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BnusiHue caxapa Ha opraHM3Mm 4YesnoBeka

NanatkuH Bnapumup Bnapumuposuny
MarucTpaHT, kadegpa duanonornn, MopdOonornn, reHeTukn u
6romeanLUMHbI, ACTpaxaHCKWIA rocyAapCTBEHHbI YHUBEPCUTET,

B coBpeMmeHHbIX Hay4YHbIX UCCReaoBaHWsX NPoCnexuBaeTcs Heod-
HO3HaYHas Mo3MLIMSA MO OTHOLLEHUIO K BMUSIHWS caxapa Ha yernose-
ka. C ofHOW CTOPOHbI, AOKa3aHO, YTO M3BLITOK caxapa B MUTaHUM
HaHOCUT Bped 3A40POBbLI0 M NpoBOUMpPYeET psn 3abonesaHuin (kapu-
ec, amabeT, aTepoCKNepos, OXUPEHNE U [Ip.) COKpallas XU3Hb Ye-
noseka. C Apyroi CTOPOHbI, caxap, B KOTOPbIA BblpabaTbiBaeT yr-
neBoAbl - OCHOBa CyLLECTBOBaHUA GOMbLUMHCTBA XMBbIX OpraHm3-
MOB M MCTOYHMKOM 9Heprum denoseka. OHaKo M3BECTHA U POrb
caxapa Kak UCTOYHUKa oGpasoBaHWsl B OpraHW3Mme rmukoreHa. JTo
BELLECTBO faloliee Moaapexusaioliee paboTy MeyveHn, Mbilly M
cepaua. Caxap sBNAeTCs BaXHEWLIMM CPeaCcTBOM HOpManusaumu
LEeATeNbHOCTU LEeHTpanbHOW HEPBHOW CUCTEMbI. B cBS3W C aTum
HeoBXoAnMO 1ccriefoBaTh BAMSHWE caxapa W ero Npou3BOAHbIX Ha
OpraHu3M YeroBeka.

KnioyeBble crnoBa: caxap, yrnesoAbl, NUTaHue, HapyLlleHne paboTol
opraHuamMa

lMuTaHne Kak BaxHbIA haKTOp, BO3AEMCTBYHOLLUN
Ha 300pOBbE YerioBeka, NpW HenpaBUNbLHOM ero op-
raHvsaumm (HegoOCTaTOMHOE WM Ype3MepHoe Mo-
TpebneHve MuLLEBbIX MUKPO3INIEMEHTOB), CTAHOBUTCSH
NPeanocbISIKOA pPas3BUTUS OHKOJTOTMYECKUX U Cepaey-
HOCcOCYOAMCTbIX 3aboneBaHui, a TakkKe HapyLlleHWn
OpraHoB NULLIEEBAPEHUS], 3HOOKPUHHON CUCTEMBI U 06-
MEHa BELLECTB, KPOBU U KPOBEHOCHbIX opraHoB. Pa-
LMOHanbHOe nuTaHue 4ernoBeka obecneuvBaeT pas-
BUTME MEHbLLEro KONMMYeCcTBa pPUCKOB 3aboneBaHuii.

CTOUT OTMETUTb, YTO TONMbKO TPETbSA 4acTb pe-
CMOHOEHTOB  MEepeHeclmnx  UHdapKT  Muokapaa
(37,5%) «dopMupyloT paumMoH nNUTaHWs ucxoasd U3
peKkoMeHZauuin 30OpoBOro NUTaHUs!, KOHTPONSA Beca 1
cobntogennst anetobl, 6onee 40% OTNPOLLEHHBIX PYKO-
BOACTBYIOTCSH BKYCOBbIMU MPEANOYTEHMSMU U HE 3a-
OyMbIBatoTCA 0 xapaktepe nutanus (43,8%)» [2]. JTio-
ON «C OXMPEHUEM pEeXe, YEM C HOpPMarslbHbIM BECOM,
cnegyloT pekoMeHZaumsam 300pOBOro NUTaHus, oueTbl
1 koHTpons Beca (27,2% npoTtus 42,9%)» [2].

Mpn aTOM 0cCcO6O OTMevyaeTcsa BO3HUMKHOBEHMS
anMMeHTapHo-3aBMCMMbIX BonesHen OT U3bbITOYHOro
ynoTpebneHus caxapa.

Mo paHHbiM BO3 uncno nwogen, crpagaromnx
OXWpEHMeM, BO BCEM MUpe BbIpOCNO Oonee 4em
BaBoe ¢ 1980 no 2014 roa. N30bITOYHBLIN BEC N OXNK-
peHne, paHee CuYMTaBLUMECS XapaKTepHbIMU Ons
CTpaH C BbICOKMM YpPOBHEM [OXOAa, Tenepb CTaHo-
BATCA Bce Gonee pacnpoCTpaHEHHbIMM B CTpaHax C
HU3KMM N CPedHEM YPOBHEM [0X04a, OCOGEHHO B ro-
pogax. B uenom, B Mupe oT nocneactsmmn n3bbiTO4HO-
ro Beca U OXupeHusa ymmpaeT 6onbLue nogen, 4em ot
nocneacTBM aHOMarnbHO HU3KOW Macchl Tena. Yucno
nogen ¢ oXXMpeHnem npesbILLaeT YMCno noaen ¢ no-
HWXEHHOW Maccon Tena. Npu 3ToM oTMeYaeTcs, 4To
Ha UHOUBMAOYANbLHOM YPOBHE KaXbl MOXET OrpaHu-
UNTb KanOPUMHOCTb CBOErO paLMOHa 3a CYET CHMXKe-
HUS KonnyecTBa NoTpebnsiembix caxapoB. Nepexon K
3[0POBOMY MUTaHUIO MOXeT obecneunBaTb U MNuLle-
Basl MPOMbILLNIEHHOCTb CHWXasa COAepKaHue caxapa B
nepepaboTaHHbIX NULLEBLIX NPOAYKTax, obecneynsasi
HanuuMe B MpoAaxe 340POBbLIX U MUTATENbHbLIX NPO-
OYKTOB MO LieHe, AOCTYNHOW And Bcex notpebutenen,
orpaHu4MBas pekrnamy NpoAyKTOB C BbICOKMM copep-
XaHnem caxapos [8].

WccnenoBaHusa nonesHbiX U BpeaHbIX CBOMCTB Cca-
Xapa BefeTcs A0CTaTOYHO AaBHO. CeroaHs BbISBIEHO
[0CTaTO4YHO MHOIO TakMX CBOWCTB (CM. Tabnuuy1).

CnapocTtb SBMSETCA UCKYCCTBEHHOM MULLIEN U Mpu-
BblkaHNE K HEN BO3HUKAET MHCTUHKTUBHO, KOrgaa Ham
He XBaTaeT Kanopuu, nofyvyaemblx M3 HaTypasibHOW
nuwu. MNoacumTaHo, YTO B rog cpeagHecTaTuCTUYECKUI
yenoBek cbepaet okono 80 Kr caxapa — 3TO O4Y€Hb
MHOrO, T.K. CyTOMHas 403a He JOIKHa npeBblwaTth 50-



100 rpammoB. KoHeu4Ho, kTO-TO ecT Bcero 1/4 nnn 1/8
3TOro KOMMYeCTBa, a KTO-TO HE eCT caxap BooOLie, HO
Mbl FTOBOPVMM WMMEHHO O 3roynotpebneHun cnagkum.
OHO MOXeT NpMBECTYU K CriegyHoLWmMM NocrneacTBUsIM.

Tabnuua 1

[Tone3Hoe u 8pedHoe 8o3delicmeue caxapa Ha opa2aHU3M

BpenHoe Bo3gencreve

[NonesHoe Bo3gencTene

Puck BO3HUKHOBEHUS:
caxapHoro gnabeTa,
OXUPEHUs,

Kapueca,

HapyLUEHNs KULLEYHOW MUKPO-
dropebl,

SI3BEHHbIV KOMUT,

YXY[LLIEHWNE COCTOSIHUSI KOXKM,
MOJOYHULbI,

NOBbILLEHNS YPOBHS XOnecTepu-
Ha,

AMUNENTUYECKMX NPUMNALKOB,
aTepockreposa

TONCTbIV KNLWEYHUK CAYXUT XO-
poLuer nuTaTenbLHON cpeaow Ans
Nose3HbIX MUKPOOPraHNM3MOB,
BeayLwmx 6opbby ¢ baunnnamm
rHOEPOAHbLIMU.

MoppepxuBaeT 6apbepHyO
PYHKLMIO NeYEHN NPOTUB TOKCU-
Yeckux BelecTB Gnarogapsi yva-
CTMIO B 0Opa3oBaHuM B NeYveHu
Tak Ha3blBaeMbIX NMapHbIX CEPHbIX
1 FMHOKYPOHOBBIX KUCMOT.

YMEHbLLEHWE Konu4yecTsa BUTA-
MWHOB rpynnbl B npuBoamnT k
XpOoHUYeckon cnabocTtu, GbicT-
pov yTOMISIEMOCTU, OEMNPECCUN.

Obecne4ynBaeT 6oree NONOBMHbI
3HEepreTUYecKMx 3aTpar opra-
HU3Ma.

CnocobcTByeT BblpaboTke «rop-

MOHa CHacTbsA» (CEPOTOHMHA).
CnocobcTByeT CBOEBPEMEHHOMY
NOMOJSTHEHNIO aHTUOKCUAAHTOB,
No3TOMy OpraHuam crnocobeH
BGoree CTOMKO BbIHOCUTb BHELL-
Hee BO3OeWCTBME NpUpPOabI.

Caxapa - CMHOHMM MOHATUA yrneBoabl, Ha3BaHue,
KOTOpPbIX MPOM3OLLSO 13-3a TOro, YTO MHOrMe 13 nep-
BbIX OTKPbITLIX YINEBOAOB MMENM CrafKni BKYC.

Caxap n 6nioga, npurotaBnuBaemble C €ro uc-
Nnofnb30BaHNEM MOTYT MPUHOCUTbL BPEL OpraHu3my.
Tak, cnagoctu, cogepxaT B OOMbLIOM KONU4ecTse
NpoCTble YIrMeBOAbl, KOTOPbIE COCTABMSIOT >XUPOBYIO
TkaHb. [1pn aTOM caxap, nornagas B OpraHu3Mm MoBbl-
LIaeT YPOBEHb [IOKO3bl B KPOBW, MO3TOMY MOMKENY-
OO04YHas xenesa HauynHaeT YyCUNEeHHO BblpabaTtbiBaTb
WHCYINWH, YTO MOXET NPUBECTM K CaxapHOMy AnabeTy,
KOTOpbIN npeacTaBnsdeT cobon «3aboneBaHue 3HOO-
KPUHHOW CUCTEMbI, BO3HUKAIOLLee NpU HeEQOCTAaTOYHO-
CTM UHCYIMHA B OpraHn3Me YernoBeKa, YTO MPUBOAMT K
HapyLUEeHWO yrneBogHOro oOMeHa, a BNocneacTBun u
BCEX OCTallbHbIX BUAOB 0OMeHa» [6, c. 15].

B mupe HacuntbiBaeTcsa 6onee 100 MNH. YEnNoBek,
cTpajarLmx caxapHelM guabetom aTum 3abonesa-
Huewm [1, c. 18]. Um cTpagaeTt 6 % HaceneHus, B uu-
BUMM30BaHHbIX CTpaHax 4yucro 3aboneBwwux yasau-
BaeTca kaxaple 15 net. CaxapHbii AnabeT 3aHMmaeT
TpeTbe MeCTO Cpeau MPUYUH CMEepTU nocre cepaed-
HocoCcyauCTbIX 3abonesaHuni U oHkonorum» [6, c. 15].
KonuyectBo Takmx 6GONbHBIX yBENUYMBAETCA M «MO
nporHo3y BO3 k 2030 rogy moxeT coctaButb Ao 400
MITH. Yyenosek» [1, c. 18].

Mpn aToM 3aboneBaHUM OTMEYAETCA HapylleHue
(PYHKLUMOHNPOBAHMS CepAeYHO-COCYANCTON, MOYEBbI-
OenuTenbHOM U HEpPBHOW CUCTEM, «KOTOpble pasBu-
BalOTCA BCMEACTBME T[UMNEPINNKEMUU  (NOBbIEHWE
YPOBHSI FMOKO3bl B KpoBW)» [6, c. 15]. YBenununsaetcs
KonnyecTBo 6epeMeHHbIX, BNepBble CTpagarolmx ca-
XapHbIM OMabeToM, KOTOPbIA Ha3bIBAKOT «recTaLuoH-
Hbl» (OMabet 6epeMeHHbIX).

Kpowme Toro, ynotpebneHve 6onbLIoro konnyectsa
cnagocten cnocobCcTBYeT pasMHOXeHUD GonesHe-

TBOPHbIX BaKTepUI B KeNygo4HO-KULLEYHOM TPaKTe U
HapyLIeHUI0 KuevyHon MuKpodnopbl. Takke caxap
yBenm4MBaeT BEPOSATHOCTb S3BEHHOrO KONuTa v gaxe
MO>XeT CNpOBOLMPOBaTb BO3HUKHOBEHWE paKa KuLeY-
HWKa, yXyOLWeHNe COCTOSHMSA KOXMW, KOTOpoe npowuc-
XOAUT 3a CYET HapyLeHUs KULIEYHON MUKPOMopbl,
BbI3blBasi BbICbINAHWUS Ha nuue, CrvHe, Lee u rpyau,
YCKOPEHME CTapeHUst KMNeToK, YTO CnocobCcTByeT Mo-
SABMIEHUIO MOPLLMH.

KaHanaosHbid BYNbBOBarMHUT MOXET ObiTb cnea-
CTBMEM ynoTpebrneHnst B6omnbLIOro KonmMyecTBa caxa-
pa, Tak Kak ApoXokenogoOHble rpubku, KOTopble Bbl-
3bIBAlOT €€ NUTaKTCA NPOCTbIMK yrneBogamu (KO-
3011), MO3TOMY OT CNagKOro OHW aKTMBHO pa3MHOXa-
totca. «loatomy Hambonee 4acTto KaHOWOO3HbIN
BYNbBOBarMHWT BO3HUKaET Npu 3aboneBaHnsx xenes
BHYTPEHHEN cekpeuuun (B NepByld oyepedb - caxap-
HbIn guabeT)» [9, c. 70].

KapuecoreHHass ponb caxapa 3aBUMCUT Kak OT
OonbLIOro KonmMyecTBa, Tak M OT 4acToTbl €ro ymno-
Tpebnenua [4, c. 1082]. Caxap nuTaet OakTtepuwm,
NPOBOLMPYET paspyLleHne 3yOHOW amManu, Bbi3biBaeT
Kapuec 1 6onesHb AeceH — NapoAoHTO3. BO3HWKHO-
BeHMe kapueca 3yboB oOycnaenvBaeT CBOWCTBa ca-
MOrO caxapa Kak NuLeBOoro NpogykTa u ncuxosiornye-
ckme ocobeHHocTn uyernoBeka. Caxap saBnsertcd
«EOVHCTBEHHBbIM MPOAYKTOM NUTaHus, meTabonuam
KOTOPOro HauYMHaEeTCH U MOXET 3aBepLUNTLCHA B MOJO-
ctn pta. [octaTouyHas BMNaXHOCTb W OMTMMarbHas
NnocTosiHHaa Temneparypa, Hannyme nosiHoro Habopa
PEPMEHT- HbIX CUCTEM MUKPOBHOIO NMPOUCXOXAEHNS,
HeoOXxoaAMMbIX A5is npouecca rmukonusax[s, ¢ 392].

BecKkoHTpOnbHOE UCMonb3oBaHUe CnagocTen, «kak
nocnegHero npoaykrta MuMTaHus Mpu npueme num
(mecepT), Mexgy npvemMamu MUK, Ha Houby» [5, C.
392] npenaTcTBYeT «CaMOOYULLEHMIO MOMOCTU pTa,
yCyryonsioT KMCNOTONPOAYKUMNIO N ee BpedHoe BNus-
Hue Ha 3ybbI» [5, ¢.392].

Hanuune B KpOBM M3MULUHEro KOMMYecTBa FMHKO-
3bl OCnabnseT CTEHKM COCYAOB M MOBbILLAET YPOBEHb
XonecrtepuHa.

MocTosiHHOe ynoTpebneHne cnagocten NpuBOAWT
K ObICTPOMY YMEHBLLUEHUIO KONMMYecTBa BUTAMWUHOB
rpynnsl B, BcneacTtBue yero Habnogaetcss XpoHUYe-
ckasl cnabocTb, ObICTpasi yTOMISAEMOCTb, AenNpeccus.

Mpn nccnegoBaHun pegkow HacneacTBeHHow 6o-
nesHun - cuHgpom Jladopa, ncnaHckne cneumanucTbl
Jokasanu, 4To caxap cnocobCTBYET pa3BUTUIO 3Mu-
nenTUYecKnx NpPUNagkoB B pesynbTaTte Toro, YTo rnu-
KOreH ckannvBaeTCs B KneTkax Mo3ra, Takke MoryT
BO3HUKHYTb Criaboymue v gBuratenbHble HapyLLIEHUS.
[Ona Toro 4toBbl rMMKOreH He «ocedan» Ha KneTtkax
rOfIOBHOrO Mo3ra, B YernoBe4YeckoMm opraHu3me Bblipa-
DaTbiBaeTcs 2 Buga ocoboro 6enka, 3a Npon3BoaCcTBO
Kagoro oTBevaeT CBOW onpegeneHHbln reH. Bot
WMEHHO B Criydae noBpexaeHns aaxe ogHOro u3 atmx
reHoB M pasBuBaeTca cuHapom Jladopa. YuyeHble ua
KanndopHuiickoro rocygapCTBEHHOTO YHMBEpCUTETA
B MpoLiecce Hay4HbIX UCCRefoBaHUM caenanu uHTe-
pecHble BbiBOAbl. OHM npoBenu uccnegoBaHus B 9
KonoHmsix 1 803 LKonax-MHTepHaTax Ons HecoBep-
LUEHHOMNETHNX, FOde U3 paumMoHa MuTaHus JeTen uc-
KNIOYMNM caxap M cnagocTtu, 3aMeHuB ero ppykramm
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1 oBolamu. PesynbTaTbl aKCNEpMMEHTa MpPeB3OLLN
BCE OXWuAaHus: 4epe3 rof oueHkn geten (Mo nNATU-
GannbHON LWKane) BbIPOCHM B cpegHeM Ha 1 6ann, a
50% Bcex geTen ¢ 3adepXKKOM YMCTBEHHOIO pasBUTKA
ObINV NPU3HaHbl 300POBLIMM.

LUBeackmne y4véHble gokasanu, YTO XKEHLUMHbI, KO-
TOpble YNoTPeOnsAT perynspHo crnagkoe 3 pasa B
Hegento, umetoT Ha 33% 6onblue waHcoB 3aboneTb
pakoM MaTKu, Yem Te, KTO eCT CragocTu peako. Ame-
PUKAHCKNE U HEMELKME YYEHbIE BLISICHUMW, YTO N0aN,
ynoTpebnsiowme 6Gonblioe KONMMYEeCTBO caxapa Cco-
KpallualT CBOI XM3Hb B cpedHem Ha 15 nert, Tak kak
caxap NpoBOLMPYET pasBUTME aTepOCKeposa.

Caxap BblpabaTbiBaeTCcs NpeMmyLLeCTBEHHO pac-
TEHUAMW No4 OAEWCTBUEM CONHeyHoro ceeta. OcHoB-
Hble MOCTaBLMKM caxapa (caxapo3sbl) - caxapHasi
CBeKMa 1 caxapHbl TPOCTHUK

Caxap, cogepxawmmnca B nnogax u osollax (ca-
Xapo3sa), NPUHOCUT TONbKO Monb3y. Tak, Npu NevyeHnm
BMHOrpaAoM OOonbHOM cbedaeT B AeHb 3 Kr BUHOrpa-
ha, B kotopoMm cogepxutca 550 r. caxapa, u B ero
MOYe BCe-Taku caxap He NOsIBNSAETCA, Mexay TEM yxe
oT 250 r. arogHoro BapeHbsi, B KOTOPOM caxapa B 3
pasa MeHblle, HO 3TOT Ccaxap WCKYCCTBEHHbIN, y Ye-
noseka 6oONUT NeYeHb U B MOYE NMOSABIISETCS caxap.

MICKyCCTBEHHbIN caxap B >Kenygo4YHO-KULLEYHOM
TpakTe pasnaraeTcsa C BblOeneHWeM YIneKUcnoThl,
KoTopasi, 0cBobOXaAasACb, COeAMHAETCS C OCHOBaHUSA-
MU COMen 1 OTHUMaET TakuM obpasoM UX Y OpraHms-
mMa. Takoe obecconuBas BefdeT K 00LeMy yBAAAHUIO
BCEX TKaHeW opraHuama u ocrnabneHuio MMMyHuTeTa.
OpraHu4eckuin xe caxap (caxap OBoLLen U (PpyKTOB)
caMm Bcerga CoefuHeEH C COMsiMU — >Xene3oM, usBe-
CTbto, hocdopom mn kpome Toro GoraT BUTAMUHAMU
Tpynnbl B. B dpnHukax, Hanpumep, caxap nmeet gop-
Myny OEKCTPO3bl, YTO AeraeT ero rotoBbIM K HEMeS-
NEHHOMY YCBOEHMIO KMLIEYHUKOM ©e3 BCSIKoW Oonor-
HUTENbHON NepepaboTkn B xenyake.

Caxap MOoxeT nocTynatb B OpraHvM3m Takke B BUge
mManbTo3bl M nakto3bl. Korga 3epHO npopacTtaer,
Kpaxman B HeM nepexoauT B corog, ocobbin Bug ca-
xapa. Takon caxap — ManbTo3a, B 3 pasa nyduwe
yCBamBaeTCs OpraHuaMoM, YEM caxap WCKYCCTBEH-
Hbli. OH O4eHb GoraT MUKpPO3fIEMEHTAMWU U BUTaMU-
HamMu 1 noneseH ans noboro opraHnama. OH He Tak
CNafoK Kak caxap MCKYCCTBEHHbIV (CBEKIOBUYHBIN) U
NMo3TOMy MOXET ynoTpebnaTbcs B OOMbLIOM Konunye-
cTBe.

Mono4HbIn caxap — nakTosa, B NUTaHWW YerioBe-
Ka umeeT GornblUOe npakTuyeckoe 3HayeHue. Caxap
3TOT paccacbiBaeTCsl B KULIEYHWKE MeafieHHee Opy-
rx caxapoB, YacTb €ro AOXOAMT 40 TONCTOro KuLleu-
HUKa, rge CNy>XWUT XOpoLUen nuTaTenbHON cpeaon Ans
noresHbIX MUKPOOPraHn3aMoB, BeayLmnx 6opbby c ba-
Lunnamm rHoepoLHbIMN.

Ho, cerogHs Hay4yHO JOKa3aHo, YTO MpW HU3KOKa-
FNOPVMNHOM MUT@HUN OPraHU3M MUCMbITbIBAET OCTPYHO
HexBaTKy aHeprun. [noko3a obecnedvBaeT 6onee
MOMOBUHbI SHEPreTUYECKNX 3aTpaT opraHuama.

BeicTpble yrmeBogbl, KOTOpble copepXatcs B
cnagkux geceprtax, MO3BOMSKT MCTOLLEHHOMY opra-
HU3My OyKBarbHO MIHOBEHHO MOAHATb YPOBEHb [I0-
KO3bl B KPOBM M GbLICTPO MOMY4YUTb MOPLUIO SHEPTUN.

lMpocTble caxapa w yrneeBobl, He obnagarwowue
CMOXHbIMW  CTPYKTYPHbIMW ~ CBA3AMW,  BO-MEpPBbIX,
ObICTPO BbIBOASATCS U3 OpraHM3Ma, a BO-BTOpPbIX, AaAt0T
€My MOJHMEHOCHbIN 3apsg 6ogpocTtu. B cBsAsm ¢ vem,
CNagocTn SABMASKOTCA MOME3HbIM MPOAYKTOM MMEHHO
Ona CTyOeHTOB, Ta Kak B NobbIX cnagkmx npogykrax
HaxoOsaTCs caxapa, KOTopble SBMASITCH YrneBogamu,
a OHW, B CBOI oyvepefdb, YYacTBYKT B MOCTPOEHUU
KNeToYHbIx MembpaH n 6enkoB, B 06pasoBaHUN rop-
MOHOB. A rraBHOe CnagocTu ABMAIOTCH OOHUM U3 OC-
HOBHbIX MCTOYHMKOB 3HEPrMM OIS Pa3BUTUS OpraHus-
Ma.

Kpome Toro, Anst o4mLLEHMS OT LLUMAKOB U TOKCMHOB
OpraHM3my HyXHa pacTuTenbHas KreTyaTka, kKoTopas
3acTtaBnsieT paboTaTb KMLIEYHWK, a Tak Xe Hagonro
[aeT YyBCTBO CbITOCTU. XNneb u3 myku rpyboro nomo-
na xopowo cgobpeHHbIn cyxodpykTamu, Bynoykn m
OVCKBUTBI TOW Xe cepun, Toxe BoraTbl KNeT4aTKoOW.
Moatomy npu notpebneHun Takoro GuckemTa CTyaeHT
nory4yaeT yA0OBOMbCTBME N 06orallaeT CBOM OpraHvMam
OpraHMYeCKUMU KUCOTaMK, KNeT4aTKON, BUTaMUHAMK
1 MUHepanamu, npu oTCyTCTBUM Xupa.

Jliogen Bcerga u BO Bce BpeMeHa TAHYINO K crnag-
KoMmy. Tdra 3aTa HaACTOMbKO CuIlbHa, YTO OT CIoBa
«CNnagocTby» NPOM3OLLNM Takue CcroBa Kak «Hacna-
XOeHuey, «ycraga» 1 BbIpaXeHNE «Cnagkas >X3Hb.
To ecTb cnagocTb Bcerga BOCNPUHMMAaETCH Kak yao-
BOMbCTBME, PafgoCTb U MpasgHuKk. B cosHaHum yeno-
BeKka CBA3b Mexay Cnagkum U yAoOBOMbCTBMEM MO-
SiIBUNacb OYeHb JaBHO, BEPOSATHO, elle Ha 3ape 3BO-
noumm.

B npupoge cnagkas nuiwa, a 3To Men, MHorve
dpYKTbl 1 HEKOTOPbIE OBOLUM, BCcerga GoraTta yrneso-
famm (caxapamm). MoTpebnssa Takyl nuily, YeroBek
MOr ObICTPO BOCCT@HOBWTb CWfbl OpraHuama nocne
HanpshKeHHOro Tpyda, NOTOMYy YTO B OpPraHuM3Me uye-
rfoBeka yrneBoAbl SABMASAKTCA Ny4YWWM WCTOYHMKOM
3Heprun. BepoAaTHo, cnagkas nvwa y gpeBHUX noaemn
Obina B HegocTaTke: Mes NpuUxoguocb OTBOEBLIBATb
y AvKux nyen, a pykTbl 6binM HEe BO BCe BpeMeHa
roga v ux NPUXOAWoChb OenUTb C CONNeMEHHUKaMu.
Moatomy npupoga 3anoxuna Tary K cnagkomy Ha
YpPOBHE MHCTWHKTA, a noTpebneHue cnagkoro npespa-
TWIO B YAOBOJLCTBYE.

YernoBek wuMeeT onpeeneHHble reHeTudyeckue
BKyCcOBble npefnodteHus B nuwn. C mnageHyecTsa
pebeHOoK BblaeT MO3UTMBHYIO PeaKLMIo Ha CRagkui u
oTpyLaTENbHYO Ha FOPbKUIA BKyC. Takas «BpOXOEH-
Hasi ocobeHHOCTb cdopmMmMpoBanack 3IBOMOLIMOHHO,
nomorasl HawmM npegkam BelbmpaTb 6Ge3onacHble 60-
raTble sHeprven npoayktei» [4, c.82].

B3pocnes yenoBek HauyMHaeT UCMbITbIBaTb Onpe-
OEeneHHYI0 MCUMXONornyeckyto notpebHocTb (nHorga
[axe 3aBMCMMOCTb) B OLLYLLLEEHUN CNagKoro.

CyuiecTByeT B3aMMOCBA3b MeXOy MUTaHWEM U
HacTpoeHneM. Caxap 1 Kpaxman CTUmynupylT pabo-
Ty rOfIOBHOrO MO3ra W BbI3bIBalOT NOSIBIIEHNE HEKOEro
«HENPONPOBOAHUKAY», HA3BaHHOIO UMU CEPOTOHMHOM.
Henctene cepoTOHMHaA aHanorMyHo addeKTy TpaH-
KBUINM3aTopa, NO3BOMAILWEr0 He TONbKO Henocpea-
CTBEHHO YCMokauBaTb BO3OYXOEHHbI MO3r, HO U
CHWXaTb TAry K crnagkomy n Myy4yHomy. OH sABnsieTcs
NpsiMbIM  PErYNSTOPOM CBSI3M HACTPOEHWUe-NnTaHue.



Korga copepxaHue CEpOTOHMHA B MO3TY CIWLLKOM
HU3KOE, YeroBeK CTaHOBWUTCA pasgpaKuTeSbHbIM,
nosiBRstoTC 06ECNOKOEHHOCTb M HeTepneHue. Hus-
KOe COAepXaHWe CepoTOHWMHA CYLLECTBEHHO BRMSIET
Ha TAry K KpaxmarnocoaepaLlimm, MyYHbIM U CriagKkum
6nogam. EgBa cToUT NPUHATL Takyto NULy, Kak Konu-
4eCTBO CEPOTOHMHA B KPOBU yBeNMNM4YMBaETCA U TAra K
efe cHuxaeTcs.

Takum 06pasomM, MOXHO CUYMTaTb, YTO CEPOTOHWUH
HenocpeacTBeHHbIM 00pa3oMm onpefensieT CBA3b
MeXay HacTPOeHWEM U MUTaAHWEM, MO KpahHen Mepe,
B OTHOLLEHMW CMafKoW WM Kpaxmanocoaepkallien nu-
wm. Caxap cnocobcTByeT BbipaboTke «ropMOHa cya-
CTbs» (CepoTOoHMHA). bnarogapst 3aBUCMMOCTM OT CO-
AEpXaHUs CEPOTOHMHA MOXHO C MOSHOW YBEPEHHO-
CTblO CKasaTb, YTO MOAABMNEHHOE HACTPOEHWE HacTy-
naet 4yepes 1-2 yaca nocne npuema 60MbLIOIO KONN-
yecTBa CrnafoCTeN, a YyMEpPEHHOe HacbieHne uMu
BeAeT K KOMOPTY 1 yOOBNETBOPEHNIO.

Cnegnyet oTMeTUTb, YTO criagkue Gnioga cnocob-
CTBYHOT CBOEBPEMEHHOMY MOMOJSTHEHMIO aHTUOKCUAAH-
TOB, KOTOpble coaepxaTbCd B LIOKonage, Mmene,
M3loMe U YEepHOCNMBE, MO3TOMY OpraHuM3m crnocobeH
6oree CTOMKO BbIHOCUTb BHELLUHEE BO3AENCTBME MPU-
poabl.

HopmanbHasi KOHLEHTpauusi [roKo3bl B KPOBWU
nogaepxmeaetca Ha ypoeHe 80-120 munnuMrpamMmmoB
caxapa B 100 munnunutpax. [miokosa obnagaet cno-
COBHOCTbIO NoaaepxunBatb BapbepHyto YHKUUIO ne-
YeHU NPOTMB TOKCUYECKMX BellecTB bnarogaps yda-
CTno B O6pa3OBaHI/II/I B Ne4YeHn TaK Ha3blBaeMblIX nap-
HbIX CEpPHbIX M TNIOKYPOHOBLIX KMCMOT. BoT noyemy
npveM caxapa BHYyTpb UM BBELAEHWE [THOKO3bl B BEHY
peKoMeHayeTCsl MPU HEKOTOPbLIX 3aboneBaHusX neve-
HW, OTPaBMEHMSIX.

Kak BMOHO M3 aHanM3a MonesHbiX W BPeAHbIX
CBOWCTB caxapa, Henb3sl 0OHO3HAYHO YTBEPXAATb O
€ro Bpeae Wnu nonb3e Ans 340pOBbS.
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Influence of sugar on a human body

Palatkin V.V.

Federal State Budgetary Educational Institution of Higher Education
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In modern scientific research, there is an ambiguous position with
respect to the effect of sugar on humans. On the one hand, it is
proved that the excess of sugar in the diet damages the health
and provokes a number of diseases (caries, diabetes, athero-
sclerosis, obesity, etc.) reducing a person's life. On the other
hand, sugar, which produces carbohydrates - the basis for the
existence of most living organisms and a source of human en-
ergy. However, the role of sugar as a source of education in the
body of glycogen is also known. This substance gives the func-
tioning of the liver, muscles and heart.

Sugar is the most important means of normalizing the central nervous
system. In this connection, it is necessary to investigate the effect of
sugar and its derivatives on the human body.

Key words: sugar, carbohydrates, nutrition, disruption of the body
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Cnapkue 6e3anKoronbHble rasmpoBaHHble HANMUTKU COBPEMEHHOro NPpomMbIW/IEHHOro Npon3soAcTBa U

3aboneBaHusA, o6ycnosneHHble UX ynotpebaeHnem
r60Y BI1O Capamosckuli TMY um. B.U. Pazymosckozo MuH30pasa Poccuu, Kagedpa npoghnamosoauu U 2eMamoso2uu

Kniouesble cnosa: cnagkue rasanpoBaHHble HAaNUTKK, 340P0BbLE, I'IpOd)ECCMOHaITbeIe 3abonesaHun

BeepeHue

B HacTtoAwee Bpema y v, paboTalowmx Ha NPeAnpUATMAX, W3rOTaBAMBAIOWMX W PasAUBAOWMX CnafKue 6e3anKkoronbHble
rasMpoBaHHbIE HAMWTKM COBPEMEHHOTO NPOMbIWAEHHOro npoussoactea (CBMHCIMM), BO3MOMKHO pasBUTHE MNPOGECCUMOHANbHBIX U
npodeccnoHanbHo obycnosneHHbix 3abonesanuit. CBIHCMMmoryT 6biTb HebesonacHbl AnA notpebuTtenei u narybHO BAMATL Ha MX
380poBbe. baHouKa Takoro HanuTka o6bemom 0,33 AnTpa copepuT B cpesHem 5-10 YalHbIx NoXKeK caxapa. MoaobHaa 6aHOUYKa B AEHb He
BbI30BeT 3ab60/1eBaHNA, XOTA MOXKeT CTaTb NpUYMHONM OoKoso 0,5 Kr AuwHero Beca B mecAl, HO Age M bonee, Kaxabl AeHb B TeyeHue
MHOTMX IeT MOTYT NMOWTM BO Bpes U CNPOBOLMPOBATL BO3HUKHOBEHME 3aboneBaHuii, 0bycnosaeHHbIx Ux ynotpebneHnem. Ha sTnkeTke
NPOAYKTa He YKa3blBalOT Ha/MuMe NOTEHLMANbHO BPeAHbIX M OMACHbIX A/1A 340P0BbA MHIPEANEHTOB.

Lienb: M3yuntb M 0606WNUTL AaHHbIE AUTEpPaATYpPbl U MaTepuanbl UCCAeA0BaHMI, Kacatowmeca Bonpocos Bo3geictena CBFHCIMM Ha
340poBbe NoTpebuTeneil, 3HaYeHWe KOAOB HA 3TUKETKe npoaykta. OnpeaennTb BpeaHble GpakTopbl TpyAa M 3aboneBaHMA PaboTHMKOB
npeanpuaATUin, NpomsBoaALLmMX 1 pasnmsatowmx CBFHCMMN. ChopmynmposaTb pekomeHaaumm no ynotpebneruto CBrHCMM ux arobutensam.

MaTtepuan n metoapl

MpoBefeH aHanW3 NUTepaTypHbIX AaHHbIX, MaTepuanos uccnegosanuii o CBIHCMM, ycnosuax Tpyaa paboTHUKOB MpeanpuaTui,
M3roTaBAMBAOWMX U PA3NINBAIOLUMX AAHHbIE HAMWUTKW, UX BAUAHUM HA OPraHU3M JOAEeN U OCHOBHbIX 60/1e3HAX, 0BYCNOBAEHHbIX WX
ynotpebnexHvem.

Pe3synbrathbl

CBIHCIMN BO3rnaBnAlT B HacToAllee BPeMA CMUCOK HAMWTKOB, NPOM3BOAMMbIX NMPOMbIWIEHHbIM cnocobom. a3upoBaHHas Boda -
NPOXNagUTENbHbIA HAaMUTOK U3 MWHEPasIbHOW MAW apOMaTM3UPOBAHHOW CNaAKOW BOAbI, HACBIWEHHOW yrnekucabiMm razom. OHa 6bina
n3obpeTeHa aHIMACKUM XMMmUKom [xko3edom Mpuctam B 1767 rogy. B 1770 roay TopbepH Ynad beprman nsobpen catypatop - npubop, ¢
NMOMOLLbIO KOTOPOrO MOXKHO 6bl10 NPOM3BOAMUTL ra3npoBaHyto Boay B 6onblumnx Konmvectsax. MoraHH Akob Lsenn B8 1783 roay usobpen
NPOMbILLZIEHHYIO YCTaHOBKY A/1A MPOM3BOACTBA AaHHOM Boabl. B 1832 rogy [»koH MaTbloC ycoBepLIEHCTBOBA KOHCTpyKumio Lsenna, a
TaKXe TeXHONOTMIO NONYYEHUA YINEKUCNOTbI M NPUHACA BbINyCKaTb caTypaTopbl B Hbio-Mopke. B Poccun nMmoHaabl ctanm npoobpasom
COBPEMEHHbIX ra3MpOBaHHbIX HANMUTKOB.

MrMeHUCTbl  OTMEYaloT, 4TO 3aBoAbl NO  MPOM3BOACTBY W pasnusBy  6e3anKOroNbHbIX  HAMWTKOB, MNPeBpaTUANCL B
BbICOKOMEXaHU3MPOBAHHbIE U BbICOKOTUIMEHUYHblE MPeAnpUATUA NULWEBON NpomMblluneHHOCTU. CyllecTByeT MATb OCHOBHbIX CTaAwi
paboTbl 3TUX NpeanpuaTUiA: 06paboTKa M OYUCTKA BOAbI, CMELIMBAHUE WHIPEeSMEHTOB, rasMpoBaHWEe MNPOAYKTA, Pas/MB NPOAYKTa,
yrnaKkoBKa. 3aTeM NpOBOAATCA CKAAAMPOBAHWE W OTNpaBka noTpebutensm. Ha cTagum cmewwmBaHMA UHIpeaueHToB aobasnstoTcA
Kpacutenun. Ona rasvupoBaHua 6e3anKoroNbHble HAMUTKMU OXNAMAATCA MOLHBbIMKU pedpUKEPATOPHBIMU CUCTEMAMM, OCHOBAHHBIMWU Ha
ammuake. [1ByOKUCb yrnepoga XpaHAT B KMUAKOM COCTOAHMM M Npu HeobxogmmocTu no Tpybam 3akaumsaloT B rasupylolme arperatbl.
lMocne OKOHYaHMA npouecca rasvpoBaHUA MPOAYKT roTOB ANA pa3nvBa B OyTbIIKM M BaHKWU. TeXHONOTMYECKU pernaMeHTUPOBaHbI
NOBbIWEHHbIE WM MOHUXKEHHbIE TEMNEPATYpbl BO3AyXa B NPOU3BOACTBEHHbLIX MOMELLEHUAX, a TaK¥Ke MNOBbILWEHHaA OCBELLeHHOCTb Ha
pabounx mectax. Tpys paboTarowmx Ha 3TUX NPEANnPUATUAX XapaKTepusyeTcAa OONbLIMM NepemelLeHMeM B MPOCTPaHCTBe, paboToi ¢
BbIHYXXAEHHbIM HaknoHoMm (bonee 302) u c NnoabEMOM, NEPEMELLEHUEM TAKECTEN, CO CTEPEOTUNHLIMU ABUNKEHUAMM pyKamMu. 3HaUUTeNeH
yAebHbI BeC PyYHbIX ONepaLnii, a TakKe MEeXaHU3MPOBAHHONO PYYHOrO TPYAa, NPY KOTOPOM YesIoBEK BblHYKAEH paboTaTb B 3a4aHHOM
pexume. XapaKTepHbl 3MOLMOHa/bHble Meperpysku. bosblylo YacTb PabOTHMKOB COCTaBAAIOT KEHWMHbL. Tpyd COMPOBOXKAAETCA
cneundunyeckumm 3anaxamu. McnonbsyoTca nuwesble NpoaykTbl U fobasku. Mo xody TEXHONOFMYECKUX MPOLLECCOB MOTYT BblAENATbLCA
XMMMUYECKMe ra3oobpasHble BewwecTBa (OKUCh yriepoaa, YyrnekUcabli ras). Pexxnm Tpyaa Ha 3TMX 3aBoAax 3aBUMCUT OT NPOM3BOACTBEHHOIO
LMK U paKTUYECKOWN NPOLOIKUTENBHOCTU paboyell CMeHbl.

MepeyncneHHble 0COBEHHOCTM OpraHn3aLmMM NPOU3BOACTBA CO3AAOT NPEANOCbIIKM AN GOPMUPOBAHUA BPEAHbIX M OMACHbIX YC0BUA
TPy4a Ha TakMX NpeanpuaTMAX. TaKke BO3MOXKHO pa3BuUTUE npodeccroHaNnbHbix 3aboneBaHWii: ONOPHO-ABWUraTeNbHOrO anmnapara,
nepudepnuyeckon HepBHOW CUCTEMbI, OPraHOB AbIXxaHWA (BPOHXMANbHOW acTbl, XPOHWUYECKOro BPOHXMTA), KOXKWM annepruyeckoro u
pasapakatowero xapakrepa (afnepruyeckoro U KOHTAKTHOrO AepmaTuTa), HEMPOCEHCOPHOM TYroyXxoCTu, BapMKO3HOW 6ONE3HN HUMKHMX
KOHeyHocTell C Tpombodnebutom, MuONaTU, a TaKKe OCTPbIX OTPaABJAEHUI TOKCUMYECKMMM BellecTBamu. [poM3BOACTBEHHO
obycnosneHHble 3aboneBaHWAa pPabOTHWMKOB 3TUX NPOU3BOACTB: apTepuasbHan TrUNepTeH3UA, BereTaTMBHO-CEHCOPHAA AUCTOHWA,
XpOHUYeckne cybatpoduyeckne 3aboneBaHUA BepXHUX AblXxaTeNbHbIX MNyTel, FMHEKoNornyeckme 3abonesaHus. PaboTbl MHOIUX
nccnepoBatenein CBUAETENbCTBYIOT, YTO TPAaBMbl, CBA3AHHbIE C NOABEMOM TAXKeCTel, 0COBEHHO CNUHBI, NN1eYeBOro NofAca U NAZEHUAMM Ha
CKO/Ib3KOM MOy - 06blYHbIE ABNEHUA Ha NPeanpPUATUAX NO NPOU3BOACTBY M Pa3nMBY HANUTKOB. BcTpevatoTca cBegeHus, YTO KOHBelepbl
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OBVXKYTCA C BbICOKOM CKOPOCTbIO M NPV OTCYTCTBUM OrPakKAEHMI MOTyT 3axBaTWUTb OAEMAY WM 4acTu Tena paboyero M NPUUMHUTD
cepbesHylo TpaBmy. KoHBeWepHble JIMHWM, CMOHTMPOBAHHbLIE HA BbLICOTE, HECYT OMAacHOCTb, CBA3AHHYIO C BO3MOXHbIM MageHuem
nepeasuraembix ALLMKOB. Bce anekTpuyeckoe obopyaoBaHMe AOMKHO BbiTb 3a3eM/IeHO. B TEXHONOMMUYECKMX onepaumax MCrosib3yroTcs
NIerKo BOCM/IaMEHAIOLLMEC BELLECTBA, KMCOTbI, eaKune, pasbesalolme BeWwecTBa U OKUCAUTENN, HETAaTUBHO BAMAIOLWME Ha 11a3a, OpraHbl
AbIXaHMA N KOXKY. X/10p, KOTOPbIA MCMO/b3yeTca B Lexax 06paboTKM BOAbI, MOXKET OKa3aTbCA OMACHbIM B C/lyyae aBapuHOW yTeuku. B
KayecTBe XNaj0areHTa MUCNonb3yeTca aMMUaK. MolHble pedpuKepaTopHbie CUCTEMbI MOTYT NPeACTaBAATb Yrpo3y 340POBbI0 B C/lyyae
YTEUKM UM BbIBpoCca aMMuaKka. ECnm B Lexax pasivBa 1 Ha NPUAEratoLMX yHacTKax HeT HaAeXKHOM BEHTUAALMMN, CKOMUBLLMICA YINEKNCNbIN
ras MOeT MPUBECTM K HEAOCTaTKy B uexax M paboumx nomeweHuax Kuciopoga. bosbwume pasmepbl v paboTa HanoMHAKOWErO
060pyA0BaHMA CO34a0T YPOBEHb LWyMa B Liexax cebiwe 90 aeunbenos pabounm, noasepratowMmcs ero Bo3gencTenio B cpeaHem 8 4acos.
ABTOMOrpy3unKkM, paboTatoLLime Ha rase uav 6eHsnHe, BbipabaTbiBAOT YIAEKMCAbIN ras, Kak NoB6OYHbI NPOAYKT CKUraHMA TONIMBA.

O6cyxaeHune

B CBMHCMMN otcyTcTByeT nutatenbHas ueHHocTb. CBIMHCMM coaep:kaT: BoAy, YrNEKUCAbIM ras, caxap WAW ero 3aMeHuTenu,
noacnacTuTenn, Kucnotol, Kpacutenu (K), apomatusatopbl (A), KOHCEPBaHTbI, SHEPreTUYECKUE WHIPeaMEHTbl U Aaxe KOMMOHEHTI,
npusoAALLMe K 3aBUCUMOCTU.

CBFHCNN anatoTcA CUAbHLIMM MOYErOHHbIMM NPOAYKTaMW. be3BpeaHbliii NPOAYKT B HUX — BoAa. Camblii rNaBHbI KOMMOHEHT 3TUX
HanNWUTKOB — Yyrnekucablit ras (guokcua yrnepoga) (E 290), urparowmii ponb KoHcepBaHTa. oA ero BAMAHMEM caxap MOMEHTA/IbHO
BcacbiBaeTcA B KpoBb. E 290 nMpoHWKaeT B KPOBb, Pa3BMBAETCA TUMOKCKA, MOCKOJbKY OH /y4lle, YemM KUC/IopOoZ MpUcoeauHAeTCA K
remornobuHy. E 290 6e3BpeaeH, a yronbHaa KMcAoTa, 0bpasylowancs Npu HacbIWEHMU HAMMTKa rasaMu, HeenatenbHa Aaa Aogen c
3a601eBaHUAMM KENYAOUHO-KMLWEYHOro TpaKkTa (HKT), Tak Kak MOXKET NOBbICUTb KMCOTHOCTb U aKTUBU3MPOBATb XKeyL0UHYIO CeKpeLmto,
4YTO NPUBOAUT K meTeopusmy. Ecnv 3aboneBaHUa HET, TO BO3MOXKHO MOABAEHUA HEMPUATHOM OTPbIXKKMW, M3KOMMU, razoobpasoBaHus,
noBpeXAeHUs amanu 3y6os.

