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BcTyn. Hainbinbw ctaHoapTMaoBaHa XxapakTepuc-
TUKa PIBHOMAHITHUX NPOLECIB i ABMLL, NPUPOAN CKNa-
[AETbCHA HA OCHOBI CUCTEMHOIO aHanidy NpoLecis, WO
BMBYAIOTHCS. YHIDIKOBAHICTb i y3arasibHEHICTb Miaxo-
niB pobnsaTb TEOpildo CMCTEMHOrO aHanisy Hanedek-
TUBHILLOK MNPU PO3B’A3aHHI PISHOMAHITHUX HayKOBUX
npo6nem.

MikpocCTpyKTypa Ta XiMi4HUI cknag, TBepAnX TKaHUH
3y06iB BinoOpaxatoTb CkaaHi NpoLecu, ki NoB’a3aHi 3 Bi-
KOBUMMU i NATONOri4HMMM cTaHaMKn. BusiBneHHa 3aKOHO-
MipHOCTEN ycepeauHi LIMX NPOLECiB O3BONUTL MnbLLe
3pO3YMIT! MEXAHI3MMU iX PO3BUTKY i PO3POOUTU TAKTUKY
npo®inakT1K Ta ikyBaHHA 3aXBOPIOBaAHb, SKi NOB’A3aHi
3i 3MiHamMu 6esnocepenHbo B emani [1, 2, 4, 5, 6].

OcTaHHIMKM pokaMu BOOCKOHANEHHs MeToauK i
TEXHIYHUX MOXJIMBOCTEN O03BONNAMN POILLMPUTY Nep-
CMEKTVBU BUBYEHHSI TBEPAMX TKaHWH 3y6iB i3 TOYKM
30py MOP@dOSIOri4yHOT Ta KPUCTASTIOXIMIYHOI CTPYKTYPW.

MeTta pocnip)xeHHa. [Jocnigutn i BCTAHOBUTU
KOPEeNAUINHI 3B’A3KN MiXK MOPQONOrieto Ta Mikpoene-
MEHTHUM CKJ1aZloM emMari B PIBHUX OiNAHKaX, BKIO4Yat0-
Y NOBEPXHEBY AAHKY emani Ta nianoBepxXHEBY 30HY
B MiCLSIX OKJTIO3IMHOrO M anpokKCUMasnbHOrO KOHTaKTIB
3y6iB A1 BCTaHOBNIEHHS1 ocobnmnBocTelt mopdororii Ta
MiHEepanbHOro Cknaay Ha Pi3HUX PIBHAX A0CHIOXKYBaHOI
emarni.

OO6G’ekT i MeToou pocnimkeHHda. [JockoHanomy
BMBYEHHIO nignaranun 3ybu, aki 6yno BnaaneHo 3a no-
KasaHHAMM. Bik nauieHTiB, 3you akux nignaranm gochi-
IKeHHIo, cknapas Big 40 po 65 pokie. JocnigXeHHto
nignaranm 23 3y6u: i3 disionoriyHoto (9 3y6is), i3 niosu-
weHoto ctepTicTio Il lll cTyneHis (14 3y6iB).

YpaxoBytoun Hefofiku BMBYEHHS Mopdonorii 3y6iB
MEeTOO0M BUIOTOBMEHHS LWNidiB, M1 BUKOPUCTOBYBaN
MeTOOMKY BMBYEHHS eMali LUISIXOM OTPUMaHHS CKOiB
i3 pobo4oi noBepxHi (ropbuk 3yba abo yYacTku emani
Ha HasABHINM XyBasbHI NOBEPXHI) | 3 OiNSHKN ekBaTopa
3y6iB y 30Hi aNPOKCUMasbHOrO KOHTaKTY.

AHanizy nignarann 3pasku 6e3nocepenHbo 3 Mno-
BEPXHi Ta 3 NiANOBEPXHEBOI OiNAHKN, HacamMnepea, ans

Toro, wo6 gocnianTn pisHMLo ik B MopdoJiorii Tak i B
MiKpOeneMeHTHOMY cknagi emani umx wapis [8]. Mpu
[oCnioKeHHi emani KoxHoro 3y6a nposoaunu i Mopgo-
NoriyHe, i MikpoenemMeHTHe AOCNIOKEHHS.

