Tom17, N 3-4 2013 p.

© Ckouko O. B., BecHiHa I1. E., Bo6posa H. O., LUnukoea O. A., MamoHToBa T. B., I3maiinosa O. B., Kanpawes I. .
Y[OK 616.132.2-004.6-008.87-092

AHAJNI3 OKPEMMX FPYN MIKPOOPIrAHI3MIB, BUAINEHUX
I3 ATEPOCKJIEPOTUYHO 3MIHEHMX KOPOHAPHUX APTEPIN
XBOPUX, B 3AJIEXXHOCTI BI[] 896 A/G NOJIIMOP®I3MY
FEHA TLR4"

Crouko' O. B,, Becrina /1. E., bobposd H. O., lmkosa O. A., MamorTosd T. B., Ismaviiosd O. B., Kavigawes' I. 1,

1Kaci)eqpa BHYTPIWHbOT MeauunHm Ne3, 2H[I reHeTUYHNX Ta iMyHOMOriYHNX OCHOB PO3BUTKY NnaTonorii Ta papMmakoreHe-
TUKM Buwioro aepxxaBHOro HaB4anbHOro 3aknagy YkpaiHum «YkpaiHcbka MeanyHa cTomaTtororiyHa akagemisa», M. MNonta-
Ba, YKpaiHa

H3y4eHbl 06pa3LIbl KOPOHAPHBIX COCYAOB, MOJYHYEHHbIE Py ayTorcuu 31 YMEDLIEro OT MILIEMUYECKOVN 6ONIE3HN CEPALA
(MBC) u 5 340p08Bbix /it0fEN. [18POJOHTONATOrEHHBIE MUKDOODIaHU3Mbl O6HApYXxeHbI B 83,9%. B 51,6% c1yYaeB BbiSB-
JI/10Ch 2 1 60/1e€ MUKDOOPIraHN3MOB. Y 60/1bHbIX, yMEPLLnX OT MbC, AOCTOBEPHO Yalle BCTpeydanacs anaesis 896 G reHa
TLR4 (p=0,04), Ol 2,92 (1,15-7,41). Hann4ne B reHoTvne uHANBHAYYMOB MoMMop@Horo ainensa G reHa TLR4 onpe-
[EN1SET  [10BBILEHHYIO  KOHTAMUHALMIO  TKaHEd OGNSk MPEacTaBuTensMn — cregyrommx  Bugos:  Lactobacillus
sp.,Enterobacterium sp., Sneathia sp. /Leptotrihia sp. /Fusobacterium sp.,Mobiluncus sp. /Corynebacterium
sp., Peptostreptococcus sp. [losyqeHHbIe pe3y/ibTaTsl MOATBEPKAAIOT BOIMOXKHOE yHACTUE YKA3aHHBIX DY MUKPOOPra-
HU3MOB B NATOr€HE3€ arepock/iepo3a, a Takxke pPosib MOSIMMOPHHOrO BAPUAHTa reHa TLR4 B rOBbILLIEHHON MUKPOOHOH
KOHTaMUHALINN TKAHEN KOPOHAPHBIX apTEDUM,

KrntoueBble croea: napofoHTONaTOreHHbIE MUKPOOPraHN3Mbl, aTEPOCKIIEPO3, nonmmopdmam, Toll-nogobHbin peuenTtop 4.

[ocnigxeHHA OCTaHHIX POKiB MEPEKOHSIMBO AOBEMNW,
L0 B OCHOBI NaTtoreHe3y aTepoCKepo3y NeXUTb XPOHiY-
HWUIA 3ananbHUIA NPoLEC, WO NPU3BOAUTL 40 MOLUKOAXKEH-
HA eHOoTenito Ta )opMyBaHHS B CTiHLUi apTepin atepo-
CKNepoTUYHMX Bnsawok. Tomy, Bce Ginblie yBaru npugi-
NAETbCA iHPEKUIHUM areHTam, SIK MOXINMBUM eTionoriy-
HUM dhakTopam iHiliauii Ta NporpecyBaHHsl aTeporeHesy
[3, 7].

AKTyanbHOro 3HadyeHHs HabyBae KOHUenuis iHiuiauii
npoLeciB ateporeHe3y Npu B3aemogii eK30reHHUX i eHao-
reHHMX MikpobHux niraHgie 3 Toll-nogibHumu peuenTo-
pamu (TLRs). MeHeTnyHa MiHnMBICTb TLR Moxe Bu3Ha-
YaTu BiAMIHHOCTI B CMPUAHATIMBOCTI Opraxiamis Ao 6ak-
Tepin Ta BipyciB, IHTEHCMBHOCTI 3ananbHoOro npotecy [9].

MeToto faHoi poboTH CTano BCTAHOBUTU NPUCYTHICTb
OKpEMUX rpyn MiKpoopraHiamis, B TOMY YMChi NapagoHTo-
naToreHHMX, B aTePOCKMEPOTMYHIN BNAwLi i HaBKONML-
HiX TKaHWHaxX Ta 3arnexHiCTb PiBHA MikpobHoro obcime-
HiHHSA Big nonimopdiamy 896A/G reHa TLR4 (rs4986790),
a TakoX BUSIBUTM MOXIMBUWA 3B'A30K PO3BUTKY aTepo-
ckneposdy i 896 A/<A/G nonimopdiamy reHa TLR4 y xso-
pux Ha ilemiuyHy xBopoby cepus (IXC).

