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3Ta uccnepoBaTenbckan paboTa ocHoBaHa Ha 1abopaTOPHbIX SKCNEPUMEHTaX, MPOBEAEHHbIX
nccnenoBaTeNaMm U3 BeAyLero yHMBepCMTeTa, 40Ka3bIBAOLWMX, YTO BCE NATOreHbl — BUPYCHI,
6aKkTepum, rPUBKN, NNECEHD ... HEMTPANUIYIOTCA MUKPOTOKAMM 3N1EKTPUYECTBA.

C 1897 roga 6b110 noaaHo He meHee 20 NAaTEHTOB Ha YCTPOWCTBA N5 3NEKTpOoTepanmu.

HecmoTpA Ha pacTywme OT3bIBbI MCCI'IE,D,OBaTEJ'Ieﬁ B 0bnactu 34PpaBOOXpaHeEHNA 06 ycnexe aTOM
TEXHONI0TUW B NpeOOOoNeEHNN XpOHM‘-IeCKOﬁ YCTanocCTy, CNnpaa, renaTtuTa, PaKa, BO/MYaHKU U OpPYyTruX
3a6oneBaHm‘/'1, [0 3TOr0 BPEMEHN HET UCTOYHMKA d)MHaHCMpOBaHVIﬂ AanAa Od)VILI,MaIIbeIX
nccnenoBaTe/IbCKUX NPOEKTOB.

ITOT AOKYMEHT BK/IlOYaeT MHPOPMaLMIO O TOM, KaK Co34aBaTb COBCTBEHHbIE YCTPOMCTBA ANA
TeopeTUYeCcKoW HelTpanM3aummn NaToreHos.

ITa cTaTbA NpeAcTaBaeHa AN CTUMYAMPOBAHNA AaibHENLLMX UCCeA0BaHNI C UCNONb30BaHMEM 3TOM
TEXHONOMMKU. DTU YCTPOMUCTBA CNeayeT CYUTATb IKCNepuMeHTanbHbiMU. OHU He ABNAIOTCA NaHaueel, TaK
Kak Bbl6op 06pasa *KU3HU TaKKe ABNSETCA BaXKHbIM GaKTOPOM, onpeaenaoLLMM 340P0BbE.
NccnepoBatenn A0NKHbI B3ATb Ha ce6s NOSIHYO OTBETCTBEHHOCTb 33 CBOM 3KCNEPUMEHTbI C 3TOM
TeXHONOrmnen.

* K uccnepoBsartensim 340p0BbA OTHOCATCA:

1) MeanumuHcKmne paboTHUKM, KOTOPbIE YBaXKaloT U paboTaloT ¢ l0AbMU, KOTopble 6epyT Ha cebs
OTBETCTBEHHOCTb 3a CBOE 34,0P0BbE U

2) Nlnua, KoTopble bepyT Ha ceba NONHYIO OTBETCTBEHHOCTb 3@ CBOE 340POBbLE.
12 anBapa 1997 r. Copyright © 1997/98 Robert C. Beck, D.Sc.

Ky/iibMUHaumen cTonetmn meaAnLMHCKUX UCCIeA0BaHNM CTan0 «C/ly4alHoe» NOBTOPHOE OTKPbITUE B
MeanumHcKkom Konneaxke AnbbepTta HWTeHa B 1990 roay, KOTOpoOe NPUBENO K CO34aHMUI0
HaZleXXHOr0, NONOUTENbHOIO, BOCNPOM3BOAMMOro U HelaBHO 3anaTeHToBaHHoro (Ne 5 188 738 CLUA)
NeKapcTBa OT KHeM3NeYnmMbIx» bonesHei, Bkatoyasa CMNNA, pak, bronormyeckme HoBble BUPYChI.

Mo cyTi, Npnbop COCTOUT U3 NPONYCKaHUA MUKPOTOKOB (50-100 MKA) Yepes TeKyLLyo KPpOBb, UTO
NOTEHLMANbHO MOKET YCTPaHUTb BCE MHPEKLMMU 1, KaK LOKA3aHO, BOCCTAHAB/MBAET NOBPEKAEHHYIO
UMMYHHYIO cuctemy. 3To nsobpeTteHune 6b1710 NoaABAEHO, NOTOMY YTO 3/IEKTPO MEeANLMHA BMECTO
dbapmaueBTUKM pe3Ko OrpaHMYMBaeT NpMbbINb KapTena U BOCCTaHAB/IMBAET CYyBEPEHUTET NALMEHTOB
Haz BcemMu 6ones3HAMU. KaKk HU CTPaHHO, OH HUKorga 60nblue He YNOMUHANCA, KpOMe Kak B Science
News, 30 mapTa 1991 r., ctp. 207. EAMHCTBEHHAA CTOMMOCTb NPOBEAEHMA UCCNEN0BAaHNA — 3TO
CTOMMOCTb AeTasnel ANsA co34aHns coBCTBEHHbIX MPMBOPOB AN UX MpUOBpeTeHus.

