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WHOOPMALIMOKHOE NMUCbMO

HacTosiumm noarsepxgato, uro 03.08.2011r. B 11:37 (MCK) Ha akkayHT BUpTyanbHOro xocTuHra ikar
npuHagnexaimin 3A0 HULL «MKAP», 6bina ocylilecTaneHa 3arpyska caiina sh49-1.htm pasmepom
15802 6GawT. [JaHHbiit haiin npegcrasnseT coboi Bet-cTpaHuLly, BOCTYMHYIO B UIHTEPHETE MO agpecy
http:/likar.udm.ru/sb49-1.htm v cogepxut craTbio «Pasragka hheHoOMeHa akTUBaLWm XUOKOCTEN

OT MarHns 1 MUKpOrngpuHay» 3a aBtTopcTBom LUinpoHocosa BaneHTuHa eopruesuya.

Konus matepuana Ha 2 (4Byx) nevaTHbIX CTpaHWLaX, pasMeLLeHHOro No ykasaHHOMY agpecy,
NPUMAOXEHa K NMUCEMY.
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----CaMbiM BaXHbIM MapameTpoM NUTLEBO BOAbI, C TOUKM 3PEHUS COBLEMEHHOW MEAULIMHLI, SIBNAETCA ee "3apAn” - OKUCIMTENbHO-
BOCCTAHOBUTENLHBIA noTeHuuan (OBIM), koTopbiit AorkeH ObiTh OTpULATENLHBIM, T.K. KNETKW YeroBeka uMetoT oTpuuaTensHsii OBI (-70
MB). BonesHu BO3HUKAIOT, KOFAA OTpULaTeNbHLIA noTeHumnan knerok (OB nagaer Hwke HopMbI.

---CYUIECTBYIOT MHOTQUMACTEHHbIE MeToAbl akTMBauuu ("sapspa”) soael (MpuroToeneHust Bogbl ¢ oTpuuatensHeit OBl npu
He3HauuTernbHOM nameHeHun ee pH). MpocTeiiinm sBRseTcA MeTon BBefHUA B Bofly BoccTaHosuTeneil ([1], [2]). Haubonee nasecTHbIM
B Mpownom 6bin cynbdUT HaTpus, KoTopbil fobasnanca B OTONPOARATENN ANd yAaneHus KUCMopoAa ¢ Lenblo NpeaoTBpaLleHns
OKUCTIEHUS MEeTOMa U ruapoxuHoHa. [lobaBka cynbthuTa HaTpus B AUCTUIIMPOBAHHYIO Boay B konuuecTse 80 r/n faer sHavexue OB
okorno MUHYC 220 MB [1]. OfHako, No MHeHWo aBTopa [1], McnonbaosaHye cynbhuTa HATPUA ANA aKTUBALMM NUTLEBOM BOAb! BPSA MM
nonxoant. Tak e U3BeCTHbL ONbITo! [2] CO CTaHAapTHLIM NpoaBUTeneM [11A YepHo-6ernon doTorpacum. CTaHAapTHLIA NPOsSBUTENL AMs
YepHo-Genoi dioTorpacuu roTOBUTCH Ha OCHOBE [BYX YaCTeild, KOTOpbi: PACTBOPAIOTCA NocheaoBaTtenbHo ofHa 3a Apyroi. lepsbii
pacTeop, COCTOAWMNA U3 cynbcuTa HaTpus U codbl, umen OBl - 71 mB, iropoit pacTeop (MeTon, rMAPOXVHOH, Kanui SpoMucTbin) + 115
MB, OBIN ucxopgHow aucTunMpoBaHHOW Boabl + 300 MB. Mocne cme.smBaHus pacteopos OBI1 crano - 400 MB. B aToT pacTsop
MOMECTUIMN rEPMETUYHLIA NOMMATUMEHOBLIN NaKeT ¢ ANCTUNNMPOBaHHON ropon (OBTT + 300 MB). Yepea 2 uaca akcnoauuuu OB Boawl
ctano + 200 MB, a vepes 20 vacos + 75 MB. VsbATne nakeTa M3 pacTeopa NPOSBATENSE MPMBENO K penakcaumn ANCTUNIMPOBAHHON
BO[bi K MCXOAHOMY cocTosiHuio. Mpy 3TOM naMeHeHue nposoaMMocTy BAXK B xone skcnepumeHTa He HaGnoganoce [2].

