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PaccMoTpeHo BIMAHNE HAHOAMCIEPCHBIX UYACTUIl B COCTaBe OEHTOHUTOB Ha
KOJLJIOUAHO-XMMHUUECKe, HAHOXMMHUUYECKHEe U OaJbHEOJOTMYeCKre CBOMCTBA
mesionoB (yeuebHBIX rpaseii). Ha menoungax YEpHOTO MOPS MOKA3aHO, UTO XU-
MUUYECKHUI coCcTaB, MpeaBapuUTeNbHAS TepMHUUecKasd oO0paboTKa 1 KOHIIEHTpA-
A HAHOMATEePUAJIOB B IIEJIOUTHON KOMIIO3UIINHY CYIIECTBEHHO BIUAIOT Ha Jie-
yeOHbIe CBOMCTBA rpA3eli. Y CTaHOBJIEHA B3aMMOCBA3Db KOJJIOUIHO-XUMUUECKUX
CBOMCTB MOHTMOPWJIJIOHUTA, OCHOBHON MUHEPAaJbHOI COCTABJAIONIEH GeHTO-
HUTOB, ¥ 0AJILHEOJOTNYECKOM AKTUBHOCTH I1€JIOU0B B IIPUCYTCTBUY KOJLJIOM/I-
HBIX 100aBOK GEHTOHUTOB 1 KapOoHATa KAJIbI[U, COAEPsKaINX HAHOUYACTUIIHI.

Po3riaHyTo BIINB HAHOAVCIIEPCHUX YaCTHUHOK Y CKJagi OEHTOHITIiB Ha KOJIOiA-
HO-ximiuHi, HaHOXiMiuHi i 6aJIFHEOJIOTiUHI BJIaCTUBOCTI ITeI0iLiB (IiKyBaIbHUX
rpaseit). Ha menoigax YopHOro MopsA MoKas3aHo, 10 XiMiUHUM CKJIa, MOIepeT-
He TepMiuHe 00p00JIeHHS i KOHIIeHTpAaIlid HaHOMAaTepialiB B meJIoigHiil KoMIIO-
3uIii CyTTE€BO BILJIMBAIOTH HAa JIKyBaJbHI BJIACTUBOCTI rpsseii. BecranoBieHo
B3a€MO3B’ I30K KOJIOITHO-XiMiUYHMX BJaCTHUBOCTell MOHTMOPHUJIOHITY, OCHOBHOI
MiHepaJbHOI CKJIAAOBOI GEHTOHITIB, i 6AIbHEOJOTiUYHOI aKTUBHOCTI IIEJIOIiB B
MIPUCYTHOCTi KOJIOIZHMX AOMIIIOK OEHTOHITiB i KapOOHATY KaJjbIliio, II[0 Mic-
TATb HAHOYACTUHKHU.

The effect of nanosize particles in bentonites on colloid-chemical, nanochemi-
cal, and balneal properties of peloids (therapeutic muds) is investigated. As
shown on example of the Black Sea peloids, the chemical composition, prior
heat treatment, and concentration of nanomaterials in peloid composition
have significant effect on therapeutic properties of muds. Correlation be-
tween colloid-chemical properties of montmorillonite as the main mineral
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component of bentonites and peloid balneal activity in the presence of colloi-
dal additives with nanoparticles of bentonite and calcium carbonate is re-
vealed.

KaroueBnle cioBa: meOMALI, HAHOMATEPHAJLI, OEHTOHUTEHI, 0AJIbHEOJOrnYe-
CKas aKTUBHOCTb.

(ITonyueno 22 nosaopsa 2013 e.)

