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CPABHyTEﬂbeIﬁ AHAJ/IN3 XUMNYECKOI'O COCTABA TBEP/bIX
TKAHEU ITOPASKEHHBIX KAPUECOM BPEMEHHbBIX 3YBOB IIOCJIE
OBPABOTKU ®TOPUA0OM JNAMMUHCEPEBPA

Hsyueno codepsanue cepebpa, pmopa, karvyus u pocghopa 6 meepovix mransx NOPAKEHHbIX KAPUECOM
epemennvix 3y606 nocie anniukauuu gmopuda ouanmuncepebpa. Ycmanosienv. 0ocmosepuvie pasiuius
codepaxanus hmopa u ¢hocghopa ¢ One u cmenkax xapuosnvlx nosocmei. Iocie cepebpenus meepdvix mra-
Hel NOPAKEHHDIX KAPUECOM BPEMENHbIX 3Y006 Hauboavwee codepxanue cepebpa u hmopa nab.iwdaemcs
6 NOGEPXHOCMHBLY CA0SX Kapuo3nozo denmuna (paccmosmue do 250 mxm), a naumenvwee — 6 nauboiee
yoaiennozo om ona kapuosnou noarocmu cioe (6onee 500 mxm).

o 89



¢ OpuruHaIbHble HAYYHbIE MyOJUKAUH

I [ osvle mexHoI02UU 8 Meauuuﬂe

Katouegoie caosa: xumuueckutl cocmas, kapuec, epemennvie 3yovl, mopud duammuncepedpa.

A.V. Butvilovsky, Zh.M. Burak, N.I. Petrovich, 1.S. Karmalkova

COMPARATIVE ANALYSIS OF THE CHEMICAL COMPOSITION OF DECAYED
DECIDUOUS TEETH‘S HARD TISSUES AFTER TREATMENT WITH SILVER DIAMINE

FLUORIDE

The content of silver, fluor, calcium and phosphorus in the hard tissues of decayed deciduous teeth
after application of silver diamine fluoride has been studied. The significant difference of the content of
fluor and phosphorus in the bottom and walls of cavities has been detected. The highest content of silver
and fluor in decayed deciduous teeth‘s hard tissues has been observed in the surface layer of carious
dentin (distance up to 250 microns), and the lowest — in the most distant from the bottom of the cavity

layer (more than 500 microns).

Key words: chemical composition, tooth decay, deciduous teeth, silver diamine fluoride.

Cepe6peHMe TBEPAbIX TKAHEN 3y60B ABNFETCA O4HUM
M3 MeToA0B NPMOCTAaHOBMEHUS Kapueca [6]. K go-
CTOMHCTBaM cepebpeHus ¢ ucnosib3oBaHvem dtopuaa
anammunHcepebpa (PAC) NpUHATO OTHOCKUTbL BbICOKYHO
30bEKTUBHOCTb NPODUNAKTUKK U NleYeHns Kapueca,
OTCYTCTBME pasfparkatolero AencTBug Ha nynbny 3y6a
W nepuanuKanbHble TKaHUW, AelleBU3HY, BO3MOXHOCTb
NPUMEHEHUS HECTOMATONIOMYECKUM NepcoHanom, oT-
CyTCTBME UHAKTUBaALMK B TE4EHUE ASIUTENBHOIO BPEME-
HU 1 ap. [1, 4, 5, 8, 10]. EAMHCTBEHHbIM HEAOCTATKOM,
orpaHM4YnBaloOWMM LWMPOKOE NPUMEHEHUE 3TOM0 MeToaa
B Pecnybnuke bBenapych, ABnsgeTCq OKpalimMBaHue 06-
paboTaHHbIX TBEPAbIX TKAHEW 3y6a B cepble TOHa, YTO
MOXET HEraTMBHO BJIUATL Ha 3CTETUKY YNbIOKK [7, 9].
Mo aton npuymHe cepebpeHne TBepablix TKaHeW 3y60B
ABNSETCA OAHUM N3 Hanbonee ANCKyTabebHbIX METOAOB
nieyeHuns kapueca [1].