-===flpyrne ucnonbayemMble B MPOMBILLNEHHOCTU BOCCTaHOBUTENN — BOprufpua HaTpUs, KCAHTOreHaT Kanus GyTUNOoBLIA, TMapas3vH ruapart
1 7. 4. Hanbonee noaxoas[iLuM ANs NUTLEBONR BOALI, No-BUAUMOMY, SyaeT Bopruapua HaTpuA (oH JosoauT sHaveHne OBIM ao MuHyc 550
MB), xoTst cTeneHb ero BAUSHUE Ha 3[10pOBLE B NMUTepaTtype He obHapyxe:o [1].

----Hanbonee nepcnexTMeHbIM 1 HesonacHbIM BOCCTAHOBUTErNEM: ABNAETCA MeTanrmueckui mardui [1]. flobaska B AUCTUNNUPOBAHHYIO
BOAY NOpOLLKa UMW CTPYXKWM MarHua aaet noHwkenue OBl no munyc 500 mB. Mopollok MarHus nomellany B BOAONPOHULAEMBbINA
nakeTVk (TUMa nakeTka C 4Yaem), KOTOpbIA onyckanu B Body. OTa ULER Hallrna HecKoNnbKo APYroe KOHCTPYKTVMBHOE BOfINOLWEHUE B
AnoHuun, rae Xakacu B «HCTUTYTE UCCNENOBaAHUA BOObl» HaYarm MIroTaBNMBaTL CTERXKHK, BKMoMalolMe MarHui [3]. Takue cTepkHuM
celiyac npopatoTes B Poccun. EOVHCTBEHHLIM «HENOCTATKOM», BOSMOXHO, HBIAETCH NOsBREHWE B BOAE MMAOPOOKUCKH MarkHus (XoTs
MarHui B NpUHLUMNE He BpefeH Ans opraHuama). [AnA ycTpaHeHwus atore HedocTatka B 3A0 HULL "Mkap" Mbl nposeru psag onbIToB C
ofpasuyaMu MeTanmmueckoro Mardus. OBpasubl MarHWs (CTEPXHM, CTRyXKKa, rpaHyNbi pasnuyHOro pasmepa) Momellany B BOAHble
pacTsopbi B BOROHENPOHULIAEMble NakeTUkn U3 AuanekTpuka. fanee nakeTMku NOMeLanMCb B EMKOCTU C BOAHBIMU pacTeopamu (nbo
HaoobOopOT NakKeTUkn ¢ BOAHLIMW PacTBOPamy MOMELLanncCb B EMKOCTY, HaMonHeHHble BoAoW W MarHuem). Mpu atom Habnioganuch
3HaumMTenbHble UaMeHeHnst OBIT B CTOPOHY OTpUUaTenbHbIX 3HAYEHW kak B NakeTMkax, Tak U B eMkocTax 6es HenocpeacTBEHHOro
KOHTaKTa uccnegyemolx pactsopoB. MameHenns OBI1 cyulecTseHHO 3asuMcuno OT pasMepoB IpaHynoB, TeMNepatypbl U paga Apyrux
dakTopos. [1o3TOMY Herb3si He KOCHYTLGA U WXPOKO pacnpocTPaHEHHOs MopolLika B kancynax «MuKpormapuH», Beinyckaemoro hupmon
«Kopannossin Kny6» (CLUA). AMepukatickie yueHble (Matpuk ®nadarat, 1986) paspaboranu "kancynbi gonrontetma” - "Mukpornopus”
[4], nosBonsoLMe FOTOBUTL BOLY C MUKDOKNACTEPHON CTPYKTYPON, ¢ oTpMuaTenbHbiM OBF. OgHa kancyrna "Mukporvapuha® Ha ¢takaH
BOAbI, MONOKa UMK KoKa-Konbl, MeHseT ee OBI ot +300 MB no - 300 viB, uto 3HaunTenbHo Gonblie, YeM Y CBEXENPUrOTORMEHHOMO
MOpPKOBHOTO coka ( - 70 MB). QkoHOMUYeCckn Takoi criocob nonyuerns Bofbl ¢ oTpuuatensHoiM OBI goctatouHo gopor, ~ $1 3a ogHy
Kancyny. AHanua ero cocraea He NMPOBOAUNMK — HO MO KOCBEHHLIM NPU3HAKAM, B COCTaBE NMOPOLLKa MPUCYTCTBYET BOCCTAHOBUTEND {2].
Mockorbky hypMa OepKUT B CEKpeTe M He AaeT cocrasa MNopollka, a OH NOMHOCTLIO NonafaeT B opraHuaM, TO HET YBEPEHHOCTU B
6e30MacHOCTY ero npumereHus [2]. MoaToMy Anst BLIICHEHUA NPUPOAbL! @KTUBALMM XUAKoCTeR "MUKpOrMapUHOM” Mbl MPOBEMN OMbIThI.
TepMeTHHHbIE TOHKOCTEHHbIE NONMaTUNEHOBbIE NakeTbl (TOMWMHA NNeHKY ~ 2,5 MKM) ¢ AMcTurnmmpoBaHHoi Boaoi (50 mn) nometlanuck
B cocyg bonbiero obvema (500 Mn), Takke HaMoOMHEHHOrO ANMCTUNIUPORAHHONW BoAoW. 3aTem B GonblLUiA cocyn Ao6aBnANN NopoLoK
MUKpOrMApUHa 1 nepemeluvsanu. OBFl pacTBopa C MWUKPOTMADUHOM SbICTPO U3MEHSMOCH B OTPULIATErNbHYIO CTOPOHY. [pu aTom
HabropaeTca 6eCKoOHTaKTHaA akTUBaLMS QUCTUNIIMPOBaHHOM Boabl Ao -5(0 mB. PesynktaTsl onbiToB npeacTabneHs! Ha puc.1 ([2]).