1. BCTYIIJIEHUE

Ilemounwsr (myioBbLle JeuebHBIE TPSA3U), POJL KOTOPBIX B JeueOHO-
KYPOPTHOI IPaKTUKe IIOCTOSSHHO BO3PACTaeT, IPEACTABIAIOT CO00I Op-
raHOMUWHEPAJbHbIE TOHKOAUCIIEPCHBIE MJIOBBIE JOHHBIE OTJIOMKEHUA BO-
JOEMOB, 00pasyloluecss B pesdyJsbTaTe OMOKOJIJIOMIHOIO PAa3JIOMKEeHUS
duiopsl u payusl Mukpoopraruamamu [1, 2]. B cocras nesionioB BXOIAT
BBICOKOIMCTIEPCHBIE ¥ HAHOAUCIIEPCHBIE INIMHUCTLIE MUHEPAJBI, Kap0o-
HaThI, IOJIeBhIE IINATHI, KBAPIl, OTaJI, JUATOMUTHI, MUKPOOPTaHU3MBbI 1
MUKPOBOIOPOCTN, GMOJIOTMUECKN aKTUBHBIE OpPTaHUYECKIE BeIeCTBa,
CEepHUCTBIE U Apyrue coenquHeHus [3—6]. Ilemouapl MMUPOKO MCHOIB3Y-
IOTCA BO MHOTMX CTPaHaX MHPA B COCTAaBe JIeUeOHBIX M KOCMETHUUYECKUX
kommosunuii. B ¢BsA3M ¢ 3TMM BCE Bo3pacTaroliee IIPAKTHUYECKOe HC-
IMOJIb30BaHUE TEJIOUIOB IPUBOJUT K MCTOIIEHUIO UX 3aIaCOB U CHUKE-
HUIO KauecTBa, MO3TOMY IIpobiieMa paspaboTKM HayUYHBIX OCHOB IOJIY-
YeHUA HOBBIX BBHICOKO3(h(HEKTUBHBIX MEJOUIHBIX KOMIO3UIIUHA U UX Pa-
IIIOHAJBLHOT'O MCIIOJb30BAHUA B KYPOPTHON M MENUIITMHCKON MPaKTUKe
SIBJIAETCA aKTYaJIbHOH.

OaHUM M3 BO3BMOMKHBIX ITyTEH DPEIeHuA 3TOH MPOoOJIEMbI ABJIAETCS
BBeJleHWE B COCTAB MEJIOMI0B HAHOAUCIEPCHBIX HEOPTaHUUYECKUX noda-
BOK IJINH, COPOEHTOB, cojeil [3, 7] 1 KOMIJIEKCHOe HCCJIeZOBaHUE WX
BnusaHUA. Takve HCCIEZOBAHUS IIPOBOAATCA KAaK HA IIMPOKO PACIIPO-
CTPAaHEHHBIX B YKpaWHe JOCTATOYHO MaBHO pas3pabaThbIBAEMBIX MECTO-
POKIEeHUN TEeJOUI0B B KYPOPTHOI 30He YEépHOTO M A30BCKOTO MOpEWi,
TaK ¥ HA HEJAaBHO OTKPBITHIX TJIYOOKOBOMHBIX (IO 2 KM) JOHHBIX OTJIO-
skeHuAX Yépuoro mops [3]. Brlio yecTaHOBIEHO, UTO TaKME OTJIOMKEHN,
KOTOpbIE€, HECOMHEHHO, CYIIIECTBYIOT B APYTUX MOPAX M OKEaHaX B COOT-
BETCTBUM C OOIIUM MEXaHM3MOM 00pasoBaHUA MeJarndecKuX OCATKOB
[4, 5], obmagar0T YHUKAIBHBIMY JieueOHBIMU cBoticTBaMu. OHAKO BJIH-
sSHUe Ha HUX HAHOPa3MepPHBIX J00ABOK MOHTMOPHUJIJIOHUTA W KapOoHAaT-
HBIX IPUMeCEi B cOCTaBe OEHTOHUTOB IPAKTUUECKU He U3yYaJioCh, UYTO U
IIOCJTYKUJIO OCHOBAHUEM JIJIS IPOBEJEHUA HACTOAIIETO NCCIEJOBAHUA.

