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3
Hncmumym npobnem 6ezonacnocmu ASC HAH Yrpaunwi, Yeprobuinw

[IpencraBieHsl pe3ynbTaThl H3YYCHUS COPOIMOHHON aKTUBHOCTH XUTHH-MEJIAHUHOBBIX KOMIUIEKCOB
€CTECTBCHHOTO TPOUCXOXKJICHHSI TI0 OTHOIICHHWIO K pa3IWyHBIM akTHHOMAaM. Haumbonee xapakTepHBIM U
BECOMBIM JUIsI COPOIIMM Ha XWUTHHOBBIX U XWUTO3aHOBBIX MAaKPOMOJICKYJIaX SBISCTCS XEJIATHBIM MEXaHU3M,
3aTeM HIET afCcOpOIMOHHOE OCaX/ICHNE HEPACTBOPUMBIX COJIeH MeTasioB. Bkian BaH-Iep-BaalbCOBBIX CHI
Y MOHHOTO MEXaHHM3Ma B CBS3BIBAHUE METAJUIOB KOMIIOHCHTAMHU KJICTOYHON CTEHKU T'PUOOB HE3HAUYMTEIICH.
XUTUH-MaJaHHHOBBIC COPOCHTHI 00JIaat0T BHICOKOW M3BJICKAIOIIEH CIIOCOOHOCTHIO IO OTHOIICHHUIO K COJISIM
TSDKEJIBIX METaJUIOB M M30TONaM CTPOHIMS, ypaHa, TPaHCYpPaHOBBIM 3JIEMEHTaM, B YaCTHOCTH K aMEpHIIHIO.
OcHOBHasg Macca MOHOB METaJNIOB MIMEET ONTHMYM CBSA3BIBAaHUS C XUTHH-MEIAHWHOBBIMH COPOCHTAMHU B
CT1a0OKUCIION U KUCIIOHN Cpeie, XapaKTEPHOU JUIS eIy TOYHOTO COKa YeI0BeKa.

BBenenue

duznyecKue MpoLecchl, MPOTEKAIOIINE B JTaBOOOPA3HBIX TOIUITMBOCOAEPKALIUX MaTepranax
00BbeKTa «YKpBITHE», 00YCIOBIMBAIOT UX WHTEHCUBHOE Pa3pylleHHe ¢ 00pa30BaHMEM Ha MOBEpX-
HoCTH «ropsturx» yacTuil (') cyOMHKPOHHOTO pa3Mepa, B KOTOPBIX MPEBATUPYIOT 0-H3TyJarOIHe
AKTUHOUJIBI, TIPEXK]IE BCErO Takue TpaHCypaHoBbIe dmeMeHThl (TYD), Kak MIyTOHUN W aMepHIIUl
[1]. TosToMy mpodeccHOHaNbHAS AEITEIBHOCTh OMEPATHBHOIO MepCcoHaa 00BbeKTa «YKpBITHE
CBsI3aHA C BBHICOKMM PUCKOM WHTAISIIMOHHOTO MOCTYIUICHUS] UIMEHHO 3THUX paaunonykmunos (PH).
TpaIuIMOHHO B paguO3alIUTHBIX MEPONPHUATHSAX OCHOBHOE BHHMMAaHHUE YIEISAETCA LE3UI0 U
CTPOHIIMIO, B TO BpeMs Kak Ul ONEPaTHBHOIO MEepcoHata «YKPBITHSI» 0ojiee ONMACHBIMH SBIISIFOTCS
TYD u3 I'Y. [dns BeicokoaucnepcHbix 'Y mTatHbie cpeacTBa MHAMBUAYATbHON 3alIUThl OPTraHOB
apixanust (CU30/1), kak serkuii pacnupatop «/IemnecTok», sBIsFOTCS MPAKTUYECKU MPO3PAYHBIMU.
BbICOKHE PUCKH HHTAISIMOHHOTO MOCTYIUIEHUS paauoa’pososeir (PA) CymiecTBYIOT Takke Ipu
IpoBeIeHUH padoT Ha paguallMOHHO3ArPSA3HEHHBIX TEPPUTOPUSX, MIPU ra30pe3Ke U AIIEKTPOCBapKe
3arpA3HEHHBIX METAIOKOHCTPYKIMH. M3 nerkux ['Y Moryt yacTU4HO nmonaaaTh HEMOCPEACTBEHHO
B KPOBOTOK, HO OOJIbIIEH YacThIO MEPEHOCATCS BOPCUCTBIM SIUTEIMEM Tpaxen U OpOHXOB B
xenynouno-kumreurbiii Tpakt (JKKT). Ha mpoTsokenun ogHoro gaca okoio 90 %PA, momaBmimx B
nerkue, nepememaercs B JKKT. ConsHast kucnoTa sxkeinyaka crnocoOHa mepeBectd 4yactb PH B
HOHHYIO (hOpMY, TIPEACTABIISIONIYI0 0COOYIO OMAcHCTh Jutsl dyenoBeka. PH B moHHOM ¢opme jerko
BcaceiBatoTcst U3 JKKT B kpoBb M IeNOHMPYIOTCA B pa3HbIX OpraHax M TkaHsax. Ha cerogusmnunii
JIEHb CTPATETMYECKOM 3ajadyeil sBJISIETCS CBS3BIBAHME W30TOIOB YypaHa, IUIYTOHMs, aMepuuus U
npyrux PH BayTpu XKKT (3HTEpOCOpOLHS) ¢ MOCIHEeNyONMM BBIBEACHUEM UX M3 opraHu3ma. J{is
pe3koro cumkeHus BcackiBanust PH B kpoBoTOK sHTEpOocopOenTh! (DC) M0mKHBI 0071a1aTh BRICOKOM
copbunonnoi aktuBHOCTHIO K TYD B cpene KKT. OgHoBpeMEeHHO OHU JOKHBI OBITH HE TOKCHY-
HBIMH, HE UMETh MPOTUBONOKa3aHUM U 3()(PEKTOB MOCIEACHCTBUS IPU JIUTEILHOM MPUMEHEHHH.
g mpakTH4ecKoW peanu3aluy 3aluThl yeraoBeka oT 1Y ¢ BBICOKMM ylenbHBIM BecoM TYOD
CEroJiHs CAENAaHo elle OYE€Hb MAJIO.

Lenpb nccnenoBanus - U3y4eHUe COPOLIMOHHON aKTUBHOCTH XUTHH-MEAaHHHOBBIX KOMILJICK-
COB €CTECTBEHHOI'O ITPOUCXOXKACHHS 110 OTHOIIECHUIO K Pa3JIMYHbIM aKTUHOMIAM.

