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[ToHnMaHMe CyLHOCTH 3YOHOIro HaNEeTa/6MOoIN/IEHKM M OTBETa Ha HEE CO CTOPOHbI MaKpOOPIaHN3Ma XO39MHa obecrieynsa-
ET HEOOXOAMUMYIO OCHOBY AJ15 ITOHUMAHMUS XPOHUYECKOrO apOJOHTUTA U €0 B3aUMOCBSI3EU C OBLUNMU XPOHUHECKUMU
BOCIA/INTE IbHLIMU 3300/1€BaAHUSIMM HE/IOBEKE, a TAKXKE /1 0O0CHOBaHNS /iederns, CTaTbs MOMOXET YNTATESTIO [TOHSTH
HE TOJIbKO MEXaHU3MbI BO3AEUCTBUS 3YOHOr0O HA/IETA ITPU NAPOLOHTUTE, HO U 1OYEMY SPDEKTUBHAA 60pbba C HUM MO-
XKET YIIYYLLINTE OOLUEE 340PD0BbE, @ TAKXKE MPUYMHBI OO/IbLUIEN MITN MEHBLUEH NHANBUAYAE/TIbHOM CKIIOHHOCTY K 1aPO4OHTH-
TY 3@ CYET BHYTPEHHUX U/ CUCTEMHbLIX QAKTOPOB. [IPOaHa/IN3NPOBaHbI OCHOBHbIE HAIPaB/IEHNS JIEHEHUS XPOHNYECKOIO
1aPOLOHTUTAE, CDEAN KOTOPBIX CHATUE 3YOHbIX OTIIOXEHUIA U aHTUOMOTUKOTEPAIUS OCTAKOTCS IEDBOV JIMHUEN U COCTaB-
JISIOT OfHOBPEMEHHO MPOPUIGKTUKY CEDAEYHO-COCYANCTbIX 3300/1€BaHMY, ANAOETE, BHYTPUOO/IbHUYHBIX [THEBMOHMA U
HEB/IaronpUsITHOro B/MSIHUS Ha OEDEMEHHOCTb.

KntoueBble crnoBa: XpOHUYECKUI NapoAOHTUT, CUCTEMHOE BOCManeHue, neyeHve, NpodunakTmka, napoaoHTonaToreH-

Hast MUKpobHasi Guonnexka, reHeTudeckuii oMcomnos

XpoOHidHMi napogoHTUT (XI1) po3BMBaETbCA BHAcHI-
OOK MOpYLUEHOi BiAMOBIAI MaKpoopraHiaMy Ha MapooH-
TONaTOreHHi NpeAcTaBHUKM Nig’siceHHOI MikpobioTu [9] i,
pasoM i3 CynyTHIM riHrBITOM, CTAHOBUTb HanoLMpeHiLle
XPOHIYHE 3ananbHe 3axBOPIOBaHHA y noanHu. HepasHe
obcTexeHHs gopocnoro HaceneHHs CLUA nokasano no-
wupericte XM 47% cepep popocnux [28]. MapogoHTUT
mae GaraTtodakTopHy eTionoriio, y BUrMsaA4i NoegHaHHs
3aranbHUX FeHeTUYHUX BapiaHT, SKi 3MIHIOIOTb peakLito
Ha nig’ssceHHy Mikpodonopy, WO BeAe A0 noyaTtky i npo-
rpecyBaHHs 3axBoptoBaHH4a [9]. NapogoHTONaToreHHMMn
Hapasi HasuBalTb rpaMHeraTuBHi OakTtepii: Aggre-
gatibacter actinomycetemcomitans, Porphyromonas gi-
ngivalis, Tannerella forsythia. XI'l pobuTb BHECOK Yy NOCK-
TNEHHsI CUCTEMHOrO 3anasieHHs1 3a paxyHoK BhnuBiB 6ak-
Tepin, WO NoTpannsAlTb Yy TKaHWHKU, remMo- Ta nimdoump-
Kynsilito Yyepes3 napofoHTanbHi kuweHi [4]. Lli G6aktepii
aKTUBYOTb rocTpodhas3oBi peakuii NeviHku, iMyHHi KniTu-
HW, 30Kpema, HeNTpodinu, Wo Npu3BoANTb A0 «oKcuaa-
TUBHOro cTpecy». [ligTBepmxeHo, WO came 3ananbHa
BiANOBIAb MakpoopraHiamy «rocrnogaps» Ha Oaktepii i ix
NpoayKTW BUKIMKaE Ui nopylweHHsa. Taka Bignosigb Bia-
OGyBa€eTbCsl Ha HM3bKOMY PiBHI, ane TpMBae pokamu i no-
cunioe 3aranibHe, CUCTEMHE 3arnasieHHs], WO € OCHOBO
po3BUTKY GaraTbOX 3axXBOpOBaHb, MOB’sI3aHUX 3 BiKOM [2,
13].

€Bponenicbki BYeHi nepenbavatoTb HanbnNMx4um 4va-
COM 3pOCTaHHS! MOLUMPEHOCTI TSHKKMX hOPM NapOSOHTUTY
BHacCnNigoK 30iMblUEHHS] HACENEHHS Y CBITi, MOB’A3aHOrO 3
NOJOBXEHHAM TPUBANOCTI XXUTTS | 3MEHLLEHHI BuaaneH-

HA 3y6iB 3 1990 no 2010 pik. Tskki popMM NAPOAOHTUTY
cknagatumyTb npobnemy AN CycninbHOI OXOPOHWU 340-
poB'd, a TakoX enigemionoriyHUn nepexig oo HeiHdek-
LiNHMX 3aXBOPIOBaHb, L0 BU3HAYaETLCA BXe 3apa3 B ba-
ratbox kpaiHax [30].

3B’5130K Mi>K XPOHIYHUM NapOOOHTUTOM i CUCTEMHUMMU
3ananbHUMK 3aXBOPIOBAHHSIMU MiJ03PHOIOTL AaBHO, ane
pokie 20 TOMy NapoAOHTUT PO3rNsAAaBCcsa K HACMIAOK M
HaBiTb NPOSIB TaKUX 3aXBOPIOBaHbL Ta/abo CTaHIB Takux sk
NCUXOEMOLINHNIA cTpec, KypiHHS, IXC, Bik. CborogHi ae-
TanbHO BCTAHOBIEHO, Wo i X nopyLiye 3aranbHUA CTaH,
Hanpuknag npv giabeti, abo BucTynae akTopom puan-
Ky, 30Kpema, aTepocknepoasy [2].

