woR1p «VIP-5HADHATANA-TUO» onpen

KOPOACGRGKAA AKAACMHUA HAVK

JEITAPTAMEHT BBICHIMNX 3HAHU
HUUN AxBadouoOTHUKH

NHOOPMAIIMOHHASA CITPABKA
Pycckosi3piuHas 2JI€eKTpOHHAsT BepCUs

BOJIA U OKHMCJIMTEJIbHO-BOCCTAHOBUTEJILHBIN TTOTEHLIMAJ

CaMbIM BaXHBIM ITapaMETPOM IINTHEBOM BOBI, SBISAETCA €€ 3apsA]l - OKHUCIHUTEIBbHO-
BoccTaHOBUTENbHBIN noTeHuuan (OBII), koTopslil 1oMkeH ObITh OTPULATENBHBIM, T.K. KIETKH
opranu3ma uenoBeka umeroT otpunatenbHbiii OBII (-70 MB). bone3snu Bo3HuKaroT, Korga
oTpuuaTenbHblil noteHuan kiaetok (OBII) magaer Huxe HOpMBl. Boaa, KOTOpyIo NbeM, 1aBHO
yKe mepecrtana ObITh MUThEBOM. [oCKONIBKY, Kak MpaBuiIo, ynoTpedisieM KOHCEPBUPOBAHHYIO
Boay ¢ mnonoxutenbHeiM OBIT (+200, +400) MB (43 kpaHa, MIACTUKOBBIX, CTEKJISTHHBIX
OyThu1OoK). Boma ¢ monoxurtensHsiM OBII, nmpoHukas B TKaHHM YeJIOBEYECKOTO OpraHU3Ma,
OTHUMAET 3JIEKTPOHBI OT KJIETOK M TKAHEU, KOTOpBIE cOCTOAT u3 BoAbl HA 80-90%. Bcenencreue
3TOro OWOJIOTMYECKHE CTPYKTYphl OpraHu3ma (KJIETOYHblE MEMOpaHbl, OPraHOUJIbl KIETOK,
HYKJIEMHOBbBIE KUCJIOTHI U IPYTUE) MOABEPratoTCsl OKUCIUTEIBHOMY Pa3pyLICHHUIO.

