat-
tern recognition receptors-PREPs) are deployed
strategically in tizsues to register changes in the
external and internal microenvironment and
recopnize microbe-associated molecular path-
ways (microbe-associated molecular patterns
MAMPs) such as lipopolysaccharides, nuocleie
acids, ete.

They are able to activate multiple signaling

pathways in which most of them are cross
through nuclear factor (NF-KB).

1%
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MAMPs c& ocnodogyeaaT il cHTe MEKPOOHN
Eneten.  JIoMakdHOT cOaian MeXaHHIME 33
TOIEPAHIIEjE HA PeAHEENTHETE MIEpPOOplia-
HEEZMM 00 e JA He of HARMHPAAT ITeTHl
HEUIMATOPHY GATOBOPH, HO CEILAE B ja ryDH
cnocofaorTa 28 eburacna ogbpasa of narore-
HH MHEPOOPragsase®, BakHOCTA HA CHCTEME-
TE 33 AETEKHjA HA AOMAKHHOT C2 MaHR(ecTH-
pa oo hagToT feka alHODMATHATA EKCIPecH]a
AHa PRPS K0H ' Bp3yBaaT GakTepHckHTE THNo0-
noancaxapad (TLE2 u CDig) eo noppavea oo
MPEAHCTIOAHIHIATA 38 paseo] Ha 3aboaveama
Ha NOTOOPHHEOT AnapaT. PeaiIoETHrTe opar-
HH BUETepHH Ja AETCPMHHHPAAT HOPMATHATA
CECIPECHE HE MMYHITE MeIHJATOPH, THMArd-
AT ORH AP HVEAERETD Hi SMPAE]ETO HA TKHEL-
TA TMPEKY PErVAATIH]A Ha HHCKH HHEOR HA 8HC-
Mpecija Ha HATPATSIYIADHETE MOTEEVIH B3
aTxesHja (intacellular adhesion molecule-1),
E-zelectin, IL-8, koH DAk Of cBOja CTPAHA Yaec-
TB¥BAAT BO COSTARALETO HA TPOTEKTHENA Of-
BHBEA HA HEVPOhMAM CTPATEMEH HOSHIHOHH-
paHE DoMery cyIrHIMMEUIHAOT DHodiuis |
THIOOJHEOT BIaTeT,

Bo yeaosl kora QoMagiHOT He VOmena g3 mo
CTARM (0J] KOHTPOAD WHRIAAHEST MIKDo-
DHOOIIES HHOWIT, 34009 HYER AKTHEALH]A Ha
MEXAHHIMHTE Ha HedJeREATEH OAIOBEOD KOH
VIITE TIOREHRE TH NOA0GpyBaaT YeIoBHTE 33 PAcT
Ha MaTOreHHTe ARA0BH HA MHKPOOPTAHRSN,
KOH WAK Off CROjA CTPAHA Mo mpoaadodyeaaT
HEATEEEITHHOT OIMOBOP Ha J0MIEHHOT, Cno-
pen Petrovie u Vojdic™ nMIASHTHTE KON MoK~
HYBAAT JHALLE HA DOH HMILTAHTeH HEVCIEY [o-
CENVBAAT MHEPOOPTAHHIME CAHYIHE WA OHEe
ain KoM DOKAMYVEAAT KIHHHYEH SHATH Ha
NAPOADHTMETHIA. BaxTeprETe npoayuHpasT
DAKTEPHCEN KOAATEHAZN H [10]] HHEHO IEjCTED
KIETEHTE I'.'HHTE‘I‘HE-‘EPHET DCTENETIACT AKTHEM=
]:IE.HIH’ M TOEKHHA.

Coopen ACTpEyBatkaTa Ha apTopuTe Mitsugi et
al ¥, Odilaetal. ", Nonnenmacheretal.*; mocrojat
rones Gpoj Ha TEPHOROHTOIATOTEHH GakTe-
pHE, Mery ko w: Porpligromonas gingivalis,
Brocteroides forsythus (Tonnerella forsythia)
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MAMPs get rid of all microbial cells. Host cre-
ated mechanisms for tolerance of resident ma-
croorganisms in order not to inibiate harmful
inflammatory responses, but does not lose the

ability to effectively defend against pathogens ®.

The importance of systems for detection of
host manifested by the fact that abnormal ex-
pression of PRPs that bind bacterial lipopolv-
saccharide [TLR2 and CD14) is associated with
predigposgition to the development of diseases
of the anchor apparatus®.

Resident oral bacterda determine the normal
expression of immune mediators, assist in
maintaining the health of tissues through regu-
lation of low levels of expression of intracellular
adhesion molecules (intacellular adhesion mol-
ecule-1), E-selectin, I1L-8, which in turn par-
ticipate in the creation of a protective layer of
neurafili strategically positioned between sub-
gingival biofilm and the attached epithalivms.

In circumstances where the owner fails to pre-
vent initial microbial insult, beging activation
of mechanisms of inadequate response that
further improve the conditions for the growth
of pathogenic species of microorganisms,
which in turn deepen the inadequate response
of the host.

According to Petrovic and Vojdic® implants
that show early signs of implant failure have
microorganisms similar to those testh which
show clinical signs of parodontopathy.

Bacteria produce bacterial collagenase and un-
der their influence cells synthesize osteoclasted
activated cytokines.

Aceording to the research of the authors Mit-
sugi et al?, Odila et al.”, Nonnenmacher et al.
w_ there are a number of periodontopathogenic
bacteria, including: Porphyromonas gingi-
valis, Bocteroides forsythus (Tannerelle for-
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Fusobacterium  nucleatum, Streptococcus
bilermeding,  Peplostreplococcus oS,
Aggregatibacter aclinomycetermeomitans,
Prevotella intermedia, Dialister pneumosintes,
Micromanas (Peptostreptococcus) micros,

MATEPHJAST H METOJT

CenekTHPAHRTS TANMERATH MéHepanno bea Bo
Aolpa sapapcteeHa cocrojda | Bes nadwopsie-
PAHM 33 DPONRSIYPHTE OPH U0 [HHCMEHD Cf
COMMACH]A 28 VUSETRO BO CTVIH]ATA H HPOCHeK-
THBHA CopafoTHa Bo CIEIHHATE NJBAHACCET Me-
CRLH IO OPOTETHHEATE poxadmrrrammnji. Cexog
NOSRHHE] J00H HHECTPYEITHH 34 O PR VEAHe Ha
NPaBITHA OPATHA XHTHEHA 38 BPEMe HA CTy-
Avjata, Bo 3aBHCHOCT O DPOTETCEHOT NAAH Ha
TEPATHjA KA] NAIHERNTHTE 08 HHCEPHDAHH &80
HIH MORERe eH0OCeRTHA (Tpady WMImianTH
€0 MOIHGHITHPAHRA THTAHHYY HMILUIAHTHA 10~
BPIIEHA (BEVIO TPHSCET H T ),

Xupypmuku fipofioxos u dpoileifinexu

tipoilionoea

Kaj nanuesmaTe HEME COPORBEASHA TppecHn-
HAMHA OPATHI XHTHEHS TPe]] HMILTAHTALHjATA

H e EEJIE‘IHHMBHTH‘EHM&H AHTHCEMTHYHA
TEIUTARCE SN AEH [Pl SHpYPOIEaTa M-
ey, Poan ARIajHoT ce KpeHpALe peciek-
THPajKH Ja perjara 1 Opojor Ha IAAHHPAHETE
uMiaTH. Tpenapaidjara va HMIanTHOTD
JESCHILTe W NOCTABVEAFLETO MA  HMILTAHTHTE
@ CIPOReAEHD COPEeT] CTARAPIHATe XHpypiL-
EH IpOTOKOIH 98 MUHEMANEL HHBAIHRHOCT,
AHATHINPEHRA Cc8 THTAHAVMCEN IWTpad esmgoo-
CEATHH HMILTAHTH (HMILTAHTH OO0 MaEDoC EoT-
CEH HAROMH), CO MOJIHGHIHPEHA HMILIAETHA
TIOEPIITHEA (DECKADEHA W KHOETHHCKH 0fpa-
forena ,,zand blasted and acid etched” w , =and
blasted- large grid-acid etched” co nopobpenn
XRApodHAHE EApaRTEpHeTHER) W “platform-
switehing” ©OHUENT, KO O DOCTABVBAHN [Ta[d-
EPCCTRIIHD BO OIHOC HA @NBCOSIHPHETA KOCHE.
Hymnammare ce nocrascHy coopen Jeodaasn-
ot nporornn (,submerged implants"). Yemipn
MECEIH NOKACHD HMILDTEHTHTE O TTEOPEHH H

“5s Cyrill and Methodius” University in Skopje

Facwlly af Denlistey - SEopje

sythia) Fusobacterium nucleatum, Streplocoe-
cris  inbermedius, Peplostreploooscus  mieros,
Aggregatibocler actinamyoetiemommibans,
Prevotella infermedia, Dialister preumosin-
tes, Micromonas [Peplostreplovoccus) micros,

MATERIALS AND METHODS

Solected patients were generally in pood he-
alth and were informed about the procedures
s they agreed to participate in the study and
progpective cooperation in the following twelve
months after the prosthetic rehabilitation.