JJokasu e3aemo3e’si3kie Mix XpPOHiIYHUM napodo-
Hmumowm i diabemom HacTynHi. [iabeTt 2-ro Tmny pos-
BMBAETLCSA Ha (POHI CUCTEMHOro 3anareHHsl, Lo Npu3s-
BOAMTb A0 ocrnabneHHs cpyHKuUii B-kniTuH nigwnyHkoBol
3ano3u, anonTo3y i Pe3NCTEHTHICTI A0 iHcyniHy. Cy4acHi
OaHi NigTBepaXylTb NOCUMEHHS CUCTEMHOrO 3anarneHHs
(6iomapkepwu roctpoi asn i OKCMAaTUBHOIO CTPECY), Lo
PO3BMBAETLCA BHACIAOK NOTPANNAAHHS MIKpOOPraHiamiB i
daKTopiB BipyNEHTHOCTi 3 NAPOAOHTY B LMpPKYrsyito, 3a-
Gesnevyoum TMM caMuUM WMOBIpPHUIA MeXaHi3M HeraTuB-
Horo BnnuBy XI1 Ha giabeT Ta oro ycknagHeHHs. Enige-
MiOMOriyHi AaHi NOCNiAOBHO i HAAIMHO AOBOASATh, WO Ba-
XKW NapoAOHTUT HeraTMBHO BMNNMBAE Ha rMiKEeMiYHWUA
KOHTPOIb NpU LyKpOBOMY AiabeTi Ta rnikemito y nauieHTiB
Oe3 piabeTty. Kpim Toro, y nauieHTiB 3 LykpoBum giabe-
TOM, iCHye MpsiMa Kopensuia MK TSXKKICTIO NapogoHTUTY
Ta ycknagHeHHsMu fiabeTty. HoBi fokasu 4eMOHCTPYIOTh,
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O MaLiEHTN 3 MapOAOHTUTOM BaXXKOrO CTYNeHs MarTb
niaBULLIEHUIA pu3NK diabeTy. [ocnigKeHHs No niKyBaHHIO:
paHOOMI30BaHi KMiHiYHI BUNpPOOYBaHHs 4iTKO Bigobpaa-
10Tb, WO MapofoHTanbHa Tepanisi NPUBOAUTL [0 3MEH-
weHHsaM Ha 0,4% HbA1C 3a Tpu micaui, Len KniHiYHMN
edeKT eKkBiBaneHTHUN 0OOaTKOBOMY 3aCTOCYBaHHIO OpY-
roro npenapary y papmakotepanii giabety [14].

Hoka3u e3aemo3e’si3kie MiX XpoHiYyHUM napodo-
HmMumom i cepyeeo-cyOUHHUMU 3axe8O0pPH8aHHSIMU
HacTynHi. Mpu XI GakTepii 3 NapoAOHTaNbHMX KULLEHb
noTpannsloTb Y KPOBOTOK Ta aKTMBYIOTb 3anarbHy iMyHHY
BiANOBiAb 3a KiNbkomMa MexaHiamamu. Ha TBapvHHUX Mo-
Aensx NpooeMOHCTPOBaHO, WO 3ananbHa peakuis cnpu-
si€ (POPMYBaHHIO, BU3PIBaAHHIO | 3aroCTPEHHIO aTepockne-
POTMYHUX GRSILLOK. Y3romxkeHi enigemionoriyHi gaHi Bigo-
OGpaxatoTb, L0 NapoAOHTUT € PU3NKOM Ansi PO3BUTKY Y
ManbyTHbOMY CepLEeBO-CyaAVHHMX 3axXBOPKBaHb, Hesa-
JNIeXHO Bif, iHWKNX CYNyTHIX N cnpnatnnemx dakTopis. Jo-
CIiJKEHHA NO MiKyBaHHIO HaBOAATb MOMIpHI goKasn, Lo
napogoHTarnbHa Tepanis 3MeHLLYE CUCTEMHE 3ananeHHs,
O MiATBEPAKYETLCS 3HWXKEHHSIM C-peakTMBHOro Binky i
piBHS OKCMAATMBHOrO CTpecy, W npusBoguTb A0 nonin-
LIEHHS! KMNiHIYHMX Ta GioXiMiYHMX MOKa3HWKIB PyHKUIT cy-
AVHHOro enpgortenito [4, 13].

Hoka3u e3aemo3e’si3kie MiX XpOHiYyHUM napodo-
HMumMoM ma HecnpussmiueumMu Hacsidokamu npu ea-
e2imHocmi nonsraloTb B HacTynHomy. [MapogoHTonaro-
reHHi MikpoopraHiamu, nNoTpannsyM y KpoBoooir, Aocs-
raloTb OTOYYKYOro cepefoBuLLa Mroaa, Ae 3anyckawTb
3ananbHi Ta iMyHHi peakuii, WO BNNMBalOTb Ha eTo-
nnaueHTapHuin 6nok. Lli 6aktepii MoXyTb, Takox, noTpa-
NNSTU 0 NEYiHKW, CIPUYMHSIIOYU NPOAYKLIi npo3anarnb-
HUX bakTopiB, AKi NOTIM NOTpannaTsL Ao nnody. Enige-
Mionorisi, BigobpaxeHa B KMiHIYHUX JOCHIIKEHHAX: HU3b-
Ka Bara npu HapoKEeHHi, JOCTPOKOBI Nomoru i npeekna-
Mncist Oynu NoB'A3aHi 3 HAABHICTIO NAPOACHTUTY y MaTepi
(3a yMOB BpIBHOBaXEHHs1 BCiX iHLUMX (DaKTOPIB PU3MKY).
MpoTe, cTyniHb acouiaTnBHUX 3B’A3kiB MixX X1 i Hecnpus-
TNUBMMU pe3ynbTaTamu BariTHOCTi KONMBAETLCS MiX [O-
CNiAXEeHHAMW, a Oesiki aBTOpW He 3HaxoasTb iX B3arani.
HeogHopigHICTL JaHMX MOACHIETLCA BIOMIHHOCTAMM B
opraHisauii AocnimpKeHb, PisHUMK NONyNAUIMUA i PisHUMHK
MeTodamm OLiHKM i kKnacudikauii 3axBoptoBaHb NapoaoH-
Ty. PesynbTaTi KMiHiYHUX OOCMigKeHb nokasanu, o, 3a-
ranoM, 3HsTTs 3yOHMX BigknageHb, WO MNpoBOAUNUCS
NpOTSAromM ApYyroro TPUMECTPY BariTHocTi, 3 abo 6e3 aH-
TubakTepianbHoi Tepanii, AeLo noninwysanu HecrnpusT-
NMBI Hacnigku BariTHOCTI, Taki sIK nepeagyacHi nomnory i
HU3bKy Bary HOBOHapOMXeHOoro. Ane aeski KniHivHi goc-
NiIKEHHA NOBIOOMAANN NPO  3HAYHWA  CAPUSATAMBUIA
edeKT, MOXIMBO, L0 Y NEBHMX MONYNALiSX BariTHUX na-
poOoHTanbHa Tepania cnpaegi HeobxigHa. MpuynHamun
HEY3ro)XeHOCTi pe3ynbTaTiB Pi3HUX AOChigXeHb MOXe
OyTV Te, WO B3AEMO3B’A3KN MiXX MApPOAOHTUTOM i Hacnia-
KaMu BariTHOCTi € Ginblu CKnagHMMK, HiXXK cyvacHe po3y-
MiHHS, TAKOX Ha pe3ynbTaTv OOCNIAKEHHS MOTNN BNK-
BaTW TWMN Ta Yac NikyBaHHs 11 cnocobwu Bigbopy nauieHTiB.