Mo paHHbIM paga nybavKaumii mHorme f06aBKKU C MHAEKCOM «E», caxapo3ameHuTenn, NOACAACTUTENN HECYT NOTEHLMANbHBIN PUCK
4NR 300pOBbA. ACNapTam(CBUTAM, CNACTUAMH, CyKpasug, HyTpuceuT) (E 951) - noacnactutens, nuwesas aobaska, 6enok, 6bin BnepBble
CUHTEe3MpoBaH B 1965 rogy. E 951 — MynbTMNOTEHLMANbHLIA KaHLEPOoreHHbl areHT. CunTtaeTcs, Yto ero besonacHan npegesbHas HOPMa
cyToyHoro notpebnenua (BMHCM) — 4 mr Ha 1 Kr Beca (B ogHom ctakaHe CBIHCMM copepxutca 50 mr acnaptama). B 1985 roay
obHapyKeHa xMmuyeckan HectabunbHocTb E 951: npu Temnepatype okono 30 rpagycos Llenbcua B rasmpoBaHHOM BoAe OH pasnaranca Ha
dopmanbaerns (KaHueporeH knacca A), meTaHon 1 deHnnanaHuH. UcnepgosaTtenamm yctaHoBneHo, 4to E 951 npu yactom ynotpebneHum
CHUXKAeT WHTEeNNIeKTyaNbHble BO3MOMHOCTM, CnocobeH NpoBOLMPOBATb: ANNEPTUIO, CHUMKEHME OCTPOTbl 3PEHWA, TON0BHYH 60/b,
YCTaNoCTb, FONIOBOKPYIKEHNE, TOLWHOTY, TaXMKapaMIio, YXyALIeHNne Nnamati, onyxonb mosra. E 951 coaepkut dpeHunnananmH (C9H11INO2),
MCTOLWAMOWMI  3anacbl CEPOTOHMHA, YTO CMOCOBCTBYET pPasBUTUIO MaHWaKaAbHOW Aenpeccun, NpPUNagKkoB MaHUKKW, 310CTU U
Hacuama. YnotpebneHme npoayktoB ¢ E 951 NpoTMBOMOKA3aHO AETAM M AUUAM, CTPaZalolmMm deHUNKeToHypuel. Limknamat Hatpus
(uroknn) (E 952) c 1969 roaa 3anpewéH BO MHOMMX CTpaHax WM3-3a MOAO3PEHMA, YTO 3TOT MOAC/AACTUTE/Nb MPOBOLMPYET MOYEYHYIO
HepocTaToyHoCTb. CaxapuH (Sweet'n‘Low, Sprinkle Sweet, Twin, Sweet10) (E 954) He peKkomeHAYyeTcA TEM MLAM, Y KOTOPbIX HET aAnabeta.
KnvHuumuctamm obHapyskeHo, uto E 954 BauseT Ha obocCTpeHWe KenyHOKameHHoM 6onesHun. [na B3pocabix BcemupHasa opraHusaums
3apasooxpaHeHus (BO3) yctaHosuna BMHCIM E 954 — He 6onee 5 mr Ha 1 kr maccbl Tena. E 952 u E 954 cnocobHbl cnpoBoLMpoBaTh
pa3BuTME OHKo/IorMYeckmx 3abonesaHuini. Keunut (E 967) u copbut (copbuton) (E 420) moryT NnpuBECTM K PasBUTUIO MOYEKAMEHHOM
6onesHn. B 6onbwmx gosax (6onee 30 rpammoB 3a oguH Npuém) E 967 Bbi3biBAaeT PacCTPOMCTBO XenyaKa. AuecynbdaT Kanma (CyHHerT,
Sweet One) (E 950) Bnepsble onucaH B 1967 roay. Kak u E 954 asnsetca cynbdammaom. BMHCM E 950 go 9 mr Ha 1 Kr maccel Tena. B 1974
rofly NpusHaH MeaNeHHO AeNCTBYIOWMM AA0M U KaHLeporeHoM. XoTA, NpoBeAeHHbIe TOKCUKOIOMMYECKME UCCef0BaHNA He YCTaHOBUAMN
CBA3b MEXAY BO3HMKHOBHMEM onyxonei n npuemom E 950. Cykpanosa (E 955), nonyyeHHas B 1976 roay - camblii 4OPOroi 3aMeHuUTeNb
caxapa. E€ BMHCM - 5 mr Ha 1 Kr maccbl Tena. Mo AaHHbIM MHOrMX paboT He 6biNo BbIABAEHO KaHLEeporeHbIX M NoboyHbIx cBoncTs E 955.
CynbduTbl NPOANEBAOT CPOK rOAHOCTU AMMOHaAA. OHU pa3pyLiatoT BUTaMUH Bl, nedpuumnt KOToporo moxKeT NpmMBECTU K YacTOMN rosI0BHOM
6011, HepgomoOraHuto, HepsosHOCTW, anneprum. B CBMHCMM 4Yacto BCTpeyaeTca KomnaekcHas pobaska «MapmUKC-25», KOTOpyto
NpeacTaBAAlT Kak ¢pyKTo3y. B eé coctase BxoaAaT E 950, E 954 u E 952, KoTopble cnalle caxapa B 25 pas. Bce 3ameHuUTenu caxapa
061343l0T CU/IbHBIM }KeNYeroHHbIM adpdekTom. B aneTnyeckne npoxnagmtenbHble Hanutku (OMNH) aobasastoT E 951 muam E 954, a npu
N3roTOBNEHUM ODObIYHBIX CNAAKMX HANUTKOB MCMONb3YeTCA MWUAKUI caxap - GpyKTo3a U caxaposa. bonbwmHcteo CEMHCMM coaepat
KYKYPY3HbI CMPOM C BbICOKUM codepaHMeM GpyKTO3bl, YpeamepHoe ynotpebieHne KOTOpoW NPOBOLMPYET NOBbILEHWE apTEPUAIBHOTO
AaBneHus, puck metabonunueckoro cuHapoma, CA, Il Tuna, 3abonesaHuns cepaevHO-COCYANUCTON CUCTEMDI.

B CBMHCIMMN pgna ycuneHus BKyca U KOHCepBauuu £06aBNAIOT HEKOTopble KMCNoThl (Kog DL), paspyliatowme KpUCTANNNYECKYIO peLleTKy
3amanu 3yboB, 4TO CNOCOBCTBYET NoABAEHUIO Kapueca. JIuMmoHHasa Kncnota (E 330) yawe Bcero gobasnsaetca 8 CBFHCMM. Ecav HanuTok
npoLuen BCe yPOBHU cepTUPMKaLMK, CYUTAETCA, YTO YPOBEHb COAEPKAHUA KMCNOTbI He NpeacTasaseT onacHoctu. E 330 npnBoauT K 3po3un
3y6HOM 3Manu, 1 B AanbHelweMm K BbinageHuto 3yba. Takke ncnonbsytoT sb6aouHyto (E 296), pexxe — optodochopHyto kncnotol (E 338). E
338 MmeeT Nyywnii NokasaTesb PAaCTBOPEHMA, Yem ApyrMe KUcaoTbl. Bce oHM Bbi3biBatoT obpa3oBaHMe Ha civ3ucToi obonouke KT
MWKPONOBPEXAEHMIM, HA OCHOBE KOTOPbIX B KUC/IOM Cpeae Ierko pa3mHOXKaeTca Ntobas natoreHHaa HdeKLuus.

Ona npupanma CBMHCMM TOHM3MPYOWMX KavyecTs, B HUX [006aBNAOT KodeuH — CTUMYAATOP LEHTPaNbHOM HEpPBHOM CUCTEMbI,
nomoratowuin 6opoTbCA C COHNAMBOCTBIO, NPOTUBOMOKA3aHHbIV AeTtam o 12 net. E 290 ycunusaet ero pevictene. KodenH Bbi3biBaeT
NPUBbIKaHWE, TaXMKapAMIO, HEPBO3HOCTb, TPEBOTY, Pa3fparKUTENIbHOCTb, arpeccuto, yCTanocTb, Anapeto, yCUANBAeT AuUypes, yBeInumBaeT
notepu Kanbuusa (BbiBegeHue C movon). Y aeTer, ynoTpebasiowmx MHOro KodpeuHa, OTMeyaloTcs: ronoBHas 60/b, 6ecnoKoicTBo,
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HapylweHMe CHa W KOHUEHTPAUuMM BHUMAHMA. YyeHble NOAYEPKMBAOT, 4YTO noTpebreHne KodemHU3MPOBAHHbIX HANMUTKOB BbI3BAHO
M3MEeHeHWeM HaCTPOeHUA U GU3NYECKOM 3aBUCUMOCTbIO OT KodenHa.

K wecTow KaTteropmm NpoayKTOB COrIAaCHO NepPeyHto NuLLeBbiXx NoaykToB BO3 no creneHu 3arpA3HEHUA MUKPOOPraHU3Mamu OTHOCAT
nuwesble A06ABKK, 3arpA3HAIOLLME OCHOBHOM NpoAyKT — KpacuTenn (K), apomatusatopsbl (A). OHM ABNAIOTCA CUNbHLIMKW annepreHamm,
TaKXKe MOTyT CTaTb MPUYUHOMN OBLLECOMATUYECKMX UM OHKOIOrMYECKMX 3aboneBaHMi. ITO OTHOCUTCA K TEM XMMMUYECKMM BELLECTBAM,
KOTOpble BXOAAT B COCTaB HAaNUTKOB TEMHOTO LBeTa. 3To 0OyC/I0BNIEHO TEM, YTO B HUX MPUCYTCTBYET HONbLUIOE KOANMYECTBO aMMMaKa U ero
coeAnHEHWI. Ha3BaHWe TaKMX XMMMUYECKUX BELLECTB MACKMPYETCA MOA, MOHATUE KpacuTens Kapamesb (OT HacTosllei Kapamenu — oaHO
TONIbKO Ha3BaHMWE), NONYYAaEMYIO B pPe3yNbTaTe CNOMKHOW XMMMUYECKON peaKkLuu Mexay Caxapom, aMMUAKOM U CyNbOUTamMU B YCAOBUAX
BbICOKOrO AaBAEHMA U TemnepaTypbl. B nonyyeHHom K 06pasytoTca BpeaHble BewecTBa, Bbi3blBaloWwMe pak Aerknx, NeYeHu, WuToBmaHOMN
Kenesbl U neikos. OcTpblli neliko3 — 3aboneBaHWe KPOBW, MPU KOTOPOM B KOCTHOM MO3re HaKan/iuMBaloTcA 6MacTHble KNETKW, B
nogasnamwem 60NbWMHCTBE Cy4aeB o0bHapyKunBaemble B nepudepuyeckort Kposu. K moryT BbiTb HATypasbHbIMU U CUHTETUYECKUMM.
HaTypanbHble nuwesble K: Konep (K¥KeHblii caxap) - TEMHO-KOPUYHEBbIM, K M3 BbIXKMMOK BMHOrpaZa — TEMHO-TPAHAaTOBOro LBETa,
KpacuTenb M3 CyweHblx Arog 6y3uHbl - KpacHoro ugeta u apyrue. CuHTeTUYeckue K: MHOMIOKAPMWH — CUHEro LgeTa, TapTpasuH & —
opaHkeBo-KenToro usera. M3 K yawe scero 8 CBMHCMMN npumeHstoT K XKenTblit «coNHeuHbl 3akaT» FCF, opaHxkeBbli-enToiit S (E 110),
BbI3bIBAIOWMIA PA3INYHbIE aniepruyeckne peakuuu (OT KpanuBHMULbI, PUHUTA A0 OPOHXMANbHOM acTMbl), TOWHOTY, 60/b B YKWBOTE,
rmnepakTMBHOCTb. besonacHbim K siBnAeTca «caxapHbiii Konep | npocToi» (E 150a). CaxapHbie Konepsl |I-IV (aobasku E 150—E 150d) nyywe
nsberaTtb, Tak Kak OHM NOAYYEHbI C UCNOb30BAHMEM LWEeNoYel U KUcnoT. Hanbonee onacHbIMM NO XMMUYECKOMY cocTaBy aBnatoTcs E 110
ENTbIN XMHONMHOBbLIV (E 104), 6punnnanToBbiit ronyboii (E 133), TapTpasuH (E 102). M3BecTHO, YTO Bpeaa 340P0Bb0 HE MPUHECYT TO/bKO
HaTypanbHble K, gobbiBaemble U3 Aroa M osowen. BKyc HanuTKa onpepensioT apomMaTUYecKue BelecTBa, KOTopble AENAT Ha HacTow,
3KCTPaKTbl U 3CCEHLNK, NOYHAaEMbIE U3 PACTUTE/IbHOIO CbiPbA U CUHTETUYECKUX AYLWUCTbIX cpeacTB. PocdaTtbl yCUAMBAIOT BKYC HaNUTKa, HO
NPenATCTBYIOT YCBOEHMUIO Xene3a, Kanbuma. Bce K n A, cogeprkawmeca 8 CBIHCIM, pacwennatoTca B neveHun.

CBFHCNN npoTMBOMOKasaHbl: AeTAM A0 3 NeT, /Muam C caxapHbiM AMabeTom, annepryuyeckMmm 3abosieBaHUSAMM, XPOHUYECKOM
naTo/iorMen racTPOUHTECTUHANIbHOM CUCTEMbI U MOOMKENYAOUYHOWN Kenesbl, M3ObITOYHbIM Becom. YnotpebneHne CBIHCMMN oguH w3
baKTOPOB OXKMpPEHUs (BEpPOATHOCTb YBEIMUMBAETCA NMOYTM B ABa pasza). Y ux nobuteneit puck nonyumnts CA Il Tuna ysennynsaerca Ha 80%.
M3BecTHO, uto C/A Il TMNa TecHO cBA3aH ¢ oXXunpeHuem. Bewectsa, Haxoaawmeca 8 CBIHCIM, moryT yxyAWwmnTb CamovyBCTBME Y XPOHUYECKUX
60/1bHbIX MW AaXKe CNPOBOLMPOBATL OYepPeHON NPUCTy.

Bo3HMKHOBeHUIO Kapueca cnocobcTeyeT paduHUMpPOBaAHHbLIM caxap, cogepKawmiica B8 CBMHCMM. Paspywaetca 3manb 3y608,
BbIMbIBAEeTCA KaNbUMI, OTNaralolWmMica B MNOYKax B BMAe KamHel. He pekomeHaytotca CBIHCMM nuuam ¢ 60ne3HAMM nouek.
Mpepnonaratot, 4To B 06pa3oBaHUM KamHel B NoYKax BUHoBATa E 338. OHa coKpallaeT cofepraHme KanbLma B COCTaBe KOCTEN, YTO rpo3uT
yBe/IMYEHMEM PUCKA NEPEesIOMOB U Pa3BUTUA MOYEKaMeHHOW 60/1e3HM, NMOYEeYHOW KOAMKWU. MU3-3a copeprKaHuA pasvyHbIX KUCAOT, U3
OpraHn3ma BbIMbIBAOTCA TaKMe BELLECTBA KaK HATPUIA, KanbLUnii, UMHK, MarHuid. Yactoe ynoTtpebnerne CBFHCIM moxKeT yBeaMumMBaTb pUCK
pa3sutua octeonoposa (OMN) — nporpeccupytowee cuctemHoe 3abosieBaHMe CKeNeTa, XapaKTepMU3ytoweeca CHUMXEHUEM MacCbl KOCTU U
HapylweHMeM MWKPOAPXUTEKTOHWKN KOCTHOW TKAHM, NPUBOAALLEE K YBE/MYEHWUIO XPYMKOCTU KOCTU M PUCKY NepesomoB. BonblUMHCTBO
aTPaBMaTUYECKUX NepenomoB NPOUCXOAUT Y UL, C HeguarHocTupoBaHHbIM Of. PaHblie 3ab6oneBaHuA KocTen 6blam 601e3HAMMU NOXKUABIX
nopen, a cenvac y 10-12-netHux petent passmsaetca OMN. KanHUumMcTamu obHapyKeHO, YTO aKTUBHOE HaKoMAeHMe KasbLua NPOUCXOAMUT C
9 po 18 net. Ecam K 18 rogam Kanbuusa 6yaeT HeAOCTAaTOMHO, TO Y)KEe B 3p€/IOM BO3PacTe OYEHb BbICOKA BEPOATHOCTb passutua Ofl. 3to
3ameyaHne UMeeT OTHOLIEHWE NPEUMYLLECTBEHHO K AeTam u nogam nocne 40 net. COCTOAHUA, accoLMMPOBaHHbIe € AedULUTOM KanbLus
— aTepoCK/Nepos, OXKupeHue, caxapHbli anabet. PerynapHoe ynotpebneHme CBFHCMM aeTbmu coO34aeT PUCK HApyLUEeHWA HOPMasbHOro
npouecca GopmMMpPOBaHUA KOCTelM B pacTyliem opraHuame. CyliecTByeT Hay4yHO AOKasaHHaa ob6paTHO MPOMNOpLMOHaNbHAA 3aBUCUMOCTb
mexay ynotpebneHnem CBIHCMM v mMuHepanbHOW MAOTHOCTbIO KOCTEW Yy AEBOYEK, YTO MOBbILLAET PUCK BO3HUKHOBEHMUA y HUX Ol BO
B3POC/IOM XU3HU. [JoKa3aHa cBA3b mexay notpebneHnem CBIMHCIMM M BbICOKMM PUCKOM Nepenoma KoCTel, MOCKONbKY AeTu obnagatot
BbICOKOW ABUraTe/IbHOM aKTMBHOCTBIO, @ MX KOCTHAA TKaHb elwé He okpenna. Kanbumesble conu E 338 ropa3ao ny4dile pacTBOpAOTCS, YeM
KanbLMeBble CONN APYrux Kucnot, npumeHaemblx B CBIHCMM. Moatomy y ntogel, ynotpebastowmx nogobHble HanUTKK, 3HAYUTENbHO
Bblwe puck Of, BO3HWUKaOT Npobaembl ¢ cycTaBamu. Mpu OTCYTCTBUU MUHEPAbHbLIX COMEN B LENOYHbIX NPOAYKTaX, OpraHn3m 3abupaet ux
M3 KocTel. B pesynbTaTe [ONFOCPOYHON, MOCTOAHHO KMCNON AMETbl NPOAOANKAETCA AeMUHEPaNU3aLmnsa KOCTeN U CHUMKEHWE NAOTHOCTU
KOCTHOM TKaHW, B KOHEYHOM cyeTe, NpuBoaa K Ol. BepoATHO, No 3TOM NpUYMHE NPOUCXOOMUT yBENMYEHNE YNCIEHHOCTU NIOAEeN B BO3pacTe,
cTpagatowmx Orl.

beHsoat HaTpua (E211), ABNAKOWMIACA aKTUBHbIM KOMMOHEHTOM KOHCEpPBaHTOB, WCMo/b3yembix B 6onblumnHctBe CBIHCMM,
Aeaktmsupyet yactm [HK. 3To MOXKeT NpuBOAMTbL K LMPPO3y nevyeHn, 6osne3HM MapKMHCOHA, CyAoporam, a TaK¥Ke 3/10KayecTBEHHbIM
HOBOOBGpa3oBaHUAM. [a3MPOBaHHbIE HAMUTKU MEHAIOT COTHM 6enkoB B mo3re. MpoayKTbl, cogepKalume 6eH30aTbl HATPUA U KaibLmsA, He
pekomeHayeTcA ynoTpebnaTb actTMaTtMkam, 60/1bHbIM 3K3EMOWN U NOAAM, YYBCTBUTENbHBIM K acnUpuHy. Npu coeguHeHumn ¢ BuTammHom C
6eH30aT HaTpua obpasyeT 6eH30/, ABAAOWMINCA KaHUEporeHom. BckpbiTua ntogein ¢ 6onesHbto Anburerimepa MOKasanu BbICOKOE
cofilepkaHue aNtoMUHUA B UX Mo3re (Kucnotbl B CBIHCIM moryT pasbeaatb HWMKHWIA LWWap antoMUHWEBOW 6aHKK). [loKa3aHO, YTO MOHbI
aNlOMUHUA YrHETalT ocTeobnacTbl M CHWXKAIOT COAEep)aHMe OCTeoKanbuuMHa. MOryT pasBMBaTbCA TUMNOMAMKEMUA (KAMHUYECKUe
NnposABAeHNA — BANOCTb, anaTWa, COHAMBOCTb) U TMNOKanvemus (yTomneHue, notepsa annetuta, TowHota). CBFHCMM moryT BbI3biBaTb
3aBUCUMMOCTb (KodenH). B HaNUTKM A06aBAAIOT XKaX40yCUAUTENUN, KOTOPbIE 3aCTaBAAIOT NUTb UX CHOBA. KaK yTBEp»KAAIOT JATCKME yYeHble,
TE MY}KUMHbI, KOTOpble BbiNMBatoT H6onble autpa CEMHCIM eegHEBHO, MOTYT HAaHECTU Bpes, KauecTBY U KOAMYECTBY CBOEW CeMeHHOoM
*kunakoctn. CBIHCMIM cBA3bIBAOT C BHICOKMM YPOBHEM TPUTIULLEPUAOB U HU3KMM YPOBHEM XO/NIeCTEPUHA BbICOKOM MNOTHOCTU, YTO MOXKET
NPUBECTU K YBE/NIMYEHUIO PUCKA CEpPAEeYHOro MpucTyna u 6e3 OXMpeHWa, pas3BuTUIO aTepockieposa. Cneumannctbl YCTaHOBUAW, YTO
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HEe3aBUCMMO OT BO3pacTa YesIOBEKA, Fa3MpoBaHHble HaAMWUTKU AEWCTBYIOT Ha Ntoboi opraHM3am oAuMHaKoBO. [NacTMKOBOW MN/IEHKOW,
coaepauen bucdeHon A (BPA), BbiCTUNIAETCA BHYTPEHHSASA NOBEPXHOCTb KOHCEPBHbIX BAHOK, YTOBbI METaNN He KOHTAaKTMPOBaA C efo0M, Tak
KaK OH MOXET nepexoauTb B cogepxumoe. BPA Bbi3biBaeT pak v nNpobaembl C CUCTEMON penpoayKuMu. Bo3moxkHble nMocnencTsmsa U
OCHOBHble 60ne3HKn, B pesynbTaTe HeymepeHHoro notpebneHna CBIHCMMN: HapyweHWe cepAevyHOro PUTMA, CHUMKEHUME WUMMYHWUTETA,
MbllleYyHan cnaboctb, 3aboneBaHUA KOXW, AbIXaTeNbHbIX NyTeW, Napanuy, CTeaTo3 MNevYeHWn, OXMPEHWe, caxapHbli guabeT, Kapwuec,
apTepuanbHas rMNepTeH3usa, aTepoCKNepo3, racTpuT, IHTEPUT, KonuT, 6one3Hb Anbureimepa, MovyekamMeHHas 6onesHb, pak
noayKenyAo4HON Kenesbl, NUWeBoaa, NPOCTaTbl U ApyrMe OHKoorMyeckme 3abonesannsa 1tobol 1okanusaumm.

Papn aBTOpoB nogyvepkusatoT, 4To ynotpebneHve [MH NoBbIWAOT PUCK NPeXAeBPEMEHHbIX POSOB. Y Tex, KTO BeAeT MeHee aKTUBHbIN
06pas KM3HKU, CNOPTUBHbLIE N IHEPTrEeTUYECKME HAMUTKM NPOBOLMPYIOT Habop NuwHero Beca. MNocneaHue UccnefoBaHMA NOKA3bIBalOT, YTO
ONH He MmeHee BpeaHbl ANA 340pOBbA, TAaK KaK COAEPMKAT acrnaptam, KOTOPbIM MOMEeT Bbi3blBaTb OECCOHHWLUY, Aenpeccuto,
HeBpoaorMyeckne n apyrve 3abonesaHua. MHoOrMe KAMHUUMCTBI NpeaynpeXkaatoT Takke O Bpene 3HepreTMKOB M OMMUCLIBAKOT Cayyaun
HEBPO30B, MPUCTYNOB rajNtoLMHALMI, HApYLWeHU cepaeyHoro puTMa, NOBbIWEHUA apTepuanbHOro AasneHusa, npobnem € noykamu,
NOBPEXAEHUAMMN MEYEHWN, KPOBOU3NUAHWUIA, UHCYNIbTOB, MHOTAA CMEPTE/NbHbIE UCXOAb! (OCTAaHOBKA cepAua) y Avl, BbINUBABLIUX B AeHb
6onee ogHol GaHKM 3HEPreTMKOoB. B HANUTOK BXOAMT aMWMHOKMCAOTa TaypwH, MOBbIWAIOWAA PUCKM K PasBUTUIO aJKOTOAM3MaA U
HapkomaHun. CopeprkaHue KodeuHa B 3HepreTUke MpeBbllaeT YCTaHOB/IEHHbIE HOPMbI, @ TaKKe COAEPKUT aMMHOOKCWUA, TaypwH,
TNOKYPOHOIAKTOH, TMAPOOKNUCH Yrnepoaa. JHepreTMyeckme HanuTKM He pekomeHayeTca ynotpebnate aetam o 18 net, 6epeMeHHbIM,
KOPMALLMM XKEHLLMHAM, T0AAM C CaxapHbIM gnabeTom.

CneumanncTbl PEKOMEHAYHIOT: NOCTENEHHO OTKa3aTbcA OT ynotpebneHna CEMHCIM; ctapaTbcA MX He NUTb B XKapy, TaK KaK 3axodeTcs
6onblue; He 3ameHATb CBMHCIMM HerasMpoBaHHbIMM - 3TO 6ecCMbICIEHHO; HalTK bonblwe uHbopmaumm o Bpese CBMHCMN; yuTaTth
MHbOPMALMIO HA 3TUKETKe, YTODbl 3acTPaxoBaTbCA OT MOKYMKM HEKA4YeCTBEHHOM BOAbl. TaKKe BaXKHO HaWTW Ty MApKy BoAbl, KOTOpas
noHpasutca 6onblue; ynoTpebnaTb Tanyilo BOAy, CMOCOBCTBYIOLLYIO yAydlWeHUI0 OBMeHa BelecTB, OYMLEHUIO OPraHW3Ma; OTAaTb
npeanoyTeHne HanWUTKam, M3roTOBJEHHbIM Ha HaTypanbHOM ocHoBe. CTomatosiorn coseTytoT nuTb CBIMHCIM yepes co/sOMUHKY, Toraa
KUOKOCTb NOMAZAET CPasy B 3aHIOK YacTb NOJIOCTM PTa U He BCTYMAeT B KOHTAKT 3ybamMu arpeccMBHO U He PEKOMEHAYIOT YUCTUTb 3y6bl
cpasy nocne ux ynotpebseHunsn, Tak U3-3a HAIMYUA KMCNOTbl MOMKET NPOUCXOAUTb AOMNONHUTENbHAA 3po3ua 3ybos. Hanbonee nonesHol
CBEXKEBbIXaTble COKM C MAKOTbIO. HO, HYXKHO NOMHUTb, YTO COKM B MaKeTax U ByTblaKax cogepaT MHOro caxapa. MosHOo ynoTpebnsaTb Yai,
KOTOPbII He pa3pyLwaeT smanb 3y6oB.

3akntoueHue

MpoBefeHHbI aHanW3 AUTEPATYPHbIX AAaHHbIX MO3BOMWA OMNpenennTb BpegHble dakTopbl Tpyaa M 3aboneBaHna pPabOTHUKOB
npeanpuaTUiA, NpousBoaalLMX U pasausarowmx CBIHCIMM, oueHUTb BO3MOXKHOE HEFaTUBHOE BAWMAHME AaHHbIX HAaNWTKOB Ha COCTOSHME
34,0poBbA NoTpebuTtenelt, chopmyIMpoBaTb PEKOMEHAALMM NO UX yNoTpebAeHUo.
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f'MrneHa nutaHmuA B npodunaktuke sabonesaHunii 3y6os
F60Y BI10 Capamosckuli FTMY um. B.U.Paszymosckozo MuH30pasa poccuu, Kagheopa nponedesmuKu Cmomamoso2udeckux 3a60a1e8aHuli

Pe3slome

MpuumHOI pas3BUTUA Kapueca 3yb6oB cumTatoTca BakTepmn. Ho orpomHoe 3HauyeHWe MMeeT XapakTep nNuTaHua. B pekomeHzaumax no
paLMOHaNbHOMY NUTAHULIO YeNOBEKA He CTOMT 3abbIBaTb O PO/ MUK KaK GAKTOPA CAMOOUMLLLEHUA MONOCTM PTa, ECTECTBEHHOrO Npolecca
0CcBODOOXKAEHMA OT OCTAaTKOB MULLM M MATKOrO 3yBHOro HaneTa. Ecam e nmeeTcs HefoCTaTOK MUTATE/IbHbIX BELWECTB B NepUos PasBuTuA
pebeHKa, BceacTene bonesHu pebeHKa, matepu B nepnog 6epeMeHHOCTM UK NaKTalumMm, 3TU BeLLeCcTBa MOryT ObITb BBEAEHbI B OPraHM3m
C NOMOLLbIO MeMKaMeHTOB. BakHyto po/ib B pa3BUTUM NAapPOLOHTO3a UrpaeT HacNeACTBEHHAA NPeapPacnoNOXKEHHOCTD.

Kniouesble cnosa: Kapuec, NapoaoHTO3, NUTaHNE, BUTAMUHbI, MUKPO3/1IEMEHTbI

OCHOBHOWM MNpUYMHOI pa3BUTMA Kapueca 3y6oB cumTatoTca GakTepum 3y6HOro Haneta (B ocobeHHocTw, Streptococcus mutans),
npespalLialowme NpMHUMaemble B NULLY caxapa NOCPeACTBOM [IMKO/IM3a B Cnabble OpraHNMYeckne KUCAO0Tbl, BbIMbIBAlOLWME KanbLUN U
docdop v paspywarowme CTpyKTypbl 3yba. MpuunHoli Kapueca ABAfeTcA U pag, opyrux pakTopos. OrpoMHOE 3HaYEeHWE MMEET XapaKTep
nuTaHua. HepgoctaToyHoe MOCTyrn/ieHWe B OpraHnsm 6eskoB, BUTAMWHOB, MWHeEpPasibHbIX conel, GTopa U APYrMX MUKPO3TEMEHTOB
cnocobcTByeT pasBuTUIO Kapueca. OCHOBHbIM HEAOCTaTKOM pauuMoHa MUTaHUA, NPOBOLMPYIOWEM Pa3BUTME Kapueca TBEPAbIX TKaHEMW,
AIBNAETCA MOBbILEHHOE YyNnoTpebneHne yrneBoAoB B BMAE MPOCTbIX CaxapoB (caxap, nevyeHbe, KOHMETbI). TakMe NPOAYKTbI, KaK U3OM,
neyeHbe Wau paxe 6enblit xneb, coxpaHAOTCA BO pTy Nocne eabl B KONMYECTBE, AOCTAaTOMHOM ANs BbipabOTKM HaKTepuAMM KUCAOTbI
AONbllUe, YemM OCTaTKM LIOKO/IaAa MAM Kapamenu. 3To, BO3MOXKHO, CBA3AHO C TeM, YTO LIOKONAZ W Kapamenb COAep»KaT pacTBOpMMbIe
caxapa, KOTopble A0CTaTOYHO ObICTPO BbIMbIBAOTCA CAOHOW. 310ynoTpebieHne CNafKMmMM rasMpoBaHHbIMU HaNWUTKaMW, KOTOpble
3a[,EPKMBAIOTCA B MOJIOCTU PTa, CHUNKAIOT ypoBeHb pH Ha gnuTenbHoe Bpems. Mpu ynotTpebneHnn B NuLLy NErkoycBOseMbIX YI/1eBOL0B,
6aKTepUM NOAYHaOT caxap, PacLennntoT ero, 0bpasys KMCNOTbl, KOTOPbIE NPUBOAAT K AEMUHEPANN3aLMK TBEPAbIX TKaHel 3y6a. Caxaposa
ABnAeTcs 6onee KapuMecoreHHoW, HO MasibTo3a, /N1aKTO3a, NOK03a, PPYKTO3a M UX KOMBMHALMKM Toxe 061afatoT KapuecoreHHbIM
NOTEHLMANOM B PA3HOW CTEMEHW.

Ons CHUXEHWs BO3MOXKHOCTU BO3HWKHOBEHWS Kapueca 3y60B HEOOXOAMMO CHM3UTb obluee ynoTpebsieHMe CaxapoB; YMEHbLMUTb
BpemMs npebbiBaHWA CaxapoB B MONOCTU PTa; He ynoTpebaTb CNafocTM B MepepbiBax MEXAY OCHOBHbIMM MPUEMamu MULLM; He ecTb
CNAJKOro Ha HOYb; He ynoTpebnaTb cnagKoe Kak nocneaHee 611040; UCKAOUYUTL ynoTpebneHne HaTypasibHOroO caxapa, a No/b30BaThCA ero
3ameHuTenamu: 1. HekanopuiiHble: - caxapuH (E 420) - B 500 pa3 cnalue caxaposbl. B cyTKM MOXKHO ynoTpebnsaTtb He 6onee 2,5 mr Ha 1 Kr
Beca Tena. ObnagaeT moyeroHHbIM aeicTBuem, 6esonaceH; acnaptam (E 951) - B 200 pas cnalye caxaposbl. [py ero “cnonb3oBaHUu
Ka/IOPUIMHOCTb MPOAYKTOB CHMXaeTca Ha 95 %. MpoTusonokasaH npu GeHUIKeToHypun. YnotpebieHme B cyTKM - He 6onee 40 mr/Kr Beca
Tena. 2. Copbuton (E 420) - cnagoctb 0,6 % OT caxaposbl. fiBAseTcA CTabUAM3aTOPOM LBETa, He TOKCUYeH. CNocobCTBYET POCTy KULIEYHOM
MUKPOGNOPbI, CUMHTE3UPYIOLWEN BUTaMUHbI rpynnbl B. YnoTpebnserca 6e3 orpaHudyeHunit. 3. Kemnuton (E 967) - umeeT cnafkuit BKyC C
nerknm "xonogkom". He BbI3biBaeT NOBbILEHWE Caxapa B KPOBW - MOKa3aH NpuU caxapHom auabete. He TOKCMYeH M He HopmupyeTca. B
6ONbLINX KOMYECTBAX MOMKET BbI3BaTb AMapeto. MCnosb3oBaHWe «KEBATE/IbHbIX PE3UHOK» C KCUIMTOM MMEET MOJIONKUTENbHYIO POJb:
YAANAOTCA OCTaTKM MULLM M, YaCcTUYHO, 3yBHOM HanéT ¢ dpuccyp 3y6OB M aKT KeBaHUA NPUBOAUT K BblgeneHuto 60abLOro KoanyecTsa
C/OHbI.

MpodunakTnky nopakeHuit 3ybos M geceH pebeHKa c/iedyeT HauyMHaTb C PaHHUX Nepuoaos 6epemeHHOCTM, T.K. 3ybbl pebeHKa
HauyMHaT GopMMPOBATLCA 3340110 A0 Ero POXKAEHUA. B paunoHe byaywein mambl JOMKHO BbITb AOCTAaTOYHO Kanbuma, docdopa, dTopa,
BUTaMWHOB. [poayKTbl, boratble BUTaMMHOM [l — MOJIOYHble, pblba, ANLA; KanbUMi coAepkalime — MOJIOYHble, pblba, cbip; ¢Top
cogepawme — pbiba, KypnHaa neyeHb, xneb. bepemeHHoW XeHwuHe Tpebyetca 1,5 r. Kanbuusa B AeHb. OgHaAKO, yCBOEHME KanbLumA
OpPraHM3mMoMm MPOUCXOLUT B MPUCYTCTBUM BUTaMMHA D. BUTamuH D copepKutca B MOpPCKoW pblbe 1 BbipabaTbiBaeTcA M OpraHM3MoMm Mog,
BAUAHUEM yNbTpadnoneToBbix nyven. ButammH D MpPOpPacTBOpUM, NO3TOMY YCBAMBAETCA B COCTABE KMPOCOAEPHKALMX NPOAYyKTOB. Ecan
e MMeeTcsl He4oCTaToOK 3TUX BELLECTB B Nepuog, pa3sutua pebeHka, scneactsune b6onesHn pebeHKa, matepu B nepnos bepemMeHHOCTU nnm
NAKTaLMK, 3TU BELLLECTBA MOTYT BbITb BBEAEHbI B OPraHM3m C MOMOLLLbIO MeAMKAMEHTOB.

MepBMYHaA NpodunakTka 6osesHen NapoLOHTa BO MHOTOM CXOAHa C NPodMNaKTMKOM Kapueca 3yboB. HecTkas nuuia U aKTMBHOE
KeBaHWe cnocobcTByOT NpaBuabHOMY GOPMUPOBAHMIO M PA3BUTUIO 3yHOYeNtoCTHOM cucTembl. JIlo4AM, Yy KOTOPbIX eCTb NPWM3HaKu
3aboneBaHMli NapofoHTa, HeobxoAMMa [AMeTa C OrPaHUYEHMEM XKMPOB W NEFKOYCBOSEMbIX Yr1eBOAO0B. BaxkHyto ponb B pasBuTUM
NapoAoHTO3a UrpaeT HaCNeACTBEHHAsA NPEAPACNONOKEHHOCTb. YacTo BO3SHWKAET NpU CUCTEMHbIX 3ab0/1eBaHMAX, caxapHoM auabeTe v ap.
HapyWweHWAX AeATEeNbHOCTU KeNé3 BHYTPEeHHeN CceKpeuuun, Npu XPoHUYeckux 3aboneBaHWAX BHYTPEHHWX OpPraHoB (aTepocKnepos,
rMNepTOHMA, BEreTococyaAncTan AUCTOHMA), a TaKKe NopaxeHusax KocTel (octeoneHumn). Heobxogmmo ynotpebaatb B NULLY NONHOLEHHbIe
6e/1KM, KOoTopble UrPaOT BaXKHYIO po/ib B NPOodUNaKTUKe aTepockieposa. Ewe oAHOM NPUYMHOM NapoLOHTO3a ABNAETCA HEAOCTAaTOYHOCTb
KPOBOCHabKeHWA TKaHel NapofoHTa, YTO NPMBOAUT K ee aTpoduu u notepe 3ybos. Bonblioe BHUMAHWE yaenserca Hopmanvsauuu
NUTaHUA C AOCTAaTOMHbIM KO/MYecTBOM BUTamMMHOB E, C 1 P: a) npoayKTbl, cogeprkawme 6eta-KapoTuH, UMHK, BUTamMUH C (LUIMNOBHMK,
YyepHaa CMOPOAMHA, anesfbCuHbl, IMMOHbI, MOMWAOPLI, KPAacHbIA Nepew, MeTpywkKa, Kanycra, YepHWKa); 6) nobonble TBEpPAON MNULLK
(MmopKoBb U A610KK), YTO obecneunT AecHam HeobXooMMYO HArpysky W yaanset 3ybHON HaneT; B) paHHeW BECHOW [enatoT HacTou u3
noyek, noberos U AncTbeB Hepesbl, COCHbI, NMbI, KPANWBbI, CHbITK, LLABENA, CaNaTbl U3 MONOAbBIX INCTbEB OAYBaHUYMKA (NpeaBapuTebHO
BbIMOYMB WX B CONEHOW BoAe). [0NE3HO TaKKe exeHEBHO eCTb MOJIOAbIE IMCTOYKM Kpecc-canaTta, boratoro ButammHom C. CylecTBEHHYO
posib B MPOPUNAKTUKE MAPOLOHTO3a MIPaloT KOMMNAEKCbl MUKpoanemeHToB - "LleHTpym", "MynbTutabc" u ap. Meab coaeputca B
yeueBuUe, paKkax, Kpabax, neyeHu, nweHuLe, xN1ebonpoayKTax, Yae, kope, KapTopene. OHa BAUAET HA YCBOEHWE OPraHM3MOM Kefesa,
Y4acTBYeT B KDOBETBOPEHUM, BAXKHA NPU UMMYHHbBIX peakuuax. CnocobcTBYOT YCBOEHMIO MeAM TBOPOT, CMeTaHa, Cosl, YePHOCAUB, OBCAHbIE
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XN0MbA, ANYHbIE KENTKWU, Cblp, NaToKa. MpenaTcTBYOT YCBOEHUIO MeaM MPOAYKTbI, coAepiKawme MHOro ButammHa C, GpyKTbl, OBOLM.
eneso comep:KuTcs B roBaaMHe, TEMHOM MAce NTULUbl, O0COBEeHHO uHAeinkwn, daconu, rpeyke, nedveHu, osowax, ¢pykrax. OHO
obecneumMBaeT HOPManbHY '"CUEnKy" KpacHbIX KPOBAHbLIX Tefel, C KUCA0POAOM AR TPAHCMOPTUMPOBKM €ro K MbIWEYHbIM TKaHAM.
CnocobcTByeT YCBOEHMIO Kenesa NyK-Mopel, opexu, OBOLLM, TyLUEHble B FOpLIOYKe, ropox, A6A0KKW. MMpenATcTByeT YCBOEHWUIO Kenesa
nweHnua, NPoAYKTbl C NOBbLILWEHHbIM coaeprKaHuem Kanbuma, docdopa U LMHKA, Yai, Kode. LIMHK coaepXuntca B roBaamHe, pasinyHbIxX
Kpynax, Kpabax, ycTpuuax, AMYHbIX KenTKax, cbipe, 60b6ax. OH BAMAET Ha PenpOAYKTUBHYIO GYHKLMIO, @ TaKkKe Ha GOpMMPOBAHNE KOCTHOM
N XPALWEBOM TKaHM, HEobXoAuMM ANA 3peHus. YCBOEHMIO LMHKA cnocobctByeT 6esioe cyxoe BWHO. [penatcTBYOT YCBOEHMIO UMHKa
NpoAyKTbl, boratble meapto, Kanbumem U xenesom. CoBcem HefaBHO ANA IeYEHUA NAPOLOHTO3a Havyaan UCNOb30BaTb aHTUOKCUMAAHTI
YKMBOTHOTO MPOUCXOXAEHUA, bnarogapa Co34aHUIO M3 pPbibbl KOPKOWKKM nedebHo-npodunakTmyeckoro npenapata "KapotuHonn M",
COZlepXKaLLErO KMPOPACTBOPMMble BUTamMUHbI A, D, E, F, 6eTa-KapOTWH, HEHACbILWEHHbIE }XUPHbIE KUCIOTbI, B TOM YMC/Ie CEMeCTBA omera-3
M omera-6, MUKPO3/NEMEHTbI WM MUHepasbHble BewecTBa. [MpoduNakTMKa CTOMATONOTMYECKMX 3abosieBaHMIt BKAOYaeT B cebs
cbanaHcMpoBaHHOE NMWUTaHWE, NPU KOTOPOM B MULLE COAEPXKATCA B HEOBXOAMMOM Konuuyectse 6esKu, KUpbl, YrAeBoAbl, BUTAMWHbI,
MWHepasibHble BellecTBa. B pekomeHZauMAX MO PaLMOHANBbHOMY NMUTAHUIO YeNoBeKa He CTOMUT 3abblBaTb O POM NUWM KaK ¢daKTopa
CaMOOUMLLLEHUA NOJOCTM PTa, ECTECTBEHHOIO NPOLLecca 0CBOOOKAEHMA OT OCTaTKOB NULLM U MATKOro 3ybHOro HaneTta.
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KAPMEC 3YBOB - BOAE3Hb LIUBVAN3ALII
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PaccmoTtpens! pasanyHble (PaKTOPBI STHOAOTHH, NIATOreHe3a Kapyueca 3y60B, B TOM YMCAe ITUTaHKe, COLMAAbHbIE HPABBI U IPUBBIYKY Ye-
AOBEKa 1 X POAb B BOSHUKHOBEeHNN Kapueca 3y60B. ITokasaHo, 4To 21O 3a60AeBaHMe ABASIETCA TUIINYHON 60Ae3HbI0 nuBuAn3auun. Ero
IIMPOKOE PacIpOCTpaHeHNe ¥ BO3PaCTaHKe NOPAXKEHHOCTU UM HaCeACHMs IIPAMO CBA3aHBI C BBEJEHNEM B PallIOH YeAOBeKa caxapa Kak
MacCOBOTO, HEZOPOTOro 1 BKYCHOTO MPOAYKTa MUTaHUA. DTO npoun3souno B KoHue XIX — Hauare XX BB., 4TO COBIajaeT C pe3KOI BOAHOM
yBeAndeHus 3a6oaeBaeMocTu KapuecoM. JlarpHeliee BO3pacTaHue JOAM caxapa B IUTaHNM GBICTPO NMPUBEAO K CITAOLIHOI 3a60AeBae-
MOCTHU HaceAeHus KapuecoM. Bo MHOroM aTomy croco6cTBoBaru 0CO6EHHOCTH caXapa KaK MULIEBOTro MPOAYKTa, a TAKXKe HPaBbl U IIPU-
BBIYKM Afogeii. [TokazaHbl B3aIMOCBA3U 9THOAOIMYECKUX U IIATOT€HETUYECKUX aCIeKTOB Kapueca 3y60B C MUTaHueM YeAOBeKa, 0CO6eH-
HOCTSIMU ITOTPeGAEHIS YTA€BOAOB U ApyruMu (pakTopamu, a TakKe ZaHbl OCHOBHbIE PEKOMEHAALINH 110 PO NAAKTHKe Kapueca 3y60B.
Karouesbie caoBa: xapuec, numanue, caxap, o6pas xusmu.

DENTAL CARIES AS A CIVILIZATION DISEASE
V.K. Leontyev

Moscow Medico-Stomatological University, Moscow, Russia
E-mail: leontyevvk @mail.ru

The article discusses different factors of etiology and pathogenesis of dental caries, including dietary, social, and behavioral
habits. Caries is shown to be a typical disease of civilization. Its wide prevalence and the high level of related teeth lesions are
associated with the advent of sugar as a cheep, highly available and attractive foodstuff, which occurred at the turn of the XIX and
XX centuries and was accompanied by a burst caries prevalence. Further increase in sugar consumption resulted in total caries-
related morbidity. The causes of this situation include sugar characteristics proper as well as human habits. Some relationships
between the etiological and pathogenetic aspects of dental caries and human nutrition, carbohydrate consumption and other

factors are discussed. Recommendations for caries prevention are described.

Keywords: dental caries, sugar, diet, lifestyle.

BakxHelInM pe3yAbTaTOM M3Y4YeHUs Kapueca 3y6oB Ha
npotsokennu 100 mocaegHIX A€T ABUAOCH IPU3HAHNE TOTO
¢dakra, 4TO BOSHIKHOBEHIE, PA3BUTHE U IIMPOKOE PACIIPO-
CTpaHeHNe Kapreca HaXOAUTCA B IPAMON CBA3Y C [[NBUAAK-
3anueit obujectTsa, 0CO6EHHO C BaXKHENIM (DaKTOPOM L1 -
BUAM3AINY — MOAVDUKAIIIEH ANeTHI Y TUTAHNS B IIEAOM.

/JlocTOBEpHO M3BECTHO, UTO APEBHIE HAPOJDI ITPAKTH -
9JecKn He 3HaAM Kapueca. B packonkax IX-XII BB. Kapuec
Bcrpedancs B 0-10% vepenos, a ero MHTEHCUBHOCTD ObIAa
rpejCcTaBACHA eAMHUYHBIMU NopakeHuaMn. OcobeHHO
nHTepeceH (BaKT, 4TO 3HATb yKe B gpeBHue BpemeHa (Eru-
net, PuM) mopaskarach KaprecoM B ZeCATKNI pas 4alge, 4eM
O6BITHOE HaceAeHHe.

[TepBoe 3HaUNTEABHOE yBEAMUEHNE ITOPA’KaeMOCTH Ka-
precoM 3y60B COBITAAO 110 BPEMEHHU C ITOABACHUEM METO-
OB TOHKOT'O IIOMOAQ MYK! 11 MaCCOBBIX NI E€BBIX TPOAYK-
TOB 13 Hee. DTo mpousomao B XVIII-XIX BB. 1 TOBAEKAO
3a co60ll BOBHUKHOBEHIE TMePBOI BOAHBI PACIIpPOCTpa-
HeHUA Kapueca 3y60B. B 2TOoT nmepmoy rmocreneHHoO BO3-
pacTaaa Kak pacIpOCTPaHEHHOCTD, TaK I MHTE€HCUBHOCTD
Kapueca 3y60B, C eFUHIYHbIX nopaxeHuit 4o 20-40% Ha-
CeAeHUs, ¥ TIOCTEIIeHHO ITOPaKaeMOCTb KAPMeCcOM CTaHO-
BrAach Bceobueit [9].

BTopas, ocHOBHasA BOAHA yBEeAMYEHMS PACITPOCTPAHEH-
HOCTY Kapreca 3y60oB y HACeACHWA 3eMAU CBs3aHa C pa3pa-
60TKOI cr1OCO60B MaCCOBOTO MTPOU3BOACTBA ACIICBOTO U
AOCTYITHOTO CBEKAOBMYHOTO 11 TPOCTHUKOBOTO caxapa (ca-
Xapo3bl). DTO CAyUMAOCH Ha pybeske XIX-XX BB. B pesyas-
TaTe caxap CTaa MaCCOBBIM U O6GIIEZOCTYITHBIM ITIPOAYKTOM
rmraHnss. OZHOBPEMEHHO MPOJOAKUAOCH 3HAYUTEABHOE
BO3pAaCTaHNe PACIPOCTPAHEHHOCTN I MHTEHCUBHOCTY Ka-
pueca 3y60B, IPOJOAKAIOIIeecs 4O HACTOAIIErO BPeMEeHI.
C KOHIIa IPOIIAOTO BeKa 4O CEerOAHAIMIHEro JHsA PacIpo-
CTpaHeHHOCTb Kapueca 3y6oB ¢ 20-40% HaceaeHUs BO3-
pocaa go 80-100% (Taba. 1). Ilpu aToM cpegHsis MHTEH-
CHBHOCTB ITOPAKEHUA KapreCOM 3y60B CerogHA COCTaBASIET
3,0-7,0 3y6oB Ha ueroBeka B Bospacre 12 aer nporus 1,0-2,0
B koHIJe XIX B. Ipa raronupyiomero HalecTBUsA Kapueca
B GOABIINHCTBE CTPAH MUPA, I4e He IIPOBOANTCH MAaCCOBasd
MPODUAAKTIKA, TPOAOAKAETCS, ¥ TPOSBASIETCS OHA B ABYX
[TOKA3aTeA X — B YBEAYEHUN MHTEHCUBHOCTU TOPAKEHUS
Yy KaXXZOTO YeAOoBeKa 11 BO Bce 6oaee paHHe! moTepe 3y60B.
Ha6arogatorcs cayaan noanoit 6es3sybocru y anig 30-35 aet.