Each person was instructed to maintain proper
oral hygiene during the study.,

Depending on the plan of prosthetic therapy
in paticnts one or more endooseal screw-1m-
plants were inserted with modified ttanium
implant surface (total of thirty-five).

Surgical and prosthetic protocol

In patients a professional oral hygiene was con-
ducted before implantation and antibiotic and
antiseptic prophvlaxis began a day before the
surgical procedure,

Flap design was created with respect to the re-
gion and the number of planned implants.

The preparation of the implant bearing and the
setting of the implants is governed by standard
surgical protocols for minimal invasiveness.

Titanium screw implants (mplants with ma-
croscopic threads) were analyzed with modified
implant surface (sand blasted and acid etehed
and sand blasted-large grid-acid etched with
improved hydrophilic characteristies) and with
platform - switching concept, which were =et
paracrestaly.

Implants are placed according to two-phase
protocol (,submerged implants™).
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BEIAVYEHH BO (PA3ETH Hi OPOTETHYEA pexabn-
awramja (Cn. 1)

Kosexyuwjo w0 moiiepufmn 3a uctuifyearse-
TEHBEH I:lJ_EIZHJ'EEp-EI-‘E 33 AHAANEA HA JOELATHATES
UHTORNHE 8 SaMante mpes, mm.rlamqujam
Ol MYROMEPHOCTATHOTO JTambo, BO BTOpaTa
dasa ma OTEparse HA HMIAAETHTE H 00 elHa
roauen o gyvisiEjaTa Ma asuuanTare, Teap-
HHTE NPHMEPOUH N0 MOMEHTOT HA MWBECTH=
FALIfE 8 SVELY BO CTEPHIHHE EPHOTVOH [1010-
OEHH BO TeYeH A30T Ha TeMiEepaTypa nog -8o0
crenerd Llenamveosid, Jae Hefeam No mocTi-
BYBAETO HA NPOTeTHYKATA CVIIPACTPYKTYDL,
C2 MOMO Ha DPHE METOATA Ce KOMEKTHRA e
OfT CYTIPAFHETHBATHHOT TUIAK Ol AHHIBATHATA
CTPAHA H ol YEATHAOT ACTERT HA CYTIPACTPYE-
rvpaTa. TIpamMepor on cyGTHHTHRBUTHHOT TTAK
ce aAcopiupane Ha CTEPHIHH CVEH XapTHEHH
AenTHIKA (perio-papper, Amytyvile, NY, ITSA),

Camga 1 Ilporeriiga cynpacTpyEmypa

Hpunyuill Ha ogpegyaaie Ha Koxteriipayuga
Ha yiloxtHu- ELESA metiog - 28 OpeayEaH:
HA KOHUPHTPAIM]ETA HA UHTOKHANTE B0 GRomn-
THYHHOT ua'repuju ce kopucrems ELISA wme-
tofaoT M anaparoT Bio-Rad Microplate Reader
Model 680, KonueETpamnjara Ba mATOKHNH-
TE BO [IPHMEPOKOT C8 OQPEIVEEL CO oMM Ha
ELISA (enzyme linked immunosorbent assay)
steroor. Jdeser norrojar HajpasiHYyin Kosep-
WHJATHO QOCTANHA KOMILTETE 33 O0peIyBare
Ha ![{FEILIEH"[‘FEII;HjE'I'.! HA IHTOEHHITE EOH H2
CEROTANT AaBAAT MPHETHHAG eTHAREH Peavi-
tatd. Koprcresme kaT on eBinscience Flatinum
ELISA, ready-to-use sandwich ELISA.

HmyronomgnTe TECTORH TDETCTARYRAAT Af-
TEPHATHEA 34 OHONOIIKHTE METOJH ¥ TT[OTou-
HATE UHTOMETPHja, EAHOCTABHE OF 33 HIBeIy-
BAHLG TIPH WITO Pe3VATATHTE 08 A00HBAAT 28 He-
Eovigy qaca. Hajprecro yiorpedyeadata ELISA
METO/IE KOPHCTH JABE Biaa Ha npotaerere. Ha
MHEPOTHTPALHOHETS IWIods oo 9f OyHapIHma
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Four monthe later the implants are open and
involved in the prosthetic rehabilitation phase
[Figure 1).

Coflection of test material - for analysis of local
eytokines tissue sample is taken before the im-
plantation of mucoperiosteal flap, in the second
phase of opening the implants and after a vear
of implant function.

Until the investigation bssue samiples were kept
in sterile cryotubes immersed in ligquid nitro-
gen at temperatures below <80 degrees Celsius.
Two weeks after setting the prostethic supra-
structure, using the swah method, part of the
supragingival plague from the lingnal-zide and
buccal aspect of suprastructure is collected.
sample of the subgingival plaque is adsorbed
on dry sterile paper strips (perio-papper,
Amylyvile, WY, USA).

Figure 1. Prostethic suprastructure

Principie for determining the concentration of
cytokine-ELIEA method - ELISA method and
apparatus Bio-Kad Microplate Beader Model
680 were used to determine the concentration
of cytokines in hioptic material.

The concentration of cytokines in the sample
ia determined vsing ELISA (enzyme linked im-
munoserbent assan) method,

Today there are a variety of commercially avail-
able kits for determining the concentration of
cvtokines that do not alwavs sive approcamately
equal results. We used putty from eBinscience
Platinum ELISA, ready-to-usesandwich ELTSA.
Immunological tests are alternative tests for bi-
ological methods and flow eytometry.

They are simple to perform and the results are
obtained for several hours. Most used ELISA
method has two types of antibodies. The mi-
crotitration plate with o6 little wells contains
bounded immobilized antibodies and they
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Cf BPAAHN AMOGIHANPATEN MPOTHETEAE H
CAVAHT [2 J4 BP3AT 34 cele MaTepujara o oe
ucoHTved. [locte npeoro mnaxksese Ha fyaap-
HHEATA OB AOTERA BTOROTD OpoTRETErD. Bro-
:FH:FI‘IJ II.'FJTZI-!'E"[‘EJ‘[-EI Hik & J],E‘TE!I{"["I:-I'PE“HIJ- II'FH:I-
THETEND NOCEAVES Bpaan eHsuM Guworna, HEP
(horseradih peroksidase) man anganaa docdia-
Task Mo sroporo mrakHeme na  GyHapYHiba-
T C2 SOAAEY SRCHIVBAYKH pacTeop Amdex woj
OPETCTARYBA COElMdAYen My aTHgWVHELH A=
JHH KOEYTAT B eodpss motesyss #a HEP u
CTPRITARH/IHH,

Oeo] KOH]VTAT O BPIVEA 38 HHTOKHHOT 38 KO0
& BP3AHH B TPEHYHOTO B BTORTTHOTO IPOTHE-
Te0, BpaysarmeTo Ha mPpOTHETENATE € BHLITHED
KOrA ER3AMOT BP3aH 33 ASTERTHPAYMKOTD PO~
THRETEND H FACHAVEAYUKROT PACTROD PEATHRA £0
CYTCTPATOT 3,3, 5.5, ~TETpa-MeTH OeH3NIHH
(TME]. Pearknmjara ce CTONHPpA cO JA0IARIE
Ha oy adeypaa gHeetHas, D00 yBaeTo of YiTa
HA COKUTHCTHA OPAHOBA FOUERHHAE OO CIIEETPO=
droromerap wan ELISA uwrray gij naTeHIHTeT
HE ODO]VEARETD @ [NPEECIPOICIIHOHATEH 00
EOHIEHTPANN]ATA HA HCIHTYBAHHOT [THTOEITH
B} II'F-I-IHEP-DEL‘IT.

