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AnHortanus. [IpuBeneHB! pe3yIbTaThl UCCICAOBAHMNA JTa3ePHO-BO30YKIaeMOi (IIyOpeclieHIINHA TKaHei 3yOoB
B HOpPME W MOpaXKeHHBIX KaprmecoM. [10ka3aHo, 4TO MpH HCIIOIB30BAHHUA IS BO30YKICHUS ()ITyOpECICHIIH
pa3pabOTaHHOTO CHEKTPOMETPHYCCKOTO KOMIUIEKCA C BO30YKICHHEM HONYIPOBOAHUKOBEIM Ja3epHBIM
HCTOYHUKOM C JJTUHOH BOJHBI 684 HM BO3MOXKHO JICTEKTUPOBAHIE TITYOOKO PACIIONIOKEHHOTO Kapueca.

Knouegvie crosa: 3ydHast s3Malb, KapHec, Ia3epHO-BO30YxkqaeMast (pIyopeceHIHs.

Abstract. The results obtained in studies of laser-induced fluorescence of the normal and carries-affected dental
tissues are presented. The possibility of detection of considerable depth caries with use of the specially designed
spectrometric system with excitation by a semiconductor laser source with a wavelength of 684 nm
for fluorescence is shown.
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BBenenue

Kapuec oTHOCHTCS K OTHOMY U3 HauOoJee paclpoCTPaHEHHBIX 3a00JIeBaHUi 3yOHON TKaHHU.
[IpuMmeHsieMbIe METOABI JICUCHUS TOCTOSHHO COBEPIICHCTBYIOTCS, pa3padaThIBalOTCSI HOBBHIC
TexHonorun. OgHAKO ycIiexX JICUeHHs JAHHOTO 3a00JIeBaHUs, KaK U MHOTHX JIPYTUX, OMPEICISIONIAM
00pa3oM 3aBUCHT OT €ro OOHapyXCHUsS Ha CaMOM paHHEH CTagud pPa3BUTHS, YTO CBS3aHO C
HCIOJB3yEMBIMU METOJaMHK JUArHOCTUKU. Hapsmy ¢ MHOTUMU TpaIUIIMOHHBIMA METOJaMH OOJIbIIUC
BO3MOXKHOCTH CBSI3BIBAIOT C METOJIOM J1a3epHO-BO30YykKmaeMoil (piryopecieHImy. DTOT METoJ]
SIBJIACTCSI OJHUM W3 HCEHHBA3UBHBIX CIOCOOOB HICHTH(HUKAIIMKA IaTOJIOTHYECKAX W3MCHEHUU
OuoTkaHel. MeTtoq (IyOpecIeHTHON JMAarHOCTHKH HAYalbHBIX KapHO3HBIX MOPaXCHUH OCHOBAH
Ha aHajgW3e pa3IMuuii B CHEKTpax (IYOpPECICHIIMM WHTAKTHBIX W TOPaXKCHHBIX KapHO3HBIM
MPOIIECCOM TBEPBIX TKaHeW 3y0a, a TaKKe B M3MEHCHHHM MHTCHCUBHOCTH (DIIyOpPECIISHIINH 110 Mepe
MIPOTPECCUPOBAHUS KAPUO3HOTO Mpoliecca.

K mHacrosmiemy BpeMeHU MpPOBEIACHO OOJNBINOE KOIWYECTBO WUCCICAOBAHWUN U WU3YyUCHUS
pasnuuuMii B CHeKTpax (IyopecIeHIIMM 3JI0POBBIX TBEPIBIX TKaHEH 3y0a H TOpPaKCHHBIX
kapuecoMm [1-4]. B paborax [3,4] ycraHOBJIeHO, 4YTO OoOlee WHTCHCUBHAs (IIyOpeCUEHIUs
HEOOPaTUMBIX KapUO3HBIX TOPAKEHUH O0YCIOBJICHA HAJIMYHEM B HUX IOBBINICHHOW KOHIICHTPAIUU
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MPOU3BOJHBIX MOPPHUPUHA KaK MPOLYKTOB JKU3HENEATEIFHOCTH KaprecoreHHoH Mukpoduopsl. Ha ux
MPHUCYTCTBHE YKa3blBaeT MAakCHMyM B crHekrpe mnorjomeHus (oxkomo 400 HM), YTO MOXeT
MpeAcTaBIATs co00i monocy Cope, THIUYHYIO Ui COeAMHEHHH mopdupruHOBoro psana. Hecmorps Ha
o0uire HAKOIUICHHBIX JAHHBIX OTHOCSIIUXCS K U3YyYCHHIO CIEKTPabHO-TIOMHUHECIICHTHBIX CBOWMCTB
TKaHeH, MOPaKEHHBIX KapHecoM, OCTAIOTCS HEPEIICHHBIMH IMpoOJIeMbl B MOHMMaHHUH MEXaHHU3MOB
¢dyopecleHIMU TBEpABIX TKaHeW 3y0a KaK HWHTAKTHBIX, TaK M MAaTOJOTHYECKHX, a TaKKe
ONTUMAJIbHBIE METOJMKH U anmaparypa A8 AUarHOCTUKH MOCPEACTBOM JaHHOW METOAMKH.