COTHM TbICAY MYXKUMH, }KEHLLMH U AeTel, MONYYaloLLMX COBPEMEHHYIO MEANLMNHCKYIO MOMOLLb,
eXXerogHo yMnpawT OT TpaBM M GMHAHCOBOIO CTPecca OT KHEU3AeYMMbIX» bonesHen. Ho sToT npopsbis.,
3aK/I0YAIOLLMIACA B JIETKOM 3/IEKTPU3ALMUMN KPOBU eLLLe B OpraHM3me, ABAAETCA HaLEeKHbIM, MPOCTbIM,
ObICTPbIM, BbICOKO3(DGDEKTUBHBIM M HEAOPOrMM peLleHnem. a0 3Toro He TpebyloTca 1eKapcTea,
dbapmaLeBTUKA UM BMeLLaTeNbCTBO M3BHE. Ero MOXKHO MCNo/1b30BaTb B YaCTHOM MOPAAKE U OH
BO3BpALLLAET NItoAel camux K cebe. OH 3HaYMTENbHO NPEBOCXOAUT aHTUOUOTUKM U ApYrue U3BecTHble



METOAbI SIeYeHMA, MOCKONbKY 3NEKTPU3aLMA NPU NPABUIBHOM NPUMEHEHNN HE UMEET NOBOYHbIX
adpdekToB. TaKKe BarKHbl U3IMEHEHMA B 06pa3e KMU3HM A4 YAyULIEeHMA 340P0BbA.

JleyeHune paKka Cc NOMOLLbIO NPUEM/IEMbIX B HACTOSILLEE BPEMS aNnonaTUYECKMX MeToh,0B (XMpyprus,
NlyyeBasn U XxMumuoTepanus) ctouT B cpegHem 375 000 A0n11apoB, HO NaLMEHTbl PeAKO A0XKMBAOT A0
naTn net. Mpu camMocToATeNbHOMN 31EeKTPUOUKALNM TUMMYHbIE 3aTPaTbl COCTAaBAAIOT MEHee ABYyXCOT
40n1apoB. [JaBHO M3BECTHO, YTO ONTUMAJIbHO PYHKLMOHUPYIOLLAA MMMYHHaA CUCTEMA YCTPaHAET pak,
0/[HAKO paK 0ObIYHO sieyaT Kak oTaenbHoe 3abonesaHue. B nabopatopmn TanHO A0OKa3aHO, YTO
aNeKTpudPuKauma paboTaeT ¢ pasinNyHbIMM 3a601€BaHNAMM M NOKA HE N3BECTHO O CYLLLECTBOBAHUM
KaKUX-TMBO «aHTUBMOTUYECKUXY» UM KYCTOMUYMBBIX K 3apAAy» LUTAMMOB MHPEKLMOHHbIX 3aXBaTYNKOB
nnm nobouHbIx apdeKToB. Ho Bbl MOXKeTe HUKOTAa He YBUAETb YNOMUHAHWNS 06 anekTpuduKaumm 8
NONUTKOPPEKTHDBIX NN NoAAEPKUBAOLWNX ncTebnmwmeHT CMW. Pe3ynbTaTbl 6blaM 6bl CANLIKOM
6bICTPbIMU, AELLEeBbIMU, PEBOJIIOLUOHHBIMU N AOCTUXMMbIMW ANA NO/Ib30BaTeNel, 4Tobbl Noay4aTb
BbIro4y OT JINYHbIX MHTepecoB. AfanTauma 3Toro 1abopaTopHOro UccieaoBaHUs ANA UCNONb30BaHMA
YaCTHbIMW INLAMM TeNepb Balla 3a4a4a.