MMpen oa ce nodie oo palora CHTE XeMHEEATHE
H NPHMEPOLH Cf JACPEBLAT Ha TEMIEPaTYPa
o +20-25 YL, CeHsHTHBEROCTA HA METOI0T CE
OCTHIMYED CO JOTEPYBAIE Ha DOAVMENOT Ha
MPHMEPORKOT, BREMETO Ha HNEyDaLMja, Tesme-
PATYpATA, KaKO M yOoTpelata Ha pasaHans (1y-
dhepn 1 pazmEo pH.

Muppofitioamiuni weliindyaaia- 3acaTVEAke-
TO Ha MPHMEPOECT ¢ BPITEITE o) BATKARLE Ha
OpHCOT H XAPTHEHNTE CTHEYHERE N0 TORPITH-
HATH Ha UBPCTATA NOLNOTa W Ie o GsHo-
JOIEHOT PAcTEop (0.1M1) B0 KOj o8 (oTene-
HH CTHEMHHEATA 8 JACA0VER HA XPaHMTEAHA
noAnora. MarepHjanor of 38040 Ha KpBHA
pnoanora B gescerposa Dvios (legrep). Eaen
Aen Off METCRHIANoT O ¢ Bacaaua Ha [BPCTA
NOAN0rE 38 JOEREYERHES H DPHCYCTEO Hi SHa-
epobun Baxrepis. Ce nagybnpa wa 37" 1, 8o
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serve to bind itself to the matter which 15 un-
der investigation. After first rinsing of the little
wells the second antibody is added.

The second antibody which is detectable anti-
body haz bounded enzyme biotin, HRF (horse-
radih peroksidase) or alkaline phosphatase.

After the second rinse of the wells Amdex -
amplifier solution is added that is specific and
multifunctional conjugate containing  mole-
cules HEP and streptavidin.

This comjugate hinda to the cytokine to which
mitial and secondary antibodies are bounded.
The binding of the antibodies is evident when
enzgyme bounded for the detectable antibody
and potentiating solution reacts with the sub-
strate 3,3, 5,5.-tetra-methyl benzidin (TMB).

The meaction s stopped by adding sulfuric
acid. Staining can be read from the appropr-
ate wavelength of spectrophotometer or from
ELIZA reader whose intensity of staining is
proportional to the concentration of cytokine
in the test sample. Bafore vou start working, all
chemicals and samples are heated to a temper-
ature of +20-25 degrees Celzius.

The sensitivity of the method is achieved by
adjusting the sample volume, incubation time,
temperature, and the use of different buffers
and different pH.

Mierabiological testing — planting of the sam-
ple was done with the dirt of the smear and the
paper sticks on the surface of solid substrate
and part of the phy=siological solution {o.1ml)in
which the sticks are immersed is planted on the
provider base.

The material i= planted on bBloed base and dex-
trose broth {Shedler), One part of the material
would be planted on solid ground for proving
the presence of anacrobic bactena.
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TepMOCTAT 24 wach, oceed HA llepaep nogno-
TETA KOja 08 HHEVOHPA HA MOTA TEMIOEPATY]M,
48 qaca, B0 aHaePOiHE YEIHEN.

Ce HanpasH 3 JHPeRTed Ipeiapat, o0 KalHy-
BEHE HA OPeIMeTHO CTARASHNE of 0ed Ka of
oo mex Metoaor Ha Ipas. MurpockonHjaTa
CE BABEAVER 0O CHETAOGEH MITKPOCKON G0 HE-
BEpEHBHE GIEeETH O SIOIEMYBAILE 08 100
marH. [Tpi AoGHBaETO Ha KOMoHHA 18 Gakre-
PHE THE BOUTERAT Ha HIEHTH M Eaja.

[Mpen ce TATAIE EPRHATA MTOILAOCA M0 HEKyDa-
TFjaTa, AOMEKA IAMATVREARETO Ha GyjoH0T aco-
MHpa Ha MPHCYCTED HA HAKTEPHN KOH NOHATA-
MY CE IACATYEAAT Ha KPBHA OO0,

Bopicredd oo BEIITIYEH XPaHHTeIHE Doi-
AOCH ¥ TOA KpReH arap (okcont) W Hlegnepon
arap [ORCOMA) AeECTPoaa BvijoH.

KynTHBEADHJETE Cf BPIICIIE HA TCMICDATYRA
an 37°C, aepobna arocdepa (Kpeer arap), 24
Yaca WK GO aHaepoiua atMocpeps oo KecHy-
KH AHABPOIYAT OKCORL BO NOHET] 28 aHaepoiia
kyrraaidja (lensepor arap) 48uaca,

UnTasscTo B peayATATHTE MO 0E RIme:;

#  BpocH.L HE HEMCHETH KOAOHNK HE [0
EPIIHHATA HA IOJUITETE W II[MCMETVEAHE
HA BEyIeH Gpoj HA GaKTepHCKH KIETEH HA
om* (egen npuMepox)

&  Bugoen Ha GarTepin cmopen sopdio-
mormja (AMjaroHATER mpenapar ofoeH 10
I'pam o cyfRVATYPH Ha CEKTOPH HA KpBEH
arap u #@a Hlepmepos arap).

CUpeayEabeTs fa pEVIHEeT Gpoj aa aepois,
AHACPOOH W PaAKYITATHRERG AHAEPODH [IPETETL-
BYBA CEMHEBANTHTATHREEH Meron.  Floesrs-

dhusanHjara 1o DAETepHHTE 8 OAPEIYBALIE
COOPE] HHEHHTE MOPDOAOLIKO-(HANOICIIEN
1 GRoxeMuckl ocobHE B Toa 38 aepobiuile

DakTepHH (MAKPOCKOTICKH Mpenapar no Upas,
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It is incubated at 37 C, in the thermostat for
24 hours, except for Shedler ground where it is
incubated at the same temperature, but for 48
hours in anaerchic conditions.

A direct product is made with droping of the
solution on the object glass in order to be
stalned veing the Gram method. Microscopy is
performed with a light microscope with inver-
sivie facilities with an inerease of oo times,

After recerving the colonies of bacteria, they are
in process for their identification. First we read
blood substrate after incubation, while blurring
of the broth tells us that there is a presence of
bacteria that further are planted on the blood

ground,

Artificial substrates foodstuffs are used such as
blood agar {oksod) and Shedler agar {oksoid)
dextrose broth, Cultivetion wes carried out at
g temperature of 37 . aerobic atmosphere
(blood agar), 24 hours or in anaerchic atmo-
sphere with bags of anserokult oksoid in pot
for anserobic cultivation (Shedler agar) for 48
hours.

Reading the resulls implied:

«  Counting of colonies grown on the sur-
face of the substrate and caleulate the total
number of bacterial cells per cm? (one sam-
ple)

«  Types of bacteria by morphology (diag-
onal Gram stained preparation and subcul-
tures of sectors on blood agar and Shedler

agar).

The determination of the total number of aero-
bics, anaerohics and optional anaerobics is
semigquantity method,

Identification of bacteria was determined ac-
cording to their morphologieal and physiologi-
cal-biochemical characteristics and 1t was done
for the aerobic bacteria (Gram macroscopic
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DAHTREIMHCEN TECT 38 G0TE XeMOSHTHERKH
I'.'I'FE'ITI'GEGHH, DITOXNHH 28 EHSAHC CTPSITTO=
BZHI'LH-I,I"I'IHE"EHIJMJI:H; CCHYJIHH 34 CHTCRRED RO
&n, BHTEK unesTidin Kamija 28 pasmirTHH BH-
J0PH Ha BHPHAAHC CTPEIITOROEH] H aHaepodL
DapTepus (MAKPOCKONCKH NPeNapaT cropesn
IMpar 1 popra Ba GaETEPHCKATS KISTED —KOKA,
Gargan, cnapoxera -BHTEK woermdwrannja).