Mpwn pocnioxeHHi po3MipiB CTPYKTYp emarni npoBo-
Onnn 004YNCNEHHST CepenHix 3Ha4yeHb MOKa3HUKIB Ans
3y6iB 3 (i3ioNoriyHO Ta NigBULLEHO CTEPTICTIO, Bpa-
XOBYIOHYM PO3TallyBaHHS AiNSAHOK B 06/1aCTi XyBasbHOT
Ta anpokKCUMasbHOi MOBEPXOHb.

[na BU3HAYEHHSA MIKPOENEMEHTHOrO cknagy emani
Ha HaCTynHOMY eTani OCNIAXEHHS MPOBOANIN MapPKy-
BaHHS AinsiHOK eMari 3y6iB y 30Hi CKkon-ropbuk Ta ckos-
ekBaTop. [insHkn Ana MikpoaHanidy nosHadann gk B
MOBEPXHEBIN 30HI emMani Tak i B 30Hi NiANOBEPXHi, MNO-
6113y emaneBo-AeHTUHHOI Mexi. Ha HacTynHux eTanax
[OCHNIOKEHHS MiKpoeneMeHTHUIA cknag, 6yae BMBYaTU-
CSl B CaMe LMX NPOMapkOBaHNX 30HaX.

Micna mapkyBaHHS NPOBOAVBCS €/1IEMEHTHUIM aHa-
ni3 y 06paHnx gingHkax.

KpimM BUBYEHHSA MOPGONOrii i eNeMEHTHOrO cknany
BMBYANACH TAKOX XapakTepHa TOBLLMHW emari.

Buainumo nuTaHHs, ske M1 He MOorv 0BINTN y CBOI
poboTi, — ckonm emani, 3pobsieHi HaMK, MOXYTb MpPo-
XOANTW B Pi3HMX HanpsaMKax i nig, pisHUMU KyTamu, Lo
NPM3BOAUTbL OO 3MiHW CNPUMHATTA PO3MIpY i AiameTpa
emaneBux Npusm. Tomy My NPOBOAUAN E€KCMEPUMEHT
3a BN1aCHOIO METOAMKOIO (PUC.).

MIRA3 TESCAN

WD: 16.92 mm
Det: BSE
Date(m/dly): 08/26/11

SEM HV: 10 kV
View field: 7.06 mm
SEM MAG: §1 x

Puc. EnekTpoHHe 300paXKeHHs! A0CNiAKYBaHOI 30HU
emarni B fingHui ckon-ropouk (3pasok Ne34) i3 aeuwamu
¢isionoriyHoi cTepTOoCTi AN BUSHAYEHHS TOBLLMHU eMa-
ni. SaranbHuii BUrna g, emani Ha ckoni, 36inbweHHa 51x,

macLwiTabHa MiTka — 2 MMm.
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PesynbtaTt pocnigxeHb Ta X OOroBOpPEHHS.
Locnigxytoun emanb 3y0iB WOA0 MIKPOENEMEHTHOIO
cknagy 3a HaBeAEeHWM BULLE airOpUTMOM, OTpUManu
cepito undpoBUX 3HIMKIB emani JocniaxysaHoro 3yba
3 PiIBHUMU CTYNEHAMU 30iNbLUEHHS

Ockinbkn emanesi NpM3aMmM MaroTb S-nofidHUA Xig, i
NpyY OTPUMAHHI CKOJTy eMaJli MU He 3aBXAW Maiv MOX-
JNIBICTb KOHTPOJIOBATU KyT CKOJly, TO Ha UnUdpOBUX
3HiIMKax M1 He Manu NepCcneKTUBM JOCUTb TOYHO OLLIHWN-
TV OiaMeTp Npu3aM i MPOMIXKM MiXX HAMW B YNCIIOBOMY
BapiaHTi. ToMy AN AOCTOBIPHOCTI pe3dybTaTtiB M PO3-
OPYKOBYBasv Ha NanepoBOMY HOCIi Kifibka 3HiMKiB emani
3y6a, L0 BUBYAETLCS, OTPUMAHUX i3 PI3HUX MOIULLINA.