CTpoeHne XUTHH-CO/IEP:KAIMX MATEPHUAJIOB M UX MeXaHU3MbI COPOIIUM

AKTHHOU[BI B OKPYKAIOIIEH cpelie U B OTXO/aX NPEANPUATHIA SAEPHOr0 KOMIUIEKCa Tpea-
CTaBJIEHBI OOJIBIIMM Pa3HOOOpa3neM KaTHOHOB, PAa3IMYHBIX IO CTPYKTYype U 3apsany. Tak, Hanbomee
yCTOMUMBBIE KaTHOHBI ypaHa M TpaHcypanoB — »to. UO,™", NpQ', PU™', Am™ u Cm™

140 ITIPOBJIEMM BE3ITEK ATOMHUX EJIEKTPOCTAHLIII [ YOPHOBMJIA BHIL 3 Y. 1 2005



PAZIMOCOPBLIMOHHBIE CBOMCTBA

COOTBETCTBEHHO. HecMOTps Ha TO, YTO MOMCKH copOeHTa, 3(PPEeKTUBHOTO IS BCEX 3TUX Pa3HO-
BHUJIHOCTEH HWOHOB, SIBIISCTCA CIIOKHOM 3amaveil, Takoi copOeHT Obul HaineH. MM oxazaincs
npupoaHbiil nonucaxapua xutuH (XT) u HekoTopble ero npou3BoHbIe [2]. XUTHH HE TOKCHYCH
naxe B 0oapmnx go3ax. OH HIMPOKO MPUMEHSETCS B MEIMLIMHE U B IUETUYECKOM MTUTAHUH.

XUTHH U €ro JcaleTHIMPOBaHHOE Mpou3BogHOe XxHuTo3aH (XT3) - eIUHCTBEHHBIC MOJIH-
caxapubl, cofepKalliie aTOMbI a30Ta U 00J1aJal0l1e YHUKAIbHO BHICOKUMH COPOLIMOHHBIMU CBOM-
CTBaMM TO OTHOUIEHUIO K TspkenbiM Metauiam u PH. B cocras XT u XT3 Bxonaar pasHbie
(GYHKIIMOHATIbHBIC TPYIIbI (THAPOKCUIIbHBIC, KAPOOHUIIbHBIC, AMUHHBIC, al[CTUIIAMHIHBIC U KHCIIO-
pomubie moctuku) (puc. 1) [3, 4], obecreunBaroniyie UM HaJIMYUEe HECKOJIbKUX MEXaHU3MOB
copOIuu: KOMITIEKCO0Opa3oBaHue (OCHOBHOI), HOHHBIN OOMEH U MIOBEPXHOCTHYIO aICOPOIIHIO.
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Puc.1l. Xumudeckas CTpyKTypa XUTHHA F XUTO3aHa.

XenatHoe koMIuiekcooOpa3oBanue (XK) 00yclIOBIEHO BBICOKOM 3JIEKTPOHOIOHOPHOM CIIO-
coOHOCTBIO aTOMOB azotra M kucinopona. CopoOmuonnsie cBoiictBa XT um XT3 BbICOKHM TIO
OTHOILIECHUIO TPAKTUYECKU K HMOHAM BCEX TSKEIBIX METAUIOB, 3a HMCKIIOUYEHHUEM IIEJIOYHBIX M
HIETIOYHO3EMENbHBIX JJIEMEHTOB, U A((EKTUBHBI IS YyAaJeHUS CHUHTETHYECKHX KpacuTelew,
OakTepuii, mpuMecel NecTUIUA0B, HEYTENPOIYKTOB U HEOPIraHUYECKUX TOKCHYECKUX BellecTB. B
Mexanuzmax copomuu XT m XT3 1eHTpasbHas pojib OTBOJUTCS aTOMy a30Ta CO CBOOOIHOM
AJIEKTPOHHOMN Mapoi MEepBHYHONW aMHUHOTPYIMIBI, 00ECIEeYNBAIOIIEMY UM BBICOKYIO COPOIIMOHHYIO
€MKOCTh U HM30uparenbHOCTh. OOpa3oBaBlIasics CBA3b MOHA METajula C a30TOM B JajbHeiIieM
YCHIJIMBAETCSl B3aUMOJICHCTBUEM C THAPOKCUIBHBIMUA U JPYrUMHU (QYHKIHOHAIBHBIMHU TPYIIIAMH C
o0Opa3oBaHHeM XeJaToB. B KOOpAMHUPOBAHMU NMPUHUMAET y4acTHE M KHUCIOPOJ TUIAPOKCHUIHLHON
IPYIIIbI, BCTYMAONIMIA BO B3aUMOCBS3b Kak CBOOOAHBIN paaukai [5]. CopOuus N-BaJCHTHBIX HOHOB
METa/UTOB MpoucxoauT Ha mporonupoBanbiii XT wmmm XT3 [6] ¢ mocieayrommM 3aMenicHHeM
MIPOTOHOB HA MOHBI METAJIJIOB U BBIJIEJICHUEM COOTBETCTBYIOLIEIO KOJIMYECTBA BOJAOPOIHBIX HOHOB.
B pesymerate (dopmupyercs ycronumBbiii xenmatHbli komiuieke (XK). Hambomee pacmpoct-
panenHo# sBisiercst mogenb XK XT ¢ meraninamu, B COCTaB KOTOPOTO BXOJAT JABE aMUHOTPYIIIBI U
-OH wm -O" rpynmsl D-rimroko3zamuHOBOTO OcTaTka. [Ipu copOIMu MOHOB METaIOB Ba)KHBIM
(akTopoM siBIIsIETCS CTENeHb AeanermmpoBanus XT [5].

OcHOBHBIE TPUPOJHBIE HCTOYHHUKH XT - 3TO pakooOpa3Hble, HACEKOMBIE U TPHUOBHI.
Hanbonee BBICOKMMH COpPOLMOHHBIME cBoiicTBamu obOmamgaer XT rpubos [4, 7, 8]. U3yucHue
MEXaHM3MOB B3aUMOJICHCTBUS HOHOB METAIJIOB CO CTPYKTYPHBIMH KOMIIOHEHTaMH TI'pUOHOM
KJICTOYHOU CTCHKHU SIBJISIETCSl 00JIee CIIOXKHOM 3a/mauei, Tak kKak Kpome X T He0OXOIUMO YUIUTHIBATH
y4acTHe B COPOIIMOHHOM IPOIEcce TIIIOKaHOB ¥ MeaaHuHOB [9 - 12]. B HacTosIIee BpeMst H3BECTHO
YeThIpE OCHOBHBIX MEXaHM3Ma COPOLIMY METAIOB CTPYKTYpaMu IpUOHO# KiieTouHO# creHku [13]:

a) HamOoylee XapakTepHBIM W BeCcOMbIM Juiss copOumu Ha XT m XT3 Makpomolnekynax
SBIISICTCS XENAaTHBIA MEXaHW3M, Npu KoTtopoM peakiuonHsle rpynnsl XT u XT3 dopmupyror ¢
TSYKEIBIMU METAJIJIAMU ITPOYHBIE KOMIUIEKCHBIE KOBAJIEHTHBIE CBSI3H;

0) CBsI3bIBaHUEC HE3aPSKCHHBIX aTOMOB MJIM MOJICKYJI 3@ CUET AJIEKTPOCTATHUYECKOTO MPUTS-
KeHHs (BaH-Iep-BaaabCOBBIC CHIIBI).