ABTOP NpOBEN HECKO/IbKO JIET, UCC/IeYA BCE acMNeKTbl 3NEKTPUDUKALUN U MOXKET NPEeSSIOKUTD
Camoze/NbHble YCTPOICTBA M NPOCTble METOAbI, KOTOPbIE NOTEHUMANBHO MOTYT 6€30NacHO YCTPaHUTL BCe
naToreHbl, 6akTepunn, BUPYCbl, NapasnTbl, FPUOKN M MUKPODOLI, paspyLlatoLLme 340P0Bbe U UMMYHHYHO
cuctemy. MHorme paHee ymmpasLine NauueHTbl Tenepb NOJHOCTbHO 340PO0Bbl U HE UMEIOT CUMMTOMOB.
JNtobo morKeT caenatb 3To AnA cebn, ecnun ero 6eccosHaTeNlbHOE CTPEMIEHME K CMEPTU UK HeBEpUE B
HOBble OTKPbITUA, UM C/IeNan Bepa B MeAULIMHCKOE «CBALLEHCTBOY» NpeoaoneHbl. Ecan nonb3sosartenb
coburpaeT cBoto COBCTBEHHYIO CUCTEMY C HY/IA, BCE MOXKET cocTaBuTb oT 15 A0 450 gonnapos CLUA B
3aBMCMMOCTU OT TOTO, KaKMe YCTPOMCTBA Bbl AeflaeTe ANA 3TOW eaMHOBPEMEHHOM nHBecTnumMmn. Ecam
paboumne MHCTPYMEHTbI NpUobpeTaloTCs y NponsBoanTenei obopyLoBaHMA, 3Ta CTOMMOCTb MOXKET BbITb
6onbLe. Kaxkabli, KTO MCNONb3YET SNEKTPUPUKALLMNIO, MOXKET HEMEANEHHO OLLYTUTb HEKOTOPYHO NO/b3Y
019 30,0POBbA, AAXKe eC/IM OH He NOCTPagan CoO3HaTe bHO.

MONHOCTbIO OMKMCAHbI BCE YETbIPE CUHEPreTUYECKUX U CYLLECTBEHHbIX 31emeHTa. K HUM oTHocAaTca: (1)
CosgaHve nam npuobpeteHme GyHKLMOHUPYIOLWETO 31EKTPOOUNCTUTENSA KPOBU C BaTapeliHbIm
NMUTaHNEM, KOTOPbIN CHaPYKM MPUKPENISETCA K TOYKAM Ny/bCalmm y4eBOM U JIOKTEBOM apTepuii Ha
opHOM 3anscTbe. Npeanaraemoe UCMo/Ib30BaHUE B TEUEHUE KaK MUHUMYM YeTbipex Heaesb C
exxefHeBHOM aneKkTpuduKaumen B TeueHne AByx 4acos. (2) O4eHb NPOCTOM U HEAOPOroN NHCTPYMEHT
[ON15 U3roTOBAEHMSA II0BOTO KOMYECTBA MOHHBIX CEPEBPSAHBIX KOINOUA0B 33 KOMENKK, rapaHTUPYHOLLMIA
KaXKA0MY HEMOBPEXKAEHHYIO BTOPUYHYIO UMMYHHYIO cUCTeMY. (3) BbICOKOMHTEHCUBHbIN MarHUTHbIMA
reHepaTop, KOTOPbI YHUUYTOXKAET Ntobble 0CTaTOYHbIE NPopacTaloWwmne Uan MHKYbupytoLwme natoreHbl B
ammde u Apyrux opraHax, nHayumpya npotmso dC B TKaHAX, YTO NPeAoTBpPaLLaeT NOBTOPHOE
3apaxkeHue. (4) FeHepaTop 030Ha SIETKO CAENATb U3 KOMMOHEHTOB A1 XPaHEeHUA TPONMYeCcKow pbibbl
ANA 3apAAKK NuTbeBol Boabl 0 ). O30H Nerko BbIBOAUT TOKCMHbI MyTEM OKUC/EeHUA Nt06bIX OTX0A08,
KOTOPble OpraHM3m A0XKEH YCTPaHUTb, YTO6bl BOCCTAaHOBUTL 340POBbLE.