Tax opraHM3sM W3HAIIMBACTCS, CTAPEET, JXKU3HEHHO BAXKHBIC OpPraHbl TEPSIOT CBOIO
(GyHKIUIO, CHUXKAETCSI UMMYHUTET. CXeMaTH4YeCKOe CTPOEHUE KIIETKUA Ha PUCYHKE.
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[opupbl, KuByImMEe A0Ar0, NBIOT BOJY U3 TOPHBIX pOAHMKOB. ['opHas Tamas Boja,
OTPULATENBHO 3apsKEHHAs 3a CYET TPUOOAIEKTPUYECTBA U CTPYKTYPHBIX (Pa30BBIX MEPEXOAOB,
MMEET MUKPOKJIACTEPHYIO CTPYyKTypy. Takas murbeBas Boaa ¢ orpunarensHbeiM OBII nerko
YCBaMBAETCS OPraHU3MOM, COOOIIAET CBOW 3apsj KPOBU U PA3HOCUTCS MO BCEMY OpPraHHU3MY,
BOCIOJIHSAA KJIETKaM TOTEpSHHBbIE NMpU OO0Je3HM OTpularenbHble 3apsabl. Hanpumep, ecnu
noumyp mvluiei, OOAYUEHHHIX CMEPMEIbHOU 0030U PEHMZEHO06CKO20 U3YYeHUA, 6000l C
OBII= - 450 mB 2mo ymenvuiuno cpeou nux cmepmuocms ¢ 96 % 0o 10 % no cpaenenuio ¢
KOHMPOJIbHOU 2PYRNOIl, NOYUABULYI0 00bIUHYI0 (0eaKMUBUPOBAHHYI0) 6000NPOBOOHYIO 800y
¢ nonoxcumenvnvim OBIIL.
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K coxanenuto, orpuniarensusiii OBII Boabl coxpansieTcss He 60see CyTOK, TOITOMY TaKylo
BOJy JK€JaTeJIbHO TOTOBUTH CaMUM, JMOO KUTh OKOJIO TOPHBIX POJHHUKOB C «KHBOI» BOJOM.
AMepHuKaHCKHE yUeHbIe pa3paldoTaiu «Karcyiabl JOJITOJIETHs» - MUKPOTHAPUH, MMO3BOJISIONINE
TOTOBUTh BOJYy C MHUKPOKIACTEPHOM CTPYKTypou, ¢ orpuuarenbHbiM OBII. Onna kamncyna
MHUKpPOTHIpPHHA HA CTaKaH BOJBI, MOJOKa MM KoOkKa-Koibl, MeHseT ee OBII or +300 mB no
-300 MB, 4T0 3HauUKMTENBHO OOJBIIE, YEM Y CBEKEIIPUTOTOBIEHHOTO MOPKOBHOTO coka (70 MB).
B Boae pacTBOpsuIMCH HEKOTOpBIE JIEKAPCTBEHHBIE IMpenaparbl, B YaCTHOCTH «AcnupuH-C»
(OBII »storo pactBopa coctraBuio -10 mB). 3ateM B Hero mnomemand TrepMETUYHBIN
MOJMATUIICHOBBIM TakeT ¢ auctwiuirpoBaHHou Bojgou ¢ OBII +300 mB. Ilocne 2-x wacos
skcnio3unmu OBII OeckoHTakTHO akTUBHpPYeMOl BoJbI cTano +10 MB.
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Puc.1. I'papuxu wm3menenuss OBII or BpemMeHHM pacTBOpa MHKpPOTHIPWHA M OECKOHTAKTHO
AKTUBUPYEMOM B HEM JUCTUJUIMPOBAHHOMN BOJBI.

[Ipn akTuMBaLMM BOJBL, TEM WM JAPYTUM CIOCOOOM, MPOUCXOTUT MEPEXOJl CUCTEMBI B
HEPaBHOBECHOE TEPMOJMHAMUYECKOE COCTOSIHUE ¢ Ooibluel sHepruei. [Ipu 3ToM BO3HHMKaIOT
YCTOWYUBBIE HEIMHEHHbIE PE30HAHCHBIE CHUCTEMbl W3 OCHWJUIMPYIOUIUX «IUNojen» (ABa U
6onee) - Boabl, OH'. B craTuke Takue cucteMbl U3 JUNoOJeH HeycTOWYUBbI (3P QeKT Koanca),
HO B JWHAMUKE TIPU pe30HaHCEe MposABIseTcs dSOPeKT TUHAMUYECKOW CTaduIu3aIuu
HEYCTOMYMBBIX COCTOSHMM. MBI IIb€M, KakK IPaBWIO, BOLY KOHCEPBHPOBAHHYIO. EAMHCTBEHHO
KHUTENAM TOp, >KUBYIIUM JIOJITO, MO-IpekHeMy Be3eT. OHU MbIOT BOAY IHUTHEBYIO
(3apsHKEHHYIO, TAIYIO — «JKUBYIO», U3 TOPHBIX POJHUKOB).

C Apyroif CTOPOHBI M3BECTHO, YTO HEJOCTATOK B BOJAE OCHOBHBIX MOHOB Ca'', Mg ', I
NPUBOJAUT K psaay 3aboneBaHuil. OCOOEHHO OCTPO B HUX HYKIAIOTCS JI€TH, OEpEeMEHHbIE U
KOPMSIIIME >KEHILIMHBI, MOXWUJbIe JIoAUW. M TONBKO JMIIb B HEKOTOPHIX HMCTOYHHKAX UX
COEpKaHUE HAXOUTCs B mpeaenax Hopm BO3.