B) HFOHOOOMEHHBIN MEXaHHU3M XapaKTEPEH JIISl MICTOYHBIX U MIEJTOYHO3EMEIIbHBIX METAILJIOB;

r) a7cOpOLMOHHOE OCAXICHHE HEPACTBOPUMBIX COJICH METAIJIOB HA MOBEPXHOCTH CTPYKTYP
KJIETOYHOU CTEHKH, SIBJISIOLIEECS PE3YIbTATOM 3JIEKTPOCTATUUECKOTO MPUTSIKEHHUS.
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Bkiiag BaH-ep-BaagbCOBBIX CHIJI 1 MOHHOTO MEXAHHU3Ma B CBSI3bIBAHUE METAJJIOB KOMITOHEH-
TaMU KJIETOYHOU CTEHKU IpUOOB HE3HAYUTEIECH.

Haubonee neranbHO MeXaHU3MbI OMOCOPOIIMHM KOMITOHEHTAMH TPUOHOM KIETOYHOW CTEHKH
u3ydeHsl Ha rpude Rhysopus arrhisusa moaensax cBs3siBanus ypana [14 - 16]. Jlas oObscHEHMS
MeXaHu3Ma OnocopOIMK ypaHa Oblla IpeJIo’KeHa TpeXCTaAuitHash MOJENb, TAe cTaaus A - mpouecc
KOMILJIEKCOOOpa30BaHUsI HOHOB ypaHa ¢ a30ToM aMuHOTpynimsl XT; B - qonmoaHUTEeNbHAs aacopOoIus
ypaHa Ha HyKJIeo(pWIbHBIX IeHTpax; C - oCaXKACHUE MPOAYKTOB THMAPOJH3a ypaHa. YCTaHOBIEHO,
4T0 copOIrmonHas eMkocTh yrcroro XT mo ypany cocrasisier 6 mr/r (pH = 4) [16] u npeamoio-
KHUTEIHHO TOJBbKO oHA U3 180 MOHOMEpPHBIX €AWHUI] MPUHUMAET y4acTUe B KOOPAWHUPOBAHUU C
MoHaMHU ypaHa. [1o10KuTenbHO 3apsKEHHBI HOH MeTalljla BCTYNAeT B KOHKYPEHTHbBIE OTHOILIEHUS C
1OHOM THapokconus HzO' 3a cBOGOAHYIO SIMEKTPOHHYIO Mapy aToMa a30Ta XHTHHOBOH aMHHO-
rpynnsl. C nonmwxenuem pH, Bo3pacTaer KOHIIEHTpalus Hs0", uto OTPHUIIATEIILHO CKa3bIBAETCS Ha
COpPOLIMOHHOM TIpOLIECCe KOHKYPUPYIOUIMX MOHOB, M TOJBKO HE3HAUYUTENIHOE KOJIMYECTBO aTOMOB
a30Ta MOXET MPUHUMATh y4acTHe B KoopAuHaIuu ¢ ypanoMm. O6pazoBaBmuiics ypan-XT KomIuiekc
HaunHaeT (yHKIIMOHUPOBATH KaK HYKICO(PUIbHBIN cOpOIMOHHBIN eHTp. Ha nmpoTsbkenun craauu B
UMEEeT MECTO JOMOJHUTENbHAs aJcopOlus ypaHa Ha TakMX IEHTpax B (opme ruapaT-ypaHui-
ruapokcuaa. I'mapomus ypan-XT komiuiekca npoucxoauT Ha ctaauu C. Ero mpoaykt — ypaHui-
TUAPOKCHUJ - OCAX/IAaeTCsl B KIETOYHOM CTeHKe rprda. BricBOOOIMBIINIICS a30T MOKET CHOBA MpPH-
HUMAaTh y4acTHE B MpOIecce KOMIUIEKCOOOpa3oBaHMs 0 TEX IOp, MOKa MPOAYKTHI THUIPOIIU3A,
HAKOIMMBIIKMECS B KICTOYHOM CTEHKE, HE HAYHYT MOJaBiATh mporecc [14 - 16]. Mcnonb3oBanue
AIIEKTPOHHONH MHUKPOCKONHUU U PEHTICHOCTPYKTYPHOTO aHAIM3a HArISAHO MPOJEMOHCTPUPOBAIIO,
4TO ypaH aKKyMYJIUPYETCs MO BCeil TONIIMHE KIeTOYHOM cTeHku rpuda [14]. Heckonbko uHas kap-
THHA HaOMoaanack B cirydae rpubda Penicillium, xorna coenuHeHus ypaHa HaKaruTMBaJIlCh CHAPYKU
U BHYTPU KJIETOYHOM CTEHKM JUIIb B HE3HAUUTEIHHOM KOJMYECTBE M OCHOBHAs Macca ypaHa
KOHIICHTPUPOBAJIACh MEX/Y KJICTOUHOM CTCHKOW 1 MeMOpaHo# [17, 18].

CrtpykTypHasi opranusaius rpuOHOr0 XUTHHA OTJIMYAETCSI OT HAJMOJIEKYJISIPHOTO CTPOCHUS
XHTUHA pakooOpasHbiX. ['puOHON XxuTHH mMeeT BuJ Mukpoduopmmur (MP), conepxamux 1o 250
JUHEHHBIX MOJIEKYJ M OOpa3ylolUX OCHOBY BHYTPEHHETO CJOs KJIETOYHOM CTEHKH B BUJE
oobemHOl cetn (puc. 2). Kak mokas3anu Hailu HCCIIEAOBAaHUS, pa3Mep IMOp MEXIy MHKpO-
GUOpHIIITAMU COCTABIIAET OKOJIO 5 HM, B TO BpEMS MX TOJIIHHA KoyebneTcs ot 1510 25uMm [19].

HatuBHble XUTHHOBBIE MHKPO-

¢GuOpWIIIBl  XapaKTepU3YIOTCS  BBICOKHM

YPOBHEM KPUCTAJUIMYHOCTH. BHYTpH MUKpO-

¢GuOpIIIT MEXIy MOJUCAXAPUIAHBIMH LETSIMH

% OCYIIECTBIISTIOTCS MEXMOJIEKYIISPHBIE CBA3H
KaK MEXIy THIPOKCHIBHBIMH TPYIIIAMH, TaK

XUTHHOBbBIC U MEXY THIPOKCHIBHBIMH M alleTaMUIHBIMH
MHKPOQUOPHILIBL  rpynnamMu. AKTUBHBIE COPOIMOHHbIE 1IEHTPBI,
CIOCOOHBIE K O00pa30BaHUI0 KOMILIEKCOB C
METaJulaMH, JOCTYIHBI TOJBKO Ha IOBEpX-
HOCTH MHKPO(PUOpHUIII. DKCIEPUMEHTATbHBIC
JaHHBIE TIOKa3ajd, 4TO JJIsi COpOIMH HOHOB
[ JIFOKaHOBBIN METaJUIOB HauOoJiee ONMTHUMAIBHBIM SIBIISETCS
MaTPHUKC YpOBEHb JealeTHInpoBaHus xutuHa 10 40 -
60 % [20 - 21]./lanbHeliliee yBeIHUYCHHE

