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O IIEJIECOOBPA3HOCTH NPUMEHEHUS ®TOPUPOBAHHOI1 COJIN
KAK NCTOYHHNKA CUCTEMHbBIX JOBABOK ®TOPHA
AJIA ITPE- U IIOCTOPYIITUBHOU ITPOOUJAKTURKU KAPUECA 3YBOB

YO «Beaopyccruii zocydapcmeeniviti MeOUYUNCKUL YHUBEPCUTNEM >

B coomeemcmeui ¢ cogpeMeHnbiMU OQHHBIMU 0 XeMOOUOKUHEeMUKe NOCIYNAIOWEez0 6 Op2anU3M (hmopuda
U €20 BAUAHUU HA UHUUUAUUIO U PA3BUMUE KAPUOIHOZ0 NPOUECCA CUCNEMHAS DMOPpNpodUIaKmUKa peaiu-
3Yemes Kax uepe3 npeapynmuehvle cucmemnvie, max u uepes nocmapynmusnvie mecmuuie (nepsuunvie u,
21a6HLIM 00PA30M, 6MopuUHble) Kapueccmamuueckue dgphghexmol, 4mo 060CHOBbI6AEM UEAECO00PAZHOCTND
nompeb.aenus 006asok pmopuda 015 3auumol 3y606 om Kapueca xKaxk 0o, max u NOCJae UxX NPope3vieaHus,
Mo ecmv 6CeMu 803PACTMHBIMU ZPYNNAMU HACCSEHUS.

Kawoueente caiosa: kapuec 3y60s6, (hmopuposannas nuwesds cob, CUCEMHbLE U MECMHbLe KAPUEeCCMd-
muueckue Ighgexmol, 603pacmmvle zpYnnovl HACEJEHU.

T.V. Paprushenka

RATIONALE FOR THE USE OF FLUORIDATED SALT AS A SOURCE OF SYSTEMIC
FLUORIDE SUPPLEMENTS TO PRE-AND POSTERUPTIVE CARIES PREVENTION

According to the latest data regarding chemobiokinetics of fluoride and its influence on caries process
initiation and development, systemic fluoride prevention is applied as through pre-eruptive systemic so
through post-eruptive local cariostatic effects (primary and mainly secondary). Hence, consuming fluoride
supplements to protect teeth from caries both before and after their evuption is appropriate for all age
groups of population.

Key words: caries, fluoridated salt, systemic and local cariostatic effects, population age groups.

OCHOBHbIM cpeacTBOM NpodunaKTUKK Kapueca 3y6oB B
TeyeHune nocneaHunx 65 net apnsetca GTopua, MeTo bl
NPUMEHEHUS KOTOPOro NPUHATO pa3aenaTb Ha MeCTHbIe,
npegycmatpuvBatowme anniMkauum dtopcoaepalymx
npenapaToB Ha 3ybbl, U CUCTEMHbIE, Mpeanonaratumne
notpebneHne AONONHUTENBHOIO Konnyectea Gpropuaa
BHYTPb. [podunakTnyeckmne cpeactsa v NPOAYKThbl ¢ GTO-
pPULOM MONYYUSIU LUMPOKOE pacnpocTpaHeHne B MUPE: K
Hayvany XX| BeKka notpebuTtensaMmm G¢TopmpoBaHHOM BOAbl
6bin 230 MH. YenosekK, ¢TopupoBaHHon conn — 400
MJTH. YenoBeK [31], dTopupoBaHHbIX 3yOHbIX nact 500
MJIH. YenoBekK [36]; 04HaKO OTHOLWEHME K 3TOM NPaKTUKe
HeNb35 Ha3BaTb OAHO3HAYHbIM: naes GTopnpodUNaKTUKK
Kapueca 3y60B 1 YaCTHble METO/bI €€ peann3alnn UMetoT
KaK CTOPOHHUKOB, TaK 1 MPOTUBHUKOB Ha YPOBHE CTpaH,
MEeONLIMHCKMX COOOLWECTB, Bpayen n notpedutenen [22,
23,27, 28, 29, 36, 45].

B HacTosuee Bpema GpTopnpoduiaKkTUKa Neperu-
BaeT CMeHy napagurm™?2, 4to aBASETCS NOYBOM 415 pac-
LUMPEHUSA AUCKYCCUU OTHOCUTENBHO LIeNecoobpasHoCTH
npumeHeHns dTopuaa ang NnpoduUnakTMKKM Kapueca 3y-
60B. Ecnu B Havane uctopum metoaa, B 1940-1980-x rr.,
3almTHble 3P deKTbl GTOPUAOB OTHOCKIIU UCKIIOYUTENb-
HO K NPEe3apynTUBHbLIM (T.€. CBA3AHHbIM C BKJIIOYEHUEM
$TOpMaa B anaTuTbl IManun Ha atanax MMHeEpann3aLum
3y60B 10 MX nNpopesbiBaHKuA) [13], ToO B nocnegHue
[ecATUNeTUss MHEHWEe CTOMaTOIOrM4YeCKON 06LWECTBEH-