Marepianm Ta MmeToaM [ROCNIMKEHHSA

HocnigxeHo 31 3pa3ok ayToONCiHOro matepiany Tka-
HWUH KOPOHapHMX apTepi nomepnux BHacnigok IXC, wo
OTpuMMaHi y acenTuyHux ymoBaXx. KOHTpPOMbHY cepito
cknanu 3pasku Big 5 nomepnux 6e3 IXC. OocnigkeHHs
nNpoBoAMNK 3 A03BONY KOMicii 3 GioeTukn Buworo aepxa-
BHOr0 HaBYanbHOrO 3aknagy YKpaiHu «YKpaiHCbka Mme-
[MYHa cToMaTosoriYyHa akagemisi».

Buginenna OHK 3 TkaHMHM npoBOAUNM Mi3yO4MM Me-
TOOOM 3 BUKOPUCTaHHAM Habopy ans suginexnHs OHK 3
GionTatiB «Xenikonon» (HMN® «Jlitex», Mocksa) Ta oTpu-
MyBanu po3unH OHK, skuin BukopucTtoByBanu ansa noja-
NbLUOrO SKICHOro BM3HAYeHHs1 nNapoAoHTonaToreHiB. HAki-

CHe Bu3HayeHHsa [OHK napogoHTonaToreHHUx Mikpoopra-
HiamiB (Porphyromonas gingivalis, Prevotella intermedia,
Actinobacillus  actinomycetemcomitans, = Treponema
denticola, Bacteroides forsythus) npoBoaunu metogom
nonimepasHoi nadutorosoi peakuii (MJIP). Cneundpivny
ainaHky AHK amnnidpikyBanu Ha amnnidikatopi «Tep-
unk» («OHK-TexHonorig», MockBa) 3 BUKOPUCTaAHHAM
cneundiyHnuX  MynbTUMMAEKCHWX  OFIrOHYKNEOTUOHMX
npanmepis, BUKOPUCTOBYIOUM Habip «MynbtuleHT» (TOB
HB® «leHTex», Pocis). lgeHTndikauito AHK nposoannm
3a gornomorok enektpodopesy B 2% arapo3Homy reni,
3abapBrneHomMy eTigiymoM GpomMioM 3 HacTynHoOW Bi3ya-
nisauieto B Y® csitni i doTorpadyBaHHaM. OTpumaHui
po3unH [OHK BukopuctoByBanu Ans noaanbluoi KifbKic-
HOI ouiHkM GioTM B JocnigXyBaHUX 3paskax, siky MpoBO-
ounu metogom mynbTunnekcHoi MNP B pexumi peanbHo-
ro yacy Ha peTekTytouoMy amnnigikatopi AT-322 (HBO
«[QHK-TexHonoris», MockBa) 3a gonomorot Habopy pea-
reHtiB «dPemodnop» («AHK- TexHonoris», Mockea), Lo
[O3BOMNSIE BM3HAYaTU Taki NMOKasHWKWU, SIK 3aranbHa bak-
TepianbHa maca i MikpoopraHiamu / rpynm MikpoopraHis-
MmiB: Lactobacillus sp., Enterobacteriaceae, Streptococcus
sp., Staphylococcus sp., Gardnerella vaginalis /
Prevotella bivia / Porphyromonas sp., Eubacterium sp.,
Sneathia sp. / Leptotrihia sp. / Fusobacterium sp.,
Megasphaera sp. / Veillonella sp. / Dialister sp.,
Lachnobacterium sp. / Clostridium sp., Mobiluncus sp. /
Corynebacterium sp., Peptostreptococcus sp.,
Atopobium (At.) vaginae, Mycoplasma (M.) (genitalium +
hominis), Ureaplasma (urealyticum + parvum), Candida
sp. MonimopdHy ainsHky 896A/G reHa TLR4 amnnidiky-
Banu metogom INJ1P 3 BUKOpUCTaHHAM cneundidHmx oni-
FOHYKNeoTUAHUX npanmMepis.

CratnctuyHy obpo6Ky OTpMMaHWX AaHUX NPOBOAWMM
3a [JOMOMOrol  CTaHAapTHOrO  nakeTty  mporpam
«STATISTICA 6.0» (StatSoft Inc., CLUA). Npn nopiBHAHHI
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IIpo6AeMH €KOAOrii Ta MEAHIIHHH

NMOKa3HMKIB i X B3aEMO3B'A3KIB BMKOPWUCTOBYBanu Hena-
pamMeTpuyHi MeToau: Kputepin BinkokcoHa, t-tecT, BHYT-
piLLIHBOrPYNoBi kopensuii i koBapiauii. CTaTUCTUYHO 3Ha-
YyLmMMn BBaxanu BigmiHHocTi npu P <0,05. MopiBHAHHSA
4acTOT reHoTUNIB MiXX JOCNigXKyBaHMMMK rpynamMu npoBo-
OVNW WNsSIXOM aHanisy Tabnuub noegHaHHs 3x2 3a Jo-
NOMOrot To4Horo Tecty diwepa. [Ans NopiBHAHHS YacToT
BapiaHTIB y He3B'A3aHUX rpynax o0uuMcnioBanu BigHO-
WweHHsA waHciB (BLW) 3 Bu3HayeHHsM 95% poBipyoro iH-
Tepsany (Ol).