CTENICHU JICAIICTUIIMPOBAHUS TPHBOAUT K

Puc. 2. CxemaTtn4yHOe cTpOEHUE TPHOHOTO CHIDKCHHUIO YPOBHS COpPOLMHM B pe3yabTaTe
XUTHHCOJIEPIKAIIETO BOJIOKHA. 00pa3oBaHMs B XUTUHOBBIX MUKPO(hUOpHIIIax
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HOBBIX KPHCTAJUIMYECKUX PEruoHOB. [loATOMYy BaXXHO HE TONBKO CYMMapHOE KOJIUYECTBO
CBOOOJIHBIX aMUHOTPYIIN, HO M MX JOCTYITHOCTh JJII HOHOB MeTa/lIoB. X 13 mo cpaBHeHUio ¢ XT
obOnamaer 0Oojee BBICOKOW CEIEKTUBHOCTHIO M COPOLMOHHOW €MKOCTBIO, YTO OOBSCHSICTCS, B
NEPBYI0 OYepe/b, AOCTYMHOCTHIO OOJIBIIEr0 KOJMYECTBAa AKTHUBHBIX PEAKIMOHHBIX TPYII IOCIe
pa3pyleHus] KPUCTAITMUECKOW CTPYKTYpbl MUKpopuOpmin B mpouecce obpadorku XT. I'mOkas
CTPYKTypa MOJUMEPHBIX erned XT3 co3maeT OnaronmpusaTHYIO KOHPUTYpAIUIo I KOMILIEKCO-
00pa3oBaHus ¢ HOHAMHU METaJLIOB [6].

Hamu paspaboran cmoco6 momyudenuss XT-copepskaiiero mMarepuana w3 BBICIIMX Oa3uau-
anpHbIx TproOoB (Higher Basidiomyceteg2?2 - 24],y mHorux u3 Hux cojuepxanue X T B KICTOUHOU
crenke gocturaet 50 %.Co3nana cepust OnocopOeHTOB "MUKOTOH" I TSDKENbIX MeTauioB u PH:
«MukoToH-Ch" - copOeHT mmpokoro crektpa aevictBus Ha ocHoBe XT um "MukotoH-Chs" Ha
ocHoBe XT3, a Taxxke Monudukanuu Jyisi yIQICHUS paIdoaKTUBHOTO 1e3us - «MukoToH-CS» uinmn
cTpoHuus - «MUKOTOH-SI». Pazpaborana Monudukamus «MuUKOTOH-M» - 6uocopOeHT ¢ deppo-
MarHuHbIMU cBoiicTBaMu [25, 26]. Kpome XT B cocraB «MukoToHa» BXoaaT rimokadsl ~ 20 %wu
MenmanuHbl ~ 10 %, coXpaHEHSIONMEe eCTECTBEHHYI0 MPOCTPAHCTBEHHYIO CTPYKTYPhl XUTHHOBBIX
MUKPODHOPHILT 1 00ECTIeYNBAIOIINE BHICOKYIO YACIBbHYIO COPOIMOHHYIO TTOBEPXHOCTS - 1200M/r.
MenaHuHBI 3alUINAI0T XUTHHOBBIE MUKPOMGUOPUIUTBI OT MOBPEKIACHHSI CBOOOIHBIME PaAHKATIAMHU
U YCUJIMBAIOT COPOLIMOHHBIE CBOMCTBA 3a cUET 00Pa30BaHUS KOMILJIEKCOB C TSKEJIBIMU METaJUIaMHU.

BaxupiM mpenMyiecTBOM «MHKOTOHA» SIBISIETCS €r0 TOHKOBOJOKHHCTOE CTPOCHHUE.
Bonokna «MUKOTOHa» MPEICTaBIAIOT COO0N KJIETOYHBbIE CTEHKU Tu( rpuda. OHM UMEIOT IHJINH-
IpUUYecKyro (GopMy W TONIIMHY OT 3 M0 / MKM U SIBIISIOTCS CaMbIMH TOHKHUMH W3 MPHPOJIHBIX
OpraHMYECKUX BOJIOKOH. VX JIMHA 3aBUCUT OT KauecTBa IIOMOJIAa U MOKET COCTABIISATH OT HECKOJIb-
KAX MHKPOH JI0 JCCATKOB MWJLIUMETPOB (puc. 3). TojmuHa CTEHKH Y HUX COCTaBJSCT OT JOJeH
mukpoHa 10 1 Mkm u 6onee (puc. 4) [11, 22, 23]BonokHa 00/1a1at0T BRICOKOH MTPOYHOCTHIO KaK B
CyXOM, TaK U BO BJAXKHOM COCTOSSHUU. OHM YCTONYMBBI K JEUCTBUIO KHUCJIOT, IIEJIOYEHd H
OpraHMYECKUX pACTBOpPHUTENEH, WHEPTHbI B OHOJIOIMUYECKHUX Cpelax, BBIIEPKHUBAIOT OOJbIINE
Harpy3ku Y ®-00iydeHus: ¥ MpOHUKAIOIIEH paguanuu [26].

Puc. 3.BonokHucTas cTpykrypa copOSHTOB Puc. 4.1lonoe ctpoeHne BOJIOKHA COPOCHTOB
“Muxorton”. “MuxortoH".

JKCIEePUMEHTAJIbHOE H3yYeHHe COPOIMM MeTAJIOB HAa MaTepuasie <KMHUKOTOH»

B PHII «KypuaToBCKHiI1 HHCTUTYT» JAE€TAJIbHO U BCECTOPOHHE UCCIIEAOBAaHbI 3aKOHOMEPHOC-
TH copOumu Ha «MHUKOTOHE» ypaHa, IUTyTOHHSI, aMEPHIIUS M KIOpUs, a TaKXKe 1e3Usl U CTPOHLUS U
HekoTophIx Apyrux PH. Kpome Toro, n3ydensl cBolcTBa 3TUX COPOESHTOB 110 OTHOLICHUIO K HOHAM
TSDKEJIBIX METAJUIOB - CBUHIY, PTYTH, KaIMHUIO, BUCMYTYy M Ap. MoJenbHble pacTBOpPHI panuo-
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msororo U, #*Pu, *Am u **Cm roroBumn B a30THOMN, cOHOMN, GoCHOPHOH U YKCYCHOIH
KHCIJIOTaX OIpeNeNICHHOW KOoHIeHTpauuu. s m3ydenns BmusHus pH mcnonp3oBanm OydepHble
cmecu. CootHomienue TBepaoi (copOenra) u xuakoi ¢a3 Ooputo 1:100. B kayecTBe OCHOBHOTO
IIOKa3aTens, XapaKTepU3yIOLIEr0 COPOLMOHHBIC CBOWCTBA XWTHH-COJIEPKAIIMX MAaTEpHUalOB,
UCTIOJIb30BATH KOA(PPHUIIMEHT pactpeieieHus

Ka=(Ao—A)V/Am,

rie Ao — aKkTHBHOCTH TPOOBI pacTBOpa 10 copOumu, umi/c; 4 — aKTUBHOCTH MPOOBI pacTBOpa IMOCIIe
copbuuu; V —obbsem pacTBopa, Mi; M —Macca copOeHTa, T.

OTHOCHTENBHOE COJCpKAHUE PATUOHYKIUIOB B PAaCTBOPAaX OMPEACTSUIA IO WU3MEPEHUSIM
anb(a-akTUBHOCTH Ha ycTaHoBKe «lIpoToka» 2154-1-M wmiu ¢ moMoIpto anb}a-creKTpoMeTpun
Ha ycranoBkax AMA-03® u «Ksantymnyc» (LKB) [2, 11, 26 - 29 ].