2. 9KCIIEPUMEHTAJIBHAA YACTD

OJIeKTPOHHO-MUKPOCKOINYECKe CHUMKY BBIOPAHHBIX O0PA3IIOB II0JIY-
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Puc. 1. Murpodororpaduu obpasmos nesonza (a, 6 — CM. IOICHEHUSA B TEK-
cre).

YaJIid Ha 5JIeKTPOHHOM MUKPocKoie IITOMY ¢pupmel «Ceamu» B peskumMe
¢BeToBOro moJisi. Mopdosoruio u XuMUUeCcKuii cocTaB 00pasIioB MCCJIe-
JOBAJI HAa PACTPOBOM DJEKTPOHHOM MUKpockoie JSM6490 LV (dpupma
JEOL, Anonns) ¢ MakCcUMaJIbHOM pasperanlneiil CIIoOCOOHOCThIO 3 HM U
Ha osHeprogucuepcuonaoMm nupudbope INCA ENERGY-450 (dupma
Oxford, Besruxkobpuraums).

B KauecTBe 0CHOBHOTO 00BEKTA MCCIETOBAHUN MCIIOJb30BaH 00paser]
mmeJiona rJIy00KOBOAHOr0 YePHOMOPCKOTO MECTOPOKIeHU S, IIOJTOTOBKY
KOTOPOT'O IIPOBOINJIA B COOTBETCTBUU C peKoMeHpanuamu [3, 6]. IIpuse-
IéHHbIe MUKpodoTorpadgum obpasmoB memgoupa (puc. 1) moxkasbIBAIOT,
YTO B HUX UMEIOTCs YacTHuIlbl ¢ pasmepamu ot 0,1 mo 5—10 MmKM, Mune-
pajibHAs COCTABJISIONIAST KOTOPBIX IIPEACTAaBIeHA MNIMHUCTHLIMUA MUHEpa-
JaMu, KapOOHATHBIMHY IIPOAYKTAMM paciiajfia MUKpoopranusmos (puc. 1,
a) u cyabpuaHbIMT 00pasoBaHUAMY (IleHTPAIbLHAI YacTh puc. 1, 6).

JomomHUTEeIbHOE HCCJIeA0BaHNEe MCIIOJIb30BAHHBLIX IIEJIOMUI0B METO-
mamu [ITA, POA 1 peoslornuecKuM METOAOM ITOKAa3aJI0 UX IIOJHOE COOT-
BETCTBUE YCTAHOBJIEHHBIM B JIeUe0OHO-KYPOPTHOI IIpaKTHUKe HOpMaM u
TPe6OBaHUAM K KOJLIOUIHO-XUMHUYECKUM CBOMCTBAM 1 COCTaBY.

VYepenHEHHBIE XMMHYECKHI COCTaB MCIOJb30BAHHOTO IIEJIONUAA,
macc.%: 54,57 SiO,, 11,35 Al,O;, 5,54 Fe,O,, 8,87 CaO, 1,80 MgO,
0,04 MnO, 1,19 Na,0, 1,86 K,0, 14,71 n.m.m. (moTepu Ipu IPOKaJIUBa-
HUN).

B xauecTBe HaHOZOOABOK K MeJOHUAAM ICIOJbB30BAJU IIPUPOIHYIO
OEHTOHUTOBYIO I'INHY U CAIOHUT, KOTOPBIe 00padaTLIBATIM II0 METOLU-
KawMm [7, 8] ¢ 1enbi0 00pa3oBaHUSA MUKPO- U HAHOYACTHUIL (pUC. 2) 1 BBO-
JIUIN B COCTAB IIEJOMJA. XMMHUYECKHI cocTaB OeHToHHTAa, Macc.% :
53,61 Si0O,, 14,02 Al,0;, 7,63 Fe,05, 0,96 CaO, 4,43 MgO, 0,39 Na,0,
0,31 K,O, 18,61 n.im.u. XuMUUYeCKUl cocTas camouuTa, mace.% : 46,73
Si0,, 5,12 Al,0O,, 2,76 Fe,0,, 23,21 FeO, 3,87 CaO, 11,43 MgO, 0,24
Na,0, 0,26 K,0, 13,67 m.m.11. BeuToHUT mmogBeprajicsa Tak:Ke TepMoe-
crpyknuu npu 600°C mo meromumke [7]. HamommcmepcHbIl KapOoHAT
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Puc. 2. Mukpodororpadpuyu KOMIOHEHTOB UePKACCKOI'0 OEHTOHUTA: MOHTMO-
puLaoHUT (1), MaTBITOPCKUT—aTTanyaAbIuT (2), rugpociaiona (3).