MapodoHmum ma iHwi 3axeoproeaHHsi. ICHyIOTb
NPUNYLLEHHS NMPO 3B'A30K MiXK 3aXBOPIOBaHHAMU Napono-
HTY i XPOHIYHUMY OBCTPYKTUBHUMMW 3aXBOPHOBAHHAMU ON-
XanbHUX LUMSIXiB, XPOHIYHUMK 3aXBOPHOBaAHHAMWU HUPOK,
peBMaToigHUM apTPUTOM, KOTHITUBHUMWU MOPYLUEHHSIMU,
OXUPIHHAM, MeTaboniYHUM CUHOPOMOM i AesikuMK Buaa-
MU paky. Ha cborofHilwHii AeHb rpyHTOBHO AOBeAEHO,
O MiKpoOpraHiamMmu GionmniBkM NapoAoHTaNbHUX KULLEHb
34aTHi BUKNUKATW BHYTPILUHBbOMIKAPHAHY MHEBMOHIO Y
nauieHTiB, siki NnepebyBaloTb Ha LITY4YHIi BEHTUNAUIT ne-
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reHb. [lokasu nonsraioTb y TOMy, WO BUSIBMEHI pecnipa-
TOPHi NaToreHn MawTb MOXOAXEHHA 3  poTo-
BOi/napofoHTanbHoi GionniBkn, siki mornmm GyTy acnipo-
BaHi NauieHTaMmu 3 NEBHUMM pU3NKaMKU B yMOBaXx cTauio-
Hapy, WO Npu3BOANTb A0 BHYTPILUHLOMNIKAPHAHOI MHEB-
MOHii. EnigemionoriyHi gaHi nigTpumyoTb ponb poTo-
BOi/napodoHTanbHoi BionniBku, sika CTaHOBUTL pe3epBy-
ap pecnipaTopHMX NaToreHiB y nauieHTiB 3 NoraHoto ririe-
HOI NOPOXHUHKU poTa Ta XI1. JocnigXeHHs pexnmis ni-
KyBaHHSA (KOHTpOMbOBaHi paHAoMi3oBaHi BUNpobyBaHHSA)
BigoOpaXkalTb YiTKy porSib ririEHM NOPOXHUHWU poTa Y Mno-
nepeaXeHHi BHYTPILLHbOMNiIKApHAHOT MHEBMOHIi y cTaLio-
HapHux xBopux [13].

CninbHi 3ananbHo-0ecmMpyKmueHi MexaHiamu ons
XPOHIYHO20 napodoHmumy i cucmeMHuUX 3ananbHuUx
3axeoprosaHb MOXyTb DyTW onocepenkoBaHi MaTpuKC-
HUMK MeTanonpoTteiHazamm (MMI1), cepuHOBMMU NpoTe-
iHasammn MMAJ-noxoaeHHs, nnasmiHoreHom, daroum-
TapHUM MexaHiamomMm, MexaHiamamu RANKL-akTmBauii
octeobnactie [31], NFkB [2] Ta iH. Tak, KniHi4HO-
3HauyMMummn € nonimopdiam 5A(-1612)6A) rery MMTIT-3,
nonimopdiam C(-799)T reHy MMI-8 Ta nonimopdiam
C(-1562)T reHy MMI1-9, ski 3ycTpiyaloTbcA LOCTOBIPHO
yacTilwe i cepepn XBOPWX Ha CepLLEBO-CYOUHHI 3axBOpHO-
BaHHSA, i Ha peBmaToigHun apTpuT, i Ha XI1 [8]. MeBHi no-
nimopaiamu reny I1-1 NoB’sA3yt0Tb OAHOYACHO 3 NAPOAO-
HTUTOM i giabeTom [10].

IHwi 3e’si13ku XI1 i3 cucmeMHUMU 3anasibHUMU 3a-
X80OPHOBAHHSIMU MiAO3PKTb HA OCHOBI AaHWX MPO BU-
BYEHHSI MiKpOGHMX GionniBok NoAMHM | BiANoBiaen mak-
pooOpraHiaMy Ha HuX LWe [0 iX MNPOHUKHEHHS Kpi3b
6ap’epHi TkaHWHM — CNK30BI Ta LUKIPHi MOKPMBM, TOBTO Le
rnokanbHa KOroHi3aLisi, cenekuis Ta HakoNUYeHHs NeBHNX
BuaiB 6akTepin [26].

[ocuTb AaBHO BU3HAHO, LIO NOAMHA €, TaK 3BaHUM,
«cynpa-opraHiamom» [32] i 90% KkniTuH HaLWoro opraHiamy
— Lie bGakTepianbHi KNiTUHK, SIKi BBAXXAOTLCS1 HOPMaribHOK
Mikpodhnopoto. Hanpuknag, B KULWEYHWUKY Mikpobiom vy
150 pasiB nepeBepLUye BNACHWUIA reHOM FoAnHN. 3a3Bu-
Yyai, NOHATTS «MiKpOOHi xBopobu» Bktovae B cebe iHde-
KUiT, Taki sik Bicna, Tybepkynbo3 abo BIJ1, BuknukaHi nes-
HUM NATOrEHHMM BIPYNEHTHUM MIKPOOPraHiamoMm, i, K
npaeuno, nepefarTbCsa Big noavHW Ao noavHu. Jdesdki
MIKPOOPraHi3aMy 41 iX WTaMyM MOXyTb BUKIMKaTW GinbLu
Hi>XX OlHE 3axBOpPHOBaHHSA (Hanpuknag KULIKOBa Mnanuyka,
LLIO BUKIUKAE IH(EKLIO LLITYHKOBO-KULLKOBOIO TakTy, ce-
YOBWX LUMAXIB, @ TaKOX MEHIHrIT). MNpoTe, aesiki 6akTepi,
ix L-cbopmu, Bipycu i T.4. MOXYTb CIPUYNHATA ogHe 1 Te
caMe 3axBOPHBaHHS y YyTNMBUX OCiO, Hanpuknag, pes-
MaToigHuIA apTpuT [12].

HellonaBHO BM3HAYeHO rpymny CTaHiB, WO pO3BMBaA-
I0TbCS, MMOBIPHO, B pe3ynbTaTi aucbiody, abo, anbTtep-
HaTUBHO XapakTepusyluu, B pe3ynbTaTi Hepo3ni3HaHHS
Y NOPYLLUEHOI BiANOBIAI HA HOpManbHYy Mikpodopy, ce-
pel HUX: 3ananibHe 3axXBOPIOBAHHS KULLEYHWKA, Mcopias,
GakTepianbHWI BariHO3 i 3ananbHi 3aXBOPHOBaHHS Napo-
AoHTy (33M1). Li YyoTvpn xBopobu, sk npunyckawoTb, Ma-
I0Tb CMiNbHI pyucyn 3 BOKy iX enigemionorii, natoreHeay,
reHeTuKn i MikpobionoriyHmx 3Haxigok [19]. 3aranbHoro
PUCOI0 LINX 3aXBOPIOBaHb € Te, O BOHW HE 3BUYaWHI iH-
dekuii, BUKNMKaHi okpeMuMu Buaamu OakTepii, ane €
pesynbTatoM Ancbiody, TO6TO 3MiHM HOpMarbHOI MiKpo-
nopu, abo Hepo3nizHaHHA HopMarbHOI Mikpodnopu B
pi3HMX cepenoBuLLax opraHiamy. Moxnueo npunycTuTy,
L0 NPU3BOASTH A0 LUUX 3axXBOptoBaHb abo reHeTu4Hi ae-
dekTn y cucTeMmi po3nizHaBaHHSA Ta LUNAXax pearyBaHHs
Ha naToreHHi MikpoopraHiamm, abo 3MiHeHa MiKpoGHa Ko-
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NOHi3auia, abo He3aaTHICTb Po3ni3HaTU HOpMarbHY Mik-
podoriopy. [nsa BU3HAYEHHS LMX MEXaHi3MiB i 3aCTOCOBY-
10Tb TEPMIH «T€HETUYHUIA OUCBio3», WO NEXUTb B OCHOBI
KoHLenuji iHpekToreHomikn [25], gka Hapasi posrnsgae
OBa pi3HUX LWNsixK: po3ni3HaBaHHs GakTepiit i nponige-
pauisi 6akTepii.