W3zyuenue Bausiaus pH pacTBOpoB Ha XapakTep copOIuu akTHHOUIOB Ha «Mukotone-Ch»
MOKa3aJlo, YTO JUIsI BCEX MCCIEJOBAaHHBIX HW30TONOB MaKCHMyM 3HaueHWH Ky HaOmomaercs B
obmactu pH 5 (puc. 5). O4eBUIHO, 3TO MOXHO OOBSICHUTH XCJIATHBIM MEXaHU3MOM CBSI3bIBAHUS
METaJUIOB, TaK KaK 3aBUCHMOCTh COpPOLIMM OT CTETNCHHW OKHCJICHHS JaHHBIX DJIEMEHTOB SBHO
OTCYTCTBYET. AHAJOTHYHBIE SKCIEPUMEHTHl ObLTM TpoBeaeHbl ¢ XT-comepkammm copOeHTOM
«MukotoH-Chs»u monydeHsl O1u3Kue pe3yabTarsl (puc. 6).

OnHoi M3 BaXXHBIX 33/1a4 ObUIO M3yUEHUE NOBEJCHUS COPOCHTa B OMOJIIOTHYECKUX Cpelax —
B COJITHOW KHCIJIOTE JKeIy/lKa M B Cpe/ie KUCIOT KUIICYHHKA. B cpemax HEOpraHWYeCKHX KHCIOT
(HK) xapaktep copOuuu HM30TONOB ypaHa, IUTyTOHUS M aMepHuuus Ha copOeHTe «MukotoH-Ch»
oKasaJics J0CTaTouHo cxoaubiM (puc. 7 - 9).Hanbonbiux 3HaueHuit Ky mocturaer B ciradbbix pact-
Bopax HK u mpu moBblieHHH KOHIEHTpanuu A0 1 Moyb/1 pe3ko CHmKaercs. B opraHumveckoi
kuciore (YKCyCHOM) 3aBHCUMOCTh Ky OT KOHIIGHTpAIMK BhIpaKeHa 3HAYUTENBHO ciabee. Bbicokuii
YpOBEHb COPOIIMH COXPAHSETCS BO BCEM H3YYCHHOM JWarna3oHe KOHIeHTpamwii. 3HadeHus Ky
aMepUIHsl TIPU HICHTUYHBIX YCIIOBHSX NMPUOIM3UTEIHHO Ha TMOPSAIOK BBIIIE, YeM Ui ypaHa U
ILUTyTOHHS, W HocTHraet 3Hadernii 10° mi/r. TloBeaeHue KIopHs GBLIO GIM3KHM K aMEPHIMIO, YTO
OOBSCHSICTCS CXOAHBIMH XHUMHUYECKUMH CBOHCTBaAMH. OTIWYHS MEXIy XUTHH-COACPKAIIUM
copbentoM «MukotoH-Ch» u xwmrozaH-comepxamum copbeHToM «MukotoH-Chs» Obutn
HECYIIECTBEHHBIMU. VICX0/Is U3 OIM30CTH XUMHUYECKUX CBOMCTB, MOXHO OBLIO MIPEIIOJIOKHUTh, YTO
3O PEeKTUBHOCTh COpPOIMU  PEIKO3EMENbHBIX JJIEMEHTOB copOeHTamMu «MHUKOTOH» Oyner
AHAJIOTHYHON COPOLMH aMepHLHs M KIOpUs. JTO MOATBEpAMIOCh Ha mpuMepax ¢ “*Ce, *'Pmu
15%Ey. Ha crabuisHOM H30TOome °°EU 6bLia ompesiereHa COpOIMOHHAS E€MKOCTh COpPOEHTOB,
KoTopast coctaBuia okono 0,6 mr-sks/r [27]. Kak usBectno, XT u XT3 npaktudecku HE COpOH-
PYIOT IIEJI0YHBIC METAILIBI M C1a00 CBA3BIBAIOT MICIIOYHO3EMEIbHBIC 3JIeMEHTHI [2, 3].

PanuoakTuBHBIE HM30TOMBI 1I€3US W CTPOHIUS TMPEACTABISIOT CEPhE3HYIO OIMACHOCTh Ha
00BEKTaxX SACPHOW MPOMBINUICHHOCTH M Ha PaJHallMOHHO3ArpsI3HEHHBIX TEPPUTOPUSAX TIOCIE
YepHOOBUIbCKOM M JApYrux aBapuil. B cBsi3u ¢ 3TUM Hamu ObUIM pa3paboTaHbl CHEIHMATIbHBIC
MoauduKauu copOeHTOB «MuKOTOH-CS» 11 u3BieueHus 1e3ust U «MUKOTOH-SI» 1Sl CBS3bIBA-
HUS CcTpoHIMS [25, 26],K0TOophIe OBUTH AETANIBHO UCCIICAOBAHBI HA PA3HBIX TUIIAX MOJICIIBHBIX PACT-
BOPOB U TIPOIIUIM IUPOKHUE HMCIBITAHUS HA PEATBHBIX MPOMBINUICHHBIX XUJKHX PaJHOaKTHBHBIX
orxomax [0 «Mask» B Poccun, UADC, oObekra «YKpbiTHE», XMenbHUIKoH ADC, chen-
koMOuHata «PagoH» B YKpamHe, MaHTBIIIIAKCKOTO aTOMHOTO JHEPreTHYECKOTO KOMOWHATa B
Kasaxcrane u Ha siepHBIX 00BEKTaX HEKOTOPBIX Apyrux crpau [11, 22, 27, 28].

WccnenoBanuss KUHETHKH COpPOLMH ypaHa W IUIyToHHs Ha copberte «MukoToH-Ch»
MOKa3aJid, YTO PAaBHOBECHOE COCTOSIHUE JIOCTUTAETCS JoCTaTo4Ho ObicTpo — uepe3 20 — 30mun
KOHTaKTa copbeHTta ¢ pactBopoM (puc. 10),4To 0OBSICHIETCS OUYEHb MAJIBIMH Pa3MepaMH BOJOKOH
copbOenta (arperatbl ¢ pasmepamu BosiokoH 0,25 — 0,5MM), uX pPBIXJIBIM TEPEIJICTCHUEM B
MaTepHale U BEICOKOW THTPOCKONTMIHOCTHIO IMTOCIIEIHETO.

Kuneruka copOruu 1e3ust U CTpoHIHs Ha copOeHTax «MukoToH-CS» 1 «MUKOTOH-SI»
3HAYUTENBHO OBICTpEE, YeM KHHETHKA aKTUHOWAOB. YK€ B NEPBBIC ISTh MHHYT COPOIMOHHBIC
KpUBBIC BBIXOAAT Ha Tu1aTo. CyIIECTBEHHBIE OTIMYUSI COPOIMOHHOTO Mpoliecca HaOIIOJAr0TCs U B
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3apucumoctd oT pH pactBopoB (puc. 11). CopOuus 1e3ust Mano 3aBUCHT oT pH B mupokom
nuarnasone. [Ipu 3ToM coXpaHSIOTCS OUYeHb BhICOKHE 3HaueHus Kq — ot 10* Ma/r B cnabo [IEJTOYHON
cpene 1o 10° ma/r B kucnoii cpeme. IloBenenue CTpoHIms Ha copbente «MHKOTOH-SI» pesko
OTJMYACTCS OT BCEX APYTUX M3YYEHHBIX 3JIeMeHTOB (cM. puc. 11).On kpaiine cnabo copoupyercs B
KUCIION cpeze, HO Mo Mepe yBenundeHuss pH 3HaueHuss Ky OBICTpO BO3pacTaroT M B IIEIOYHBIX
pactBopax Moryt gocturats 10% mi/r.