PE3YJITATH

Anganiliussy gea- Ha Moxcuaailio o8 aHE-
ausRpaa 60,00% of mTpad AMIUTAETATE O
KO 40.00% TMIIaHTH HHCEPHPEHT B0 TOETe-
PHOPHATA pervja Ba Makciaara. Ha samguby-
il WHOEDWDAHW 08 40,000 of AMIAaHTH-
TE B TOA 37,14% BO MOCTEPHOPHATE ETHjA HA
MaHaHbyviaTa,

AujarerapoT Ha EMIUTAHTHTE BADHPR B0 HH-
TEPRAROT ,07+0,48 MM, AONCKL MUHIMA-
HOTE WHPHHA HE MMILIANTHTE HalecyBa 3,50
PABL., B MBECHMATHATH 4,500 M.

JoranHaTs Ha HMIUTAHTIHTE BAPHPE BO HHTCp-
BARCT 10,20:41,04 M., MEHWMATHATE JO0HH=
HA Ha HMILTAHTITS HEAECVEA 5,00 MM., 3 MaK-
CHMATTHATE 11,040 MM,

Bo oppoc Ha Moau@HUHPIHATE HMILIAHTH
OOBEPIIHEA 855,57% HMILIAATA e oo KHCe-
JHACKH 008paloTeHa W NecKapeHa NoppIreg
(acid etched and sand plasted AC/SB), pone-
Ed 11,43% off KapaETepHanpante oo noaobpesn
I.I-!..IZI'F-I:H:IJ-J-!'.FL'HHI.[ I:.BFEFFEPHL']'.I-I.'DJI HEE-FI.IJH'FLB
(sand blasted- large grid-acid etched nospuom-
HA).

Bo opHo. Ha MPOTETHYIKHTE CYTTRACTPVETY-
PH NOMHHHPRAT HMITTARTHO HOCEHH (GHECHH
KOHCTRYEIHA (60,00%) AMIAAHTH, 4 Kaj 0cTa-
HATITE MMILTANTH H3DeIeia ¢ colle KOHCTpV-
1.

Aecxpulifinees Qea- Ak 00 2eMAT B0 Ipe-
BHA (POCCHHETE BPCAHOCTH HO Opo-HHduie-
MaTopaETe IL-10 (E1) [HTORKHHE npey METeD-
BCHITHE. 4 MOCELH 00 HETCPHSHIHIATL o 12

MECEIH 0 NPOTETHYREOTD OITEETYRAE, 30
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preparation, bacitracin test for beta haemaolbytic
streptocenced, optohin for viridans streptococc [/
pnenmococcus; eskulin for enterokoki, WITec
identification of different species of viridans
streptococei) and anaerobic bacteria (Gram
macroscopic preparation and form of bacterial
cells coca, bacillus, spirochaste-WITee identifi-
cation).

RESULTS

Analytical Part - on the maxilla 60.00% of
serew implants were analyzed of which 40.00%
were inserted implants in posterior region of
the maxilla. On the mandible g0.00% of the
implants were inserted and 37.14% were in the
posterior region of the mandible,

The diameter of implants varies in the range of
3,097 + 0,48 mm., while the minimum width of
the implants is 3.50 mm., and 4.50 mm max-
I,

The length of implants varies in the interval:
10,249 + 1,00 mm., the minimum length of the
implantz is 8,00 mm., and the maximum -
11.00 mm.

Regarding the modified implantable surface,
88.57% implants were with acid and sand tre-
ated surface (acid etched and sand plasted AC
[ 8B}, while 11.43% were characterized by sur-
face with enhanced hydrophilic features (sand
blasted-large grid-acid etched).

Regarding prosthetic substructures, those worn
implants that were fixed structures (6o,00%)
dominate, and on the remaining implants a
sodo eonstruction was performed.

Deseriptive part - I vou constder the average
values of the pro-inflammatory [L-1f (R1) cyvto-
kines before the intervention, 4 months after
the intervention and 12 months after prosthetic
lnading, for F = gg,86 and p <0,001
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F=99,86 # p<0,001(p=0,000] B0 TPHEAKAHA-
TA JHCTPROVI[HIA TOCTOH CHTHRMKAHTHE Pas-
AHEA,

Tafeaa 1. [L-1ff nposers (R1) / Bonferroni test

Ha Tabena 1. NpHELEIHN G2 HHTEDEIACHATE
PEIANEN B0 BREHOCTHTC HE  Opo-MEGUTEMa=
mopusTe 1L-1f uprosnas npen mETepREHIAjA,
¢ MECEIH 110 HHTCPBCHITH]ATA H 12 MeCei of
MPOTETHY KOTD OITEPETYRAE,

ARG ©2 3EMaT B0 OPEJENA TPOCEUHHTE Bpe-
AOCTH  Fa  anTHHREQAGMaTODHATES TGF-[i
(R1) UeToRHHE Ope] HHTEDReHIAjE, 4 Mere-
IH 00 HETepReHIEaTa H 12 MeCeln off mpo-
TETHYREOTO  OmTeperyBame, sa F=159.63 #n
PL0,001(p=0.000) B0 TPHKARAHATA THETPH=
GyINjA NOCTON CHTHHGHEAHTHA PAATITEE,

Tabtena = TGF-fi oposmens (B1) / Bonferroni test

Ha Tabema 2. npHEAEAEH C8 HATEDETACHATS
PAIANKN B0 BPeIHOCTHTE HA  AHTHITHQUTE M-
ropaiTe TGF-J (R1) ueToKHRR Tpea WHETep-
BEHIHjA, 4 MECenn 1o WHTEPBEHIHJATA H 12
SICRTLH O 1 PHYTET HAROTO CITEHTY B,

s Kowuel wa peagaifeiliy goduesu o
MUNPOGUOAOUINUITE GHLIUIN T CEAMLIKEIH=
TG e HQLLO OHLLAA

Ogpeguaarss Ha axyler Opof Ha aepotn Ooax=
Mepuin

& noMEAAHTHN! FpaM TOSATHENH KoKW,

pacnopeneHy 00 BePHTH, CYCOEKTHH 3a
CTDENTOKOKH

= DI'pas nosermisal Gamemm

o ['pas Herardipmd TerEs o Eves Damann

Ogpeguante MR exyllen Gpoj Ha aHaepoiiu u
iy aiiaiiinano anuoepodnn Gaxilepuu

L AOMHHAHTHI r'PEM' NDEZATHEREN EOEH

{ Peptococeus, Pepiostreptococcus)
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[p = 0,000} in distribution shown there is a 8-
gnificant difference.

Table 1. IL-1fi changes (K1) / Bonferrond test

The Table 1. shows the intern-classes differen-
ez in the values of pro-inflaimmetory cvtokines
IL-1f before the intervention, 4 months affer
the intervention and 12 months after prosthetie
loading.

If we consider the average values of anti-in-
flammatory TGF-f (R1) oytokines before the
intervention, 4 months after the intervention
and 12 months after prosthetic loading, for F =
150,63 and p <0001 {p = 0,000) there is a si-
gnificant difference in distribution.

Tahle 2. TGF-fi changes (K1) / Bonferrani test

The Table 2. shows the intern-classes differen-
ces in the values of anti-inflammatory evtoki-
nes TGF-i (R1) before the intervention, 4 mon-
ths after the intervention and 12 months after
prosthetic loading.

«  Concepd of results obtained by micro-
birdogical analysis and  sermiguantifative

analysis

Determining the total number of cerabic bac-
teric

« dominant: Gram positive cocci, ar-
ranged in chains, suspected to be strepto-
coceal

« a Gram positive bacilli

« a Gram negalive bacilli (thin and short)

Determining the total number of onaerobic
bacteria and optional anaerobic bacteria

» dominant Gram positive cocci (Pepto-
coccus, Peptostreptococcus)
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+« ['paM HEraTWEHM KOKH, CYCTIEKTHH 33
Velonella

+  Dpam  perarHeel  GaUMIH  CyenmerT-
HH 3a neprRoIoHTonaTorend (Bactercides,
Fusobacteriim)

+  ['paM HEPATHBHE COMPATHH DakmepHi
¢ ['pamt nosurHess GaMIH, CYCIEETHH
38 JTUETOMMLLFAR

Opaocor nomely aepofHETe B asacpobHITE
DapTepun Bemne ana partes WOH J0OMHHHDRS
apaepoiure, [loroneMuoT Jen Ha TepHojoH-
TOTATOTEHHTE GakTepHR NPETCTABVEAAT rpaM
HEFATHBHH, aHAePOGHH OakTepHH, HAjYecTo
Gamene, Ho po rpyvoata Ha DepROgoaTonaTo-
e Ce 3ACTANEHH H rpaM NOsSHTHBHETE, AHAE-

PoBEHY, MeMTeCTPENTOROKH.