3a MaclTabHOoO MITKOIO, 3a BNacHO METOAVKOO
Ha KOXXHOMY 3HIMKY NigpaxoByBasm KiNbKiCTb eManieBux
npu3Mm i nepeBoaunu ix Kinbkicte Ha 100 mMkm. MoTim
obuncnoBanm cepefHe 3HAYEHHS eManeBux MNpuU3M
Ha 100 MKM 419 KOXXHOIO CKOly emMari, Lo BUBYABCS, i
BHOCWUNW Ui AaHi A58 aHanisy y 3seieHy Tabnuuyo.

Tabnuusa
Pe3synbraTtin MOpP@ONOriYyHOro A0CniaA)XeHHS
emani 3y6iB npu ¢izionoriyHin i nigBULLEHIN
ctepTtocTi (M£m)

Foynm KinbkicTb TOB.LLI,I/.IHa . TOBLLI,I/Ill-ia

A npu3M Ha | MPOMIXKIB MixX emani
MOPIBHAHHS

100 MKM npua3mamu (MKM)

lpyna 3y6iB i3
digionoriyHoto 27,33+ 0,83+ 1493,92+
CTepTIiCTIO 1,08 0,06 109,45
(n=9)
lpyna 3y6iB i3
niaBULLEHOO 18,57+ 1,35+ 787,52+
CTepTICTIO 0,31* 0,10* 68,22
(n=14)

Mpumitka: * — p<0,05 Mixk NOKasHMKaMn OO0CNIAXKYBAHUX FPYI.

KinbkiCTb ApPM3M Ha OOMHULIIO MO XapakTepu-
3yBasa LWinbHICTb emMani, Big, SKoi, sk 6yno 3a3HavyeHo
BULLE, 3anexaTb MNPOHWKHICTb, TBEPAiCTb, CTINKICTb
TKaQHWH Ha 31aMm, BUTMH, CKOM i MOAY b NPYXHOCTI [3,
7]1. OaHi wono KinbKOCTi NPU3M, MPOMIXKKIB MiXX HUMW i
TOBLUMHW emMarii HaBeaeHi B Tabn.

[TOpiBHIOIOYN LLIABHICTE PO3TaLlyBaHHS €eManeBux
npua3m AochiaxyBaHuUx 3y0iB, 3a3HA4YaeEMO, L0 KiNb-
KICTb NPM3M Ha OAMHMUIO nnouwi npu @i3ionorivHin
CTEPTOCTi Ta NiABULLEHI LOCUTb CYTTEBO BIAPISHAETb-
CSl, O MOXe HaBOAUTWN Ha OYMKY MPO Pi3HI 3HAYEHHS
Pe3VCTEHTHOCTI emarni npu @isioNoriyHmin Ta nigsu-
weHin creptocTi. KinbkicTb emaneBnx Npu3M Ha oau-
HULIO NMAOLWI NPV NiABULLEHIN CTEPTOCTI B CEPEegHbOMY
cknagae 18,57+0,31 Ha 100 mkm, a npu disionorivHin
- 27,33+£1,08 Ha 100 MKMm.

OujHIo04M gaHi BcepeamHi KOXHOI rpynmn ctaTuc-
TUYHUMM METOAAMMU, MOXEMO 3a3HauYUTU, WO Kifb-
KiCTb Mpu3M y emani 3ybiB, Aki Hanexatb 00 nepLloi
rpynu, Mae npsiMy KOpensiLito 3 NpoMixkamm Mixk HUMU
(p=0,00049).