CopO1roHHbIE CBOMCTBA MaTepUanoB «MHUKOTOH» ONPEACISIOTCS HE TOJIbKO HamuuneM X1 .
Hmeromecss B cocTaBe 3THUX COpOEHTOB MEJaHUHBI TakKe OO0IaJaloT CBOMCTBAMHM CHJIbHBIX
KOMIUIEKCOOOpa3zoBaTeneii. B MogenbHBIX crucTeMax ObLIO TTOKa3aHO, YTO METAHHWHBI, BHIICTICHHBIC
u3 «MuKOTOHa», 00pa3yroT MPOYHbIE KOMILJIEKCHI C MHOTUMU TSDKEIBIMU METajlllaMH, HallpuMep, €
JIBYX- U TPEXBAJCHTHBIM KEJIC30M, CBUHIIOM, KOOAJIHTOM, KagmueMm u jp. [31].

CnocobHOCTh «MHUKOTOHa» BBHIBOAUTH PH M Tspkenmble MeTayuibl M3 OopraHuU3Ma 4YesloBeKa
ObLTa MPOJEMOHCTPUPOBAHA HA TPYIIE JIOACH, MPOKUBAIOIINX HA 3arpsA3HEHHBIX TEPPUTOPHUSIX.
W3mepenns Ha ycranoBke CUY (cueTunk m3nydeHHi dejaoBeka) mokasaiu, uto 10-1HeBHBIH Kypc
«MukoTtoHa» (rpu npuema B aeHb 1o 0,5T1) cHmxkaer conepxanne PH 'y oOcinenoBaHHBIX JIUI] OT
Tpex 1o msatH pa3 (puc. 12) [32].
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pH Ha copbenTax «MukoToH-CS»n «MuKOTOH-SI» PaAMOHYKIUIBI U3 TEJIA YEI0BEKA.
COOTBETCTBEHHO.

«MUKOTOH» BBITOJJHO OTJIMYAETCS OT MOJABJISIONIETO OONBIINHCTBA U3BECTHBIX SHTEPOCOP-
OCHTOB TEM, YTO OH HE TMOTJIONIACT JIETKUe OMOTEHHBIC MUKPOAJIEMEHThI (KaJlnid, HATPHiA, KaJIbLUH,
MarHuidi U JIp.) ¥ HEe HapyllaeT MHHEPAIbHBIH OOMEH OpraHu3Ma AaxKe MPH JJIUTEILHOM MpUME-
HeHuH. [1loaToMy OH MOKeT paccMaTpuBaThcs Kak Hanbosee nepcrneKTUBHAs OCHOBA IS CO3/IaHuUs
SHTEPOCOPOEHTA /ISl 3aIIUTHI IEPCOHAIa OT HHKOPIOPUPOBAHHBIX PAAHOHYKIUIOB, pabOTAIOIIEro
B PaJUaIlMOHHOOIACHBIX YCJIOBUSIX, U HACEJICHHUS, MPOXKUBAIOIIETO HA pagualliOHHO3arP3HEHHbIX
TEPPUTOPUSIX.

B VYkpaune npoBeneHbl HIMPOKHE MEAMKO-OMOJIOTMYECKHE W KIMHUYECKHUE MCCIIEIOBAHUS
«MUKOTOHa» U TIOKa3aHbI €r0 BHICOKUE CITIOCOOHOCTH IO OYUIIEHUIO OpraHu3Ma He Toiabko oT PH,
HO M OT Pa3JIMYHBIX TOKCHYHBIX METa00IuTOB M OakTepuii. CopOIIMOHHBIE CIIOCOOHOCTH O OTHO-
MICHUIO K MaTOrMCHHBIM W YCJIIOBHO-TIATOI'CHHBIM MHUKPOOPraHU3MaM Yy «MuxkoToHa» BBIIIC, YCM Y
AKTMBUPOBAHHBIX yIJied MequuuHCKoro HasHaueHus [33]. Y OOJbHBIX XPOHHYECKUM TIeaTHTOM
npuMeHeHne «MHUKOTOHa» MO3BOJISIET CHU3UTDH TOBBIIICHHBIE YPOBHU OMIMPYOMHA M XOJeCTEpUHA
[34, 35].V 60abHBIX XpPOHHYECKHM TIIOMEPYIOHE(PUTOM YAAETCS CYIIECTBEHHO CHU3UTH COZepIKa-
HHUE KpeaTHHWHA, MOUYEBUHBI U IPYTUX TOKCHHOB, YTO MOBBIIIAET 3PPEKTUBHOCTH 0a30BOM Tepanuu
U COKpaIaer Cpoku yieuenus [36].

OGH_II/IpHBIG J1a60paT0prle HCCJIICAOBAaHUA HA )KUBOTHBIX U UCIIBITAHUSA B PAAC KIIMHUK IMOKa-
3a5d, 9T0 «MHKOTOH» HE TOKCHYCH, HE MMEET MPOTUBOIMOKa3aHUN M d()PPEKTOB MOCIIEICHCTBHS.
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Kpome copOumoHHBIX CBOHCTB «MMKOTOH» 0071a/laeT TaKKe€ MMMYHOKOPPETHUPYIOIIMMH, AHTH-
OKCHJAHTHBIMH, aHTUOAKTEpUaIbHBIMU, aHTUBUPYCHBIMU U T€HONPOTEKTOPHBIMH CBOMCTBAMHU 3a
CUCT HAJMYUS B HEM MEIAHUHOB U IoKaHoB [37 - 43].OH crocoOCTBYyeT HOpMAaIH3alud MHKPO-
(bI10pBI KUIIEYHUKA [10C]Ie KYpPCOB aHTHOUOTHKOTEpAH.

Bricokas pagnouyBCTBUTEIBHOCTh CHCTEMBI KPOBH M HMMMYHHTETa MO3BOJISIET paccMart-
puBaTh UX MapaMeTpbl B KaueCTBE MHTErpalbHBIX MOKa3aTesield KauecTBa 3/10pOBbs. YHUBEpCAIb-
HBIM 3()(PEeKTOM JUTUTETHHOTO BO3/ICHCTBHUS HA YEJIOBEKAa MAJIBIX 1103 PaIHalliH SBISICTCS aKTUBALIUS
00LIeBOCTIAIUTENFHON peakuu ¢ BBICOKMM PUCKOM TpaHCQOpMalli ayTOMMMYHHUTETa HOPMBI B
ayTOarpeccHBHbIC peakiuu. MccnenoBaHus paauonpOTEeKTOPHBIX CBOUCTB «MHKOTOHA» MPOBOAM-
U Ha nepcoHane oobekTa «YkpbeiTHe» YHADC — Bcero 124 corpynuuka. OHM ObUIHM pa3feieHbl Ha
TPU TPYMIIBI IO KPUTEPUIO CYMMapHOW 03Bl panuanuoHHoro oonyuenus: <0,20, >0,251 >0,5038
10 TaMMa-CcocTaBIsroNIei. 23 paboTHuka, umeromux a03y 6osnee 0,503B, mporum Kypc MUKOTOHO-
tepanuu (npuauManu o 0,5 r mpenapara Tpu pasa B cytku B TedeHun 10 mHeit). 3a00p KpoBH
BBITIOJIHSUTA JI0 W TOcie Kypca «MwukoToHa». B kadecTBe KOHTpOJsi oOcCienoBaiu 252 My YHH
noHopoB kpoBu CtaHiuu nepeiuBanus kposu Kuesa [44].