HOCTU CK/IOHSIETCS B MONb3Y MECTHbIX, MOCTIPYNTUBHbIX
adpdekToB pTopmaa [21]. NepBag napagurma crana
OCHOBOW ANsl pa3paboTKM U LLIMPOKOro BHEAPEHUS METO-
[10B CUCTEMHON GTOPNPODUIAKTUKN, OPUEHTUPOBAHHbIX
npexge Bcero (Kak B KOMMYHaNbHbIX NporpamMmmMax Gpro-
pUpPOBaHUSA BOAbI, CONMN) UK TONbKO (Kak nporpammax
Bblayn GTOPUPOBAHHOIO MOJIOKA B AETCKUX yupexae-
HUSIX, Ha3Ha4YeHUs Kanesb U TabneToK dTopuaa AeTAM He
cTtaplue 8-11 neT) Ha AeTCKoe HaceneHne n 6epeMeHHbIX
(Kak B peKomeHaaumnax 1980-x rr. no npuemy TabneTox
dTopuaa HatTpus Ang 3awmTel 3y6oB pebeHKa) [6]. AB-
TOpbl BTOPOW NapagurMbl He OTpULanM BEPOSTHOCTb
CYLLLECTBOBaAHMUSA NPe3apynTUBHbLIX 3GHEKTOB, HO, OCHO-
BbIBasCb Ha NePECMOTPE HAaKOMUBLLMXCH B creLuaibHOM
nuTepaType CBeAEHUI, Kacatolmxcs CUCTEMHON GTop-
npoduNaKT1KK, Npeanarann Bepcuio o JOMUHUPOBAHNUK
MECTHbIX (MOCTaPYNTUBHLIX) addeKToB dTOopMaa [15, 21],
4TO, MO CYLLECTBY, Cef0Bano TpaKToBaTb B MOAAEPIKKY
LenecoobpasHocTM NoTpebrieHns no6aBoK dpTopuaa He
TONIbKO O NPOPe3blBaHUSA, HO B TE4YEHUEe BCEN XKU3HU
3y6a. OgHaKo B CUITy Pa3HbIX MPUYUH, FNaBHble U3 KOTO-
pbiX — HEJOCTATOK 3HaHWM OTHOCUTENIbHO MEXaHW3MOB
WMHULMaLNN/Pa3BUTUS Kapreca U BAUSHUA dTopuaa Ha
3TW NpoLecchbl, 060CHOBaHHbIE ONAaceHUs OTHOCUTENIbHO
TOKCUYECKMX 3DDEKTOB N36LITOYHON GTOPHArpy3Ku, a
TaKXKe aKTMBHas nponaraHia 3yoHbIX NacT, CoAepallnx
$Topua, N npoTuBonocTaBasemble eMy (?!) KanbLUni n

Mapagurma (oT rpey. mopaderypo, «NpUMep, Moaenb, obpasel) — COBOKYMHOCTb GyHAaMEHTasIbHbIX Hay4YHbIX YCTAHOBOK, MpeAcTaBieHni
1 TEPMUHOB, NPUHMMaeMas 1 pasgensieMas Hay4HblM COO6LWEeCTBOM U 06beanHSoLLan 601bLMHCTBO €ro Y4neHoB [4].

2«Mpu 6anKaitemM paccCMOTPEHNN Hay4YHON EATENbHOCTH. .. CO34aeTcs BneYatieHne, 6yaTo 6bl yHeHble MbiTaloTcs «BTUCHYTb» NPUPOZY B
napagvrmy, Kak B 3apaHee CKOJIOYEHHYIO U JOBOIbHO TECHYIO KOPOGKY....iccnefjoBaHne B HOpMaibHOW HayKe Kak NpaBuio HanpasBaeHo Ha
pa3paboTKy Tex ABMEHUI U TEOPUI, CYLLLECTBOBaHME KOTOPbIX NapagnMrMa 3aBeaomo npeanonaraem [3].
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docdaTbl, BTOpas napagnrma nopoannia B MeAULIMHCKON
cpefe v cpeau HaceneHus CKENTUYECKME HaCTPOEHHS
OTHOCUTENIbHO CUCTEMHON GTOPNPODUIAKTUKM, KOTO-
pble BMOJIHE OTpaXKaloTcs U3BECTHOM dpas3omn: «3a4em
rnotatb GTOPUA, ECNIM FOBOPST, HTO OH IENCTBYET TOJIbKO
MECTHO? M Hy»XeH N1 OH BoobLie? » [24, 32,33, 34, 41].