---BriepBble (heHOMeH MonyyeHusi CTPYKTYPUPOBaHHOA BoAbl €. oTpulaTtenbHbiM OBI1, 6e3 usmeHeHuA ee XUMMUECKOro CocTaBa
(cheHoMeH GECKOHTaKTHOW aKTUBaLmMK xuakocTeit - BAXK) npu yrunonsipH:ii o6pabotke, 6bin npeackasaH B 1982 r. U.J1. TepnoBuHbIM, Ha
ocHoBe paspaboTaHHOM uM (hUaM4Yeckol Teopuw yHaaMmeHTanbHoro nons [5]. SxcnepumenTanbHo achdekT Obin obHapyxeH u
uccneposaH B.M. Baxupom B 1992 1. [6]. B onbitax [6, 7] repMeTMUeckua TOHKOCTEHHbIE 3aKPLITLIE EMKOCTU W3 AMSNEKTpUKa (amnyrbl
unn Kancynbl), Mbo TpyBka W3 NOMUXIMOPBUHUME C (DU3MONOTUUECKUM PacTBOPOM floMellanuce B paboune kamepbl (aHOAHYIO WUIn
KaTOZHYI0) ANeKTpoXUMUieckoro aAuacparmeHHoro akrusaropa. Kak npagino, aktTusaums amnyn senach 30 MUH. AKTUBaUMA BENack Npy
BKMOYEHHOM TOKE, B0 NpW TOKE, BbIKMIOYEHHOM HEMOCPEACTBEHHO NEpSA NOrPYXEHWEM eMKocTel C (IM3MONOrMUYeckoM pacTBopOM B
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3XA cpegbl. Tlocrie aKCnosvUmKM, repMETUIMPOBAHHBLIX amMnyn ¢ PU3NONOrUHECKUM PacTBOPOM B aHOFIMTE UMW B KaTonuTe, nokasarenu
pH n OBl ¢usnonormyeckoro pacTsopa CyLLECTBEHHO M3MEHSAIUCh. 370 MOXET paccMaTpUBaTbCH, KaK MposisrneHne GeCKOHTAKTHOrO
3XA. Cam adbhekT Ka4yeCTBEHHO OAMHAKOB Npy paboTe 3NekTponu3epa U Npu ero BbIKAYMEHUW. AHONMUT W KaToNMUT JENCTBYIOT Ha
M3NOMNOTUHECKUI PACTBOP Yepes CTekno, nascaH u ¢roponnact. [lpu atom, AN cTekna U naBcaHa HanpasneHHOCTs USMeHeHuH pH n
OBIN cooTeeTCTBYET 3HaKy 3neKTpoxummudeckon obpaboTku (aHoaHOI MNk KaToAHON), a ANS (pToponnacTa XxapakTepHa UHeepcKus 3HakKa
anekTpoxumMudeckon obpabotku. Yepes 2 yaca nokasarenu pH u OBM, nameHerHble B pesynsTaTe HeckoHTakTHOW OXA, noasepraTcst
penakcauuu. 3T0 CBUAETENbCTBYET 00 OTCYTCTBUM MPOHWKHOBEHMS CTAbUNbHBIX NPOAYKTOB 3NEKTPOMNM3a BHYTPb 3aKPLITBIX amrtyn.
CnepoBarenkHo, BeckoHTakTHas OXA OCYLLECTBNAETCS Ha 3HEPreTUYeckIM ypoBHe, He3 conyTCTByloLEero TpaHenopta (MaccoobmeHa)
MOHOB Yepes CTeHKy amnyn [7].