ARO CE S3EMAT BO NPeOBN; MPOCEsTHIETE Bpeg-
HOCTH Ha npo-wafumMatopanTe  IL-1f (R1)
OHTOEHHH 4 MEcerH ng HHTEPEEHIIjaTa i 12
MECEIH O/l MPOTETHYROTO ONTEPETYRARE, B
PENAH{E CO ONTEPETYRAFRE ¢ MHKPOOPTaHHE-
M, 3a F=9,35 u p<o,01(p=0,004} B0 OpHKa-
FEAHATA AHCIPHOVIIHE NOCTOH CHIRmELHT-
ua paanues (Cpadmsom 1.,

I'padrrson 1. [pocesHnTe BpETHSCTH Ha MRO-0H-
drnamaropus [L-1) o ogHOC HA TORAPOT Ha MEERO-
{PraHHsMH

TTpocesiHiTe BpegpocT (X=210,61 pg/mg) Ha
npo-wafuamaTopiaTe  IL-1f (R1) mprokssn
4 MECEIH Mo WHRTepReHiHiaTs (TP onTepe-
TVREARE C0 MEEDOOPTANHIMH B0 HODMATHE
rpaspue) sEavajae (pao,001) ¢ Ioroiesa o
NpOCCHHATA BPOOHOCT (X=175,95 pE/mgl Ha
OHTOEHHETE 12 MOOEIH of MROTCTHREDTD O00=
TEPEeTYRAERS [IPH ONTePeTVRIES 00 MEKPOOp=
TAHHZMI B0 HOPMATHH TPEHHI ).

[TpocesiHrTe BpeaH0eTH (X=107,30 pg/mgl Ha
npo-HHguamaTopraTe [L-1f (R1) mrmokasm 4
MECELLH 110 HHTEpBEHIIH AT (TIPH 3HACAjHO O1l-
TEPETYVIARS C0 MEEPOOPTAHHIMH] HeaHaTajHD
(p=0,05) & MOrwWIeMa o8 NPoCeYiaTa BpeIIocT
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= a Gram negalive coocl, suspected Lo be
Velonella
e aGram negative bacilli, suspected to be
periodontopatogeni [ Bacteroides, Fusobac-
Lerium)

a (iram negative spiral bacteria
« a Gram positive bacilli, suspected to be
lactobacilli

The relationship between aerobic and anaer-
ohic hacteria was ana partes or the anasrobes
dominated. Most of the periodontopathogenic
bacteria are gram-negative, anacrobic bacteria,
miost bacilli.

But in the group of pericdontopathogens also
gram positive, anaerohic, peptostreptococei
were included.

If we consider the average values of the pro-in-
flammatory IL-1p (R1) eviokines 4 months af-
ter the intervention and 12 months after the
prosthetic loading in relation to the load of
microorganisms, for F= 935 and p <001 (p =
0.004) there will be a significant difference in
the distribution shown on Graph 1.

Graph 1. The sverage valoes of the pro-inflamma-
tory [L-1[i in relation to the lead of microorganisms

The average values (x = 219,61 pg / mg) of pro-
inflammatory TL-1 (R1) cviokines 4 months
after the intervention (the load of microor-
ganiams is in the normal range) significantly
(p <0,001) 15 greater than the average value (%
= 175,05 pg / mz) of cytokines 12 months after
prosthetic loading (the load of microorganisms
15 in the normal range).

The average values (x = 197,30 pg / mg) of pro-
inflammatory IL-1f (R1) cytokines 4 months

after the intervention (at significant load of
microorganisms) insignificantly (p> o0,05) is
greater than the average value (x = 183,52 pg
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(x=183,52 pg/mMg] Ha NETOKHHATE 12 MECeIH
Of, MPOTETHIROTe OUTEPeTVEIRES [TIPpH 3HaYaj-
HO ONTEPeTVELRE @0 MEKpooprannami) (Ta-
ena 3.0

Tabesn 3. [L-1f pposenn [ omrepenisese o
muEpoopranse Bonferroni test

AED 00 30MAT BO OPOIEND DPOCCYEITTE Bpei-
HocTH Ha apTEHpaamaropanTe TGF-f (Ri)
UMTOKHMER 4 MECeiH 10 RETEDBEHIRaTE 1 12
MECEITH O] IPTETHHEGTE ITEPETY R, B
PENAIHA 0 BITENSTVEIRE 00 MHKDODTHHHE-
MH, 2 F=100,91 # p<o,001{p=0,000) B0 NpH-
RAWAHATAE JHCTPHIVIHjA  NoCToH CHTHRAgmM-
kaHTHa pazanka (Mpaderoen 2.},

Npapnron 2. [poceanBEre DREAROCTH BA AHTH-
urpaamaropis TOF-f guToRsHn B0 oIHOC HA TO-

BAPOT Hil MAKPOODTAHHENE

[Mpocenanme BpeguocTH [(x=15347,0 pg/mg.)
Ha aETHHHGNamaroparTe TGF-f (R1) mero-
KHHH 4 MECein no WHTepReRIHjaTa (mpi omre-
PETYBAFRE ©0 MHEDOOPTAHHIMHE B0 HOPMATHA
IPapEiH ) aragajio (p<o,001) @ moroeMa o
NPOCeYHaTh BpeqnocT (¥=13270,0 pg/mg.) Ha
MHTORHHETE 12 MECeITH O NPUTETHYROTD 00

TePETVEAE (IIPH OITEPETYHARE 00 MHKpPOO]p-
FAHHIME BO HOPMATHE FPasmmm).,

[Npoceusmme spegsEocTy (Xx=19502,0 pg/mg.)
na anmuaadmasvaroparTe TGF-B (R1) memo-
KHHH 4 MECEIH 00 HHTEpBEHIMjaTa (IIpH 3R~
UAJHO ONTEPETYRARE 0 MHKPOOPTAHHZMH)
FHAYAJHD [P, 001] & NOTOTEMa O MPoCceyHa-
™ RpeaArnoct (Xx=10989,0 pg/mg.) Ha mHTeRH=-
HHTE 12 MECEIH Of NPOTETHIKOTO OOTEPEeTY-
BT (IPH 3HAYAJHO OOTCPETYBALE L0 MHEPD-

opramgann ) (Tabeaa 4.).

Tafean 4. TGP pposenn [ ormeperyname o
sprpooprarssng Bonferroni test
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{ mg) of eytokines 12 months after prosthetic
loading (with sigmificant load of organisms)
(Table 3).

Table 3. 1L-1f changes/ Toad of microorganisms |
Bonferroni fest

If we consider the average values of anti-in-
flammatory TGF-f (R1) cytokines 4 months
after the intervention and 12 months after pro-
sthetic loading in relation to the load of micro-
organisms, for F = 106,91 and p <0001 {p =
o000} there 15 a significant difference in distri-
bution (Graph 2.).

Graph =. The average values of ant-inflammatory
TEF-f eytokines in relalion to the load of microor-
ganisms

The average values (x = 153470 pg / mg.) of
anti-inflammatory TGF-f (R1) cytokines 4
months after the intervention (the load of mi-
croorganisms i in the normal range) signi-
ficantly (p <0,001) is greater than the average
value (x = 1327q . 0 pg /[ me) of the ortokines
12 months after prosthetic loading (the load of
microorganisms 1= in the normal range).

The average values (x = 195620 pg / mg.) of
anti-inflammatory  TGF-f (Ra) cytokines 4
months after the intervention {at significant
load of microorganisms) significantly  (p
<0,001) is greater than the average value (x =
10989,0 pg / mg.) of ovtokine 12 months after
prosthetic loading (with significant load of or-
ganisms) (Table 4).