AHanu3 60nbWOro o6bemMa CBEAEHUN NO UCTOPUM,
TEopUK 1 NpakTnKe GTopnpodrIaKTUKKM Kapueca 3y60B
[6, 10], a TakKe HEeKoTOopble pe3ysbTaTbl CO6CTBEHHbIX
nccneaoBaHUi NO3BONUAM NOATOTOBUTbL 3TOT OYEPK,
npeaHa3HayYeHHbIN K NPOACHEHMIO MPO6GAEMbI LieNeco-
06pa3HOCTN CUCTEMHON PTOPNPOPUNAKTUKK Kapueca
3y60B C COBPEMEHHbIX MO3ULMNA.

Kapuec Kak guc6anaHc MUHepasibHOro o6mMeHa
MeXJly 3Maibio U OKOJI03y6GHOM cpefoi. B HacTosee
BPEMS Kapuec npeacTaBisioT Kak Npouecc AeMUHe-
panu3auuu u ge3opraHnsaunm MUHEPaINn30BaHHbIX
TKaHen 3yba — npexae BCero amanu 1, npu naToaoru-
YeCcKOM OOHaXKeHWU, AeHTUHa, ueMeHTa [2, 14, 19]. Buo-
JIOTMYECKME MUHEPaASbl OpraHM30BaHbl B anatuThbl, rnaB-
HbIMW KOMMOHEHTaMM KOTOPbIX IBASIOTCSH MOHbI KaNlbLMS
Ca2+,pocdaTtHana rpynna PO43- n rugpokcuibHas
rpynna OH-; cpeau cny4anHbIX MOHOB, A€DOPMUPYIOLLIMX
CTPYKTYPHYIO peLLEeTKY anaTUToB, KIIMHUYECKOe 3Ha4YeHne
npuaatoT KapooHaty CO32-, cHUMKaloLWEeMY XMMUYECKYIO
TONIEPaHTHOCTb 3aManu, u ¢topuay F-, nosblwatolemy
ee. OCHOBHbIM XMMWYECKMM KapuecoreHHbIM areHTom
CYMTAIOT KMCNOTY B KOHLIEHTPALMMK, CHUXKAIOLLEN MOKa-
3aTenu pH oKono3y6HoM cpefbl C HOPMabHOIO YPOBHS,
6n13KoroK 7,0, go onacHoro 5,5-4,5 [14]. Cneymanuctbl
no TepMoAnHaMMWKe pPacTBOPOB, 3aMHTEPECOBaHHbIe
r1aBHOM CTOMATONIOrMYecKon npobaemon, nonarator,
YTO KapMec KaK NpoLecc HEBO3MOXHO NpeaynpeanTb,
NOTOMY YTO OH HEM3BEKEH U B HOPMaSbHbIX YCIOBUSX,
HO MOYHO MNbITaTbCH YAEPHKNBATb EF0 HA MUKPOYPOBHE,
€ecnv 3HaTb TOHKOCTM npouecca [40]. Tak, B p13nonorm-
YECKOM CUTyalL MM BHE NpMeMa NuULLY dMaslb FPaHUyuT co
cpenon, nepeHachileHHomn > noHamu KanbLus, docdata
W ruapocuna, 4To obycnaBnmMBaeT CTabuUNbHOCTb KpU-
cTannoB anatuTa. [ocne npvema nuiiu, cogepalen
He60/blLIOE KOMMYECTBO KMUCNOTbl M YrNeBoAoB, OKO-
n03y6Has cpefla U3SMEHSAET CBOM XMMMUYECKUI COCTaB
(B yactHocTH, cnycta 10-30 MMH KONMYECTBO MOHOB
BOAOPOJa HapacTaeT BcneactBue depMeHTauuu npo-
CTbIX YINEeBOAOB 6aKTepUAMKU 3y6HOro HaneTa [26]), 4to
3amnyCcKaeT eCTECTBEHHbIE MEXaHM3Mbl MO BOCCTAHOB-
JleHuto status quo: TOK C/itoHbl o6ecrneynBaeT Mexa-
HUYECKUI KNMpeHC 60bllen 4YacTn MOHOB BOAOPOAA,
Jlpyrasi HaCcTb XMMMWYECKM CBSA3bIBAETCS C Pa3inYHbIMU
6ydepHbIMKU COEANHEHUAMU CIOHBI. Micnonb3oBaHue
AN HenTpanuMaauun Kucnotbl GocPaTHbIX U TMOPOK-
CUNbHbIX FPYMM CtOHbI BbIBOAWT UX U3 GanaHca, npexae
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obecrneymBaBLIEro nepeHachllEeHHOCTb OKON03y6GHOM
cpeabl MO KOMMOHEHTaM anaTtuta, U 3To NpoBoLMpyeT
BbIXO[l MOHOB M3 CcOCTaBa anaTuTa aManu Ansg Tepmo-
OWHaAMU4YecKoW ctabunmsaumn cpen — MPOUCXoanT
oeMuHepanusaumm amanu. Ha atom atane 6narogaps
NPUTOKY HOBbIX MOPLIMI CMOHBbI pH OKON03y6HOM cpeabl
BOCCTaHaB/MBaETCH 10 UCXOAHOI0 YPOBHS, YTO BOCCO3-
[laeT ycnoBus 415 nepeHacblleHHOCTU OKON03y6HOM
cpefbl N0 MUHEpanam amasnun 1, COOTBETCTBEHHO, ANS MX
npeuunuTaLImu, T.e. BO3BPaLLIEHWS B anNaTUTHYIO PeLLETKY —
npoucxoaut ee GU3noNornyecKkas pemmHepann3auus.
OnucaHHbIM 6GanaHc ae- U pemMuHepanusaumu amanu
npoTtexkaeT 6e3 KIMHUYECKMX NPOSIBAEHUI; NaToNOrms
[narHocTupyeTcs Npu cMmelleHnn 6anaHca B CTOPOHY
aemuHepanusauuu [19].