HccnenoBanusi OCHOBHBIX IIOKa3aTeleii MMMYHOTpaM IepcoHalia 00BbeKTa «YKPBITHE»
MO3BOJIMJIM BBISIBUTH NMPH3HAKK OOILIEBOCHAIUTENILHONW PEAaKLIH, YCUIMBAIOIINECS ¢ BO3PACTAaHUEM
HaKOIJIEHHOM 03Bl BHEIIHETO 00ydeHus. [Jist 3TOro KOHTHHTEHTa 0COOYI0 OMacHOCTh Ipuodpe-
TaeT BEPOSITHOCTh BBIXOA OOIIECBOCIIAIUTEIBHON PEeaKu 32 paMKH KOMIIEHCATOPHBIX BO3MOXKHO-
cTeil opranusma. Pe3ynabTaThl CpaBHEHHMsSI MMMYHOTpaMm OOCIIEJOBAaHHBIX TPYII JIMI] BBISBISAIOT
HaJIMYMe Y MOJABIISIOMIEr0 OOJBIINHCTBA PAOOTHUKOB OO0BEKTa «YKPBITHE» aaNnTallMOHHON
peakuuy Mo TUIly MOBBIIIEHHOW aKTUBAIlMU C YETKO BBIPAXKEHHOM TEHACHLMEH ee mepexojia B
OTIaCHOE CTPECCCOBOE COCTOsIHME. [lepeBos peakluy MOBBIICHHON aKTUBAIlMKM HAa HIKHUE YPOBHU
(peakiuy CHOKOWHOW aKTHBAIMKM W TPCHUPOBKH) B YCIOBHSIX BBIIOJIHEHHS 0CO0O OMACHBIX B
paAMallMOHHOM OTHOUICHWH 3aJaHui OBLI TIOCTUTHYT MYTeM BO3JECHCTBUS HA OpPraHu3M Kypca
MHUKOTOHOTEpAIHNH, TOCJIe KOTOPOTro HaOIIoJalachk TMEPEeCcTpOiika aKTUBUPOBAHHOW HWMMYHHOM
(GYHKIMM B HalIpaBJICHUH NPAKTHYECKON HOPMEI [44].

[Tpu u3ydyeHuun nelcTBUA TIIOKAHOB HA UMMYHHBIE PEaKIMU MOKa3aHO, YTO HET KOMIOHEH-
TOB IMMYHHOU CHUCTEMBI, KOTOPbIE ObI HE PearupoBaIl Ha UMMYHOMOYJISATOPHI IMOTHCAXAPUTHOM
npupobl. JleificTBre rpuOHBIX TIIOKAHOB, BXOAALINX B cOcTaB «MHUKOTOHA», CBSI3bIBAIOT C MaKpO-
daramu 1 TUMQOIUTAMU, KaK TTIABHBIMA KOMIIOHEHTAMH 3aIIUTHOM CUCTEMBI OpraHU3Ma.

Tperuit KOMoHeHT «MHUKOTOHA» - MEJIaHUHBI, SBJSIOLUINECS CAMbIMU MOIIHBIMH TPUPO/I-
HBIMH OHOTPOTEKTOpaMu. braromapss HaaM4YMIO B MOJIEKYJaX OOJBIIOTO YMCIA MapaMarHUTHBIX
LEHTPOB OHU CIIOCOOHBIX HEHUTPaIN30BaTh CBOOOIHBIC PAJMKAIbl, BOZHUKAIOIINE B OpraHU3MeE 0]
BO3/ICHICTBUEM paJHalliy, XUMHUYECKHX U OaKTepUaIbHBIX TOKCHHOB. Kak Mmoka3any Hallu UCCieno-
BaHMs, [NTIOKaH-MEJIAHMHOBBIM KOMIUIEKC MPOSIBIISET CHIIbHbBIC OAKTEpHOCTaTHUECKHE cBOcTRa [38
- 40]. Menanunbl «MUKOTOHa» —3TO T€TEPONOIUMEPBI HEPETYIISIPHOTO CTPOCHUS. VX YHUKaIbHBIM
CBOMCTBOM, OOECHEUMBAIONIMM BBICOKYIO PEAKIIMOHHYIO CIIOCOOHOCTb, T€HONPOTEKTOPHYIO U
AQHTHOKCUIAHTHYIO aKTHBHOCTb, SIBJSIETCS YCTOHYMBOE CBOOOJHOPAAMKAIBLHOE COCTOSHUE B BUJE
(EHOKCWIIBHBIX WM CEMUXMHOHHBIX PaJUKaJIOB, CMOCOOHBIX B3aMMOJEUCTBOBATh C MPOIYKTaMHU
OKHUCJICHUS KCEHOOMOTHKOB, CBOOOTHBIMH paguKadaMH, MPOAYKTAMHU pPAJAMONIH3a, TSHKEIBIMU
MeTaJljIaMH U T.J. | eHONMpOTeKTOpHAas aKTUBHOCTh OUUIIICHHBIX MEITAHUHOB «MHKOTOHA» UCCIIE0-
Bajach Ha MOJENU PAIUKAIBLHOTO Mporecca MEeTabOoNIMUecKOd aKTHUBallMd aMUHOOM(EHUIIOB
(6eH3uaMHA M €0 MPOM3BOIHBIX, HCIIOIB3YEMbIX B JAKOKPACOYHOM MPOMBIIIICHHOCTH), 8 TAK)KE Ha
MOJIENI TUIEPTEPMUUYECKOTO MIOKa KIETOK KpoBU. Iloka3aHO, YTO MENaHWHOBBIE IHUIMEHTHI,
BbIJIEJICHHBIE U3 IpenapaTta «MUKOTOH», IPOSBISAIOT AHTUOKCUJAHTHYIO aKTUBHOCTb B OTHOIICHUU
pPaIMKANBHBIX TPOAYKTOB METAaOONIMUYECKON aKTUBAIlMM KAHIIEPOTEHHBIX aMUHOOM(DEHUIOB U
npoTekTopHyo ¢yukuuto B otHomenun JTHK [42, 43].T'ubenp cBOOOAHOPAIMKAIBHBIX TPOJTYKTOB
OKHCIIeHHUsI OCH3UIMHA Ha MOJU(EHOIBHBIX MOHOMEPAaX MEIaHWHOB CHIKACT MX T'€HOTOKCHYHOE
nencTBue, npenoTepamas nospexaeHue JJHK.
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Takum oOpa3zom, Mmoka3zaHo, 4TO «MHUKOTOH» B HACTOAIIEE BpEMs SBISIETCS OJHUM U3
JTy4Iux OMOCOpOEHTOB, KOTOPBI MMEET XOPOIIME MEPCHEKTUBBI A JETOKCUKALMK JIIOAEH MpH
Pa3IMYHBIX OMACHBIX YCJIOBUSAX TPYAAa U MHOTHX 3a00JI€BAHUAX, CBA3AHHBIX C CHHAPOMOM 001
MHTOKCUKAIUN OpraHu3Ma. «MHUKOTOH» MOKET CTaTh XOPOLIMM 0a3ucoM s CO3JaHUs TPOTEKTOP-
HOTO Tperapara Juis NepcoHaa, paboTaloIIero B paJualiOHHOONACHBIX YCIOBUAX U HACENCHHS,
NPOKHUBAIOIIETO HA PaJHallHOHHO3ArPSI3HEHHBIX TeppuTopusx [45 - 50]