Tahle 4 TGF-f changes) load of misrsnrganiams

{ Bonfermoni test
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JAHCKYCHJA

IIATORHHNTE YOECTEVEAAT O KOMIEIEECHH-
Te KACKAAH Hi OCeoHHTErPALN]ATA KaKe H BO
SAIIPARYVBAIEETO HA MEKOTKHBHHTE DAMH H
ToA BO TpHTE has: dasata ma HEdaasanyja
(1L-1, [L-6, THF-a, PD}NGF), nponwdeparnia-
T4 (hasa (MUTOKHHE-AETHRHPARNTE MAKDODArH
CEEPETHPAAT AHIHOTeHETCKH :[:lmupu-— VEGEF
# puGpOAIACT-CTHMYINPAYEN [HTOKHHE) H
thazara wa pemopeanpame [TGF- f). TGF- (i
FAFEMA NEHTPATHA YI0rS DO NPOUecoT Ha Fas-
Apanymate Ha pamgdre. TGF- ja anzadspa
dfvHKIHjATA Ha aKTHBEApAHETe HHQUIaMarop-
HH KASTEH, 10 3adpaypa Npouecor Ha sas -
EVEAHE NPEKy NpOTmepansja | aHrai-
parse BE ROpOGIACTHTE BEAVIVERJER T 1
]:I-EE!'HI:HE'I’EJ]EI-I"I‘:E MEZEHXHMANTHH EFIETHEHN I{DI[P
MPOMORAPEAT METPHEC CHHTEZATA. Ja cTAMY-
MHPa CHETERATA HA KomareH (Romaren T wn T1T)
ol cTpana Ha $ubpofnacTuTe, RANjAE HA HH-
TErPHH ERECHPECHIATA H Ha Ti) HAMWH Y9eCTRY-
BA B0 COCTABOT W MeryeelHOTe ORPIVEAHES Ha
EONASHCEHTE cTRpYETYPH (dhasara Ha pepmoje-
Jrpaske ). Dpoj DHTOKHH NPETHIRHEYEE M00D-
JCMA BOMEHENNGA HA OPOLECHTE 30 BOCK0HATE
dopMania Bo OZHOC HE EOCKCHETA PUCopn-
MH]A BO TOK Hl KICKCHOTO RO R

Hero taka TGF- b Rumjas B kpa OpOLECOT Ha
anrHoreresa, Schierano and Bassi', Schierano
and Bellone® safenesane nopacr na TGF-fi1 n
TGF—ﬂ-ﬂ E0 NEPHHMILTAHTHHTE TEHBA BO 110C-
THMILTAHTAIIHOHAOT MEpHOT H KOHCTATHRAAT
MERA YOMEITHATA OCeOHHTErPAINS SARHCH O
MOIVAALHJATE o DLIAHCHDARETO 1A KOCRS-
Hpte AKTOPH 33 PEMOIEIHPAE ) TOA [PEKy
arovesesa excnpectja ga TGF-f so rek wa we-
AROT NOCTHMILTAHTAIAOHEH TePHOE, OTCVeTHD
i ATOIEMEHE HHB0E B8 IPerE]U amaTopETe
LFTORHEEHE | CRCIPECH N HE TAKDE IHTORAHCKN
PO Koj @ enocoBer I8 ro MOIyITHDE OCTe-
ORAACTHTHOTO (PODMEpake Kako o Qocaras-
HATH ARTHRHOET BO NPHMARHAETE OCTenbmacTH,

“8& Cyrill and Methodins” University in Skopje
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DISCUSSION

Cytokines participate in complex cascades
of osseointegration as in healing soft-tissue
wonnds in three phases: phase of inflammation
(IL-1, IL-6, TNF-a, PDGF), proliferative phase
{evtokine-activated macrophages secrete an-
giogenice factors - VEGF and fibroblast - stim-
ulating cvtokines) and the phase of remodeling
(TGF-f). TGF-f occupies a central role in the
healing process of wounds, TGF-§ inhibits the
function of actvated inflammatory cells, aceel-
erate the healing process through the prolif-
eration and engaging of fbroblasts incloding
periosteal mesenchyvmal cells which promote
matrix synthesis.

It stimulates the synthesis of collagen {collagen
1 and 111} by fibroblasts, affects integrin expres-
sion and thus participate in the composition
and interconnection of collagen structures (re-

modeling phase).

This cyvtokine canses greater predominance of
bone formation processes in terms of bone re-
sorption during bone remodeling.

Also TGF-fi affects the process of angiogenesis.
Schisrano and Baszi®, Schierano and Bellone™®
noticed an increase of TGF-fh and TGF-fiz in
peri-implant tissues during post-implantation
period and conclude that successful osseocinte-
gration depends on the modulation and bal-
ance of bone factors for remodeling, through
increased expression of TGF-B during the
post-implantation period, through the absence
of increased levels of pro-inflammatory cytok-
ines and expression of such a oytokine profile
that is able to modulate osteoclastic forma-
tion and phosphatase activity in primary os-
teoblasts,
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QI 0aapyamse ¢0 OPINL MUKPOOPLa-
v (rmicrobal load)

Co noMolll Hd KOHIEITOT Ha e3VITATHTES Ao~
OHEHH 0 MEEPOIHOIGIIEATE AHATHSH W Of-
MHKBAHTHTATHERATA 2HATAIA JHIAKTHYEH M
OOEMHEME DORLHMBeYHHTE HMIUIAHTHH C1y-
AW EAaKD HMILTAHTH I{Bj KixH TTOCTTHL UEFEEEH!T:F—
BRELE 00 MHKPOOPCAHASMA BD HOPMATHHA Fpa-
HHIHE (moman Gpoj HE Habpojarn MHEpoOpra-
HHIMH K78 & noasnrakos fpojor va anaspofn
A aepobH) H MMOAAHTH Kaj KoH c8 JeTeRTHpA
IHAMATHO (OTEPETVREIRE G0 MHEKDOBRTAHHEM
(roses Bpoj Ha MEKPOCPIAHHIME KAAEe A0MH=
HUPAaT AHaepofiTe). AHLUIHIRpaEn i aodue-
HISTR PeayITaTH VTRDAMBAE LEED HaCeIyBa G-
T HA MHEPSOPTANNIMETE HA CVIIPACTRYETYE-
T H HHEHOTO ORHCYCTED B0 e pHEMILIAETHI-
OT CVIKYC HME CHMHHGIKARTHED BINJaHIE Bpd
UHTORHHCKROT TROiHT HA DEpHHMILTAHTHHTE
ThHEL. Kaj AMINaHTHTE KOH aHavaiMe ce of-
Mepefiek oo MUKPOOPTEHLEME (2 TeTERTHDA
TIOMIAT CTETTEH 1 A Ha MpoHBIaMaTopiiTe
OHTOKHHH Koj KpeHpa eHe npoHfuiamanop-
[0 MISBE 33 DOMETEHIHBEA Peakiuja Ha Map-
FHHLTHATA Kocka [, marginal bone loss™),

Laxifliepuckn aiflveawja o MUKpoOHD
O TR e

Muxpmpropata 0ROAY HMIIAHTHTE € CIHMHL
HH OHEA KOja MOCToN 0ROy IpHpojiHETe 3a0m
“ KeaHTHTETOT H KEAMHTETOT HA TUTAK AMMEe-
AMjaTA Ha AMITAHTHATA NORPIIAAA € GHTHa 33
IOAT Yenmex Ha AMIanTHaTa Teparnma. Huan-
WHJATHHOT HACTAH B0 MATOMEHEIATA HA TOT0-
Jiest Gpoj v GakTepHckd IPeIHIBHEAHN 5abo-
JIVERLELA PTCTARYRA IPROOHTHATL ATXeaH]a 1
DAKTePHETE Ha HMIVIARTHITA HoBpEHHL, O
TVES [NPOH2NervEs PagTor 1eka IpepeHijaTs
Ha [AKTEPHCKATA ATXCIH]A HA HHTADOPLTHHTE
MEEH H OEPCTH TEMEA © O I:IIE'.'.'!EL‘E'D SHEYCHME.
BHopHIMOBHTE 8 COSRTARIAT HA CHTE HM-
NIAHTHH TOEPIHEN, KonoHHzamHjaTa oo MH-
KpPOOpradHssel Ha WMILIaHTHATE TORDIIHE:S
H NEpHRMILTAHTHHTE TEHEA MOWKE Jla ¢2 jaRH

JVPH W 92 HeXoaKy MHHYTHY. KapaxTepHeTH-
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Load of oral microorganisms (microbal
load)

Using the concept of the results obtained by the
microbiological analysis and the semiquantita-
tive analysis didacticly we have divided individ-
nal implant cases to implants which has a load
of microorganisms within normal limits (less
is the number of the counted microorganisms
where there is an equal number of anaerchic
and aerobic) and implants in which signifi-
cant load of microorganisms is detected (great
number of microorganisms in which anaerobes
dominate).