Puc. 3. MukpodoTrorpaduu meJOUIHLIX KOMIIO3UITNUI ¢ J0OABKOM HAHOUYACTHIIL
GEeHTOHUTA.

KaJbIH, KOTOPBIHA TAKMK€e NCIIOJb30BAJIN B KAUeCTBe JOOABKHU K IIEJIOH-
IaM, TOTOBUJICS 10 MeToguKe [8]. Pasmep 00pa3oBaBIINXCs HAHOYACTHIL
Haxoauicda B npegeaax 20—100 um. PusnoIOTIYECKNE UCCIEOBAHUS C
IIpUMEHEeHNEM KOMIO3UIIUI MeJOUAOB ¢ HAaHOMATEPHAJIAMU C IIEJLIO
OIIeHKHN MX O0AJbHEOJOTMUYEeCKON aKTHUBHOCTU (pHuC. 3) BBIIOJHSAIN CO-
TJIaCHO peKkoMeHngarnuam [9].

3. PESYJIBTATBI 1 UX OBCYRIEHUE

Hauuble, IpuBeNEéHHBIE Ha PHUC. 4, ITOKA3BIBAIOT, KaK BJINAET KOMKHO-
pes3opOTUBHOE [elicTBUe IPUPOIHLIX GEHTOHUTOB Ha (hYHKIMOHAJIBHOE
COCTOSIHME TEYEeHU IIOAONBITHBIX JIA00PATOPHBIX JKUBOTHBIX (GeIbIX
kpbic tuauu Bucrap). Tak, nobasiaenue 5% u 10% GeHTOHHUTA K II€JIOU-



BJIMTHUE MOHTMOPUJIJIOHNUTA HA CBOVICTBA IIEJIOU]IOB 809

100 5 /1

o0
o
1

ﬂpOﬂOJ’I)KUITeJ"IbHOCTb , MWH
[e2]
o

4045 ,/’JF ! *
20-
i 10 15

KonuuyecTteo npuposaHoro 6eHToHuTa, %

Puc. 4. IIpogomxuteabHOCTE 3ackinanusd (1) u cHa (2) MOJONBITHBIX JKUBOTHBIX
TP BBeIEHUU IPUPOAHOTO GEHTOHUTA B IO,

IaM IIOYTH He BJIMUSET Ha BpeMsd 3aChIMaHusa U IPOAOJIKUTEIbHOCTD CHA
IpU IPOBeAeHNN MeTaboJamdyecKou ImpoObl ¢ bapOuTyparaMu. ITO JAET
OCHOBAaHMUE CUUTATH [9], UTO IIPU 9TOM TaKIKe OTCYTCTBYET OTPUIATED-
HOe BJUsHNEe OEHTOHUTOB COOTBETCTBEHHO Ha IEHTPAJbHYIO HEPBHYIO
cucremy (ITHC) m meuens. YBeaumueHne KOHIIEHTpaAuu OEHTOHUTA M0
15% wnnu BBemeHue 5% CAIOHMTOBOM INIMHEI B IMEJIOUIHYIO KOMIIO3M-
A0 CHUKAeT MeTaboInUYecKre IIPoIecchl B IIeUeHU, O YeM CBUIeTEeIb-
CTBYeT yBeJHNYeHNe MPONOIKUTEeIbHOCTH MeTab0JINUYeCKOro CHA Y JKU-
BOTHBIX IIPU IPOBEAEHUN THUOIIEHTAJOBOM mIpoObl. IIpu sTomM GyHKITO-
HambHOe cocTossume ITHC coxpaHsieTcss Ha ypoBHe ()OHOBBIX 3BHAUECHU.

