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TLRs in epithelium of the oral cavity can be effected as due to the dental as general somatic pathology. TLR availability in the external
membrane of neutrophils, macrophages, keratocytes was found to be a starting point in triggering inflammation in the periodontal
tissues ensuring molecular reception of a pathogen with further involvement of important components in the inherited immunity.
These effectors possess phagocytic and killer activities, ensure a number of signals activating and directing antigen-specific response
by the cells of the adaptive immune system.

The aim of the study was to study mMRNA TLR-2, TLR-4 in the epithelium of the oral cavity in children with chronic catarrhal gingivitis
and diabetes mellitus taking to account revealed metabolic disorders.

Materials and methods. 30 children with chronic catarrhal gingivitis and diabetes mellitus type | were included into Ist group, 30
children with chronic catarrhal gingivitis were included into the IlInd group and 30 absolutely healthy children — IIl group. Polymerase
chain reaction with reverse transcription in the regime in real time (RT-RRT) was used to analyze gene expression. Buccal epithelium
was used as an object for molecular-genetic study.

Results. Content of mMRNA TLR-2 (90.0755) in diabetes mellitus patients was in 5.5 times higher as compared to children with
CCG - 15.1505. Expression of mRNA TLR-4 in children of | group increased in 6 times as compared to the children from Il group.

Conclusion. Relative quantity of MRNA TLR-2 and TLR-4 in the epithelium of the oral cavity in children with diabetes mellitus was
considerably higher than in patients without chronic inflammatory disease.

OcobauBocri ekcnpecii MPHK TLR-2, TLR-4 eniTeAilo poToBOi NOPOXXHUHU AiTeH,
AKi XBOPi Ha XPOHIYHUIM KaTapaAbHUM TiHTIBIT, Ha TAI LyKpoBOro Aiabety

A. B. KotenbbaH, O. I. TopoBaHeup, I. A. KoBanb, 0. M. KamuLLHKK

Enitenin potoBoi nopoxHuHM Ta TLR, L0 B HUX MicTATbCA, NepebyBaroThb Nig BAMBOM 3MiH NpY CTOMATOMONYHIl | 3aranbHOCOMa-
TUYHIN natonorii. YCTaHoBMEHO, LU0 NOYaTKOM 3amycky 3ananieHHs y TkaHMHax NapofoHTa € HasiBHICTb TLR y 30BHiLLHi MemBpaHi
HelTpodbinis, Makpodaris, kepaTMHOLWTIB, Ski 3abe3nedyyioTb MONEKYNSAPHY PeLenLyito NaToreHy 3 BKMYEHHAM Haaani BaXMBUX
KOMMOHEHTIB cnazkoBoro iMyHiTeTy. Lii echektopu BonogitoTb haroLuTapHUMu Ta KinepHUMI akTUBHOCTSIMU, 3a0e3neyyoTb Mepexy
CUrHaniB, WO aKTVBYIOTb | HANPaBNSAOTb aHTUreHcneLmMMIYHy BignoBiAb KNiTMHaMK aganTyUBHOI iMyHHOI cuctemu. 3aranom TLR €
OOHUM i3 HANCUIBHILLIMX KNITUHHUX MOOYNATOPIB.

MeTta po6otu - BuB4eHHs MPHK TLR-2, TLR-4 B eniTenii poToBOI NOPOXHUHW AITEN, SiKi XBOPi HA XPOHIYHWIA KaTapanbHWiA TiHriBIT,
3a YMOB LyKpoBoro aiabety | Tvny 3 ypaxyBaHHSIM HasiBHUX METaboNiYHNX NOPYLLEHD.

Marepianu Ta meTogm. O6ctexunnu 30 iTen, ski XBOPi HA XPOHIYHWIA KaTaparbHUIA MHTIBIT, 3@ YMOB LiykpoBoro Aiabety | Tuny (I rpyna),
30 comaT4HO 300POBYIX [ITEN, SKi XBOPI HA XPOHIYHMIA KaTapanbHWi riHriBiT (Il rpyna) Ta 30 comaTuyHO Ta CTOMATONONYHO 300POBUX
giten (Il rpyna). Ans aHaniay ekcnpecii reHiB BUKOPUCTOBYBanW METOL MoriMepasHoi TaHLIKOroBOT peakLii 3i 3BBOPOTHOK TPaHCKPUMLIED
B pexwmi peanbHoro yacy (3T-MJ1P). O6'ektom ans MonekynspHo-reHeTiHuX gocnimkeHb metogom 3T-MJ1P Bys GykaneHuii enitenin.