Bbigensiot e 60sbluKe rpynbl NPUYKMH Auc6anaHca:

1) BbICOKasi arpecCcMBHOCTb OKOJI03Y6HOM cpefbl,
T.€. NOBbIWEHHaAsA 3KCNO3MLMA TKaHen 3yba Kucnorte,
06ycnoBieHHas BbICOKOW KapnecoreHHOCTbI0 MUKPOO-
HOro HaneTa;

2) HegocTaTo4YHasa PE3UCTEHTHOCTb K XMMUYECKUM
BO3MYLLEHUAM OKONO3YOHOM Cpebl TKaHen 3yba (Bcrea-
CTBME OCOBEHHOCTEN CTPYKTYpPbl U COCTaBa amMasu) u
CJIIOHBI (MPKU €e ManoMm KOJIMYEeCTBE, BbICOKOW BS3KOCTH
W/VUNn HeageKBaTHbIX OMOXMMUYECKNX XapaKTEPUCTUKAX)
[2,43,46].

Takum o6pasoM, npodunakTnka (KIMHUYECKOTO)
Kapueca 3y60B TEOPETUYECKN MOXKET BbITb 06ecneye-
Ha KOHTponeM GaKTopoB, 06yCnaBIMBalOLWMX YPOBEHb
Kapnecpe3nCcTEHTHOCTM (HacneacTBEHHOCTH, KavyecTBa
romeocTtasa B Nepuo/ 0AoHToreHesa u — AJis C/ltoHbl — B
TEYEHME KU3HM, IOKANbHbIX YCIOBWUI B 30HE 3a4aTKOB
3y60B U T.4.), U daKTOpPOB, 06ycNaBAMBalOLLMX IKONOTMUIO
M aKTUBHOCTb 3y6HOro Haneta (C/IIOHHbIX KOHTAKTOB, Bbl-
60pa NULLEBLIX MPOAYKTOB M peXUMa Ux NoTpebneHus,
FMrMEHNYECKOro yxoga 3a nonoctbio pra) [1, 14, 26].
OaHaKo ycrnelwHasa peannsaumnsa Takoro KOHTponsa Ha
npaKkTMKe B NOSHOM o6beMa HEBO3MOXHaA, a B 4acTH,
OTHOCALWENCA K 340pOBOMY 006pa3sy XMU3HU, N0 cUnam
TONbKO Hanbosnee ycnelHbiM Co06LEeCcTBaM, O YEM, B
YaCTHOCTU, CBUAETENbCTBYET MUPOBAdA TEHAEHLMNSA K
POCTY «CTOMaToJ/IOrM4EeCKOro HepaBeHcTBa» [42]. Mo aTomn
npuyMHe ANg 3alinTbl HACENeHUs OT Kapueca 3y60B Ha
KOMMYHa/lbHOM YPOBHE UCMNOJb3YOT MeToAbl, 3QdEKThI
KOTOPbIX MOTYT 6bITb MNOMYY€HbI MPU HEBLICOKOM YPOBHE
OTBETCTBEHHOCTHM HacesleHUs 3a CBOE 3[10pOBbE: aBTO-
MaTtuyecKkas (M nonyaBTomMmaTniecKas) npobunakTnKka
npu nomoLwm GpTopnpoBaHmng He06X0AUMbIX KOMIMOHEH-
TOB pauunoHa u/vnu pobaBneHnss MMHEPanoB B 3y6Hble
nactel [18, 31, 36].

Ponu ¢Topuaa B KOHTposie 6anaHca jie- U peMUHe-
panu3auuun. B cOOTBETCTBMM C COBPEMEHHbIMW NpPea-

3rlepeHaCblLIJ,eHHOCTb pacTBopa Nno MuHepasnam onpeaensaercd, rnaBHbIM 06pa3oM, KOHLIEHTPALMEN NOHOB
MUHEpana “ MOHOB BOLOPOAA B PacTBOPE, a TaKKe TEPMOANHAMUYECKUMUN CBOMCTBAMMU PA3NTUYHbIX COEAUHEHUN,