MpaKTuKyolne Bpavmn-ctomatonorn benapycu go-
CTOBEPHO Yallle NPUMEHSIOT npenapartbl cepebpa and
NPUOCTaHOBNEHUS Kapueca aMaln BPEMEHHbIX 3y60B
(99,15+0,85%), yem ana nevyeHna Kapueca geHTUHa
(21,37+£3,79%, p<0,001) [2]. BmecTe ¢ TeM, y4uTbiBas
Takme 0COBEHHOCTU TEYEHUSA Kapueca BO BPEMEHHbIX
3y6ax (N0 cpaBHEHMUIO C MOCTOSIHHbIMU), KaK ObICTPbIM
nepexoa OAHOW cTaguu B Apyryto, 6bICTpoe pa3BuUTHE
OCNOXHEHHOr0 Kapueca 1 60sblUas YacToTa CIOMXKHbIX 415
nocneayowero Ne4eHns LMPKYNAPHbIX MOparkeHUm, nNpo-
BeAeHue cepebpeHns Nnpu Kapuece AeHTUHaA ABNsSETCA
60onee KNIMHUYECKN HEOBXOANMMOM NPOoLLEeaYPON.

M3y4eHne xummnyecKoro coctaBa o6paboTaHHbIX npe-
napatamu cepebpa noparKeHHbIX KapuecoM TBEPbIX TKa-
Hen BpeMeHHbIX 3y60B NO3BOJIUT HE TOJIbKO ONpeaenTb
0CO6EHHOCTN MEXAHWM3MOB €ro KIIMHUYECKOIro IENCTBUS,
HO W MOCNY}KWUT OCHOBOM ANs pa3paboTKu npenapaTtoB
ans cepebpeHuns cneayowero NoKoEHUs, MUHUMU3UPY-
IOLLIMX OCHOBHOM HeaocTaToK annamkaunn ®AC — okpa-
LWMBaHWe 06paboTaHHbIX TBEPAbIX TKaHeN 3yba.

Llenb ncenenoBaHus: NpoOBECTU CPAaBHUTENbHbIN aHa-
JIN3 XMMUYECKOr0 coCTaBa TBEPAbIX TKAHEN NOPaXKEHHbIX
KaprecoM BpeMeHHbIX 3y60B nocsie 06paboTkun 38%-HbIM
pactBopom P/C.

Matepwuansl 1 MeToabl. ViccnegoBaHus NpoBOANINCH
Ha 6-T1 yaaneHHbIX No NpUYnHE GUIUONOrMHECKON CMEHDI
BpPEeMeEHHbIX 3y6ax, UMEIOLWMX NOSIOCTHbIE KAPMO3HbIE Mo-
paeHus Ha ypOBHeE nialeBoro AeHTUHa. 3y6bl o4uLLanm

LLLeTOYKON € nacTon 6e3 ¢Topa, NPOMbIBaNM BOAOK U
BbICyLIMBanK. 3aTeM NPOBOAUIM anminKaLMIO Ha HO U
CTEHKM Kapuo3HbIx nosiocten 38%-Horo pacteopa $C
(«ApreHaT O4HOKOMMOHEHTHbIN», «BnagMwuBa»). Anq
M3roToB/IEHUS pPe30B 3y6bl pacnuanBany Yepes LIEHTP
Kapuvo3HOWM MONOCTM B KOPOHAPHO-PaAMKYISPHOM Ha-
npasnexHun. [lanee o6pasLbl NoOABEPraan aHanM3y Ha
PEHTrEHOBCKOM 3HEProAMCrepCUOHHOM CMEKTPOMETPE
«INCA 350» («Oxford Instruments», Benuko6putaHus) c
OTHOCWTENBHOM NOTPELLIHOCTbIO B PEXMME KONMYECTBEH-
HOro aHannsa 3-5 NpoLeHTOB (06nacTb BO3OYXKAEHUSA
PEHTFEHOBCKOro uanyyeHuns 0,5 MKM, ycKopsiollee Ha-
npsixeHune npu ceeMrke 20 KB). B kaxaom M3 06pas3uoB
M3MeEPEHUS coepKaHUA XUMUYECKUX 9/IEMEHTOB Mpo-
Be/leHbl He MeHee 4YeM B 10-Tu ToYKax.

MonyyeHHble pe3ynbTaTbl 06paboTaHbl METOAAMM OMNK-
caTeNnbHOW CTAaTUCTUKMK, KOPPEeNsLmtio NoKasaTenen ole-
HeHa c nomoulbio KoadoduumeHta NnMpcoHa, gocToBEp-
HOCTb pasnnunit onpeaeneHa no kputeputo CTblogeHTa.

MonyyeHHble pe3ynbrathl. M3mepeHns coaepraHms
cepebpa, dTopa, Kanbuusa n docdopa NpPoBOAMIUCE B
83-x ToOYKax, OLieHKa XMMMUYECKOro cocTaBa AEHTUHA NPOo-
BOAMNAChb Ha PACCTOAHUM A0 928 MKM OT iIHA KApMO3HOM
nonoctu. NonyvyeHHble pe3ynbTaTbl MO COAEPKAHUIO OT-
[EeNbHbIX XMMUYECKUX 91EMEHTOB B 06/1aCTU []HA M CTEHOK
Kap1O3HbIX MNOOCTEN NpeacTaB/ieHbl B Tabnumue 1.