Oco6eHHO TOKA3aTeABHBI IPUMEPDI POAU [JUBUAU3ALIAN
npu MognduKany nutaHs Hapogos Cesepa, KOTOpbIE ele
B cepeguHe XX B. IPAKTUYECKN HE NIMEAU Kapueca (XaHTsl,
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KOHIIEHTPALHs
KHMCIIOTBI, MI/J

0,400

0,300

0,200

0,100 -

BpEMs, MHUH.

40 80

Puc. 1. BnvsHue npuema coxapa HA KMCIOTOMPOAYKLUMIO
BO PTY («MeTaBonMueckuit B3pbIBY).

MaHCH, HEHIIBI 1 Ap.). PeBOAIOIINOHHOE N3MEHEeHMe XapaK-
Tepa MUTaHws, mpounsolegiiee y Hux B 50-70-e rr.opomaoro
BEKa, [IPMBEAN K BO3PACTAHUIO PACIIPOCTPAHEHHOCTH Kapu-
eca y Hux 40 50-70%. 3a aTo Bpems abopureHHoe Hace-
arenne Cesepa Poccun ot TpagniynoHHOTO yrotpebaeHus
CBIPOI1 pbIGBI, MsiCa, GOABILIOTO KOANYECTBA KUPA [IEPEIIAO
Ha OOBIYHOE NUTAHVE CeBEePsIH IPUBO3HBIMU ITPOAYKTAMI —
M3ICO, KPYIIbI, XAe6, KOHCEPBBI, Caxap 11 CaXapocojepsKalre
IIPOAYKTBI C COOTBETCTBYIONIEN KyAHAPHON 06pa6OTKOM
MUY U YCAOBMAMM ee rToTpe6aenns. B pesyasrare ¢ 70-x rr.
20 HACTOSAIIErO BpeMeH! KaK paCIpPOCTPAHEHHOCTD, TaK 1
VMHTEHCUBHOCTD 3a60A€Ba€MOCTY KAPUECOM y HUX IIPAKTU-
YEeCKU CPABHAAUCH C YPOBHEM 3a60A€BAEMOCTH IIPUIIAOTO
Haceaenus [ 11]. [Tpousowro Bce 210 3a Kakue-1o 40 ret!

B no6eguoMm mecrsun kapueca 3y60B 110 3eMae BaXKHe -
IIYIO POAB ChIrPaAn 4Ba GaKTOpa: 0CO6GEHHOCTH caxapa Kak
MAIEBOTO IIPOAYKTA, & TAK’KE HPABBI U IIPUBBIYKI YEAOBEKA.
Caxap (caxaposa) sBAAETCS NPAKTUIECKN eAMHCTBEHHBIM
[IPOAYKTOM ITUTAHUS, METAG0AN3M KOTOPOTO HAYMHACTCS U
MOJKET 3aBEePIINTbCS B IOAOCTH pTa. B Hell gag aToro nme-
€TCs1 BCE: OCTATOYHASI BAAKHOCTD, OIITUMAABHASI 1 TIOCTO-
SIHHAs TEMIIepaTypa, HaAn4dne OoAHOro Ha6opa gpepMeHT-
HBIX CIICTEM MUKPOGHOTO MTPOUCXOXKAECHUS, HEOGXOANMBIX
AASL IPOLIecca TAMKOAU3a. B pesyabrare A060II IpueM ca-
Xapa BbI3bIBAET MTHOBEHHBIN «MeTaOOANYECKUL» B3PBIB BO
PTY, PE3YABTATOM KOTOPOTO SIBASIETCS AKTUBHAS [TPOAYKIIVS
11 HAKOIIAEHME KIUCAOTBI B MecTax pereHyuuy numu (puc. 1),
B IIOAOCTH PTa (SI3bIK, 3yGHON HAAET, SIMKU U (PUCCYPBI 3y-
60B, KOHTaKTHBIE U [IPUAECHbIE IIOBEPXHOCTH 3y6OB).

Bropoil ¢pakTop, KOTOPHI ONpeseAseTCsl HpaBaMu U1
NPUBBIYKAMY YEAOBEKA, — UCIIOAB30BAHNE CAAAKOI MUy
6ECKOHTPOABHO, KaK [TIOCAEAHErO IIPOAYKTA IUTAHNS [IPU
npueMe numu (gecepr), MeXAy preMaMy I, Ha HOYb.
DTO 3HAYNUTEABHO yCYryGAseT CUTYalIUIO, TaK KAaK TaK/e
[IPUBBIYKU TPEISITCTBYIOT HOPMAABHOMY CaMOOuMIje-
HUIO [TIOAOCTH PTa, YCYTYOAAIOT KICAOTOIIPOAYKLIMIO U €€
BpegHoe BAMsHUe Ha 3yOnl. [ToTpe6aeHne caagkoil mumu B
OMNUCAHHBIE IEPUOABI Hen36€eKHO BEET K €€ 334ePKKe BO
PTY, yBEANYEHMIO BpeMeH! ee pe6GbIBaHNs, AKTUBU3AIIIN
MeTa60AN3Ma CAAZKOTO 1 AKTUBHOW KUCAOTOIIPOAYKIIUH.

MHTEHCHBHOCTD
kapueca (KITY)

10,61
10,0 +

8,68

555 ¢

1,25
LJ

notpedienue
caxapa,
rlcyTki

10 30 10 50 10 100 Gonee 100

Puc. 2. 3osKcumocTs nopaxerns kapuecom 3ybos (KIMY —
CPEAHSs CYMMO KOPMO3HbIX, MIOMOUPOBAHHLIX M YAANEHHbIX/
NOANEXALLMX yAAneHuio 3y6oB) OT CyTouHOro notpebnexus caxapa.

OnpegereHHYIO A€TITY B ONICAHHBIE IPOLIECChI BHECAO 1
3MEHEeHNe XeBaTeAbHOI aKTIBHOCTH YeAOBEKa I [TOsABAC-
HIIe HOBBIX BU/OB ITMIEBBIX [IPOAYKTOB 1 CIIOCO60B 1X YIO-
Tpe6AeHNs, HEU3MEHHO COIYTCTBYIOUIMX [JMBAAU3ALIIN.
DTO CBA3aHO KaK C yAydIIEeHNEM KyAnHapHOU o6paboT-
KU MUY, TaK 1 C HOBBIMU €€ CBOICTBAMU — YBEAUYCHNEM
AUIKOCTYU U MATKOCTY MUIIEBBIX IPOAYKTOB, YBEAIEHI -
eM BpeMeHU ITpeGbpIBaHNsA X BO PTY, CHIDKeHNeM NoTpe6-
HOCTHU B >K€BATEABHBIX YCUAMAX. DTO Hen3OEKHO BACUET
3a co601 pa3BUTHE >KEBATEABHON A€HOCTHU U YXyAleHne
caMoounieHns noaocru pra. [Iposegennsle nccaegosa-
HIS TIOKA3aAM, YTO GOABIINHCTBY HACEACHNS B HAIIIE BPEMs
CBOIICTBEHHA JK€BAaTeAbHAsl A€HOCTb. AIOZU MpeIounTa-
10T XAe6HYIO MAKOTb, MOAOTOE MACO, OYUI[eHHbIE (DPYKTEL.
Anurs 20-30% HaceaeHUs AIOGST rpy6yIo, TBEPAYIO, KeCT-
Kyto nuiy. HecoMHeHHO, 94TO TOT pakTOp JUBUAU3ALUAN
TaKKe BHEC CBOI BKAAZ B 3a60A€BaEMOCTb KAPHECOM.

VmeroTcs u cepbesHble O6bEKTUBHbIE ZJAHHBIE O POAU YT-
AeBogoB B nutanun HaceaeHns. C konya XIX B. g0 HacTo-
SIIEero BpeMeHM KOAMYeCTBO caxapa, HoTpebaseMoro Ha
Ayury HaceaeHus1, Bo3pocao ¢ 0,5-2,0 kr B rog g0 40-60 kr
B HacTosinjee BpeMsi. COOTBETCTBEHHO 2TOMY IMEeTCs I
npsiMast ZJOKa3saHHAsA 3aBUCHMOCTb MeXay IoTpebaeHreM
caxapa 1 3a60A€BaeMOCTBIO KaprecoM 3y6os (puc. 2).

TakuM 06pasoM, BOSHUKHOBEHIE U Pa3BUTHE Kapueca
3y60B y 4€AOBEYECTBA TECHO CBSA3aHO C LIMBUAM3AIINEH, C
M3MEHEeHVeM XapaKTepa IMUTaHN U IPUBBIYEK YeAOBEKa, B
CBSI31 C YeM Kapriec 3y60B MOKHO C [IOAHBIM OCHOBaHIEM
OTHeCTU K 6OAE3HIM LIUBUAU3ALINIL.

IDTUOAOTUA U NTATOTEeHe3 Kaprueca 3y60B XOPOLIO U3y-
yeHbl 1 n3BeCTHBL. C a6COAIOTHON TOYHOCTBIO ZOKA3aHO,
9TO Kapuec 3y6OB ABASETCSH XPOHUUYECKNM MH(MEKIINOH-
HbIM 3a60AeBaHNEM, U [IPUYMHA ero — Hecrenuduaeckas
MUKPO(DAOPA TOAOCTH PTa YEAOBEKA, B OCHOBHOM Strepto-
coccus mutans. TouHo gokasaHo, uTo 6e3 MUKPOGOB HET
kapueca. C 1950-x I'T. XOpOUIO M3BECTHBI OIIBITHI ICCAE-
JAOBaTeAell, KOTOPbIe U3BACKAAU KPBICAT U3 IIOAOCTU MaT-
KU KPBIC B CTEPUABHBIX YCAOBUSAX U 3aT€M COZEPIKAAU UX B
CTEepPUABHON aTMOcdepe Ha CaMbIX KeCTKIX KaprecoTeH-
HBIX gueTax. HekoTopsle gueTs IPUBOAUAN Jaske K rubGean
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TP

PacTBOPUMOCTH
THIpOKCHAaNaTuTa

107 4

10 -

T T T T pH
5,0 6,0 7,0 8,0

Puc. 3. Mpoussegerne pactsopumocty (MP) ruppokcuanatura e cioHe
npy pasnuuHeix pH.

SKUBOTHBIX, HO HI1 B O4HOM CAy4ae HUKOTZA HE PA3BUBAACH
Kapuec. Ecan ke B A1eTy 9 THX >KUBOTHBIX ZOOABASAACH He-
crieyudnieckas MUKPODAOPA, 3TO HEU3GEKHO IPUBOAU -
AO K PasBUTHIO Kapueca 3y60B.

V 4eArOBeKa OCHOBHYIO KAPMECOTEHHYIO POAb UTPaeT
HENPUXOTAMBAS MUKPO(AOpPA TOAOCTH pTa TUMa Strepto-
coccus mutans, KOTOpast CIOCOGHA K JAUTEABHOMY CYIeC-
TBOBAHMIO B YCAOBUSX [TOAOCTHU PTa YEAOBEKA U XOPOIIO
aZanTUPOBAAACD K IIEPUOAMIECKOMY IIPUEMY [THIIN.

[Tarorenes kapueca 3y60B B 3HAUUTEABHO! CTEIIEHU CBS-
3aH C HDABAMM 11 [IPUBBIYKAMU YEAOBEKA 11 CBOVICTBAMI MIIK-
podaopsl morocty pra. B ocHoBe narorenesa kapueca 3y6os
AEKUT CUCTEMATIYECKOEe HAPYIIEHE B IOAOCTH PTa PABHO-
BeCUsI IPOLIECCOB je- 1 peMuHepaansauuu [5]. Jemunepa-
AM3ALMS [IPOUCXOANT B PE3YABTATE IIEPUOANIECKIX AKTOB
KHCAOTOIPOAYKLINN, CBA3AHHON C ITPUEeMaMH U1, COAep-
Kaugeii caxap. B pesyabrare 3a4ep>KKi B IOAOCTH PTa OCTAT-
KOB Caxapo3bl (TAaBHBIM 06Pa30M Ha sI3bIKE ) 110/ BAUSHUEM
MUKPO(DAOPDI TPONCXOANUT UX YTUAUSALVSL, COITPOBOXKAAI0-
AsICsT BBIPAOGOTKON OPraHMYECKUX KICAOT. DTOT IPOLecc
coBeplIaeTcst B 3yGHOM HaaeTe — TOHKOM 6eA0BaTO-I11po-
3PavHOI IIA€HKE Ha ITOBEPXHOCTH 3y6GOB, IIPENMYLIECTBEH-
HO Ha X ITAOXO OYMIJAEMbIX [IOBEPXHOCTAX — IIpUIIeey-
HBIX y4aCTKaX, B PUCCypax, Ha KOHTAKTHBIX [IOBEPXHOCTSIX.
DTOT HAAET, 1O CYLIECTBY, ABASIETCS MUKPOGHO KOAOHUEH
U IIPeACTaBAsieT CO601 aBTOHOMHOE 06pa3oBaHue, COCTOs -
jee 13 HeCnenudUIecKoil MUKPOdAOPSI TOAOCTH pTa [4].
OH cOgepXNT Aeno MOANCAXaprAOB (AeBaHa, AeKTPaHa)
ITOKPBITBIX IIACHKOM, CIIeIJNaAbHO-BbIpabaThIBAEMON MIK-
po6amu, 3aIuIaonieil KOAOHMIO OT AeNCTBUS PAKTOPOB
noaocru pra. [Ipu nmocrynaeHnu B poT caxapa HEMEAACHHO
HAYMHAETCs ero MeTaGOAN3M IIyTeM FANKOAN3A 4O 06pa3o-
BAaHIS OPraHMIECKUX KICAOT, BOCHOBHOM MOAOYHOI, a TaK-
JKe 3alracaHue MUY BIIPOK B BUAE AENO ITOANCAXAPUAOB.
DTHU ABAEHUA CONPOBOXKAAIOTCA CHIDKeHneM pH B HareTe
20 4,0-6,0. I[Tpn TakoMm pH npoucxogut pacTBopeHue aMmaru
3y60B (puc. 3). Kucaorornpogykuyus B HareTe BO3geiicTByeT
TAKKe Ha CAIOHY. 3a CYeT MMOCTYNACHUS KIUCAOT U3 HAaAeTa
pH carons! nogxucasercs go 5,8-6,2. Takoe nogxkucaeHue
CAIOHBI HapyLIaeT CTeleHb ee HachlmeHHocTn coasmu Ca
n P (Taba. 2). Ona u3 06pIMHO [TepEeHACHIICHHOIO MUHE-
PaAbHBIMIT KOMIIOHEHTAMU COCTOSIHUS [IEPEXOANT B HEHA-
CBILJEHHOE, YTO CITIOCOGCTBYET PACTBOPEHUIO aMaAl. B pe-

3yABTaTe 1107 elICTBIeM KUCAOT HaAeTa 9MaAb He TOABKO He
BOCCTAHABAMBAETCS, HO I, IPY MHOTOKPATHOM BO3ZeNCTBUM
caxapa M KUCAOT, 6bICTPO paspymaercs gaabire. Ecan ta-
KO IIPOLIecC IIPONCXOAUT YaCTO, TO IOCTENEHHO HACTyIaeT
HEKOMITEHCHPYEMBbII CABUT HA TOBEPXHOCTU 9MaAU 3y60B B
CTOPOHY ZeMUHEePaAn3al[uy 1 pa3BrBaeTcs Kapurec. [Tato-
reHeTrYecKas POAb B BOSHIKHOBEHNN Kapueca 3yOHOro Ha-
AeTa TaKKe TOYHO JOKa3aHa OIBITaMM IT0 eKeJHEBHOMY ero
yaareHuio. Ecan ata npouezypa copepiaeTcs KaueCTBEHHO
U PEryAsPHO, TO Kapuec He Pa3BUBAETCA.

Pe3UCTEeHTHOCTD 3yGHBIX TKAHEH. YPOBEHDb PE3UCTEHTHOC-
TU 3aBUCHUT OT COCTOSIHUS 340POBbS Y4EAOBEKA, OT 3aKAAAKN
1 pasBUTHA 3y6OB B OHTOr€HE3€, OT HACAEACTBEHHBIX PaK-
TOPOB, OT cogepxkaHusA ¢ropa B Boge u nuuge. [Toaromy
PasHbIe AIOAY UMEIOT PA3ANYHbIA yPOBEHb PE3MCTEHTHOC-
TI K ACTBUIO KapuecoTreHHbIX ¢pakTopos. OgHako, Kak
ITOKa3bIBAIOT HAOAIOACHMA KAMHUKY U TIUAEMIOAOTYEC-
Kue o6caegoBanms, y aBCOAIOTHOTO GOABIIMHCTBA Hace-
A€HMS dTOT YPOBEHb HEZOCTATOUYEH JAA IIPOTUBOCTOSHILA
KapuecoreHHbM ¢pakTopaM. BAusHue ypoBHS pe3ncTeH-
THOCTY IIPOSIBASIETCS B MHTEHCUBHOCTY KaprXO3HOTO IO-
paXkeHNs, a TaKXKe B GOABIIEN VAM MEHbIIE! BO3PaCTHON
AVHAMUKE BO3HUKHOBEHMS Kapueca.

B narorenese kapueca 3y60B GOABIIYIO POAb UT'PAET 1

Taba. 1
Cpeannii KITY 3y60B HaceaeHus B BO3pacTe
or 35 go 44 aer B Espornie, 1987-96 rr.
(WHO/ORH/Caries 35 — 44 1996 2.)

Cpeaumuii Yposens
Crpana KITy MHTEHCUBHOCTY
Kapueca no BO3
Kazaxcran 5,4 Huskuin
(1,6-6,2)
MoagaBus 6,3
TypxmeHns: 7,6
Pymbrams 8,5
ApmMenus 8,8
Vkpanua 9,0 G
Ipy3us 9,2
Y]%eKIACTaH 9,9 (6,3-12,7)
AnrGanus 10,7
Typuus 11,6
Nrarus 12,0
Poccus 12,4
Beaapycs 13,8
Autsa 13,8
QPpaHnus 14,6 Bricoknn
Benrpus 15,0 (12,8-16,2)
I'peyns 15,8
XopsaTus 16,1
l'epmanus 16,3
Yexus 17,7
Hugepaangpr 17,7
AarBust 18,5
ng\aHng 12/ OueHp BBICOKU
eAMKOOpUTaHA 19,0 (=16,3)
[Toapma 19,3 -
DuHATHAUSL 20,1 (35 »er)
Hopserus 20,5
Aanus 22,0
[IBenyapus 22,3
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Taba. 2.

Bansaune pH Ha crenens HachimenHoCTH cAroHb noHamu Ca >t u HPO

pH a Ca™* x a HPOZ” e apoxcuamararont
8,0 7,27 %107 Pesko nepenaceinzena
7,25 5,80 x 107 Pesko nepenaceinzeHa
7,06 4,69 x 107 Pesko nepenaceimreHa
6,76 3,86 %107 Pesko nepenacwimeHa
6,26 1,85 x 107 Hacprmgena

6,00 1,16 x 107 He nacoigena
5,90 9,57 x 108 He nacpimjena
5,75 6,95 x 108 He nacprmjena
5,50 437x 108 Pesko HegoHachIIeHa
5,00 1,40 x 108 Pe3ko HegoHachIeHA

B narorenese kapneca 3HaIUTEABHYIO DOAb UTPAET TaK-
Ke cogeprkaHue ¢gprropa B Boge u nume. Ero BosgeiicTsue
rMeeT TPU [MaTOreHeTNIeCKnX acrekTa. Bo-mepsoix, prop
o6pasyer ¢ rugpOKCHANaTUTOM 9MAAK M'APOKcudTOpana-
TUT — HOBOE COeZUHEHNE, TOPa30 MeHee [T04BEPKeHHOe
PACTBOPEHUIO B KICAOTAX, YeM Iugpokcuanatut. [1oaro-
My ONITUMaAbHOE cogepskanue ¢propa B Boge (1 Mr/A) u s
nuige, OTAOXKEHNE ero Ipu 3aKAajKe U PasBUTUM B dMa-
An 3y60B CITOCO6CTBYeT Pe3UCTEeHTHOCTH 3y00B Kapuecy.
Bo-BTOpBIX, pTOp MHIMOUPYET OZUH 13 PEePMEHTOB TAK-
KOAIM34, 9TO TAKXKe MPEISITCTBYeT KUCAOTOIIPOAYKIIUN. B-
TpeTbhux, GpTop criocoberpyer 3agepxannio Ca u P B Mu-
HEPAAM30BAHHBIX TKAHAX U UX AY4IIE/ MUHEPAAN3ALI L.

KAnHndeckue nposiBA€HMs Kaprieca 40 BO3HUKHOBEHMS
OCAO>KHEHUI BBIPAXKAIOTCA B BOSHUKHOBEHNN KAPMO3HBIX
MOAOCTel, OCO6EHHO Ha ITAOXO OYMIAEMBIX U MaAOAOC-
TYIIHBIX CAIOHE [TOBEepPXHOCTsX 3y60B. Ha panHux cragu-
AX BOSHUKAET KUCAOTHAS ZeMUHEPAAU3ALVs B BUAE TLSAT-
Ha, KOTOpasi MOXeT ObITh [104BEPrHYyTA PEMUHEPAAN3ALIIN
C MOMOIBIO CIIEJMAABHBIX PEMUHEPAAU3YIOIINX CMeCcei
AeueGHON U MPOPUAAKTUIECKON HAMMPABAEHHOCTH, CO-
aepxamux Ca, P u ¢prop. Ognako npu BOSHUKHOBEHNN
[IOAOCTE! UMEeTC s AUIIb OUH METOJ A€UEHMUs — IIAOMOU -
posanue. Ero cymHoOCTb 3aKAIOYAETCS B OUNIEHNN U YA -
ACHUU PaspyLIeHHON 4acTy 3y6a C HOMOLIBIO CIIEIINAAb-
HBIX NIHCTPYMEHTOB, CO34aHIM YCAOBUI AAS 3aMeIeHNs U
¢ukcanum B morocru 3y6a MaTeprana, 3aMenaronero TKa-
HU 3y6a - nAoMObl. VIMeeTcsa MHOIO pasAMYHBIX MaTepPU-
AAOB, MHCTPYMEHTOB gAst 06paGoTKy 3y60B, IPUEMOB AAS
HaZexXHO (puKkcaynm nAoM6bl, HO ZO CHX I1IOP BO MHOTOM
yCIIeX TAKOTO A€YEHMs 3aBUCUT OT MCKYCCTBA Y MAHYaAb-
HBIX HaBBIKOB CTOMaTOAOTA.

B usyyenun npo6aem Kapueca GOABUIYIO POAb CHITPAAU
oreuecrBenHsle yuensie. Emge B 20-e rr. mpod. J.A. Iu-
TrH [12] moKasaa BaXXHYIO POAb HAPYIIEHNs B3ANMOJeliC-
TBUS CAIOHBI C [IOBEPXHOCTBIO 3y60B B [IaTOreHe3e Kapueca.
ITpodeccop N.I. Aykomckuii [9] 6biA 04HUM U3 IIEPBBIX
YUYeHBIX B MUPe, [IOKa3aBIIMX POAb PTOPA B IIaTOreHe3e 1
npodurakruke kapueca. B 50-90 rr. XX B. poccuiickummu
Y4YEHBIMI BIIepBble GbIAA JOKA3aHA POAD U 3HAUCHME MeXa-
HM3Ma [IPOHNIIAEMOCTH U PACTBOPUMOCTY TKaHell 3y6OB

B YCAOBUSAX (PUBMOAOTUM U ITaTOAOTUU. Briepeoie B Mupe
6b1An pa3paboOTaHBl METOABI AMATHOCTUKY 1 ACYEHNS Ha-
9aABHOTO 1 (prCCypHOro Kapueca 3y6os. Jlo cux mop poc-
cuiickue yueHsle [2, 3, 5, 6, 10] uMeIOT yHUKAABHBINA OIIBIT
AedeHMsI HAa4aAbHOTO Kapueca 3y60B, METOJbl KOTOPOTO
6b1A11 paspaboraHsl 1 BHegpeHsl B Poccun. ViMu nipegao-
>KEHBI OPUTMHAABHBIE Y [IPUHIJUITNAABHO HOBBIE ITOAXOZAbI K
AVIATHOCTHUKE U A€UEHUIO Ha9aAbHBIX POPM Kapueca.
OCHOBHBIM HaINpaBAEHNEM KAPUECOAOTUN B HACTOsIIEe
BpeMs ABAseTcs npodurakTuka. Ha ocHoBe xopomro nsy-
YEHHBIX ITUOAOIMU U [IATOreHe3a Kapueca 3y60oB, TAABHbIE
HAIIpABACHUS ITPOMPUAAKTUKY IPEKPACHO paspaGOTaHbI
1 AAIOT YETKO IpeACKasyeMble XOPOIlne pe3yAbTaThl. B
IpO(UAAKTUKE Kapueca eCTh ABa 1aTOreHeTUYeCKIX Ha-
[IPAaBACHUA — YCUACHUE PE3UCTEHTHOCTU 3yOHbBIX TKAHEN
/I CHIKEHIE KapreCOTreHHOTO AeMCTBUA MUKPO(DAOPBI BO
pry. [ToBblIIEHNE PE3NCTEHTHOCTU 3yOHBIX TKAHE TECHO
CBSI3aHO C IIpUMeHeHreM rpernaparos ¢propa. Ilpu aTom
MCIIOAB3YETCS KaK (pTOPUPOBAHLE B MACCOBBIX MacmTaGax
(BOADL, COAM, MOAOKA), TAK I MECTHOE ITPMMEHEHIE NOHOB
dropa B cocTaBe 3yGHBIX ITACT, [eA€ll, TOAOCKaHMA. Mac-
coBoe PTOPUPOBAHIE BOABI U1 MMNIIEBBIX ITPOAYKTOB — XO-
POIIO AOKa3aHHBIA 1 2 PEKTUBHBIA METOZ TPODUAAKTIKI
kapneca 3y6os. B CIIIA 6oaee 50% HacereHNA NCITOAB3Y-
10T hropupoBanHyo Bogy [ 7]. [IpuMeHenne aTOr0 MeToza
ITO3BOAMAO MHOTUM cTpaHaM 3a 10-20 AeT pesko CHU3NTD
3a6oaeBaemMocTs KapuecoM. Takoi adpdexr Habrrogaercs
B GOABIIMHCTBE Pa3sBUTHIX cTpaH Mupa. Celyac B MINPOKYIO
NPOPUAAKTUIECKYIO IPAKTUKY AKTUBHO BXOZST METOZbI
¢dropuposaHus MoAOKa 1 coar. OZHUM U3 TAABHBIX OCTa-
€TCsl MeTOZ MeCTHOTO ITpuMeHeHs pTOPUZOB, BOCHOBHOM
B Bue 3yOHBIX ITACT. B x gelicTBrn coerHeHb! ABa 1OAXO0-
Aa — YCUAGHIIE PE3UCTEeHTHOCTH 3yOHBIX TKAHEH B Pe3yAb-
Tare GTOPUPOBAHNSA U CHIDKEHIE KapNeCOreHHOCTH [TyTeM
yaareHns 3y6HOro HareTa. DPPEKTUBHOCTb DTOrO METO4A
O4YeHb BBICOKA, OHA HE YCTyIIaeT CII0co6aM MacCOBOI Ipo-
JurakTUKY Kapreca, 04HaKO aTOT criocob 6oaee gopor. B
Poccun B 50-60-x rr. Takxe 6p1A0 ocTpoeHo 6oaee 100
YCTAaHOBOK gl GTOPUPOBAHIS MUThEBON BOZbL. OZHAKO
OOABIIMHCTBO M3 HUX CUCTEMaTUYeCKU He paboTaro U He
paboTaer n3-3a PKOHOMUIECKUX IPUUNH 1 HEZOOIEHKU
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OBLLECTBEHHOE 3APABOOXPAHEHME

COIMaABHOM 1 MeAMIIMHCKON 3HAYNMOCTY MEPOTPUATHUIA.
TaM ke, I7le 9TU METOZAbI NCITOAB30BAAUCH (ropoga MoH-
geropck, Hopuabck, MockBa), GbIAM TOAYYEHBI PE3YABTA-
ThI, HE OTAMYAIOIIecs OT MupoBbIX. Celfuac npakTudeckn
MOBCEMECTHO PTOPMPOBAHNE BOABI ITPEKPAIEHO.

B Poccun B nocaeguue 10 aet Hauato propupoBaHre
Moaoka (ropoga CMoaeHck, Maiikor, Boponesx u ap.), Ko-
TOpOE eXeAHEBHO BbIAAeTCs AeTsM B mKoaax [8]. IToka-
3aHa 3HAYNTeAbHAA 9(PPEKTUBHOCTD HTOTO METOAA, OFHA-
KO OH JeICTBYeT TOABKO IIPU JAUTEABHOM U ITOCTOSHHOM
VICITOAB30BaHUU MTPOAYKTA. IlcrioAp30BaHME 9TOTO METOZA
ceifyac pacImpsAeTCs.

OrpoMHYIO pOAb B TPOPUAAKTIKE CTOMATOAOTTIECKIX
3a6oaesaHmit B Poccym nrpaet ncroas3oBaHme 3yOHBIX ITACT,
cogepxamux ¢propug. [Tposegersr raybokne HaydHbIe UC-
CAeAOBaHIUS, ZOKA3aBIIE VX BBICOKYIO TPOMUAAKTUIECKYIO
adPpexTuBHOCTD, BIAOTH 20 70% peaykuyunu kapueca [1].

Ceituac 8 Poccnm nMeeTcs 4OCTaTOYHO IMMPOKUIA BbI-
60p NpeBOCXOZHBIX 3yOHBIX ITACT, KaK ITOCTaBASIEMbIX 3a-
py6exHbIMI pUpMaMM, TaK 1 BBHIITyCKaeMBbIX B HaIllell CTpa-
He («Hesckas kocMeTuka» ). VIx mmpokoe npuMeHeHue
SABUAOCH OZHIM M3 OCHOBHBIX (PAKTOPOB, OTPAHNIMBIINX
PacIpoOCTPaHEHHOCTh U NHTEHCUBHOCTh OCHOBHBIX CTO-
MaTOAOTUYECKNX 3a60AeBaHUN TPy HabAIOZatomeicsa B
HacTosIlee BpeMs CHIXEHNU ZOCTYITHOCTU CTOMATOAO-
CMYECKO TOMOIIN HACEACHUIO.

Vmeercs enje 0gUH BaXXHENIIUI MOMEHT, 6e3 pa3paboTKu
1 BHEAPEHN KOTOPOTO HEAb3s gaske FOBOPUTD O paspabor-
K€ COLJMAABHO 3HAYMMBIX [TPOIPAMM B CTOMATOAOTUU. Peus
nAeT O CAHUTAPHON IPOIIaraHje, CAaHUTAPHO-IIPOCBETHU -
TeabCcKOI pabote u o6ydenun gereil. bes BHegpeHus aTux
METOZOB B HAlIy KM3Hb HEAb3SI CTABUTb BCEPbE3 HU OJHY 13
IIPOrpaMM MaCCOBOM, I'PYIIIIOBOM, NHAVBUAYAABHON ITPO-
durakrukn kapueca. OCHOBHYIO POAb BO BHEAPEHNN CaH-
IpOCBeTPAGOTHI 1 ZPYTUIX METOAOB ITPOMUAAKTAKI JOAKHBI
Urparth OPraHU3aLs, YIIPABACHNE U CO34aHHAS HA X OCHO-

Be IIporpamMma paGoThl C HACEACHMEM, C BAACTSIMU, C eTbMU
B IIKOAAX U1 €TCKUX YUPEKAEHUSX, C UX POAUTEASIMIU.

OrpomMHOe MeCTO B 9THUX MPOLIeCCaX JOAKHBI 3aHIMATbh
cpeacTBa MaccoBOl nHGpOpMaynH, CrieuarbHble 06paso-
BaTeAbHbIE IIPOIPAMMBI, [IPOBEAEHE CAHITPOCBETPaGOTHI B
IIKOAAX, AETCKUX cazax. OueHb BAXKHYIO POAb [IPU 9TOM UMEET
CO3zaHNe CIeMarbHO OGYIeHHOTO IIEPCOHAAA CO CPEAHIM
MeAUIUHCKAM O0Opa3oBaHmneM gas oTux eaeil. Ha 3amage
VMIMEHHO 3T AULIA [TPAKTUYECKN OCYIIeCTBAAIOT ITPOBEAEHIE
VI MOHUTOPVHT PaSAYHBIX ITPO(PUAAKTAYIECKIX CTOMATOAO-
ITYECKUX ITPOrpaMM. YKa3aHHbIE IT04XOAbl COBEPLIEHHO Ha-
AEKHO TTO3BOAAIOT 32 10 AeT mpoBegeHNA MPODUAAKTIKA B
ABa-TPU Pa3a CHU3UTb 3a60AEBAEMOCTb HACEACHMS KAPUECOM,
4TO yOeAUTEAbHO JOKa3aHO BO BCEX Pa3BUTHIX CTPAHAX MUPA.

BaxxHyIO POAb MrpaeT TakXKe KOHTPOAb I HEKOTOpas
MozndUKalnA MUTAHNA, BOCHOBHOM 3a CYET AUKBUAALINI
WA OTPaHUYEHNS BPEAHBIX IIPUBbIYEK, CBSI3AHHBIX C ITOT-
pebAeHnEeM CAaAKOTO.

JASl LINPOKMX CAOEB HAaCeAeHUs1, 0COOEHHO AAs geTeil,
PEKOMEHAYeTCS YeThIpe IIPaBUAA KYABTYPBI IOTpeOAe-
HUSA CAAZKOTO:

1. He ecrb cragkoe Ha HOYb.

2. He ecrb caagkoe Kak nmocaeguee 6GA040 pu mpu-
eMe MUIjn.

3. He ectb cAagKoe MeKAy OCHOBHBIMI IIPX€MaMU I H.

4. Ecan HapymeHo Kakoe-An60 13 9THX TPexX MPaBUA —
Haz0 An60 MOIUCTUTD 3yObl, AMOO CHECTD TBEPABIT PPYKT
VIAM OBOII, AMGO TIHIATEABHO ITPOIIOAOCKATD POT.

OueHb BaXKHO, YTO C [IOMOIIBIO IIPOCTHIX, TOHSTHBIX, JO-
CTYIIHBIX, HO HAaZEXHbIX METOAOB MOKHO Z06NThHCS IIpe-
KPACHbIX PE3YABTATOB B CHYPKEHNN 3a60A€Ba€MOCTH Kapu-
ecoM, uTo yxe gocturuyTto B Puuasazguu, CIIA, Auranu u
APYrux 3amazHeix crpaHax [7]. OgHako nposegeHue Takux
MeponpuATNil B MacmTabe 6OABIION CTPAHBI HEBO3ZMOXKHO
6e3 IOMOIN U y4aCTHs FOCYAAPCTBA.
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BUOXUMMUYECKHUE ACIIEKTbI ITATOTEHE3A U TTPO®UJTAKTUKU
KAPUECA 3YBOB

K. K. Cumonosa

(MpKyTcKuit rocy1apcTBEHHbI MEAUIIMHCKIAIN YHUBEPCUTET, peKTOp — A.M.H., ipod. M.B. ManoB, kadenpa 6roornyeckoit
XWUMWH, 3aB. — I.M.H., ipod. B.. KynuHckuit)

Pesrome. PCZCCMOH’lpeHbI U npoaHaru3uUpoBaHbsl ouoxumuyeckue acnekmsl namozere3a u npodmnalcmulcu Kapueca 3_)/606’. Ha
OCHoge MH2u5Llp080Hu}Z qbepmeﬂmoe oomeHa y€/l€6’0()06‘ OKUCACHHbIM 2AYymamuoHom npe()/loofceua eunome3a 0 603MOICHOCMU

€20 UCNOAb308aHUS 015 npoqbu/lalcmulcu Kapueca.

Karouesoie caosa. Mukpoonuiii memaboauzm caxaposvt, kapuec 3y006, oxucientwiii erymamuor (GSSG).

Kapuec — 310 maromormyeckuii mmporiecc, TposIBIISIO-
IITMIACST TTOCIIE TIPOPE3BIBAHMS 3yOOB, TIPY KOTOPOM TIPOMC-
XOINT IeMUHEpaTU3alns W pa3MsTdeHre TBEPIABIX TKaHei
3y0a ¢ mocaeayommM o0pa3oBaHUEM TTOJOCTH.

JleueHne Kapueca — omneparuBHoe. OHO TIpeACTaBISET
c000if TIOJTHOE MCCEeUeHME TIOPasKeHHBIX TKaHe! C Tmocye-
MYIOIIUM 3aMellleHueM nedeKkTa mIoMOnpoOBOYHBIM MaTe-
puasoMm. OTHAKO 3TO HE OCTAaHABIMBACT KaPUO3HBII TIPO-
IIeCC ¥ TOBOJIBHO YaCTO BO3HMKAIOT PEIMINBEI, YTO B KO-
HEYHOM UTOTe BEAET K yTpaTte 3yda — K O€3BO3BPATHOI MO-
Tepe oprana [3,10]. [ToaTomy HeoOxonuma IpodrIaKTUKa
Kapueca — BaXKHasl M OYeHb TPYIHAsT 3amava, Kacarommasicst
TTPAKTUYECKH JTIOOOTO YeTOBeKa.

Tot dakT, 9TO TIPM HAJTUIUW OTPOMHOTO KOJIMIECTBA
HayYHBIX MCCIICIOBAaHUI IO HACTOSIIETO BPEMEHU TUCKY-
TUPYIOTCSI HEKOTOPBIE MEXaHM3MbI KaplO3HOTO TIpoIiecca
1 ero TIPOGbWIAKTUKY, YKa3bIBaeT Ha €T0 CJIOKHOCTh. BBI-
coKasl CrielIM(PpUIHOCTh AMaIK 3y0a, He MMEIOIEl B CBOEM
coCTaBe HU COCYIOB, HM HEPBOB, HE TTO3BOJISIET TIPOBECTH
AHAJIOTUU C TIATOJIOTHEH JTF000TO IPYroro opraHa Win TKa-
Hu [3].

Ponb murpobroeo memaboauzma 6 hamoeenese Kapueca

Emi€ B riry0oKoii ApeBHOCTH TIPeIITPMHIMATTICH TOTTHIT-
KU BBISIBUTH MIPUUMHY pa3pylieHus 3yoos. B 1 Beke H.3.
IpeBHEpUMCKUi Bpauy CKMOPOHWMIA BbICKA3aJl TTPEATOI0XKE-
HHe, 9TO IPUINHA Kapreca 3y00B B «ITyPHBIX COKaX» M CBSI-
3BIBAT 3TO 3a00JICBaHME C TIATOJIOTMICCKUM COCTOSTHUEM

MevYeHu, XKeJynka, ceJie3€HKA 1 apyrux opraHos. B XVII
BeKe BO3HUKIIA XUMIYECKast TCOPHSI, B COOTBETCTBUH C KO-
TOpPOIt paspyliieHue 3y00B OOBSICHSIA JEHCTBUEM KUCIIOT,
TTOTIAJAfOIINX B TIOIOCTh pTa. K TOMy BpeMeHU OTHOCUTCS
dpaza, 4TO «rae HET KUCJIOT, TaM HET U Kapueca 3y0oB».
OO0Hapy>KeHUE B IMOJIOCTU PTa U pa3pyllIeHHBIX TKAHSIX 3y0a
00WIMST MUKPOOPTaHM3MOB TIO3BOJIMJIO TPAKTOBATh KapH-
€C KaK THWJIOCTHBIH TIPOIIeCC, BEI3BIBAEMBIN HAXOISTITIMK -
cs1 B TIOJIOCTU pTa MUKpoOamMu. DTU naHHble 06001mua B.
Musiep B KHUTE «MMKPOOPTaHU3MBI TTOJIOCTH PTa YeIo-
Beka» (1884): «PaspyuieHue 3yda siBisieTcst XUMUKO-Mapa-
3UTapHBIM TIPOLIECCOM, COCTOSIIIIMM M3 IBYX pa3HOOOpa3-
HBIX CTaIWN: AeKAJBITMHAIINYT, WM Pa3MsITICHUST TKaHEeH,
1 pa3pyIIeHNs pa3MsATIeHHBIX OCTaTKOB. KWMCIOTHI, KOTO-
pble BBI3bIBAIOT 00€3bICTRISIOMNA 2(DhEKT, MPOUCXOIAT
IJITaBHBIM 00pa30oM OT YaCTHII, COACPKAIINX KpaxMa, 1
caxapocoepXKaIix CyOCTaHITUH, PACTIONATAIOIINXCST B pe-
TEHIIMOHHBIX ITyHKTaX 1 ITOABEPTAIOIINXCST (hepMEHTAIIIT»
(ut. o [1]) .

CreyeT OTMETHUTD, YTO XMMHUKO-TIapasuTapHasi TCOPUS,
TTOJTYIMB PsII HOBBIX JaHHBIX B IPOIIecce KITMHUKO-Tab0-
PaTOPHBIX UCCIIENOBAHUI, TproOpeIa 3aKOHUEeHHYIO (hop-
MY ¥ B COBPEMEHHOI TPaKTOBKE ITOJTHEE PACKPhIBAET MPO-
1IecC BOBHMKHOBEHUS M TEUCHUS KapUO3HOTO IIpoIiecca
[1,3]. B HacTosi1ee BpeMsi BOSBHMKHOBEHME Kapueca 3y00B
CBSI3BIBAIOT C JIOKATHHBIM M3MeHeHeM pH Ha moBepxHoC-
TH 3y0a 1Moj1 3yOHbIM HAJIETOM.



3yOHast OJisilKa HaYMHAET pacTh yXe dyepe3 2 4 mociie
4rCTKY 3y00B. B TeueHMe cyToK B HaJIETe MpeobianaeT KOK-
KoBas iopa, a 3aTeM oHa MeHseTcs. [lepBoHaYaIbHO 00-
pa30BaHHBII HATET CONEPKUT aHA9POOHBIE MUKPOOPTaHW3-
MBI, 00Jiee 3peliblii — a3poOHbIe U aHa3poOHbIe. IHIBU-
IyaJlbHBIe KoJieOaHMsI BeJIMKH, HO 6oJiee 70% KOIOHMUIT co-
CTaBJISTIOT CTPETITOKOKKH, 15% — BelJIOHEeIUTH M Helicce-
pun u 15% — Bcst ocTanbHast Mukpodiopa [9]. B 50-x ro-
nax Orlander 1 coaBT. JOKa3aju, YTO Y MOJIOABIX KPbIC, CO-
JepKaInxcst Ha KapueCcOreHHOM pallioHe, HO B CTEPIITb-
HBIX YCIOBUSIX, Kaprec He BO3HUKAJ, TOraa KakK Y KUBOT-
HBIX KOHTPOJIBHOM TPYTITIBI 3yOBI OBUTH TIOPasKeHBI (ITUT. TTO
[1]). B HacTos111€€ Bpemsi MpU3HAHO, YTO O3 MUKpPOOpra-
HU3MOB Kapuec He BOSHUKACT.

Hakormmich naHHbIe, CBUICTETECTBYIOIINE O TOM, UTO
B 9TUOJIOTMH Kapreca 3y00B BEMYIIYIO POJTb UTPAIOT OPajTh-
HBIE CTPENITOKOKKY IPYTIIIBI Streptococcus mutans. BriepBoie
S. mutans ObL1 BbIIEIEH OT 0OJILHOTO KapuecoM B 1924 .
JIx. Knapkom. Ho mpoliiio MHOTO JIET, TIpesk/ie YeM ero poJib
B 9TUOJIOTUM Kapueca Obula JOCTATOYHO 0O0CHOBAHA. DTOT
CTPETITOKOKK OOHApYKMBAETCS B 3yOHBIX OJISITIKAX, B CITFO-
He, B MCIIPaXHCHUSIX U B KPOBH. S. mutans OTIIAIACTCS OT
JPYTUX CTPETITOKOKKOB ITO MOP(OJIOTHH KOJIOHUH, €TO CTI0-
cobHOCTH (DepMEHTHPOBATh MAHHUT, COPOUT; HEKOTOPHIM
JIPYTAM OMOXUMIYECKAM TTpU3HaKaM ((hepMEHTHPYET paM-
HO3Y M CAJTUIINH; He 00pa3yeT MepeKUCcH BOIOPOa, aeT ITo-
JoxuTenbHyto peakumio Moreca-TTpockayspa); cmoco6HO-
CTBIO KJICTOK TIPMJIMITATH K TJIAAKON TTOBEPXHOCTH B TIPH-
CYTCTBUU Caxapo3bl M aHTUTCHHBIMA CBOMcTBaMU. M3yde-
HUe JIPYTUX CBOUCTB S. mutans TOKa3aio, 9To CYIIeCTBYET
HECKOJIbKO BHIOB KapHUeCOTCHHBIX CTPENTOKOKKOB: S.
mutans, S. macacae, S. sobrinus, S. rattus, S. ferus, S. cricetus.
JleTaibHBIe TAKCOHOMUYECKWE MCCIICIOBAHMS YeTKO TTOKa-
3aJTH, YTO KaXKIbII M3 HAX TTPEACTaBIICH OTICTIEHBIM BUIOM.
Tem He MeHee, B OCHOBHOM 3T0 S. mutans u S. sobrinus, Ko-
TOPBIC BBIICISIOT HE TOJIBKO Y YeJIOBeKa, OHU TAaKKE BBI3BI-
BalOT Kapyec My JKUBOTHBIX, TAKMX KaK XOMSIKU, KPBICBI U
00e3bs1HbI [9]. Kapuec y ueioBeKa BBI3bIBAIOT U ApYTUe OaK-
TePUN — JIAKTOOAIIVIITHl ¥ aKTHHOMUIIETHI.

Kapwuec mpotekaer craamitHo, (pepMeHTaTUBHAS HesI-
TEJIbHOCTh OaKTepuii 3yOHO! OJISIIIIKY TPUBOAUT K 00pa3o-
BaHUIO OPTAaHWIECKUX KUCIIOT, BBI3BIBAS JIOKATTHBHOEC CHU-
xeHre pH, n HaunHaeTcsT meMuHeparu3anyst (00paTUMBIi
TIPOIIeCC), 3aTeM HapyIIaloTCs] MUKPOCKOTTMUECKIE CBSI3U
1 TIOSIBJISTIOTCST TN BIOJTb SMAJICBBIX TIPU3M, UIET 00pa-
30BaHME TTOJIOCTU W BOBJICUCHME HIDKEJIEXKAIINX TKaHeH
3y0a. [lapamiesbHO ¢ 9TUMU CTaAUSIMU TOMUHUPYIOLIAst
GakTepranrbHasI (hIopa moaBepraeTcst K3MEHEHMSIM, IEMOH-
cTpUpysd (heHOMEH, U3BECTHBIN KaK «MUKPOOMOIOTUECKast
MOCJen0BaTeIbHOCTD |3].

Bo BpeMsI cramuit pa3BUTHSI Kapreca 0ajaHC MEXITY
ayTOXTOHHOW TPaH3UTOPHOI (hJIOPOIi HA MOBEPXHOCTH 3y0a
(cynparvHruBaabHbIN HaleT) U 006JuraTHOM (hyiopoit BeaeT
K Havasry JeMUHepaIu3aiy dMaiu 3yoa. Pacter Komrde-
CTBO TaKMX MHUKPOOPTAaHW3MOB KakK S. mutans u
Lactobacillus, 4To HaBepHsIKa CBSI3aHO C MOoHMWXeHueM pH
(mo 5,0-4,5), a konuecTBO S. sanguis n A. naeslundii, Ha-
000poT, ymeHbllaetcs. Korna 6esblit HajieT yxke 00pazoBa-
s, TIpeodIanatoT S. mutans, najee UIeT KOJTOHU3AIINS BU-
namu Lactobacillus [9].