B KOTOPbIE MOHbI MUHEPANOB MOTYT 0GbeanHATLCS [39].
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CTaB/lIeHUAMM O Kapuece 3y60B, GTOpUA He SBNSETCS He-
06X04MMbIM KOMMOHEHTOM 3Masiv A1 ee CTabUIbHOCTH,
a Kapuec, COOTBETCTBEHHO, HE ABNSAETCS HEM3OEKHbBIM
cneactemem «gedunumnta dropHarpy3km» [40], TeM He
MeHee, IMNUPUYECKUe HabNloaeHUs onpeseneHHo
CBMAETENLCTBYIOT O TOM, HYTO MPUCYTCTBUE PTOPUIA OKa-
3blBaET CYLLECTBEHHOE B/IMSHUE Ha TEYEHUE KapMO3HOro
npotiecca [6]. MpegnonaraloT, 4TO B OCHOBE KapueccTa-
TU4eckux adpdeKToB dTopUaa NEXUT ero cnocobHOCTb
M3MeHsTb Cyabby 6noanaTtuTa B yCI0BUSAX, Mpeanonara-
oL MX pacTBOpeHME unm pedbopmrpoBaHme Kpuctanna:
GTOPMA HOMMHANBLHO 3aMeLLaeT COO0M M’MAPOKCUI, HO B
cuny 6osiee BbICOKOM CUMMETPUYHOM MNJIOTHOCTKU 3apsa
CWUNbHEE NMpUBAEKaeT K ce6e MOoHbI KanbLus, 3aHUMaeT
He nepudepnyecKoe, HO LileHTpalbHOE MOJIOXKEHUE
W Oenaet CTPYKTypy 6osiee KOMMNaKTHOM, 4To co3aaeT
3O DEKT CHUKEHNS IHEPTUM KpUCTaNna, CTabunnsnpyto-
MM ero B TepMOANHAMUYECKOM OTHOLLEHWU; MNO3ITOMY
GTOPUA MOXKET NOAAEPKMBATb CTaOWUIBHOCTb anaTuTa m
opraHn3oBaTb ero c60pKy NPy MeHbLUNX Benn4mMHax pH
(pH=5,5+4,5 npu 06bIYHOM COAEPKAHUN MUHEPANOB B
cpefe?), 4em 3To BO3MOMXHO 6€3 HEro (rmapoKcuanaTuT
pacTBOpsieTCs M He penpeunnuTupyet npu pH<5,5) [34].
3TUMK ocobeHHOoCTAMKU pTopUaa n pTopanaTuTa oo6bAC-
HSAIOT ero crnegyrume KiMHn4eckne addeKTbl:

B CHUXXEHMWE 4acToTbl UHULMALIMK KITMHWUYECKOTO Ka-
pueca 3y60B, NpPe3apynTUBHAA MMHEPanM3aLmnsa KOTOPbIX
npoTeKana B YC/IOBUAX ONTUMaNbHOM GTOPHaArpy3Ku
pebeHKa («cTabunbHbIN» GTOPMI B COCTaB anatuTa obe-
CrNeynBaeT CHUKEHME PAaCTBOPUMOCTU IMasn);

B YCKOpPEHHOoe TPETUYHOE cCo3peBaHne amanum 3yba
nocsie ero npopesbiBaHUg Npu HallM4Mmn JOCTaTOMHOIO
KonuyecTtBa GpTopuaa B citoHe (Mpr GpU3M0I0rMYeCcKoMm
M3MEHEHUM KUCIIOTHOCTU Cpefbl NePBbIMU PacTBOPS-
loTCH KapboHanaTutbl, U3 GparMeHTOB KOTOPbIX U U3
MOHOB dTOpPMaa MOryT 6bITb COOGPaHbI anatuTbl 415 3a-
MeLEHNS PacTBOPEHHbIX 6€3 3aMETHbIX KITMHUYECKUX
N3MEHEHUN);

B KOHCEPBMPOBAHWE 3HAYUTENIbHOM YacTu Kapnos-
HbIX 04aroB Ha YPOBHE 3Malv B YCII0BUSAX, OMUCAHHbIX
BblLle (NpY YMEPEHHOM KMC/TIOTHOW aTaKe YacTb r’MAPOK-
cuanaToB pacTBopsieTcs M oborallaeTt cpegy MoHaMu
KasbLng U docdaTtoB, KOTOPbIE MOTYT 6bITb BOBJIEYEHbI
B npouecc npeuunurtaumm mnoHamm dtopuaa; BHOBb
o6pa3oBaHHble (bTOp)anaTuTbl BKAOYAOTCS B MNO-
BPEXAEHHYIO MOBEPXHOCTb 3Manu 1 genatot ee 6onee
pe3ncTeHTHOM K Kncnote) [17, 20, 39].