Pe3synbTaTtn gocnigxeHHs Ta ix 06roBopeHHs

Y BignoBigHOCTI 3 MeTOW [OCHiAXEeHHS Hamu Gynu
BMBYEHI 3pa3ku ayTONCIHOro Matepiany TKaHWH KOpOHa-
pHUX apTepin 31 nauieHTa, wo nomepnu Big IXC, i 5 na-
LieHTiB, AKi Momepnun B pesynbTaTi iHWWX MPUYUH i He
Manu ypaxeHb KOPOHapHWUX apTepin. AHanis 5 3paskis
TKAHWH KOPOHapHUX apTepin nauieHTiB, NoMepnux Big
NPUYYH, HE MOB'A3aHUX 3 aTepOCKepo30oM, Nokasas Bia-
CYTHICTb MiKPOOpraHi3miB B CYAWHHIN CTiHLi.

Mpwn aHanisi HaABHOCTiI OCHOBHUX MapOA4OHTONAaTOreH-
HUX MIKpOOpPraHiaMmiB y TKaHMHaX aTepOCKNEPOTUHHMX
GnsILOK KOPOHAPHMX apTepil BUSIBNIEHO MPUCYTHICTb XO-
Ya 6 ogHoro 3 MikpoopraHiamiB y 26 3 31 naujieHTis, WO
cknano 83,9%. HanvacTiwe Busenanuca P. gingivalis -
64,5%, T. denticola - 41,9%, A. actinomycetemcomitans -

32,3%, meHw u4acto BugBnanucb B. forsythus i P.
intermedia - 12,9% i 6,5%, BianosigHo. Cnig 3a3HaunTw,
O MPUCYTHICTb TPbOX MIKPOOPraHiaMiB BUSABMSMNachb B
22,6% 3paskiB. NepeBaxanu MikpobHi acoujauii, yTBope-
Hi P. gingivalis, T. denticola, A. actinomycetemcomitans.

Ha HacTtynHomy eTani gocnigkeHHss Hamu ©Gyna Bu-
BYEHA 4YacToTa BMSIBMEHHS MOMIMOPHOro BapiaHTy
896A/G reHa TLR4 cepepg ocib nontaecbkoi nonynsuii (n
= 100) i cepen nauieHTiB, NnoMmepnux Big IXC (n = 31).
YacToTta posnoginy nonimopdgHoro BapiaHTy reHa TLR4 B
obox rpynax Bignosigana 3akoHy Xapgi-BarHOepra (x2
MipcoHa 3 nonpaskolo Metca 0,79 i 2,67, Bi4MNOBIAHO).
Mpu nopiBHSIHHI YacToTK reHoTuniB (Tabn. 1) HamMu BUsiB-
neHa TeHAeHUist 40 30iNbLUEHHsSI 4acTOTW BUSIBIEHHS re-
HotuniB AG i GG B rpyni nauieHtiB, nomepnux Big IXC (p
= 0,086). Y Bcix 3paskax ayToncii BUSBMEHi JOCNioKyBaHi
rpynu MikpoopraHiamis, 3a BuHATKOM At. vaginae i M.
hominis i M. genitalium. Takox BcTaHOBMEHO, WO cepea
nomepnux Big IXC pocToBipHO 4acTiwe 3ycTpidanacs
anenb G (p = 0,04), BLU 2,92 (1,15-7,41) npn 95% A|.

Y GiontaTHoMy MaTepiani BusiBneHo 15 3paskie 3 re-
HoTunom AA reHa TLR4, 3 - 3 reHotunom AG i 2 - 3 GG.
BpaxoBytoun HuM3bky 4dactoTy anens G, reHotunu AG i
GG 6ynu o6'egHaHi B ogHy rpyny sik Hocii anens G.

Tabnuusi 1

Po3anodin yacmomu eeHomuriie i anenel nosnimopghiamy 896A/G eeHa TLR4

ceped ocib nonmascbkoi nonynsayii nomepnux eid (IXC), % (n)