Pesynktatu. Y giten, siki xsopi Ha LykpoBuii giabert, Bmict MPHK TLR-2 (90,0755) y 5,5 pasa ByLLWiA Bif COMATUYHO 300POBUX AiTEN
3a ymoB XKI™ — 15,1505. Ekcnpecia MPHK TLR-4 B fiTei | rpynu nigsuiyBanacs BignosigHo y 6 pasiB nopiBHsHO 3 Aitbmu Il rpynu.
HarBuLLi 3Ha4eHHs BUSBNEH B AiTeil Ha TN CynyTHLOI COMaTUYHOI NaTonorii 3@ yMoB TskKoro cTyneHst XKI.

BucHoBku. MonekynsipHo-reHeTuyHe JocnimkeHHst BigHocHoro piBHs MPHK TLR-2 ta TLR-4 B eniTenii poToBOi NOPOXHWHM
rnokasano, Lo B aiten 3a ymoB XKI™ Ha Tni LykpoBoro aiabety cyTTeBo 36inbLueHi BigHocHi piHi MPHK TLR-2, TLR-4. OTxe, gocni-
[PKEHHS MaKOTb BENWKE 3HAYEHHS ANs yAOCKOHarNeHHs METOAIB AiarHOCTVKM 3ananbHuX NPOLECiB y TKaHWHAX Napo4oHTa LUASXOM
BW3HAYEHHS1 CTaHy BPOKEHOrO iMYHITETY POTOBOI NOPOXHWHM Ta po3pobKK NikyBanbHO-NPOMINAKTUYHUX Nporpam Ans Aited, ski
XBOpi Ha LykpoBui gjaber | Tuny.

OcobeHHocTH akcnpeccun MPHK TLR-2, TLR-4 anuTeAus poToBOM NOAOCTH AETeH,
60AbHBIX XPOHUUECKUM KaTapaAbHbIM TMHTMBUTOM, Ha GOHe caxapHoro Auabeta

A. B. KotenbbaH, 0. U. TopoBaHe, I. A. KoBanb, A. M. KaMblILWHbIN

OnuTennit potoBor NonocT 1 TLR, KOTOpbIe B HUX COAEPXaTCs, HAXOAATCA NOA BIUSHUEM U3MEHEHWI NMPU CTOMATONOTNYECKO
1 obLyecomaTyeckon natonorn. YCTaHoOBNEHO, YTO OTMPABHOM TOYKOW 3arnycka BOCMAneHnsi B TKaHSX NapoAoHTa sSBnseTcs
Hanuuve TLR Bo BHelwHeln MembpaHe HeTpoduoB, MakpodaroB, KepaTUHOLMTOB, KOTOpble 0BecneYnBatoT MonekynspHyo
peLenuuio natoreHa ¢ nocnegylowmM BKIKYEHNEM BaXHbIX KOMNOHEHTOB HACNEACTBEHHOrO UMMYyHUTETA. OTU 3PdeEKTOpLI
obnagatoT charounTapHoON W KUNNEPHOW akTUBHOCTSIMM, 0BECNeYMBatoT CeTb CUrHANOB, akTUBUPYIOWMX W HanpaBnsioLwmx
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aHTUreHcneumnMuyecknii OTBET KNeTKkaMy aganTUBHON MMMYHHOI cucTeMbl. B Lenom TLR sBnseTcs ogHrM 13 camblx CUMbHbIX
KNETOYHbIX MOZYNSTOPOB.

Lienb pa6otbl — n3yyeHne MPHK TLR-2, TLR-4 B anutenuu poToBOM nNonocTu Aeten, 6omnbHbIX XpPOHUYECKUM KaTapanbHbIM MH-
TMBMTOM, Ha (hoHe caxapHoro anabeta | Trna ¢ y4€ToM MErLLMXCS METAaBONMYECKUX HapYLLEHWA.

Marepuansi u metoabl. ObcnenosaHo 30 aeTeit, 60MbHBIX XPOHNYECKUM KaTaparibHbIM TMHIMBUTOM, NpU caxapHoMm anabete |
Tuna (I rpynna), 30 comaTnyeckut 300pOBbIX AETEN, BOMbHBIX XPOHUYECKIM KaTapanbHbIM rHruBuTOM (11 rpynna), u 30 comaTyecku
1 cTomaronoryecky 3poposbix aeteld (1l rpynna). inst aHanuaa akcnpeccum reHoB UCMonb30Bani METoL, NonMMepasHoii LienHom
peakuuu ¢ obpaTHOM TpaHckpunuuen B pexuve peansHoro Bpemenn (OT-MLP). O6bekToM Ans MONeKynsipHO-reHeTUYEeCKNX
nccnenosaHnit metopgom OT-TMLP 6bin BykkanbHbIi SMUTENWIA.