TecTupoBanre (QYHKIMOHAJILHOT'O COCTOSHUSA MHOUYEK IIOMOIBITHBIX
JKUBOTHBIX O BAUSHUEM KOXKHO-PEe30POTUBHOIO AeHCTBUA IIeJIOUI0B C
HAHOMODABKAMM IIOKA3aJI0, UTO Ipu mobaBieHn 5% OEHTOHMTOBBIX
rInH QYHKIUY IIOYeK IPaKTUYeCKHU He u3MeHsoTcd. [Ipu yBenuueHnu
mobaBku riavH g0 10% HaOII04AI0TCSA OTPUIlATEIbHbBIE SABJIEHUS, KOTO-
pble IPOABIAIOTCA B CHUIKEHUN CKOPOCTH (DUIBTPAIIMY IEPBUYHOMN MO-
41 B KJIy60UKax He(ppOHOB. ITO BLI3LIBAET CHUKEHIE CYyTOUHOr0 JUype-
3a B 1,5 pasa, cyTouHOI 9KcKpenuu Mouu B 1,2 pasa, a KpeaTUHUHA — B
1,6 paza.

Hobasaenue 5% camoHUTOBOM I'IMHBI K MeJIOuIaM CTUMYJIUPYeT Baa-
MMOUCKJIIOUAIOIEe IIPOIlecChl MOUYe0o0pasoBaHUsA: (PUILTPAIINIO Iep-
BUYHOM MOUYHM M peajcopOrmuio Boabl. IIpum sToM HaOIIOmAeTCsS OTCYT-
CTBUE M3MEHEHHH CYTOUHOI'0 AUypes3a, a BhIBeleHle KpeaTUHHHA yBe-
anuuBaercsa B 1,5 pasa, xmopumoB — B 1,3 pasa. CyTouHasa sKCKpeIus
XJIOPUAOB U PEAKINsA CYTOUHOM MOUM OCTAETCsI 6e3 M3MeHeHM .

Taxkum 00pas3omM, IpUBEeNEHHBIE PE3YIbTAThl UCCAEIOBAHUA JAIOT OC-
HOBAHUE CUNTATD, YTO IPHU BBeAeHUU B meaouasl 5—10% O6eHTOHMTOBBIX
MIMH 1 10 5% CAamOHHUTOBBIX IVIMH IIOJydYaeMble KOMIIO3UIIUN HE SIBJIS-
IOTCS MEPCIEeKTUBHLIMY IJIS IIPUMeHeH! A B 0aJIbHEOJIOTHUH.

UccaenoBanue BIMAHUS TepMoAecTpyKTypupoBaHHou npu 600°C
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Puc. 5. Bausiaue 106aBoK K mesougy npokaiaérHoro npu 600°C GeHToHHMTA HA
TIPOJOJIXKUTENIBHOCTD 3achblmanud (1) U MegUKaMeHTO3HOro cHa (2) HmOIOIBIT-
HBIX KUBOTHBIX.

OEHTOHUTOBOM TJIMHBI HA 0AJIHLHEOJOTMUYECKYI0 aKTHUBHOCTH IIEJIOUIO0B
MIOKAa3aJio, UYTO BBeJleHNe J00ABOK IMTPOKAJEHHOr0 GEHTOHUTA B KOJMUe-
ctBe 5 u 10% 3amMeTHO U3MEHSIOT 3Ty aKTUBHOCTD, IPUUEM BAUAHNE HA
ITHC ocraérca npakTuyecKku 0e3 MBMEHEHU, HO YCUJINBAETCA aHTUTOK-
cuyecKas CIOCOOHOCTH ITeUeHHU, O UeM CBHUIETEJbCTBYEeT COKpAaIlleHue
MIPOJOJIKUTEIbHOCTY MeIUKaMEHTO3HOTO cHa B 3 pasa (5% OeHTOHUTA)
uB1,9u 2 paza(10% u 15% Gernronura); cM. puc. 5.