Mpyna nony- Mpyna . 2 Mip-
eH, noni- Yactota | nAUIMHOrO KO- | Nomepnux X YacrtoTa n[;%;a;%ngo_ no[;npggramx Xcol_:"g (gBé.U% o
Mopdiam reHoTuny HTpOno Big IXC p anens : _
(n=100) (n=31) HTponto Big IXC df=1 an
AA 90 (90) 77,42 A 945(189) | 855 (53) 2,92
TLR4 AG 9(9) (24) (1.15-
896A/G GG 1(1) 16,13 (5) | 0,086 G 5,5 (11) 14,5 (9) 4,25 741) 0,04
6,45 (2)
p*- pigeHb 3Hadywjocmi, ompumanul moyHum mecmom ®iwepa;
p - piseHb 3Hauyyujocmi, ompumaHuli mecmom
rigHoO OTpUMaHwWx pesynbTaTie (Tabn. 2), y Hociis , ; actobacillus  sp. -Eubacterium  sp.
3ri p pesy. i 6n. 2), y 0,781613 Lactobacill p Eubacteri p
anensa G (AG i GG) 6yB foCTOBiIpHO BiNnbLL BUCOKWI BMICT (0,554622); Lactobacillus sp. -Mobiluncus sp. /

mikpo6Hoi AHK rpynu Lactobacillus sp. - 4,20 + 0,62 npo-
™ 3,01 £ 0,14 y HociiB reHotuny AA (p < 0,05),
Enterobacterium sp. - 4,68 + 0,87 npotn 3,09 + 0,17 (p <
0,05), Sneatia sp. / Leptotrichia sp. / Fusobacterium sp. -
3,47 £ 0,60 npotn 1,78 £ 0,16 (p < 0,05), Mobiluncus sp.
/ Corynebacterium sp. - 3,06 + 0,46 npotn 2,18 + 0,10 (p
< 0,05), Peptostreptococcus sp. - 3,08 + 0,67 npotn 2,00
1+ 0,11 (p < 0,05). ANsi yTOYHEHHS MOXIIMBMX MIKPOOHMX
acoujauin Ta ix B3aeM03B'sI3Ky 3 HasiBHICTIO abo BigCyTHi-
cTio nonimopcHoro BapiaHta TLR4 ©Oynn pocnigxeHi
BHYTpILWHbOrpynoBi kopensuii. Cepen HOCIIB reHoTuny
AA 6ynu BusiBreHi no3ntueHi goctoBipHi (p < 0,05) kope-
NAUIAHI 3B'A3KM MiXK KiNbKICTIO reH-eKBiBaneHTiB HacTyn-
Hux nap: Lactobacillus sp. - Enterobacterium sp.
(0,984877); Lactobacillus sp. -Staphylococcus sp.
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Corynebacterium sp. (0,773681); Enterobacterium sp. -
Staphylococcus sp. (0,793504) i Enterobacterium sp. -
Mobiluncus sp. / Corynebacterium sp. (0,771553);
Staphylococcus sp. -Eubacterium sp. (0,697129) i
Staphylococcus sp. -Mobiluncus sp. / Corynebacterium
sp. (0,613646). Cepep HociiB anena G (reHotunun AG i
GG) cnocTepiranMcst TakoX OOCTOBIpHI MNO3UTUBHI KOpe-
nauii, 3a BUHATKOM BigcyTHocTi napu Lactobacillus sp. -
Eubacterium sp. i nosiBoto Hosux: Lachnobacterium sp. /
Clostridium  sp.  -Lactobacillus sp. (0,826326);
Lachnobacterium sp. / Clostridium sp. - Enterobacterium
sp. (0,854616); Lachnobacterium sp. / Clostridium sp. -
Staphylococcus sp. (0,831228) i Lachnobacterium sp. /
Clostridium sp. -Mobiluncus sp. / Corynebacterium sp.
(0,909823).
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Tabnuus 2

Yucro eeH-eksiganeHmie epyrn MiKpoopaaHiamis, 8uieHUX 3 amepoCKIepOmuUYHO 3MIHEHUX KOPOHapHUX apmepil, nayjieHmie 3
pisHoMaHIimHUMU eeHomunamu 2eHa Toll-nodibHozo peuenmopa 4 (TLR4)
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AA 3.01+ | 3.09+ | 2.38+ | 2.44+ 2.82+ | 2.84+ | 1.78x | 2.08t 3.48+ 218+ | 2.00+ | 1.74+ | 3.03%
(n=15) 0.14 0.17 0.1 0.13 0.19 0.26 0.16 0.21 1.06 0.10 0.1 0.13 0.05
AG+GG 420+ | 4.68 | 296+ 3.18+ 3.50+ | 3.24+ | 3.47%* 2.7+ 2.9+ 3.06% | 3.08* | 1.76+ | 3.14%
(n=5) 0.62* 0.87* 0.33 0.64 0.71 0.45 0.60* 0.45 0.36 0.46* 0.67* 0.10 0.10

lpumimka: * - docmosipnicme giominnocmeti misie 2enomunamu pP<0,05.