BakmepianbHe po3nizHaeaHHs. CcaBLi MalTb LIK-
POKMIM CNEKTp peuenTopiB po3ni3HaBaHHA MaTTepHIB
(pattern-recognition receptors, PRR), ski po3sni3HatoTb
€BOSMOLINHO-KOHCEPBATUBHI  KOMMOHEHTM  MIKPOOPraHis-
MiB, TaK 3BaHi naToreH-acoLiioBaHi MOMeKynspHi Lwab-
noHn abo nattepHu (pathogen-associated molecular
patterns, PAMP). [o Hux BigHocsiTees Toll-nogibHi peue-
ntopn (TLR), NOD-nogi6Hi peuentopu, RIG-I-nogibHi
peuentopu, C-TMn-nekTnH-NoAibHi peuentopu, peLento-
pu-«cMmiTTSIpU», abo ckaBeEHIKEP-PELENTOPU, BPOOXKEHI
OHK-peuenTopHi npoTeiHn 3BaHi AIM2-nogibHumn peue-
nTopamMu, KOMMOHEHTU KOMMMEMEHTY i NenTuaornikaH-
po3ni3HaBarsbHi npoTteiHn. OkpiMm umux GinkiB, sk, ronos-
HUM YMHOM, MOB’A3aHi 3 KNiTMHaMK, iCHYE TakoX Linun
psag po3umHHMX PRR; KonnekTuHn, gikoniHn, neHTpakcu-
HW, ranektnHn, CD14 i HatypaneHui IgM. KoxHa pogunHa
LUmMX OINkKiB cknagaeTbes Lie 3 KiNbKOX YneHiB. YncneHHi
PRR popaTtkoBO B3aemofitoTb 3 Pi3HUMU AOMOMIXKHUMMU
Ginkamu, 3abe3nevyloun CEenekTMBHY KNiTUHHY curHani-
3avuito, Wo BiabyBaeTbca Npu 3B's3yBaHHI PRR 3 mikpoop-
raHiamamu (4m ix KOMNoOHeHTamu), i B pedynbTaTi KniTuHa
reHepye npo- Ta/abo npoTu3ananbHi NPOTEiHW, Hanpwu-
Knag, UATOKIHW.

MyTauii NnpPOMOTOPHUX PErioHIB i KOAYHOUMX CErMEHTIB
okpemux reHis PRR MoxyTb npusBogutn sk 4O nopy-
LLIEHHs1 eKcnpecii umMx peuenTopis, Tak i 4O 3MiHM iX 3aaT-
HOCTI po3ni3HaBaTy BiAMNOBIAHI MiKPOOHI KOMMNOHEHTU. Ta-
KOX, 3MiHM y B3aemopii PRR i 060B'A3k0BMX [OMOMIXKHUX
GinkiB MOXyTb GYyTU (PaKTOPOM MOPYLUEHHS MPOLIECY pe-
LeNTOPHOrO  3B'A3yBaHHsA/po3nidHaBaHHsA. HakonuyeHo
OaHi Npo BMMuMB reHiB HeobXigHUX Anst MikpoGHOro poa3ni-
3HaBaHHS Ha NPUCYTHICTb MEBHMX MiKPOOPraHi3miB y na-
pofdoHTanbHi [17] i BariHanbHin Gionniskax [18, 29].
OcobnuocTi ekcnpecii Ta curHanisadii Big TLR cnusoBoi
0BONOHKM NMOPOXHWHW POTa € BaXNVMBUM ANst PO3YMiHHS
CXUITbHOCTI A0 iH(eKUin W pOo3BUTKY 3axBOpPtOBaHb, 30K-
pema, noniMopiaMu reHiB, SKi KOAylTb peuenTopu
TLR2 Ta TLR4 MOXyTb 3yMOBOBaTU CXWUSbHICTb OO iH-
dekuii neBHUMM MikpoopraHiamamu [7]. 3a uMx ymoB,
nNpunyckarTb, WO FEHETUYHI YNHHUKN, SKi AeTEepMiHYI0Tb
aHoMarnbHUI enitenianbHuin Gap'ep (Yepe3 gedpekTn B
PRR i BpogXeHNX iMyHHUX CUrHaNbHUX LUASXaxX) MOXYTb
BUKNNKATK 3MiHM MiKpOGHOro cknagy i iHiyitoBatn 3ana-
NbHWIA Kackag, NpYM3BOAAYN OO XPOHIYHMX 3aXBOPHOBAHD i
HaBiTb paky [24].

BakmepianbHa nponighepauyis. Tak camo §K i Npo-
Lecu 6akTepianbHOro po3niaHaBaHHS, 3ararnbHi reHeTUYHi
BapiaHTM nAMHKW, oyeBuaHo, OyayTb BignosigatTn 3a
CTBOPEHHS CMPUSITIIMBOIO CepefoBuLLa Ansi POCTY KOHK-
peTHUX naTtoreHHMx GakTepiin y Gionniskax. Hanpwvknag,
NPUNYCKaeTbCS, WO FEHEeTUYHI BapiaHTW, LWO CrNpuUsAoTb
HaAMIpHIA 3ananbHin BiANOBIAI CTBOPKOKTL CAPUATIMBE
cepefoBuLle ANA CENEKTUBHOIO POCTY KOHKPETHWMX Gak-
Tepin y GionniBkax, siki, BHacnigok ocobnuBocten meta-
6oniamy, fobpe pocTyTb B Takux ymoBax. PesynbTatu
JocrnigxXeHb Npy NapogoHTUTI NiATBEPOXKYHOTb, WO Noni-
MOPMHI reHV UUTOKIHIB NOB’A3aHi i3 CeNnekTUBHUM i nepe-
BaXHUM pOCTOM MEBHUX BUMAIB MIiKpOOpraHiamis vy
nig’siceHHin Gionnisui [17]. AHanoriyHo 40 NapogoHTUTY,
npuv iHWKWX 3aXBOPIOBaHHAX NMIOAMHU MOXe BigbyBaTucs
NOCUNEHHST POCTY MEBHUX NPEACTaBHUKIB GionniBkM y Mi-
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KpocepenoBuLi GinblIOro YW MEHLIOro 3ananeHHs. He
BMKITHOYEHO, O MyTauii B iMyHOPErynsTopHuX reHax, abo
reHax, siki 6epyTb yyacTb y npo3ananbHuX Kackagax, Mo-
XyTb NPU3BOAUTU OO HECTPUMHOIO 3anarneHHs B KuLLeY-
HUKY, @ TakoX, L0 3ananeHHs MoXe BNnuBaTh Ha cknag
Mikpodpriopu, CNOTBOPIOKOYN MOr0 Ha KOPUCTb MaToNoriy-
HUX MikpoopraHiamis. OgHak, OCTaTOYHO He 3’iICOBaHo,
IO € MEepPBUHHUM: 3anarnbHa Aeperynsauis 4y MiKpoOHWN
3CyB.

FeHemu4Huli duc6io3 npu XpPOHIYHOMY NapoOOOH-
mumi. OcTaHHIM YacoM MokKa3aHo, L0 KOHKPETHi reHeTu-
YHi BapiaHTK, WO NOPYLUYOTb 3anarnbHy peakuito (Hanpu-
knag, renu lJ1-1 i IJ1-6), nos's3aHi 3 nepiogoHTONaTOreH-
HUMMN GakTepismu (Hanpuknag,
A.actinomycetemcomitans i P.gingivalis) y cknagi
nig’siceHHoi 6nsawkmn [19]. Lle Mmoxe cnyryBatu o6rpyHTy-
BaHHAM MOXIMBOCTI PO3BUTKY AMcbiody 3a paxyHOK
OinbL naToreHHoi Mikpodgriopu (y TOMy YMCHi NaTOreHHMX
OakTepin, siki gobpe pocTyTb B 3ananeHux CepeaoBU-
Wax), MOXNMBO 3a paxyHOK cCneum@iyHMX reHeTU4HUX
BapiaHT rocnogaps [27].