[MaToreHHOCTS S. mutans cBsI3aHa, TIPEKIE BCETO, C €TO
CITOCOOHOCTBIO TIPUKPETUIATHCS K TIIAAKOM TTOBEPXHOCTH
3y00B 1 (hHOpMUPOBATH KAPHECOTCHHBIE OJISITIIKHI. DTO CBO-
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CTBO OIOCPEIYETCS] CHHTE30M TOJTUMEPOB M3 CaXapo3bl,
KOTOpasi MpUCYTCTBYET B nuile. Y S. mutans oOHapyXeH
dbepMeHT TOKO3MITpaHCc(hepas3a, KoTopasi pacuieTisieT
caxapo3y Ha (OpYKTO3y U TIIIOKO3Y 1 OCYITIECTBIISIET CHHTE3
TJTIOKAHOBBIX TIOMMepoB. OOpa3yrontuiicss Ipu 3TOM He-
PacTBOPUMBIiA TITIOKAH UTPACT KITIOYEBYIO POJTb B IIPUKPETI-
JICHUW U arperanuu S. mutans 1 B GOPMAPOBAHUN 3yOHBIX
omstex. [moko3unTpaHcdepasa o01anaeT IByMst aKTUBHO-
CTSIMU: IEKCTpaHa3bl U MyTaHCUHTeTa3bl. O0a depmMeHTa
HeoOXOMMMBI TSI CHHTEe3a TJTIoKaHa M3 caxaposbl. Ha xie-
TOYHOM CTeHKE S. mutans UMEIOTCST PEIIETITOPHI TIOcaxa-
PUIHOM 1 OEJIKOBOI TIPUPOIBI, C KOTOPHIMU COCIUHSIETCS
noko3uTpaHcdepasa. OToT hepMEeHT He TOJIBKO obecTie-
YMBAET CHTE3 TIIIOKaHa U3 CaXapo3bl, HO U CIIYKUT ITOCPE -
HHUKOM, C TIOMOIIIbI0O KOTOPOTO HEPaCTBOPUMBIN TITIOKaH
TIPUKPETUISICTCST K TTOBEPXHOCTH KJIETOK CTPETITOKOKKA. B
JOTIOJTHEHUE K TITFOKaHaM S. mutans CAHTE3UPYIOT M3 caxa-
PO3bI (PpyKTaHBI C MOMOIBIO 0cOO0TO (hepMeHTa — (PpPyK-
To3unTpaHcdepasbl. OpyKTaHbl, KaK 1 TITIOKAHBI, y4aCTBY-
10T B (QOPMHUPOBAaHUM 3yOHOI OJISIIIKYM, KOTOPAsT COCTOUT
13 TTOJTUCaXapUIHOTO MaTPUKCa, CBSI3aHHOTO C Pa3IMUHBI-
MM Bumamu bakTtepuii. biaromapst oOpazoBaHUIO TJIIOKAaHOB
1 PPYKTAHOB, S. mutans BBI3BIBACT MEXKIICTOUHYIO arpera-
IIAIO KaK CaMoTo S. mutans, Tak W IPYTAX BUIOB OAKTEPHIA,
KoJloHu3upytomux Oasgwmku (Neisseria, Nocardia,
Actinomyces viscosus, Candida) |3].

IMocne mpukpernaeHus: 6akTepuii K MOBEPXHOCTH 3y0a
TTPOIIECCHI MX KU3HEMESI TSTbHOCTH OKA3hIBAIOTCS 3aBUCH-
MBIMU OT OKPYXAIOUIMX YCJAOBUI Y MIPUCTIOCOOISIEMOCTH
MUKPOOPTAHNU3MOB K 3TUM YCTIOBUSIM. HopMasTbHBII pocT
1 KU3HENEeS TTbHOCTh MUKPOOPTaHU3MOB 3aBHUCAT OT Ha-
JINYWS TITATeIbHOTO cyocTpaTa, pH cpembl, HackIeHHO-
CTH KUCTOPOJIOM (hepMEHTHBIX cucTeM. [1pomyKThl MeTa-
60JIM3Ma OTHOTO BHIa MUKPOOPIaHM3MOB MOTYT HETaTHB-
HO BIIUSITH Ha IpyToii Bu. Harmprmep, onpene ¢ HHbIC BUIBI
CTPENTOKOKKOB BBIICIISIFOT BEIIECTBA, MPETSTCTBYIOIINEC
pocty Actinobacillus actinomycetem comitans |5].

B omHOM M3 TIOCTIETHUX MICCTIEOBAaHUI OBUTM OOHAPY-
JKEHBI CYITIeCTBEHHBIC PA3JTNIMST MEKITY MUKPOOHOJIOTIEC-
KIM COCTaBOM 3yOHOTO HajleTa M HaJIeTOM Ha KOpHe 3yo0a.
DTO OBbUIO BBISBJIEHO B Ma3KaX HUXEJIEeXKaIero cjaosi — B
Kapruo3HOM JCHTHHE. B 0CHOBHOM B 3apaskeHHOM JICHTHHE
OBLTO BBISIBIICHO OOJTHIITOE KOJIMIECTBO JIAKTOOATIMILIT U TIIe-
omopdHbIxX [p (+) mamouek. HenaBHoO ony0aMKOBaHHBIE
WCCIIEIOBAaHUS TTOKa3aJli, 9TO OaKTepUU, TTOKPBIBAIOIITNE
KOpeHb 3y0a TIpH Kaprece, CXOTHBI ¢ TeMU, KOTOPhIE acCo-
IIMUPOBAHBI C THHTUBUTOM, C IpeobagaHueM BHUIOB
Actinomyces v paznuuHbIX Apyrux [p (+) u [p (—), oHu Brioc-
JIEIICTBUM CTIOCOOCTBYIOT 00Opa30BaHWIO Kapueca KOpHS
3y0a. [JanbHeilve nccaenoBaHusi HAJIETOB MOBEPXHOCTU
KOpPHSI 3y0a 00HAPYKMIIU OOJIbIIIOE KOJMYECTBO A. naeslundii
W IpYyTux BUAOB Actinomyces. Xots [p (+) bakTepuu ObLIN
MpencTaBlieHbl mpuMepHo B 90%, B HasleTe OBUTN HaliIeHbBI
u Ip (—) aHaspoOwl, Takue Kak Prevotella, Selenomonas,
Bacteroides |3].

OnHako K1cJIoTa, BhipabaTbiBaeMast MUKPOOPraHU3Ma-
MU, MOXET U He TIPUBOIUTH K Kapuecy. PactBopeHue 3y0-
HOI SMaJIi U IEHTUHA TIPOMCXOINT B YCIIOBUSIX, KOT/IA IO
TEM VT WHBIM TTPUYMHAM €CTeCTBEHHBIE Oydepsl, TPUCYT-
CTBYIOIIME B CIJIIOHE, HE OOECTIEYMBAIOT TOJDKHOW HEWTpa-
JI3AIIN OaKTepUaTbHBIX KUCITOT. DepMeHTHBIe CHCTEMBI
OakTepuii crmocoOCTBYIOT MUHEpAIU3alUK 3yOHOI OIS -
K.
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Y GakTepuii 0OMeH caxapo3bl UMEET CBOM OCOOEHHOC-
1. OH UIET TT0 TIYTH MOJIOYHOKHCIIOTO OPOXKCHUS 10 TTH-
POBWHOTPATHOM KMCJIOTHI, a 3aTeM KOHKYPUPYIOT IBa aJlb-
TePHATUBHBIX ITYTH UCITOJb30BaHMSI TocaenaHei (puc. 1):
TIEPBBIA — 3TO BOCCTAHOBIICHMS JIAKTATICTHAPOTECHA30M
(JIAI') B MOJIOUHYIO KUCJIOTY (3TOT ITyTh UACHTUYECH TJIV-
KOJIM3Y y YeJIOBeKa M IPYTUX KMBOTHBIX), @ BTOPOI — pac-
MMag Ha YKCYCHYIO M MypPaBBUHYIO KHUCJIOTY TIPU TIOMOIITA
rmapyBatcdopMmatiuasel (I1DJT). JIAT 6akrepuii akTUBUPY-
eTCs BHICOKMMU KOHIIEHTpausIMu (PpyKTo30-1,6-6mcdoc-
dara, a [1DJI UHTUOUPYETCST BBICOKUMHU KOHIICHTPAITUSI -
MM Tunepanbaerua-3-gocdara. ITo 0ObSICHSIET MpeumMy-
LIECTBEHHOE 00pa30BaHUE MOJIOUHOI KUCIOTHI ITPU U30bI-
TOYHOM TIOCTYIUICHUHW YTJIeBonoB. [1py HemocTaTke yrie-
BOIOB TiporcxonuT HayKiwst cuaTe3a [1DJI, m [1BK mpe-
BpaIaeTcs B alleTaT U MypaBbITHYIO KICJIOTY, a HE B JJAKTAT
[10].

[TIIOKO3A — [JIIOKO3A-6-OOCPAT

CAXAPO3A

T~

MOJIOYHAA
KUCIOTA ¢

JAr

YKCYCHAA U MYPABbUHAA

’////amn
KUCJIOTHI

Puc. 1. MuKpoOHbIii MeTa00113M caxapo3bl.

Btopoii 0cobeHHOCThIO MeTaboIM3Ma caxapo3bl OaKTe-
PUSIMU TTOJIOCTH PTa SIBJISIETCS] X CIIOCOOHOCTD TIPY M30BIT-
K€ YIJIeBOIOB CHHTE3MPOBATh TIIMKOTeH. MeXaHN3M CHH-
Te3a M pacrana IMKoreHa 0akTepusiMU Mofo0eH TAaKOBbIM
V KUBOTHBIX 3a UCKITIOUCHUEM TOTO, YTO TSI CUHTE3a MC-
rronb3yercs He Y ®D-nipon3BogHbIe ITIOKO3HI, a AJID-11po-
n3BomHBIC. Hamboree «mpeycreBaloT» B 5TOM OTHOIICHUHT
CTPENTOKOKKH. TaKkoit MIKPOOPTaHM3M 3yOHOTO HajleTa Kak
Streptococcus mitis MOXET CUHTE3UPOBATh IJIMKOTEH B KO-
JmaecTBe 10 37% OT CBoOei cyxoii Macchl. [TIMKOTeH MCTTOTh-
3yeTcsl STUMHA OAKTEPUSIMHU TSI TTOMIEPKKU KU3HEeo0ecTie-
YeHUSsI B OTCYTCTBUU yriieBoaoB [10].

bBuoxumuueckue acnexmor pmopuonoii npogpusaxmuxu
Kapueca

CerofHs ¢ Leiblo NpodWIAKTUKU Kapueca Haubosee
IMPOKO TIPUMEHSTIOTCST CPEICTBA TUTHEHBI Ha OCHOBE pa-
CTBOPUMBIX cojieil (hropa. MeXaHW3M TTPOTUBOKaPHUO3HO-
TO IeCTBUS (DTOPUIOB PeaTM3yeTCsl TIOBBIIIICHUEM YCTOM-
YUBOCTH AMaJI 3yOOB K PacTBOPSIIONIEMY NEHCTBUIO KHC-
JI0T [4,6]. AHAMM3UPYs KIMHUYECKYIO JTUTEPaTypy, HETPYI-
HO yOeIMThCsI, YTO MPOTHBOKAPHO3HAS 3(PDEKTUBHOCTH
OOJIBIIMHCTBA 3yOHBIX MACT, UCTIOJIB3YEMBIX B PEXUMeE
«eKeTHeBHAsI IBYKpaTHAsT YMCTKa 3y0OB», — HE TIPEBHIIIIA-
et 25-30% cHwxeHms pricka Kapueca. CeromHsT IMPOKO
pacIpocTpaHeHa ToUKa 3pSHUSI, YTO BCE pa3pelleHHbIe K
MPUMECHEHUIO B CPEACTBAX TUTHEHBI NCTOYHUKM (pTOpa B
paBHoIi creneHu 3GhdEKTUBHBI IS 3aIIUTHI 3y00B [4], o-
HaKo MH(MOPMAIIHS O CBOMCTBAaX OPTaHUIECKUX CoJieit (pTo-
pa, a Takke MaHHBIE KITMHMYECKUX MCCIIENOBAHMIA O TIPO-
TUBOKAPHMO3HOM 3 (heKTUBHOCT aMIHOMDTOPUIOB IEMOH -

OPYKTO3A—» OPKYTO3A-6-OOCPAT

[TMPOBHUHOI'PAIHAA
KNCIIOTA

CTPUPYIOT MX O0JIee BHICOKHUI ITOTEHIINAT B CPABHEHUN C
HeopraHm4ecKuMHu cossimMu propa [12,15,16].

Brutr TpoBeIeHBI CPaBHUTETbHBIC KITMHITIECKIE UCTIBI-
TaHUs (PHEKTUBHOCTU IBYX 3yOHBIX MACT, OJIHA U3 KOTO-
phIX coaepxaya amuHodTopua (3yoHas nacta «R.O.C.S.
school»), npyrast — dbTOopra HATPWSI, IPU 3TOM B KOHIICHT-
parmuu Ha 70% Goree BbIcoKol. McciaenoBaHue TTpOBOIM-
JIOCh TBOMHBIM CJTETIBIM MeTOIOM. JIJ1sT OTIpeie IeHUST CTPYK-
TYpHO-(DYHKIIMOHATEHOM Kaprecpe3rCTeHTHOCTH SMaTU 1
PEeMUHEPATM3YIOIIEH CTIOCOOHOCTH POTOBOM KUIKOCTH TIPU
MMPUMEHEHUN HUCCIIEIYeMbIX 3yOHBIX ITACT TPUMEHSIJIICS
KOCPO-tecT (KmrnHUYecKast OlleHKa CKOPOCTH peMUHepa-
ym3army sMan). [Iporiece neMrHepaTu3aIuy OIeHUBAIN
IT0 MHTEHCUBHOCTHU OKpAITMBAHWS TIPOTPABJICHHOTO yJac-
TKa 3Maimi. CKOpOCTh peMUHEPATN3aIliy SMai KOHTPO-
JIUPOBAJIN €KEIHEBHO, OKpAIIMBasi MCTHJICHOBBIM CUHUM
YJIaCTOK 3y0a, TIOMBEpTaBIINICS IIPOTPABIUBAHUIO, IO TTOJT-
HOTO MCYC3HOBEHUS OKpaIlMBaHus. B rpyrme me-
Tel, NCITOJTb30BABIINX TTACTY, COICPIKAIIYIO aMH-
HOMTOPUI, TMOBHIIIEHNE KUCIOTOYCTOMIMBOCTH
3y00B 3a(hMKCUPOBAHO Y aOCOTFOTHOTO OOJTBIITUH-
cTBa UcTbITYeMbIX (92%). CpenHee 3HaUYCHNWE WH-
JeKca JeMIHe paJTi3allii 3y00B, B Hadae uccie-
NMOBaHUSI cocTaBuBIIee 2,96, B TeUeHHE OTHOTO
MecsIIa MPUMEHEHMS TTACThI TOHU3MIIOCH 110 1,36.
B cpenneM 3HaUCHMS MHAEKCA NEMITHEPATU3aIIAN
TTOHU3WINCHh Ha 56%, a CPOKM BOCCTAHOBJICHUS
3y00B (peMUHEPATM3alK ) COKPATUIIUCH C 2,6 Cy-
TOK 10 1,5 mHeii.

Takwue pe3yIbTaThl MOXKHO CBSI3aTh C MEXaHU3-
MOM Je#cTBUSI aMUHOMTOpHIA, CO3MAOIIETO Ha
TTOBEPXHOCTHU 3yOOB, B OTIIMUUE OT APYTUX COJICH

dropa, BRICOKOCTaOMITBHYIO TUTCHKY, YCTONUNBYIO K pACTBO-
PpSTIOITIIEMY TEHCTBUIO KHCITIOTHI.

Hcnonp3oBaHHasT B TPYIITIe CpaBHEHUS 3yOHAs TacTa
M3BECTHOM MUPOBOI MapK¥ U3 (hTOpHIA HATPUS 3a aHAJIO-
TMYHBIN TTepUO He TIoKa3ajia 3HAYMMBIX NU3MEHEHMI 3THX
mokazareneit. Y 88% mereit He 3aMKCHPOBAaHO HUKAKUX
W3MEHEHUI KMCIOTOPE3UCTEHTHOCTU 3y00B. OMHAKO, He-
CMOTpSI Ha TO, YTO 3yOHBIC TIACTHI ¢ aMUHOMDTOPUIOM STB-
JITIOTCS BBICOKO3(M(MEKTUBHBIM CPEICTBOM ITOBBITIICHUSI
KHCJIOTOYCTOMUMBOCTH 3yOOB, TIPU HEOJIArONMpUSITHOM MC-
XOITHOM COCTOSTHUY 3y0OB MX 3((EeKTUBHOCTD HEOCTATOU -
Ha [7]. DTH JaHHBIE COTTIACYIOTCS ¢ MEHBIIIEH TTPOTUBOKA-
pro3HOI 3((HEKTUBHOCTHIO 3yOHBIX TTACT ¢ aMUHOGMTOPU-
JIOM JUTST JIUIL C IeCTaOMIM3NPOBAaHHBIM TEUCHUEM Kapue-
ca, TIe aBTOPHI YKa3bIBAIOT Ha HEOOXOMMMOCTb M3MCHEHUS
npodunakTuiyeckoit cxemsl [11].

CnenoBatesbHO, Ha3peBaeT MpobseMa Moucka ajibTep-
HATMBHOTO CpeicTBa NMpodUIakKTUKU Kapueca 3y0oB, KO-
TOopoe OyIeT MHTUOMPOBATh TICPBUIHOE TTOPAKEHNE U TIpe-
IISITCTBOBATH YCYTYOJICHHIO yKe MMEIONTUXCST KapUO3HBIX
MOpaXeHU i 3y00B.

[lomenyuanvhas anemepramuea gpmopudam

OCHOBHBIM 3aITyCKaIOIIMM MOMEHTOM KapruO3HOTO TT0-
PpaskeHUsT 3yOOB SIBIISIETCSI BRIPAOOTKA M3 CaXapO3bl OpTaHM -
YeCKUX KUCJIOT MUKPOOPTAaHU3MAaMU TIOJOCTHA PTa BCIIC-
CTBUE TCUCHUST PeaKINii MOJIOYHOKUCIIOTO OposkeHnsI. [1o-
3TOMY TIeJIeCO00pa3HO M 3aMaHUYMBO BMECTO YBETUICHMSI
YCTOWYMBOCTH 3MaJIM K KHMCJIOTaM CHU3WTh HAaKOTICHUE
STUX KUCJIOT. Bo3MOXHO, mpoliecc [eMUHepaIM3aluy dMa-
JIN MOXXHO YMEHBIIINTh, €CTM MHIMOMPOBATh TCUCHUE pPe-



akuuit OpoxeHust B mosioctu pra. [lonesHo 6610 Ob1 OMHO-
BPEMEHHO MHTUOMPOBATh (hepMEHTHI OOMEHa TJIMKOTCHa,
TaK KaK OH, KaK yX¢ YIIOMUHAJIOCh, MCITOJIb3yeTCST Kapue-
COTEeHHOI (hJIOPOW ISl TIOMIEPXKKU KU3HEOOECTIeUeHUST B
OTCYTCTBUM caxapo3bl. TaKWM, TaBHO NOKa3aHHBIM BIUSI-
HIeM Ha (pepMEeHTHI TJIMKOIM3a U (hepMEHTH OOMEHa TN -
KoreHa, obnamaeT okucyieHHbI riytatnoH (GSSG).
GSSG ob6namaer BbIpakeHHBIM BIUSIHUEM Ha aKTUB-
HOCTb MHOTHX (hepMeHTOB. OH TOPMO3UT aKTUBHOCTH (hep-
MEHTOB oOMeHa TiukoreHa (docdaraza pochopuiassl,
TJIMKOTEHCHHTa3a D, poTUBOBETBSIIMIA (DepMeHT), TIIH-
Kosm3a/0poxeHus (rekcoknHasa, dochodpykroknHaza u
L-nupyBarkuHaza), TuosacynbduaHoro oomena (TTIOP),
TYaHWIWIIIMKIIa3y U 0aKTepuaTbHYIO alleTaTTHOKWHA3Y;
akTuBupyeT Gocdopunasy, GepMeHThl IIIOKOHEOTEHe3a
(mupyBaTKapOokcuiasa, hpykrosonudocdarasa, IIOK030-
6-ocdataza) [2]. SH-rpymiisl B 6e1Kax HEOOXOIUMBI U ST
AKTUBHOCTH PELIENITOPOB TOPMOHOB U MeMOpaH |[5,8,13,14].

BEJIOK + GSSG <« BEJIOK + GSH <« BEJIOK +2GSH

RN /7 N\

SH HS SH SSG

Puc.2. Cxema THOJ-AUCYIb(UIHOTO 00OMEHA.

N/
ss

Mexanusm aeiictBusi GSSG cBsI3aH ¢ KOBaJIEHTHOM
Monudukanueit GepMeHTOB: ¢ UX OOPATUMBIM S-TUOJIUPO-
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BaHMEM 1 00pa30BaHUEM CMEIIaHHBIX TUCYIb(MUIOB UIU B
nocaenytotiem S-S cBsseit [5]. O6pazoBaHue S-S cBs3eii B
6eTKax MOXET OBICTPO TIPOMCXOMUTH TP TTOMOIIH THOJ-
IUCyabbUIHOTO OOMeHa. DTO peanusyeTcsl NMpu y4acTUuu
IJIyTaTMOHA, CYIIECTBYIOIETO M B MOHOMEPHO! THOJTBHOM
(GSH), u B tumepnoit nucyasduaHoit (GSSG) dpopmax, —
U MIPOUCXOAUT IO cxeMe (puc. 2).

OKuCIIeHr e TUOJIOB MPUBOIUT K HAPYIIIEHUIO HATUBHOM
CTPYKTYPHI OCJIKOB 1 yTpare UMW OMOIOTUYCCKOMN aKTHB-
Hoctu [5,8,13,14].

Ecnu Oyner nokazaHa 3(p(peKTUBHOCTh BO3ICHCTBUS
GSSG Ha Xu3HenesITeIbHOCTh KapuecoreHHOM (uiopsl in
vitro, a Takxke B potoBoii rosioctu, To GSSG MoXXHO OyaeT
HCITOTb30BaTh TSI TIPETOTBpAIeHUsT BOSHUKHOBEHMS Ka-
PUO3HBIX MOpaXXeHUii 3y00B, Hanpumep, BKIounB GSSG
B COCTaB JKeBaTeJIbHBIX PE3NHOK, TTACTIIIOK, JICICHIIOB.

Takum 06pa3om, Kapuec 3y00B — ITOBCEMECTHO PacIipo-
cTpaH€HHOe 3a0oJieBaHUE, Beaylliee B KOHEUHOM MTOTe K
notepe oprana (3yoa). Xupypruieckoe JieueH1e He CKITIO-
YaeT BO3MOXHOCTH BO3HUKHOBEHUS pelanBoB. DTopco-
nepXalie TpernapaTsl, sIBISOIecs] OCHOBHBIM Cpeli-
CTBOM MPOGMITAKTAKY, K COXKAJICHIIO, HE MAFOT XKEeIaeMBIX
Pe3yJIBTaTOB TIPH HEOJIATOTIPUSTHOM HCXOTHOM COCTOSTHUY
3y00B. ChopMynrpoBaHa rMIIOTe3a O BO3MOXKHOM HCTIOJb-
30BaHUM OKWCJICHHOTO TJIYTaTHOHA IUIST YMEHBIICHUS 00-
pa30BaHMs OPTaHMIECKUX KUCIOT 1 B Pe3yJIbTaTe IS TIPO-
¢unakTUKM Kapueca.

BIOCHEMICAL ASPECTS OF PATHOGENESIS AND PROPHYLACXIS OF DENTAL CARIES

K.K. Simonova
(Irkutsk State Medical University)

_ Biochemical aspects of pathogenesis and prevention of dental caries were considered and analyzed. On the basis of the
inhibition of the carbohydrates metabolism enzymes by oxidized glutathione the hypothesis of possibility to use it for caries

prevention has been proposed.
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ITNONOrnA U BO3SMOXXHOCTU NPOOUITAKTUKA
KAPUECA 3YbOB
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Etiology and prevention of dental caries

Pesiome. O,CIHMM U3 caMblX pacrnpoCTpaHeHHbIX CTOMartoJIorn4ecKknx 3aborneBaHii ABAFETCA Kapuec 3}/505.
B Hacroswyee BPeMA NMPU3HaHHbIMI Ha MUPOBOM yPOBHE CTpateruamim ﬂpO(pMﬂaK TUKW Kapneca BbICTYnaroT rurmeHa, rnitaHme

Y UCTIONb30BaHNE GOTOPUZOB.

KrioueBble crioBa: kapuec, MUKpobbl, rurvenHa, grop.
CoBpemenHnas cromartojiorus. — 2022, — Ne2. — C. 2-7.
Summary. One of the most common dental diseases is dental caries.

The current globally recognized caries prevention strategies are hygiene, nutrition, and the use of fluoride.
Keywords: caries, microbes, hygiene, fluorine.

Sovremennaya stomatologiya. — 2022. — N2. — P. 2-7.

OCTUWKEHUS HAY4HOTO Mpo-
rpecca 3a nocnegHue 50 net
3HAUMTENbHO U3MEHUN TEXO-

NIOTN B COBPEMEHHOIA CTOMATONOT N

31a 3BosIoLMA 6bia Obl HEBO3MOXHOI

6e3 ynyuyweHns NOHUMaHUA NPUYIH

CTOMATOJIOTNYECKIX BonesHell 1 0bb-

AICHEHNA MEXaHU3MOB UX Pa3BUTUS, &

TaKoke 060CHOBaHMA NMPOCHUNAKTYECKIX

MepONPUATHIA.

ORH/M 13 CaMblX PacTPOCTPaHEHHbIX
CTOMAaTOoNornyeckunx sabonesaHuit
asnaeTca kapuec 3y60B. MHoroumc-
NEHHbIE AUCKYCCUA O NMPUYMHAX BO3HUK-
HOBEHIA Kapueca 0Tpasunch 1 B €ro
onpeaeneruax [70], Ha NPOTAXEHMN
CTONETUA Kapuec paccMatpusancs
Kak mpolecc U WH(EKLNOHHOE 3a-
6onesaHue (tabnuua).

JloKasaHHbIMU 3TUONOrNYecKMI
thakTopami pasBuUTMA Kapueca ABNS-
I0TCA MKPOOPraH3Mbl 3y6HOro HaneTa
1 NTaHwe.

lMpu4mHb pa3BUTUA KapUO3HOIA

6onestu

Mukpoopranuambl 3y6Horo Haneta

Munnep noctynupoBan XMMuKo-na-
pasuTapHylo Teopuio kapueca 3y6os,
COrNacHo KOTOpOIA KUCNOTbl, 06pasy-
foLLmecs B pesynbrarte hepMeHTaLmn

2 o COBPEMEHHAA CTOMATONOTHA o N2 2022

caxapoB 6aKTepusmMu, BbICTyNaioT oc-
HOBHbIM (haKTOPOM Kapiteca 3y608 [53].

Ha npotsxeHun 6onbluei YacTtu
XX Beka byLueBanu cnopbl 0 oSt KOH-
KPETHbIX MUKPOGHBIX BULOB B STUOMOTA
kapueca. B 1924 rogy J.K. Clarke [19]
WAEHTUULMPOBAN CTPENTOKOKKONMO-
L06HYt0 HaKTEPUIO 113 KApIUO3HbIX NOpa-
eHuin 3y60B. ABTOP MPEANONOXIAN, 4TO
MUKPO6 KOKKO-baumnnapHoin hopmbl
MOZ MUKPOCKOMOM SIBNIAETCS MyTaHTHbIM
CTPENTOKOKKOM, U an eMy HasBaHue
Streptococcus mutans.

Paspabotka 6e3mMuKpobHbIX (rHOTO-
61OTUYECKUX) METOAOB Ha XKUBOTHBIX
no3gonuna ybeauTenbHo npoaemoH-
CTPUPOBATH CYLLECTBEHHYIO POSib M-
KPOOpraH13MoB B pa3BuTi Kapueca.
Y KpbiC, COflepXaLLXCA B CTEPUTbHBIX
YCIOBIAX, HO Ha KapUeCOreHHoI AneTe,
He pa3BuBaJICA Kapuec, Toraa kak y ak-
BUBAJIEHTHbIX KMBOTHbIX, HAXOZMBLLXCS
B 06bI4HbIX YCIIOBUSIX Ha TaKOI e AneTe,
OTMEYaICb MHOMOUMCIIEHHbIE Kapro3-
Hble nopaxeHus [60].

HaunHas ¢ 1960-x rofioB, H0mbLLOE KO-
JIMYECTBO KIMHNYECKIX UCCNES0BaHNIA
YCTaHOBIAM CBA3b MEXAY MPUCYTCTBIEM
CTPEMNTOKOKKOB 11 BOCTIPUMMUMBOCTbIO
K Kapuecy [14, 24, 26, 37]. YueHble

onpegenuau S. mutans Kak «OfiOHTO-
natoreH» [43].

JKonornyeckmne nccnegoBaHus,
NPOAEMOHCTPUPOBABLLNE HOMbLLYIO
CNocobHOCTb S. mutans K BbIXIBaHUIO
11 MPOLBETAHMIO B YCMOBUAX HU3KOrO
pH, BO3HIKaIOLLIEr0 B pe3ynsrare MeTa-
6onmama caxapa [9, 10], nomornn 06b-
ACHNTb Mpeobnagaque S. mutans npu
KapuecoreHHoii cuTyaLun (B ycnoBusx
BbICOKOr0 NoTpebeHus caxapa). Kpome
TOrO, Apyrue akTopsl in vivo, Takue
KaK CHUbKeHHas bychepHas cnocobHOCTb
MK KCEPOCTOMUM, TaKxKe CocobCTBYIOT
cenexum S. mutans B 3ybHOM Hanete.

WccnepgoBaHua, npoBeAeHHbIe
B 2001 roay [77], nogTBepann LeH-
TpasnbHyio ponb S. mutans B passuTIn
kapueca 3y60B.

Mo mMepe BbIACHEHUA reHoma
S. mutans 6bin0 yCTAHOBNEHO, Kak
MUKPOOPraH13M aaanTupoBarics K CBO-
ell 3KONOrNYECKO HULWE: 0BHapYXeH
WCKITOYITENBHO LLMPOKIAA CMIEKTP reHOB
ANA CUCTEM MOrNOLLEHNA YrNeBOLOB,
a Takxe pAf MexaHU3MOB KMCNOTO-
YCTOMYMBOCTM 11 CBA3bIBAHUA ITIOKAHA
[68]. OnpeneneHa yHuKanbHast BO3MOX-
HOCTb S. mutans K BblpaboTke 3KcTpa- U
MHTPALIENIONAPHBIX MOAMcaxapugos
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(rniokaHa 1 ap.), KoTopbie criocobeTBytOT
OT/IOXEHMIO MaTpULl 3y6HOro HaneTa.
B 70 Xe Bpema MoneKynApHO-MIKpO-
BronorYecKie UccneaoBaHns BbIBINA
bonee LUPOKI CMEKTP BULOB HakTepui,
CBA3aHHbIX C KapuecoMm [6], BKnouast
Actinomyces, Abiotrophia, Atopobium,
Bifidobacterium, Lactobacillusw Veillonella.
ABTOpLI UCCNEA0BaHNA [6] ycTaHOBMMA
B3aumocBA3b obHapyxeHus Veillonella
SPP. C HaMYNEM KapUO3HOrO MPOLIECCa,
0CO6EHHO C CYMMapHbIM KOMA4ECTBOM
KICTIOTOMPOZYLPYIOLLX BaKTEpUiA.

[ns kapueca noBepXHOCTU KOPHA
XapaKTepHO Hasnune aKTUHOMULLET, Mpi
3TOM coueTaHue S. mutans i Lactobacilli
He TepsieT cBoelt 3HauumocTy [3].

CeropiHs 13 MHOTOUUCIIEHHbIX BIALOB
bakTepuin 3ybHOro HaneTa yueHble ean-
HOAYLLHO BbIABUHY/MN B KAYECTBE «MO-
[03peBaeMblx» BO3OYAUTENEI Kapueca
S. mutans v Lactobacilli[3].

[ns BbiABneHus hakTopoB pucka
pa3BuTUA Kapueca 3y6oB npu CTomaro-
NoriYeckom obcnenoBaHn NaLeHToB
NPUMEHSIOTCA SKCMPECC-METOAbI Ornpe-
penenus S. mutans w Lactobacillus.
MpaBga, 04HOro KapuecoreHHoro no-
TeHL1ana MiKpoopraHn3MoB 3y6Horo
HaneTa HefoCcTaTouHO, NO3TOMY UC-
CNeAyIoTCA 1 fpyrue hakTopbl pucka
PasBUTUA Kapuo3HOI HonesH.

Jlueta n kapnec, metabonuam

3y6Horo Hanerta

Haunbonee 13y4eHHbIMIA KOMMOHEH-
TaMn OueTbl B OTHOLUEHUN Kapueca

SBNAIOTCA Caxapa 1, B YaCTHOCTH, caxa-
pO3a, KOTOPOIA Ha MPOTSXEHUI MHOTUX
NET NPUNUCHIBANIN LIEHTPASTbHYIO POSb
B 3TUONOrAN Kapueca.

OpHUM 13 LoKa3aTenbCTB BbiCTynaeT
CHIDKEHIE 3a001EBaEMOCTU KapNECOM
cpenu HaceneHus Bo Bpems Bropoit
MUPOBOIA BOIHLI, KOraa noTpebneHue
caxapa B pauuoHe 6b10 OrpaHu4eHo
HopmupoBaHueM [15, 74]. B To Bpems
CCNeAoBaHNs bl COCPELOTOHEHD
MOYTY UCKIIOUUTENBHO HA PO caxa-
po3bl B pa3BUTN Kapueca 3y6os. Uc-
cnenosaHus kapueca [30] 0aHO3HaUYHO
CBA3aJI KONMYECTBO 11 4acToTy NOTPeb-
NEHIA caxapo3bl C KAPUECOM, @ TaKXKe
YCTaHOBUN 3HAYUTENBHOE BINAHIE HA
KapuecoreHHOCTb o3n4eckoil hopMbl
NULLK, COAEPXaLLieil caxapoay.

Pag paboT nokasanu, YTo Kpaxma-
NNCTblE NPOAYKTHI HE MPUBOLAT K CTOMb
3HaumMTENbHOMY NageHmio pH, kak caxa-
po3a unn rntokosa [39, 40]. Tem He me-
Hee, Lpyrie UCCNe0BaHuA yCTaHOBUMN,
4TO MLLIEBbIE MPOAYKTI, COAepXaLLe
BbICOKINE KOHLIEHTpaLM Kpaxmana, 0co-
6eHHO B NPUroTOBNEHHOM BUAE, Takue
KaK KapTochesibHble UMnChbl 1 NEYEHbE,
XOPOLLIO 327€PXKMBAIOTCA B MOMOCTY pTa
[33]. 310 1 bonee No3aHee uccnenosa-
Hue [34], npoBeaeHHOe TOA e rpynnoii
aBTOPOB, NMOKA3aJ10, YTO YACTULLI MNLLIA
113 MPUroTOBNIEHHOTO Kpaxmasa coxpa-
HSAIOT CBOIA KapUECOreHHbIA NoTeHLMan
10 20 MuHyT. B TO Bpems kak kapameb
11 LWOKONaAHbIE BATOHUMKI Bbi3biBASN

BbICOKIE HauasbHble KOHLEHTpaLum
caxapoabl, KOTOpble ObICTPO TEPANUCE,
1" BCEro Yepe3 3 MUHYTbI Mocne npu-
eMa ML 0CTaBaNNCh B HEOOMbLLIOM
KOM4ECTBE NN COBCEM He 0BHapyXu-
BaJICb, HAMPOTIIB, NEYEHbE 1 KPEKEPDI
[aBasnu poCT 3HAYEHM Caxapo3bl 40
15 MUHYT. AHanoruyHble npodpunn Ha-
6riofaniCh AnA OpraHnYECKIX KICOT,
06pasyioLLXCA B MULLEBbIX YacTiLax
B pesyrsTate MUKPOBHOro pasnoXeHIAS.
ToyHO Tak Xxe uccnegoBaHue, npo-
BegeHHoe H.A. Linke, L.H. Birkenfeld
[42], nokasano, uTo obLuas npobnema,
CBA3aHHaA C MPUrOTOBMEHHBIMI KpaXx-
MaslbHbIMU MPOLYKTaMIU, BbiLLE, YeM
Cc fBHO bonee boratbiMu caxapamu
6aToHumkamu. LLinpokuii 063op bonee
paHHel nuTepaTypbl MO Kpaxmany u
kapuecy bbin npegocTaeneH Lingstrom
1 coasr. [41].

MpocnekTuBHbIE CCrenoBaHuA 3abo-
NIeBaEMOCTI KapUECOM, OCHOBaHHbIE Ha
113yYEHN MPUBBIYEK MIATAHIAR, NOKa3aJN,
4T0 06paboTaHHbIE UM MPUFOTOBNEHHbIE
Kpaxmanbl CBi3aHbl ¢ bonee BbICO-
KM PUCKOM BO3HUKHOBEHWA HOBbIX
KapUo3HbIX NopaxeHuii [16, 18]. B no-
CIefHeM U3 3TIX UICCNeA0BaHIA aBTOPbI
pasgenunu notpebneHne NpoayKToB
C NOTeHLManbHbIM PUCKOM Pa3BUTUSA
Kapueca, Korga OHu ynotpebnanmco
B KaueCTBe 3aKyCOK, a HE KaK YaCTb efbl.
YcTaHoBneHa KoppenaunoHHas CBA3b
pa3BuTUs Kapueca ¢ ynotpebneHnem
B MIALLY MPUrOTOBIIEHHBIX KPaXMasnoB
B BUIE 3aKYCOK; perynspHoe ynoTpe-
6neHue rasnpoBaHHbIX HaMMTKOB TaKXe
6biNo CBA3AHO C KapUECOM, B TO BPEMS
Kak u1cTka 3y60B Mrpana 3alluTHyio
ponb [18].

B pape aBTopuTeTHbIX 0630POB A€-
NaeTcA BbIBOZ O TOM, YTO CYLLECTBYET
B3aMMOCBSA3b Pa3BUTUA KapUO3HOro
rpoLiecca He C KONMYECTBOM Caxapa, a
C YacToToil ero yrotpebneHis [7, 13, 29).

Mpu paccMOTPeHUN BIIMAHIAA 4acTOoTbl
MpUeMOB MULLN Ha pasBuTIe Kapue-
ca cnegyeT yunTbiBaTh XUMUYECKIE 1
MUKPOBIONOrUYECKINE XapaKTEPUCTUKIA
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3ybHOro Haneta, a Takxe COCTaB U
CBOIACTBA POTOBON XULKOCTU.

DaKTop poTOBOI XULKOCTU U Kapuec

CnioHa, poToBas XULKOCTb, X CO-
CTaB 1 CBOMCTBA OKa3blBaIOT 60MbLLOE
3HaueHVe Ha pasBuTINe kapueca 3y60B.
Haubonee n3y4eHHbIMI MokasaTenamm,
KOTOpbIE TaKXe YUUTLIBAIOTCA MPU MpPo-
rHO3MPOBAHIM BO3HIIKHOBEHIIA Kapueca,
ABNACTCA KONMYECTBO CIIOHbI 1 Bydhep-
Has eMKoCTb [4].

PacTtsoputcs N amanb Unu Her,
BO MHOMOM 3aBUCUT OT «CTEMNEHU Ha-
ChILLEHUsA» KOHTAKTUPYIOLLEN C Hel
potoBoit xugkoctu. Mpu pH nokos
B Hell MPUCYTCTBYET AOCTATOYHOE KO-
NYeCTBO KarbLis 1 hocchatos, UTobbI
NpeLoTBPaTUTL feMuHepanu3aLmio 1
CTUMYNUPOBATh PEMUHEPaANN3aLIMo.
OgHako, npu nageHun pH (kputnye-
CKie 3HayeHus Bapbupyiot ot 5,0 o
5,5), 6yneT AoCTUrHyTa Touka, korga
NpoU30IALeT pe3ynsTupyloLLas Aemi-
Hepanusauus.

[lokasaHo, YTo ONTUMATbHbIE KOHLIEH-
Tpaum doTopraa CHAXAIOT KPUTUYECKUIA
pH o 5,0, dTop CHUXaeT CKopoCTb
AeMuHepanuaaLm amanu. Mpu yem
HWU3KMIA ypoBeHb pH cnocobeTaytoT
YCKOpeHMo 0bpasoBaHIa dhropanna-
TUTOB, KOTOpLIE 60Mee yCToiumBLI K
nocneayioLLeMy pacTBOPEHMIO.

Bo Bpema aungorenesa B 3y6HOM
HaneTte BbICBOOOXOAIOTCA KarbLiMi 1
rop [28]. Takxe MOXeT MeTb MECTO
pacTBOpPeHne MUHepasnos, Nogo6HbIX
bTopray KambLms, KOTOpble C TOUKN
3peHus pacTBopumocTi senaiotcs pH-
3@BICUMBIMIA.

Mukpobbi, paLinoH nuTaHUA U kapuec

B otHocUTENbHO HEHONBLLOM KONYe-
CTBE 1CCea0BaHuii C UCMoMb30BaHNEM
nepefoBbIX METOL0B MONEKYNAPHONA
buronorum 6bin1 NPeaNPUHATLI MOMbITKIA
CBA3aTb KIIOYEBbIE KOMMOHEHTHI, y4a-
CTBYIOLLIE B Pa3BUTUM Kapueca: auety
1 baKTepuanbHyio MuKpodopy. 3t
KITlo4eBble haKTopbl UCCNEe0BaHs! B OT-
HOLLIEHMI paHHero AeTCKOro Kapueca
C 11CMI0Nb30BaHNEM MONMMEPa3HOIA Lier-
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Hoit peakuun (MLLP) ¢ o6HapyxeHurem
Tpex 3apaHee orpegeneHHbIX LieneBblx
baktepuii: S. mutans, S. sobrinus n Bi-
no8 Bifidobacterium[61]. Uccnegosatue
BISBUMO PSR AUETYECKIX (haKTOPOB,
MOMOXUTENBHO CBA3AHHBIX C KapUECOM,
BK/I0YaA ynoTpebnexne coka mexay
MpreMamu MALLA, PETEHLIOHHYIO MIALLLY,
npegnonaraemytlo KapuecoreHHoCTb
MALLYA 11 4aCTOTY MPUEMOB MiALLA. Bee Tpu
otobpaHHble bakTepu bbinn accoLmn-
POBaHbI C PaHHIM LETCKUM KapL1ecoM, a
S. mutans — ¢ peLaMBOM NOPaXEHIS.
HocutenscTeo S. mutans couetanochb
C KapnecoreHHbIM MpUEMOM ALK, & CO-
YeTaHIe Pa3AYHbIX MALLEBLIX (DaKTOPOB
C MPUCYTCTBUEM S. mutans TaKxe Kop-
penupoBaso ¢ kapuecoM. Vicnonb3ays
bonee TpagULOHHbIE METOAbI, B TOM
YICIIe HOBYIO CENEKTUBHYIO Cpeay Ans
6udpupobaktepui, Kayp u coasr. [35]
06HapYX1N NOBBILLEHHOE KOMMYECTBO
bucpugobaktepuin, naktobauunn, my-
TaHTHbIX CTPENTOKOKKOB 1 APOXOKel
B CJTIOHE Y KapeCBOCTIPUMMUMBbLIX, MO
CPaBHEHWIO C Kapunecpe3nCTEHTHbIMM
cybbektamu. Mpu 3ToM Hanmumre Hak-
Tepuil KOPPENMPOBANIO C «MOBEAEHN-
em, CBA3aHHbIM C KapruecoM» (To ecTb
MI0XOI MUrneHoN MoNoCTL pTa, OBLLMM
notpebreHnem caxapa 11 YacToToi ero
notpebneHus).

Crpareruu npochunakTuki kapueca

bopbba ¢ MukpobHbIM ghakTopom

PW. Caufield n ero konneru [17] npo-
[leMOHCTPUPOBA «OKHO MHEULUPO-
BaHHOCTI» AN S. mutans. ViccnenoBabl
MOAXOAbI K UCKMIOUEHMIO NoNafaHus
MUKPOOpraH3Ma B AETCKOM BO3pacTe,
HanpuMep, MPUMEHEHIAE XTopreKcuau-
HOBBbIX J1aKOB [65).

YueHbIMU CCrIeoBaHbl CTpaTeruu
BakumHauum (MW. Russell u coasr.
[69]), x0Ts COOTHOLLIEHIE PIACKa U MOSTb-
3bl 3TOr0 NOAX0JA eLle MpemcTouT
ycTaHoBUTb. Tarke bbina paspabotana
3aMecTiTeNbHas Tepanus, Mpu KOTOpOiA
POACTBEHHbIE BULLbI MyTaHTHbIX CTPEMTO-
KOKKOB C ,ecp1LMTOM OnpeaenieHHoro
MeTabom4ecKoro nyTi MCNOMb3YIOTCA

ANA BbITECHEHWUA MyTaHTHBIX CTPENTO-
KOKKOB [1Koro Tuna [83].

ABTOpbI 15 NOAABNEHIA aKTUBHOCTM
Kap1eCcoreHHoI MUKpodnopsl npeana-
ratoT NpUMeHsTb Npenapartbl Ha OCHOBe
XnoprekcuauHa 1 itoga [8, 38, 80].

ns npodhunakTuki paHHero ger-
CKOro Kapieca 04eHb BaXKHO NpepBaTh
«HCEKLIMOHHYIO LiEMb» Pa3BUTIAS Kapiie-
ca — npeaynpeauTb nepeHoc S. mutans
113 UCTOYHIIKA UHCDEKLMI B NONOCTb pTa
pebeHka. [Jobutbes pesynbratoB MOXHO
MpU U3MEHEHUI CTEPEOTUMNOB MOBEAE-
HUA B CEMbE, 3TOMY COCO6CTBYET MO-
TUBALMS N UBMEHEHIE MOBEAEHUYECKNX
CcTepeoTunos [5).

@r0pngbl — KOMITOHEHTHI

C NPOTUBOKAPHO3HBIM MOTEHLUATIOM

®rop, nocTynaroLwmin Mmbo ¢ NUTbe-
BOIA BOZOM, Nn6o, ¢ 3y6HbIMI NacTamm
1 APYrUAMI NPOAYKTaMI ANA yXOfa 3a
MoMOCTbIO PTa, CUUTAETCA KMIO4EBbIM
(haKTopoM B CHIXKeHUM 3aboneBae-
MOCTI KapuecoM HaCesneHnst pasHblX
cTpaH [47, 48, 82].

CnocobHocTb thTopa cmaryathb no-
CNEACTBUA YacToro ynotpebneHus
YrneBofoB bblnia NPOAEMOHCTPUPO-
BaHa B X04e UCCNeAoBaHuii in Situ.
Duggal u coagr. [23] cooblyunu, uto
y CyBbEKTOB, KOTOPbIE HE MCTIONb30BAIA
3y6Hyio nacty ¢ hTopoM, Npoucxoguna
3HauMTENbHAA AEMUHepan3aLs ama-
NIEBbIX BCTABOK, YCTAHOBEHHBIX BHYTPU
POTOBOIA NONOCTY, NpU NOTPebneHN
caxapo3sbl bonee Tpex pas B AeHb, B OT-
JAYMM OT CUTyaLMM, KOraa UCMosb-
3oBanacb 3ybHas nacta ¢ pbTopom,
B TakoM cny4ae Tpebosanoch 6onee
7 MOCTYNAEHMA caxaposbl, YTobbl Mpo-
130LLNa Kakas-mbo LemMuHepanin3aLys.
06 aHanornyHoM achchekTe coobLLMN
Cury u coagr. [20].

Bonee Toro, uccnemoBaHus, Takune
kak Chankanka coasr. [18], nokasanu
MONOXMUTENbHOE BINAHIE YNCTKM 3y60B
Ha CHIDKEHNE pucKa pasBuTUs Kapue-
ca. CHxeHMe Kapueca yalle Bcero
CBA3bIBAIOT C BO3[ENCTBUEM (hTOpa Ha
3ybHyto aManb [78].
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OpHako ¢top okasbiBaeT Kak nps-
MOe, TaK 1 KOCBEHHOE BO3eliCTBIE Ha
bakTepun nonocT pra. KoHueHTpauum
¢hTopa MOryT 0KasblBaTb 3HaUUTENbHOE
MeTabonmueckoe BO3AENCTBIE Ha pas-
Jn4Hble 6aKTepun NONOCTY pTa, BKIoYas
S. mutans [31, 49]. Kpome Toro, no
KpaliHel Mepe, in Vitro 3T HU3KUe
KOHLiEHTpaL{AM dhTopa MOryT 0KasbiBaTb
CUMbHOE BANSAHIE HA KOHKYPEHTOCMO-
cobHoCTb S. mutans B yCNoBUAX Npo-
3BOLCTBA MMUKOMUTAYECKON KUCNOTHI
[12, 50]. UccneposaHus Marquis 1 ero
konner [50], onucbiBatoLLe MeTabo-
nnyeckne adhcpekTbl propa Ha bakTe-
puK MONOCTM pTa, MOKasanu, Yto aTi
3(pheKTbl B 3HAUNTENBHOI CTENeH!
NpoABNAIOTCA N 6onee HU3KIUX 3Ha-
yeHuax pH.

BO3 noarsepxpaaet BaxHoCTb pe-
FYNAPHOIA FUreHsl NOMOCTI pTa C Npu-
MeHeHeM cpTopUACOLEPKALLMX 3YOHbIX
nacT 4N NpounakTKiA Ha nonynAaL-
OHHOM YpOBHe.

JKcnepTbl cpasy HECKOMbKIX Mpo-
theccuoHabHbIX COOBLLECTB [epmaHui,
Asctpun, Lseiiapum u HugepnaHgos
BO BpeMs KOHdepeHuun B bepnuHe
YTBEPAWUI HOBbIE PEKOMeHTaLMN SN
LLETCKUX 3y6HbIX NacT [21] — npumeHeHue
3y6HOI1 NacThbl C KOHLEHTpaLweil hropa
1000 ppm ¢ paHHero Bospacra.

UsMeHeHne npuebiYeK nuTaHus, Bbl-
60p npoAyKTOB C HU3KNM KapUECOreH-
HbIM MOTeHLMaomMm

B HacTosLLee BpemaA CYLLECTBYIOT Ha-
YU4HO-060CHOBaHHbIE AAHHbIE O BASHL
pAga pakTopoB MUTAHUA Ha CTOMATO-
IOrYECKOE 3[0POBbE.