OO0BbeKThI M METOIMKA IKCIIePHMEHTAa

B kagecTBe 00BEKTOB MCCIENOBAaHUI BBHICTYIANH yJAJICHHBIE [0 MEAWIIMHCKUM MOKa3aHUSM
3yOBl, conepKamlie 3I0pOBYI0 3Majb M BUAWMBIE KapHO3HBbIC MATHA KOPHUYHEBOI'O LBETa.
HUccnenyemsie 3yObl mpenBapUTENbHO OUMIIATNCH OT 3yOHBIX OTJIOKEHHH, YTO MO3BONUIO H30EKaTh
JIO)KHBIX Pe3yJbTaTOB, CBS3aHHBIX C COOCTBEHHOHM (ayopecueHuneil 3yOHOro kamus. M3mepenus
NPOBOAMINCE B TEMHOTE B OTCYTCTBHE HCTOYHHKOB pACCESHHOTO CBeTa NpH KOMHATHOW
TeMIiepaType.

Jns ompeneneHusl OTHOCUTENBHOM WHTEHCHMBHOCTH CHTHalla CBEYEHHS W aHanu3a (OpMBI
CIIEKTPOB (PIIyOpECHEHIIMN HWCIOIB30BANICS Pa3paOOTaHHBIA CIIEKTPOMETPUYECKHI KoMIUIeKe [5].
Bo30yxaenue criekTpoB QyopecieHIUN OCYIIECTBISIIOCH MOTYTPOBOJHUKOBBIM JIA3EPOM C JUTMHON
BOJIHBI U3IMy4eHus 684 HM M MOIIHOCTHIO Ha BbIxoAe 10MBT. J{1s yMeHbIeHNs YPOBHS pacCEIHHOT O
cBera B MpHOOpPE HCHONB30BAJICA CBETOQMIBTP, MOJOCa HPOIMYCKAHUS KOTOPOTO HAYMHAETCS
c 720 um. IlomBox BO30YXKIAlOIIEro H3MYYEHHS K HCIBITYEMOH IMOBEPXHOCTH M cOOp cBeTa
(yopecleHInd B CIEKTPOMETPE OCYIIECTBIISJICS C MOMOIIBIO CBETOBOAa. HakoHeuHWK cBeTOBOAA
3ammiieH cinoeMm TwuieHkd [IBX nng mpenorBpaimeHusi mepekpecTHOro 3arpsisHeHusi. M3mepenus
MPOBOAMIINCHE KaK B BH3YallbHO IOPA)KEHHBIX O0ONACTIX CIPYKTYpHl 3y0a, Tak W B 3A0pPOBBIX.
[lomydeHnnsle coekTpsl QayopecueHIMH 00padaThIBaJMCh C HCHOJIB30BAHHUEM IPOrPAMMHOTO
obecriedenust ¢ 3nekTpoHHbIMU Tabmuiamu (Origin 7.0, OriginLab, CIIA). Hapsiny ¢ ykasaHHBIM
KOMITJIEKCOM TPOBENEHBI aHAIOTHYHBIC W3MEPEHHsI C MCIOJIB30BAHUEM CTAllMOHAPHOIO aprOHOBOTO
Ja3epa, TEHEPUPYIOLIET0 M3JIydeHHE C JUIMHOW BONHBI 514 HM, MOLIHOCTH Ha BBIXOJE KOTOPOTO
nocruraer a0 350MBr. U3nmyuenuwe aproHoBoro masepa (OKYyCHPOBAJIOCH B Y3KO€ MATHO
10 10 MHKpOH, YTO TIO3BONMJIO CENEKTHBHO MPOCTPAHCTBEHHO BO3OYIUTH 3A0POBYIO WIH
MOpa’KeHHYI0 TKaHb uccieayemMoro 3y0a. Perncrpanus ¢gayopecuenunn npoBoauiack noxg yriom 180
rpag (reomeTpus OOpaTHOrO - paccesHus). AHaiIM3 MOMYYEHHBIX CIEKTPOB TPOBOIWICS C
WCTIOJIb30BAHUEM T'ayCCOBBIX CIEKTPAIBHBIX (QYHKLHUH, YTO MO3BOJIUIIO MOBBICUTH YyBCTBUTENBHOCTh
muddepeHany MeXITy pa3dIUdYHBIMU CTAAUSIMH KapHeca.