OTpumaHi Hamu AaHi Npo HasBHICTb Mikpo6Hoi [HK B
TKaHUMHaX aTepoCKNEPOTUYHMX BNsLLIOK NigTBEpAXeEHi B
OOCNiAKEHHsIX iHWKX aBTopiB. PaHiwe Hamu 6ynu otpu-
MaHi AaHi, wo nonimopdiam reHy TLR4 Asp299Gly su-
3Ha4Yae MOXIUMBICTb iHIKyBaHHSA HanbinbLl po3noBCHo-
PKEHVMM ypOreHiTanbHUMK iHdekuismu [1], noBeaeHun
3B’AA30K AaHOoro nonimMopgisMy i3 peBMaToigHUM apTpu-
ToM [2] Ony6nikoBaHi pe3ynbTaty, WO Npu aHanisi 454
3paskiB TKAHWH aTePOCKNEPOTUYHNX BNSLLIOK, aopTanbHOl
i KnwkoBoi MikpobioTn y BCix nMpobax GNsLoK BUSBMEHI
Chryseomonas i y 6inbLuocTi - Veillonella i Streptococcus
(wo koperntoBano 3 iX HasABHICTIO B POTOBI MOPOXHUHI)
[6]. MokasaHo, wo P. gingivalis Bigirpae Baxnuey ponb y
rinepnnasii iHTUMKM aopTu B OCIO 3 nepiogoHTUTOM [5].
OTpumaHi Hamu pesynbTaTu NiABULLEHHS KOHTaMiHauji
aTepOoCKNepOTUHHO 3MIHEHWX TKaHWH MiKpOOpraHiamammu
y XBOpux 3 nonimopcgpHuMm anenem 896G TLR4 moxHa
NOSICHUTU 3HWXKEHOK 3AaTHICTIO Takoi hopmMu peuienTopa
[0 NpOBELEHHS curHarny, 30Kkpema BUKIMKAHOrO rpamHe-
ratuBHumn GakTtepismu [4]. Lli gani niaTBepoXytoTb MOX-
NMBY y4YacTb 3a3HayYeHUx rpyn MikpoopraHiamis B natore-
Hes3i aTepockneposy, a TakoX posb NoniMopdHoro Bapi-
aHTa reHa TLR4 B nigBULLEHHI MiKpOOHOT KOHTaMiHaLUil
TKaHWH KOPOHapHUX apTepin. HasBHICTb B reHOTUNi iHAW-
BiJyyMiB 3 aTepOCKNepOTUYHO 3MIHEHMMU KOPOHAPHVMMM
aptepiamn anensa G reHa TLR4 Bu3Havae niaBuLLeHy Ko-
HTaMiHaUil0 TKaHWH aTepoCKNepoTUYHOI GNsWkM npen-
CTaBHMKaMM HacTynHUX MikpoopraHiamie: Lactobacillus
sp., Enterobacterium sp., Sneathia sp. / Leptotrihia sp. /
Fusobacterium sp., Mobilincus sp. / Corynebacterium sp.,
Peptostreptococcus sp.

BUCHOBKMU

OTxe, BpaxoBylOUU pe3ynbTaT HalMX AOCHiOXeEHb
NneBHe 3HAYEHHS1 B NaTOreHesi aTepoCKepoTUYHOro ypa-
XEHHSI KOPOHapHUX apTepin Ta po3BuTKy IXC Hanexuntb
nonimopdiamy reHa TLR4. Ocobu, wo HecyTb anenb
299Gy matoTb WwaHc 3axsopitn IXC B 2,92 pa3n yacTiwe,
Hib)X ocobu 3 anenem 896G? 896A. Takum 4YmHOM AOns
Ginbll JeTanbHOr0 pPO3YMiHHA TEeHETUYHOI CTPYKTYpU
CXUNbHOCTI Ao po3BuTKy IXC HeobxigHO npodoBXyBaTh
OOCNIgXEHHS Yy HaNpPsIMKY BMBYEHHS noniMopduismy reHa
TLR4, wo HabnuanTb Hac OO0 PO3YMiHHS MexaHi3miB
B3aemofii reHeTnyHoi miHnmBocTi TLR Ta iHidiauii npo-
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LeciB ateporeHesy. B Ton xe 4ac okpeMi MiKpoopraHis-
MK, B TOMY uucni napogoHTonatoreHu P. gingivalis, T.
denticola, A. actinomycetemcomitans, B. forsythus i P.
Intermedia, TakoXX MOXYTb BigirpaBaTi BaXnuBYy ponb y
natoreHesi IXC, wo notpebye noaanblloro BUBYEHHS

uiei npobnemun, BUSIBNEHHS BOTHULY, iHGbekLii, ix caHaui
Ta MOLLYKY HOBUX ehEKTUBHMX CXEM 3 MOXIMBUM BUKO-
pPUCTaHHAM aHTMOIOTKMKIB B NikyBaHHi IXC.
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English version: ANALYSIS OF SPECIFIC GROUPS

OF MICROORGANISMS ISOLATED FROM ATHEROSCLEROTIC
CORONARY ARTERIES OF PATIENTS DEPENDING ON ASP299GLY
POLYMORPHISM OF TLR4 GENE"

Skochko' O. V., Vesnind L. E., Bobrovd N. O., Shlykova O. A., Mamontovd T. V., Izmaylova O. V., Kaydashev' I. P.