CyLecTBYIOT 3Ha4YMTENbHbIE pa3HOrnacusa B cyxje-
HUSAX OTHOCUTENIbHO KONTMYECTBEHHbIX MapaMeTPOB OKO-
NO3y6GHOW cpefbl ANs peannusaumm KapuecctatuyecKkux

addeKToB dhTopMaa [6, 10]. Hanbonee yanoBneTBOpuUTENb-
HOE 0O6BbSICHEHME KITMHUYECKUX 3D DEKTOB NPUMEHEHNS
npenapaTtoB/MNPOAYKTOB C pPa3/IMYHbIM COAEpPKaHUEM
$dTOpUaa Ha pasn4HbIX, B 60/bLLIEN NN MEHbLLIEN CTENE-
HM OYMLLL@EeMbIX OT arpecCcMBHOM MUKPOGIOPOM NOBEPX-
HOCTSIX 3y60B, 3aK/Il04aeTcs B creaylollem: dtopua He
MOXET ObITb MaHaLUEeen, HO NP KOHLLEHTPALIMKU B CMIOHE
[F1>0,1ppm ob6ecnevynBaeT yaoBNETBOPUTENbHYIO 3aLlu-
TY OT YMEPEHHON arpeccum mexaHm3mMamm, onUCaHHbIMU
BbILLE; MPU 3HAYUTENBHOM CHUXEHMM PH 1 HeGONbLIOM
KonmyectBe GpTopuaa Kapuos3HbIM NpoLEecc Nporpeccu-
PYET B KTAaCCUYECKOM An3ariHe OTKPbITbIX MOJIOCTEN; NPKU
3HAYUTENbHOM CHUXKEHUM PH 1 BbICOKOM COAEepKaHnu
$TOpUaa B OKOIO3YOHOWN cpefe (KaK aTo ObiBaeT npu
MCMOJIb30BaHNN MECTHbIX MPODUNTAKTUYECKMX MPOAYK-
ToB ¢ [F]=1000+22000 ppm B OTCYTCTBUE alEKBATHOM
OpanbHOW M’MIMeHbIl U KysibTypbl NOTPE6GIEHMS YyINEBOAOB)
B 9Ma/u, a 3aTeM U B AEHTMHE BO3HUKAET MHOIOBEK-
TOPHOE MHTEHCUBHOE [ABU}KEHWE U B3aMMOLENCTBUE
MOHOB BoAopoaa, pTopmaa U MMHepPanoB pacTBOPAEMbIX
anaTuToB, YTO B COBOKYMHOCTU Yalle BCEro NpuBOAUT K
nepepacnpeaeneHmo MMHEPANoB, U3BECTHOMY B KIIMHU-
Ke KaK CKpbITbIM Kapuec [14, 16, 37, 39, 44].

Taknm 06pa3oM, COBPEMEHHbIN YPOBEHb 3HAHWM
Nno3BOJIFET paccMaTpuBaTb GTOPUA KaK npodunak-
TUYECKUN U TepaneBTUYECKUN areHT, CNoCOOHbIN
KOHTPOIMPOBATb KAPMO3HbIN MPOLIECC B YCIOBUSAX He-
BbICOKOM 6a30B0OM KapnMecpe3uCTeHTHOCTU U/UNKN He
BMOJIHE Y1OBNETBOPUTENIBHOIO KOHTPOSA arpecCUBHbIX
GaKTOpPOB.

B03MOXHOCTU CUCTEMHOrO NOTpPe6neHuss 1o6aBoOK
dTopuaa AN KOHTPONS KApUMO3HOro npouecca. Kak yxxe
6bl/10 CKa3aHo, NPe3PYNTUBHOE NMPUMEHEHWE CUCTEMHbIX
[06aBOK ¢Topuaa obecrneynBaeT 66/blUME BO3MOXK-
HOCTW ANl MPOTUBOCTOSAHUSA MOJIOAbIX 3y6OB KMCNOTHbLIM
aTakaM, O[lHAKO, KaK MPUHATO cYuTaTb, C TEYEHMEM
MU3HU 3TU NPENMYLLLECTBA TEPSIOT ANUAEMUONOTMYECKOE
3Ha4veHue. Ecnun npuHaTb, 4To AencTBme 406aBOK OrpaHu-
YeHO NpeapynTUBHbIMU addeKTamMm, TO UX NPUMEHEHUE
MOHO 6blf10 6bl PEKOMEHAOBATb TOMIbKO AETAM Mocne
TWaTeNbHOrO aHaan3a COOTHOLWEHMUS NOJb3bl, PUCKA
M COOTBETCTBYIOLLMX IKOHOMUYECKUX OLIEHOK B [J0/rO0-
cpo4yHon nepcneKktuBe [25]. OgHaKo 3alnTHbIE 3G DEKTbI
noTpebneHna GTopMpPoBaHHOM COM UK BOAbI N8 3y60B
OTMEYEHbI U B CUTyauMsx, KOraa K Havany peanusaunu
npoduNakTMYeCKon NporpaMmMbl BHYTPUKOCTHAA MM-
Hepanusauua ux amanu 6bla 3aBeplleHa , T.e. Koraa
3PDEKTbI CUCTEMHON PTOPNPOPUNAKTUKM MOTAU BbiTh
obecrneyeHbl TOIbKO NPUCYTCTBMEM AOMOJIHUTENBHOIO
KonnyecTBa GpTopuaa B NoSIOCTU pTa, YTO MO3BOSISET Npes-