Analvzing the results we found that the micro-
organisme populating the supra-structure and
their presence in the ped-implant suleus has g
significant impact on the ortokine protile of the
peri-implant tisanes.

The implants that are significantly loaded by
microorganiams have lower levels of proin-
fHammatory cvtokines drop that creates a
proinflammatory milieu of intense reaction of
marginal bone {, marginal bone loss").

Bacterial adheston and microbial load
The microflora around implants i= similar to
that which exists around natural teeth . The
quantity and quality of plaque adhesion of the
implant surface iz important for the long sue-
eeas of implant therapy.

The initial event in the pathogenesis of a num-
ber of diseases caused by bacteria is an initial
adhesion of bacteria to the implant surface.
Henee the fact that the prevention of bacterial
adhesion to intraoral soft and hard tissues is of
particular importance.

Biofilms are created on all implant surfaces.
Colonization with microorganisms on the im-
plant surface and peri-implant tissues can oc-
cur even for a few minutes?.
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EHTE Hil MODPHINHATA B XEMHCEHOT COCTAE Ha
HMILTANTHATA MOBPIIHEY lJ'II-[Iﬂ.-i]T Hil KOMHYE-
CTHOTO ¥ Ha KOMTIOSHI[HaTa Ba G oot

TloBpHIMUCKNTE KAPAKTEPHCTHEA Ha Tpan-
CIHHMAEAARHOT O Ha HMILTAHTHHTE KoM=
MOHEHTH HCTe Taka Of BOSHA JETePMHENGH-
TH Ha GawTepuckaTa agxeswja. BaETeprcsars

ATNEZHA OKAMNYBA ANPEETHI NOIHTHEHA
OOEPRREOCT CO NOEPUIHHCKATA PamaBOLT HI
HMTLTANTHATA DOBpOEIHEA,  Bo 3apmcHOCT 07
noepmrHickata panasoct coopen Albrektsson
and Wennerherg', HMIanTMTE 08 KATEMOpH-
IHPANH Kako: MasuK (Ra <0.5 (i), MEHHMAT-
oo panasd (Ba 0.5=1.0 gm), YMepedo panasd
{Ra 1.1=2.0 um), parasy (Ra >2.0 pm).
Mexagwzaarare na ETIE‘]JEE‘.E‘H]IE Ha ﬂ'p!.l'!'E'l-l"['E
fiaRTepHi 34 TERCTHTE TORMIHHH Ce YIITE He
8 B0 IOTIIOAHOCT pasjacier. Bo voraTa mpaa-
HHHA MMILTANTHHTS NOBPIINHE ¢8 TORpHEHH
o0 cTeRHaTa olRHAKS Koja of QopyEpa npexy
ATNCOPTIAA HA CANHRADHH KOMIOHEHTH Ha
COEPITHEATA B TRARCIHEFIBAAHNOT AbaTaen
wiH Ha rusreeodopsepare (Ghealing implant
components”), Opanmunre GEXTCPHE NOSOLHA
PEAMVPEAET OO0 CATHBAPHHTE KOMIODHCHTH 0
HEN [J8 of IXepHpaaT 38 nosprasanTe. [To se-
KOUTEY EHE HA COo0oIHE IMNEK (eOopMAmEja, Ha
NOEPUTHHATA JOACa 00 MaTYPanHja Ha DAk
0 SPOASMEH NPONEAT Ha NOIRWHEE MUKpOOp-
TAHHIMHE M CITHDOXETH.

TTowpIrHACKATE MOgRGEEANHA ® ynoTpefara
Hd PALTHIHA MATEPHIAAH WITE DETeBANTHA
YAOTE BO DAKTEPHCKATS AMXE3H]A HA HMILIAHT-
T NoppiiEda.  BakTepuime  Nokasviass
pasIHYHE  HPHEHTETH  HA AIXEAH]A 58 pas-
AvcEd Marepijann, LIHpeodiys okcHasueme,
HHPROEHYM BIETPHIHNTE EAKO # THTAHMYM
HETpaa (TIN) DOEpHCHATE DOBPIIHHEY [00-
Easypaae cHrEnHEaHTH peavELHja Ha Dax-
TEPHCEA SAXE3HJE, HAKO OOCCAVBAID CTHYMHH
EAEIETEIHCTHEN HE MOBPIIMHCEA PRIIABOCT
(Ra 0,75+0.0501T 38 THTAHHEYM, 0. 70+0,06)0m
3 THPKOHAEYM okCAA). HUCKHOT ROmoRHzE:-
[HEEH NOTEHITHIAT HA [HPKOHHYM OKCHAOT
HAREDG]ETHO OB JOHH Ha HeroRaTa Cymepim-

Facwlty af Denlistry

The characteristics of the surface and the chem-
ical composition of the implant surface affect
the quantity and composition of biofilms, Sur-
face features of transgingival part of implant
components are also important determinants
of bacterial adhesion, Bacterial adhesion shows
a direct positive relationship with surface
roughness of implant area.

Depending on surface roughness according to
Albrektsson and Wennerberg', implants are
cabegorized as: smooth (Ra <005 pm), mini-
mally rough (Ra 0.5-1.0 um), moderately rongh
(Ba L1-z.0 pm}, rough (BRa> 2.0 ym).

Mechanisms of adherence of oral hacteria for
solid surfaces have not yet been fully clarified.
In the oral cavity the implantable surfaces are
covered with acquired laver that forms throngh
adsorption of salivary components on the sur-
face of trans-gingival abatement or gingival-
formers (, healing implant components™).

Oral bacteria subsequently react with sali-
vary components to adhere to surfoces. After a
few days of free plague formation, the surface
comes to the maturation of the plague with in-
creased percentage of moving microorganisms
and spirochastes'.

Surfare modification and nse of different ma-
terials plav a relevant role in bacterial adhesion
to implant areg. Bacteria show differemt affini-
ties of adhesion to various materials,

The surfaces covered with zirconium oxide,
sireonium amd titanium nitride (TINY showed
significant reduction in bacterial adhesion, al-
though they possessed similar characteristics
of surface roughness (Ra 075 +0.05 pm for
titanium, o.76 +0.06 pm for gEirconium oxide).

The low potential for colonization of Zirconiom
oxide is probably due to it superficial struc-
ture i.e, the degree of its electrical conductiv-
ity. During adhesion, depending on the specifie

131



YirpepasreT . On, Knpsen w Meroml” eo Cronje

PHAEYITCT - LK

[HJARN CTPYRTVEE OJHGCHO HA CTENeHOT Ha
ESETPUIPOBOLIHBOCT, Bo Tek Ha agxeaMjara,
BO SABHCHOCT O CHeUBpHYHaTs CrOOpHOCT
HA CVOCTPATOT GAETePHITTS HIH LOHIPRET IR
AKTIETTHPAAT EMERTPOHN 00 CVOCTPATOT, Of-
AOCHD DAKTEDHHTE KOH ADHHDAAT eNesTIHH
AAXEPHPAAT HHECHIHO B0 OMHOC Ha DaKTEpHITS
EOH AKIBENTHDEAT ETeRTpoHH of cvBCTpaToT,
MofinerRdTe PEIYATATH O TOTMeMHOT Gpoj Aa
AHANMINPAHN CTVIMH, ja NOTEHIHPART NOTPe-
DorTa 30 APOHAOTARE HA ONTHMATHH QHIHYKD-
KEMHCKH NAPAMETPH HA TPAHCTHHTHBATHHATE
ACTFEH HE HMILTAHTHITE NOBPIIFER B HA -I]'E'E*
TRMUHHTE BKOH Ei‘i T ADBECIETE HE MAHTMYM K=
ADHAHAIIHCEIIOT I'II.'!I'.['E'H'II_H:iE.'II.