1Depar‘tment of Internal Medicine Ne3, *SRI of genetic and immunological foundations of pathology development and
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The aim of this work was to establish the presence of specific groups of microorganisms, including paradontopathogenic
In atherosclerotic plague and surrounding tissues and the dependence of microbial contamination of polymorphism 896A
/ G gene TLR4 (rs4986790), and to identify the possible relationship of atherosclerosis and Asp299Gly gene
polymorphism TLR4 in patients with coronary heart disease (CHD). Materials and methods: The 31 autopsies of coronary
arteries from patients whodied from coronary arteries disease and 5 from healthy individuals. Results and discussions:
The presence of perfodontal pathogenic microorganisms in atherosclerotic plaques was observed in 83,9%. In 51,6%
two or more species of microorganisms were found. Only in 11,1% samples with atherosclerotic plaques the microorgan-
[sms were found in undamaged tissues. The patients who died from coronary arterfes disease had 299Gly allele of TLR4
gene more frequent than healthy individuals (p=0,04) OR 2,92 (1,15-7,41). The presence of TLR4 gene polymorphic al-
lele G in the individual genotype determines the increased contamination of atherosclerotic plague tissues by the repre-
sentatives of the following genera. Lactobacillus sp., Enterobacterium sp., Sneathia sp. /Leptotrihia sp. /Fusobacterium
sp., Mobiluncus sp. /Corynebacterium sp., Peptostreptococcus sp. The emergence of new correlation pairs with participa-
tion of Lachnobacterium sp. /Corynebacterium sp. among the carriers of G allele has been revealed via the intragroup
correlation analysis. Conclusfon. The obtained results confirm the possible involvement of the represented groups of mi-
croorganisms in the pathogenesis of atherosclerosis and the role of the TLR4 gene polymorphic variant G in the in-
creased microbial contamination of the coronary arteries tissues. The presence of 299Gly allele of TLR4 gene increases

the risk of this disease.

Key words: periodontal pathogenic microorganisms, polymorphism, Toll-like receptor 4, atherosclerosis.

Recent studies have convincingly demonstrated that
pathogenesis of atherosclerosis is based on a chronic
inflammation that causes endothelial damage and for-
mation of atherosclerotic plaques in the artery wall.
Therefore, increased attention is paid to infectious agents
as possible etiological factors of initiation and progres-
sion of atherogenesis [3 , 7].

The concept of atherogenesis initiation through an in-
teraction of endogenous and exogenous microbial lig-
ands with Toll-like receptors (TLRs) gains an ever in-
creasing importance. A genetic variability of TLR can de-
termine differences in the susceptibility of organisms to
bacteria and viruses as well as in the intensity of the in-
flammatory process [9].

The aim of the present study was to establish the
presence of specific groups of microorganisms, including
periodontal pathogens in the atherosclerotic plaque and
surrounding tissues, investigate a dependence of micro-
bial contamination on 896A / G gene TLR4 (rs4986790)
polymorphism as well as to identify possible relationship
of atherosclerosis and Asp299Gly polymorphism of the
TLR4 gene in patients with ischemic heart disease (IHD).

Materials and methods

31 aseptically obtained autopsy tissue samples of
coronary arteries from people who died of IHD were in-
vestigated. The controls were people who died of causes
unrelated to IHD. The study was conducted with the per-
mission of the Commission on Bioethics of State Higher
Educational Institution of Ukraine "Ukrainian Medical
Stomatological Academy".

DNA isolation from tissue lysates was performed with
a DNA extraction kit for the biopsies "Helikopol" ("Litech",
Moscow). The obtained DNA solutions were used for fur-
ther qualitative detection of periodontal pathogens. A
qualitative DNA determination of periodontal pathogenic
microorganisms (Porphyromonas gingivalis, Prevotella
intermedia, Actinobacillus actinomycetemcomitans,
Treponema denticola, Bacteroides forsythus) was per-
formed with polymerase chain reaction (PCR). Specific
plots of DNA were amplified with DNA amplifier "Tertsyk"
("DNA Technology", Moscow) using specific multiplex
oligonucleotide primers from "MultyDent" kit (“Gentech”,
Russia). DNA identification was performed by electropho-
resis in 2% agarose gels stained with ethidium bromide,
followed by visualization under UV light and photography.
The obtained DNA solution was used to further quantify
the biota in the samples, performed with a multiplex PCR
on a real-time detecting amplifier DT-322 ("DNA Tech-
nology”, Moscow) using "Femoflor" kit ("DNA
Technology"), which allows to determine such factors as
the total bacterial mass and microorganisms/groups of
microorganisms: Lactobacillus sp., Enterobacteriaceae,
Streptococcus sp., Staphylococcus sp., Gardnerella
vaginalis / Prevotella bivia / Porphyromonas sp.,
Eubacterium sp., Sneathia sp. / Leptotrihia sp. /
Fusobacterium sp., Megasphaera sp. / Veillonella sp. /
Dialister sp., Lachnobacterium sp. / Clostridium sp.,
Mobiluncus sp. / Corynebacterium sp.,
Peptostreptococcus sp., Atopobium (At.) vaginae,
Mycoplasma (M.) (genitalium + hominis), Ureaplasma
(urealyticum + parvum), Candida sp. The polymorphic
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site of the Asp299Gly TLR4 gene was amplified by PCR
using specific oligonucleotide primers.