MopiBHIOIOYM AaHi, OTPUMaHi ANnsa nepwoi Ta apy-
roi OOCHigHOI rpyn, MOXHa BKasaTW, WO pi3HUUA
Mix KinbkicTio npnam Ha 100 mkm cknapgae 9,331 npu
(p=0,0002). PisHMUSA B MIXNPU3MOBUX MPOMiXKaX
cknagae 19,410 npu (p=0,00035). HaasHa 3BOPOT-
Ha kopensuis npu (p=0,0003) Mix KinbkicTio Npuam y
emani Ta NPOMiXXKaMn MiX HUMU. TpsgaMuin Tun kope-
nauii npu (p=0,005) y gocnigHux rpynax ycCTaHOBAEHO
MiX TOBLLMHOIO EMANIEBOrO LWAPY i KiNbKICTIO NPU3M Ha
100 MKM.

Mpn BMBYEHHI MIKPOCTPYKTYpPU emasi My 3BEPHY-
N1 yBary Ha 306i5blUEeHHST TOBLUMHM MPOMIXKY AiNsHOK
i3 6e3nNprM3MaTUYHOI0 CTPYKTYPOIO Ha MOBEpPXHi A0o-
cnioxyBaHux 3paskiB. Y 6inbLIOCTi BUNAAKIB LS 30Ha
po3TalloByBanacsa Ha LiNgHKax, WO KOHTaKTYIOTb MiX
c00010, 30KpeEMAa Ha KOHTAKTHIN i XXyBanbHil, O MOXHa
noB’aA3aTu 3 MiaBULLEHVM HaBaHTaXXEHHSAM Ha L OinsH-
KM MpUY >XyBaHHi, 0COBMAMBO Mpunyckaioum Tolh dakT,
wo emanb 3ybiB Mae pisHy mopdonorio npu ¢isiono-
riyHin Ta nigBULWeHii cteptocTi. Lo ocobnmeicTe Mo-
XEMO MOB’A3aTU 3i 3HMXKEHHAM LLiSIbHOCTI emarni, sika
NnoB’si3aHa 3i 3MEHLUEHHSAM KiNlbKOCTi MPU3m npwu Nigsu-
LLeHilh cTepTocTi 3y6iB, 0COBIMBO B OiNSHL KOHTAKTHUX
NMOBEPXOHb.

Ha noBepxHi emani, gka nignarana OOCNIOXKEHHIO,
CcnocTepiranncs TPILWWHU Pi3HUX PO3MIpPIB i Hanpsim-
KiB, SKi iHOAI JOXO0AWAn A0 30HM eManeBo-AEHTUHHOIO
3’€HaHHS.

BucHoBKM.

1. DocnipgxeHHsa mopdonorii emanesoro Lwapy
npv NigBULLEHIN i i3I0NOriyHin CTEPTOCTI A0BOASATb
BiAMIHHICTb y 6y0Bi emani, 30kpema B KiflbkOCTi Mpn3m,
TOBLUMHI MPOMIXKIB MiXk HAMU, @ OTXKE, 3MEHLLIEHHS TOB-
LWMHN eMali Ha KOHTaKTHUX MOBEPXHAX (XKyBaslbHUX i
anpoKCUMasnbHUX).

2. Ockinbky 3aknagka 3y0iB PO3MOYMHAETbLCHA Ha
eMOpioHaNlbHOMY PIiBHi | BiOKNaAeHHs MiHepasibHOI
KOMMOHEHTN NPOXOAUTb Ha BiNKoBY MaTpULIO, TO 3MiHa
nepenivyeHnx napameTpiB Moxe OyTW HACigKOM nopy-
LeHHs dopMyBaHHS eMali, a came HeJoCTaTHLOro abo
3MIHEHOr0 PO3BUTKY ii MaTPULI, WO XapakTepmn3yeTbes
LECTPYKTUBHUMW 3MiHAMU Takux BGiNKOBUX YTBOPIB K
Gibpunn emaneBnx NpU3M Ta emMasnesi NIaCTUHKN.

3. 3asHauyeHi ocobnuBocTi emani 3y6iB  npwu
nigBULLEHIN |1 Ii3I0N0OriYHIN CTEPTOCTI CAPUHUHSAIOTb
Pi3HY BUTPUBANICTb OO >XYBaJbHOrO HAaBAaHTAXEHHS,
TOMY OOrpyHTOBaHUM, Ha Hally AYMKY, CTae 3aBAaHHS
BM3HAYEHHS KiNbKOCTI, CMIBBIOAHOLWEHHS | po3noainy
MiKpOEesieMEeHTIB Npu  @I3I0N0riYHin  Ta NigBULLEHIN
CTepToCTi 3y0iB Yy Pi3HUX AiNsHKax emari.