1) InekTprdUKaLMA KPOBM HE MEHEE 2 YACcOB B AEHb B TEYEHUE He MeHee 4 Hezenb. HanoxkuTe
3NEeKTPOAbl, CMOYEHHbIE CO/IEHOM BOAOM, HAZ NOKTEBOM U IY4EBOM apTEPUAMM HA NPOTUBOMOOKHbIX
BHYTPEHHUX CTOPOHAX OAHOTO M TOFO e 3anACTbA. 3acTexKa-anny4yka Velcro® n anactmyHbIn pemeLlok
YAEPKMUBAKOT 3/IEKTPOAbI Ha MecTe. Bbl 401XKHbI 31€KTPMU30BaATb KPOBb B TEYEHUE ABYX YaCOB KarKAbli
AeHb B Te4eHNne Kak MMHUMYM YeTblpex Heaenb. 3TO He AO0/IXKHO MelaTb APYrMM 3aHATUAM. I'Iocr(oany
Balla KPOBb LMPKYANPYET HOPMaAbHO, AOCTAaTOYHO ByAeT TeYb MO 3TOMY NYTW B NpeAn/ieybe, NoKa
60/1bLIAA YaCTb KPOBM B BaleM Tesle He byaeT B KOHEYHOM UTOre ouymLLeHa Tokom oT 50 o 100
MUKpOamnep, TEKYLWMM BHYTPU. [INA NpeosoleHNs pe3nCTUBHBIX NOTEPb B TKAHAX 4,0 TOro, KaK TOK
AOCTUTHET KPOBU, HEOBXOAMMO OKOJ0 3—5 MUIIMAMIMEP HA KOXKe.



2) MeiiTe oT 3 #o 5 YyacTei Ha MUAIMOH CaMOAEIbHOTO MOHHOTO CEPEeBPAHOro KoNNonAa exKegHeBHO.
MoKa3aHo, YTo Konnouabl CTOMMOCTbO MeHee 10 3a rasiflIoH erkKo KOHTPOIMPYIOT ONMOPTYHUCTUYECKUE
MHbEKLMN. ITO AaeT BaM BTOPYIO HENOBPEXAEHHYIO MMMYHHYIO CUCTEMY.

3) NpumeHaTe reHepaTop MarHUTHbIX MMNY/bCOB B TeYeHne NpMmMepHO 20 MUHYT exeaHEeBHO,
pa3melLLan 1 NyabCUpys KaTyLKOM Had IMM$aTUYECKUMM Y3/1aMN U BHYTPEHHUMM opraHamu. Umnynbe
KaXKAbl pas, KOr4a OH NepesapsarKaeTcs C MHTEPBAIOM B HECKOIbKO CEKYHA,. MmNy nbebl
N3MEHSIIOLLLEroCA BO BPEMEHN MAarHUTHOMO MOTOKA BbICOKOW MHTEHCUBHOCTU FrEHEPUPYIOT U3MEPUMYIO
npoTtneo C B npuaeratolmx TKaHAX, TEM CaMblM HEUTPAU3yA toOble OCTaTOYHbIe NpopacTatoLmne m
WMHKYybuMpylowme natoreHbl. M3BecTHO, 4To 6€e3 3Toro wara 60/1bHble MHOrAa NOBTOPHO 3aparkatoT cebs.
O6bI4YHbIE NOCTOAHHbIE MarHUTbI HE MOTYT BbITb 3aMEHEHbI A5 3TOW Lenu.

4) MeliTe CTONbKO 030HUPOBAHHOM BOAbI, CKO/IbKO BaM YA06HO. Bbl 0/1KHbI CaMK KaXKabliA pa3
reHepupoBaTb CBEXKMI 030H M Cpasy NUTb, TaK KaKk nepuog noaypacnaga O3 coctaBnser BCero
HEeCKO/IbKO MUHYT. Bce M3BeCTHbIe NaToreHbl M PakoBble 06Pa30BaHUSA ABAAIOTCA aHa3pPOObHbIMK. O3
CNocobCTBYET X BbIBEAEHMIO MYTEM OKUCIEHMUA U YCKOPAET AETOKCMKALMIO U BOCCTaHOBEHMe be3
anckomoopTta. NMotpebneHne Bogbl O3 HelTpaAn3yeT NaToreHbl, 0TXOAbl U TOKCMHbI U3 Ballen CUCTEMBI.