Hau6osiee BepOSTHOM IPUUYMHON yCTAHOBJIEHHOTO OMOJIOTHMYECKOIO
BIUSHUA N00AaBOK MPOKAJEHHBIX MOHTMOPUJIJIOHUTOBBIX TJIMH (GEHTO-
HUTOB) Ha 0AJBLHEOJOTMUYECKYI0 aKTUBHOCTH TEJOULOB SBJISETCA CIIO-
COOHOCTH TepMUUYeCKU 00paboTaHHOTO GEHTOHUTA PETUIPATUPOBATHCS B
BOJHBIX CYCIIEH3UAX ¢ 00pa3oBaHMEeM HAHOUACTHIL II0 HAHOXUMUUECKO-
My MexXaHusMy, usjgoxkeHHoMmy B [10, 11]. Ob6pasyiomnireca OIpu 3TOM
HaHOAWCIEPCHbIE U YJILTPAANCIEPCHBIE YACTUIBI 00JIa1aI0T TOBBIIIEH-
HBIMU aJCOPOIIMOHHBIMYU U MOHOOOMEHHBIMU CBOMCTBAMMU, UTO CIIOCOD-
CTBYeT, II0 JaHHbIM [ 7, 12], yaadeHuio U3 UCIIEPCUOHHOMI cpeabl 610JI0-
rMYeCKM MHAKTUBHBIX M BPEIHBIX OPraHUUYECKUX U HEOPTaHUYECKUX
BelllecTB. B pesyjabTaTe TaKUX HAHOXUMHUUYECKUX U KOJJIOUIHO-
XUMUYECKUX TIPOIECCOB 0AIbHEOJOrnYeCKasd aKTUBHOCTH IMEJOUITHBIX
KOMIIO3UIUY YBEJINUNBAETCSA, UTO MOATBEPIKIAETCA TaKKe JaHHBIMU,
mpeJcTaBIeHHLIMY B Ta0JI.

Kak BujgHO U3 qaHHBIX Tab/., MOUeoOpas3oBaHue y KPbIC YIyUIIAaeTCs
npu pobasieHuu B meaounbl 10% mnpoxanémuoro 6emToHuUTa. POCT Cy-
TouHoro auypesa (Ne 1 Tabi.) mpu 5TOM 00yCJIOBJIEH POCTOM CKOPOCTH
uabTpanUu MePBUYHON MOUYM HPU HEU3MEHHOM peancopOIiuu BOIABI B
KaHaJbIEeBOI cTPYKType mouek (Ne 3 Tab.).

HobaBku (puc. 6) kapboHaTa Kaapliud B Koauuectse b, 10 u 15% ot
Macchl IeJiouja IIoKasaau, uTo GpyHKImoHaabHoe cocrosaue ITHC me
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TABJINIIA. Ko:xHO-pe3opOTUBHOE BJIWSHUE IEJOULOB ¢ nobaBkoit 5% (1) u
10% (2) 6enTonmuTa, nporanénuoro npu 600°C, Ha QYHKIIMOHATIBHOE COCTOA-
HUe TT0UeK 0esIbIX Kpbic Junuu Bucrap.

KonrpoasHasa OnbITHaA TPyIIIIa
rpymmna 1 2

Ne ITorkasarenn

CyTounsrii guypes
IIOBEPXHOCTH Teja, cM®/cm?