«MUKOTOH» 3apeTUCTUPOBAaH MHUH3IPaBOM YKpauHbl B KaueCTBE OMOJOTHMYECKU aKTHBHOM
N00aBKM U PEKOMEHJIOBaH JUIsl IIMPOKOTr0 MPUMEHEHMs HAacelIeHUEM, IPOKUBAIOLIMM B HeOJaro-
IPUTHBIX SKOJIOIMUYECKUX YCIOBHSX, a TAK)KE NIOCIIE KypCOB XHMHUO- UM paAHOTEPAIINN.

BriBoabI

1. BoiokHa XUTHH-METaHUHOBBIX KOMIIJIEKCOB IPUOHOIO MPOUCXOKACHUS 001a1al0T BBICO-
KO ylenbHOH COpOIMOHHON MOBEPXHOCTHIO U MPOYHOCTBIO, YCTOHUYMBBHI K JEHCTBUIO KHUCIOT,
mea04ed M OPraHWYEeCKHX pPacTBOPUTENEH, MHEPTHbI B OMOJIOTMYECKUX CPEIax, BBIIEPIKUBAIOT
Oonpime Harpy3ku Y @-o0yueHus: U MPOHUKAIOIICH paraini.

2. XUTHH-MaJaHUHOBBIE COPOCHTHI 00JIaal0T BHICOKOW H3BJICKAIOIICH CIIOCOOHOCTHIO IO
OTHOILIEHHIO K COJISIM TSDKEJIBIX METAJNIOB U U30TOMaM CTPOHLHUSA, ypaHa u TYD.

3. OcHOBHast Macca HOHOB METAJNIOB UMEET ONTUMYM CBS3BIBAHUSI C XUTHH-MEJIaHUHOBBIMU
copOeHTamMu B CIAOOKUCIION U KUCIION cpejie, XapaKTEePHOH I KelyJOYHOTO COKa YeJI0BEKa.

4. XuTHUH-MEJIaHUHOBbIE MaTe€pHasbl U3 BBICHIMX IPUOOB HE TOKCUYHBI U 00JIaal0T HOpMa-
au3youM 3GQGEKTOM Ha MOoKa3aTeldd KPOBH y OOJIyUEHHOTO MepcoHalla 00beKTa «YKpPBITHE» U
NPENPUATHHA 30HBI OTUYXKICHHUS.

5. XUTHH-MEJIaHUHOBbIE MaTepHabl MOTYT CTaThb 0a3MCOM Kak JJIsl CO3/IaHUS paJuoINpo-
TEKTOPHOI'O MpenapaTa [yl IepcoHana, padoTaroIIEro B paJnalMOHHOONACHBIX YCIOBUSAX U Hace-
JIeHHUs, TIPOKUBAIOIIETO HAa PaJUuallMOHHO3arPA3HEHHBIX TEPPUTOPUSAX, TAK U JUIS CO3JAaHHUS HOBBIX
3¢ (EKTUBHBIX TEXHOJIOTUI OYUCTKHU KUJKUX PATUALMOHHBIX OTXOO0B.
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47 PAJIIOCOPBIIMHI BJIACTUBOCTI XITUH-MEJIAHIHOBAUX KOMILJIEKCIB I IEPCIIEKTUBH
IX BUKOPUCTAHHS B PAJIAIIIMHOMY 3AXUCTI

JI. @. I'oposuii, B. M. Kocsikos, 1. €. Besemiko, M. I'. SIkojeB, O. ®. CeHwok

[IpencraBieHo pe3yabTaTH BUBYCHHS COPOIIHHOI aKTUBHOCTI XiTHH-MEIaHIHOBUX KOMILIEKCIB TpH-
POMHOTO TIOXOJDKEHHS 10 BIIHOIIEHHIO IO PI3HMX aKTHHOIiMiB. HailixapakTepHIIMM 1 BaroMimmM st
copOr11ii Ha BKa3aHUX KOMIUIEKCAX MaKpPOMOJIEKYJI € XeJaTHHH MeXaHi3M, IMMOTIM Hae ajcopOrliiiHe ocan-
JKEHHsI HEpPO3UMHHHX coJiel MeTaliB. BHecOk BaH-Iep-BaaabCOBUX CHII Ta I0HHOTO MEXaHi3My Y 3B'sI3yBaHH1
METaJiB 3 KOMIOHEHTAMH KJIITHHHOI CTIHKH TPHUOIB HE3HAYHWU. XITHH-MaJaHIHOBI COpPOCHTH BOJIOHIIOTH
BHCOKOIO 3B‘ I3yIOYO0I0 3[ATHICTIO 11O BIHOIIECHHIO IO COJIH BaXKKUX METATIB Ta 130TOIIB CTPOHIIIO, YpaHy,
TPaHCYPaHOBHX €JIEMEHTIB, 30KpeMa J10 aMmepulito. OCHOBHA Maca i0HIB METaJliB Ma€ ONTUMYM 3B' SI3yBaHHS
3 XITHH-MEJIaHIHOBHM COpPOEHTaMH B CIa0OKHCIOMY M KHCIIOMY CEpEAOBHILI, XapaKTEpPHOMY UIS IITYHKO-
BOTO COKY JIFOJWHHU. 3MaTHICTh «MiKOTOHY» BHBOJIUTH PAMiOHYKIIAN 1 BaXKKi METAIH 3 OPTaHi3My JIIOIUHU
OyJ0 MPOAEMOHCTPOBAHO HA TPYMI JIOEH, SIKi MPOKUBAIOTH Ha 3a0pyIHEHUX TEPUTOPISIX.

47 RADIOSORBTIVE PROPERTIESOF CHITIN-MELANIN COMPLEXESAND PROSPECT OF THEIR
USE IN RADIATION DEFENCE

L. F. Gorovoj, V. N. Kosyakov, N. G. Yakovlev, O. F. Senyuk

The results of study of sorbtion activity of chitimelanin complexes of natural origin in relation to
different aktinoyds are represented. The most chenigtic and ponderable for sorbtion there is el&imyy
mechanism on and these makromolekules, the adsorpésieging of insoluble salts of metals goesr.afte
Role of Van-der-vaal's forces and ionic mechanisifastening of metals by the components of cellwialt
of Fungy is insignificant. The «Mykoton» ability testroy radionuclides and heavy metals from tiradn
organism was shown on the group of people resileterritories contaminated by radiation.
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