PesynbTathl u ux o0cy:KaeHue

W3BecTHO, YTO NpOMyCKaHUE CBETa OMOTKaHbIO, BKIIOYasi 00pa3Ibl IMalii YellOBEeKa, 3aBUCUT
OT JJIMHBI BOJHBI, 8 MAKCUMYM MPOIYCKaHHS IPUXOJUTCS Ha 00JacTh TEPaeBTHUECKOro OKHa [6, 7].
CooTBeTCTBEHHO, HauboJee MOAXOAALIMM Ui W3yYeHHs Ja3epHO-BO30Oy:kmaemol (ayopecueHImnn
MpH AMATHOCTHKE KapHeca SBISIETCSA MCHOJIb30BaHUE MCTOYHHMKOB M3IYYEHUS, TEHEPUPYIOMNX CBET
B «KpacHOi» o0macTH BHIMMOro cHekTpa. MH¢pakpacHOe H3ITydeHHE MEHbBIIE IOTJIOIACTCS
W pacCEeMBAETCs IMabI0, YTO MO3BOJISIET eMy IITyOKe MPOHUKHYTH B TKaHH 3y0a.

Ha opuc.1 mnpencraBneHbl crekTpbl (QIIyOpecleHIMH pa3IuyHBIX —oOmacteil  3y0Oa
npu BO30YXIECHHH CBETOM JJIMHOM BOMHBI 684 HM. MHTEHCHMBHOCTH (IyOpecUEHLMH NpHBEICHA
B YCIIOBHBIX €MHHIAX. PeructpupyeMbie MaKCUMYMBI CIIEKTPOB (DIyOpECLEHIIMN TBEPIBIX TKaHEH
3I0POBBIX W TOPaKEHHBIX KAapHO3HBIM IIPOLIECCOM pacroiiokeHsl Ha 755 HM. IloHsATHO, uTO
OpH TakoM BO30YXJEHHH U WCIOJIB30BAHUM OTPE3aoUIero (QUiIbTpa PETUCTPUPYIOTCS JIMIIb
JUTMHHOBOJIHOBBIE ~ YYacTKH  CIEKTPOB  QuiyopecueHuud. HawMeHbmied  MHTEHCHBHOCTBIO
¢nyopectieHIMN 00NagaeT WHTAKTHAs IOBEPXHOCTh 3y0OB. MHTEHCHUBHOCTH (IIyopecleHInn
YBEIMUUBACTCA C YBEIWYEHHEM CTEIEHM KapuO3HOM JeMHUHEpalu3aluu. AHaau3 MHTEHCHBHOCTU
(yopecieHInH MO3BOJISIET ONPEAETUTE TPAHULBI TATOJIOTUYECKOT O MIPOoIIecca.
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Puc. 1. CriekTpsl (IryopecIeHITnH, 3aperuCTPUPOBAHHBIC TIPY BO30YKICHUU CBETOM JUTHHOH BOJHEI 684 HM,
TIOpa)XeHHOH noBepxHocTH (1), Ha rpaHKIe TOpaXXKEHHOH 00s1acTh (2) M OT MHTAKTHOM 1OBEpXHOCTH (3)