—~Bbllie npuBedeHHble ONbITHbIE AaHHble BAXK (npu anexTponuse, G7 MUKPOrUApPUHA, NPU XUMWUYECKUX Peakuusix v B pacTsope
NEeKapCTBEHHbLIX NpenapaTos) AOCTATONHO NPOCTO ODBLACHIIOTCA B paMKax 0BbIMHONM Knaccuyeckon tmankm [2, 8-12] Ge3 npueneveHns,
KaK TEOpUM BaKyyMma, Tak ¥ TOPCMOHHBIX Monei [5-7]. EQUHCTBEHHAs CROXHOCTb M "HeOObIMHOCTL" COCTOUT B PELIEHUM ypaBHEHWUA Ans
HEMUHENHBIX ANHAMUYECKUX cUCTEM B 0OnacTu pesoHaHca. [Mpy akTMBaumu BOAbI, TEM WM APYFUM CNIOCODOM, NPOUCXOAUT MEPexon
CUCTEMb! B HEPABHOBECHOE TEPMOAUHAMUYECKOE COCTosiHME C Gonblueii aHepruei. [pu 3TOM BO3HWKAIOT YCTORHMBbLIE HENMHENHbIE
pe30oHaHCHbIE CUCTEMBI M3 OCUMANUpyiolmx "aunoneit” (aea u Gonee) - Boael, OH- [2, 8-12]. B crtatuke Takme cucrembl U3 auronen
HeycToiuvebl (3gpdekT Konnanca), Ho B AWHAMUKE NPU pe3oHaHce NPosenseTca aekT AnHaMuyueckon ctabunmaaiin HeyCTONUMBLIX
COCTOSHNN. TTONyYEHHbIE B XO4E aKTUBALMKM CUCTEMbI M3 BbICOKOZODPOTHBIX "MOMEKYNSIPHLIX Pe3oHATOPoB" ¢ A0BPOTHOCTLIO ~ 10413 u
Bornee ¥ OTBEYAOT 3@ "HEOOLIYHOCTL" CBOMCTE GECKOHTAKTHO M KOHVAKTHO aKTWBMPOBaHHLIX makocten. Camn BAXK, umelowme
MUKPOKIACTEPHYIO PE3OHAHCHYIO CTPYKTYPY, KaK CrieayeT u3 HabrogeHur, siBrsioTcA CBePXYyBCTBUTENLHBIMI AATHMKAMW USMyYEeHWI, B
ToM yncne n oT ConHua, ocobeHHO B NeprnoAb! NOBLILIEHHON ro akTMBHOCTH [12].

---Bbille U3NOXEHHBLIE, NO3BONSET NPEANONOKUTD, YTO OCHOBHBIM MEXaH:13MOM B1OMOrMYeckoro AeNCTBUA aKTUBUPOBAHHBIX XUAKOCTEH
SIBNAETCS NOSIBMIEHUE BbICOKOGHEPTETUHECKUX BUXPEBbLIX CTPYKTYP B XUtKocTAX [11] 3a c4eT nepesoaa MAKOCTER B HEPaBHOBECHOE
TepmoauHamuueckoe coctoaHun (HTC) ¢ Bo3byxaeHnem PesoraHcHbIX MuUKpoknacTepHelx CTpyKTYp (PM - yeauHeHHbIX BUXpen, Tuna
aHanorog "ball-ight” WapoBoi MONHWK) U CBEPXKOTEPEHTHBLIM. -ANEKTHHMArHUTHLIM nanydeHvem (CH) (cv. noapobuee). flepesop
XUOKOCTEN B TEPMOAVHAMMWYECKN HEpPaBHOBECHOE COCTOSiHMEe MOoe: ObiTh OCYLIECTBrEeH MOCPEACTBOM BeliecTs, (uUanyecknx
BO3AEWACTBMIA (NOMEM, TOKOB...), B TOM YUCHE HA CCHOBE XUMUYECKUX U BUCKMMUYECKUX peaKLvii.
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