Pesynktathl. Y geteit, 6onbHbIX caxapHbiM anabeTtom, cogepxanme MPHK TLR-2 (90,0755) B 5,5 pasa Bbllue, YeM Y COMaTUYECKM
3p0poBbIx geten B yenosusx XKIM— 15,1505, Skcnpeccust MPHK TLR-4 y aetel | rpynnbl noBbILanack COOTBETCTBEHHO B 6 pa3 no
cpaBHeHuto ¢ aeTbMu I rpynnbl. bonee BbICOKvEe 3HAYEHWS BbISIBMEHbI Y AeTeit Ha (hOHe COMyTCTBYHOLLIE COMaTUYECKOW NaTtonorum
B YCOBUSX TsHKENON cTeneHmn XK.

BbiBoabI. MonekynapHo-reHeTuyeckoe nccnenoBaqne otTHocuTensHoro ypoeHs MPHK TLR-2 u TLR-4 B anutenum potosoi nomno-
CTV NoKasaro, YTo y AeTel Ha (hoHe caxapHoro AnabeTa CyLecTBEHHO yBenuyeHbl OTHoCUTeNbHbIE ypoBHU MPHK TLR-2, TLR-4.
MpoBenéHHbIE UCCnEenoBaHUs UMEIOT BOMbLLOE 3HAYEHWe AN COBEPLUEHCTBOBAHWS METOAOB AMArHOCTMKA BOCNANUTENbHbIX
MPOLIECCOB B TKaHSX Napo4oHTa NyTEM ONpeaeneHns COCTOSHNS BPOXKAEHHOTO UMMyHWUTETa NONOCTU pTa 1 pa3paboTku neved-

HO-NPOMNaKTUYECKNX NPOrpamMm Ans AeTen, 60nbHbIX caxapHbiM anabeTtom | Tuna.

The system of inherited immunity is formed in the process of
evolution of the vertebrate animals and realized by means
of cells-effectors participating in the first line of protection
against all antigenic foreign compounds. The following
types of cells are contained in it: epithelial cells, macro-
phages, dendritic cells, granulocytes, mast cells, NK-cells
etc. Pattern recognition receptors (PRRs) play an important
role among the factors of inherited immunity [1,4,7]. Among
PRRs toll-like receptors (TLRs) occupy a special position.
These effectors possess phagocytic and killer activities,
ensure a number of signals activating and directing anti-
gen-specific response by the cells of the adaptive immune
system. They serve as a bridge between pathogen-asso-
ciated molecular structures (PAMSs) and antigen-specific
cells of the adaptive immune response, and transmit the
signals of specific hereditarily coded receptors in soluble
mediators connected with T- and B-cells through the specific
cytokine-chemokine receptors. After reaction with microbial
PAMSs the majority of TLRs induce activation of nuclear
factor kappa-light-chain-enhancer of activated B cells (NF-
kB) and cytokine production, mainly by MyD88-dependent
way [2,5,6], stimulating more stages of inflammation and
ensuring activation of different types of cells participating
in maintenance and regulation of inflammation.

Epithelium of the oral cavity and TLR containing in them
are under the effect of changes both in dental and general
somatic pathology [3,6]. TLR availability in the external
membrane of neutrophils, macrophages, keratocytes was
found to be a starting point in triggering inflammation in
the periodontal tissues ensuring molecular reception of a
pathogen with further involvement of important components
in the inherited immunity [3,4,8]. In general, TLR is one of
the strongest cellular modulators.

Nowadays the study of mRNA mPHK TLR-2, TLR-4
expression of the oral epithelium in children afflicted with
diabetes mellitus under conditions of chronic inflammation
in the periodontal tissue becomes especially topical. Aware-
ness of their role in pathogenesis of many diseases enables
not only to prognosticate the risk of development of pathology
or severity of its course, but to choose specific therapy for
every category of patients.

Objective of the investigation is to study mRNATLR-2,
TLR-4 in the epithelium of the oral cavity in children under
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conditions of chronic catarrhal gingivitis against diabetes
mellitus considering metabolic disorders available.

Materials and methods

To solve the purpose we examined 12-year old children
afflicted by type | diabetes mellitus (30 individuals) who
were treated in-patiently at Endocrinology Department of the
Regional Municipal Establishment “Regional Children Cli-
nical Hospital”, Chernivtsi (I group). Il group (30 somatically
healthy children with signs of chronic catarrhal gingivitis) —
and the group of comparison (30 somatically and dentally
healthy children of the same age) were formed from the
schoolchildren of Comprehensive Secondary School Ne 22
in the town of Chernivtsi.