Ta6nuua 1. Copep:kaHue cepebpa, propa, KanbLus U
docdopa B 0651acTH AHA U CTEHOK NOPAXKEHHLIX KAPUECOM
BpPEMEHHbIX 3y60B nocine 06pabotku $/1C

Ag,Bec % | F,Bec % |Ca, Bec % | P, Bec %
11,20+1,57 | 7,92+0,86 [24,65+1,86(12,52+0,81
11,93+1,71(5,31+0,61 [28,20+1,50(15,12+0,68

Obnactb
CreHkn

OHo

YcTaHOBJIEHO, YTO coAepKaHue cepebpa B 061acTu
CTEHOK KapMO3HbIX NOMOCTEN U UX fIHA CTAaTUCTUYECKM HE
otnnyaetca ncoctaBnaer 11,20+1,57% 1 11,93+1,71%,
COOTBETCTBEHHO. CofieprkaHue GpTopa B 06/1aCTU CTEHOK
KapKWo3HbIX nonocten (7,92+0,86%) 4OCTOBEPHO NPEBbI-
LIaeT TakoBoe B 061acTu ux aHa (5,31+0,61%; p<0,02),
4YTO MOXET OblTb CBA3aAHO KaK C 60/1ee BbICOKON UCXO[-
HOWM gonewn ¢Topa (B TOM YuUcre B MOBEPXHOCTHOM Clloe
3Masnu), orpaHU4YeHMeM ero NPOHUKHOBEHUS B AEHTUH
W/WNn ¢ MEXaHNM3MaMM ero CENEeKTMBHOIrO HaKoMIeHus
nocne annamkaumm ®C. Nocne 06paboTkn PLC cTeHKM
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KapMO3HbIX MONOCTEN XapaKTePU3YIOTCSH YPOBHEM Kaslb-
UMHaunK (24,65+1,86%) cTaTUCTUHECKU HEOTAUYUMbBIM
OTTakoBoro aHa (28,20+1,50%). Coaep»xaHune docdopa
B o6nactn aHa (15,12+0,68%) Ha 20,8% npeBbiwlaeT
TakoBoe B 061acTh cTeHoK (12,521+0,81%; p<0,02).

MHTepec npeactaBnseT olleHKa BecoBbix Ca/P Koad-
duumMeHToB B 06/1aCTH OTAENbHbIX MOPGOCTPYKTYPHbIX
3/1EMEHTOB KapMno3HbIX nosiocTen. Tak, B 061aCTU CTEHOK
ero cpeaHee 3HayeHue coctaBnget 2,06+0,20, 4yto cTaTu-
CTUYECKMN HEOTIMYMMO OT @aHaNOrMYHOro NoKasaTens ans
[IHa KapKno3Hbix nonocten (1,85+0,05). laHHOEe Habto-
[IEHWE MOXHO 0O6BSACHUTb 6OJbLION BapuabenbHOCTbIO
Kanbumin/dochopHbIX KOIPPULMEHTOB B Pas3inUYHbIX
y4yacTKax CTEHOK KapWO3HbIX NOMOCTEN.

[nsa 6onee geTanbHOro aHanM3a XMMUYECKOro cocTa-
Ba 06bEKTOB MCCNefoBaHWA ONpeaeneHo coepxaHne
cepebpa, dTopa, KanbLms n docdopa B AeHTUHE B 3a-
BMCMMOCTM OT PacCTOSHUSA OT AHA KapWO3HOM MOJSIOCTH
(Tabnuua 2).