K obwum chaktopam, npegcrasns-
IOLLIM PUCK A7 CTOMATONOMMYECKOro
3A0pOBbA, MOXHO OTHECTU Hecbana-
cupoBaHHoe ynotpebneHiie npoayKToB
OCHOBHbIX rpynn (HefoCTaToYHOE Mo-
CTynneHue 6enKoB, XUpPoB, yrNeBoaos,
BUTAMIHOB 11 MUHEPASIOB), HeoOX0AW-
MbIX AN1A1 3A0POBbA YENOBEKA B LIENOM,
B TOM uucne geduuut nocTynneHus
tbTropugos. HecomHeHHo, BeyLlee
3HaJeHue B pasBUTUN Kapueca 1Me-

eT yacToTa npuemoB Ny, Moatomy
B KauyecTse NpohunakTuki Kapueca
nauueHTam npegnaraeTcs BefeHne
[HEeBHUKa nuTaHus [2).

Psn NuLLEBbIX MPOAYKTOB obnagatot
npenonaraeMbiMiA KapuoCTaTA4ECKIMM
CBOIACTBaMIA, BKIIO4as MOJIOKO 11 MOJIOY-
Hble MPOAYKTbI, S6/OKM, KIIOKBY, Yali,
apaxic 1 MpOgLyKTbI C BbICOKIM COAep-
XaHueMm Knetyatku [54]. TpagnumnoHHo
MOJIOKO 11 MOJIOUHbIE MPOZAYKTbI aCCOLA-
WPYIOTCA CO 3[0POBbIMU 3y6amu 13-32
11X OTHOCUTETbHO BbICOKOrO COflepXaHus
KasbLs 1, MPeanoNOXUTENbHO, He-
KOTOPOro CUCTEMHOTO adpdpekTa. XoTs
KOPOBbE MOJIOKO COLEPXIT N1aKTO3Y, €€
Hasue KOMMEHCUPYETCH 3aLLATHBIM
[Le/CTBIEM Ka3euHa 1 APYTiIX MOJIOUHbIX
6€e1KOB. AMAEMIUONIOTIYECKIAE UCCTIe-
[LOBaHIA MOKa3anu, YTo CBA3b MeXay
noTpebIeHIieM MOJIOKa 1 KapiecoM, Mo
KpaiiHeii Mepe, HeiiTpanbHa [51].

MoTpebneHne HeKOTOPbIX BUZOB
Cbipa MOXET U3MEHUTb «6anaHc pe-
N BeMUHepann3auui> B Nosib3y Yu-
cTOil pemMuHepanusauum 6narogaps
X CrOCcOBHOCTN YBENMUMBATL CJI0-
HooTaeneHue u pH [67], nosbiwats
KOHLEHTpauuio Kanbyus B 3y6HOM
Hanete [55] 1, BO3MOXHO, AOCTaBNATb
thocponenTtug KanbLua-amopHsiii
docdpar kanbuus (CPP-ACP), HaHo-
KOMMNeKchl. VIMeloTcs KnuHuYeckume
AaHHble 0 ToM, yto CPP-ACP obnapaet
KIMHYECKOI aKTUBHOCTbIO B MpoLiecce
pemMuHepanu3aLm [66].

B akcnepuMeHTanbHbIX UCCNefoBa-
HIIAX Ha XXUBOTHBIX 11, B HEKOTOPBIX CITy-
yasx, Ha IOAAX, NPOAEMOHCTPIPOBAHI
ahpekTbl hnaBoHOMZOB B A6nOKaX,
KMIOKBE, Yae n Jpyrux npogykrax,
BKJTIO4as CNoco6HOCTb CHIKATb aare-
310 HakTepuil 1 aHTU6aKTepUabHbIe
cBoiicTBa. B 0630pe [64] 6binu pac-
CMOTPEHbI l0Ka3aTeNbCTBa TOro, YTo
MALLEBbIE MOMEHOBI CHINKAIOT PUCK
pasBuTUs Kapueca. BonokHucTble npo-
LLyKTbl 11 2paxuc Takxke npogeMOHCTpU-
poBasI CMOCOBHOCTb CTUMYNMPOBATH
CMIOHOOTAENEHIE, YTO Camo Mo cebe

CBA3aHO C MOJb301 419 MPOCUNAKTUKIA
kapueca [54].

B TeyeHme MHorux net bbin n3BecTeH
noTeHLUmMan CoeauHeHA, Taknx Kak
MOYeBUMHA, KOTOpbIE MEHAIOT cpefy
B 3y6HOM HasleTe Ha LLIEMNOYHYIO 1, TaKIM
06pa3om, 6oploTCA ¢ NOBPEXAAIOLLM
AeNCTBUEM KIUCNOT, FreHepupyemMblx
Mukpo6Gamm [75]. Heckonbko net Ha-
3aj TaKkxe OblNo YCTAHOB/IEHO, YTO
y nauueHToB ¢ 3aboneBaHnem noyek
yacToTa Kapueca Huxe [59, 63], uto
COY€ETaeTCA C MOBBILIEHHLIMU KOHLIEH-
TPpaLMAMIA MOYEBUHbI B CIIOHE 11 MOBbI-
LLIEHHbIM pH CrItoHbI B COCTOAHIN MOKOS.
Ha aTom ocHoBaHum nponaraxaupyeTca
pobasneHne MoYeBIHbI 6O B CTO-
Marosoriieckie npogykTel [36], niubo
B XeBarerbHble pesuHkm [32]. OpHako,
10 HeNoATBEPXKAEHHbIM [aHHbIM, OTYETHI
0 3anaxe aMMIaKa B TaKiX npogyKTax
Mpy 1CMOMb30BaHUA MOTYT OrpaHIYiA-
BaTb MPUEMNEMOCTb A/1A MoTpedbuTeneit.

CyLuecTByeT onpegeneHHan nurepa-
Typa 0 NPOTBOKAPMO3HOM NOTEHLMane
apruHiHa [57]. ApriHiH — 310 HaTypab-
HaA aMUHOKICIOTa, KOTOpas ABNAETCA
0693aTesbHbIM 371EMEHTOM ANA MHOrX
bronornyecknx npoLeccos. ApruHuH
MPUCYTCTBYET B CIIIOHE B ECTECTBEHHBIX
YCNOBUSX, OH COBMECTIM CO (D TOPOM.
US Food and Drug Administration ap-
FMHIH KaTeropuanpoBaH Kak 6esonac-
HbI MULLEBON WHrpeaneHT. ApritHuH
ABNAETCA OUNONAPHON MONEKYNOIA,
KOTOpas IMEET Kak NOMOXUTENbHO, TaK
11 OTpULLATENbHO 3apAXEHHbIE rPYMMbl.
ApriHH crocobCTBYET NpeLnMTaLAn
MOHOB KanbLa 1 chocdopa ¢ hopmu-
poBaHuem 60ratoro KasnbLemM cros.

Hcnonb3oBaHne caxaposaMeHuTesiel

B TeyeHne MHorux net B kayectse
peLueHna pacTyLuein npobnemsl Ka-
pueca, CBA3aHHOI C NpUCTpacTuem
niofeii K cnagkomy, npeanaraetcs
LUMPOKMIA CMEKTP 3aMeHuUTeneil caxa-
pa u nogcnactuteneid. B vactHocTn,
KCUNT peKnammpoBaca B KauecTse
NOTEeHLMabHOro NPOTUBOKAPUO3HOrO
cperctsa. Keunut npeacrasnser co-
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6ol 5-yrnepofHbIi caxapHblii CnPT,
BCTpEYaloLLmMiics B NPUPOAE B pas-
NMYHbIX pacTeHusx. OH obnagaet no-
TEHLMaNbHOI MPOTUBOKAPUO3HOIA aK-
TUBHOCTbIO 6r1arofaps MHrMbUpyioLLEMy
ahpekTy, 06yCNOBNEHHOMY LKIIOM,
Ha meTabonuam caxapa S. mutans
[72], B TO Bpems Kak Gonbluas YacTb
MUKPOIOpbl NONOCTM pTa BoobLe
He MeTabonuaupyeT Keunut. HepasHo
obcyxpanoch BANAHWE KCunnuta Ha
CHIDKEHNE BEPOSTHOCTU Pa3BUTUA Ka-

pueca, CBA3aHHOe Kak C BKIIOYeHNeM
ero B XeBatesbHble pesuHku [22], Tak
11 B paLyoH nutaHus [52). KnuHunieckue
MpeuMyLLLECTBa HabJIofanch B HEKOTO-
PbIX UcCneaoBaHusx [45, 46]. OgHako
MPEUMYLLIECTBA Ero NPUMEHeHIs Tpeoy-
10T NpoBeAEeHIst HONbLLETO KONNYeCcTBa
nccnenosaHuii [27].

Kennut cHinkaeT agresuio kapreco-
FeHHbIX MUKPOOPraHU3MOB K TBEPAbIM
TKaHAM 3y60B, MpenaTCcTByeT 06paso-
BaHMI0 MUKPOBHOIA 6110nNeHK, YTo Cro-

COBCTBYET NyULLIEMY FUTMEHNYECKOMY
cocTosHMo nonocT pra [1, 73].

3aknioyeHue

B HacToslLLee BpemaA NpusHaHHbIMA Ha
MIPOBOM YPOBHE CTpaTervamMIA Mpocpluiak-
TUKV Kapiieca SBMSIOTCA MArAeHa, niTaHue
1 ncnonb3osaHue dropugos. fpyrue
MOAXOZb! 3y4aI0TCA B OTAESbHbIX HayuHbIX
1CcnesoBaHnaAX, HO A0 X MaccoBOro
BHeZPEHIA NPOIZET HEMao BPEMEHU,
[OMKHa CopMIPOBaTLCA [OCTaTOYHAA
6a3a foKasaresbHON MeuLHbI.
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B3anMmocBA3b HEKOTOPbIX MapamMeTPOB MyKO3a/IbHOrO UMMYHUTETa NO/1I0CTH
pTa C ypoBHEM BUTaMUHA D y nayMeHTOB C MHOXKECTBEHHbIM Kapuecom

MyrtHeBa A.C., KapaBaeBa T.M., Makcumena M.B., Tepewkos I1.M1., Mnwexnko M.H.,
®edenona E.B., Libibukos H.H., MapwwnHa A.A.

Yumunckas eocyoapcmeennan meouyutckas axademus (4YI'MA)
Poccus, 672090, 2. Yuma, ya. I'opvrozo 39a

PE3IOME

Iesab — OLIEHUTH COJEpIKaHUE UMMYHOPETYISTOPHBIX MOJIEKYJI B CIIOHE Y JIMIl C MHOXKECTBEHHBIM KapHeCcOM
nedurrom 25(OH)D, n onpesieTuTs B3aMMOCBA3U MX BETMYMH ¢ KoHIeHTparuei 25(OH)D, B kposH.

MarepuaJjnl u MeToabl. O0cIe0BaHbI JBE TPYIITHI I B Bo3pacte 20—22 siet. B oy BKiroueHs! 15 genoBex ¢
kapuecoM 1 yposHeM 25(OH)D, menee 20 Hr/mi, B IpyTyto (KOHTPOJBHYIO) — 15 3/10pOBBIX YENOBEK € COMEpHKA-
uuem 25(0OH)D, 30-100 Br/Mi1. B poTOBO¥ JKHIKOCTH OMpeIeNIeHBI KOHIIEHTPAIMH PACTBOPHMBIX (POPM MOJIEKYIT
B7.2 (CDS86), Free Active TGF-bl, CTLA-4, PD-1, Tim-3, LAG-3, IGFBP-4, ICAM-1 meTonoM npoTOYHO¥H 1H-
TO(IyoMeTpuH, KolmuecTBo KatenuuuanHa LL-37, cekperopHoro mmmyHornoOynmuHa A (IgA) MetomoMm uMmy-
HO(EPMEHTHOT0 aHanu3a. Mexxay onpenenseMbIMHI MOKa3aTeNIsIMA PacCUIUTaH KpuTepuii koppensnnn CnupMeHa.

Pe3yabratsel. YV i ¢ kaprecoM u aeduiutoM ButamuHa D BeisiBieHO cHIbKeHue 3HadeHni Free Active TGF-bl,
B7.2 (CD86), PD-1, Tim-3, slgA, xarenumunuaa LL-37 u noseimenue ypoBas IGFBP-4 u ICAM-1 B cirone.
OGHapyKeHO HATMYME NPSIMBIX KOPPENALMOHHBIX CBA3ed Mexay KoandectsoM 25(OH)D, B kpoBu, ¢ 0HOM CTO-
pousl, u 3HaueHmsiMU Free Active TGF-b1l, CTLA-4, B7.2 (CD86), cexperoproro IgA, nentuna LL-37 — ¢ npyroii.
3aukcupoBana OTpULATENbHAS B3aUMOCBA3b MeX Ty BennauHamu 25(OH)D, u ICAM-1.

3akiaouenne. Ha ¢poHe neduimra BuTamrHa D ipy MHOXKECTBEHHOM KapHece B POTOBOW JKHIKOCTH PETHCTPHPY-
10TCs HU3Kue KoHueHTpauu Free Active TGF-b1, B7.2 (CD86), PD-1, Tim-3, cexperoproro IgA, karennuuanHa
LL-37 o cpaBHEHHUIO C KOHTpoJIeM, HO yBenudeHsl 3HaueHus IGFBP-4 u ICAM-1.

KioueBble ¢j10Ba: MHOKECTBEHHBII Kapuec, TMIIOBUTAMHUHO3 D, MyKo3aIbHBI IMMYHUTET.
Kondumukt nHTepecoB. ABTOpHI AEKIAPUPYIOT OTCYTCTBHE SBHBIX M IOTEHIUATIBHBIX KOH(INKTOB HHTEPECOB,

CBs3aHHBIX C Hy6HI/IKaHI/I€I>‘I HaCTOSIICH CTAThH.

Hcrounuk ¢puHAHCHPOBaHUSA. ABTOPBI 3asBJIAIOT 00 OTCYTCTBMM (MHAHCHPOBAHMUS IIPU NPOBEACHUH MCCIIENO-
BaHUAL.

CooTBeTCTBHE MPUHIMIIAM dTHKH. Bce marnuenTs! noanucani nHGOPMUPOBAHHOE COTIIACHE HA yJacTHE B HCCIIe-
noBanuu. Mccnenosanue 0100peHO JOKAIbHBIM 3THYecKM KoMuTeToM YI'MA (mpoTtokon Ne 9 ot 24.06.2019).

s uurupoBanus: ITyraesa A.C., Kapasaesa T.M., Makcumenst M.B., Tepemkos I1.I1., Mumenko M.H., ®e-
¢enosa E.B., Lipioukos H.H., [Tapmuna A.A. B3anMocBsA3b HEKOTOPBIX MapaMeTPOB MyKO3aJIbHOTO HMMYHHUTETA
MOJIOCTHU PTa C YPOBHEM BUTaMHHA D y ManeHToOB ¢ MHOYKECTBEHHBIM KapuecoM. broiemeHns cubupckou meouyu-
not. 2021; 20 (4): 32-38. https://doi.org/10.20538/1682-0363-2021-4-32-38.
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The association between parameters of oral mucosal immunity
and 25-hydroxyvitamin D in patients with rampant caries

Putneva A.S., Karavaeva T.M., Maksimenya M.V., Tereshkov P.P., Mishchenko M.N.,

Fefelova E.V., Tsybikov N.N., Parshina A.A.

Chita State Medical Academy (CSMA)
39a, Gorkogo Str., Chita, 672090, Russian Federation

Aim. To determine the saliva level of immunoregulatory proteins in patients with rampant caries and
25-hydroxyvitamin D (25(OH)D) deficiency and evaluate the association of their concentration with 25(OH)D
plasma level.

Materials and methods. The study was performed in two groups. The experimental group included 15 patients aged
20-22 years with rampant caries and the 25(OH)D plasma level of < 20 ng / ml. The control group encompassed
15 healthy age-matched volunteers with the 25(OH)D plasma level of 20-100 ng / ml. The concentrations of
B7.2 (CD86), free active TGF-f1, CTLA-4, PD-1, Tim-3, LAG-3, IGFBP-4, and ICAM-1 were assessed using
flow cytometry. The levels of LL-37 and secretory immunoglobulin A (sIgA) were measured using ELISA. The
Spearman’s rank correlation coefficient was used to reveal a correlation between the indicated proteins and the
25(OH)D plasma level.

Results. A decrease in B7.2 (CD86), PD-1, Tim-3, sIgA, and LL-37 and elevation of IGFBP-4 and ICAM-1 saliva
levels were detected in patients with rampant caries and 25-hydroxyvitamin D deficiency. A positive Spearman’s
rank correlation coefficient was revealed between plasma 25(OH)D and saliva levels of free active TGF-p1, CTLA-
4, B7.2 (CD86), LL-37, and sIgA. A negative correlation was revealed between 25(OH)D and ICAM-1.

Conclusion. 25(OH)D deficiency in patients with rampant caries is associated with decreased levels of B7.2
(CD86), PD-1, Tim-3, sIgA, and LL-37 and elevated levels of IGFBP-4 and ICAM-1 in the saliva.

Key words: rampant caries, 25-hydroxyvitamin D deficiency, mucosal immunity.
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BBEAEHUE

3y0OHOI Kapuec [BISETCS MHOTO(AKTOPHBIM JMHA-
MHUECKUM IaTOJIOTHYECKUM IPOLECCOM, CONPOBOXKAA-
IOUIMMCA  JeMUHepajiu3alued ¥ MpOTeOIn30M TBeEp-
IbIX TKaHe# 3yOa [1]. DTo xpoHHUYecKoe 3aboieBaHue
IIMPOKO PaCHpPOCTPAHEHO KaK Cpelu B3POCIHBIX, TaK U
nereit [2]. Bo BceM MHpe BBIABICHO HPUOIH3UTEIBEHO
2,4 MIIpA Y4eloBeK ¢ HelleYeHBIM mpolieccoM [3], uTo, B
CBOIO 0oUepenb, 00yCIOBINBACT 3HAYUMOCTD MTOUCKA Me-
TOJOB IPOTHO3UPOBAHUS TEUEHHSI MATOJIOTHH U CIIOCO-
0OB yCTpaHEHUS IPUIHH €€ Pa3BUTHIL.

KapuosHelii miporiecc ¢Gopmupyercss B pe3yibTare
KOMIDIEKCHOTO BO3JCHCTBHS BHEUIHHX U BHYTPEHHHX
(hakTOpOB, Cpemu KOTOPHIX BAXKHYIO POJIb WUTPAIOT HE

TOJIBKO OCOOCHHOCTH MHUTaHHS (YacToTa YHOTpeOIeHuUs
caxapa), IpUCYTCTBUE allUJOTCHHBIX OaKTEepHii, HO U Ha-
pYLIEHHE COCTOSIHUA MECTHOro MMMmyHHTeTa [2]. B pe-
aKIUY KaK BPOXKJEHHOrO, TAK U MPUOOPETEHHOI0 MECT-
HOTO IMMYHHUTETA BOBJIEYEHBI MHOTOUHCIIEHHBIE OEIIKH,
MIPUCYTCTBYIOIINE B CIIIOHE. PE€3UCTEHTHOCTh MJIM BOC-
MPUUMYHMBOCTE K KapHecy 3HAUUTEIbHO KOPPEIUPYET C
HM3MEHEHUS MU COZlepKaHus OeIKOB POTOBOM YKUIKOCTH,
MOIYJIHUPYIOMNX MHKPOQIOPY IMOJIOCTH PTa, MOITOMY
MIPOTEMHOBBIA COCTaB CIIOHBI SIBJIAETCS YYBCTBUTEIIb-
HBIM TIOKa3aTeleM 3/0pOBbs 3y0OB, HEMHBAa3WBHBIM
OroMapKepoM IIPOTHO3WPOBAHUS PHCKA Pa3BUTHS H Te-
YEHHUS MMaTojoTuH [4].

B psage uccnenoBaHuil MOKa3aHO, YTO MHOXe-
CTBEHHBII Kapuec pa3BUBaeTCsi Ha (hoHEe HemocTar-
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ka BuTtamuHa D [5]. AkTtuBHas (opma BHTamMuHa D
— KaJIBIUTPUON — ATO OIWH M3 OCHOBHBIX TOPMOHOB,
peryaupyonmx (pochopHO-KaIbIIUEBbIH MeTa00IH3M
U 00ECTIeYNBAIOIINN MHUHEPATU3aII0 TBEPABIX TKa-
Hel 3yOoB [6]. /laHHOe OMOJOTHYECKH aKTUBHOE Be-
IIECTBO 00J1a1aeT IMMYHOMO Ty TUpYIOIIeH (hyHKIHEH,
B YacCTHOCTH CHOCOOHOCTHIO CTHMYJIMPOBATh BBIpa-
0O0TKY aHTUMHKPOOHBIX IENTHAOB, B TOM YHCIE KaTe-
muuuarHa LL-37, BAusATh Ha KJIETKM UMMYHHOU CHCTe-
MbI [7-9].

[IpoBeneHHOE HAMU paHee HCCIEJOBAaHUE IIOKa3a-
JI0, YTO y JIUI] CO CPeJHEH U BHICOKOH MHTEHCUBHOCTBIO
Kapuo3Horo npoiecca conepxkanne 25(OH)D, B cbiBo-
POTKE KPOBHU HIKE, YEM Y JIHII C MCHBIIICH aKTHBHOCTHIO
mporiecca. JTo, Ha HAII B3TIIA, MOATBEP)KIAET JaHHBIC
JUTEPATYpPbl O TOM, YTO HEJOCTATOK aKTHBHBIX (OpM
BuTamMuHa D sBIsSIETCS 3HAUMMBIM (DaKTOPOM Pa3BHTHS
Kapueca.

[enb paboOTBI — OIICHKA YPOBHS HEKOTOPBIX UMMY-
HOPETYJIATOPHBIX OETTKOB B POTOBOM KHUIKOCTH Y JIUII C
MHOKECTBEHHBIM KapuecoM M Je(UIuTOM BUTaMUHA D
U OIIpeJIeIeHHe B3aUMOCBS3H UX BEMYMH C KOHIIEHTpa-
uueit 25(OH)D, B kpoBu.

MATEPUA/IbI U METOAbI

B nccnenoBannu npussiin yyactue 30 MyX4HH OJI-
HOT'O COLMAIIBHOrO ypoBHS B Bo3pacTe 20-22 net (cTy-
nentel YI'MA), koTopble ObUIM pachpezesieHbl Ha JIBe
rpynnsl. B mepBylo rpynmy (KOHTPOJIBHYIO) BOILIH
15 3mopoBbix uenoBek (uHaekc KIIY — cymma kapu-
o3ubIX (K), mmomOupoBannsix (I1) u ymanenuwsix (V)
3y00B — pasen 0,00 (0,00; 0,00)) ¢ HOpMaTBHBIM COJEP-
skanveM BuTamuHa D (30-100 ar/™M). Bo BTOpYyIO TpyII-
My OBUTH BKJTIOYCHHI 15 4eT0BeK ¢ BEICOKOH HHTEHCHBHO-
CThIO Kapuo3Horo mpornecca (uaneke KITY = 10,3 (9,5;
11,5)) u nepunmurom Buramuna D (komuaectBo 25(OH)
D, menee 20 ur/mi). ['pynnbsl GopMUpOBay, yIUTHIBAS
Knnunueckue pekomenaanuu Poccuiickoil acconuanuu
SHIOKPHUHOJIOTOB 110 JAUArHOCTHKE, JEUEHHUIO U Mpou-
nakTuke geduuura ButamMmuHa D y B3pocibix (2016).
Vposenb MeTabonuta BuTamuna D — 25(OH)D, onpee-
JISUTA B CBIBOPOTKE KPOBH METOJJOM XEMUITFOMUHECLIEHT-
HOTO IMMYHHOTO aHanm3a (Access 2).

Bce ygactHuKE mommucain WHPOPMHUPOBAHHOE CO-
rJIache Ha yJacTue B McclieoBaHuu. B padore coburo-
JIAJIUCh dTUYECKHUE NPUHIUIBI, IPEIbIBIsIEMble Xellb-
CHHKCKON Jeknapanueii BcemupHoOil MeauIIMHCKON
acconuanuu (¢ norpaskamu 2013 r.). Y Bcex sl npu-
HSBIIUX Y4YacTHE B UCCIICJIOBAHUHU, COOMPAIIA POTOBYIO
JKUKOCTb, B KOTOPOH ONpEeeIsaiii KOHIIEHTPALIUIO pac-
TBOPUMBIX MEMOpaHHBIX OeNKOB (MeMOpaHHOTO Oenka
cynepcemMeiicTBa UMMYHOTTIOOYJIMHOB, MPOJyKTa reHa
CD&86 B7.2 (CD86), cBoboaHOM (pakiuu TpaHchop-

MUpyrolero pocroporo (akropa 6era-1 (Free Active
TGF-bl), KOMHTHOWPYIONIMX PEIEenTOPOB (IUTOTOK-
cuueckoro T-muM@oIuT-acconMUpoBaHHOTO Ocnka 4
(CTLA-4) u 6enka 3anporpaMMHPOBaHHOM CMEPTH KJle-
tok 1 (PD-1), 6enka T-KI€TOYHOrO UMMYHOTJIOOYJIMHA
U MynuHOBOTO aomeHa-3 (Tim-3), Oenka reHa akTHBa-
1y muMdonutos-3 (LAG-3)), Genka 4, CBA3BIBAIONIECTO
UHCYNHHONO00HBIH (akTop pocta (IGFBP-4), morne-
KyJry Mexxnerounoil agresuu 1 (ICAM-1)), ucnonssyst
HaOOp 7151 MyJBTUIIEKCHOTO aHanu3a Human Immune
Checkpoint Panel 1 (Biolegend, CLIIA).

AHanu3 POTOBOM IKHIKOCTH TNPOBOIMIM  0e3
pasBeieHUs, BCE DTamlbl KCCICIOBAHUS BBITIONHS-
JUCh COTJAaCHO WHCTpyKnmu Habopa (https://www.
biolegend.com/Files/Images/media_assets/pro_detail/
datasheets/750000504 HU Immune Checkpoint
Panel 1 Manual RO1.pdf). Pesynprarsl oneHuBanmm c
MTOMOIIIBFO TTpoTOoYHOTO TTHTOhIyoprMeTpa Cytoflex LX
(Beckman Coulter, CIIIA).

Kpome Toro, B poToBOil JKUJKOCTH OLEHUBAIN KO-
JUYECTBO AHTUMHUKPOOHOTO MENTHIA — KaTeNUIUAU-
Ha LL-37, cekperopHoro uMmmyHorino0ynuHa A (IgA)
METOJIOM HMMYHO(EpPMEHTHOI'O aHajiu3a C HCHOJb-
30BaHMeM HabopoB peaktuBoB Hycult Byotechnology
(Hanus), «MDA-BECT» (Poccus) COOTBETCTBEHHO.
JaHHbIC TIpeACTaBICHBI B BHAC MEIWAHBI U HHTCPK-
BapTUIBHOTO pasmaxa Me (Q,,; Q,); ;s cpaBHeHUs
IBYX HE3aBHCHUMBIX BEIOOPOYHBIX COBOKYITHOCTEH MpH-
MeHsuIcsl Kputepuit Manna — Yuran. st koppensiu-
OHHOTO aHAJHN3a PACCUUTHIBAJICS HEIapaMeTPHUCCKUI
KpUTEepUil paHroBoii koppemnsaiuu CriupmeHa. 3HaueHue
p < 0,05 paccMaTpuBaJiOCh KaK CTaTUCTUYECKH 3HAUYU-
Moe. B paboTe ucnonp30BauCh NPOrpaMMHBIE TTAKETHI
Statistica 10.

PE3Y/IbTATbl U OBCYXKAEHHUE

AHanmu3 pe3yabTaTOB HCCICAOBAaHMS IOKa3al, 4YTo
IpU BBICOKOM MHTEHCHUBHOCTH KapHO3HOTO Ipoliecca B
CJIIOHE 3HAYUTENBHO CHMXeHOo (Ha 67,82%) comepika-
Hue Free Active Tpancopmupymomero gaxkropa pocra
(TGF) B1 otHOCHTENHEHO KOHTpPOJIS (pUC.).

U3BecTHO, 4TO B TMyJsbIe 3y0a HMEETCS HECKOIb-
ko m3opopm TGF, KoTOpEIE dKCHpPECCHPYIOTCS OJOH-
tTobmacramu, Makpogaramu, T- u B-mumdbonntamu
ITyJBIEI 3y0a Ha MOBEPXHOCTH IUIA3MATHYECKOH MeM-
OpaHbI KJIETOK JHOO CBS3BIBAIOTCA C MEXKKIETOUHBIM
matpukcoM [10]. Tlokazano, uro TGF-B1 unmynmpyer
B OHTOOJIacTax cuHTe3 koyareHa Il tuma, perynmpyer
TPaHCKPUIIIHIO HEKOJIATCHOBHIX OEIKOB (JCHTHHOBOTO
cuanodocgonporenna (DSPP), neHTHHOBOrO MaTpUKC-
Horo Oenka 1 (DMP1)) [10], urpaet BaxxHyI0 poib B pe-
[apaTHBHOM IIpOIecce, B Pa3BUTHUU 3yOOB, PErynupys
nponudepanuto, auddepenunposky kmerox [10-12].
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PucyHOK. YpOBeHb pacTBOPHMBIX MEMOPAHHBIX OEJIKOB B CIFOHE, PETYIHPYIOIIMX HMMYHHBIH OTBET, TIT/MJI

IIpennonaratot, uto pusnonoruyeckas pynxuus TGF-
B 3peJIbIX OJJOHTOOJIacTaxX CBsA3aHa ¢ 00pa30BaHUEM BTO-
PUUHOTrO JICHTHHA, MUHEpaJIu3aleld HHTAaKTHBIX U 3]10-
POBBIX 3y0OB, a TAaKXKe C Ierpaganreil MaTpruKca mpy Imo-
BpexaeHun 3yooB [11]. BepositHo, TGF-B1 npunuMaet
ydacThe ¥ B aHTUMHKpPOOHOH 3ammuTe 3y0a, XOTS 3TOT
MEXaHH3M J0 KOHIIa He OHSITEH.

Hamu oOHapyskeHO Hamdue MpsIMOil KOPPeIsIInoH-
HOW cBs3u cpeanel cuiel (# = 0,67; p < 0,001) mexmy
yposusimu Free Active TGF-bl B cmrone u 25(OH)D, B
KPOBH y JIMI] C MHO>KECTBEHHBIM KapuecoM u aeduiu-
TOM BuTaMMuHa D. B KOHTpOIbHOM Ipymnne Takoil 3aBU-
CHUMOCTH OOHapyxeHo He Obuto. B HayuHOU nuTepaType
TOXX€ MMEIOTCS JaHHbIe O HAJIMYHUU KOPPEIALUOHHBIX
ceaseit Mexny 3HaueHusiMu TGF-bl u Buramuna D, ipu
HEKOTOPBIX 3a0osieBaHusAX [13], omuchIBacTCS PoJib BH-
TaMUHa B MeTa0O0JIM3Me JJAaHHOTO TpoTerHa [ 14].

BaxHoe 3HaUYeHHE B ONTHMANEHOM (HOPMHPOBAHHUU
KJICTOYHOTO MUMMYHHTETa MMEIOT KOCTUMYJIATOPHEIC U
KOMHTHOUTOPHBIE CUTHAIBHBIC MOJICKYJIBI, HA3bIBaEMBIC
eIe UMMYHOJIOTHYECKIMH KOHTPOJIBHBIMH «TOYKAMM)
(UKT). CymecTByeT HECKOIBKO ITyTel KOCTUMYJIISIINT U
kouHruoupoBanus T-knetok. KoctumynupoBanue obe-
crieurBaeTcs cBsizbiBaHueM Oenka B7.2 (CD86) ¢ CD28,
JIOKaNU30BaHHBIMU Ha MeMOpaHe T-knerok. Konnrnbu-
pYIOIIMI CUTHAJ, BbI3bIBAIOLINI OrpaHUYEHUE KIIETOY-
HOTO MIMMYHHOTO OTBETa, HHAYLIUPYETCS pelenTOpaMHu,
BKJIIOYAIOIIUMU B cebs Monekynbl cemeirictea CTLA-4
(Tim-3, Lag-3 u TIGIT). 3T MoneKyIbl HAUMHAIOT KC-
IpeccHpoBaThesl Ha MeMOpaHe T-KJIeToK mociie UX aKTu-

BallMH U, CBS3BIBAsICH C TeM e npoTernHoM B7.2 (CD86),
TOpMO3ST 0OpazoBanue 3PpPeKTopHbIX T-KIETOK.

Bropeim xomnonentom UKT siBnsiercs KOMHruOu-
pyromuit penentop PD-1, GyHKIHS KOTOPOTrO HECKOJb-
ko ornuydaercs ot takoBoi CTLA-4. Ob6a peuernropa
MOJABIIOT Tpoiudepanuio T-KIETOK, WX BBEDKUBAe-
MOCTh, cuHTe3 UTOKHHOB, HO CTLA-4 yrueraer xie-
TOYHBIA IMMYHHBIH OTBET B paHHEH (hasze u Tpexke Bee-
ro B quMdouaHbIx TkaHsix, a PD-1 — B mo3gHei ¢ase
u B nepudepuyeckux TkaHax [15]. Konnrubupyrommue
peNenTophl UrPalOT KIOYEBYIO POJIb B TMOAJCPKAHUA
MMMYHHOT'O TOMEO0CTa3a U B IPEAOTBPAILICHUN Pa3BUTHUS
ayTOMMMYHHBIX NIPOIIECCOB, P ATOM o0ecrednBas 3¢-
(hbekTUBHBIC UMMYHHBIE PEaKIUK AT YHUUITOKEHUS Ma-
TOTEHHBIX MUKPOOPraHu3MoB [15].

B Hamem uccieJoBaHUU IPU BBICOKOW WHTEHCHUBHO-
CTH KapHO3HOro mpoluecca 1 aeduuute BuTamuHa D 1o
CPaBHEHUIO C KOHTPOJIHOM IPYNIION B CIIFOHE CTATHCTH-
YEeCKH 3HAYMMO OBLIM CHYDKEHBI BenmnuuHbl PD-1 — Ha
83,82% (p = 0,001), Tim-3 — na 40,75% (p = 0,004) u
B7.2 (CD86) — na 61,47% (p = 0,007) (c™. puc.). Kon-
neHTpauuu Lag-3 jauibs JeMOHCTPUPOBAId TEHACHIUIO
K CHIDKeHHIO U ObutH HIbke Ha 50,11% 1o cpaBHEHHIO ©
KOHTPOJIEM.

KoppensauuoHHbli aHaIu3 BbISIBIII HAJTMYKE TPSAMBIX
cszeld Mmexxay 3HaueHusMH CTLA-4 cimonsr u 25(0OH)
D, (r = 0,63; p = 0,010) cbIBOPOTKH KPOBH, & Takxke
mexay uuppamu B7.2 (CD86) u 25(OH)D, (» = 0,70,
p<0,001) y manueHToOB ¢ KApHEeCOM U JC(PHUIIUTOM BUTA-
MuHa. Takke B 3TOW rpyImie UccleA0BaHus oOHapyKe-
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Ha psMast 3aBUCUMOCTh Mex 1y BenuarnHamu CTLA-4 u
B7.2 (CD86) catonsl (r = 0,77; p < 0,001). B xorTpomne
ObuUTH 0OHAPYKEHBI KOPPEJSIIUU TOIBKO MEXTy 3HaUe-
Husimu niokazareneit CTLA-4 u B7.2 (CD86) (r = 0,56;
p=10,019).

B namem wuccnemoBaHWHM Takxe OBLJIO BBISBIIC-
HO mnpeBblicHue copepkanuss IGFBP-4 na 187,39%
p=0,01) B poTOBOH KUAKOCTH OTHOCUTEIHHO KOHTPOJIS
y TAIlMEHTOB C MHOKECTBEHHBIM KapuecoM (CM. pHC.).
IGFBP4 — 310 6en0K, KOTOPBIH MOAYJIHPYET ACUCTBUE
uHCyarHONoA00Horo akropa pocra (IGF-1). Uucynu-
HOMOAOOHBIN (DaKTOp pOCTa, €ro peuenTopsl, CBA3bIBa-
toure 6enxu (IGFBPs), urpaior kpuTuueckyro posib B
HOPMAaJIbHOM Pa3BUTHHU, POCTE TKaHEeH, OOMEHE BEIECTB
u romeocrase [16]. IGF-1 sBisercs Haubonee pacmpo-
CTpaHEHHBIM (aKTOPOM pOcTa B KOCTHOM MAaTpPUKCE
[16], HEKOTOpBIE M3 MOJEKYJSIPHBIX MEXaHH3MOB €O
y4acTusi B OCTEOTeHHOH an(pdepeHnnpoBKe H3YUCHBL,
HO 0 (P)YHKIIMH IIECTH BBICOKOA((OUHHBIX OENKOB, CBS-
spiBaroiux IGF (IGFBP 1-6), noctymHo ropa3no MeHb-
e nHdopmanuu. Takue ucciaenoBaHus B 3SHAYUTEIHHON
crenieHu orpanuueHs! poibsto IGFBP-4 u IGFBP-5 B
KOCTHOMU TKaHH [17].

Taxxe Hamu OOHApPYXEHO YBEITHYEHUE 3HAYCHUUN
ICAM-1 B cirone y nanueHTOB ¢ KapuecoM Ha 181,02%
(» = 0,04) oTHOCUTENBHO KOHTPOJIs (cM. puc.). MHTe-
pECHO, uTO B 3TOIl rpymme Obula 3a()UKCHPOBAaHA OTPH-
naTenpHas B3auMocBssb (r = —0,56; p = 0,024) mexny
3HaYeHUAMH METa0OJIUTa BUTaMHHA D M BenTW4YMHAMU
JTAHHOM MOJIEKYJIbl MEXKJIETOUYHOW aAre3uu, B TpyImie
KOHTpPOJISL CHyIa Koppemsinuu Obuia ciadee (r = —0,44;
p = 0,047). ICAM — npoteuH, peryJupyroumi KoH-
TaKTHl MEXIy KICTKAMH UMMYHHOH CHCTEMBI, a TakkKe
sHIOTEeNTHEeM cocyaoB [18], obecrneunBaromuii mpoy-
HYIO aIF€3HI0 JIEUKOIIUTOB K COCYAUCTON CTEHKE U CITO-
COOCTBYIOIIEH MPOHUKHOBEHHIO JTHX KICTOK B CJIOH
WHTUMBI. BocnanuTenapHBIA TPOIECC yBEIMYUBAET
skcipeccuto ICAM-1 [18]. CymiecTByrOT paboOThI, TO-
Ka3zpiBatoniue, 4ro yposeHb sSICAM-1 B kpoBu Koppe-
mupyer ¢ TshkecThio nepuogontura [19]. C.L. Greillera
Y COaBT. MIPOJAEMOHCTPUPOBAIH, YTO METAOOJIUTHI BUTA-
MuHa D ocnabinsitor nHAyEpoBaHHy0 RV skcnpeccuro
ICAM-1 [20].

Kpome apyrux npoumx B3allUTHBIX MEXaHH3MOB,
CJIIOHA YEeJIOBEKa COAEP)KUT HECKOIBbKO MMMYHOTJIO00Y-
JIMHOB, COCTABIISAIOUINX OKOJIO 5—15% OT BceX CIIOHHBIX
6enxoB [21]. OCHOBHBIM HOAKIACCOM UMMYHOTIIO0YITH-
HOB, OOHapy>KEHHBIX B CIIOHE, sBisieTcs IgA (50-60%),
KOTOPBI JEUCTBYET KaK MepBasi JINHUS 3amuThl [4]. B
pse WCCIEeNOBAaHMN H3ydYanach B3aHMMOCBS3b MEXKIY
UMMYHOTJIO0YJIMHAMH CIIIOHBI U (JOPMUPOBAHUEM KapH-
eca. A. Bagherian u coasr. [22], T.K. Fidalgo u coaBr.
[23] BeIsIBHIIH OoJlee BBICOKHE KOHIIEHTpaIu IgA mpu

JAHHOM 3a00JIeBaHHH, OJHAKO B IPYrod paboTe cood-
maixoch 00 0oOpaTHON B3aMMOCBSI3M MEXKIY YpPOBHEM
9TOr0 UMMYHOTTIOOYJIMHA B CIIIOHE M WHTEHCHBHOCTBIO
Kapueca y feteit B Bo3pacte 3—6 et [24]. B To xe Bpemst
He OBUIO OOHApYKEHO KaKMX-JINOO KOPPEIAIUH MEKITY
KOHIIEHTPaLNeH NMMYHOTIIO0YTMHA ¥ aKTHBHOCTBIO T1a-
TOJIOTHUECKOTO Tiporiecca [22].

B Hamem mccnenoBaHUM MBI PETHCTPUPOBATIH CHU-
JKEHHE ypoBHs IgA B CiltOHE NIPU MHOXKECTBEHHOM Ka-
pHuece OTHOCHUTENBHO KOHTpouist Ha 77,62% (p < 0,001)
U yMeHblIeHue KoHueHTpauuu LL-37 nHa 62,5%
(» = 0,045) (rabmuma). KoppensuMoHHBINH aHaNMM3
BBISIBUJ TIPSIMBIE CBSI3U MEXAY 3HAYCHUSIMH MeETabo-
auTa BUTaMuHa D, ¢ OJHOI CTOPOHBI, U YPOBHEM SIgA
(r=10,88; p=0,001), a Taxxxe nentuna LL-37 (r = 0,52;
p =0,037) — c apyro#i, B rpymie Jinl, CTPAAAIOLIUX Ka-
pHecoM, U IOJOOHbBIE KOPPESALHUU B KOHTPOJIE.

TaGnuna

ConepixaHue aHTHMHKPOOHBIX NENTHI0B POTOBOIi MOJIOCTH
B CJIIOHE Y MALMEHTOB ¢ MHOKECTBEHHBIM KapuecoM
u aepuuurom 25(OH)D, Me (Q,; Q)

Toxasarens KonTtpons, Knunnueckas rpynmna,
n=15 n=15
CekpeTopHBbIi ) 12,31 (9,11; 15,53)
IgA, 1/ 55,00 (50,00; 61,46) »<0,001
Karenuuuaua . 0,21 (0,13; 0,38)
LL-37, ur/mn 0,56 (0,37; 0,72) p=0,045

IIpumeuanue. YpoBeHb 3HAYMMOCTH PA3INYMN II0 CPAaBHEHUIO C
KOHTPOJIEM — p.

KarenmuuuauHel, OTHOCAIIMECS K aHTUMHKPOO-
HBIM TICTITHIaM, SIBISIOTCS BaXXHBIMH (hakTopamMu
BPOX/ICHHOTO MMMYHMTETa B IOJOCTH pra [25, 26].
S. Davidopoulou u coaBT. 0OHapy>KHIH, YTO KOHIIEH-
Tpauus LL-37 B ciroHe Oblla HUXKE Yy JeTeld ¢ BBICOKOH
aKTHUBHOCTBIO KapHO3HOTO MPOLECCa MO CPAaBHEHUIO C
neTbMu 0e3 JaHHOU matosoruu [27]. AxtuBHas (Gopma
BuTamMuHa D Takoke BiusieT Ha rymopaibHbiii Th2-um-
MYHHBIH OTBET, yrHeTash SKCIPECCHIO IUTOKMHOB Thl
U yBeIHYUBast ceKpenuto Th2-UTOKMHOB, B TOM YHCIIe
IL-4 [9], 9TO, BO3MOKHO, CKa3bIBACTCS HA CEKPEIINH M-
MYHOTJIOOYITHHOB, B YaCTHOCTH, Ha MPOIyKIHH IgA.

Takum 00pazoMm, JaHHBIE TUTEPATYPHI U MOTyUYCHHBIC
HaMH pe3yNIbTaThl CBHACTEILCTBYIOT O UCOAIaHCe MyKO-
3aJIbHOTO UIMMYHHUTETA KaK O B)KHOM (DakTope pa3BUTHS
kapueca. Takxke, Ha Hall B3IJIAJ], HEIOCTATOK BUTAMHHA
D B opraHuzMe MOXeT CIYyXUTb (DaKTOPOM pa3BUTHUS
9TOM MaTOJIOTHH, HApsAAy C MOHWKEHHBIM COJIEp)KaHH-
em B cmone Free Active TGF-bl, B7.2 (CDS86), PD-1,
Tim-3, cekperopHoro IgA, xarenunununa LL-37 u no-
BeimeHHBIM ypoBHeM IGFBP-4 u ICAM-1. Haznauenune
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OpwuruHasibHble CTaTbu

BUTaMHHA, BEPOSITHO, IPUBEIET K HUBEIMPOBAHUIO 00HA-
PYKEHHBIX HapYLIEHUH B MyKO3aJIbHOM HUMMYHUTETE.

3AKNIOYEHUE

Ha ¢one mepunnra ButamuHa D mpu MHOKECTBEH-

HOM KapHece B POTOBOM KHUAKOCTH PETHCTPUPYIOTCS
HU3KHE KOHIICHTPAIIMA WMMYHOPETYJIATOPHBIX OEIKOB
Free Active TGF-bl1, B7.2 (CD86), PD-1, Tim-3, cekpe-
topHoro IgA, katemumuauna LL-37 1 BeIcOKHE KOHIICH-
tparuu IGFBP-4 u ICAM-1 no cpaBHEHHIO C KOHTPOJIb-
HOM rpyImoii.
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0630p peMuHepanu3yoLLnX NeKapCTBEHHbIX CPEACTB,
NPUMEHSIOLLIUXCA ANA NPOGUNAKTUKIA U NeYeHIs HauanbHOro Kapueca smani

A.JI. To;moBaHeHKO

Ilepmckas eocydapcmsennas papmavesmuueckas akademust (614990, . Iepmv, yn. Ionesas, 2)

OpHo 13 BefywWwyx MecT B NPodUnakTuKe 1 neYeHuy HauyanbHOrO Kapueca SManu 3aH1MaeT peMUHepanm3syioLas Tepanus.
B cTatbe npepcTaBneH 0630p MOHO- M KOMIIEKCHBIX JIEKAPCTBEHHbIX CPEACTB B Pa3fMYHbIX IEKAPCTBEHHBIX dopmax, npume-
HAIOLMXCA ANs NPOPUIAKTUKU U IeYEHUs HayaslbHOro Kapueca amanu. PaccmoTpeHa ocHoBHas npobnema peanvsaumm cove-
TaHHOWN MUHepanu3yoLlen NPodpUNaKTUKN — HECTabUNbHOCTb PAaCcTBOPOB C MOHaMU Kanbuua, pocdaTto 1 pTopraa, a TakxKe
TeopeTnyeckas OCHOBa COUETaHHOW MUHepanu3yoLen NPOGUNAKTAKI N MEXaHN3M JENCTBIA MECTHBIX PEMUHEPANTN3YIOLLNX
CPeACTB, 3aK/0YaLUIACA B JOMOMHEHNN OKONT03y6HON cpefibl peMyHepanu3yoLwumMy noHamu. NokasaHa nepcnekTrBHOCTb
NPYIMEHEHUA anmINKaLNOHHbIX IEKaPCTBEHHbIX GOPM Ha OCHOBE MONMMEPOB — renei 1 NeHoK. bnarogapsa cTpyKTypupoBaH-
HbIM BOZHbIM MPOCTPAHCTBaM B FrefifiX 1 MyieHKax obecneurnBaeTcs 3alnTHbI 3PEKT OTHOCUTENBHO B3aMIMOAENCTBUS OCHOB-
HbIX MVHEpPanu3yoLWmnx NOHOB, YTO NMO3BOJIAET COXPAaHUTb UX B CBOOOAHOM aKTMBHOM COCTOSIHWM U TEM CaMbiM 06ecneynTb
CyLLeCTBEHHOE NOBbILIEHNE NPOHNKHOBEHMS B KPUCTANTMYECKYIO PeLIETKY SManu.

Knwoyeseie cnoea: kapuec, kaneyud, pocghop, pmopud

PacnpocTpaHeHHOCTb Kapueca 3y6OB IpefcTaBisaeT ce-
pbesHyIo MpobeMy Il 35paBOOXpaHeHNs B OOIbIINH-
CTBe CTpaH Mupa. B macrosamee Bpema B Poccun n 3a
pyb6exxoM oTMedeHa BBICOKas MHTEHCUBHOCTb M pac-
HPOCTPaHEHHOCTb 3TOTO 3a00/MeBaHMs, HOCTUTAOIAS
99 %. HecmoTps Ha 6onmblune ycIexu B IpOQUIaKTUKe
U JIedeHMN Kapueca 3y6OB JaHHasI IATO/IOTHsI IPENCTaB-
JIsIeT Cepbe3HYI0 MPo6IeMy, OCTIOXHIOUIYIOCS POCTOM
CTOMMOCTY BOCCTQHOBUTEIBHOTO JIEYCHNS U HOBBIMMU
IOKa3aTenbCTBaMy B3aMIMOCBA3€El OCTIOXKHEHNIT Kapueca
" psAfa coMarndecknx 3abonesanuit [3, 37]. [Toatomy
OIHO 13 BeAYIIMX MeCT B IPOUIaKTUKe U IeYeHNN Ha-
4ya/IbHOTO Kapyeca 3Ma/Iy 3aHUMaeT peMUHepaIn3yIolas
Tepamus, KOTopas paccMaTpUBaeTCs B KadecTBe IPUO-
PUTETHOM CTOMATOIOTMYECKO IIPOLIEYPhI M CUNTAETCSA
3KOHOMUYecK! 6oee 3¢ HeKTUBHOI, YeM OIlepaTUBHO-
BOCCTaHOBUTENbHOE 1eueHue [16].