Hns Oonee [eTaJbHOTO ONPEENEHHs CIEKTPATbHO-TIOMHUHECIICHTHBIX —XapaKTEPUCTHK
Pa3IMYHBIX MOBEPXHOCTEH 3y0a MpOBENEHbI HCCIeAOBaHHS (IyopecleHIHHd NpH HCIIOIb30BaHUH
1151 BO30Y>KACHUS aprOHOBOTO Jla3epa C AJTMHONW BOJMHBL 514 HM. B MOIy4YeHHBIX CIIEKTpax MaKCHUMyM
criekTpa (prayopecueHInH 30pOBBIX TKaHEeH pacroiiokeH Ha 568 HM, a MakcuMyM (IyopecleHInr
MOPaKeHHOW 00NacTH HaXOAWTCS Ha AJMHE BOMHBI 655 HM (puc. 2). Ilpm sTOoM Habmromaercs
paznuyne B HMHTEHCHBHOCTSX  (IIYOpECHEHLUMH ~ M3ydaeMBIX MoBepxHocTe. B cmekrpax
¢dyopeciieHIMM  HErNIyOOKOro Kapueca HaONMIOAaercs JOMOJHHUTENBHBIH  KOPOTKOBOJIHOBBIN
MakcumyM (puc. 3). Hcmons3oBanue i -0OpaOOTKH TOMYYEHHBIX pE3YJIbTaTOB TI'ayCCOBBIX
CIIEKTPaJbHBIX (YHKUUH IMO3BOJIMIO YCTAHOBHTH, YTO HAONIOJAEMBId CIEKTp (iIyopeclueHInn
SBIISIETCS COCTaBHBIM OT JIByX 0OnacTel: HWHTAKTHOM M TOPaKEHHOW Kapuo3oM. MaKCHMyMBbI
MOJYYEHHBIX IOCiie NPeo0pa30BaHUS CIEKIPOB COOTBETCTBYIOT MaKCHMyMaM (hiyopecueHImuu
310pOBOM M Kapuo3HOM TKaHW. CIIEHOBATENbHO, Y3KOHANpPABJICHHBIN Jyd aproHOBOTO Ja3epa INpHU
JOBOJILHO OOJBIION MOIIHOCTH M3IydeHUs1 Bo30yx)aaeT (DIyopecleHIHIO HE TOJBKO C BHEIIHEH
MOBEPXHOCTH 3y0a, HO U U3 TIIyOMHBI, 3aTparkuBasi BHyTPEHHHUE TKaHH.
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Puc. 3 Crnextpsl dyopecueHnnn, 3aperucTpIpOBaHHbIE TIPH BO30YXKIEHUN CBETOM JUTHHOM BOJHEI 514 HM,
HMHTAKTHOH 1oBepxHOCTH (1), mopakeHHOI 0bnacTy (2) ¥ MoydeHHbIe ITocie 00paboTKu pe3ynbTaToB (3, 4)

3akjoueHmne

yCTaHOBHGHO, 4qTo OIIPpCACICHNUC PpAaHHUX  KapUO3HBIX HW3MCHEHUM C IIOMOIIIBIO
HH,I[yquOBaHHOfI JIA3CPHBIM JTYUOM (bHYOpCCI_ICHLII/II/I JOCTAaTO4YHO 3(1)(1)CKTI/IBHO AOCTUTACTCA TIpU
B036y)KI[CHI/II/I H3JIYUYCHUSA JaHHBIMU JIA3€PHBIMU UCTOYHUKAMMU. B cBoro o4cpeb, IpHU UCTIOJIB30BAHUN
JJIA BO36y>KZ[CHI/IH JJIMHBI BOJIHBI 684 HM CTAaHOBHUTCS BO3MOKHBIM 06Hapy>KCHI/IC «CKPBITOT'O»
Kapueca, TaK KaK 3TO HU3JIy4YCHUC HAXOAUTCAd B obmacTu IpoO3pavHOCTH TKaHEH 3y6a, YTO IMO3BOJIACT
3apCruCTpupoBaTb CUrHAI @HYOPCCHCHLII/II/I oT 0Oomee FJ'IY6OKOF0 MOopaKCHUA. CJ'IGI[OB&TCJ'ILHO,
HCIIOJIb30BAHHUEC KOMIIAKTHOI'O MOPTATHUBHOI'O  CIHCKTPOMCTPUYCCKOIO KOMIUICKCA IO3BOJACT
3(1)(1)CKTI/IBHO BBISABJIATH MATOJIOTUU TBCPABIX TKaHeH 3Y6OB Ha OCHOBC aHaJIM3a pa3m/1q1/n71 B YPOBHAX
HUHTCHCUBHOCTHU CBCUYCHUSA MHTAKTHBIX U KAPUO3HBIX obmacrei SY6HOﬁ MMOBCPXHOCTH.
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