According to the degree of severity of gingivitis among
the children of | and Il groups there was mild degree of se-
verity of chronic catarrhal gingivitis found (10 and 18 children
respectively), moderate degree of severity (17 and 8 children)
and severe degree (3 and 4 children).

To analyze gene expression the method of polymerase
chain reaction was applied with a reverse transcription in
the regime of real time (RT-RRT). The object for molecu-
lar-genetic examinations by means of RT-RRT method was
the buccal epithelium.

Isolation of total RNAwas conducted using the set “Trizol
RNA Prep 100” (Isogen Lab., LTD, RF). Preparation for the
reactions and the reactions themselves were carried out
according to the Protocol.

Statistical analysis was performed using the biostatistics
methods of the licensed program Statistica 6.0 (StatSoft,
USA). The mean value (M), mean error (m), reliability of sta-
tistical indices (p) have been taken for consideration. The data
have been presented in the form of (M+m) and were consi-
dered reliable by the level of statistical significance of p<0.05.

Results of investigation and discussion

RT-RRT-analysis of the buccal epithelium showed an in-
creased relative level of expression of MRNATLR-2, TLR-4
in children afflicted by diabetes mellitus and somatically
healthy children under conditions of chronic catarrhal gingi-
vitis (CCG) (Table 1).
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Table 1. Relative level expression of MRNA of TLR-2, TLR-4 genes In children afflicted by diabetes mellitus the content of
of the buccal epithelium in children afflicted by DM and somatically healthy children mRNA TLR-2 (90.0755) is in 5.5 times higher as compared
under conditions of CCG in comparison with dentally and somatically healthy children to somatically healthy children under conditions of CCG —
(M:£m) 15.1505. Expression of mMRNA TLR-4 in children of | group
Index DM under conditions Somatically healthy ~ Somatically p increased 6 imes a? compared to the. Ch'ldren from 11 group.
of CCG children and dentally healthy Such results are evidenced by certain literary data and are
g;‘dcecré"”d'“"”s chlldien indicative of an infectious genesis of inflammatory process

in the periodontal tissues.
TLR-2 90.0755¢134187  15.1505+1.0413 1£0.1579 E« :gg? Expression of MRNATLR-2 in a considerable number of
P§<0:01 children of both experimental groups was high with a tendency
TLR4 7555684173306 12.1195+1.3552 1£0.1421 P,<0.01 fo increase depending on the degree of severity of CCG in
P,<0.01 children afflicted by diabetes mellitus (Fig. 1). Under conditions
P,<0.01 of mild degree of CCG in children with comorbid pathology the
p,: the probability of difference compared with Group 1 & Group 2; |nd.ex was 44' 1761, in somatically healthy Chlldr_en -14.3251.
p,: the probabilty of difference compared with Group 1 & Group 3; Children with moderate degree of CCG severity were char-
p,: the probability of difference compared with Group 2 & Group 3. acterized by the following data: 112.9692 — in | group and

18.7071 —in Il group. The highest data were found in children
against the ground of comorbid somatic pathology under
112.9692 113.3434 conditions of severe degree of CCG (113.3434).

120 The level of mRNA expression of TLR-4 (Fig. 2) in chil-
dren with the signs of mild degree of CCG against the ground
of somatic pathology was 26.0951, and among somatically
80 healthy children it was a little lower — 9.8618. Under condi-
441761 tions of moderate and severe degrees of CCG expression of
60 mRNATLR-4 increased in children with comorbid pathology
18.7071 20.8133 as compared to somatically healthy children, 99.7132 and

14.3251 103.5418 and 19.2791 and 19.8159 respectively.

100

40

20

0 Conclusions
mild degree moderate degree severe degree
of CCG of CCG of CCG 1. The conducted molecular-genetic study of a relative
level of MRNA TLR-2 and TLR-4 in the epithelium of the
O DM under conditions M@ somatically healthy under conditions oral cavity was indicative of the fact that in children against
of CCG of CCG diabetes mellitus relative levels of MRNATLR-2, TLR-4 are
considerably higher.
Fig. 1. Relative level of expression mMRNA TLR-2 of the buccal epithelium in children afflicted by DM 2. The investigation conducted is of a greatimportance to
and somatically healthy children under conditions of CCG. improve the methods of diagnosti cs of inflammatory proces-
ses in the periodontal tissues by means of detection of the
local immunity condition in the oral cavity and elaboration of
therapeutic-preventive programs for children suffering from

type | diabetes mellitus.

120 997132 103.5418
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