Omxe, KOHUeNuis iHdekToreHoMikn Moxe Bifobpaxa-
TW FreHETUYHY 3yMOBIEHICTb MakpoOpraHiamy BM3HadaTu
cknap, mikpobHoi Bionnisku. 3rigHo TpaguuiiHoMy ymoB-
HOMY MoAiny iMyHITETY Ha NaHKM BPOMKEHOro Ta aganTu-
BHOrO, MOXMMBO @HaroriyHO pO3rnsHYTW i MexaHiamu ro-
crnopaps i3 koHTpornto GionniBku. PeuentopHuii Bpooyke-
HUM anapaT po3ni3HaBaHHSA i pearyBaHHs Ha cknag Mik-
poOpraHiamie NpeacTaBneHUn YUCNEHHUMU POAMHAMMU
PRR T1a BXe 3ragaHun Buwie. A OT nopyLleHHs cneuundi-
YHOT iIMYHHOT BiANOBIAi HAa NapogoHTonaToreHHi GakTepii y
cknagi GionniBkM TakoX MPUBHOCUTL Y AECTPYKUi0 TKa-
HWH NPV MAaPOAOHTUTI: YYTNUBICTb MaKpOOPraHiamy Ao
napogoHTonaToreHHoi mikpodnopu 6nmaeko 50% 3ymo-
BMeHa reHeTUYHVMM OCOBNMBOCTAMU afanTUBHUX iMYH-
HUX MexaHiamiB [15, 33]. FeHeTU4Hi 0coBNMBOCTI KMITUH-
HO-OMocepeaKkoBaHoi iIMyHHOI BignoBiai TiCHO MoB’A3aHi 3
possutkom XI1 [16, 23]. Monimopdpiamun, Ak npussBoasTb
00 3HWXKEHHS PiBHIB aHTUTINO-ONocepeaKkoBaHoI BiAmnoBi-
i, 3okpema Ha Porphyromonas gingivalis, TakoX
noB’sizaHi 3 Oinbw TspxkkMMKn cpopmamm XI [11]. OueBna-
HO, OXapaKTepu30BaHi MexaHi3M1 «YyTIMBOCTI» MaKpoo-
praHiamy 40 napoAoHTOMaTOreHoi Mikpodriopu y cknagi
GionniBkn Takox 6epyTb y4acTb y 3abe3neyeHHi ii cenek-
Lii i kKONoHi3aLii, HaBiTb He 3anexHo Bif BipYNEHTHOCTI.

OmKe, reHeTU4HWUIn OMcGio3 po3rnsAaeTbcs NpoBia-
HAMWU YKPaAiHCbKMMK HayKoBUAMMU [2] SIK MexaHi3M, Lo
NoB’A3yEe  3axXBOPKOBAHHA, SAKi  3any4yaloTb  Kinbka
6ap’epHNX NoBepxoHb, Ta/abo cnmM3oBux 0BOMNOHOK. Tak,
noeaHaHHA aesakmx 3axsoproBaHb LUKT i xpoHiyHoro ka-
TapanbHOro FiHrBITY paHilwe nosicHoBanu ancbio3om Ku-
weyHuka [5]. Akwo posrnsgatn amcbio3 sK reHeTUYHO
3yYMOBJIIEHU, TO poOsb MiKpOOHOi Gionnisku Oyae Aelo
BTOPVHHA, N 3pO3yMiNMM cTae BigHOCHa edeKTUBHICTb
npobioTukoTepanii [1].

3 NpaKkTUYHOI TOYKM 30pY, BiAOMOCTI NPO CKnagHi B3a-
€MO3B’A3kM, Be3nepepBHi NaToreHeTUYHi kona npu cuc-
TEMHUX XPOHIYHMX 3ananbHUX 3axBoptoBaHHAX i 33[1
MOXYTb MPU3BECTM A0 NapOAOKCanbHOrO BWCHOBKY MPO
NPUPEYEHICTb A0 3aXBOPIOBAHHS, ane ue He 30BCiM Bip-
HO. OCHOBHWI BUCHOBOK — L& HeoOXigHiCTb MOCTIMHOro
NigTPMMYyLo4oro Ta komnnekcHoro nikyBaHHs 33[1. Jliky-
BaHHSA i npodinaktuka 33[1 cTaHOBUTL O4HOYACHO i Npo-
hinakTUKy CUCTEMHUX 3anarnbHUX 3axBoptoBaHb. CucTe-
MHi 3ananbHi 3axBoploBaHHs, a Takox BIJT Ta dakTopu:
naniHHg, CTpec, NPUNOM NEBHUX MEAMKAMEHTIB, MOXYTb
BMMBaTM Ha nepebir 6yab-saKoi OpMKU XPOHIYHOro na-
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POAOHTUTY, BHACMigoOK HecneundiYHOro B3aEMO3B'AA3Ky 3
HUMKU. Ha KOHTpacT A0 3axBOpIOBaHb, NPOSIBOM SKUX €
napogoHTUT: cuHapomn [ayHa, [laninboHa-Jledespa,
aediunty nevikoumtapHoi aaresii, remaTonoriyHi posna-
an, rinogocdarasisa Ta iH. [22].

€sponevicbka degepauis napogoHTonorii (European
Federation of Periodontology, EFP) HewonaBHO 3BepHy-
nlacs 4o BCiX CTOMaTOMOMYHMX Ta MeOUYHMX NpaLiBHUKIB
i3 3aKNUKOM [0 HanpaBneHHsa AIANbHOCTI 3a OpPMYIo
«300poB’st NAapOAOHTY ANIA KPALLOro XXUTTA», L0 0brpyH-
TOBaHO AoBedeHMMu 3B'askamu Mk XI i cepueBo-
CYAVMHHMMMW 3aXBOPOBaHHSIMU, AiabeToMm, HecnpusTnu-
BMMMK Hacnigkamu npw BaritHocTi [13]. MaHidecT nepen-
6ayae dyHpameHTanbHi 3MiHW poni ctomaTorora i 3a-
KNWKae ynopsiakoBaHO AiATWM B HaMPSIMKY NpodinakTuku,
paHHbOI AiarHOCTUKM Ta edeKTUBHOro rikyBaHHS 3ana-
NIbHUX 3axXBOPIOBaHb MapOAOHTY 3 METOK MNOAOMNaHHS
LWKIANMBUX CTOMATONONYHUX | 3ararnbHuX BMMMBIB Ha
3[0pPOB'st NMIOOUHM | CycninbCTBO BUiomy. Ctomartonoru
MaloTb BMPOBa[pKyBaTW 3MiHN CTUMIO XMTTHA CBOIX Maie-
HTIB 3i 3MeHLIEeHHs NaniHHA Ta 3arBoi Baru, nponarysatiu
300poBe XxapyyBaHHS i pisnyHi BnpaBu. Takum YMHOM,
06i3HaHuiA y faHin cdepi cToMaTonor Mae NoBHOK Mipoto
6paTtn y4acTb B NpodpinakTUYHIn MeauumrHi i Kopuctysa-
TMCA MiATPUMKOIO MEAUYHWUX KOMer iHWWX cnewianbHoc-
Ten B HaWKpalmx iHTepecax rpoMajCcbKoi OXOPOHM 340-
pos's. OcHoBHa Aoka3osa 6asa, nogaHa BuLle, LUMPOKO
BiJOMa, ane BMKOPUCTOBYIOTbCS, NEPEBAXHO, ANSA BHYT-
PiLLIHBOrO KOPUCTYBAHHSA MiX KOreramu.