“ MoBbllEHHOE CoAepIKaHne B cpee MOHOB KanbLiMsa 1 GpochaToB U3MEHSIOT pacKiaj TEPMOANHAMUYECKMX
CUN W yny4watoT NPOrHo3 4719 anaTuToB; B NocneiHune roabl NOsSiBUIMCb MECTHblE CpefCcTBa, CNOCOBGHbIE NOCTaB-
NI9Tb 3TV MUHEpPasbl B 6UOAOCTYNHON, MOHHOM GOPME, YTO OTKPbLIZIO HOBblE BO3MOXHOCTU AN UHAMBUAYANbHOM
NPOOUNAKTUKK U NIe4eHUs Kapueca 3y60B; co4eTaHWe MaKpOo3ieMEeHTOB ¢ MOHaMK GTopKaa NOBLILWAET WaHChl Ha

COXpaHeHue/pemuHepanm3aunio TkaHen [38, 39].
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nonaratb NoJib3y OT MECTHbIX 3PHEKTOB NMOKUIHEHHOTO
notpebnexHns nobasok [5, 11, 12, 41].

CoBpeMeHHbIN ypOBEHb U3YHEHUSA XEMOBUOKMHETUKM
$TOpMAa NO3BOASAET ONMCBIBATb NPUPOAY MECTHbIX 3d-
PEKTOB CUCTEMHbIX 406aBOK GpTOpMUaa KaK NepBUYHbIE
(oo npornatbiBaHMs 406aBOK dTOpMUAa) M BTOPUYHbIE,
onocpenoBaHHble pe3opbLnen dTopuaa B KULLIEYHUKE U
JanbHeNLWM NepeHocoM NPMMEPHO AECATOM YacTH BCO-
caBllerocs ¢Topuaa U3 KPoBK B COHY. Tak, Hanpumep,
[OCTaTO4YHO AaBHO OMMCaHa AMHaMMWKa MokasaTenen
KOHUEHTpaunn dTopmnaa B COHE Mocae NocTynaeHus
CyTOYHOM f06aBKKU GpTOpMUaa B pa3oBOM A03€ per 0S Unun
WHBEKLMOHHbBIM NyTEM, KOrga KOHLUEeHTpauusa ¢rtopuaa
6bICTPO HapacTana, yBenMinMBasacb B AECATKMU pa3, a
3aTeM MeA/IeHHO cnycKanacb K MCXOAHOMY YPOBHIO
[35]. KoMMyHanbHble nporpamMmbl, 6a3upytoLMecs Ha
notpebaeHnn HaceneHmeM GTopMpoBaHHOW BOAbI UK
COJIn, NpeanosaratoT CyLWEeCTBEHHO OT/IMYHbBIA PEXNUM
NocTynieHus propuaa B OpraHM3Mm: perynspHoe notpe-
6neHune fob6aBoK dTopuaa c 6onee nan MmeHee ApoOHbLIM
pacnpefeneHMemM CYTOYHOM [03bl B TEYEHUE AHSA B
npouecce npuema nuuin. MU3BecTHo, YTO PErynspHOCTb
npuema o6aBoK obecrneymBaeT NoBbILWEHNE 6a30BOro
YPOBHSA dTOpUaa B cntoHe nokos ao [F]=0,1ppm [11, 12,
17], 4TO cYUTanM AOCTaTOYHbIM YCIIOBUEM U OObBSICHE-
HMEM MecTHbIX 3bPEKTOB TakMx Nporpamm. HegaBHue
nccnenoBaHns MO3BONUAN OBGHAPYKUTb JHOGOMbITHbIE
0COGEHHOCTU AMHaMUKK GTOpMAa B CIOHE B CBSI3M C
NPUEMOM MULLK, NO3BONSAIOLLIME TOBOPUTL O TOM, 4TO
NPUroTOBNEHWE NULLM C TPUMEHEHNEM J06aBOK pTopmia
obecneynBaeT aBTOMaTM4eCcKoe NocTyrnieHue nocnegHe-
ro «B HYXHOE MECTO» MOYTH «B HY}HOe BpeMs». lNpexae
BCEro, BbISICHUIOCL, YTO rpadumK CNIOHHOMO KMpeEHca
$TOpMAa BO BCAKOM Cnyydae nmeet AByxda3HbIN xapakK-
Tep: NPY eCTeCTBEHHOW HEBbLICOKOW GTOPHAarpy3Ke npe-
O6blBaHWE MULLM B MOMOCTM pTa 06ecneynBaeT NepBbIn
KPaTKOBPEMEHHbI MOAbEM KOHLLEHTpauUuK dtopuaa,
OHAKO, NP yXKe Yeped NATb MUHYT KPUBAs CHUKAETCS U
B Te4yeHne 20 MUHYT Haxo4MTCS HWUXKE YPOBHS MOKOS, Mo-