3TU YETbIPE WWATA AENCTBYIOT CUHEPTUCTUYECKM U AONKHbI UCMONb30BATLCA BMECTE.
TEXHWUYECKOE OB bACHEHUE KAXAO0IO YCTPOUCTBA C/IEAYET:
KAK 1 MOYEMY Bbl JO/1}KHbl 3TO AE/IATb

1) 2neKkTpuduUKaTOp KPOBMU M reHepaTop MOHHOTo cepebpAaHOro Konionaa obbluHO 06beANHEHDI B
O/1HY Ma/fieHbKYIO NNaCTUKOBYHO KOPOBKY, 06bluHO pasmepom 3 x 4 x 1 arolim (pasmep nayvku
CUTapeT), UMEeoLLYO0 OAMH BbIXO4, 417 HAPYYHbIX /IEKTPOLO0B M BTOPOW AN U3rOTOBAEHMUA
Konnomaa. Tpu 9-B0NbTOBOM TPAH3UCTOPHOM HaTapeun TMNa KpoHa ynpaBaseT HanpsaxKeHnem, a
oAMHoYHas MC-mUKpocxema nepekatodaeT 27-80NbTOBOE HanpsXeHMe C OTPULATENIbHOIO Ha
nosfoxuTenoHoe 3,92 pasa B cekyHay. [yxdpasHaa npamMoyrosibHas BO/IHA C PE3KMM BPEMEHEM
HapacTaHWA Ha BbIXo4e NoAaeTca Ha pasbem 3,5 MM, COEANHEHHbIN C ABYMS 3 MM 3/1EKTPOLAMMU
U3 Hep)KaBetoLWEeln CTaIM MU NO30J0MEHHBIMM NEKTPOAAMU ANMHOMN 25 MM, Kaxabli U3
KOTOPbIX NOKPLIT ABYMA cnoamu dnaHenn ns 100% xnonka, nponmMTaHHOM pa3basaeHHOM
MOPCKOM cosieHoW Boao. MoTeHLMOMETP NO3BOIAET NO/Ib30BATENAM PEryANpPoBaTh MOLLHOCTb
8,0 KOMPOPTHOTro YpoBHA. KpacHbIi U 3eneHblii CBETOANOAbI MOKA3bIBAKOT U3MEHEHUE
nonsapHocTn (HeobxoaMmo ans 6e3onacHoOM sNeKTpM3aunm Kposn) 1 obuiee PyHKUNMOHMpPOBaHME
cuctembl. CBETOAMOA YKa3bIBAET Ha NPOTEKAaHWe TOKa Npu CO34aHNN MOHHOTO Konnounga. ToyHoe
pacnonoXeHne sNEKTPOAO0B ONpPeaenAeTcs NyTem TLLATENbHOMO OLLYNbIBAHUA TOYEK
apTepMaNbHOro Nyabca Ha NPOTUBOMNONOXKHbBIX BHYTPEHHMUX CTOPOHAX O4HOI0 U TOrO e 3anACTbA
N pasMeLLLEHNA HACbILLEHHbIX 3/IEKTPOA0B TOYHO BAOb NYTEN, rae apTepum 6aunxe Bcero
NoaXoAAT K NOBEPXHOCTU. MeCcTONoN0KeHNE UMEET peLlatoLLLee 3HaYeHME, MOCKO/IbKY Lienb
COCTOMUT B TOM, YTOObI 06ecneymTb MakCMMabHbIN TOK B KPOBb, @ HE TPATUTb €ro Ha
OKpY»KatoLwyto naoTb. TUNUYHBIA UMMNEeAaHC, USMEPEHHbIN OT 3/IEKTPOAA K 3/1EKTPOAY, MOXKET
cocTtaBnATb Bcero 2000 Om. OTperynnpyiTte BbIXOAHOM CUMHAN A0 MAKCMMaibHOro KOMGOPTHOrO
YPOBHA. CXeMbl, CIUCKKN AeTanein U MHCTPYKUUKN A8 KOHCTPYKUUK Tpex batapeli 9 B noapobHo
onucaHbl B 3ToM cTaTbe. J1loboi MmoXKeT caenaTb cBoM cobCTBEHHbIM NPUBOP, roTOBbIN K
HemeZ/IeHHOMY MCMO/Ib30BaHUIO. Bam He HY»KHO HUYEero, Kpome cMeHHbIX 9 B baTapeit.