Statistical analysis of the data was performed with a
standard software package «STATISTICA 6.0» (StatSoft,
Inc., USA). For data comparisons nonparametric meth-
ods were used: Wilcoxon test, t-test, intragroup correla-
tions and covariances. Differences were considered sta-
tistically significant at P<0,05. Comparison of genotype
frequencies between the groups was performed by anal-
ysis of 3x2 combination tables with Fisher's exact test. To
compare frequencies of variants in unrelated groups we
calculated the odds ratio (OR) with 95% confidence inter-
val (Cl).

Results and discussion

According to the research goal we studied tissue
samples of autopsy material of coronary arteries of 31
patients who died of IHD, and of 5 patients who died of
other causes and did not have lesions of coronary arter-
ies. An analysis of the 5 tissue samples of coronary arter-
ies of the patients who died of causes unrelated to ather-
osclerosis showed no microorganisms in the vascular
wall.

An analysis for presence of major
parodontopathogenic microorganisms in the atheroscle-
rosis plague tissues of the coronary arteries revealed

presence of at least one of the microorganisms in 26 of
31 patients, which comprised 83,9%. The most frequently
found microorganisms were P. gingivalis - 64,5%, T.
denticola - 41,9%, A. actinomycetemcomitans - 32,3%,
while B. forsythus i P. intermedia were found less fre-
quently - 12,9% i 6,5% respectively. Notably, presence of
three microorganisms was found in 22,6% samples. The
prevalent microbial associations were comprised of P.
gingivalis, T. denticola, A. actinomycetemcomitans.

In the next stage of our research we studied frequen-
cy of the Asp299Gly gene TLR4 among individuals of
Poltava population (n = 100) and among the patients who
died of IHD (n = 31). The distribution frequency of poly-
morphic variants of the TLR4 gene corresponded to the
Hardy-Weinberg principle (Pearson x2 with Yates correc-
tion was 0,79 i 2,67 respectively). A comparison of geno-
type frequencies (Table 1) demonstrated a tendency to
increased frequencies of the genotypes AG and GG in
the group of patients who died of IHD (p = 0,086). We
found the investigated groups of the microorganisms ex-
cept At. vaginae, M. hominis and M. genitalium in all au-
topsy samples. We also observed that the allele G was
significantly more frequently found (p = 0,04) in the sub-
jects who died of IHD, the odds ratio was 2,92 (1,15-
7,41) with 95% confidence interval.

Table 1

The distribution of genotypes and allele frequencies of gene polymorphisms TLR4 Asp299Gly among Poltava population died of

Group
The Group d?rgtmhs
The gene, frequency population coronary .
polymorphism of control heart p
genotype (n=100) disease
(n=31)
77,42
by A8 8@ el
P Y GG 1(1) (5) :
6,45 (2)

p*- the level of significance obtained Fisher's exact test
p**- the level of significance of the resulting test )(2

We found 15 with the genotype AA (Asp299Asp)
gene TLR4, 3 - with the genotype AG and 2 - with the
genotype GG in the biopsy material. Because of low fre-
quency of the allel G, both AG and GG genotypes were
combined into one group as carriers of the allele G.

According to the obtained results (Table 2) the carri-
ers of the allele G had a significantly higher content of
microbial DNA of the groups of Lactobacillus sp. - 4,20 *
0,62 vs 3,01 £ 0,14 in the carriers of the allele A (AA) (p <
0,05), Enterobacterium sp. - 4,68 + 0,87 vs 3,09 + 0,17 (p
< 0,05), Sneatia sp. / Leptotrichia sp. / Fusobacterium sp.
- 3,47 £ 0,60 vs 1,78 + 0,16 (p < 0,05), Mobiluncus sp. /
Corynebacterium sp. - 3,06 £ 0,46 vs 2,18 + 0,10 (p <
0,05), Peptostreptococcus sp. - 3,08 + 0,67 vs 2,00 *
0,11 (p < 0,05). To clarify the possible microbial associa-
tions and their relationship to the presence or absence of
polymorphic variants of TLR4 intragroup correlations
were investigated. Among the carriers of the allele A ( AA
genotype ) positive significant ( p < 0.05) correlations
were found between the number of gene-equivalents of

coronary heart disease (CHD), % (n)

Group
The deaths 2
Group RR
frqu?ncy population cof:grzgry Pearson,  (95% p
genotype control heart df=1 Cl)
disease
A 94,5 (189) ?gé‘r)’ 2,92
(1,15-
G 5511 1459) 425 T4q) 004
the pairs: Lactobacillus sp. - Enterobacterium sp.
(0,984877); Lactobacillus sp. -Staphylococcus sp.
(0,781613); Lactobacillus sp. -Eubacterium sp.
(0,554622); Lactobacillus sp. -Mobiluncus sp. /
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Corynebacterium sp. (0,773681); Enterobacterium sp. -
Staphylococcus sp. (0,793504) i Enterobacterium sp. -
Mobiluncus sp. / Corynebacterium sp. (0,771553);
Staphylococcus sp. -Eubacterium sp. (0,697129) and
Staphylococcus sp. -Mobiluncus sp. / Corynebacterium
sp. (0,613646). Among the carriers of the allele G ( geno-
types AG and GG) statistically significant positive correla-
tions were also observed, except for an absence of the
pair Lactobacillus sp. - Eubacterium sp. and an emer-
gence of a new pair: Lachnobacterium sp. / Clostridium
sp. -Lactobacillus sp. (0,826326); Lachnobacterium sp. /
Clostridium sp. - Enterobacterium sp. (0,854616);
Lachnobacterium sp. / Clostridium sp. -Staphylococcus
sp. (0,831228) i Lachnobacterium sp. / Clostridium sp. -
Mobiluncus sp. / Corynebacterium sp. (0,909823).
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Table 2