[lpr nocTasyBas::e HA OROTETCEHROT abETMeH
34 WMOAAHTOT ¢ QOPMEpA MEKDOMVEHATH-
Aa  (microgapl NoMery JReTe KoMNOHERTH
KOja MOME Aa ¢8 OIHECYRd KaKO Peseppodp Ha
MEEpoopramEspEt, [IpHCYCTIOT HA MEEDO-
MYEAATHHATA  {MHEEOTPOCTOPOT] Ha  COojor
noMely afarMenoT | WMIaHToT Bo Grcka
pefaja co BoCKaTa MOMe A Hipa VAGRL Bo
MEPrHHATHOTE IYDeme Hi Kocka. JIRsajnoT Ba
COOHOT MOMETY MMILTAHTOT B AGSTMEHOT WOHE
A HMA OgpegeEHo mmjan:m! HA EOAMTeCTROTE
HA fGaRTepHcRa MeHeTpaniHia B0 BHATPEIIH-
OT [leA HE JEHTLIHHTe HMILTAHTH (excTepeH
KEKCATOHATEH CN0j, WHTEPEH XeKcATOHANEH
CH0j, BOHYCEH CI0J, TRH-KGHLIEH HICTEDeH Coj
wan o). Tesmer el al” po cpojara erviamja,
VIRPRILTE MEBEHMANHL BeHETPALlH]a Ha OepE-
OAOHTONATOrCHH DAKTEPHH B0 BHATPCIIHIOT
e Ha MMIUIEHTOT K4 MMILTAHTHTE 0 KoHye-
HE BpCEA NoMely HMIIAHTOT H aDaTMeHoT 3a
PAIAMKEA O] HMILTAHTHTE C0 TRH-KAHATEH HH-
TEPEH CTT0].

DEIVEATHOTO ONTEPETYVESRE HA HMILTAHTHTE
W CHITHTE HA UEAKOTPHTHEOR MOWAT HCTO Taka
A NpUACHecaT 3 GAETEpPHCKATA KOJOHMPIa-
Hija Ha MMAAAHT-204TMEH MEEPOIPOCTOPOT,
Hewxoney daxropn Moar g8 NpeAOHECAT 38
MOTCHIMJATHE  KUIDHRIATHIA  HE  OpETHH=
™ MAEPOOPraHaaMya HA ]IHIJ.MHT‘-BEBTHE‘H
MHKPONPOCTOPOT B TOAZ CTEIEHOT HA Dpemms-
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resistance of substrate bacteria they either do-
nated or accepted electrons from the substrate,
Le. the bacteria which donate electrons adhere
more strongly against the bacteria that ac-
cepted electrons from the substrate.

The resulis of most of the analyzed studies
emphasize the need to find the optimal physi-
cal-chemical parameters of trans-gingival parts
of implantable surfaces and abatement that
would bring the colenization polential to its
minimum.

The zelting of prosthetic abatement for the im-
plant form microgap between the two compo-
merts that can acl a8 a reservoir of microorgan-
ismst

The presence of the microgap {microspace) on
the connechon between the implant and abate-
ment closely involved with bone may play a role
in marginal bone loss,

The design of the connection between the im-
plant and abatement may have some impact
on the amount of bacterial penetration into the
inner part of dental implantzs (external hexago-
nal connection, internal hexagonal connection,
cone-circuit, three-channe!l internal crcwmt,
ete )

Tesmer et al.¥ in their study found minimal
penetration of periodontopathogenic bacte-
ria inside the implant in implants with conical
connection between the implant and abate-
ment unlike implants with internal three-chan-
nel eonnection,

Cheeclusal load of implants and the forces of
chewing pressune can alse contribute to bac-
berial eolonization of the implant-abatement
microspace. Several factors may contribute to
the potential colonization of oral microorgan-
isms in implant-abatement microspace includ-
ing: the degree of precise matching of implant
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HO CORMACAE WA WMIVANTHATE KOMIOHSHTH
(implant-abatmen interface), cineme won oo
YOOTPEOVBLAT N MOCTABYBAE Ha A0ATMeHH=
T (ropx 25MNem, 35MNem) 1 CHARTE HA OpOTE-
THEKOTE (MTEPSTVEAFRE TTPH MVHEIN]E Ha WM-
IaHTHTE -pumping effect™,

MowkHETE (AETOPH KOH MOMEAT 1A NPeIH3EH-
EAAT TVOEHE Wi MADTHRANMHA KOoCEa ofcepam-
PEHH BO MPRATA MAHHA HA JIVARIHjA HA AM-
ILTANTHTE, HHBOMBHPAAT DaKTEPHOKA IXeanja
O HMILEAHTATA NODPUITHA, XHPYPILEL THay-
M, OEJAYZAHO OPCONTeRETYBALE, IPHCYCTED
Hil MEEPOMVEHATHEG NOMOTY HMIVIAHTOT B
abaTMenoT, HeaJekBaTHE DHOMOIMIKA DTHPHH,
NMIUTAHTEH EPCCTILECH MOV H CIL

“8& Cyrill and Methodins” University in Skopje
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components  (implant-abatement  interface),
the forees uged in setting abatements (Torquay
2iNem, 35Mem) and the forces of prosthetic
loading during implant function - pumping ef-
fect'™,

Possible factors that may cause marginal bone
loss observed in the first year of implant func-
tion, imvolved bacterial adhesion to implant
surface, surgical trauma, oeclusal overload, the
presence of microgap hetwesn the implant and
abatement, inadequate biological width im-
plant erestal module ete.

Coamka 1. TIporerny g Sy npasipsTy e

Figure 1. Prostethie suprastrsciure

Tabeaa 1. [L-1f pposens (K1) / Bonferroni test [/ Table v, TL-1f changes (R1) / Bonferroni test

[L-tf nipossesan 1 [a} {5}
(R1) 061 2ub, 42 17708
1 I.l.'t E ,Ilﬂm bt e
] [L-1 5 /4 mac. no L p—
% | TLen oz mec. oa . wie

PG00

Tatena =, TOF-[} oposesn (Rt} / Bonferroni test | Table = TGF-[i chaniﬂ (fr) [ Bonfervoni test

TGE-f nposesis 11} {2} i3}
(B} S0 1549520 12052.0
i TGE-f / npen P P
2 TGE- B f 4 secous me - i
4 TGF- B /12 meceus og st .

pP<O,0015 "
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Tpadmeon 1. [TpocednmnTe BPeaHOCTH HA Mpo-
neduamaropuy [L-1 8o ogsoc 12 TosapoT Ha Chart 1. ']11-& average values of the ]_:nm-in.'ﬂarr:'nma-
MHKPOOPTAHNEMH tory [L-2f in pelation to the load of micmonganisms

[I:.a*nm 1: HPQCEHHHN HPE.EI.HEIETJ-:I Ha AHTH Chart 2. The average vaklues of ﬂnﬁ—iﬂ.ﬂmmﬂtﬂ!}'
- wndhramaroprn TGF-P unTosksan 8o ogHoc TGF:—[] cytokines in relation to the load of microor-
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Tatieaa 3. IL-1[} npomesn / onrepeTvBamke oo MEEpsopraaiayn) Bonferroni test
Table 3. [L-1[} changes, Inad of microorganisms / Bonferroni test

Mikrohal boad [L-1)f npomeaqn {1} {z} {3} {4}
{R1] 219,61 f175.05 | 19730 | 1Bg.s0
1 Hapaa i FRaHHUpM [L-1 [ J 4 mee. na s
= HagwianHm FRaHMLH IL-1 [ f 12 mee. ag, e
3 | 3nsyajHo onTRpETYRAHE IL-1 f [ 4 mec, no
4 | Awauajuo onrepeTyname [L-1 f J 12 sec. an,
ﬁlml LLE g

Tabesa 4: TGF-f oposetn [/ onreperynams oo MUkpooprartrasy, Bonferron test
Tahle 4. TGF-f changes load of microorganisms [ Bonferroni test

Mikrabal boad TGF-f npomenn {1} {a} a1 14+
(R1) 15347.0 | 13279,0 | 195820 | 10980.0
1 HopenanHM FpaHuLE TGF- [ /4 meceys no i
2 | Hopsanuu rpanvus TGF- B /12 raeceuman |5
4 | AnauajHo onTeperyBake TGF- [ /4 meceun na T
4 | 3HaMajHD onTepeTYEaHE TGF- B /12 receus o, vl
P01
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