2) 2) MoHHble cepebpsHble KoNaouabl NPEBOCXOLHONO KaYecTBa 1€rKo U3roTaB/ANBAOTCA
nosib3oBatesnem caeayolwmm obpasom: Yucroe cepebpo (0,999) nnu ewe nyywe, 0,9999 (4
OEBATKN) 3NeKTPoAbl, 06ecnevmBaoLLMX aHOA M KaToa AIMHOM OKoo 15 ¢m, norpy»KatoT B
OUCTUNNMPOBAHHYO BoAy. HeKoTopble NpeanoYymTatoT «30/10Tblie» KOAI0UAbl, KOTOPblE Nerko
NPUroTOBUTL MNYyTEM HArpeBaHMA 2 Yallek AUCTUANNPOBAHHON BOAbI 4,0 KUMEHMUA B
HemeTannnyeckom cocyge. MNorpysute cepebpsaHble NPOBOAA U aKTUBUPYITE BbIXOL, MOCTOAHHOTO



ToKa 27 B Ha ~ 15-20 MUMHYT, 4TObbI NONYYMTL OT 3 A0 5 YacTeit Ha MuAAnOoH. Konsiona, BepoATHO,
6yAeT Npo3payHbIM, HO €C/IM NPOTHATL Er0 A0/blUE, OH CTAHET 30/I0TUCTO-KENTLIM.

MepemellaTb M NWUTb ABa-TPU pasa B AeHb.
XpaHuTe noHHoe/KonnonaHoe cepebpo B TEeMHO-KOPUUYHEBLIX BYTbINKaX.

XpaHunTb BAAAM OT CBETA U He 3aMOpPa*KMBaTb.

3ameuaTtenbHOe M NOpasuTeIbHOE OTKPbITME B MeaAnUMHCKOM Konneaxke AnbbepTta DMHWTENHA B
Hbto-Mopke B 1990 roay nokasano, Yto HebonbLol ToK (50-100 MUKpOamnep) MOMXKET U3MEHUTD
BHeLWHWe 6enkosble cnou Bupyca BUY B yawwke MeTpu, 4Tobbl NpefoTBPaTUTL ro nocaeaytollee
NpUKpenaeHne K peuenTopHbiM ydyacTkam. {HoBocTu Hayku. 30 mapTa 1991 1. c. 207.) OH TaKXke
MOXeT 06paTuTb InwTeiH-bapp (CMHAPOM XPOHUYECKOW YCTaN0CTH), renaThT, BOJYAHKY, PaK U
MHOrue apyrue.

BUY-nonoxuTenbHbIe N0Jb30BaTENN 3TON Npuaaraemoit MHGOPMaLLMU MOTYT OXKUAATb PE3KOro
YMEHbLUEHNSA CUMNTOMOB NPUMEPHO Yepes 45 gHeld. ITO HaNOMMHAET XOPOLLO 3apeKoOMeH40BaBLLee
cebs 1ekapcTBO OT YKyca 3Men NyTem NpUMeHeHMA 31EKTPUYECKOTro TOKa, KOTOPbIA MITHOBEHHO
HeMTpann3yeT TOKCUYHOCTb Aaa. {/laHueT, 26 nona 1986 r. c. 229.) N MmoKeT BbiTb HECKONbKO APYrnx
6onesHel, ele He OTKPbITbIX UM HEMPOBEPEHHbIX BUPYCOB, KOTOPbIE MOXHO HEMTPAIN30BaATb C
MOMOLLbIO 3TOFO OTKPbITUA; BOSMOKHO, YTO eLle bonee yanenTenbHo, Aaxke obbldHaA NpocTyaa.

ITOT OYeHb NPOCTOM M AEeNCTBEHHbIN METOL OYNCTKU KPOBM OKasanca MHOroobeLlatowmm B KauectTse
NOIOKUTENIbHOTO METOAa MMMOBUAN3ALMMN N3BECTHBIX LITaMMOB BUY, Bce ellle NpUCYTCTBYHOLLUX U
3arpAsHAOLMX 3aNacbl HEKOTOPbIX EBPONENCKMX U aMepUKAHCKNX BaHKOB KpoBu. Kpome Toro, 6b1s10
BbICKA3aHO NPeANno/IOKEHME, YTO MHOULMPOBAHHbIX Ntoaen-HocuTenen BUY MoXKHO BblIeYUTD,
YO3ANNB UX KPOBb, 06paboTaB ee 3/1eKTPUYECKMM TOKOM M BEPHYB €€ MeTOL4aMM, aHaNOTUYHbIMM
ONANN3y UK NYTEM XMPYPTUYECKOM MMNNAHTALUN MAcCUBOB 3N1EKTPOA0B C MUHUATIOPHBIMM
6aTapesmu, BLUMTbIMU BHYTPb KPOBEHOCHbIX COCYA0B, Kak onncaHo B nateHTe CLLUA Ne 5 188 738.
JokTop C. Kaanu, LOKTOp MeAMULIMHCKUX HayK, MPOrHO3MPYET, YTO «NoTPebyroTcA rogbl UCMbITaHWUA,
npexae YemM yCTpOMCTBO in Vvitro (KpoBb, B3ATasA ANA ieyeHuns) byaeT roToBO K LWMPOKOMY
ncnonb3sosBaHuto». {lonronetne, aekabpb 1992 r., ctp. 14.) B aToM cTaTbe packpbiBaeTca
aNbTepHaTMBHbIM NOAX0A «CAenal cam» ANA SNeKTpUbUKaumMm/ouncTkm Kposu 6es ananusa,
MMNNAHTATOB UNU MeAUNLMHCKOro BMellaTenbCTBa.