MaKkcuMmanbHoe coaepKaHune cepebpa HabnogaeTcs
B npeaenax 250 MKM OT iHa KapuO3HOW MONOCTU U CO-
ctanset 20,671+2,98%, B 60nee rnyboKuX Cosx Kapu-
03HOro AeHTnHa (251-500 MKM) 0TMeYaeTea TeEHAEHLNS K
YMEHbLLEHUIO coaepKaHug cepebpa o 15,35+3,72%. Ha
paccTosiHum 6onee 500 MKM OT AHa KapUO3HOW MOJIOCTH
cofaepxaHue cepebpa goctoBepHo (p<0,001) cHuKaeTcs
[0 3,02+0,64%, npu aTOM B Hanbonee yaaneHHON ToUKe
(928 MKM) oHo cocTaBnseT nuwb 1,87%. MNpu aHanuze
3aBUCUMOCTM COAepKaHus cepebpa M paccTosaHUS oT
[lHa KapWvOo3HOM MONOCTH, Ha KOTOPOM MPOU3BOAMINCH
M3MepPEHUS, YCTaHOB/IEHO, HTO MEX/Y HUMM CYLLLIECTBYET
[loCTOBepHasa obpaTHas KoppensaLuMoHHas CBA3b cpea-
Hen cunbl (r= —0,59%0,10; p<0,001). MybrHa NPOHUK-
HOBEHUs1 cepebpa, No-BUAMMOMY, ABASETCS OAHUM U3
daKTopoB, onpeaensaoWmnx CTOMKOCTb OKpallnBaHus,
NMOCKOJIbKY NOKann3oBaHHOE Ha NMOBEPXHOCTU cepe-
6po B6yaeT ¢ Te4eHUeM BpeMeHU yaanaTbea 6narogaps
abpa3vBHOMY BO3AENCTBUIO MULLM, @ TaKKe NpeaMeToB
W CPEeACTB r'Mr1eHbl MONOCTH pTa.

Haunbonbluee cogeprkaHne GTopa XxapaKTepHO Ans
NMOBEPXHOCTHbIX C/I0EB KAPMO3HOMO AEHTNHA (PACCTOSIHUE
10 250 MKM; 9,87+1,32%), a HauMeHbllee — Ans Hanbo-
Nlee yaaneHHoro oT iHa KapMo3HOoW NoaocTK cnos (6onee
500 MKkM; 1,9010,26%; p<0,001). Mexay coaepaHuem
dTOpa 1 paccTossHMEM OT lHA KapMO3HOW MOMOCTU TaKKe
cyllIeCcTBYeT AOCTOBepHas obpaTHaa KoppensumMoHHas
cBA3b cpeaHen cunbl (r= —0,68+0,10; p<0,001). laHHble
3aKOHOMEPHOCTU MOXHO OGBSACHWUTbL BbICOKOM peaKLu-
OHHOW CNOCOBGHOCTLIO aKTUBHbIX KOMMOHeHTOB D/IC (Ag

Tabauua 2. CopepraHue cepebpa, propa KanbLusa U pocdopa B AE€HTUHE Mopa-
}KEHHbIX KapuecoM BpeMEHHbIX 3y6oB nociie 06paboTku 38%-HbiM pactBopom D/1C

OpurnHajbHble Hay4HbI€ MYyOJIHKAIMH ¢

n F), orpaHnynBatowen mx rnyboxkoe npoHMKHOBEHME B
[IEHTWH.

MNpW ynaneHnn oT AHA KapMO3HOM MOJOCTU B Ha-
npaBfeHnn NonocTn 3yba HabngaeTcs AOCTOBEPHbIN
(p<0,001) pocT coaepxaHua Kanbuua ot 17,97+£2,18%
0o 36,60+1,87% (B 3oHax ao 250 n 6onee 500 MKM OT
[Ha Kaprno3How nonocth)) n docdopa ot 10,18+1,08% 1o
19,07+0,58%. YcTaHOBNEHO, YTO MEXKAY COAEPKAHUEM
cepebpa 1 KanbLus B AEHTUHE NMOParKEHHbIX KAPUECOM
BPEMEHHbIX 3y60B, 06paboTaHHbiX PLIC, cyllecTBYET 40-
cToBepHas o6paTHas KoppensiLMoHHas CBA3b cpeaHeN
cunbl (r= —0,61£0,11; p<0,001). CBa3b Mexay coaep-
aHuem cepebpa 1 docdopa oLieHeHa KaK JOCTOBEPHas
cuibHas u obpatHagd (r= —0,76%0,11; p<0,001). Cyuie-
CTBOBaHMe CBA3KN 60MbLUEN CUITbl MEXKY COAEPKAHUEM
3TUX XMMUYECKUX 3NIEMEHTOB MOXET ObITb 06bACHEHO
TeM, 4TO GOPMUPYIOLLNE KECTKUIN KapKac docdhaTHble
TeTpasapbl PO4 ABNAtOTCS OCHOBHbLIM CTPYKTYPHbIM 3/1€e-
MEHTOM anaTUTOB, MOHbI KaflbLMS 3aHNMaIOT B CTPYKTYpeE
anatutoB (Cal),(Ca2)s(P0,)s(OH), ABe Kpuctannorpa-
dMYECKM pasHble No3nuun. Kaxabin n3 noHos Cal?
cBA3aH ¢ 9 aToMamu KUciopoa TeTpasapoBs, MoHb Ca22*
CBA3bIBAlOT MOHbI KMcnopoaa PO,-rpynn ¢ aHnoHom (F-,
OH~, CI") oceBoro kKaHana [3].