MepcnekTuBM nopanblNX AOCAIAXKEHDb. [1oTpe-
Oye nopasnbLlue BUBYEHHSI MIKDOCTPYKTYPU Ta XiMIYHOIO
cknany TBepAux TKaHWH 3y6iB (emani i eHTUHY), ki Bi-
nobpaxatoTb NPoLLEecH, NoB’a3aHMMN 3 NATONONYHUMN
CTaHaMu, a BUSBJIEHHA 3aKOHOMIPHOCTEN LMX NMPOLECiB
[03BONIUTb MnbLIe 3p03yMiTU MEXaHi3MM iX PO3BUTKY.
Ha nigcTaBi uMx 3aKOHOMIPHOCTEN PO3POBUTK TaKTU-
Ky Npo®inakTnky Ta JlikyBaHHA 3axBOPIOBaHb TBEPANX
TKaHWH 3Y06iB.
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YOK616. 314-001. 4

MOP®OJIOTNYHUIA CTAH EMAJI 3YBIB 13 DI310JIOMNYHOIO TA NIABULLLEEHOIO CTEPTICTIO

TkauyeHko I. M.

Peslome. ABTOpPOM CTaTTi NPOBEAEHO BMBYEHHS MOPQOSIONiYHOro cTaHy emari 3ybiB i3 ¢isionoriyHoto Ta nia-
BULLLEHOIO cTepTicTio. Mpu upbomy 6yf10 3aCTOCOBAHO METOAMKY BUBUYEHHSI eMalli LUISIXOM OTPUMaHHS CKOJiB i3 po-
6040i NoBepxHi (ropbuk 3yba abo YacTKM eMani Ha HasiBHIl XXyBaJsibHill MOBEPXHI) i 3 AiNsiHKM ekBaTopa 3yOiB y 30Hi
anNpPOKCUMAaIbHOr0 KOHTaKTY.

AHanisy nignsranu 3pasku 6e3nocepenHbo 3 NOBEpPXHi Ta 3 NiANOBEPXHEBOI OiNSIHKM, Hacamnepen oas Toro,
Wwo6 gocnignuTn pidHULLIO Sk B Mopdonorii Tak i B MikpoesieMeHTHOMY CKJ1afli eMani X Wwapis.

Byna noBeaeHa BigMiHHICTb y Oya0Bi emani, 3okpema B KilbkOCTi MPU3M, TOBLLVHI MPOMIXKIB MiX HUMUK, @ OTXe,
3MEHLUEHHS TOBLLMHKN emani 3y0iB Ha KOHTaKTHUX MOBEPXHSIX (KyBaNbHUX i aMPOKCUMabHUX).

Kniou4oBi cnoBa: emans 3y6a, ¢izionoriyHa cTepTiCTb, NATOMONYHA CTEPTICTb, TOBLUMHA eMali.

YOK616.314-001. 4

MOP®OJIOM'MYECKOE COCTOSHUE 3MAJIN 3YBOB C ®PU3NOJIOTMYECKOW U MOBbILUEHHOW
CTUPAEMOCTDbIO

TkayeHko U. M.

Peslome. ABTOPOM CTaTby NPOBEAEHO N3yyeHne MopdosIorMyeckoro COCTossHUS amanm 3y60B ¢ G13nonormy-
HOIA 1 MOBbLILLEHHOI CTUPaeMOoCTblo. [Mpn aToM, ObiNla NPUMEHeHa MeToauka U3y4eHuUss amasnn rnyTem rnosydyeHns
CKOJIOB 13 paboyeri NoBepxHOCTU (ropburK 3yda WUiv 4acTy SMasnm Ha UMEIOLLEcs XeBaTelbHON NOBEPXHOCTN) 1
13 y4yacTka aKkBaTopa 3y60B B 30HE anpOKCMMaIbHOro KOHTaKTa.