PosBuBatoTbcs cnocobu Tepanii X1, Wwo mMoaynowTb
BiANOBIAb MakpoopraHiamy rocnogapst abo, sk nepenba-
YaeTbes, GNoKylTb MexaHiamu, BignoBiganbHi 3a pynHy-
BaHHA MapOOOHTaNbHUX TKaHWH. Po3pobneHi HOBITHI
npenapatu (6opTte3oMib, iHdnikcimab, eTaHepuenT, Ba-
30aKTMBHUWIA KULUKOBUIA NenTug, iHribitopyu okcng cuHtasm
Ta geHocymab) € pesynbTaToM HaLIOro Kpaloro posy-
MiHHSI naTtoreHesy 3ananbHOI AeCTPYKLUil, i 3@ HUMK, MO-
XnmBo, ManbyTtHe napogoHTonorii  [20]. OgHak, cknag-
HiCTb Ta 6araTOKOMMOHEHTHICTb NOpYLUEHb IMYHHUX NPO-
ueciB npy napogoHTuTi y locus morbid cBiguMThL Npo Te,
O HaBps4 YW LMTOKIHOTepania abo TepaneBTU4HA iMy-
Hoperynsuis CTaHyTb PYTMHOK NapOAOHTONOMYHOro ni-
KyBaHHA Hanbnmkinm Yacom. O4eBMOHO, WO YMUCenb-
HiCTb MikpoGOHOI OGionniBkM i NapogoHToMaToreHiB y i
CKNnagi CbOrogHi MW peanbHO MOXEMO KOHTPOMBaTH
nvwe 3a A0MNOMOroK aHTMBIOTHKIB (SIKWO MaeTbes npo
NPOHUWKNI MiKpoopraHiamu) [6] Ta MexaHiYHUM i aHTucen-
TUYHUM YCYHEHHsIM MiKpOBHMX 3yOHMX BigknageHb (ae-
KOHTOMiHauis [3]) npy NapodoHTONOrYHIN Tepanii.

MNMeBHa npobnema MocTae, KoM MW PO3YyMIEMO, LLO
GinbLIiCTL CTOMAaTOMOrB € 3arafnbHO MNPaKTUKYYUMU
cneujanictamu, ane He axiBuaMU-NapoOaOHTONIOramu.
ToX HeobXigHO 3ayBaXWUTW, L0 HaWCKNagHiwa Ta Havre-
HianbHilla opToneguyHa KOHCTPYKLUiA, pecTaBpaLlis uu
OPTOAOHTUYHI 3ycunns He OyAyTb MaTu HanexHoro ycni-
Xy 6e3 NapogoHTOMNOrYHOro NiATPUMYOHOTO NiKYBaHHS.

ManbyTHi cTpaTerii nikyBaHHs1 3ananbHUX 3axBOplo-
BaHb NMapOAOHTY HampasfieHi Ha MOMIMWEeHHS 34aTHOCTI
rocnogapsi 3anobiratu KOMoHi3auii Ta yCyHyTU NeBHi BUAN
MikpoopraHiamiB. OuiHKa 3yOHOro HanboTy/GionniBkM i
BiANoBiAi Ha Hei 3abe3nevye HeoOXiAHY OCHOBY ANis1 pPO-
3yMiHHSI MPOLIECY 3axBOPHOBAHHSA Ta 0BrpyHTYBaHHS Miky-
BaHHs. Lis iHdopmaLia gonomoxe ymMTavesi 3po3yMiTn He
TiNbKW LWNAXM BNAMBY 3yOHOrO HanbOTy Ha TKaHWHMW MNo-
POXHWMHM pOoTa, ane i YoMy 3BMyariHa edekTBHa O4MCTKa
MO>XXe MOMIMNWNTK 300POB'A ACEH | YOMY NEBHI ocobu ma-
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t0Tb Ginbluy cxunbHicTb Ao X1, HiX iHLWI 3a paxyHOK BHY-
TpilWHix abo cuctemnHmx dakropis [21].

BucHoBku. HeobxigHe nocTiliHe, 3 NeBHOK nepioany-
HicTI0, NnapogoHTonoriyHe nikyBaHHA XI1 Ta iHwux 33I1 -
nigxig, sKMA OgHOYaCHO CTaHOBUTbL NPOCINAKTUKY CUC-
TEMHUX 3ananbHUX 3aXBOPIOBaHb.

KoHTponb mikpo6Hoi Gionnisku npu X cborogHi mo-
XIMBUIA, 04EBUAHO, NULLE 3aBAAKN CUCTEMHIN aHTUOIOTU-
KoTepanii.
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Assessment of dental plague and the host response provides an essential basis to understand the disease process and
treatment rationale. This information will help the reader to understand not only the way that plague may have an im-
pact on oral tissues but also why regular effective cleaning may improve periodontal health and why some individuals
appear to have a greater susceptibility to periodontitis than others, either intrinsically or in relation to various systemic
factors. The paper analyzes the main trends of chronic periodontitis treatment, including dental plague removal and
antibioticotherapy as the first line which can prevent of cardiovascular disease, diabetes, nosocomial pneumonia and ad-

verse pregnancy outcomes iat the same time.

Key words: chronic periodontitis, systemic inflammation, treatment, prevention, microbial biofilm periodontopathogens,

genetic dysbiosis

Chronic periodontitis (CP) is due to an aberrant re-
sponse to periodontopathogenic members of the sub-
gingival microbiota [9] and, together with its non-
destructive partner condition, gingivitis, is one of the most
prevalent chronic inflammatory conditions of humanity. A
recent survey in an US adult population of 3,742 individ-
uals revealed a prevalence of 47% for periodontitis [28].
Periodontitis has a multifactorial aetiology, where the
combination of common genetic variants alters the re-
sponse to the sub-gingival microbiota, predisposing to
disease onset and progression [9]. Periodontopathogenic
bacteria include gram-negative bacteria such as
Aggregatibacter actinomycetemcomitans, Porphyromo-
nas gingivalis and Tannerella forsythia. Periodontitis in-
creases systemic inflammation, by means of bacteria en-
tering the hemo- and lympho- virculation via periodontal

pockets [4]. These bacteria activate an acute-phase re-
sponse by the liver and activate immune cells, such as
neutrophils, to generate 'oxidative stress' in the circula-
tion. It appears that it is not the bacteria, but the inflam-
matory response to them that causes the mayhem. The
reaction to the bacteri ticks over at a slow, low-grade, but
relentless pace over many years, and in doing so con-
tributes to the overall 'inflammatory burden' that drives
many of the inflammatory diseases of ageing [2, 13].
European scientists predict increasing burden of se-
vere periodontitis due to the growing world population
associated with an increasing life expectancy and a mas-
sive decrease in the prevalence of tooth loss throughout
the world from 1990 to 2010. These changes underscore
the enormous public health challenge posed by severe
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periodontitis and are the epidemiologic transition to non-
communicable diseases occurring in many countries [30].

The association between chronic periodontitis and
systemic inflammatory diseases suspected long ago, but
over 20 years ago periodontitis was seen as a conse-
quence or even a manifestation of systemic diseases
and/or conditions such as psycho-emotional stress,
smoking, cardiovascular diseases, age. Today consistent
evidences found that the CP affects general condition of
patient with diabetes, and predisposes, for example, to
atherosclerosis [2].

The evidence for an association between diabetes
and periodontitis is as follows: Type-2 diabetes is pre-
ceded by systemic inflammation, leading to reduced pan-
creatic B-cell function, apoptosis and insulin resistance.
Increasing evidence supports elevated systemic inflam-
mation (acute-phase and oxidative stress biomarkers),
resulting from the entry of periodontal organisms and
their virulence factors into the circulation, thus providing
biologically plausible mechanisms underpinning the ad-
verse impact of periodontitis upon diabetes and its com-
plications. Epidemiological data — consistent and robust
evidence is available which demonstrates that severe
periodontitis adversely affects glycaemic control in diabe-
tes and glycaemia in non-diabetes patients. In addition, in
patients with diabetes, there is a direct and dose-
dependent relationship between periodontitis severity
and diabetes complications. Emerging evidence indicates
an increased risk for diabetes onset in patients with se-
vere periodontitis. Randomised clinical trials consistently
demonstrate that mechanical periodontal therapy associ-
ates with approximately a 0.4% reduction in HbA1C at
three months, a clinical impact equivalent to adding a se-
cond drug to a pharmacological regime for diabetes [14].