MHTepec npeacTaBAsSeT CONOCTaBAEHUE COlepKaHms
M3y4aeMblX XMMUYECKNX 3/1IEMEHTOB B 06/1aCTU CTEHOK Ka-
PUO3HbIX MOMOCTEN M MOBEPXHOCTHbIX (MPUAEKALLMX K AHY
KapWo3HOM MONOCTU) Cnosix AeHTUHa. Tak, coaepraHue
cepebpa B NOBEPXHOCTHOM C/loe AEHTUHA (paccTosiHue
0o 250 mkMm) B 1,85 pa3a npeBblllaeT TakoBoe B 06/1acTn
CTeHOK (p<0,05), a cTeHKaM xapaKTepHa 6oJiee BbiCOKas
KanbuuHaumsa (24,65+1,86, 17,97+2,18; p<0,05). 310
CBMAETENbCTBYET O CENEKTUBHOM dUKcaumm cepebpa B
061acT MeHee KanbLMPULIMPOBAHHbIX MOBEPXHOCTHbIX
CNosIX IEHTUHA AHA KapWO3HOM MOMOCTH.

Hamu 6b110 BbIABUHYTO MNPeAnoNoXeHNe, YTO OHWUM
13 GaKTopOoB, onpeaensatoLLmx rnyéuHy NPOHMKHOBEHMUS
cepebpa B IEHTUH, ABNSETCSA CTENEHb IeMUHEPann3aLmm
TBEPAbIX TKaHeN 3yb6a. B nosib3y 3T0ro NpeanosioxKeHns
CBWAETENbCTBYET YyCTAHOBNEHHASA TEHAEHLMSA K yBENNYe-
HWi0 BecoBblIx Ca/P KO3addULMEHTOB Mo Mepe yrnybeHus
OT AiHa Kapuo3HoW nonoctn (o1 1,75+0,08 0o 1,92+0,08
B 30Hax 10 250 1 60nee 500 MKM, COOTBETCTBEHHO). AN
NOATBEPKAEHNS 3TOr0 NPeAnonoXeHns Heob6xoaMMo
M3y4eHWe KOHTPONbHOW rpynnbl Pe30B MOParKEHHbIX
KaprecoMm 3y60oB, Y4TO 1 CTaHET NPeMETOM HalWX Aab-
HEWLWKUX nccnegoBaHum.

BbiBoabl. 1) Mocne o6paboTkm GAC Kapno3HbIX
NnosoCcTeN BO BPEMEHHbIX 3y6ax codepxaHue dTopa U
dochopa NOCTOBEPHO OT/IN-
YyaeTcs B UX CTEHKax U OHe.
2) MNMocne o6paboTkn PAC
TBEPAbIX TKAHEN MOPaXKeH-

PaCCTOﬂHI/Ive OT OHa Ag, Bec % F, sec % Ca, sec % P, sec % HbIX KapnecoM BpeMeHHbIX
Kapyo3HOW NOSOCTN 3y60B Haubonbliee cogep-
o 250 mMkm 20,67+2,98 9,87+1,32 17,97+2,18 | 10,18+1,08 aHue cepebpa 1 ¢pTopa Ha-
251-500 mkm 15,35+3,72 5,61+0,90 26,65+2,19 | 14,49+1,12 6/11072€TCst B NOBEPXHOCTHbIX
Bonee 500 mkm 3,02+0,64 1,90+0,26 36,60+1,87 | 19,07+0,58 CNIOfIX KapWMO3HOro feHTHHa
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(paccTosiHue Ao 250 MKM), @ HauMeHbllee — a5 Haubo-
Nlee yaaneHHoro oT iHa KapMo3HoW NonocTy cnos (6onee
500 MKM). 3) Mexay coaeprkaHnem cepebpa n docodopa
B [IEHTMHE MOPaXKEHHbIX KApMeCOM BPEMEHHbIX 3y60B,
o6paboTtaHHbIX PIC, cywiecTByeT focToBEpHasd o6paTHas
cunbHas KoppensunoHHas cBsa3b. 4) MNpu o6pabotke LC
NMoparKEHHbIX KAPUECOM BPEMEHHbIX 3y60B NPOUCXOANT
cefleKTMBHaga puKcaumnsa cepebpa B 061acTu MeHee
KaNbLUMPULIMPOBAHHbIX MOBEPXHOCTHbIX C/I0EB AEHTMHA
[IHa KapMO3HbIX NONOCTEN.
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