Hu3zkuil ypoBeHb MOCTYIJIEHUS! B OPraHU3M MOHOB KaJblLMs M MarHus SIBJISIETCS PUYMHON
TakuX 3a00JeBaHMM. Kak: THUIEpTOHHYEcKass OoJie3Hb, HIIeMHYecKass OoJie3Hb cepAlla,
OCTEOXOHAPO3 (maxe y nered 1,5 - JeTHEro Bo3pacta), OCTEONopo3 (JIOMKOCTh KOCTEH),
HapylUI€HUE OCAaHKH, CHI)KEHHME MHTEJUIEKTa U TaMsATH, YCHIEHHOE KaMHeOoOpa3oBaHUE
KEJTYEBBIBOAAIMX IMyTE€Hd M MOYEBBIIEIUTENILHON CHCTEMbI, pa3pylleHHe 3yOHOW sMalu,
BbIMIaJieHue BoJioc. M3BectHa mpobrema pH = 5,5 B kocmeronoruu; mpodiemMa IOPOTHUX
JIEKapCTB, KOTOPbIE «IIOMOTarT» U30aBUTHCS OT OOJE3HEH, MOMYTHO 3arps3Hss OpPraHu3M
XUMHYECKMMH UHTPEJIUEHTAMU.
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[IpakTnyecku n30aBUTH OT JIEKAPCTB U MPUTOTOBUTH B IOMAIIHUX YCIOBUAX OTPULIATEIBHO
3apsKEHHYIO BOJY C 33/IaHHBIM MUHEPAJIbHBIM COCTAaBOM ITOMOXKET YHUKAJIBbHASI TEXHOJIOTHS 110
IIPUTOTOBIICHUIO (OKUBOM M MepTBOM» BOJbl. OTkpbiTasg eme B 1802 romy akaaeMHMKoOM
[leTpoBBIM U BOIUIOIIEHHAS YCUJIMSIMHU POCCUIICKUX U300peTarTeneil.

HanorexHosorus monyyeHus KOHACHCUPOBAHHBIX CpeJl C PE30HAHCHOM MHKPOKJIACTEPHOM
CTPYKTYpOH Ha OCHOBE OECKOHTAKTHOM aKTHUBAIIMH KUAKOCTEH

Ha3znauenue u oOnacTb NpUMEHEHUS: H300peTEHUE MOXKET OBITh HCIOJB30BAHO JUIS
MIOJIyYEHUsT HOBOTO Kjacca KOHACHCUPOBAHHBIX CpPEJ HaXOIAIIUXCA B HEPABHOBECHOM
TEPMOJIMHAMUYECKOM COCTOSIHUM C PE30HAHCHOW MHMKPOKIJIACTEPHOU CTPYKTYpoil (MeTaios,
MIOJIyIIPOBOJAHUKOB, HAHOKJIACTEPOB, HAHOYIJEPOJA, CBEPXIPOBOJHHUKOB, KPHUCTAJUIOB,
MIPOYKTOB, MOJICKYJIIPHBIX YMIIOB M METOK, JKMJIKOCTEM, C PE30HAHCHOW MHUKPOKIACTEPHOMN
CTPYKTYpOR).