Kny6eubKoBasa uabTpaius,
cm® /e MuE
g Hamamenesas peancopbuus, g9 601009 98,73+ 0,22 97,07+ 0,18
Yo K puabTpamumn
4 9KcKpernusa KpeaTunmHa, mmoas 0,011 +0,001 0,009 + 0,003 0,16 + 0,002
5 O9Kckpemnud MoueBuHnl, Mmoar 0,74+0,04 0,70+0,15 0,88+0,14
6 OKCKpenusa XJOPUAOB, MMOJb 0,60+0,05 0,87+0,08 0,81+0,06
7 pH Moun 6,40+0,09 6,30+0,15 6,00+0,01

1,39+0,09 1,41+0,45 1,91+0,09

2 0,10+0,01 0,09+0,03 0,15+0,01

N U U T
1 2 3
a

Puc. 6. BauaHne HaHOYACTHUI[ KaJbIIUTA HA IPOJOJIKUTEJIbHOCTD 3aCBIIAHUS
(a, MUH.) 1 MEIUKaMeHTO3HOTO cHa (b, MUH.) IOAOTBITHBIX JKUBOTHBIX. 1, 2, 3
— 5,10, 15% ransuura coorBercTBenHO. ll — xKouTpoas, M — omeiT.

U3MeHSAEeTCsA, & AHTUTOKCUYeCcKasi CIIOCOOHOCTh ITeueHu Bodpacraer. Jlo-
b6aBxu 5 u 10% wapboHaTa KaabIuA He BIUAIOT HAa PYHKIMOHAILHOE
COCTOSTHME TIOUEeK IMPU KOXKHO-pe3opOTuBHOM mnpuMeHeHuu. CKOPOCTH
uabTpanuy MePBUYHON MOUYM B KJIYOOUKaX He(POHOB MPU CHUIKECHUU
KOJIMUEeCTBa peaacopOMpOBaHHON BOJBI B KAHAJBIIEBOM CTPYKTYpe IIO-
yeK BoapacrtaeT B 1,5 pasa mpu mobaBieumu K meaouny 15% CaCOs.
Kpowme Toro, ycuanBaeTcsa BHIBOAAIIAA (PYHKIIUA MOYEK, O UeM CBHE-
TeJILCTBYET POCT SKCKpenuu KpeaTnuuHa B 1,5 pasa u MmoueBUHEI B 1,12
pasa, XJopuabl TaKkKe 00Jjiee aKTUBHO BHIBOAATCSA M3 OpraHuU3Ma KpbIC.
9T naHHbIe YKa3bIBAIOT HA TO, YTO KAPOOHATHI, COMEPIKAIINECS B IIPU-
POIHBIX OEHTOHUTAX, TAKIKe YBEIMUYUBAIOT 06AJIbHEOJOIMUYECKYIO aK-
THUBHOCTD IIEJIOUAOB II0 Hambojee BEePOATHOMY HAHOXWMHUUECKOMY Me-
xaHuamy [ 13] coraacHo mpecTaBIeHHO cXeMe:

NaCl,CO.
nesougHaa Komnosunua + CaCO,(mukrkpowacmuyvl) ———=—

NaCl,CO.
—=—2 s nenougnasa xomunosumusa + CaCO,(Harouvacmuybt).
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HomonHUTEIbHOE HCCIeIoBaHNe 0ATbHEOJOTNUECKO aKTUBHOCTH U
IIPOTUBOBOCIIAJINTEIbLHOTO MEeMCTBUS MHEJOUJOB C HaHOmoOaBKaMmu Ha
MHTAKTHBIX JKMBOTHBIX 1 B YCJIOBUAX MOJAEJINPOBAHUSA OBAILOYMUHOBO-
ro apTpuTa IIOKasajo, 4YTO NpopUJIaKTUUeCKUN KypC aNlJuKanui Je-
YeOHBIMH IPSA3EBBEIMY KOMIIO3UIIUAMI COIIPOBOKIAETCA 3SHAUNTEILHLIM
a(dexrToM, 00YCIOBICHHBIM YIyUIIIeHIEM META00INUYECKIX U NMMYHO-
JOTMYECKUX IIoOKasaTesell BOCIaJeH!s, a TaKyKe MOBBIIIEHNEM TJII0KO-
KOpPTUKOUJHOTO (hoHa B OpraHm3Me.