The evidence for an association between cardio-
vascular diseases and periodontitis is as follows. The
bacteria, entering into the blood stream et CP, activate
the host's inflammatory-immune response by multiple
mechanisms. Several animal models have demonstrated
that the host's inflammatory response favours atheroma
formation, maturation and exacerbation. Epidemiological
data — there is consistent epidemiological evidence that
CP imparts increased risk for future cardiovascular dis-
ease, independently of other confounding factors. Inter-
vention studies — there is moderate evidence that perio-
dontal treatment reduces systemic inflammation as evi-
denced by reductions in C-reactive protein and oxidative
stress, and leads to improvements of surrogate clinical
and biochemical measures of vascular endothelial func-
tion [4, 13].

The evidence for an association between adverse
pregnancy outcomes and periodontitis is as follows.
Oral microorganisms and their products enter the blood
circulation and travel directly to the foetal environment
where they cause inflammatory and immune responses
affecting the foeto-placental unit. These bacteria in the
circulation may also circulate to the liver, where inflam-
matory agents are produced, which in turn then circulate
to the developing foetus. In clinical studies, low birth
weight, pre-term birth and pre-eclampsia have all been
associated with the presence of periodontitis in the moth-
er, when all other risk factors have been accounted for.
However, the strength of the connection found between
periodontitis and these pregnancy outcomes varies be-
tween studies, and some show no association. The het-
erogeneity of data is likely due to differences in the study
designs, study populations and different methods used
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for assessing and classifying periodontal disease. Inter-
vention studies — results from clinical trials have shown
that, in general, scaling and root debridement carried out
during the second trimester of pregnancy, with or without
antibiotic therapy, does not significantly improve adverse
pregnancy outcomes, such as preterm birth and low birth
weight. However, some clinical trials did report a favour-
able effect overall and it is possible that certain popula-
tions of pregnant women may benefit from periodontal
therapy, even though others will not. One reason for
negative study results may be that the interaction be-
tween periodontitis and pregnancy outcomes is more
complex than our current understanding and the study
results may have been affected by the type and timing of
treatment employed and by the types of patients select-
ed.

Periodontitis and other diseases. There is emerg-
ing evidence for associations between periodontal dis-
eases and chronic obstructive airways disease, chronic
kidney disease, rheumatoid arthritis, cognitive impair-
ment, obesity, metabolic syndrome and some cancers.
To date, the only evidence for causality is in relation to
respiratory  microorganisms  that colonise the
oral/periodontal biofilm and may subsequently cause a
hospital-acquired pneumonia (nosocomial pneumonia) in
ventilated patients. The evidence is that respiratory path-
ogens arising from oral/periodontal biofilm reservoirs may
be aspirated in certain risk patients within hospital envi-
ronments and result in a nosocomial pneumonia. Epide-
miological data supports a role for the oral/periodontal
biofilm acting as a reservoir for respiratory pathogens in
patients with poor oral hygiene and periodontitis, which
may cause nosocomial pneumonia. Randomised con-
trolled trials strongly support a role for improving oral hy-
giene in the prevention of nosocomial pneumonias in
acute care hospital environments [13].

Common inflammatory and destructive mecha-
nisms at chronic periodontitis and systemic inflam-
matory diseases can be mediated by matrix
metalloproteinases (MMP), PMN-derived serine proteas-
es, plasminogen-dependent, phagocytic mechanism,
mechanisms of RANKL-activation of osteoblasts [31],
NFkB-dependent mechanisms [2] and others. Thus, clini-
cally significant polymorphism are 5A (-1612) 6A) gene
MMP-3 polymorphism C (-799) T MMP-8 gene polymor-
phism and C (-1562) T MMP-9 gene, are found signifi-
cantly more often among patients with both cardiovascu-
lar diseases, rheumatoid arthritis and CP [8]. Certain
gene polymorphisms of IL-1, is associated with both peri-
odontitis and diabetes [10].

Other links of chronic periodontitis with systemic
inflammatory diseases are suspected on basis of mi-
crobial biofilm study and human responses before enter-
ing through barrier skin and mucosa; namely local coloni-
zation, selection and accumulation of certain bacteria
[26].

It is now recognised that humans are supra-
organisms [32] with 90% of the cells in the human body
being bacterial, termed the normal bacterial microbiota. It
is estimated that in the human gut, the microbiome out-
numbers the human genome by 150-fold. The traditional
meaning of ‘microbial disease’ includes infections such
as smallpox, tuberculosis or AIDS, caused by colonisa-
tion and infection by a specific pathogenic microbe, usu-
ally transmitted between individuals. Some microbes or
even microbial strains may indeed be responsible for
more than one disease state, an example being E. coli,
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associated with gastro-intestinal and urinary infections as
well as meningitis. However, some bacterium, bacterial L-
form, virus and so forth are the cause of many major idi-
opathic. An example of this is rheumatoid arthritis, which
was thought to be caused by a wide variety of microor-
ganisms [12].

Recent research has identified a group of conditions
probably resulting from dysbiosis, or alternatively referred
to as originating from a misrecognition or aberrant re-
sponse to the normal microbiota, including inflammatory
bowel disease, psoriasis, bacterial vaginosis and perio-
dontal diseases (PD). These four diseases seem to clus-
ter together from an epidemiological, pathogenic, genetic
and microbial standpoint, with similarities between them
being recently reported [19]. A common feature of the
diseases described above is that they are not, like com-
mon infections, caused by individual bacterial species.
Rather, they appear to be the result of a dysbiosis, which
is a change in the normal microbiota, or of misrecognition
of the normal microbiota within different body environ-
ments. A sensible hypothesis is that genetic defects in
the recognition and response pathways that the host us-
es to identify microbial pathogens predispose to either
altered microbial colonisation or to the misrecognition of
normal microbiota that lead to these diseases. We could
refer to ‘genetic dysbiosis’ to define this mechanism. This
underpins the concept of infectogenomics [25], for which
two distinct pathways have been recognised: bacterial
recognition and bacterial proliferation.

Bacterial recognition. Mammals have a very wide
variety of pattern-recognition receptors (PRRs), which
recognise evolutionarily-conserved constituents of mi-
crobes called pathogen-associated molecular patterns
(PAMPs). These include the toll-like receptors (TLRs),
NOD-like receptors, RIG-I-like receptors, C-type-lectin
like receptors, scavenger receptors, innate DNA receptor
proteins termed AIM2-like receptors, members of the
complement pathways and peptidoglycan-recognition
proteins (PRPs). In addition to these proteins, which are
mainly cell-bound, there are also a range of soluble
PRRs including collectins, ficolins, pentraxins, galectins,
CD14 and natural IgM. Each of these families of proteins
contains multiple members. In addition, these various re-
ceptor-based and soluble PRRs generally interact with
various accessory proteins to allow for selective cell sig-
naling; and the target cell generates pro- and/or anti-
inflammatory proteins such as cytokines.