AHannay nognexann obpasubl HenocpencTBEHHO U3 NMOBEPXHOCTU U U3 NMOANOBEPXHOCTHOIO yyacTka, B nep-
BYIO o4epenb O/ TOro, 4ToObl nccnenoBaTb pas3Huly, kak B MOPdOIornv, Tak 1 B MUKPO3NIEMEHTHOM COCTaBe
3amMann 3TUX CroeB.

BblN0 foOKa3daHHOE OTANYME B CTPOEHUM 3Manun, B YHACTHOCTM B KOJIMYECTBE MPU3M, TOJLLNHE MPOMEXYTKOB
MeXay HUMWU, a, cneaoBaTesibHO, yMeHbLUEHME TOJLMHbI 9Masiv 3yO0B Ha KOHTAKTHbIX MOBEPXHOCTSAX (XKeBaTeslbHbIX
1 anpoKCUMabHUX).

KnioueBble cnoBa: amasnb 3yba, Gusnonornyeckas CtTMpaemMocTb, NaTonornyeckas CTMpaemMocTb, TOJILLMHA
amanu.

UDC616. 314-001. 4

Morphological Condition of Enamel of Teeth with the Physiological and High Teeth Attrition

Tkachenko I. M.

Abstract. Author studied morphology of tooth enamel with physiological abrasion and excessive wear. For the
study, there was used a technique of enamel examination by obtaining fractions from a work surface (tooth hump
or part of enamel on the existing chewing surface) and from tooth equator pieces in the area of approximal contact.

There were analyzed the samples right from the surface and subsurface area, primarily in order to investigate
the difference in morphology and in microelement composition of enamel in these layers.
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The teeth removed as prescribed by were subject to a thorough study. The patients’ age, whose teeth should be
examined, ranged from 40 to 65 years. As mentioned above, 23 teeth should be examined, among them there were
9 teeth with a physiological abrasion and 14 teeth with Il and Ill degrees excessive wear.

Exploring the tooth enamel on microelement composition by the above mentioned algorithm, there were
received a series of digital images of tooth enamel of examined tooth with different zoom levels.

We counted the number of enamel prisms according to our own technique on the each photo and converted
their number per 100 microns by a large-scale label. Then we calculated an average of enamel prisms per 100
microns for each examined enamel fraction and entered this data in a summary table for analysis.

Number of prisms per unit of area characterized by an enamel density affecting permeability and hardness of
tissues, and on which breaking resistance to bending and cleaving and the elastic modulus depends too, as it was
noted above.

Comparing the density of enamel prisms placement of examined teeth, it should be noted that the number of
prisms per unit of area at physiological abrasion and excessive wear is rather significantly different; this may give
the idea of different enamel resistance values at a physiological abrasion and excessive wear. Number of enamel
prisms per unit of area is 18. 57+0. 31 per 100 microns on an average at excessive wear, and 27. 33+ 1. 08 to 100
microns at physiological abrasion.

Evaluating the data within each group by statistical methods, we can note that the number of prisms in the tooth
enamel belonging to the first group has a direct correlation with spaces between them (p = 0. 00049). There were
cracks of various sizes and trends sometimes reaching the zone of enamel-dentinal connection on the examined
enamel surface.

Thus, the study of morphology of enamel layer at excessive wear and physiological abrasion proves the
difference in the enamel structure, particularly in the prism number, thickness of spaces between them, therefore,
a reduction an enamel thickness on the contact surfaces (chewing and approximal).

As the teeth start to form at the early stage of prenatal development and a protein matrix is mineralized by
deposition of components, the change of named parameters may be owing by impaired enamel formation, such as
insufficient or altered development of enamel matrix that is characterized by destructive changes of such protein
formations as fibrils of enamel prisms and enamel laminae.

Thus, the named peculiarities of tooth enamel at an excessive wear and physiological abrasion cause different
endurance towards chewing load, so in our opinion, itis justified to determine the quantity, proportion and distribution
of microelements at a physiological dental abrasion and excessive wear in different areas of enamel.

Key words: tooth enamel, physiological abrasion, pathological abrasion, enamel thickness.
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