4. 3AKRJIIOYEHUE

IlomyueHHBIE 5KCIIEpUMEHTAJLHBIE DPE3YJIBTATHI CBUJETEJIBCTBYIOT O
TOM, UTO H06aBKa 5—15% MIpPUPOIHLIX OEHTOHUTOB IPAKTUYECKU HE U3-
MeHseT, a A0o0aBKa CAllOHUTOB K IIeJOUAAM CHUKAeT OaJbHeOoJIoTHrYe-
CKYI0 aKTUBHOCTHb JeueOHBIX rpaseii. IIporayiéHHble OEHTOHUTHI U
KaJBIIUT IPU KOHITeHTpaIuu 10 15% yBeJnUYmBaIOT COOTBETCTBYIOIIYIO
aKTUBHOCTH MIEJIOUIOB.

ITu pe3yJbTaThI IIO3BOJIAIOT CAEJaTh BBIBOJI O TOM, YTO YBEJIUYEHUE
KOJWYeCTBa HAHOYACTHUI[ B HPOKAJEHHBIX OEHTOHUTAX U KapOoHaTe
KaJbllud YCUJIMBAET aKTUBHOCTDH IEJIOWOB, BEPOATHO, 34 CUET ITOBHI-
IIIeHHON COPOIMOHHON UM MOHOOOMEHHOM CIIOCOOHOCTH HAHOYACTUIL
KaJbIlUTa U MPOKAJEHHBIX TJIMHUCTHIX MUHEPAJIOB B COCTaBe OEHTOHNUTA
[7—12]. B To ke BpeMsa B IPUPOJHOM OEHTOHUTE B COCTAaBe IIEJOUIOB B
MIPUCYTCTBUM IIPUMEcCEN KaJIbIUTa U XJOPHUJa HATPUA II0JaBJIAETCA
mporiecc o0pasoBaHUA HAHOYACTHUIL II0 MEXaHU3MY, OonmcaHHomy B [13],
YTO HE CIIOCOOCTBYET YJIYUIIEHUIO 0AIbHEOJOTUYECKOM aKTUBHOCTMH.

BrinmosiHeHHBIE UCCJIEOBAHUA TTO3BOJUIN TaKKe MPEAJOKUTD METO/T
TEeCTUPOBAHUSA TOHHBIX MEJIAaTUUYECKUX O0CAIKOB C IIEJIbI0 TPEeIBAPUTEb-
HOH OIIEHKM MX aKTUBHOCTU M BO3MOMKHOCTH HCIIOJb30BAHUA TI€JIOUI0B
B Ka4ecTBe JIeUeOHBIX IPA3ell MyTEM UCCIEJOBAHUA JUCIIEPCHOTO COCTO-
STHUA OCAAKOB U OIIPeIeJIEHNS KOJIMUECTBA COMEPIKAIUXCA B HUX HAHO-
yacTUll, 0EHTOHUTOBBLIX TJIMH M KapOoHaTa KaJbIMA B 3aBUCUMOCTU OT
YCJIOBUI TTOJTyUeHUA JieueOHbIX KoMmosuuii [2—6, 13].

IIpencraBisgeTrca IiesecO00pasHBIM MPOAOJIKUTH TaKMUE KCCJEeIOBa-
HUA C IeJIbIO OIpPeiesIeHNA B3aUMOCBA3U 0ATbHEOJIOTHYECKOM aKTUBHO-
CTU TEJIONIOB M KOJJIOMTHO-XMMHUYECKUX CBONCTB HAHOMAaTEPUAJIOB U
HAaHOCOPOEHTOB PABINYHOM XUMUUECKON TPUPOIHI.
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