CoBpeMeHHbII ACCOPTUMEHT IIpenapaToB LA IeYeHI
" IpOoPUIaKTUKM HaYaTbHOTO Kapyeca SMay IpefCcTaB-
neH nekapctBeHHbIMHU cpenctBamu (JIC) B pasamuHbIX
nexapcTBeHHbIX popmax (JID) c omHMM MM HECKONBKUMMU
peMyHepann3yoImyMy KOMIIoHeHTaMu. OCHOBHBIM MeXa-
HU3MOM JIe/ICTBMSI MECTHBIX PeMIHEPATN3YIOIIX CPENCTB
CIIY>)KUT JOIOTHEH)Ee OKOIO3YOHOI Cpefbl peMIHepan-
syromumMy MoHaMmu. CylljecTBeHHAasA 4acTb 3TUX CPEACTB
MPUHAUIOKUT K BUY He TOIBKO aKTMBHOM CyOCTaHIMM
IJIs TepalleBTUYeCKOro BO3feiicTBUA, HO U K Buny J1D,
KOTOpast 0becrevnBaeT MOMHOTY ¥ CKOPOCTD BO3/AEHCTBHUS
U, KaK C/IefiCTBUe, HACTyIIeHNe GapMaKoIOrMIecKoro
addexra [34].

XuMmuueckas CyTb HadyaJbHOIO Kapueca cBA3aHa
¢ fucbanmaHCoOM MTOCTOSTHHO CMEHSIONNX (B HOpMe) ApyT
ApyTa IMpoLeccCOB pacTBOPEHNS U pelpenunuTanmuu

TonoBanenko AHHa JleoHnpoBHa — KaHf. ¢apM. Hayk, TOLEHT Kade-
apsl dpapmaneBTndeckoit TexHonorny IIT'PA; e-mail: annagolovanenko@
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KpuctatoB ¢ocdara Kaaprysa — amarutos amaan. Oc-
HOBHBI€ IIPOLIeCChI IPOTEKAIOT Ha IPaHNIie CPe — IMaNn
M KMJKOCTH, ee OMbIBaIoIel (KaK IPaBUIo, XUJKOCTH
3y6Hoit 6namky). HanmpaBneHHOCTD Ipoliecca ompepe-
JISIETCS1 CTETeHbI0 HACBILIEHHOCTY OKOMO3yOHOI Cpefbl
amaTuTamMu (KOTOpasi, B CBOIO O4epefb, OMpeRensieTcs
KOHIIEHTpal{Mell MOHOB KajbLiusi, GpocdaToB 1 BOZOPOS-
HBIM INTOKasateneM — pH), a Tak)xe KMCIOTOYCTONYMBO-
CTHIO AMIATUTOB SMAJIH, OIIPELeIsIeMON UX XMUMUIECKUM
COCTaBOM. VI3Ha4aIbHO leMUHepann3alyy HOfABEPraeTcs
IIOBEPXHOCTHBIN C/ION 3MaM, 3aTEM, €C/IM CUTyal s
BO3JIe TKaHell 3y6a He HOpPManu3yeTcs, B IPOLecC BO-
BJIEKAIOTCA BCe Oosee U Hojee TITyOOKUe C/IOM TKaHeN —
IDeMUHepanusalusa cMellaercs Braybs. PacTBopeHne
HeopraHM4YecKoil (aspl obecrednBaeTcss KUCIOTAMMI
3yOHOTO HajeTa, XeJlaTHbIE COe[UHEHNSI M «IIOMOTaloT»,
CBSA3bIBas Ka/IbLUIi, IIPOTEOTUTIYECKNE (PEPMEHTDI BbI-
3bIBAIOT AECTPYKIVIO OPraHNYeCKMX MOTIEKY/T MaTPULIbL
IeHTVHA [TOCTIe UX OOHaXKEeHsI BCTIEACTBIUE JeMUHEPaI -
sanun [5, 26, 32, 33, 38, 49].

OcHOBHas Lie/Ib MUHepanusyoleil mpourakTukm
Kapueca 3y0OB — COXpaHUTb 6aaHC IyTeM XUMUIECKIX
npeo6pasoBaHyil 9Maly U HACBILIEHMEM OKOTI03yOHOI!
Cpefbl MOHaMI, COCTABIAIUMY anatuThl. COKpaTUTh
yTpaTbl MUHEPaIOB M3 9Malu U MOOLIPUTH UX MpeLn-
IOUTALNIO U3 OKOJI03YOHOI Cpefbl MOXKHO, €C/IU M3BHE
IPUBHECT B IPOOTIEMHYIO 30HY HY>KHBIE [I/1s1 IepeHachl-
I[EHHOCTY CPE/bI MOHBI Kanblys 1 pocdaTa U3 IUIEBBIX
IpopyKToB, npodunaktudeckux u JIII. B atom cnydae
MO>KHO HafieAThCsl Ha GOpPMUPOBAHME TEX MU MHBIX
coenyHeHuI Kanpuys u ¢pocgara, KOTOpble MOTYT IIOCTe-
MEHHO MOAMPUIMPOBATHCS [0 anatuTa. [Ipu BBefeHNN
dropupa B JIT1, conepskarune nonsl pocdara u Kanbius,
pacTeT BepOATHOCTD IPEUIUTALNN COETHEHNI Kalb-
LM JaXke IpY OTHOCUTENBHO HU3KOM YpoBHe pH [5, 10,
15, 17, 27, 33].
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Takum 06pa3oM, TeOpeTIIeCcKOil OCHOBOJ COUYeTaHHOI
MUHepaIn3yollell IpoQUIaKTUKIA MOXXHO Ha3BaTh H00aB-
JIeHJe VIOHOB Kanblys 1 ¢pocdara B OKOI03yOHYIO Cpeny.
Ho npu suskom yposne pH aToro ne Bcerga 10cTaTro4HO
IS JOCTVDKEHUS TIePEHACHIIEHHOCTY MO THIpOKCHana-
tuTy. OJTHOBpEMEHHOE BHECEHNE B TAKYIO CPENY MOHOB
¢dTopuaa moMoraeT fOCTIYb ePeHAChIIEHHOCTI IO BTO-
pamaTuTy U TakKuM o0pasoM IOMYYUTH IPeLNIUTALIIIO
(¢ropuposanHOro) amarura.

OcHOBHOII Npo6IeMoIl peannsanuyl COYETaHHON
MUHepaau3ymooueil IpopUIaKTUKI CYUTAETCS HecTa-
OVMIBHOCTD PacCTBOPOB C MOHAMM Kaablus, GpocdaTon
u ¢ropusa (6bIcTpoe OOBEAMHEHNIE IOHOB B MOJIEKYJIbI
U, COOTBETCTBEHHO, CHIDKEHNE OMOfIOCTYIIHOCTY MUHEpa-
JIOB), IIO3TOMY CIIELMA/IMCThI TPAAMUIVIOHHO IpefjIaramm
HOC/IeIOBaTe/IbHbIE ANIUIMKALMK NIperapaToB GTopusa,
Kanbuus u ¢pocdara.

Haubonee monynapHbIMY KOMOMHAIVAMY MOHO-
IIpEenapaToB ABMAKTCA 15-MunyTHBIE anmmKanumu 10 %
PacTBOpPOM Kalblys ITIIOKOHATA, 2,5 % pacTBOPOM ITIN-
nepodocdara Kaapuysa unm 5% pacTBOPOM XJIOpuAa
KaJIbIIMA KyPCOM IT0 15 ceaHCOB, C TOBTOPHBIMU KypcaMu
2-3 pasa B rog. Merop boposckoro-Jleyca sakmodaeTcs
B KOMOMHAIVM pacTBOpoOB: 15-MuHyTHBIE (3 pasa 1o 5
MMHYT) amuKanym 10 % pacTBOpOM IIIOKOHATa Ka/IbLVIs
C TIoC/IeRyomIell anmmKanueii 2 % pacTBopoM ¢pTopuaa
HaTpus B TedeHue 3 MMHYT. [Ipodumakriaecknit Kypc
npepycMaTtpusaeT 10-15 mpouenyp 2 pasa B rog. B metone
Boposckoro-Bonkosa ncnonbsyercs By XKOMIIOHEHTHASA
KOMOMHaIWsI, KoTopas coctont u3 10 % pacTBopa HuTpara
Kanpiusa u 10 % pacTBopa Kucaoro gocdara aMMOHMS.
IToproTaBnMBaOT 3y0OBl M IOCIEAOBATE/IbHO IPOBOJAT
aNIUIMKALUY KOKObIM U3 JAHHBIX PAaCTBOPOB B TeYEHUE
3-5 munyT. Yepes 5-7 nmpouenyp Ha IOBEPXHOCTY 3Ma/IN
U B MMKPOIIPOCTPAHCTBaX MO/, TOBEPXHOCTHBIM CJIO-
eM 06pasyeTcsi BEI[eCTBO OPYLIUT, KOTOPOE SIBISETCS
MCTOYHVIKOM MOHOB pocopa u kampuusa. Meropn T.O. Bu-
HOTPAJIOBOI 3aK/II04aeTca B anmankKauum 2 % pacTBo-
POM ITIIOKOHATa Ka/lblys (2—4 MUHYTBI) C IOCENYIOIINM
nonockauueM 0,2 % pacTBOpoM Hatpus ¢propupa uan
¢ anmnukamyeit propnakom. Meron B.I. CyHijoBa: an-
wmKanus 2 % pacTBOpoM Hatpus gpropupa (3-5 MUHYT)
C ToC/IeAyIoOIell anmInKalueil pacTBOPOM ITIOKOHATa
KanpuuA (4, 6, 9, 21, 30, 43].

K KOMIIJIEKCHBIM peMUHEPanu3yIoLIMM PAcTBOPaM OT-
Hocstcs «PemonenT» u «IIpodokapy». ITpernapat «PeMofeHT»
paspaboraH B PY>KCKOM MEAMIIIHCKOM MHCTUTYTe B 1975T.
['H. ITaxomosbIMm, E.B. boposckum n A 4. JIycte u B HacTos-
Ilee BpeMs 3aperncTpyupoBaH B 11 ctpanax mupa. Iloporok
«PeMopeHTa» IpefcTaBIseT COO0 BHICOKOOUUIIEHHYIO
KOCTHYIO MYKY 3 Ye/TIOCTHBIX KOCTell MOTIOHAKA KPYITHOTO
pOraToro CKOTa, Oy IeHHYI0 METOTOM THMO(IIA3ALIVIN WIN
BaKyyMHOJ cymky. CocTas peMOfeHTa: Kaapluit — 4,35,
docdop - 1,36 %, maramii - 0,15 %, kamnit — 0,2 %, HaTpwit —
16 %, xy10p — 30 %, opranndeckue BemecTsa — 44 %, Mapras-
11a, JKe7ie3a, IMHKA, Meyl U JPYTUX MUKPO3/1eMEHTOB — 10
100 %. ITpemapaT BBIITyCKaeTCs B BUJiE IOPOLIKA, TAOMETOK

Y TPaHYJI, BXOJGUT B COCTaB 3yOHBIX TOPOLIKOB, IIACT, TeJIel,
pactBopOB. Ero 3% pactBop nmpumeHseTcA I alIlIMKa-
I[MJ1 ¥ POTOBBIX ITOOCKaHuit (15-25 M1 pacTBOpa Ha OTHO
IojIocKaHue) 1-2 pasa B Hefienio B TedeHue 10 MecsIieB
B rofy. VIMeroTcsl orpaHMyYeHNs B IPUMEHEHUN Y JieTeit
TOIIKOJIBHOTO BO3pacTa 13-3a BBIPaKEHHOTO TOPbKO-COTIe-
HOTO BKyca. B HacTosIIlee BpeMs BBIITYCK 3TOTO Iperapara
IIpPMOCTaHOBIIEH [20].

«IIpodokap» — MHOTOKOMIIOHEHTHOE PEMIHEPATU3N-
pylolliee CpefiCTBO C ONTUMAIbHBIM COflepKaHUeM U CO-
OTHOLIEHVEM OCHOBHBIX XUMUYECKNX 9TIEMEHTOB, HEOO-
XOAMMBIX JUIA TIOCTPOeHMA KPUCTA/UINYECKO peleTKN
amaTMTOB 3Manu. Bkioyaer B cebs kanpumit, pocdop,
¢dbrop, Marumit, xene3o, MHK, Ka/Init, HATPUIL, XJIOP, Mefb
" cBMHeL, MaTepuar /i ero nony4YeHns — IeMUHepam3ar
TPy64aThIX KOCTeIl KPYIIHOTO pOraToro ckora. B orinune
ot «PemogenTta» comepxut ¢rop. [Ipencrasiser coboit
IPO3PavHYIO0 KMAKOCTb C €fjBa 3aMeTHBIM 0€7I0BaToro IiBe-
Ta 0CaJKOM, COJIOHOBATYIO Ha BKyC. MoXeT IpUMEHATbCA
IJ151 POTOBBIX IOIOCKAHMIT ¥ anIumKaruit [20].

[Tpodunaxtudeckue u TepamneBTHdecKue 3¢ ¢PeKTs
«KJIACCUYECKUX» KambIinii-GocOopHBIX MpemapaTos fo-
CTUTAIOTCA Iy TEM JI/IMTENbHBIX IPOLIENYP U KyPCOB, U He
ABJISIIOTCST CTOMKMMIU. B TO BpeMs Kak OCHOBHBIM Tpe6o-
BaHeM K 1Jlea/IbHOMY COBpeMeHHOMY KaJIbInii-¢pocdop-
HOMY CPeiCTBY CUMTaeTCs1 obecredeHye JOIrOBpeMeHHOTO
KOHTaKTa 3MaJjiy C a/leKBaTHbIM KOJIMYECTBOM Ka/bIuA
u ¢pocdaros, KOTOpble MOTYT BHE[PUTLCS B Hee B 3aJlaH-
HBIX (B T.4. IpM IOMOIIY CaMOTO IIpelapara) yCIOBUAX —
B 4aCTHOCTH, pH 0K003yOHOII CpenBl.

o 90-x rogos XX Beka IMPOKO IPUMEHSNIN «KIac-
CUYecKye» MOHOIIpenapaTsl X UX KOMOMHALIUY, TIpen-
MYILeCTBEHHO B (pOpMe pacTBOPOB, IIyTeM JINTENbHBIX
npolenyp u Kypcos. Takue nperapatsl 0671agaoT ca-
OBIMV afre3MBHBIMI CBOJMCTBAMU ¥ KYMY/ISITUBHBIM 9¢-
(eKTOM B MecTe BO3[EICTBYS, HE3HAYMTEIHOI [TYOMHOI
[POHMKHOBEHSI aKTMBHBIX KOMIIOHEHTOB B TKaHMU 3y0a,
a MxX TepaneBTHYeckuit 3¢ dexT KparkoBpeMeHneH. B pop-
Meé pacTBOPOB MIHepa/JbHble KOMIIOHEHTBI KapyecocTa-
TUYECKUX CPEICTB BCTYHAIOT B PEAKI[MI0 MeXAY c000it
c 06pa3oBaHMeM HEPACTBOPYMBIX COEIMTHEHMIT, TPaKTIye-
CKJ He IPOHMKAIOLVX B 9MaJlb, IO9TOMY PEKOMEHALINNI
K IIPMMEHEHNIO 3aK/II0Ya/I/Ch B HA3HAYEHMY 3TUX CPEJCTB
IOC/IeN0BaTeNbHoO [6, 21, 31, 43].

B 11e/14x noBBIIEHN 6MOZOCTYITHOCTY JAHHBIX CXeM
7ie4eHN s BBeJleHle IIpenapaToB MOXKeT OCYyIeCTBIIAET-
Csl C TIOMOIIBIO 37IeKTpodopesa, YTO 3HAUUTENIBHO 3(-
¢dexTVBHee, YeM OOBIYHBIE TIOIOCKAHMS U ALIIVKALIMIL.
InexTpodopes peMuHepanmU3yOIMX IperapaToB BbI-
MOJIHAETCA CIEeLMANNCTOM B GU3NOTEPAIeBTHYECKOM
KabuHeTe KIMHUKM M CUUTAETCA OFHUM U3 Hambomee
3¢ddeKTNBHBIX cCLIOCOO0B MPOPUIAKTUKY Kapyeca BCIef-
CTBMeE aKTUBHOTO (IIOff AefICTBYEM TOKA) IPOHNKHOBEHV
VIOHOB B TBepfble TKaHM 3y6a. ITOT METOR IPUMEHUM
y B3POCIIbIX, [JeTell CTapIIMX BO3PACTHBIX TPYIII U MOf-
POCTKOB, TaK KaK Ipe[IoaraeT afieKBaTHOe IOBefieHNe
nalyeHTa Bo BpeMs Ipolenypsl. VicronbsoBanue 3Toro
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MeTofia TpeOyeT Ha/m4us CIel[aTIbHOrO 000PyIOBaHU
Y HEIIOCPeICTBEHHOT'O Y4acTV sl Bpa4ya-CTOMATOJIOTa U CBSA-
3aHO C MHOTOKPaTHBIM IIOCEIIeHIeM CTOMATO/IOTMTYeCKOTO
KaOJHeTa U psfIOM APYTUX HeyoOCTB, KaK [ Bpaya, TakK
u 1 maumeHTa [6, 9, 21, 30, 43].

CucreMaTnieckoe IpoBefieHIe OIMMCAHHBIX METOIVK
(3-4 pasa B rogr) I03BO/IACT CHUSUTD IIPUPOCT Kapyeca Ha
30-40 %. ¢ eKTMBHOCTD IPYMEHEHN A IIPENapaToB Kajlb-
st 1 GocdaToB NOBBILIAETCA PV UX BHEAPEHNUN B 9MaJIb
IpY oMo 37eKTpodopesa. OIHAKO CIOKHOCTD IIPOBe-
IleHVS JAaHHBIX alIIMKalyii B aMOy/IaTOPHBIX YC/IOBYAX,
IpYIMeHeHe HECKO/IBKMX IIPeIapaToB, KpPaTKOBPEMEHHBII
addeKT, B CBA3M C KOTOPbIM HEOOXO/VIMBI YacThIe IIOBTOP-
Hble KYPCBI JICYeHYIS], IIPEMIIOIaTal0T 3aMEHY JAaHHBIX CXeM
JIeYeHNS U NIpenapaToB Oojiee eiiCTBEHHBIMM IIPOIOHT Y-
POBaHHBIMM M KOMOVHUPOBAaHHBIMIL.

IlepcrekTMBHBIMYU /IS IPYIMEHEHMsI B PeMMHepaiu-
3yIOIell TepaluM CUUTAIOTCA anIIMKauyoHHble JIO Ha
OCHOBE IIOJIMMEPOB — Te/U U IVIEHKU JIeKapCTBEHHBIE.
Braropmaps cTpyKTYpUpOBaHHBIM BOJHBIM IIPOCTPAHCT-
BaM B TeJIsiX U IJIEHKaX 00ecreunBaeTcs 3alUTHBIN 3¢-
dexr oTHOCUTENBHO B3anmopeiicteus Ca** u HPOS ™, uto
HO3BOJIACT COXPAaHUTh MUHEPA/IN3YIOLINe KOMIOHEHTDI
B CBOOOJHOM aKTMBHOM COCTOSIHUM M TeM CaMbIM obec-
HEeYNTH CYHMIECTBEHHOE MOBBIIICHNE UX IPOHNKHOBEHUS
B KPYCTA/UINYECKYIO PEIIeTKY SMaJIl.

T.H. MenbHNKOBOI paspaboTaHbl IVIEHKY peMIHepa-
JIM3YIOLIETO AEICTBYSA, COfep Kallue ITIIOKOHAT KajIbLsA
u ¢ypamwimH Ha ocHose Hatpuit-KMII [23]. B.K. Jleon-
THEBBIM ITPEIOKEH ISt anmMKanuit 1-2 % renb propupa
Hatpus Ha 3 % arape, KOTOPBIII Tocrie pogecCroHaIbHO
YMCTKYM 3yOOB B Pa3OrpeTOM BYJie KUCTOUKOI HAHOCAT Ha
BBICYILLICHHBIE 3yObI, CITYCTsI 1-2 MUHYTBI I'€/Ib 3aCThIBAET
B BUJie TOHKOI1 IIeHKH [16, 28].

CoBpeMeHHBIMI TPeOOBAHUAMU K PEMUHEPATU3YIO-
IVIM IIperiapaTaM CIy>KaT He TOJIbKO oOecIieyeHye IO/IroB-
PEMEHHOTr0 KOHTaKTa SMaJIl, HO U Ha/lu4due aJjleKBaTHBIX
KOIMYeCTB KanbLus U pocdopa, KOTOpble MOTYT HOBBI-
cutb pH 0K0/103yOHOI Cpefbl U BHEAPUTHCA B 3yOHYIO
smasnb. [Ipumenenne takux JIQ nosBonAer B ycnoBUAX
MacCOBOTO CTOMATOIOTMYECKOTr0 IpueMa MUHUMU3UPO-
BaTb 3aTPaThl BpEeMEHM, 0e3 VICIIONb30BaHNUA CIOXKHBIX
U BOPOTOCTOSAIMX pr6opoB [7, 47].

ITpy maTeHTHOM 0030pe BBIABIICHBI COBPEMEHHBIE
CPEeCTBa peMMHEepaIU3YIOLIell TepaI, IPOU3BOAVMbIE
Ha Tepputopuu PO u 3a pybexxom.

Inacmuner IJM-2, B Ka4eCTB€ MMHEPAIN3UPYIOIILETO
KOMIIOHE@HTA, COIEP>KaT Ka/IbLVil, OfHAKO BBUJIY OTCYTCT-
BusA GocdaT-uOHOB OHU VIMEIOT HEJOCTATOUYHO BBICOKMIT
peMuHepanusyoImit moteHuan [21].

IIpodyxkm Ha ocHose mena SentiStat pefrcTaBiseT
co60if KOMIUIeKC KapOoHara Kanbnusa 1 OuxkapboHata
aprMHUHA — aHAJIOT eCTECTBEHHOTO Ka/IbLUIITPOIIHOTO
KOMIIOHEHTA CJTIOHBI, 00eCIIeYMBaOINIT IPUCOCANHEHNE
KOMIIIEKCa K IOBEPXHOCTU 3y0a. MeflJIeHHOe pacTBOpeHe
KapOOHaTa Ka/IbLs Ha IOBEPXHOCTY 3MaJIV CHOCOOCTBYET
ee oboraieHnio KaabnyeM [40].

Ha ocuoBe mpemapara «PemojeHT», CO3QaHHO-
ro I'A. ITaxomoBbIM U rpymnmnoit corpygauxos LHHVNM
cromaroyoruu, pupmoit «BragMuBa» paspaboran zenv
«benazenv Ca/P» NpONOHTMPOBaHHOTO fAeiicTBUA. JJnu-
TENbHOCTD BO3/IEVICTBIA IIpelrapaTa JOCTUTAeTCA 3a CYeT
00pasoBaHMs IVICHKH, U3 KOTOPOII IIOCTEIIEHHO BBICBOOO-
JKMIAIOTCA U IIPOHUKAIOT B 9MajIb peMUHepaIN3UpYIOLIe
MOHBI Kanbys, Gocdopa, Marams, Kanus u T.4. B cBsasn
C OTCYTCTBMEM B refie PTOpUJA-MOHA PTOpUPOBaHUE OCY-
mecTBaAeTcA npenaparamu «bemarens F» n «benak Fr,
MPOM3BOAVMBIMY Ha OCHOBE IIPMPOJHOTO IOJIIcaxapuya
xnto3aHa. OfHAKO MOC/Ie0BaTe/bHOE MCIIONIb30BaHME
HEeCKOJIbKVX IIPeNapaToB He/laeT JaHHYI0 CXeMy 3aTpyh-
HUTETIbHOI K IIPYMEHEHNIO B YC/IOBYAX aMOyTaTOPHOTO
JIeYeHNs I COBPEMEHHOI'O PUTMA JKU3HU [9, 40, 42].

®opmyna NovaMin npepncrabnser coboil CUHTETH-
YeCKOe CTEKJIO — HAaTpueBblil GocOoCUIMKAT KamibIys.
IIpu KOHTaKTe C 3MaJIbI0 HAaTPUIl CTEK/IA 3aMeIlaeTCs
MOHAaMI BOZIOpofa, ¢pocdaT U Kambluii MUTPUPYIOT U3
¢dbopMybL, co3aBast yCIOBUA A1 COOCTBEHHO IIPELAIN-
tanuu. ®opmyna NovaMin BKIOUeHa B PAJ, TPOSYKIMMA:
3ybHble mopouiky u mactel Oravive Tooth Revitalizing
Paste [46, 48]. OpHako abpa3yBHbIe KOMIIOHEHTHI 3YOHBIX
[aCT 3aTPYAHAIOT IPOHMKHOBEHNE MUHEPaIN3YIOMINX
KOMIIOHEHTOB B 9MaJIb, I03TOMY HanOojiee paliOHaIbHO
VICIIONIb30BATh CaMOCTOATE/IbHbIE ITPeNapaThl /I Ie9eHN A
U IpOopUIAKTUKA Kapyeca SMaIil.

Dopmyna MINERALIN (Poccus, lIBeitijapust) BBefieHa
B COCTaB 3YOHBIX IIaCT, OIIOJIACKMBaTENell 1 Trefeit (Tenb
pemunepam3yioniit R.O.C.S). B ocHoBe popmyrbl me>xuT
Kanpius rantepodocdar 1 Maraus XI0pu, BBELEHHBII
I paboTsl pocdoras, IMAPONUSUPYIOLINX InuLepodo-
dar xanprms, u kewmr [11, 13, 35, 36, 39-41, 43, 48, 50].
Kanbumsa rmnepogocdar obecriednBaeT HachlleHNEe SMa-
1M ABYMsI MIOHAMU, OfHAKO MX COOTHOIIeHue 1:1 He 0bec-
[e4MBaeT JOCTATOYHOTO PeMUHepanusyrolero apgexra.

B coBpeMeHHBIX IPOQUIAKTIIECKNX TACTaX U JIAKaX
OPUMEHSIOT amopPruiti pocpam kanvyus (ACP) deyx-
¢pasHovle cucmemvt, B KOTOPBIX paCTBOPUMbIE COETMHEHSI
Ka/IbIvA U PocdaToB XpaHATCSA OTAEIBHO Y CMELMBAIOTCA
nepey anmuKamyeit ¢ ob6pasoBaHueM aMOP(HOro Kajb-
uust pocara. B 1987 r. sarmarentoBana popmyna — amopgp-
HbLil pocam Kanvyus, cés3anHbITE ¢ Poconenmudamu
kaszeuna (CPP-ACP). [leiicTBue mpemnapaTta OCHOBaHO
Ha Ka3eMHOBOM IIPOTENHE, KOTOPBIN COAepKUT MOHBI
Kanbuusa u ¢pocdara. Kasenn-bochonentus coxpanser
KampLuit U pocdar B aMOpHHOM HEKPUCTATINIECKOM
COCTOSTHMU 11 06ecIiednBaeT BBICOKYIO afire31Io Iipernapara
K TBEpAbIM TKaHIM 3y0a, K MeNINKY/e, K KOMIOHEHTaM
OMAIIKM ¥ MATKVM TKaHSIM [IOTIOCTH PTa, O/Iarofapsi 4uemy
obecreunBaeT IPONOHTMPOBaHHOE Bo3feitcTBIe. Copou-
POBaHHBII Ha 9MajIii KOMIUIEKC BBICBOOOXKAET B OKOJIO-
3y6HYIO Cpefy YacTb MOHOB Kayblyys u pocdara, a 4acTb
amopdHoro docdara KampIys, Bee elle GUKCUPOBAHHOTO
Ka3eMHOM, IOAepKIBaeT aKTMBHOCTD 3TUX MIOHOB, 0bec-
ne4yyBas TPajyeHT KOHL[EHTPaLuuu, HeOOXORUMBII st
HepeMellleHNsA VIOHOB B IOTIOBEPXHOCTHYIO 30HY Odara
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nemunepanusanuy. CPP-ACP BblpabaTbiBaeTcs U3 Kase-
VHa MOJIOKA, [I09TOMY IIPOTHBOIOKA3aH IIallYIeHTaM C aJl-
JIepryeli Ha IpOTeNHBI MOJIOKA V/VJIU TUAPOKCUOEH30aThlL.
[Tpenapare! Ha ocHOBe rnLepodocdara Kambuus, amopd-
Horo ¢ocdara Kanpuusa u aMmoppHoro dpocdaTa KanbIus,
CBA3aHHOTO C GOCPOIENTHAMY Ka3eUHa, BBIITYCKAIOTCS
B GopMe IacT, MYCCOB, Ie/id ¥ IO3NLUOHUPYIOTCA KaK
mpodeccroHanbHble CpefcTBa [8, 12-14, 24, 39, 43-46, 48].

Hob6asnenne noHOB Kanbiusa u ¢pocdara B OKOIO-
3y0HYIO cpefly He0OXOAUMOe, HO IIPY HU3KOM YPOBHE
pH - HegocTaTouHOe yc/moBMe HJIA JOCTIDKEHUA Ilepe-
HACBILEHHOCTN 110 TUApokcuanaruty. OGHOBpeMeHHOe
BHECEHME B TaKyl0 cpefy QTOpPUJ-MOHOB IOMOTaeT J0-
CTUYD NEPEHACHILIEHHOCTY O (PTOPALIATUTY M IIOTYYUTh
HIpenymTanyuo GTOpUpOBAHHOrO amaTuTa. B T0 Bpems
Kak j00aB/IeHne B Cpefly TOIbKO OFHOr0o GTOpI/ia HeoCTa-
TOYHO JUIs JOCTVDKEHMA NMOIOOHOM MepeHaChIeHHOCTI
13-3a HeIOCTAaTKa B Cpefie MIOHOB KanbLys U pocdatos (1x
BHeCEHVe NOBbIIIAET IITAHCHI HA PeIIpelMINTALI0 GTOPK-
poBanHoro anarura). [Tpemnaparst jyisa KanbLuii—-pocdop-
¢dTOp-MUHepaTU3yOLIell Tepallu BBITYCKAIOTCA B hopMe
HACT, TeJ/I M MYCCOB /IS peMUHepaIn3alyy TKaHelt 3y6a
U1 3a9aCTYIO COAEP>KaT BBICOKYE KOHLICHTpalu pTopusioB
[7, 10, 18, 19, 40, 46].

Dupmoit «Hoppa-ocT» nmpeaioxkena crmomamonozuye-
CKAS NONMUMePHAS CamoKneswancs nienka «JJunnen ®»
(marent P® Ne 2245710), obecrneunBaroiias HOCTyIUIEHME
Ha IIOBEPXHOCTb 3yb6a CTPOro KOHTPOIUPYEMOTO KOMU-
4ecTBa (TOPA U XJIOPreKCUANHA OUITIOKOHATA, YTO CIO-
COOCTByeT HOpManIU3auuy MUKPOOMOLeHO3a MONMOCTH
pTa U KyNUMpOBAaHUIO AMUCOMO03a, OTHAKO BHIPA>KEHHOCTD
ee peMuHepamusyoolero a¢dexra HeOCTATOYHA U3-32
Ha/IM4usA TONBKO OJHOTO peMUHEPaIU3yIoLlero KOMIO-
HeHTa — ¢dTopa [1, 2, 29, 36, 43].

Komnaumsamu Germiphene Corporation (Kanazga),
DMG (Tepmanus) 1 psifoM APYIUX paspaboTaHbI euebHo-
npogunaxmuueckue cpedcmea 6 sude PMoPUOHbIX NEHOK.
AKTUBHBIM KOMIIOHEHTOM MX siBisieTcs 1,23 % dropup
HaTpus, HOAKVCTIeHHbIT PocHOPHOI KUCIOTOIL, 4TO 0bec-
neduBaet ObpIcTpoe U 3¢ PeKTUBHOE IOIIoLeHNe GTOPUAa,
Bcero 3a 60 c. Copepxauuiics B GpochopHOIiT KUCTOTE
1oH ¢pocdaTa He HO3BOLIET Pa3BUTHCS AeMIHEPaTU3aLINN
3Masly, OJHAKO B Hay4YHOI1 muTeparype 3¢ ¢GeKTUBHOCTD
IpyMeHeHUs! GTOPUIHBIX IEHOK C MO3UIIMIL JOKa3aTeNb-
HOIT MEUIMHEI ellle He NOoATBepxK/eHa. ITacTsl 1 renm Ha
X OCHOBe BMelaioT 1,23 % ¢ropa n amopdHoro docdara
KaJIbLVsL, TaK COTEPXKUT 5 % Hatpus GTopua 1 aMophHOro
¢docdara xanpuns, rens Topical A.PE Gel mpencrasnen
1,23% ¢ropupmom Hatpus. OFHAKO peryispHoOe IMOCTYIlIe-
HIfe B OPTaHV3M HOBBILICHHBIX 103 (TOpUa MOXET IIpK-
BeCTH K pa3BuTHio ¢pooposa 3y6os [14, 22, 25, 32, 39, 41].

ITepcreKTMBHBIMU [/IsI IPYIMEHEHNsI B PeMMHepai-
3ylolllell Tepanuy MOXKHO HasBaTb annaukayuoHHvie 1P
Ha 0CHOBe NOMUMePOs, MofenupyoLiye o GochopHo-
KaJIbl[1IeBOMY K09 PHLIMEeHTY CIIIOHY 3[,0pOBOTO Ye/IOBEKa,
paspaboTaHHBIe C y4eTOM OCHOBHBIX TpeOOBaHMII peMu-
Hepanuayiouei Tepamuy. OHM NepeHACHIEHbl HOHAMM

Kamp1ys U pocdopa, YTO MOBBIIIAET MUHEPATUSYIOLNIA
HOTEHLMA/ CPEfCTB 0 CPABHEHMIO C IIOTEHIIMAIOM 30~
POBOII CIIIOHBI BO MHOTO pas. [IpeBanuposanue pocparon
HaJ KajJbLieM B COOTHoLIeHMu 4:1, 671arogaps CTpyKTy-
PVPOBaHHBIM BOIHBIM IIPOCTPAHCTBAM B I'e/ISIX U IJIEHKAX,
obecrieyrBaeT 3alUTHBIN 3¢ PeKT OTHOCUTENIBHO B3an-
mopericteus Ca** u HPO}™, 4T0 m03BO/IAET COXPAHUTD
MMHepaIU3Yyolie KOMIIOHEHTHI B CBOOOJHOM aKTUBHOM
COCTOSIHUM U T€M CaMBIM 00eCHeYUThb CYLleCTBeHHOe
HOBBILICHNE UX IIPOHMKHOBEHUA B KPUCTA/UINYECKYIO
pelIeTKy SMaJIN.

B cBA3U ¢ Ieperpy>KeHHOCTBIO OIOI>KETHBIX CTOMa-
TONOTUYECKUX YIPEXKMEHUN U BBICOKON CTOMMOCTBIO
IpUeMOB B YaCTHBIX KIMHMKAX, pallyIOHaJIeH IIepPeBOJ
IpodMIaKTUIECKOro JIe4eHNs B aMOY/IaTOPHBIE YCTIOBUS
Ha MHJVBUYaJIbHOM YPOBHE. TO COITIACYETCS C acIleK-
TaMJ COBPEMEHHOI COLMATbHO-3KOHOMMYECKON XU3HA
U IpeIbABIISET pAL TPeOOBaHMII K peMIHEePaIN3YIOLIM
npemnaparaM: yfo0CTBO IPUMEHEHUA C MUHMMA/IbHBIMU
3aTpaTaMu BpeMeHH, 0e3 UCIIOIb30BaHNUA JOIIOTHUTE Ib-
HOT0 060pyHOBaHUsA, JOCTYIHAs CTOMMOCTb IIpenapara,
C COXpaHeHMeM BBICOKOTO papMaKoIorn4eckoro a¢dex-
ta. K IpuHIMINaNIbHO HOBBIM TEXHOIOTUAM OTHOCATCS
ammukanuoHHele JI® Ha 0CHOBe HONMMMEPOB, B KOTO-
PBIX Orarofapst CTPYKTYpUPOBaHHOMY BOJHOMY IIPO-
CTPaHCTBY IPEOTBPALACTCA B3aUMOJeiICTBUE KaIbLINA
u ¢ocdara, 4TO MO3BOJSIET UCIIOIB30BATh Pa3/INIHbIE
XVMMUYeCKU HeCOBMECTUMBIC COeJUHEHUS STUX VIOHOB
U OCYLIECTB/IATh KOPPEKIUIO UX COREPXKaHUA 110 Kalb-
1ueBo-dochopHOMy KO3DPULIMEHTY A JOCTIKEHNUS
Haubosee BBICOKOTO peMMHepanusyoiero apgexra.
Hannune GpTopyi-1oHa B TOIOTHEHNM K Ka/IbIVIO 1 (oc-
¢daTy obecreunBaeT COCTOSIHME MTE€PEHACHILIEHHOCTH 110
TUAPOKCUATIATUTY. DTO JaeT BOSMOXKHOCTb 00 BEIUHNUTD
9¢dexT B OfHOI ANIIMKALNUN, TO3BONACT UHAUBULY-
anM3UpOBATh JIeYeHNE M NPOPUIAKTUKY HaYaIbHOTO
Kapueca aMaiy, a IPOCTOTa, YE00CTBO, 6€30IacCHOCTD
U JOCTYIHOCTD JyI1 IPUMEHEHUA — OXBATUTDb OOJIBIIYIO
4acTh HaceleHNsA M CHU3UTH OOIUII ypOBEHb pacHpo-
CTpaHEeHHOCTH Kapueca.
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REVIEW OF REMINERALIZING DRUGS APPLIED FOR PREVENTION

AND TREATMENT OF THE INITIAL CARIES OF ENAME

A.L. Golovanenko

Perm State Pharmaceutical Academy, (2 Polevaya St. Perm 614990
Russian Federation)

Summary. One of the leading places in the prevention and treat-
ment of initial caries of enamel is remineralization therapy. The

article presents an overview of mono- and complex medicines
in various dosage forms used for prevention and treatment of
initial caries of enamel. Considered the main problem of imple-
mentation of associated mineralizing prevention is the instabil-
ity of solutions with ions of calcium, phosphate and fluoride, as
well as the theoretical basis combined mineralisa prevention and
mechanism of action of local remineralization of funds, namely,
to Supplement the periodontal environment remineralizing ions.
Shown promising application in remineralization therapy appli-
cation of medicinal forms on the basis of polymers — gels and
films of drug. Due to the structured water in gels and films pro-
vided a protective effect regarding the interaction of the main
mineralizing ions of calcium and phosphorus, which allows you
to save them in the free active state and thereby provide a sub-
stantial increase in penetration into the crystal lattice of enamel.
Keywords: caries, calcium, phosphorus, fluoride
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MeTobl onTUMU3aLIMM JleYeHnA NoceonepaLuoHHOro napesa MUMNYeCKo
MYCKYNaTypbl y NaLueHToB ¢ J00poKauecTBEHHbIMI HOBOOOPAa30BaHNAMM

CJIIOHHDbIX XKene3

AM. KoBanescknit!, A.A. boyapuukop? ?

! Boento-meouyunckas axademus um. C.M. Kuposa (194044, 2. Canxm-Ilemep6ype, yn. Axademuxa /lebedesa, 6),
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Hab6ntoganu 70 yenosek 18-86 neT ¢ nape3om IMLEBOrO HePBa NOC/ie ONepaTMBHOIO fleyeHna JO6POKaYeCTBEHHbIX HOBOO-
6pa3oBaHUI CNIOHHBIX Xenes. MNaureHTbl, NoslyyaBLwe TPaAMLNOHHOE MefIMKaMeHTO3HOe JieyeHne (33 yenoseka), chbopmu-
pOBavi KOHTPOJIbHYIO, MALMEHTbI, MONTyYaBLUME KOMIIEKCHOE JieueHue (37 YenoBek), — OCHOBHYIO rpynmny. B komnnekcHoe ne-
YyeHve MOMUMO MeAUKAMEHTOB BXOAWIN METOAbI UFrnoTepannm 1 rmpygoTepanuu. Y naurMeHToB OCHOBHOM rpynmbl yxe Yepes
MeCAL, OTCYTCTBOBANIN HapyLeHWst QYHKUMIA MUMUYECKKX MbiLLLL B TOKOE U NPY NPOW3BOJIbHbIX ABUXXEHWSAX, MaTonornyeckme
HEeMnpoun3BOJIbHbIE ABVXKEHNA U CUHKUHE3MW. BoccTaHaBNMBanacb CUMMeTpUs nnua, COOTBETCTBOBaBLLAA Mopdodursmnonoru-

YeCKUM 0COBEHHOCTAM nHamnemnagyyma. B KOHTpOJ'IbHOIz rpynne spemsa pea6|/|n|/|TauV||/| goxoauno ao 6 mecsues.
Knioyesoie cnosa: nape3s iuyeso2o Heped, nocsieonepayUoHHaAA pea6unumauu;l, akynyHKkmypa, eupyaomepanUﬂ

[Tpobnema nedyeHys MOCTEONEPALMOHHBIX OCTIOKHEHUI
B YETIOCTHO-/INIIEBOI XUPYPruyu nprobperaeT akTyaib-
HOCTbD B CBA3Y C yBe/IMYEHMEM YaCTOTHI OIlePATBHBIX BMe-
IIATe/IbCTB IO IOBOJLY HOBOOOPA30BaHNII CITIOHHBIX JKeIes.
IIo paHHBIM POCCUIICKOTO OHKOMIOTMYECKOTO HAyYHOTO
LIeHTPa, HOBOOOPa30BaHNs C/IIOHHBIX JKe/le3 COCTaBILAIOT
1-5 % cpepyt BceX OHKOMOIMYeCKuX 3ab0/ieBaHmIT YenoBe-
Ka 11 3% — cpeny OIyXoJieli TONIOBLI U LIeH, Ifie Ipeoba-
HaroT fobpokavecTBeHHble onyxonu [1]. Craructuyeckue
TAHHbBIE O PACIIPOCTPAHEHHOCTH MOCEONEPAIVIOHHbIX
OCTIO>)KHEHMIT y IalMeHTOB C JOOpOKaueCTBEeHHBIMYU HO-
BOOOPa3oBaHMAMU CIIOHHBIX JKeJle3 B IUTepaType OT-
CYTCTBYIOT, HO OTM€YEHO, 4TO Yallle OHM BCTPEYAITCA
y XKeHIuH [2]. 3gech MOXXHO HasBaTh KPOBOTEUYEHMS U3
OIlepallMOHHON paHbl U €€ HarHOeHUe, ITape3 MUMMYe-
CKOJl MYCKY/IaTypbl, cuipoM Ppes, CIOHHbIE CBUILN
ABJIAITCA IOCTIEONEePAMOHHBIMU OCTOXHeHAMM. 50 %

Bouapunkos Anexcannp Anekcanaposud - Bpau IIIIMI, acnupaHT
Kade/pbl OpTOMEANIecKoit croMatonoruy u oprogontun TTMY; e-mail:
m.d._bo@dr.com

OCTIOXKHEHMI IPUXOANTCSA Ha IAaPe3 MUMUIECKON MYCKY-
JIaTyPpBl Ha CTOPOHE OIIePaTHBHOIO BMEIIaTe/IbCTBA M3-32
HOBPEX/ieHNsI BeTBelt /nieBoro Hepsa [3]. ITape3 Mmumu-
YeCKMX MBIIII MOXKET PasBUTHCA U B pe3y/IbTaTe UIIeMUN
HepBa BC/IEACTBYE IOBPEKAEHUA COCYAUCTON CETHU B XOZe
ero BbIfieNleHNA. VIHIVBUIyaIbHble 0COOEHHOCTH CTpOe-
HISI JIMIIEBOTO HEpPBa, TIOKaIM3alysl Y pasMepbl OIYXOJI,
B3aMIMOOTHOIIICHYE OIIYXO/IM Y BETBEIl HepBa, IIPefIecT-
ByIOIIee JIedeHNe, 00beM OIepaliy, BO3PACT MallMeHTa —
BCE 9TV KPUTEPUM BIMSAIOT Ha CTEIICHb BBIPAXKCHHOCTH
Hape3a MUMUYECKOI MYCKy/IaTypsl [4].

B 90 % ciy4aeB mnuTENbHOCTD MApe3a COCTABIAET OT
HeCKOJIbKMX HefIe/b IO 6 MeCsIIeB, Y OT/e/IbHBIX MallVieH-
TOB — 10 rofa [5]. Ha mpofomKuTenbHOCTh BOCCTAHOBM-
TEJIbHOTO NePUOJa BAUAIOT IPeALIeCTBYIOIast Oepalsl
U XapaKTep OIYXOJM, eC/IY OH YXYAIIaeT YCIOBUS IS
/iAo BbIfie/leHns HepBa. bepexkHoe BbIieNieHNe BeT-
Bell JINIIeBOTO HepBa, II0 BO3MOXKHOCTY He HapyLIalolee
€ro KpoBOCHabeHMe, — INIABHBII CIOCO0 IPOdMIaKTUKY
mapesa.
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KazaHckas rocyjlapcTBeHHas MeuLIMHCKas akaaemust

[pumeHenne candetok Spiffies
ons npodMnakTMKu Kapmeca 3y6oe y getem

pPAHHero Bo3pacrta

bepe3una HuHa BacunbeBHa

KaHauaaT MeANLNHCKMX HayK, AOLIEHT Kacpeapbl TepaneBTUYECKON
1 [IETCKOW cTOMaTonorum u optoaoHtun KrMA

420012, r. KasaHb, yn. bytneposa, 16, Ten. (843) 236-67-48

Cmampbsi nocesiweHa sorpocam rnepsuyHol npoghunakmuku kapueca 3yboe y demeli paHHe20 8ospacma. O60CHO8aHO Ha3Haye-
HUe 00HO20 U3 CoBPEMEHHbIX MEMOO08 3MUOmMpPOorHoeo o3delicmaus Ha opeaHbl nosjocmu pma u e2o 6ezonacHocmu. Moka3aHo,
4mo memo0d ro3eornisim ebipabomams y pebeHKa Mo3umueHoe OmMHoOWeHUe K 2u2ueHU4eckoMy yxody 3a rosiocmbto pma.

Knroyeenle cnioga: demu, kapuec, npogunakmuka

H. B. BEREZINA, V. Y. KHITROV, L. V. SHPRENGER

Application of napkins Spiffies for preventive
maintenance of caries of a teeth at children

of early age

Article is devoted to questions of primary preventive maintenance of caries of a teeth at children of early age. Destination of one
of modern methods etiotropic influences on bodies of an oral cavity and his safety is proved. It is shown, that a method will allow to
produce at the child the positive relation to hygienic care of an oral cavity.

Keywords: teeth, children, prevention

[Mpobrnema kapueca 3yboB — ofHa U3 OCHOBHbIX Npobnem coBpe-
MEHHOW cToMaTonorvn n meguumnHel. BO3 Bkntounna kapuec 3y60s B
4YMCro LwecTy BonesHen COBPEMEHHOCTU, NpeayrnpexaeHe KoTopbIxX
ABNSAETCA Hanbornee akTyansHON 3agadven MeaMLMHCKON Hayku 1 op-
raHoB 3apaBooxpaHenus [8]. Mo gaHHbIM BceMupHon opraHmsaumm
30paBOOXPaHEHVS, KapnecoM 3y6oB nopaxxeHo cabitle 90% HaceneHus
3eMHoro wapa [5, 7]. K Tomy e 3aboneBaeMocTb kapuecom BO BCEM
MMpe NPOSIBISET TEHAEHLIMIO K POCTY, 0COOEHHO Cpean AETCKOro Ha-
cenenus. Tak, yxe k 6-7 rogam 80-90% OeTein UMeoT kKapnoaHble 3y0bl.