Cne Yyero BoccTaHaBIMBAETCH A0 MCXOAHbIX MOKa3aTenem
W pacTeT, NOAHUMasCh Ha BTOPOW HEBbLICOKMI MUK Yepes3
rnosiyaca nocne efbl, 3aTeM CrNyCKaeTCs U K KOHLY Yaca
BO3BpallaeTcs K 6a30BbIM MOKa3aTeaMm [7]; ONMCaHHbIN
aNropmuTM MOXKET BbITb 06bSICHEH COYETAHMEM TaKMX QaK-
TOPOB KaK CKOPOCTb C/IIOHOOTAENEHUSA U KOHLIEHTPALMS
$TOpPMAa B KPOBU, NUBMEHSIOLLMMUCS B CBA3U C NPUEMOM
nuwm. Mpur NoCToAsHHOM NoTpebneHnn GToPMPOBaHHON
COJIM XapaKTEePUCTUKM KiMpeHca pTopuaa CyLLeCcTBEHHO
N3MeHSA0TCH: 6a30Bble 3HAYEHUA KOHLLeHTpaLMn GTopu-
[a Bo3pacTaloT B nontopa-gaea pasa (go [F]=0,2 ppm),
nUKoBble — B ABa-Tpu pasa (o [F]=0,3 ppm), MeXXnukKo-
Bble 3Ha4YeHUs OCTatoTCs Bbllle 6a30BbIX M MPEBbILWAOT
NMUKOBbIE 3HAYEHUS, OTMEYEHHbIE NMPU €CTeCTBEHHOM
dTopHarpyske [8, 9]. lMonyyeHHble AaHHble MOryT 6biTb
MHTEPNPETUPOBaHbI B KOHTEKCTE PUCKa Kapueca 1 BO3-
MOXHOCTEN CTabunmMaauunu cuTyaumm cneayowmnm ob-
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pa3oM: nocsie nprMemMa NuiLLM Kpueas KimpeHca gropmaa
HaKNaablBaeTcs Ha KPUBYIO M3MEHEHUS KUCIOTHOCTH
B OKOJIO3YOHOW cpefe, TaKMM o6pas3oMm, YTo nepsble
MWHYTbI CHUXKEeHUSA pH conpoBoXaatoTca NafjeHneM co-
nepraHnsg GTopuaa B C/ILOHE, YTO YCYry6nseT onnmcaHHble
BbILLIE YC/IOBUS A1 CHUXKEHUSA YPOBHSA MeEpeHachILLEH-
HOCTM CpeAbl N0 MUHEepanamM amanu 1, COOTBETCTBEHHO,
pacTBOpeHnda KpuctanioB anatutoB,; HaKornieHne NoHOB
Kanbuus, dochaToB M3 pacTBOPEHHbLIX anaTUTOB M MNo-
CTEMNEHHbIN POCT KOHLEHTpauumn dTopmnaa B OKON03Y6-
HOW cpefie Npu NOCTENEHHOM MOBbILEHNN pH co3aaeT
HEKOTOPbIE WaHChl Ana penpeunnuTaunm MMHepanosB
B dopme dTopanaTtuToB; NpU MPUroToBAEHUN MULLK C
no6aBkamu dTOpUAa PUCK AN PAacTBOPEHUS anaTUToB
3HAYUTENIbHO HUXKE, a YCN0BMA ANS penpeuunuraumm
CYWECTBEHHO Ny4lle, YeM NpPU HU3KOW eCTEeCTBEHHOM
dTOpHarpy3Ke. BaxHO OTMETUTb, YTO MPU NPUMEHEHUN
GTOPMPOBAHHOM CONN B KAYECTBE EAAMHCTBEHHOM KOHTPO-
NMpyemMom («aomallHen») 3almMTHbIN 3PdEKT obecneymn-
BaETCs KPYrIoCyTOYHO, MPU MUHUMASTbHbIX MW HYNIEBbIX
pacxogax 1 6e3 cneumanbHbIX YCUTUNA.

Takum o06pa3om, CyWeCcTBYIOLWNNA YPOBEHb 3HAHUN
NoAAEPKMBAET TOUKY 3PEHUS, B COOTBETCTBMMU C KOTO-
pov npumMeHeHne o6aBOK dTopMnaa C NULLLEBOM CONbIO
MOET cNoco6CTBOBATb MOAAEPHKAHUIO KIMHUYECKOM
CTabWIbHOCTM 3MasIM Kak GopMUpPytoLLIMXCS, Tak 1~ chop-
MWPOBAaHHbIX NPOpe3aBLINXCS 3y60B YEPE3 CUCTEMHbIE
3bPEKTbI U, COOTBETCTBEHHO, MPUHOCUTb MOJIb3Y 3y6aMm
B TEYEHUE BCEN UX HUSHM.
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