Crioco0 BKJIIOYAET BO3/ECWCTBHE CBEPXKOTEPEHTHBIM H3IyUYEHHEM Ha KPHUCTAIUIM3YEMYIO
KHUJKOCTh, IMPUYEM B KayeCTBE MCTOYHMKA H3JyYEHHUS HCIOJB3YIOT JAPYTYI0 KUAKOCTb,
HaxoJAIIYIOCS B  HEPAaBHOBECHOM TEPMOJAMHAMUYECKOM COCTOSHMM C  PE30HAHCHOM
MHKPOKJIACTEPHOM CTPYKTYpOM M KOHTAaKTHUPYIOIIYIO C KPUCTAUIM3YEMOM IKUIKOCTHIO
HEMOCPEJCTBEHHO JMOO 4Yepe3 NMPOMEXYTOUHYIO cpely. B kauecTBe MCTOYHUKA H3ITyYEHHUS
MOKET HCIIOJIb30BaThCSl AKTUBMPOBAHHAS WM aKTHUBUpPyEMas, TEM WIH JIPYTUM (U3NYECKUM
CIOCOOOM KHUAKOCTb, Harpumep, OeckoHTakTHO. [Ipm 3TOM MoOKeT ObITh HCIOJIB30BaHA
AKHUJIKOCTh, aKTUBUPOBAHHAs WJIM aKTHBUpyeMasi MOCPEICTBOM 3JIEKTPOJu3a, ¢ AuadparMoid u
0e3, a B KayecTBE MPOMEKYTOUHOM Cpellbl - TOHKasl CTEHKA, KUJAKOCTh WJIM MX KOMOWHAIWU.
Kpome TOro, Ha KpHUCTAIIM3YyeMYIO JKMAKOCTb BO3JACHCTBYIOT M3JIYyYECHHEM IIEpeX
KpUCTalNIM3allued W/WiM BO BpeMs KpucTauim3auuu. Crnoco® mNo3BONISIET OECKOHTAKTHO
IIEPEHOCUTH CBOMCTBA OJIHUX BEIIECTB, P KPUCTAIUIN3ALMU HA JPYTHUE, MTOIYy4aTh BEIIECTBA C
HOBBIMU CBOWCTBaMH.

TeopeTnuecku, ObUIa JOKa3aHa BO3MOKHOCTh BO3HMKHOBEHHUS PE30HAHCHBIX MUKPO-
knactepoB (PM) - yCTOWYMBBIX pE30HAHCHBIX COCTOSIHUM JIBUKEHUN B CHUCTEME M3 JIBYX U
0oJee OCIMUIUPYIONIUX JUMOJNIeH U cBepXxkorepeHTHoro uanyuenus (CH) 3a cuet HeNMMHEMHOTO
MapaMeTPUYECKOr0 PpPe30HaHCa. JKCIEPUMEHTAIbHO, (PEHOMEH OECKOHTAKTHOM aKTHUBAaIlUU
KUIKOCTEH, MOATBEPKAAONINN cyliecTBOBaHre PM, OblT 0OHApy’KeH Mmpu 3JEKTpoiuse 0e3
aragparmMel, IPU XMMHUYECKUX U OMOXUMHYECKUX PEaKLUsiX.

B TO ke Bpems XOpOIIO M3BECTHO, YTO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTECHIMAI
(OBII) - BaxHeWmui MokazaTenb JUIsi BHYTPEHHHMI Cpelbl OpraHu3Ma 4YejloBeKa - HMEET
OTPHLIATEIIbHBIC 3HAYCHUS.

A ecnu OBII+ Ononoruyeckue CTpyKTypbl OpraHu3Ma (KIeTOYHble MEMOpaHbl, OPTaHOUbI
KJIETOK, HYKJIEHMHOBBIE KHUCJIOTHl U JPYTH€) IOJABEPraroTCs OKHUCIUTEIbHOMY pa3pyILIECHHUIO.
Tak opraHus3M H3HAILIMBAETCS, CTAPEET, )KU3HEHHO Ba)KHbIE OPTaHbl TEPSIOT CBOK (PYHKIIMIO.
Ho 3Ty HeratuBHbIE IPOLECCH MOTYT OBITh 3aMEJIEHBI, €CJIM B OPraHU3M C MUTHEM U NULIEH
MOCTyMaeT BoJa, obOiajaromias CBOWCTBaMU BHYTPEHHEHW Cpelapl OpraHmsma, T.e.
aKTUBUPOBAHHAs U C OTpULATeIbHbIM 3HaueHneM OBII.

Ecnu numvesana eooa umeem OBII oonee ompuyamenovuotii, yem OBII enympennei
cpeodvl opzaHuszma, mo OHA NOONUmMbIEAEM €20 IMOU IHep2uell, KOMopas UCHOIb3Yemcs
KjlemKamu Kak IHepeemuyecKuil pe3epé AHmMUOKCUOAGHMHOU 3auiumol Op2AHUIMA Om
HeONazonpuUAmMHO20 6IUAHUS GHEUIHEI CPeObl.
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