OTcyTCTBMNE CBOEBPEMEHHOIO fleveHns kapueca 3y6oB npuBoguT
K X NpexaeBpeMeHHON NoTepe 1, criegoBaTenbHO, K paHHeMy CcTa-
peHuto opraHmama. Kapmec 3y60B — 3T0 ANUTENbHBIN XPOHUYECKUI
npoLecc, KOTOPbIA ABMASETCH 04aroM U UCTOYHUKOM MHAEKUMU 1
pa3suTUs anneprun y pebeHka, NOCKomnbKy ¢ nuwen pebeHok no-
CTOSIHHO 3arnaTbiBaeT 6onbLIOEe KONMMYECTBO MUKPOOPraHN3MOoB, a
TakKe NPOAYKTOB Pa3noXeHus TkaHew 3yba 1 nuLm, 3agepxmsato-
LLIMXCA B KapMO3HOM NonocTu. Kpome Toro, 3T ke MUKPOOPraHU3Mbl,
MX TOKCUHbI U NPOAYKTbI XN3HE4EeATENbHOCTI BCackiBaOTCA Yepes
CnM3nNcTyo 060MOYKy pTa U B MecTax KOHTakTa 3yba ¢ YentocTbio.
MocneacTBus Kapneca 4acTo NPUBOASAT He TOMbKO K paspyLUEeHuto
)KeBaTenbHOro annapara, OCNoXHEeHHbIe (OPMbl €ro BeAYT 4acTo K
BOCManuTerbHbIM NPoLeccam YerntCcTHO-NMLEeBo obnacTty, 3abone-
BaHWSIM FTOP-OpraHoB, CEPAEYHO-COCYANCTON CUCTEMBI, pEBMaTU3Ma,
OMOPHO-ABUraTenbHOro annapara, noyek, rnas, KoKHbIX MOKPOBOB
n ap. [3, 6]. Kpome Toro, ansa ntoboro rocyaapcrea 3ybospayebHast
NMOMOLLb SIBASIETCS MaTepuanoemMKon U JOPOroCTosILLEN.

MepBble Npu3Haku nopaxeHus 3y6oB Kapuecom MOryT Mnpo-
ABMATLCS Y AeTel B NepUoa NpopesbliBaHNst BpEMEHHbIX 3y6oB.

KonunuyecTBo kapuosHbix 3y6oB y ogHOro pebeHka, Tak xe, Kak u
4YMCNO KapmOo3HbIX NONMoCTen B ogHOM 3ybe, BpeMs nx NosiBreHust
pasnuyHoO, 3aBUCUT OT MHOIrMX hakTOPOB W onpedenser creneHb
aKTMBHOCTM KapMO3HOro npouecca.

AHanua pacnpocTpaHeHHOCTU kapueca 3yOoB y AeTe, NPoXu-
BatoLWumx B ropogde KasaHu, nokasan, 4yto B Bo3pacte oT 0 go 3-x
net 3abonesaemocTb coctaenset 30,1%, B Bo3pacte 4-6 net —
76,1%. B uenom no Pecnybnuke TatapctaH pacnpocTpaHEeHHOCTb
Kapueca y getei 0o 4-x net coctaensieT 48,2%, cpeaun peten 6
net — 68,5% npwu cpeaHen uHteHcusHoctu 3,32 [2].

Mcxoas U3 coBpeMeHHbIX NPeacTaBrieHnii O NPUYMHE BO3HUK-
HOBEHWS Kapueca 3y060B, ero npeaynpexaeHne MoxeT bbiTb Ocy-
LLIECTBMNEHO KOMMIIEKCOM MEP, HanpaBneHHbIX C O4HON CTOPOHbI Ha
yCTpaHeHne KapmecoreHHon cutyaLlmm B NONoCTu pTa, a ¢ Apyrow
— Ha MOBbILUEHNE PE3NCTEHTHOCTM TKaHen 3yba.

K HacTosiLeMy BpeMeHU NonyYeHbl OCTaToMHO yoeanTenbHble
[0Ka3aTenbCTBa Ponv MUKPOOPraHM3MOB B BO3HUKHOBEHWUMW Kapue-
ca. Cuutaetcs, 4To Bo3byauTenem Kapueca siBnsTca baktepum
Steeptococcus mutans (Ste. mutans). Teopust MUKPOOHO 3Tonornm
Kapveca 3yboB fonroe Bpems Obinia npeamMeTom AUCKYCCUIA, OgHa-
KO B HacTosiLLee BPeEMS porib MUKPOOPraHU3MOB B BO3HUKHOBEHUM
Kapveca MOXHO cYMTaTh foKa3aHHON. B YyacTHOCTW fokasaHa 3aBu-
CUMOCTb Mexay Hanunumem Ste. mutans B cntoHe, (hopMMpoBaHNEM
MUKPOBHOW BrisiLLKkM 1 pa3BuTUeM kapueca 3ybos [1, 8].

Baktepuun Ste. mutans nepegatoTcs OT YerioBeka K YernoBeky, K
MOMEHTY POXOEHWS MOMOCTb pTa MrafeHua npakTuiecku ceoboa-
Ha OT MUKPOOPraHU3mMoB, UHULMPOBaHKE OBbIYHO NMPOUCXOOUT B
paHHeM Bo3pacTe, 3a4acTyto Ste. mutans obHapyxumBatoTcs BO pTy

CTOMATOJI0InA
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pebeHka elLe 10 NpopesblBaHUs NepBbix 3y6oB. 3apaxeHue kapue-
COM HauuMHaeTcsi ¢ MHPULMPOBaHUS nonoctu pra baktepusivn Ste.
mutans. OTCyTCTBYE PerynsipHOro yxoaa 3a 3ybamu y aetei B nepvopn
npopesblBaHus 3y6oB 1 hopMMpoBaHUS xxeBaTenbHOro anmnapara npu-
BOAWT K HAKOMIEHUKO MUKPOOHOTO HaneTa 1 (oopM1POBaHMLo 3yOHoM
GnsiLLKky, KoTopasi MeLLaeT NpoLeccy Co3peBaHns amanu. B mecrax
cKonneHus 3yGHOro Haneta BO3HMKaEeT Kapuec 1 BocnaneHue AeCHbI.

3ybHas Gnswka npeacraensieT cobor Hanbonee CNoXHbIN K
MHOTOKOMIMOHEHTHBbI GUOTWM POTOBOW MOMNOCTU, B COCTaBE KOTOPOro
BXOASIT NpaKTU4ecku BCe NpeacTaBuTenu nonoctu pra. CobeTBEHHO
3ybHan bnswka npeacraensieT cobon ceoero poga bruonneHky, 0b-
pa3oBaHHyo CKOMNMEeHUsIMN BakTepuii B KOHIIOMepaTe NPOTENHOB 1
nonucaxapuaos. brisilukoo6pasoBaHne HauMHaeTcsi ¢ B3auMoaen-
CTBWS1 KUCTbIX ITIMKONPOTENHOB CIOHBI C MoHaMu Ca?* 3y6Hol ama-
1, OQHOBPEMEHHO OCHOBHBbIE FPYMMbl IMUKONPOTENHOB pearmpyroT
¢ hocchaTamu rMapokcuanaTUToB ¢ obpasoBaHNEM NENNMKYbl Ha
noeepxHocTK 3yba. brionneHka obnerdyaet MUKPOOHYHO KONOHM3aLMIO
noBepxHOCTK 3y6a 1 nepBbIMU MOSIBMSIOTCS CTPENTOKOKKM — S.
sanguis, S. salivarius, a 3aTem 1 npoyve NpeacTaBuTeENN MUKPO-
dnopbl. Msarkuii 3yGHOM HaneT npuneraer K knetkam nonocTu pra
HenmoTHO, NMO3TOMY ero OTHOCUTENbHO nerko yaanutb. Ecnu ato
He caenaTb, 3yOHOM HaneT cnocobcTByeT obpasoBaHuio 3yOHOM
6nswkn. CTPEnTOKOKKM CNOCOBCTBYIOT Pa3noXeHWo YrIeBoaoB A0
o6pa3oBaHusi AeKCTpaHa, OCHOBHOIO CKIIEMBAIOLLEro KOMMOHEHTA
3yOHOM BnsILLKK, 1 NeBaHa, pasnaratoLLerocs B AanbHenLwem 4o K1c-
not. 3ybHasa bnswka npukpenneHa K NoBepXHOCTK 3yba JOBOMbLHO
NMAOTHO U YAANUTb €€ 3HAYNUTENbHO CroXHEee, YeM 3yBHOI HareT.

Mpy BbICOKOM copepXkaHuv yrineBodoB B AMETE NMPOUCXOONUT
o6pasoBaHMe GOMbLUMX KOMUYECTB MOMOYHOW KUCNOThI. B MecTe
obpazoBaHus 3y6HOW GRAWKN — TO €CTb NPaKTUYECKU B aHas-
POGHbIX YCNOBUSIX, U30NUPOBAHHbLIX OT BHELUHEN Cpeabl, KUCTble
MeTabonuTel, BelaensieMble 6akTeprsiMu, B 4HaCTHOCTU MOIOYHast
KUCMOTa, HauyMHaloT paspylwaTb aManb 3yboB. Ste. mutans He
TONbKO NPOAYLIMPYIOT OpraHUYeckne KUCIOTbl, HO U TONEPaHTHbI K
KMCIOWN cpeae, OHU CrocoBHbI CyLLLECTBOBATL B KUCTbIX YCIIOBUSX
onsawkm npu pH Hwke 5,5. MNoa BO3gencTBMEM KUCNOT HA MecTe
3yOHON BnALWKN HauMHaeT obpasoBbiBaTbCA AedeKT TkaHen 3yba
1 NosiBNsieTca kapuosHasi nonoctb. Hanbonee yactble mecTta ro-
Kanu3auum kapueca — 3TO eCTEeCTBEHHble yrnybneHuns Ha 3ybax
YyeroBeka, Yalle Ha xeBaTenbHON NMOBEPXHOCTU, NPOCTPaHCTBO
mMexay 3ybamu, obnacTtb werkm 3yba BOonb 4ECHEBOTO Kpasi.

B 3y6ax HenpepbIBHO NPOUCXOAAT ABa NPOTMBOMOOXHO Ha-
npaBreHHbIX npouecca — AeMUHepanu3aumsa U BOCCTaHOBIIEHNE
MUHepanu3aummn (peMmmHepanusauums): bnarogaps Bo3gencTeuio
MUKPOOPraHW3MOB BHavarne Ha 3yOHylo aMarb, a 3aTeM 1 Ha TBep-
[ble TkaHu 3y6a, BbIMbIBAKOTCS MMHEpanbHble BELLECTBA, Hanpumep,
KanbLui, TO ecTb 3yObl AeMuHepanuaytotcs. CritoHa AeNCTBYeT Ha
3TOT NPOLECC HENTPANU3YIOLLIE: U3MULLKN MUHEParbHbIX BELLECTB B
ee CoCTaBe OTKIaAbIBalTCs 06paTHO B TBepAyo CyGCTaHLmio 3y6oB
— MPOUCXOANT peMrHepanmaaums 3y6os. CMeLLeHne paBHOBECKS B
CTOPOHY AeMMHepanu3aLmmn NpuBoauT K ocnabneHuto 3yGHon amanu.

[emunHepanv3oBaHHbIe y4acTky 3yGHON NOBEPXHOCTU MMEKOT BUL,
Genblx NaTeH. PacnosHatb Kapuec Ha 3To CTaaum He NPocTo, Genble
nATHa Ha 3ybax nerko crytaTb C nposisreHveM drtoopo3a. Kapuec
Ha nepBbix 3ybax pebeHKka pasB1BAETCS MEANEHHO, MPOLIECC MOXET
3aHATb MECSILLbI, @ NPY HEAOCTATOYHOWM MUHEpanu3aLm aManm npouc-
XOOWT JOCTaTO4HO BbICTPO. BniocneacTeuu, no Mmepe passutys UHGEK-
L, 311 Benble NATHa MOTyT NPMOBPECTH KOPUYHEBBIN LIBET. 3aMeTHOE
noBpexaeHne 3yb6oB 03HaYaEeT, YTo NaTONOrMYECKUIA MPOLIECC 3aLlern
04eHb Janeko. Bnocneactsum kapyec Bynet pacnpoCcTpaHATbLCS ropas-
[0 6bicTpee, 1 BOPOTLCH C HUM CTAaHET HAMHOTO CIIOXKHEE.

Kapuec BpemMeHHbIx 3y6oB B BO3pacTe 40 2-X NET NlokanmayeTcst
NperMyLLECTBEHHO Ha TEX NMOBEPXHOCTAX 3y6a, KoTopble hopMUPO-
Banuncb B aHTeHaTanbHbIA Nepuos (ragkue NnoBepXHOCTU pesLoB
BEPXHEN 1 HWKHEW YentocTtelt), 0cobeHHOo ecnu oH 6bin Hebnaro-
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NPUSTHLIM 115 Pa3BUTUS Noaa (MMNOKCUS PasfUYHON STUOMOTUK,
rMNoTpous, XPOHNYECKME SKCTpareHTanbHble 6onesHn matepu,
aHeMusi, TOKCUKO3 BepeMeHHbIX 1 ap.).

Mocne 3-x NeT kapMecoM nopaxaroTcs XeBaTernbHble NOBEPX-
HOCTU MONSIPOB, Nocne 4-X NeT — KOHTaKTHble NOBEPXHOCTU Bpe-
MeHHbIX MonsipoB. Crnedyet OTMETUTL BbICOKYIO NOPaXaeMoCTb Ka-
precom xeBaTenbHon noBepxHocTu (80,8% ) NMOCTOSHHBLIX MOMAPOB.

Ny4wwnin cnocob ybepeub 3ybbl pebeHka oT kapueca — NpeaoT-
BpaTuTb nopaxeHune. Hanbonee apeKkTMBHOM 1N peanbHO OCy-
LecTBUMON cTparternen 6opbbbl C KapMecoM paHHero Bo3pacrta
ABNSAETCA BHEAPEHUE 300POBbIX NPUBbLIYEK MMIMEHbI MONOCTU pTa
W nponaraHga MeToAoB yxoda 3a 3yb6amu B JOMAaLLHUX YCIOBU-
ax. Octatkv nuwm, SBnSoLMecs nuTatenbHon cpegon ansa Ste.
mutans, [OMXHbI PerynspHo 1 BoBpems yaanatbes. Pogutensm
1 nnuam, OCyLLEeCTBNSIOWMM YXOA 3a A4eTbMU, HeoBXoAMMO pery-
NSPHO NPOBOANTbL AETAM MMIMEHNYECcKMe npoLieaypbl N0 OYULLIEHNIO
nonoctun pta. Ytobbl Npoueaypa 3akpenunacs 1 NPOYHO BOLUMa B
eXeQHeBHYI0 Npoueaypy yxoaa, CPeAcTBO FMrMeHbl NorocTy pTa
OOMKHO ObITb 9P eKTUBHBIM, 6e30nacHbIM, YAOOHBIM U, YTO He-
MasioBaXXHO, AOMKHO MO3UTUBHO BOCMPUHUMATLCSA peBEeHKOM.

Kak cpeacTBo NpodmnakTukn kapneca XOpoLo 3apeKkoMeH-
nosan cebs keunut CH,OH(CHOH),CH,OH — GesonacHbli Ha-
TypanbHbI nogcnacTtutens [8].

Kevnut — 310 HaTyparnbHoe Cnagkoe BeLLeCcTBO, KOTOPOoe B Mpu-
poge NpuUCyTCTBYET B OBOLLAX M (PpyKTax U ecTb Aaxe B Yenose-
Yeckom opraHuame. OH obnagaeT crnafgkum BKycom. B otrnmune ot
06bIYHbIX CaxapoB (MPUCYTCTBYIOLLMX B MOSIOKE, COKe, B COCTaBe
OOMbLUMHCTBA CMecel AETCKOro NUTaHust), XMMmn4eckasi CTpykTypa
KOTOPbIX COOEPXUT LLECTb aTOMOB yrnepoaa, KCUnuT MMEET TOmNbKo
NATb yrnepodHblX atoMoB. Str. mutans ucnonbayeT B kKayecTse UC-
TOYHMKa SHEPrnmn yrnesodbl C LWeCTbIo atTomamu yrnepoaa. Kevnur,
KOTOPbI COAEPXKMUT NATb aTOMOB Yriepoaa, ycBansaetcs bakrepmsimm
0OYeHb MeAneHHo, bonee Toro, OH UHIMBMPYET POCT U Pa3MHOXeHNe
Ste. mutans. lNMoka3saHo, 4To NOTpebneHne KeunuTa NpakTU4eckn He
cHxaeT pH 3ybHoro Hanerta [3]. PerynsipHoe ncnonb3oBaHue Keunurta
haKkTUyecKkn npekpallaet poct GakTepuii, Bbl3biBalOLLMX Kapuec n
3aboneBaHuns geceH. Kevnut KOHKYpUPYET C LLeCTUaTOMHbIMM caxa-
pamu B npoLecce TpaHCcMeMBpaHHOro nepeHoca, a Takke B MeTa-
onnyeckunx npoLieccax BHyTPM KNneTkn. B otnnyme ot metabonunsma
LLIECTMATOMHbIX CaxapoB, KOTOPbIA MPUBOAUT K BbICBOOOXAEHMIO
3HEeprumM 1 cnocobcTByeT GakTepuanbHOMY POCTY, NpY pacLuense-
HUK BakTepuammn Ste. mutans KCUnNUTa SHePrys TONbKO PacxoayeTcs,
HO He BblcBOOOXaaeTcs. bonee Toro, npu metabonuame kcunuTa
NPOMEXYTOYHbIE COEANHEHNS, ABMNSAIOLLNECSH UCTOMHUKAMM SHEPTUN,
NOrmoLaoTCs, HO He BOCTIpom3BoaaTes [5]. Kpome Toro, kak nokasanmu
ncernegoBaHus, KCUMUT CHUXKAET BbipaboTKy GakTepuarnbsHOM KIeTKom
N KOHLEHTPaLMIO B CrOHE AeKcTpaHa, obecnedmBaroLwero npukpe-
nneHne GakTepuanbHOW KNeTKM K MOBEPXHOCTM 3yba. bbino Takke
rokasaHo, YTO KCUnnUT MHMMbupyeT nepegady b6akTepuii oT matepum
K pebeHKy 6onee adpekTMBHO, YeM xroprekcuauH [6]. W, HakoHeL,
KCUIMUT He TOMNbKO UHIMOUPYET POCT MUKPOOPTaHU3MOB, Bbl3blBAOLLMX
Kapuec, HO 1 CocobCTBYET peMuHepanuaaumm 3ybHom amanu 3a cyeT
NoBbILLEHNS BychepHON EMKOCTM CrItOHbI.

Jlyywnii cnocob NpenoTBpaTUTh Kapnec — HavaTb yXaxusaTb
3a 3ybamu eLle 0o TOro, kKak OHM npopesanuck! [leTckme ctomaTto-
10TV lAaBHO PEKOMEHYIOT NMOCHEe KaXaoro KOpMIIeHUst npoTupaTh
MonocTb pTa pebeHka MArkon CTepuIbHON candeTkom, CMOYEHHOM
B KMnsiyeHon Bogde. Tenepb y Mam NosiBUNOCkL HOBOE, ropasgo 6o-
nee apeKkTMBHOE CPEACTBO MrMeHbl NONoCcTN pTa — AeHTarb-
Hble candeTkm Spiffies. OHM n3obpeteHsl B CLUA goktopom Peem
BarHepowm, gencTBuTenbHbIM YrieHOM AMepuKkaHcKon Akagemun
Meavatpum 1 NPaKTUKYOLWMM CTOMATOMOrOM.

CandpeTkn NnponuTaHbl pacCTBOPOM, COAEPXKALLMM KCUIUT, U rep-
METUYHO 3aneyvataHbl B yAoOHble nakeTuku. Kennut, octaBasicb B
MOmnocCTW pTa, CHUXKAET PUCK pasBUTUS kKapueca. Taknum obpasom,
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Spiffies AencTByOT N0 ABYM HanpaBneHNsiM: MexaHU4eCKn yaansoT
€ 3y60oB HaneT 1 CO3AatoT B MOSOCTN pTa CPeAY, YrHETaoLLy0 pas-
BUTWNE BakTepun, BbI3blBaIOLLMX Kapuec.

Candpetkun Spiffies 3 HeTkaHoro matepuana (Ha ocHoBe Mo-
nunponuneHa), He ocTaBnsAoLero BorokoH. CoctaB NpONUTKK:
OYMLLIEeHHasa Boda — HOCUTENb; KCUIMUT — MHIMBUTOop Kapueca;
rAMLEepUH — yBRaxHsoLLee BELECTBO; MMAPOKCUMATUNLENono3a
— 3aryctuTenb; LuTpaT HaTpus (HaTpPUIN IMMOHHOKNCTIbINA) — pery-
nsaTop pH; nMMoHHas kucnota — perynatop pH; 6eH3oat HaTpus
— KOHCepBaHT; HaTypanbHbIi apomaTtusatop (3 apomara: MaHro,
BMHOrpag, sbnoko).

CandeTtku Spiffies ygobHbl, npocTbl B ynotpebnexHun n 6ezonac-
Hbl. CandeTkn pekoMeHayeTCs UCMoMnb30BaTh, HAYNHASA C BO3pacTa
4 mec. [MponuTka candeTok, B COCTaB KOTOPOW BXOAUT KCUINT B KOH-
ueHTpauusix 20-40%, obnagaet NpUsiTHLIM CBEXKMM BKYCOM, MO3TOMY
candeTkn 06bIYHO BOCMPUHUMAIOTCH AETbMU NO3UTUBHO. [Apyrue
nogcnacTuTenu B coctaBe OTCYTCTBYIOT. Kak nokasanun nccnegosa-
HYs FapBapACKON LLKOMbI CTOMAaToNorum, Keunut donee adpekTmBeH
ANs NpegoTBpaLLEHNs Kapyueca, YeM COHETaHMs Keunuta ¢ copobmTom
[7]. cnonb3oBaHwue candpetok Spiffies — 310 coyeTaHne mexaHu-
YeCKOro yAaneHus HarneTta u Co3daHus B NonocTu pra 30opoBon
cpeabl, NpensiTCTBytoLLEeN pas3sBuTuto kapuneca. Candetkun Spiffies:
He cogepaT UCKYCCTBEHHbIX apomMaTnsatopoB. Apomat cande-
TOK co3gaeTcs nytem fobaBneHns HaTypambHbIX apoMaTU4eCKNX
BellecTB — 3MpoB, CO3aaOLMX NPUPOAHbIE apoMaThl COOTBET-
CTBYHOLLMX (PpYKTOB 1 Arof. B npoLiecce MHOrOCTyrneH4YaTon O4UCTKN
yOansitoTcs BCe KOMMOHEHTbI, CMOCOBOHbIE BbI3bIBaTh annepruieckme
peakuum, 1 OCTaKTCH TONbKO HU3KOMOMEKYNSPHbBIE CIOXHbBIE 3MPbI,
He BbI3blBatoLLye anneprum. B kauyecTse KOHCepBaHTa UCMOMNb3yeTCst
©eH30aT HaTpus, LUIMPOKO NPUMEHSIEMbI B MULLEBOIN NPOMBbILLIIEH-
HOCTW, B TOM YMCIE U B 4ETCKOM MUTaHUN.

OuuweHune pta pebeHka ocyllecTBnsieT B3pochnbin. Cnocob
NPUMEHeHNS candeTkn UCKMKYaEeT ONacHOCTb TOTo, YTO candeTka
COCKOMNb3HET C nanbla 1 octaHeTcsd BO pTy pebeHka. Martepuan
candeTok He pasgpaxaeT U He TPaBMUPYET CIIU3UCTYHO 0OOMOYKY
pebeHka. Candetkn Spiffies No3BonsaT HEHaBA34YMBO NpuyyaTb
[AeTel paHHero Bo3pacTa K rmrmeHe nofiocTv pTa, KoTopasi OveHb
BaykHa s ero 300poBbs B LENoM. T candeTkn ABNaTCS 04EHb
yOOOHbIM CPEeACTBOM NMYHON rMrMeHbl AeTel B Bo3pacTe 4-15 mec.,
noka pebGeHoK He NPUBLIKHET K 3yOHOW LweTke. [MonockaTtb poT no-
cne ucnonb3oBaHus candeToK HU B KOEM CIlyvae He PEKOMEHIYET-
CSl, TaK KaKk B COCTaB NPOMUTKM BXOAMUT KCUMUT, KOTOPbIA obnagaet
NPOSIOHTMPOBaHHLIM AENCTBUEM U CMOCOBCTBYET NPOdUnakTuke
kapueca. Maccax aeceH npu nomowm candetku Spiffies Takke
yryyLaeT LMPKYSILMIO KPOBY B TKAHSIX U SIBMSIETCS BaXXHON Mepom
npocunakTukm 3abonesaHuii napogoHTa, PeGeHKy paHHero Bo3-
pacTa Takon mMaccax npoBoAdaT poauTenu. PerynsapHeii Maccax
[EeCeH B Bo3pacTe [0 TPeX JeT BnocneacTanm hopmmpyeT y pebeHka
CTOWKYH NMPUBbIYKY K TAKUM MpoLeaypam v XenaHue cnegosatb UM
Ha NPOTSKEHUWN BCEW XU3HWU. HeperynspHbli yxo4 npakTu4eckm
HeahEeKTUBEH, TaK Kak 3yOHOI HaneT ycneBaeT NpPonMTaTbCsi Co-
NSMU U TPYAHO CHUMAETCS, BpEOHOE AENCTBME MNULLEBLIX OCTaTKOB
1 MUKpoboB coxpaHsietcs. CandeTku Spiffies pekomeHaoBaHb! Ame-
pvIKaHcKo akagemunen negnatpum. KnmHu4eckne ucrbiTaHus noka-
3anu, yto candeTku Spiffies acpdekTnBHO yaansoT 3ybHol Hanet n
BOCMPUHMMAIOTCS AETbMU Gornee No3MTUBHO, YeM 3y6Has LweTka [8].

KnnHnyeckasn acpdeKkTrBHOCTbL cand)eTok nokasaHa Ha rpynne ge-
TeW C BbICOKUM PYICKOM pa3BuTKs kapueca 3y6oB. YncToTy pra [o 1 no-
Cre OUMLLEHNS OLIEHMBAIN C UCTONb30BaHNEM UHAEKCOB BbISIBIEHHOMO
HareTta, Bu3yaribHble pesyrsraTbl O4MLLEHNS PUKCMpoBanm C UCMosb-
30BaHVeM umdpoBon dhotorpadomm. [1nst 06bEeKTUBM3aLMN Pe3yrnsTaToB
n3yyanum obCceMeHeHHOCTb MOMOCTU pTa C MOMOLLLIO CTaHAAPTHBLIX
MMKPOBVONOrMYecknx TecToB Ste. mutans A0 1 NoCne NpoBeaeHNs Npo-
drNaKkTMYeCKNX MeponpUSATUIA. BbINo YCTaHOBMEHO, YTO NPUMEHEHNE
[AETCKMX candeTok aenseTcs 6e3onacHbiM 1 3PdEKTUBHBIM METOAOM

MPAKTUHECKAS MEOMLUMHA \I\:ﬁ

O4umLLeHUA NonocTu pra. I'IpM 9TOM 3HaYUTESTbHO CHMXaEeTCA Konnye-
CTBO 3y6HOF0 Haneta Ha nepeaHunX BpeMEHHbIX 3y6ax M CyLLleCTBEHHO
CHIKaeTCcst 06CeMEHEHHOCTb MOSIoCTH pTa Ste. mutans.

PucyHok

Cnocob6 nprMMeHeHus:

Candpetka obmaTbiBaeTCsl BOKPYr ykasaTenbHOro nanbila u npu-
AepxuBaeTcst 6onblunmM nansbLeM. [NMpy 3ToM CHMKaeTCst pUck cocKarb-
3bIBaHWA candeTku B NonocTu pta pebeHka.

CuctemaTnyeckuin yxop 3a NorocTbio pTa Heobxodmm nocre nosiene-
HWsi NnepBoro 3y6a 1 ¢ HayanoMm npvkopma. PekomeHayeTcs ncnonb3oBaTb
candeTku Spiffies Ans npoTupaHns 3yboB, AeceH U s3bika Manbiwa ¢ 3-4
MecsiLieB nocre Kaxaoro kopmreHuns pebeHka. MNMpumepHo B 310 Bpems
npopesbiBatoTcs nepable 3yobl. OcobeHHO BaXXHO ovuLLaTh NMOMoCTb pTa,
Korga B pauuoH pebeHka BBOAUTCS NpukopM. MaTtepuHckoe MOroKo co-
OEpPXUT NPUPOAHbIE aHTUMUKPOOHbIE BELLECTBA, 3aLLMLLAOLLME OT Kapue-
ca, HO MOJIOYHbIE CMECU TakMX KOMMOHEHTOB He copepxat. Mensyaiime
ocTaTKkv MOroKa 13 MOMOYHON CMeCcy Uy TBEPAOA NULLM ABMSKOTCS Cy6-
CTpaToOM A5 pocTa MMKPOOPraHW3MOB, Bbi3bIBaOLLMX Kapyec.

Takxke candeTky MoryT NpUMeHsTbCS ANs1 yMeHbLUeHUst 6onu npu
npopesbiBaHMKN 3y60B, B Ka4eCTBE AOMOMHUTENBHOIO CPpeacTBa Mnpu
3aborneBaHuWsIX NONOCTM pTa (CTOMaTUTbI, MOMOYHMLA), B AOpOre, nocne
cnagkoro nepekyca. [lpyrne 4neHbl cembU Takke MOryT MPUMeHsITb
Spiffies, korga 3ybHas weTka HeJoCTynHa.

Mcnonb3oBaHue candeTok He BbI3bIBAET HEraTUBHOW peakummn y
pebeHka, He HapyLLaeT HOYHOW COH.

[eTckme 3ybHble candeTkn sBnsTCA 3PHEKTUBHBIM METOAOM
yaaneHus 3ybHoro HaneTa. Mony4eHHble pe3ynbTaThl 4alT OCHOBaHWe
peKoOMeH0BaTb O4ULLEHME MOOCTY PTa C MOMOLLbIO KCUITMTOCOAEPKa-
LMX rurneHnyeckmx candgetok Spiffies Tooth Wipes getam mnagiei
BO3PaCTHOW rpynmbl C LIENbI0 CHKEHUSI pUCKa pa3BUTUSI Kapreca.
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Abstract: Dental caries, the most chronic disease affecting mankind, has been in the limelight
with regard to its prevention and treatment. Professional clinical management of caries has been
very successful in cases of different severities of disease manifestations. However, tertiary
management of this disease has been gaining attention, with numerous methods and agents
emerging on a daily basis. Higher intake of nutritive sweeteners can result in higher energy
intake and lower diet quality and thereby predispose an individual to conditions like obesity,
cardiovascular disorders, and typeliabetes mellitus. Non-nutritive sweeteners have gained
popularity as they are sweeter and are required in substantially lesser quantities. Xylitol, a five-
carbon sugar polyol, has been found to be promising in reducing dental caries disease and also
reversing the process of early caries. This paper throws light on the role and effects of various
forms of xylitol on dental caries and oral hygiene status of an individual.

Keywords: xylitol, caries preventive effect, oral flora

Introduction

Xylitol, a naturally occurring five-carbon sugar polyol, is a white crystalline carbohy
drate known since a century ago. It has been widely studied during #@yastrs for

its effect on dental caries. It is found naturally in fruit, wvegks, and berries and is
artificially manufactured from xylan-rich plant materials such as birch and beechwood.
Since a study conducted in Turku, Finland, evaluating the effectiveness of xylitol
on dental plaque reduction i®70, xylitol has been widely researched and globally
accepted as a natural sweetener approved by the US Food and Drug Administration
(FDA) and the American Academy of Pediatric Dentistry.

It has been observed that when all associated factors of dental caries, such as age,
sex, race, number of teeth, and oral hygiene, were controlled, taste was found to be the
only variable that was related to overall caries experiéhté¢he recent past, sugar
consumption has increased, especially in children and adolescel®8,dounds per
person each year @0 teaspoons dhblesugar per day/This excessive consumption
of sugar has led to negative health concerns like diabetes mellitus and dental caries
and has increased awareness among the public and medical and dental professionals
regarding the benefits of replacing sugar with nonsugar sweeteners. Hence, artificial
sweeteners or noncaloric sweeteners are effective in reducing weight and such health
disorders. However, an artificial sweetene306—400 times sweeter thaablesugar,
and a small amount of it can provide the same level of sweetness.

Sweeteners can be divided into nutritive and non-nutritive sweeteners. The nutritive
sweeteners contain carbohydrates and provide energy. The non-nutritive sweeteners
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offer little or no energy when they are consumed. The UQral health benefits of xylitol
Department of Agriculture pattern f&000 kcal recom  Xylitol decreases the incidence of dental caries by increasing
mends no more thaB2 g (8 tsp added sugars per day) osalivary flow and pi and reducing the number of cariogenic
6% of 2,000 kcal. The FDA regulates health claims on fOOg\AS) and periodontopathiddglicobacter pylor bacteria,
labels, and the claim that sweeteners do not promote dergRlque levels, xerostomia, gingival inflammation, and ero
caries has been successfully approved for sugar alcoh@gn of teett*
isomaltulose, erythritol, D-tagatose, and sucrafose. Xylitol is well tolerated by the human body as a sweet
Currently, more tharg5 countries have approved theener, but its absorption rate in the small intestine is very slow.
use of xylitol in foods, pharmaceuticals, and oral healthxcess xylitol is known to induce osmotic diarrhea, indicat
products, principally in chewing gums, toothpastes, syrupgg there is an upper limit to its dosage that can be tole¥ated.
and confectioneries. Optimal inhibition ofS. mutangrowth by xylitol occurs with
Habitual xylitol consumption may be defined as dailyts total daily consumption &-6 g at a frequency of three or
consumption o6-7 g of xylitol at least three times a day. more times per day. The plaque samples of habitual xylitol
The recommended dose for dental caries prevention isers showed a significant reduction in plaque adhesiveness
6-10 g/d. For those with temporomandibular joint dysfuncand insoluble extracellular polysaccharides produced by

tion and who have difficulty in chewing, xylitol candy shoulds. mutansvhen compared with those who did not consume
be used instead of chewing gum. At high dosages, xylitol caglitol at all.2

cause diarrhea in children 46 g/d and100 g/d in adults.
The amount tolerated varies with individual susceptibilitXylitol chewing gum

and body weight. Most adults can tolerddeg/d. The predominant modality for xylitol delivery has been chewing
gum2 Chewing gum accelerates the processes of rinsing away
Mechanism of action acid and uptake of beneficial calcium phosphate molecules to

Xylitol reduces the levels of mutans streptococci (MS) inemineralize tooth enamel. The recommended length of time
plaque and saliva by disrupting their energy productiofor chewing after eating is approximat@y minutes.
processes, leading to futile energy cycle and cell ddath.  Consumption of xylitol chewing gum fex3 weeks leads
reduces the adhesion of these microorganisms to the tegthboth long-term and short-term reduction in salivary and
surface and also reduces their acid production potéfitial. plagueS. mutandevelsi®’ A decrease in caries incidence
Xylitol, like any other sweetener, promotes mineralizahas been reported among children exposed to the daily
tion by increasing the salivary flow when used as chewingse of xylitol for 12—40 months$® The long-term benefits
gum or large xylitol pastille. The uniqueness of xylitol is thalhave been observed up3gears after cessation of xylitol
it is practically nonfermembleby oral bacteria. Also, there is use® A prospective controlled, double-blind clinical trial
a decrease in levels of MS, as well as the amount of plagaenfirmed that MS levels in plaque decreased as exposure
when there is habitual consumption of xylitdl. to xylitol increased. However, a plateau effect was observed
Streptococcus mutarieansports the sugar into the cellbetweer6.88 g/d andl0.32 g/d. The caries preventive effect
in an energy-consuming cycle that is responsible for growttas observed to be long term in relation to the teeth erupting
inhibition. Xylitol is then converted to xylitol-5-phosphateduring the period of xylitol us®.
via phosphoenolpyruvate: fructose phosphotransferase sys A study among Montreal children showed that children
tem byS. mutangesulting in development of intracellular who chewed xylitol gum had significantly lower caries-pro
vacuoles and cell membrane degradatidimwittingly conr gression afte4 months than those who did not use gum.
tributing to its own deatts. mutanshen dephosphorylates These children exhibited a significantly higher number of
xylitol-5-phosphate. The dephosphorylated molecule is theaversals of carious lesions than the control group, suggesting
expelled from the cell. This expulsion occurs at an energfyat remineralization has occurrédn a long-term study it
cost with no energy gained from xylitol metabolism. Thusyas confirmed that by using xylitol chewing gum, caries risk
xylitol inhibits S. mutangirowth essentially by starving the can be reduced 59%, and the optimum time for introduc
bacteria. Xylitol can inhibit the growth of harmful oral bac ing the chewing gum for caries prevention is at |&éastar
teria such aS. mutansbut its benefits do not stop in the oralprior to the eruption of permanent teéth.
cavity!? Xylitol alcohol has been shown to impact growth of The effectiveness of various dosages of xylitol in the
nasopharyngeal bacteria suctSagpneumoniandS. mitis chewing gum was studied @& mutangrowth in adults.
and hence has a role to play in nasopharyngeal pneumoriiaa study by Milgrom eal® in 2006, a daily xylitol dose
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of 3.44 g/d,6.88 g/d, andl0.32 g/d was given to the first,  The syrup needs to be applied twice dailyeféectiveness,
second, and third group, respectively. No xylitol gum wathereby increasing the compliance as well as therapeutic effect.
given to control group subjects. Saliva samples were obtain&s xylitol syrup is not currently available in the retail market,
at the beginning of the study as well as afitereeks and commercially available products such as pudding jam and
months of chewing gum with the indicated dosage of xylitomaple syrup may be used alternatively. The therapeutic dose
S. mutangolonization in plague and saliva was observedf 4 g per serving can sometimes result in loose stools and
to decrease with increasing xylitol dosage. Bhenutans diarrhe& Hence, a gradual increase in dose can acclimatize
levels for subjects receiving88 g and10.32 g of xylitol the patient to xylitol, thereby reducing potential gastroin
per day were reduced over time compared with contrel sutestinal problems.

jects. There was no significant difference between subjects

receiving3.44 g/d and the control group; this indicated thaXylitol mouth rinse

xylitol levels of3.44 g/d were insufficient to alt&. mutans The effect of a combination of xylitol and chlorhexidine
levels in plaque and saliva. However, a plateau effect was the viability of S. sanguisor S. mutansduring the
evident betweer.88 g and10.32 g when comparing the early stages of biofilm development has been studied in
5-week plaque and saliva samples and also in sampks afomparison with xylitol and chlorhexidine aloffeThe
months of using chewing gum. This plateau effect showeglitol/chlorhexidine combination inhibited streptococci
no significant difference in th®. mutanglagque and saliva more when compared with xylitol or chlorhexidine being
levels between th6.88 g/d andl0.32 g/d samples in any used alone. This newly discovered synergistic action could
time period; however, both groups showed a reducti& inbe used for high-risk caries patients or for reducing MS
mutandevels in plague and saliva compared with the contrédansmission from mother to child. Chlorhexidine alone and
and 3.44 g/d samples in any time period. Chewing xylitokylitol/chlorhexidine solutions are effective against bth
gum did not change colonization of the aerobic or facultativeutansandS. sanguisS. sanguisvas most sensitive to the
flora; this suggests that xylitol specifically impa8tsnutans antiseptic effects of chlorhexidine alone, wHiemutans
without significantly altering the overall flora. The lack ofcolonies were more sensitive to the xylitol/chlorhexidine
difference of effect betweeéh88 g andl0.32 g suggests that solution.

dosages>10.32 g would not have any additional inhibitory

effect onS. mutans Xylitol dentifrice
Toothpaste with xylitol led to a decreaseSn mutans
Xylitol gummy bear snacks colonies in saliva, the amount of secreted saliva, and the

Milgrom et af® studied the effect of habitual consumption ofncrease of pH value. It has a positive effect on the quality
xylitol gummy bear snacks (11.7 g/d) in reducing cariogeniaf the oral environment and it would be useful introducing it
microorganisms in school-going children. There was a signifnto prophylactic programmeés$Low xylitol concentration
cant reduction i15. mutansindS. sobrinusA plateau effect in fluoride toothpastes has been shown to improve the car
was observed at higher xylitol doses1(1.7 g/d). Ly et & iostatic effects on tooth enant&Synergistic use of xylitol
reported that consumption of gummy bear snack containimgth small doses of fluoride ions helps in caries control and
xylitol (11.7 or 15.6 g/day divided in three exposures) causasoiding contact of fluoride with tooth enamel during stages

reductions irS. mutans/sobrinusvels. of mineralizatior?®
Chewing gum has been the most widely used xylitol
Xylitol syrups medium. Holgerson confirmed that continuous and long-

Xylitol syrup is indicated in young children with early child term exposure of the teeth to xylitol is required irrespective
hood caries, as they are more likely to develop dental car@swhether the medium used is chewing gum, toothpaste,
in permanent teeth than those without early childhood cariesouth rinse, suckingblés, or candyablds. A clinician can

This method of administration of xylitol is most actep choose from the various options available in a given situation.
ableand safe for toddlers and young children. Twice-dailifor example, an individual with temporomandibular joint
administration of xylitol oral syrup at a total daily dose oflisorder would not be able to chew xylitol gum.

8 g was observed to be effective in preventing céti€be

studies confirm that the anticaries effect is attributed 2ylitol on dental caries

xylitol itself and not to chewing and digestion activities ofFive FDA-approved non-nutritive sweeteners with intense
products consumed. sweetening power are acesulfame-K, aspartame, neotame,
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saccharin, and sucralos@hese have estimated intakeglaque pH. The anticaries action of xylitol is mainly attrib
below the accepble daily intake (level that a person canuted to its effect on plaque and cariogenic microorganisms.
safely consume every day over a lifetime without risk). BiRemineralization in vivo is generally considered to be a slow
increasing palatability of nutrient-dense foods/beveraggsrocess, and it is perhaps surprising that significant remin
sweeteners can promote diet healthfulness. Scientific evidercalization occurs withi® weeks.

supports neither that intake of nutritive sweeteners by-them The stimulated saliva remineralizes enamel crystals dam
selves increases the risk of obesity nor that nutritive or noaged by initial caries attack more effectively than unstimu
nutritive sweeteners cause behavioral disorders. Howeviated saliva because it has a higher concentration of ions that
nutritive sweeteners increase risk of dental caries. make up the lattice structure of hydroxyapatite’((RO4-,

MS are the target organisms of xylitol, though sever&@H-). Remineralization of the enamel lesions was observed
other bacterial species are also inhibited. Only certain straiiesbe twice more with gum than without the géfm.
of MS are inhibited by xylitol, and the degree of inhibition  An anticaries effect of xylitol and sorbitol usage has been
differs among the different straiffdt has been observed thatdemonstrated and compared among primary and permanent
80% of the total MS count was resistant to xylitol among thieeth. The xylitol group ha@7% fewer caries than the
habitual xylitol consumers. However, the MS not inhibitedorbitol group. This experiment also concluded that xylitol
by xylitol were found to be less virulefit. positively impacts permanent teeth.

High concentrations of xylitol have been found to inhibit  Recently, Murthykumd® reported ir2013 that xylitol in
Lactococcus lactiover time, but noS. salivariusand milk demonstrated a beneficial anticaries effect and is well
Lactobacillus caseiXylitol prevents the adherence of preu accepted by both children and adults.
mococcal andHaemophilus influenza® nasopharyngeal
cells due to fructose phosphotransferase system—media&)’“toI and mother-child
uptake and phosphorylation of xylitol in the cell. transmission of salivary S. mutans

Xylitol reduces the levels of MS in plague by variou®An intriguing link between mothers who chew xylitol and
mechanisms. Firstly, plaque microorganisms cannot fermemtdecrease in their children’s caries development has been
xylitol. The ability of certain organisms to ferment xylitol isobserved?! Until the age of aroun@® years, children’s
negated by inaction of other plaque organisms, which premmune systems are underdeveloped, and hence newborns
vents the plaque pH from fallifgSecondly, xylitol is incer  are extremely susceptible to bacterial colonization. These
porated into the cells of MS as xylitol-5-phosphate throughge group children frequently receive affectionate kisses
the phosphoenolpyruvate phosphotransferase system. Tinisn their parents/caretakers and also share utensils with
results in inhibition of both growth and acid productibn. them while eating. Due to these practices, parents transmit
Thirdly, when exposed to xylitol, MS develop resistanc&. mutandgrom their mouths to their children’s mouths.
to xylitol. These resistant strains are less virulent in an oral Regular use of xylitol is reported to reduce vertical
environmeng® Fourthly, xylitol increases the concentrationgransmission of dental caries from mother to cHildhe
of ammonia and amino acids in plaque, thereby neutraliziegmpliance of the patient is an important contributing factor
plaque acidg! that influences the efficacy of xylitol.

Milestone studies like the Turku sugar study and trials Pregnancy can be an appropriate time for reducing
of partial substitution suggest that xylitol decreases thmother—child transmission of MS. Studies have reported
formation of plaque compared with sugars and other-polthat children using xylitol exhibited significantly more
ols. However, there is no evidence that xylitol is superiarondetetable MS-negative levels on the tooth ridges or
to any other sweetener in increasing the salivary flow ratengue and the gingival ridge @t12, and24 months. The
during and immediately after chewing over varying lengthsylitol group children were also significantly less likely to
of time3 be MS positive than the control group children at and after

Remineralization of initial caries lesions has been doc@ months of age. The children whose mothers did not chew
mented by various clinical and laboratory-based studiesylitol gum acquired MS8.8 months earlier than did those
However, remineralization has been observed in all sughhose mothers did chew the gdin.
experiments where nonsugar sweeteners were used. TheXylitol chewing gum consumption among pregnant
remineralization occurs due to increased flow of saliva rickomen with high salivary MS counts was compared with flu
in calcium and phosphate and a shorter time interval of laevide and chlorhexidine varnish treatments raradomized
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controlled field study. The mothers were consundiigg of  Further, suibledelivery vehicles for xylitol and the extent
xylitol per day, whereas fluoride and chlorhexidine varnishée which xylitol can be “diluted” with other polyols without
were applied biannually until the child was a@egars. The losing the caries-preventive effects have to be ascertained
percentage colonization of MS wk3% in the xylitol group, methodically. A minimum daily dose and frequency neces
29% in the chlorhexidine group, a®®% in the fluoride sary for xylitol effects on MS, plaque, and caries occurrence
varnish group at the children’s agejears. At the age of should be calibrated. While these issues of xylitol still need
5years, the caries occurrence was observedTa%dower to be expanded, the benefits it offers are literally worth
in the xylitol group as compared with the fluoride varniskalivating over.

group. After10 years, the need for restoration was least in

the xylitol group* Disclosure
. . All the authors report that there is no conflict of interest
Xylitol and oral hygiene (financial or other) in this work.
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Fibroblasts by Wine Polyphenols Alone and in Combination

with an Oral Probiotic

Adelaida Esteban-Fernandez, Irene Zorraquin-Peﬁa,-zi Maria D. Ferrer,”" Alex Mira,;t"§
Begofia Bartolomé,Jr Dolores Gonzalez de Llano,Jr and M. Victoria Moreno-Arribas™"'

Instituto de Investigacién en Ciencias de la Alimentacién (CIAL), CSIC-UAM, c/Nicolas Cabrera, 9, 28049 Madrid, Spain
iDepartment of Health and Genomics, Center for Advanced Research in Public Health, FISABIO Foundation, 46020 Valencia, Spain

SCIBER Epidemiology and Public Health, 28029 Madrid, Spain

ABSTRACT: Several benefits have been described for red wine polyphenols and probiotic strains in the promotion of colonic
metabolism and health. On the contrary, knowledge about their role in the management of oral health is still scarce. In this work,
the antiadhesive capacity of selected red wine polyphenols and oenological extracts against the oral pathogens Porphyromonas
gingivalis, Fusobacterium nucleatum, and Streptococcus mutans in an in vitro model of human gingival fibroblasts has been explored
as well as their complementary action with the candidate oral probiotic Streptococcus dentisani. Results highlighted the antiadhesive
capacity of caffeic and p-coumaric acids as well as grape seed and red wine oenological extracts. Both, caffeic and p-coumaric acids
increased their inhibition potential against S. mutans adhesion when combined with S. dentisani. Additionally, UHPLC—MS/MS
analysis demonstrated the oral metabolism of wine phenolics due to both, cellular and bacterial activity.