Mutations in the promoter regions and coding seg-
ments of the individual PRR genes may result in either
altered expression of PRRs or differences in the ability to
recognise the microbial constituents that they bind to re-
spectively. In addition to the influence of PRR production
and PRR kinetics of binding, changes in the interaction
between the PRR and obligatory accessory proteins may
be a factor in this ‘binding/recognition’ process. Initial ev-
idence has recently been produced for the effect of mi-
crobial recognition genes on microbial presence in perio-
dontal [17] and vaginal biofilms [18, 29]. Features of ex-
pression and signaling from oral mucosa TLRs are im-
portant for understanding the susceptibility to infection
and disease; thus genes polymorphisms of TLR2 and
TLR4 may cause susceptibility to infection by certain mi-
croorganisms [7]. In these conditions, a proposed hy-
pothesis is that genetic factors which may determine an
aberrant epithelial barrier (through defects in PRRs and
innate immune signalling pathways) may induce microbi-
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al shifts and an inflammatory cascade which can give rise
to chronic diseases and even cancer [24].

Bacterial proliferation. As well as affecting bacterial
recognition, common human genetic variants are likely to
be responsible for creating a favourable environment for
fostering the growth of specific pathogenic bacteria within
biofilms. The hypothesis is that genetic variants predis-
posing to an excessive inflammatory response create a
favourable environment for the selective growth of specif-
ic bacteria within the human biofilms, which, due to spe-
cific characteristics in their metabolism, grow well in more
inflamed environments. Initial evidence in periodontitis
suggests that cytokine gene polymorphisms may select
and favour the growth of certain components of the sub-
gingival biofilm. Periodontitis studies confirm that some
cytokine gene polymorphisms are associated with selec-
tive and predominant growth of certain types of microor-
ganisms in subgigival biofilm [17]. Similarly to periodonti-
tis, other human diseases might be affected by the over-
growth of certain components of the biofilms upon stimu-
lation by a more or less ‘inflamed’ environment. It has
been hypothesized that mutations in genes involved in
immune regulatory mechanisms or pro-inflammatory
pathways could lead to unrestrained inflammation in the
intestine and that inflammation can influence the compo-
sition of the microbiota, skewing it in favour of pathologi-
cal microorganisms. However, doubts still exist on
whether the inflammatory deregulation is the cause, or
actually the consequence of a microbial shift in such cas-
es.

Genetic dysbiosis in periodontitis. A recent study
has shown that specific genetic variants that violate the
inflammatory response (eg, IL-1, IL-6 genes) associated
with  periodontopathogenetic bacteria (eg A.actino-
mycetemcomitans and P.gingivalis) in sub-gingival
plaque [19]. This adds to the evidence suggesting that
periodontal ‘dysbiosis’ or a shift towards a more patho-
genic microbiota (including A.actinomycetemcomitans)
that may be due to specific genetic variants in the host
[27].

Thus, the concept of infectogenomics highlights the
macroorganism/host genetic predetermination in control
microbial biofilm composition. According to conditional
division of immunity to innate and adaptive it may be to
consider similarly host mechanisms of biofilm restriction.
Receptor innate mechanisms of recognition and re-
sponse to microbial composition represented numerous
families and PRRs mentioned above. But aberrant specif-
ic immune response to periodontopathogenic bacteria in
biofilm also contributes to tissue destruction in periodonti-
tis: host sensitivity to periodontopathogenic microflora of
about 50% is due to genetic characteristics of adaptive
immune mechanisms [15, 33]. Genetic features of cell-
mediated immune response is closely associated with the
development of CP [16, 23]. Polymorphisms that lead to
lower levels of antibody-mediated responses, in particular
to Porphyromonas gingivalis, are also associated with
more severe forms of CP [11]. Obviously, the mecha-
nisms described as ‘sensitivity’ to periodontopathogenic
microorganisms in biofilm also takes part in microbial se-
lection and colonization, even regardless of the virulence.

Thus, genetic dysbiosis is considered by leading
Ukrainian scientists [2] as a mechanism that links dis-
eases that involve multiple barrier surfaces and/or mu-
cous membranes. So, the combination of some diseases
of gastrointestinal tract and chronic catarrhal gingivitis
previously explained by intestinal dysbiosis [5]. As we
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was look on dysbiosis like genetically predetermined, the
role of microbial biofilms become secondary, and limited
efficacy of probiotics become clear [1].

In practical terms, information about complex rela-
tionships, continuous circle in systemic pathogenesis of
chronic inflammatory diseases and PD may lead to the
paradox conclusion about predetermination of disease,
but it is not quite true. The main conclusion - is the need
for constant maintenance and complex treatment of PD.
Periodontal treatment and prevention is both the preven-
tion of systemic inflammatory diseases. Factors which
modify risk, such as cigarette smoking, stress, drugs or
sex hormones, and some systemic inflammatory diseas-
es, such as diabet, HIV can affect the course of all types
of periodontal disease. It was concluded that there was
insufficient evidence that there is a specific periodontitis
associated with these diseases. In contrast, periodontitis
as a manifestation of systemic disease includes various
haematological disorders such as acquired neutropenia
and leukaemia; various genetic disorders such as familial
and cyclic neutropenia, Down syndrome, leukocyte ad-
hesion deficiency syndrome, Papillon-Lefévre syndrome,
Chediak-Higashi syndrome, histiocytosis syndromes,
hypophosphatasia and others [22].

The European Federation of Periodontology (EFP)
has recently launched a manifesto for a paradigm shift:
‘periodontal health for a better life’ for all dental and
health professionals that reasonably proven by links be-
tween CP and cardiovascular diseases, diabetes, ad-
verse pregnancy outcomes [13]. The manifesto promotes
a fundamental shift in the role of dental healthcare pro-
fessionals and encourages orderly work towards preven-
tion, early diagnosis and effective treatment of inflamma-
tory periodontal diseases in order to reduce harmful den-
tal and overall impact on human health and society in
general. The dental team's role emphasises in promoting
behaviour change in their patients aimed at reducing
smoking and obesity levels, by promoting healthy nutri-
tion and exercise. So knowledgeable in this area dentist
engages fully in preventive medicine in support of medi-
cal colleagues in the best interests of public health. The
main evidence is presented above and known quite wide,
but are used primarily for internal.

Various host modulatory therapies have been devel-
oped or proposed to block pathways responsible for peri-
odontal tissue break down. The newer drugs like
bortezomib, infliximb, etanercept, vasoactive intestinal
peptide, nitric oxide synthase inhibitors and denosumab
are developed as a result of better understanding of
pathogenesis of inflammatory tissue destruction and may
represent [20]. However, the complexity of immune dis-
orders in periodontitis indicates that it is unlikely cytokine
therapy or therapeutic immunoregulation become routine
of periodontal treatment soon. Obviously, with the num-
ber of microbial biofims and periodontopathogens in
them today, we really can control them only with antibiot-
ics (in the case of microorganisms penetrated) [6] and by
mechanical and antiseptic removal of microbial dental
plaque (decontamination [3]) as periodontal therapy.

A certain problem arises when we realize that most
dentists are rather general practitioners, than experts in
periodontology. Therefore, it should be noted that the
most complex and the best prosthetic, restoration or or-
thodontic forces will not have full success without proper
periodontal maintenance treatment.

The future strategy of periodontal therapy is aimed at
improving of host ability to prevent microbial colonization
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and eliminate certain microorganisms. An appreciation of
dental plaque and the host response provides an essen-
tial basis from which to understand the disease process
and treatment rationale. This information will help the
reader to understand not only the way that plaque may
have an impact on oral tissues but also why regular ef-
fective cleaning may improve periodontal health and why
some individuals appear to have a greater susceptibility
to periodontitis than others, either intrinsically or in rela-
tion to various systemic factors [21].

Conclusions.

Chronic periodontitis requires lifelong treatment, with
regular intervals, - an approach that is simultaneously
preventing for systemic inflammatory diseases. Microbial
biofilm control in chronic periodontitis is now really possi-
ble evidently only by systemic antibiotic therapy.
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