The number of gene-equivalent groups of microorganisms isolated from atherosclerotic altered coronary arteries of patients with

different genotypes of the gene Toll-like receptor 4 (TLR4)

£ E €
© = 2 2
T o b k5 g
o D > o o
5a o . | 8 g . £
c % £ |5 | % g & |3
= T o () o > 7 Q
Genotype ° } g 28 8eg | 2 = 5 ® =
g S 8 @ €6 ; g3 | g Q 3 T
a 3 ) ® DE oy 9= aa E a3 o g
(0] (2] >
o 2 2 3 gs | @ 38 | 82 | 2 g = :
5] o > @ 50 ) ke} I
= |§ |8 |8 |2£ /5 |33 |82|% |5 |5 |& |¢%
g g g 2 855 | & 23 | &3 | § g 2 2 4
2 <} 2 = ca 5] =g 2Aa c 3 3 et 2
[e) = o S 53 @ © = o= £ . 3 . 2 @ e
3 L o & s | 2 g | 2 | g4 |32 | & ® S
S i} 0 0 [OFF< o og | =8 | 8% | 5§ | & =) Q
AA 3.01+ | 3.09+ | 238+ | 244+ | 2.82+ | 2.84+ | 1.78+ | 2.08+ | 3.48+ | 2.18+ | 2.00+ | 1.74+ | 3.03%
(n=15) 0.14 0.17 0.11 0.13 0.19 0.26 0.16 0.21 1.06 0.10 0.11 0.13 0.05
AG+GG 420 | 4.68 | 296+ | 3.18+ | 3.50+ | 3.24+ | 3.47% 2.7+ 2.9+ 3.06 | 3.08+ | 1.76+ | 3.14%
(n=5) 0.62* 0.87* 0.33 0.64 0.71 0.45 0.60* 0.45 0.36 0.46* 0.67* 0.10 0.10

Note: * - the significance of differences between genotypes p<0,05.

Our data on the presence of microbial DNA in tissues
of atherosclerotic plaques is confirmed in studies by other
authors. Previously, we have obtained evidence that
TLR4 Asp299Gly gene polymorphism determines the
possibility of infection with the most common urogenital
infections [1], rheumatoid arthritis [2]. It was reported that
an analysis of 454 tissue samples of atherosclerotic
plaques as well as samples of aortic and intestinal
microbiota revealed presence of Chryseomonas in all
samples and that of Veillonella and Streptococcus in
most plaque samples (which correlated with their pres-
ence in the mouth) [6]. It was shown that P. gingivalis
plays an important role in aortic intimal hyperplasia in pa-
tients with periodontitis [5]. Our data of increased con-
tamination of atherosclerotic tissue by microorganisms in
patients with polymorphic allele TLR4 Gly 299 can be ex-
plained by a reduced signal transmission ability of this
receptor form, caused in particular by Gram-negative
bacteria [4]. These findings support a possible involve-
ment of these groups of microorganisms in the patho-
genesis of atherosclerosis and the role of a polymorphic
variant of the allele G of the TLR4 gene in an increase of
microbial contamination of coronary artery tissues. The
presence of a polymorphic variant of the allele G of the
TLR4 gene in the genotype of individuals with atheroscle-
rotic coronary arteries determines an increased contami-
nation of the atherosclerotic plaque tissue by the follow-
ing microorganisms: Lactobacillus sp., Enterobacterium
sp., Sneathia sp. / Leptotrihia sp. / Fusobacterium sp.,
Mobilincus sp. / Corynebacterium sp.,
Peptostreptococcus sp.

Conclusions

Thus, from our findings we can conclude that a poly-
morphism of the TLR4 gene is of importance in the path-
ogenesis of coronary atherosclerosis and development of
IHD. The risk of developing IHD is 2,92 bigger in the indi-
viduals who carry the allele 299Gly compared to those
with the allele 299Asp. Therefore, it is necessary to con-
tinue research of the TLR4 gene polymorphism for a
more detailed understanding of the genetic structure of
susceptibility to IHD, which will bring us closer to under-
standing the mechanisms of interaction between a genet-
ic variation of TLR and initiation of atherogenesis. At the
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same time, some microorganisms, including periodontal
pathogens P. gingivalis, T. denticola, A.
actinomycetemcomitans, B. forsythus and P. intermedia
may also play an important role in the pathogenesis of
IHD. It evokes a need to further study the subject further
as well as identify the infection sources, their elimination
and finding new effective schemes of possible use of an-
tibiotics in the treatment of IHD.
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