KEYWORDS: wine polyphenols, oral bacteria, probiotics, cell adhesion, oral health, metabolism

B INTRODUCTION

Polyphenols are defense secondary metabolites found in numer-
ous plant species and their fruits. Their antioxidant activity has
been widely studied; however, other beneficial properties have
been described for polyphenol-rich food, including promotion
of cardiovascular health, protective effect in neurodegenerative
disorders, and metabolic diseases prevention.1 Red wine is a
rich source of dietary polyphenols which possesses a unique
combination of thenolic structures (mainly flavonoids but also
nonflavonoids).” Several intervention studies in humans and
animals have provided further evidence of the protective effects
of moderate wine consumption (~250 mL per day), on cardio-
vascular diseases, diabetes, and neurodegenerative disorders as
well as in promotion of gut health among others.”~* Phenolic
components in wine may also have an effect on human
microbiota. In particular, different studies have recently shown
that red wine consumption can significantly modulate the growth
of selected bacteria of colonic microbiota in healthy humans.”™”

Oral microbiota is characterized by a high variability and
abundance, containing more than 700 species.” Most oral bac-
teria are located in dental plaque, in a biofilm structure attached
to hard and soft tissues,” due to the production of microbial
exopolysaccharides (EPSs). Therefore, attachment to buccal
surfaces is a key step on the development of microbial-derived
oral pathologies and it takes place in two steps: first, initial sur-
face attachment by primary colonizers (usually streptococci),
which originates a microbial monolayer; then, migration of these
colonizers and addition of secondary and late colonizers (i.e.,
Fusobacterium nucleatum, Porphyromonas. gingivalis),"® which
leads to the formation of a multilayered matrix. However, the
oral cavity is a dynamic open system which can easily change.
Environmental stimuli (i.e., host susceptibility, poor oral hygiene

or dietary habits) can modify oral microbiota, altering the nat-
ural balance between commensal and pathogenic microorgan-
isms. This imbalance could be translated into an overgrowth of
pathogenic population on detriment of commensal microbes,
resulting in a shift of microbial ecology and subsequent devel-
opment of microbial origin oral diseases.'® Among them, caries
and periodontal diseases (periodontitis and gingivitis) can be
distinguished. Caries disease results on the dissolution of the
tooth enamel due to excessive organic acids production (low pH
conditions) by pathogenic bacteria, such as Streptococcus mutans
and Streptococcus. sobrinus, considered as starters of the lesion."'
On the other hand, periodontal diseases are characterized by an
increase of Gram-negative species (i.e., P. gingivalis, Campylo-
bacter spp., Treponema denticola, among others) which produce
endotoxins which trigger processes of tissue damage, bleeding,
inflammation, irritation and, finally, gum detachment.'? Fur-
thermore, these pathogens are able to display structural moi-
eties that are recognized by host receptors, triggering inflam-
matory signaling pathways and exacerbated cytokine produc-
tion."" If S. mutans plays an essential role as initiator on caries
disease, P. gingivalis is typically found on chronic periodontitis
and has been proposed as the “keystone” microbe in periodon-
titis initiation, whereas F. nucleatum has been mostly described
in gingivitis lesions.'”"?

Traditional therapies used for the maintenance of oral health
present some limitations, and the search of natural-origin thera-
pies is gaining attention. In this regard, benefits of polyphenols
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as new strategies in the prevention and treatment of microbial
derived oral pathologies have been widely described.'® The
main action mechanisms of polyphenols against oral microbial
diseases include antiadhesive, antimicrobial, or anti-inflamma-
tory activity as well as inhibition of the expression of proteins
responsible of bacterial invasiveness. '’

The use of probiotics in oral health is limited, and most of
them are bifidobacteria and lactobacilli, whose natural niche is
the gut,14 which makes it difficult for a successful colonization
of the oral cavity. Despite this, the use of probiotics as preven-
tive agents in microbial-derived oral diseases is gaining atten-
tion,"> and some discoveries have pointed out Streptococcus
strains as potential candidate probiotics in this field.' Con-
cretely, Streptococcus dentisani 7746 has been isolated from
dental plaque of caries-free individuals, and the last evidence'
has demonstrated that this probiotic expresses bacteriocins
against the major oral pathogens, including S. mutans, Prevotella
intermedia, and F. nucleatum. In addition, other beneficial mech-
anisms of action have been described for this novel isolate, such
as buffering ability in acidogenic biofilms in the presence of
arginine, a component of some tooth pastes.14

Most bacterial phenolic metabolism takes places in the gut,
where microbiota transform polyphenols into simple phenols,
lactones, and phenolic and aromatic acids,”” which are believed
to be the real executors of the benefits associated with these
bioactive molecules. However, this metabolism starts in the
oral cavity due to salivary enzymatic action, chewing, and oral
microbiota activity.” Despite some evidence describing a degra-
dation of red wine and grape seed extracts flavan-3-ols by path-
ogenic oral biofilm,*® knowledge about the role of oral com-
ponents in phenolic metabolism is still preliminary.

In this context, the effect of selected wine phenolic compounds
(caffeic and p-coumaric acids), and red wine and grape seed
extracts (Provinols and Vitaflavan, respectively) on F. nucleatum,
S. mutans, and P. gingivalis adherence to HGF-1 human fibro-
blasts has been studied. Furthermore, a possible complementary
effect between polyphenols and the candidate oral probiotic
S. dentisani 7746 with anticariogenic ability was explored. Finally,
the role of oral bacteria and cells to metabolize polyphenols with
the subsequent release of phenolic metabolites has been deter-
mined.

B MATERIALS AND METHODS

Wine Extracts and Compounds. Two oenological phenolic
extracts (Vitaflavan and Provinols) and two pure phenolic metabolites,
caffeic acid (Sigma-Aldrich) and p-coumaric acid (Extrasynthese,
France), were used in this study. Vitaflavan, kindly provided by Dr. Piriou
(Dérives Resinique & Terpéniques, S.A., France), is a commercial phe-
nolic extract from grape seeds with a total phenolic content of 629 mg
of gallic acid equivalents per g. Provinols, kindly supplied by Safic-
Alcan Especialidades S.A.U. (Barcelona, Spain) is a red wine extract
with a total phenolic content of 474 mg of gallic acid equivalents per g.
The phenolic compositions of both extracts were previously deter-
mined by UHPLC—ESI-MS/MS (Table 1)'*?° for other studies. The
same batches of both oenological extracts in the papers referred to in
Table 1 were employed. So, the concentrations in Table 1 have been
assumed from these analyses and are considered as approximated values.

Bacterial Strains and Culture Conditions. Three bacterial strains
including a microaerophilic, S. mutans (CECT 479), and two strict
anaerobes, P. gingivalis (ATCC 33277) and F. nucleatum (DSMZ
15643), were selected as cariogenic and periodontal pathogens, respec-
tively. Also, a facultative anaerobe S. dentisani 7746 (CECT 8313),
previously characterized as oral probiotic,'* was included.

S. dentisani 7746 and S. mutans were cultured in Brain Heart Infu-
sion medium (BHI) (BD, Berges, France) at 37 °C for 18 h and 5%

Table 1. Phenolic Characterization (mg/g) of Provinols
(Red Wine Extract) and Vitaflavan (Grape Seed Extract),
As Previously Determined by UHPLC—ESI-MS/MS'**°

flavan-3-ols and others Provinols Vitaflavan®
gallic acid 1.06 + 0.0S 9.11 £ 0.01
catechin 9.90 + 0.32 74.6 = 0.09
epicatechin 6.87 £ 0.15 67.7 £ 0.75
epicatechin-3-O-gallate 0.226 + 0.018 262 + 041
procyanidin Bl 11.1 £ 0.1 61.0 + 1.42
procyanidin B2 4.69 + 0.10 45.1 £ 0.9S
procyanidin B3 1.23 + 0.02 204 + 0.33
procyanidin B4 0.827 + 0.018 15.0 £ 0.13
procyanidin B2-3-O-gallate 0.0271 + 0.0106 ~ 1.80 + 0.06
procyanidin B2-3'-O-gallate 0.0258 + 0.0028  1.61 + 0.01
procyanidin C1 1.07 + 0.04 7.07 £ 0.08
procyanidin T2 1.24 + 0.09 6.81 + 0.06
tyrosol 189 + 1.3 nd
p-coumaric acid® 0.36 + 0.01 0.71 + 0.18
coutaric acid 2.00 + 0.12 nd
caftaric acid 0.192 + 0.071 nd
Anthocyanins
delphinidin-3-O-glucoside 0.568 + 0.012 nd
cyanidin-3-O-glucoside 0.265 + 0.010 nd
petunidin-3-O-glucoside 1.47 + 0.03 nd
malvidin-3-O-glucoside 9.01 £ 0.50 nd
malvidin-3-0-(6"-acetyl) glucoside 1.92 + 0.02 nd
malvidin-3-O-(6"-p-coumaroyl) 1.24 + 0.01 nd

glucoside

quercetin 224 £ 0.6 nd
kaempferol 0.0366 + 0.0055  nd
myricetin 2.55 + 0.07 nd
quercetin-3-O-glucoside 0.137 + 0.023 nd
quercetin-3-O-galactoside 0.107 + 0.006 nd
resveratrol 0.427 + 0.020 nd
resveratrol-3-O-glucoside 9.17 £ 0.17 nd

“nd, not detected. “Determined in this study.

CO, atmosphere in the case of S. mutans. Anaerobic bacteria were cul-
tured under anaerobic conditions (90% N,, 5% CO,, 5% H,) at 37 °C
in Tryptic Soy Broth medium (TSB) (Scharlau, Barcelona, Spain),
supplemented with hemein (5 pg/mL), vitamin K (1 ug/mL), yeast
extract (S mg/mL), and L-cysteine hydrochloride (0.5 mg/mL), according
to ATCC specifications. F. nucleatum and P. gingivalis cultures were
grown from fresh inoculum during 18 h and 72 h, respectively.

Cell Culture. Human gingival fibroblasts (HGF-1) (ATCC CRL-
2014), used as the oral epithelial model in this study, were cultured in
high glucose Dulbecco’s modified Eagle’s medium (DMEM) (Lonza,
Basel, Switzerland) supplemented with 1% (v/v) penicillin/strepto-
mycin solution (1:1) (Sigma-Aldrich, St. Louis, MO) and 10% (v/v)
heat-inactivated fetal bovine serum (FBS) (Biowest, Nuaillé, France).
Cells were maintained at 37 °C in 5% CO, atmosphere and media was
renewed every 3 days. Fibroblasts were subcultured once per week
with a split ratio of 1:3 using 0.25% trypsin-EDTA solution (Sigma-
Aldrich, St. Louis, MO).

Antimicrobial Study. Stock solutions of extracts and compounds
mentioned above were prepared at 2 mg/mL final concentration in 4%
dimethyl sulfoxide (DMSO) BHI or TSB media, depending on
bacterial strain. Then, stock solutions were filtered (0.22 uM, Symta,
Spain) and diluted to 1000, 500, 200, 100, S0, 25, 10 ug/mL final
concentration. Microtitle assay”' was carried out in a 96-wells plate,
and 100 uL of each phenolic extract/compound was added to the
pertinent well. Then, 100 uL of bacterial inoculum at 10® CFUs/mL
final concentration was added. Negative (culture media without any
inoculum/phenolic compound) and positive controls (bacteria without
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any treatment) as well as blanks (phenolic compounds dissolved in the
culture media) were used to ensure the adequacy of the assay. A mea-
surement (O.D.4y0 om) as t = 0 absorbance was taken on a Multiskan
FC plate reader (Thermo Scientific). The microplate was incubated
according to each strain requirements for 24—42 h at 37 °C under
aerobic, anaerobic, or 5% CO, conditions, and absorbance was mea-
sured at selected intervals during 24 h, in order to determine the bac-
terial growth along time. MIC (minimum inhibitory concentration)
and MBC (minimum bactericidal concentration) parameters were cal-
culated and confirmed by microbial plate counting on BHI or modified
TSB agar media. Assays were carried out in triplicate and three inde-
pendent experiments were performed.

Cytotoxicity Assay. Cytotoxic effect of phenolic extracts and com-
pounds at 50 and 10 pg/mL final concentration on HGF-1 fibroblasts
viability was explored using the colorimetric 3-(4,5-dimethylthiazol-2-
y1)-2,5-diphenyltetrazolium bromide (MTT) assay. Cells were seeded
on 96-wells plate cells 24 h prior to the assay. Then, complete culture
media was replaced by compounds/extracts dissolved in cell culture
media without FBS. Plate was incubated for 30 min or 24 h, and then
media was replaced by MTT reagent diluted on sterile Dulbecco’s
Phosphate-Buffered saline (DPBS) solution (Lonza, Basel, Switzer-
land) (2 mg/mL). After 3 h incubation, MTT reagent was removed
and ethanol-DMSO (1:1) mixture was added to dissolve formazan
crystals. Absorbance was then measured at 570 nm on a Multiskan
plate reader (Thermo Scientific). The absorbance ratio between cell
culture treated with phenolics and the untreated control multiplied by
100 represents cell viability (percentage of control, %).

Bacterial Adherence Assay. F. nucleatum, P. gingivalis, and
S. mutans were separately grown in their respective optimal conditions
and all assays were carried out with single species bacterial cultures.
Bacterial cells from an overnight culture (O.D.p uy = 1) were har-
vested by centrifugation (4500 rpm, 10 min at 4 °C) and resuspended
in sterile DPBS solution. Fibroblasts were seeded on 48-well plates
24 h prior to the assay at a density of 2 X 10° CFUs/mL. The cell
monolayer was washed twice with DPBS to remove any FBS or anti-
biotic residue, and 0.5 mL of a mixture of pure specie bacterial sus-
pension at 107 CFUs/mL final concentration plus phenolic extracts,
pure compounds or DPBS solutions was added to each well of HGF-1
cells (100:1 ratio of bacteria per fibroblast, in agreement with previous
works®?). After 30 min of incubation, supernatants were removed and
cells were washed twice with DPBS in order to remove unbound
bacteria. Then, cells and bound bacteria were detached with 0.25%
trypsin—EDTA solution, and the reaction was stopped by adding cold
DPBS. Bacterial counts were carried out on BHI agar plates for
S. mutans and S. dentisani after 24 h of incubation while counts for
other pathogens were carried out in TSB agar plates, after 48 h
(F. nucleatum) or S days (P. gingivalis) of incubation. S. mutans and
S. dentisani presented differences in the morphology of their colonies,
which makes it possible to clearly differentiate them during counting.
Adhesion capacity was calculated as the number of adhered bacteria
(CFUs/mL) relative to the total number of bacteria initially added
(% adhesion = [adhered bacteria/total bacteria] X 100). Results are
expressed as percentage of adherence inhibition (%), calculated as
100(1 — T1/T2), where T1 and T2 are the number of oral pathogens
adhered in the presence and absence of phenolics, respectively. Assays
were performed in triplicate, and three independent experiments were
carried out.

Antiadherence Assays: Exclusion, Competition, and Dis-
placement of S. mutans by S. dentisani. a. Adherence Exclusion.
For the exclusion assay, 0.5 mL per well of the mixed solution of
S. dentisani (~10” CFUs/mL) and phenolic compounds or extracts were
first added. After 15 min of incubation, nonbound bacteria were
removed, 0.5 mL per well of S. mutans suspension (~10” CFUs/mL)
was added, and the mixture was incubated again for 15 min. Cells
together with bound bacteria were then detached with trypsin—EDTA
solution, and the number of oral bacteria adhered to gingival cells
was determined on BHI agar plates, as described above. Results are
expressed as percentage of adherence inhibition (%), calculated as
100(1 — T1/T2), where T1 and T2 are the number of oral pathogens
adhered in the presence and absence of S. dentisani and phenolics,

respectively. Assays were performed in triplicate, and three inde-
pendent experiments were carried out.

b. Adherence Displacement. Ability of S. dentisani and phenolics to
displace previously adhered S. mutans was assessed as described above
but first adding S. mutans suspension (~10" CFUs/mL) and later,
S. dentisani suspension (~10” CFUs/mL) plus phenolic extracts and
compounds. Displacement of pathogen was expressed as percentage of
adhesion (%) of oral pathogen in the presence and absence of S. dentisani
and phenolics, as described above.

¢. Adherence Competition. The same experimental protocol as in
exclusion was employed for the assays of competitiveness between
S. dentisani and S. mutans, with the difference that oral pathogen
(~107 CFUs/mL) and S. dentisani probiotic strain (107 CFUs/mL)
plus phenolics were simultaneously added. Competitiveness was calcu-
lated as the percentage of adhesion (%) of S. mutans in combination
with S. dentisani and phenolics relative to pathogen adhesion in the
absence of S. dentisani and phenolic compounds (control).

UHPLC-DAD-ESI-TQ MS Targeted Analysis of Phenolic
Metabolites. Incubations of cell monolayers with phenolic com-
pounds (50 pg/mL) in absence (cellular metabolism) or presence of
oral pathogens (bacterial and cellular metabolism) were carried out as
mentioned above in three independent assays. After 30 min of incu-
bation at controlled conditions, supernatants were collected and an ali-
quot was immediately frozen away (—80 °C) until further UHPLC—
MS/MS analysis. Incubations only with phenolic compounds (blanks)
or oral pathogens (bacterial metabolism) were also carried out.

Prior to their analysis, cellular supernatants were filtered (0.22 uM,
Symta, Spain), and 200 uL of sample was mixed with 50 uL of internal
standard (4-hydroxybenzoic-2,3,5,6-tetradeutered acid) (IS) prepared
in acetonitrile and 0.1% formic acid at 0.25 yug/mL final concentration.
A volume of 2.0 uL of sample was injected onto the chromatographic
system. Analysis of each sample was performed in duplicate.

Phenolic metabolites were analyzed using an UPLC—ESI-MS/MS
following a method previously published*® with some modifications.
The liquid chromatographic system was a Waters Acquity UPLC
(Milford, MA) equipped with a binary pump, an autosampler thermo-
stated at 10 °C, and a heated column compartment (40 °C). The col-
umn employed was a BEH-C18, 2.1 mm X 100 mm and 1.7 ym par-
ticle size from Waters (Milford, MA). The mobile phases were 0.1%
formic acid in water (A) and 0.1% formic acid in acetonitrile (B). The
gradient program was as follows: 0 min, 0.1% B; 1.5 min, 0.1% B;
11.17 min, 16.3% B; 11.5 min, 18.4% B; 14 min, 18.4% B; 14.1 min,
99.9% B; 16.6 min, 99.9% B; 16.7 min, 0.1% B; 22 min 0.1% B. Equi-
librium time was set at 2.4 min, resulting in a total runtime of 22.4 min.
The flow rate was set constant at 0.5 mL/min and injection volume
was 2 uL.

The LC effluent was pumped to an Acquity TQD tandem quad-
rupole mass spectrometer equipped with a Z-spray electrospray ion-
ization (ESI) source operated in negative polarity mode. The ESI
parameters were set as follows: capillary voltage, 3 kV; source temper-
ature, 130 °C; desolvation temperature, 400 °C; desolvation gas (N,)
flow rate, 750 L/h; cone gas (N,) flow rate, 60 L/h. The ESI was oper-
ated in negative ionization mode. For quantification purposes, data
were collected in the multiple reaction monitoring (MRM) mode,
tracking the transition of parent and product ions specific to each
compound. The MS/MS parameters (cone voltage, collision energy,
and MRM transition) of the 54 phenolic compounds targeted in the
present study (hydroxyl(phenyl)-propionic, hydroxy-(phenyl)-acetic,
hydroxycinnamic, hydroxybenzoic, and hydroxymandelic acids and
flavan-3-ols) were previously determined.”* All metabolites were quan-
tified using the calibration curves of their corresponding standards.
Data acquisition were carried out in multiple reaction mode (MRM)
using transition of parent and product specific ions for each compound
as well as by using the internal calibration curves. Data processing was
performed with MassLynx v4.1 software (Waters) and results are
presented as final concentration (ug/L) of the sample.

Statistical Analysis. Data obtained were submitted to statistical
analysis in GraphPad Software v6.0 (GraphPad). Two-way ANOVA of
multiple comparisons was applied to data of the study of the inhibitory
effect against pathogenic adherence, followed by posthoc Dunnet test.
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Table 2. Antimicrobial Activity of Phenolic Compounds and Grape Seed and Red Wine Phenolic Extracts

MIC/MBC (ug/mL)

microorganisms caffeic acid p-coumaric acid Vitaflavan Provinols
S. mutans >1000/>1000 >1000/>1000 >1000/>1000 >1000/>1000
P. gingivalis 200/500 500/1000 500/1000 500/>1000
F. nucleatum 1000/>1000 200/500 500/1000 500/1000
S. dentisani 1000/>1000 >1000/>1000 >1000/>1000 >1000/>1000

Data of UHPLC—MS/MS from the study of phenolic metabolism
(three values from three independent assays, each value corresponding
to the mean of the duplicate analysis of each sample) was analyzed by
one-way ANOVA test followed by Bonferroni test. A value of p < 0.05
was fixed for the level of significance of the tests.

B RESULTS

Antimicrobial Activity. Study of antimicrobial activity of
phenolics against oral bacteria was assessed in order to select a
concentration under the MIC for all compounds, for
antiadherence assays (Table 2).”' Phenolic compounds and
extracts only showed antimicrobial activity at higher concen-
trations (above 200 yug/mL), and consequently, it was possible
to use concentrations in the range normally found in wine,
which is 0.3—33 mg/L for caffeic acid and 0.1-8 mg/L for
p-coumaric acid.”* Therefore, selected concentrations for the
next assays were 10 and 50 ug/mL for each oenological extract
and pure phenolic compound.

Cytotoxic Effect. With regards to a possible cytotoxic effect
of compounds at selected concentrations on human fibroblasts,
none of the phenolic compounds or extracts altered cell viabil-
ity at 10 pg/mL nor SO ug/mL (Figure 1) after 30 min of

Figure 1. Cellular viability of HGF-1 fibroblasts in the presence of
phenolic compounds and extracts (10 and SO pg/mL) after 30 min
and 24 h incubations. Results are expressed as media of three
independent assays =+ standard deviation.

pretreatment but neither after 24 h incubation with compounds
and extracts.

Antiadhesive Effects on Oral Pathogen Adherence to
HGF-1 Human Fibroblasts. With respect to antiadhesive
activity of phenolic compounds and extracts, a different effect
was perceived depending on the strain, phenolic concentration,
and compound (Figure 2). In general terms, pure phenolic
compounds (caffeic and p-coumaric acids) showed a greater
ability to inhibit S. mutans and F. nucleatum adherence than
phenolic extracts, whereas a similar effect for both treatments
was reported in the case of P. gingivalis adherence to human

fibroblasts.

S. mutans pathogen is normally related to caries disease, and
therefore the ability of this bacterium to adhere fibroblasts is
limited, around 1% (data not shown). Despite this fact, caffeic
acid and p-coumaric acid at 50 pig/mL concentrations were able
to decrease S. mutans adherence 20% and 40%, respectively
(p < 0.001). Both compounds had a similar effect at 10 yg/mL
concentration, reaching an inhibition of around 20—30% (p <
0.001). However, phenolic extracts Vitaflavan and Provinols did
not exert any inhibitory effect on S. mutans adherence, except
for Vitaflavan (10 yg/mL) (p < 0.05), and even an increase of
adherence was observed for the higher concentration (50 yig/mL)
(values of adherence inhibition <0% are not represented).

Inhibition of P. gingivalis adherence was tested for all the
assayed compounds, including both pure phenolics and extracts
(Figure 2C). Phenolic compounds reached higher values of
inhibition when added at 10 #g/mL concentration (p < 0.001),
whereas grape seed and red wine phenolic extracts were able to
exert a stronger effect when used at 50 ug/mL concentration
(p < 0.001). Inhibitory effects of caffeic and p-coumaric acids
were similar, in the range of 30—50%. Provinols, a red wine extract,
showed higher inhibitory potential (~40—50%) than grape
seed extract (Vitaflavan) (~20—40%). Finally, in the case of
F. nucleatum adherence, compounds exerted a stronger inhibi-
tion of pathogen adherence (p values ranging from <0.05 to
0.01) than extracts, especially, in the case of p-coumaric acid
(p < 0.01) which caused a marked inhibition, upper than 50%.
Furthermore, Provinols (10 sg/mL, p < 0.01) inhibition values
were again higher than those of Vitaflavan.

Previous studies highlighted the potential role of S. dentisani
in oral diseases.'* With the aim of studying a possible comple-
mentary effect between this candidate oral probiotic and red
wine phenolic compounds against S. mutans adherence to human
fibroblasts, assays of inhibition of bacterial adherence were per-
formed (Figure 3). Results confirmed a complementary action
of both caffeic acid and p-coumaric acid, and S. dentisani in the
competence process against S. mutans adhesion (p < 0.05),
improving values from 25% to 40—50% in the presence of the
coincubation of S. dentisani and phenolics. In the same way,
exclusion was improved when caffeic acid was used together
with the probiotic strain (p < 0.05), reaching values of 30—40%
from the initial 10%. However, phenolic compounds were not
able to improve the high displacement values of S. mutans
(close to 80%) when only S. dentisani was used.

Bacterial and Cellular Metabolism of Oenological
Extracts and Phenolic Compounds. Results of bacterial and
cellular metabolism from UHPLC—MS analysis (Tables 3—5)
showed that the three pathogens studied (P. gingivalis, S. mutans,
and F. nucleatum) were able to release different phenolic metabo-
lites after their incubation with phenolic compounds and extracts.
Additionally, evidence also indicates an existing cellular metab-
olism of polyphenols by fibroblasts, which in some cases resulted
in a cumulative metabolism between oral bacteria and human cells.

Phenolic metabolism in the absence or presence of fibro-
blasts and P. gingivalis is presented in Table 3. Regarding
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Figure 2. Adherence inhibition (%) of oral pathogens (A) S. mutans, (B) F. nucleatum, and (C) P. gingivalis) by phenolic compounds and extracts
(10 and S0 pug/mL). Results are expressed as the media of three independent assays =+ standard error. * indicates p < 0.05, ** indicates p < 0.01, and

**% indicated p < 0.001.

Figure 3. Percentage (%) of exclusion, displacement and competition of S. mutans adherence by S. dentisani probiotic strain 7746 and polyphenols.
Results are expressed as the media of three independent experiments + standard error. Data were analyzed by two-way ANOVA and Bonferroni test.

* indicates p < 0.05.

oenological extracts, some compounds underwent thorough
extensive metabolism during incubations. For instance, a signif-
icant degradation of gallic acid (p < 0.01) was found in the case
of Vitaflavan after bacterial incubations, as in a similar manner
that occurred in the case of proanthocyanidin B1 (p < 0.05)
and Provinols, which reinforces the role of microbial catabolism
of oligomeric tannins.

Regarding bacterial and cellular degradation of phenolic acids
derived from the B-ring, 3,5-dihydroxybenzoic acid was metab-
olized reaching values close to 30% of degradation in the case
of both oenological extracts, being especially significant in the
case of Provinols (p < 0.01). In regard with nonflavonoids com-
pounds, there was a bacterial degradation of protocatechuic
acid, which was significant in the case of the incubation of
P. gingivalis with Provinols extract (p < 0.01).

Additionally, 4-hydroxyphenyl acetic acid was detected only
after incubations of all oenological extracts and phenolic com-
pounds with P. gingivalis (ranging p values from <0.0S to 0.01),
which highlights the potential of this bacteria to synthesize it,
most likely from the catabolism of flavonols precursors.

Concerning phenolic metabolism in the presence of S. mutans
(Table 4), a strong bacterial metabolism was observed for flavan-
3-ols (+)-catechin (p < 0.01 to p < 0.001) and (—)-epicatechin
(p < 0.01—0.001) after incubations with Vitaflavan. In a similar
manner, levels of gallic acid strongly decreased after incubation
of this pathogen with both extracts (p < 0.01—0.001) and also
when cells or both, cells and bacteria, were present. Procyanidins
Bl and B2 were markedly metabolized from Vitaflavan when
cells and bacteria were simultaneously present (p < 0.001),
whereas procyanidin B2 was increased in the presence of cells

after treatment with Provinols (p < 0.05). In the same way,
non-flavonoid protocatechuic acid from Provinols was signifi-
cantly degraded after bacterial and cellular coincubations in the
case of both extracts (p value ranging from p < 0.05 to p <
0.001). In relation to incubations of caffeic acid with S. mutans, a
significant degradation of this compound was found (p < 0.01)
only due to cumulative activity of S. mutans and HGF-1 cells.

Finally, data from phenolic metabolism in the absence or
presence of fibroblasts and F. nucleatum assays were presented
in Table 5. Metabolic activity of this bacterium seemed to be
lower than the other two pathogens analyzed during this work.
F. nucleatum was able to release gallic acid through bacterial
catabolism (p < 0.001) from Vitaflavan extract. On the contrary
to other pathogens, levels of p-coumaric acid from Vitaflavan
significantly decreased after incubations with F. nucleatum
(p < 0.05) or cells (p < 0.01). In accordance with results obtained
from the other bacteria, levels of p-coumaric acid remained
stable after incubations with the three pathogens, which resulted
in a notable interest.

B DISCUSSION

Previous studies discarded an antimicrobial effect of phenolic
compounds and oenological extracts against gut microbial strains
or respiratory pathogens in the range normally found in wine.”**°
However, their effect on oral bacteria or on oral cells viability
was unknown, and therefore, antimicrobial and cytotoxic effects
were explored in the current work (Table 2, Figure 1). Antimi-
crobial activity of caffeic acid at high concentrations has been
previously demonstrated.”*~>° However, concentrations used in
our study (10 and SO pg/mL) are not high enough to exert an
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Table 3. Phenolic Metabolite Concentration (pg/L) After Incubations in Absence or Presence of P. gingivalis and/or of HGF-1 Cells”

metabolite

gallic acid

protocatechuic acid

3,5-dihydroxybenzoic

acid

4-hydroxyphenyl
acetic acid

3-(4-hydroxyphenyl)
propionic acid

caffeic acid

p-coumaric acid

(+)-catechin
(—)-epicatechin
procyanidin Bl

procyanidin B2

Vitaflavan

Provinols

caffeic acid

p-coumaric acid

blank

884.18 +

12.48

60.79 +
4.11

62.27 +
3.74

3326 +
0.01

67.18 +
17.94

3458.11 =

84.41

2876.67 +
162.40

171829 +
0.125.84

97333 +

82.72

bacterium cells

533.82 = 754.00 +
S1.72%%* 115.46

4525 £ 3785 £

5.98 4.49
45.00 £  33.50 +
S5.66 7.78%*
389.28 + —
152.16%*

3306+ 1733 +
13.56* 5.37%*

3320 + 3941.37 +

237.15 414.31

2266.12 + 3362.81 +

616.34 713.87

1508.65 + 1823.56 +

159.78 326.68

75829 + 1182 +
148.29 71.39

bacterium

cells + cells

Phenolic Acids

13379 £ 9681 =

S1.01 15.13
33.62 + 15.65 +
4.49 6.34*

22.89 + 14.33 +

10.21%%  3.51%*

- 52295 +

166.37*

31.14 + 36.26 +
1.08 3.10

Flavan-3-ols

41515 + 28251 +
200.52 42.92

18948 + 189.48 +
8.12 26.31

34599 + 26587 =
86.58 70.82%*

187.34 + 11505 +
64.02 38.50

bacterium

359.94 +
58.69*

58879.37 =
11895.37

bacterium

+ cells

366.46 +
81.44%*

55997.27 +
2718.09

bacterium +
cells

425.14 +
68.70*

1559341 + 14484.549 +

3078.04

25232.70 + 23430.21 +

2493.78

“Data are expressed as mean values + standard deviations. Data were analyzed by two-way ANOVA followed by the Bonferroni test. The * indicates values p < 0.05, ** indicates values p < 0.01, and ***
indicates values p < 0.001; — means not detected.
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Table 4. Phenolic Metabolite Concentration (¢g/L) After Incubations with S. mutans®

metabolite

gallic acid

protocatechuic acid

3-(4-hydroxyphenyl)
propionic acid

caffeic acid

p-coumaric acid

(+)-catechin
(—)-epicatechin
procyanidin Bl

procyanidin B2

“Data are expressed as mean values + standard deviations. Data were analyzed by two-way ANOVA followed by the Bonferroni test.

Vitaflavan Provinols caffeic acid p-coumaric acid
bacterium + bacterium bacterium + bacterium
blank bacterium cells cells blank  bacterium cells + cells blank bacterium cells cells blank bacterium cells + cells
Phenolic Acids
884.18 + 147.75 = 258.17 + 258.17 + 108.07 + 16.56 + 25.77 £ 6.20 + - - - - - - - -
12.48 27.15%%% 41.27%%* 41.27%%* 20.38 2.037%%#%* 30.72%%* 2.71%%*
60.79 + 54411+ 37.85 + 14.24 + 2045 + 1635+  22.89 + 1.90 + - - - - - - - -
4.11 18.23 4.49% §5.32%* 6.81 5.32% 10.20 0.507%%%*
— — — — — — - — — — — — 14215.21 + 15831.65 + 15211.61 + 14067.54 +
2052.15 855.37 547.44 1211.78
- - - - - - - - 57839.67 + 69599.13 + 69838.04 + 27962.85 + — - - -
1132.05 2579.94 7391.33 3920.67%*
67.18 + 15.28 + 47.76 + 6.08 + 3726 + 13470 + 40.85 + 51.08 + - - - - 25074.57 + 24640.18 + 28867.96 + 28011.5S +
17.94 1.93%%* 12.40 2.34% %% 10.13 45.69%* 24.93 20.30 460.25 1696.69 3155.56 3324.63
Flavan-3-ols
3458.11 + 1349.29 + 3906.32 + 2700.28 + 227.94 + 307.15 + 384.83 + 108.19 + - - - - - - - -
84.41 152.56%* 695.37 456.68 22.11 75.05% 8.04 47.67*
2876.67 + 118091 + 3459.46 + 2629.77 + 208.72 + 271.78 + 30145 + 91.87 + - - - - - - - -
162.40 109.60%** 572.47 41249 84.10 106.24 60.90* 3248
171829 + 2357.70 + 2067.05 + 662.76 +  363.7S + 403.73 + 37095 + 15677 + — - - - - - - -
0.125.84  415.06* 384.88 92.79%%% 40.66 46.23 224.51 52.58
973.33 + 1480.67 + 127823 + 451.80 + 119.99 + 187.00 + 224.80 + 136.59 + - - - - - - - -
82.72 267.96%* 60.59 115.02%%* 26.56 21.97 67.72% 14.26

indicates values p < 0.001; — means not detected.

* indicates

values p < 0.0S, ** indicates values p < 0.01, and ***
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Table 5. Phenolic Metabolite Concentration (ug/L) After Incubations with F. nucleatum.”

Vitaflavan Provinols caffeic acid p-coumaric acid
bacterium + bacterium + bacterium bacterium
metabolite blank bacterium cells cells blank  bacterium  cells cells blank bacterium cells + cells blank bacterium cells + cells
Phenolic Acids

gallic acid 884.18 + 1667.51 = 754.00 + 2130.56 + 108.07 + 13547 + 133.79 + 214.0S + - - - - - - - -

12.48 03.40%%* 115.46 108.77%%* 20.38 15.40 51.00 13.26%**
3-(4-hydroxyphenyl) — - - - - - - - - - - - 1421521 + 17307 + 1482056 + 16803.10 +

propionic acid 2052.15 3024.75 1023.07 2328.03
3,5-dihydroxybenzoic 6227 +  37.85 + 3362+ 4948 + 2946 + 1247 + 2289 + 3045 +
acid 3.74 16.45 7.48 13.20 4.64 1.50 10.21 11.58
caffeic acid - - - - - - - - 57839.67 + 68001.98 + 71072.47 + 65881.80 + — - - -
1132.08 4992.38 2413.96 2760.38

p-coumaric acid 67.18 + 38.04 + 17.33 + 53.40 + 3726 £ 2500 + 31.14 + 4112 + - - - - 25074.57 + 28203.84 + 2450526 + 28818.61 +

17.94 12.81% 5.37%* 3.52 10.13 4.80 1.08 6.28 460.25 3086.01 972.74 4431.67

Flavan-3-ols

(+)-catechin 3458.11 + 3033.77 + 3941.37 + 2817.76 + 22794 + 244.62 + 41515 + 27825 + - - - - - - - -

84.41 418.03 414.31 440.73 22.11 67.35 200.52 92.52
(=)-epicatechin 2876.67 = 3313.05 + 2951.31 + 2629.77 +  208.72 + 139.72 + 18948 + 26221 + — - - - - - - -

162.40 341.08 56.84 412.49 84.10 44.60 8.12 28.90%
procyanidin Bl 171829 + 1455.77 + 1823.56 + 1435.34 + 363.75 + 241.83 + 34599 + 247.84 + - - - - - - - -

125.84 17.00 326.68 232.38 40.66 105.44 86.58 69.60
procyanidin B2 97333 + 117452 + 1152.08 + 1281.20 + 119.99 + 80.77 + 187.34 + 127.85 + - - - - - - - -

82.72 129.18 84.69 171.45% 26.56 18.00 64.02 11.09

“Data are expressed as mean values + standard deviations. Data were analyzed by two-way ANOVA followed by the Bonferroni test.

indicates values p < 0.001; — means not detected.

* indicates

values p < 0.05, ** indicates values p < 0.01, and ***

Ansiway) poo4 pue [ean}jnduby jo jeunor

a1y


http://dx.doi.org/10.1021/acs.jafc.7b05466

Journal of Agricultural and Food Chemistry

antimicrobial effect against oral pathogens, and therefore, it
makes it possible to study other mechanisms of action, such as
the bacterial antiadhesive effect. For instance, caffeic acid was
previously described to possess antimicrobial activity against
S. mutans (2 mg/ mL),”” and an inhibition of cariogenic S. mutans
and S. sobrinus growth by a propolis extract with elevated content
of both caffeic and p-coumaric acids was reported.”® In a similar
manner, antimicrobial activity of caffeic acid (156.3 pg/mL)
against pathogenic strains resistant to conventional antibiotics
(Escherichia coli, Staphylococcus aureus, and Pseudomonas
aeruginosa) was observed.” Recent evidence suggested that
antimicrobial action of caffeic acid (and other phenolics, such as
gallic acid and proanthocyanidins) against S. mutans could be
based on the ability of polyphenols to generate hydroxyl radi-
cals which would produce H,O, and subsequent damage in
bacterial DNA.*® Antimicrobial effect of dietary polyphenols
against periodontal pathogens has been explored too. Both grape
seed and red wine extracts (>1000 ug/mL) reduced the counts
of P. gingivalis and F. nucleatum,”’ whereas Mufioz-Gonzalez
and colleagues reported a bactericidal action of caffeic acid from
red wine (1600 pg/mL) and grape seed extract (250 pg/mL)
against F. nucleatum.'® Polyphenols from different berries have
been also described to inhibit F. nucleatum (>63 pg/mL) and
S. mutans (>16 ug/mL).”> However, high ranges employed on the
studies mentioned above are far from physiological levels, and
so other mechanisms of action should be explored. Finally, red
wine was recently reported to display an antimicrobial action in
an oral biofilm model containing Actynomyces oris, F. nucleatum,
Streptococcus. oralis, S. mutans, and Veillonella dispar as well as
against selected oral streptococci.' ™’

A key step in bacterial infection is pathogenic adhesion to
host cells,”* and an antiadhesion therapy is an efficient way to
prevent or treat bacterial infections. The percentage of adhesion
of S. mutans control to human fibroblasts was around 1%, which
is relatively low when compared to other species. Despite of this,
our results showed that S. mutans adhesion to HGF-1 human
fibroblasts was partially inhibited after treatment with caffeic
(~20—25%) and p-coumaric (~35—40%) acids (Figure 2A).
A similar study with phenolic acids of pu-erh and chrysanthe-
mum tea enriched in tannins reported an inhibition of S. mutans
attachment to oral cells and, in the same line, control adherence
was around 1%.”” S. mutans is a cariogenic pathogen and there-
fore is generally found on solid surfaces. Because of this, the
most part of the studies regarding inhibition of bacterial attach-
ment are carried out in solid surfaces that mimic human teeth.”
However, last evidence suggested that it also inhabits soft oral
tissues.’® For instance, the antiadhesive effect of dealcoholized
red wine over S. mutans in teeth was described,®” and this fact
was allocated to procyanidins, high weight tannins that could
act as stearic impediment for S. mutans attachment. In cellular
surfaces, this merge is mediated through specific receptors and
bacterial attachment to cells should be high enough to facilitate
the injection of bacterial virulent proteins into host cells.”* No
effect was perceived for the extracts and, in agreement with our
results, a previous study carried out in a S-species oral biofilm,
including S. mutans, with Vitaflavan and Provinols reported that
none of these extracts affected S. mutans viability.'® Concerning
F. nucleatum adherence, an inhibitory action of caffeic and
p-coumaric acids and Provinols extract was observed (Figure 2B).
In accordance, it is known that F. nucleatum adheres to a
selected range of human cells, including fibroblasts and a recent
study demonstrated an antiadhesive action of a green tea extract,
epigallocatechin, and theaflavins against F. nucleatum adherence

to oral epithelial cells.”® The role of “physical bridge” described
for this bacterium makes of the antiadhesive therapy a useful
strategy to avoid periodontal diseases since it favors the attach-
ment of other pathogens. As an example, F. nucleatum biofilm
formation is stimulated by P. gingivalis due to the expression of
signaling molecules,” as well as F. nucleatum protects P. gingivalis
against aerobic conditions, by generating a capnophilic environ-
ment.** Therefore, the inhibition of F. nucleatum by phenolic
compounds alone or in combination with S. dentisani is partic-
ularly relevant because this species has been shown to be a key
player in biofilm architecture, and many periodontal pathogens
use it as an attachment.*' Thus, inhibition of F. nucleatum adhe-
sion or growth has been proposed as a promising strategy to
reduce plaque formation and prevent the settlement of oral
pathogens.*”

Our results showed that P. gingivalis adhesion to human fibro-
blasts was inhibited by all the assayed extracts and compounds
(Figure 2C). In accordance with these observances, a high-
molecular-weight fraction from cranberry, enriched in proantho-
cyanidins, prevented P. gingivalis attachment to surfaces coated
with collagen, fibrinogen, and human serum,™ whereas A-type
proanthocyanidins from the same food source inhibited
P. gingivalis adhesion to oral cells."* Furthermore, these com-
pounds were able to prevent teeth demineralization during the
cariogenic process.”’ Beneficial actions of resveratrol against
periodontal diseases have been associated with its ability to
neutralize P. gingivalis pathogenic factors.***” In a similar man-
ner, a §reen tea extract inhibited P. gingivalis attachment to buccal
cells,” and also resveratrol (1—10 uM) blocked the expression
of adhesion proteins of P. gingivalis.** In our study, resveratrol
was present in red wine extract, which is in accordance with the
higher inhibition of adherence observed after incubation with
Provinols. In general terms, a dose-dependent inhibitory effect
of pathogenic adherence was not perceived. One of the mecha-
nisms that have been suggested for the antiadhesive potential of
polyphenols is that they constitute a stearic impediment for
bacterial attachment to cellular receptors.*’ There is a limited
number of surface receptor of mammalian cells for bacterial
adhesins, and therefore, a maximum inhibitory effect of polyphe-
nols is going to be achieved at a specific certain concentration,
and therefore, an increase in the phenolics concentration may
not be necessarily translated into more effectiveness.

S. dentisani presented a similar resistance to the antimicrobial
potential of the selected polyphenols to S. mutans pathogen, as
shown in Table 2. This fact makes possible a combinatory study
of the preventive action of wine polyphenols and this candidate
oral probiotic. After coincubations with S. dentisani strain and
phenolic compounds, a cumulative antiadhesive effect on S mutans
was perceived (Figure 3). A reciprocal action between polyphe-
nols and probiotics has been previously reported in the case of
red wine phenolic extract and gut probiotic strains (e.g., Lacto-
bacillus and Bifidobacterium® and also oenological-origin pro-
biotic strains, which improved inhibitory effects of Provinols
against E. coli adhesion to intestinal cells.”" It is a two way inter-
action: probiotics are able to improve polyphenols bioavailabil-
ity,> whereas gut microbiota is modulated by dietary polyphe-
nols.”>® Our results showed that such reciprocal effect was
marked for both compounds in the case of adherence compe-
tition, which suggests that polyphenols could improve the com-
petition of S. dentisani candidate oral probiotic strain against
S. mutans for cellular receptors. Additionally, a significant effect
was observed with caffeic acid on the of S. mutans adherence
exclusion but not on its adherence displacement, which was
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probably due to S. mutans being first attached to fibroblasts.
These evidence highlight the potential of grape derived poly-
phenols as natural therapy to prevent caries and periodontal
diseases, alone or in combination with traditional treatments.
However, the effects mostly depend on particular combinations
of phenolic structures, and it would be helpful to clarify the
mechanisms of action involved on the prevention of oral dis-
eases as well as determine the phenolic metabolism that take
place in vivo, in order to design an effective strategy.

Dietary polyphenols go through several modifications along
the digestive system before reaching systemic circulation, and
recent evidence suggested that real executors of benefits implied
from intake of dietary polyphenols are the metabolites rather
than the parent compounds.” The most part of this phenolic
metabolism takes place in the gut; however, these transforma-
tions start in the oral cavity, where dietary components suffer
mechanical and chemical alterations.” As far as we are aware,
only a little evidence has been focused on the study of oral metab-
olism of polyphenols,"***>* and previous findings confirmed the
ability of probiotic strains to metabolize oenological extracts releas-
ing phenolic metabolites that enhanced bacterial growth.” Our
results confirmed for the first time the relevance of bacterial
and cellular phenolic metabolism as well as a complementary
metabolic action (Tables 3—5). This metabolism included the
degradation of precursors into phenolic metabolites as well as
other enzymatic reactions. A relevant effect was perceived
for bacterial metabolism of proanthocyanidins, catechins, and
epicatechins. Microbial catabolism of monomeric galloylated
flavan-3-ols start with the fast scission of the ester group from
gallic acid by microbial esterases, which leads to the generation of
pyrogallol and the monomers (+)-catechin and (—)-epicate-
chin."” A significant degradation of gallic acid, (+)-catechin, and
(—)-epicatechin for S. mutans and of gallic acid by P. gingivalis
was observed whereas F. nucleatum released gallic acid through
esterase activity. Degradation of gallic acid by S. mutans and
P. gingivalis could suggest a deeper transformation of these com-
pounds into some other bioactive derivatives, which would pre-
vent bacterial adhesion. In accordance with these observances,
previous studies of the antimicrobial properties of red wine and
grape seed extracts in an oral biofilm model revealed a bacterial
metabolism of flavan-3-ols precursors, as determined by UHPLC—
MS/MS."® Procyanidins B1 and B2 were strongly degraded after
incubation with S. mutans and cells, especially in the case of
Vitaflavan which is in agreement with the release and subse-
quent degradation of gallic acid.

Differences in the ability of oral pathogens to metabolize
phenolics were perceived. For instance, S. mutans degraded gallic
acid independently from phenolic source, whereas the action of
P. gingivalis over this compound is moderate, which might
suggest a stronger esterase and decarboxylase activities of
S. mutans. 4-Hydroxyphenylacetic acid, originated from sequen-
tial a-oxidations from (hydroxyphenyl)propionic acids, was
only detected due to P. gingivalis metabolism. p-Coumaric acid
metabolism rarely varied: it remained stable in all the incu-
bations, standing out as a direct effector of the inhibition of
the bacterial adhesion. On the contrary, p-coumaric acid from
Vitaflavan become partially degraded by P. gingivalis and
S. mutans. This suggests that the wide variety of bacterial func-
tionalities observed in vivo, might be due to the existence of
bacterial consortiums rather than to the activity of isolate spe-
cies. In this context, phenolic metabolism would occur in a
sequential manner, leading to the production of a huge variety
of chemical structures, depending on the microbial ecology

present.’® Other limiting factor in phenolic metabolism is their
structural and stereo chemical characteristics, which determines
the bioaccessibility to phenolic substrate.'” Additionally, a bot-
tleneck that limits these studies is the individual variability, in
microbial composition and in physiological parameters, such as
salivary composition. It is also important to point out the con-
tribution of cellular metabolism, rarely explored.57 In our study,
a degradation of 3,5-dihydroxybenzoic acid from Provinols was
perceived for P. gingivalis but only in the presence of cells or
coincubations, which suggest a bacterial and cellular ability to
transform it into some other derivatives, such as vanillic or
hydroxybenzoic acids. In agreement with our evidence, Mena
and coworked recently demonstrated the role of cellular pheno-
lic metabolism of flavan-3-ols in the inhibition of bacterial adhe-
sion to bladder epithelial cells.”® Also, caffeic acid was degraded
by S. mutans in the presence of cells, highlighting the cellular
hydrolytic activity, together with a collaborative action with the
pathogen. This is in agreement with the oxidation of caffeic acid
catalyzed by cellular enzymes, such as peroxidases and tyrosinases.>”
With regard to nonflavonoids compounds, the most common
microbial metabolites of caffeic acid are hydroxyphenyl propi-
onic and protocatechuic acids.'® Protocatechuic acid (3,4
dihydroxybenzoic acid) was partially degraded only in the pres-
ence of P. gingivalis. Additionally, the content of this compound
was significantly increased in the presence of F. nucleatum,
whereas coincubations with cells improved its degradation.

Study of bacterial phenolic metabolism is of high relevance in
order to determine which compounds are the real inhibitors of
bacterial adhesion and design an antiadhesive strategy. Further-
more, in a condition of disease, an overgrowth of pathogenic
bacteria is triggered and phenolic metabolism in plaque will be
mainly due to pathogenic activity. At this point, LC—MS tech-
niques constitute a useful approach, as shown in previous research.
Walle and colleagues™ reported a release of aglycones from
flavonoid glycosides (e.g., quercetin, genistein) by microbial
P-glucosidases and also hydrolytic activity of oral cells by using
HPLC. A similar study with LC—MS/MS revealed a contribu-
tion of human oral epithelial tissue, salivary, and microbial enzy-
matic activity in phenolic metabolism of anthocyanidins.”> Our
study, based on an in vitro model of bacterial adherence results,
is very useful as an initial approach to go deeper into the mech-
anisms of action of red wine polyphenols against oral diseases.
Further steps should be addressed toward the use of mixed
biofilms models which can mimic bacteria—bacteria interactions
as well as some other conditioning factors that should be added
to multifactorial assays. Once molecular mechanisms of action
become elucidated, in vivo studies of periodontal and cariogenic
diseases are recommended, in order to evaluate the potential of
polyphenols as preventive therapies in the management of cari-
ogenic and periodontal diseases.
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