Mo MHEHMIO aBTOPa, KaK KPOBb, TaK U MM Y MOXKHO OYUCTUTD iN ViVo (UTO 03HAYaET, YTO KPOBb He
yAanseTca) npocTo, 6bICTPO U HeZO0POro € MOMOLLLIO aHANOTUYHbIX, HO HEMHBA3UBHbIX METOL,0B
«caenan cam», ONMCaHHbIX 34eCb. Bce OHM NOMHOCTbIO PACKPbITbI B 3TOM cTaTbe. TaKyKe BK/HOYEHDI
NpoBepeHHble CXeMbI, CMIUCKU AeTaNei, KOHCTPYKUMA 3NEKTPOLOB U NOJHbIE MHCTPYKLUW.
INEKTPOHHbIE M KOHTPOIMpPYEeMble NOAXOAbl K 3/IEKTPONOPALLMM MOTYT IEFKO CAENaTb YCTapeBLLIMMM
BAKLUMHbI, aHTUBMOTUKM 1 papmaLLeBTUYECKME NpenapaThl.

B ny6anuHol nekumm (19 oktabpsa 1991 r.) nucatenb npeanoxua 3ToT TeopeTUYeckuii
CaMOCTOATE/IbHbIN MeToA YHUYTOXKeHuns BMY, napasnTos, rpnbKoB, BUPYCOB M NaTOreHoB in vivo.
Bnocneactsmm ero nepBoHayasibHble METOAbI U MPOTOKO/bI Obl/IN YCOBEPLUIEHCTBOBAHbI, YPOLLEHbI 1
caenaHbl 06Wea0CTYNHBbIMKU. 3TU TPU NPOCTbIX METOLA /IEYEHMA, UCNOb3YEMbIE B TAHAEME,
npeanaratoTca B MCCNEA0BATENbCKUX LeNaxX ANA onpeaeneHna cTeneHn, B KOTOpo OHK
HEMTPaNN3YIOT U3BECTHbIE 3/IEKTPOYYBCTBUTE/IbHbIE NATOrEHbl, HAXOAALLMECA B KPOBU, Inmde m
APYTUX TKaHAX U KUAKOCTAX OpraHM3ma. Huxe npuBoANTCA pe3toMe HECKOIbKUX NIET UCMbITAHWUIA
3TOro HeATPOreHHOro, CaMmoAe/IbHOro, MPOCTOro U HeLO0POroro SKCNePUMEHTAJIbHOMO peLleHuA
NocTosiHHO obocTpAatoweincs npobaembl.



HeT HMKaKMX M3BECTHbIX NOBOUYHbIX 3¢hEKTOB, MOCKO/IbKY TOKM B MUKpPOamMnepax, NpMMeHAeMble K
KOKe, HAMHOTO HUXe, Yem B 0g06peHHbix FDA TENS, CES n mnoctumynstopax, Kotopble 6e3onacHo
eXeaHEeBHO MCMOoJIb3yOTCA B TEYEHWE MHOTUX IET. 3aTpaTbl HA 3ameHy baTapeun COCTaBASAIOT OKO/0
10 ponnapos B mecay, Ha nosb3osBaTtena nam okono 330 4onnapos B AeHb 32 TUNKYHYIO 30-aHeBHYO
«CNOHTAHHYO pemuccnio». HeT HeobxogmmocTu B dapmaLeBTUYECKMX NpenapaTax, YKonax nim
NleKapcTBax.

OAMH KOMNAKTHbIN Npnbop A58 O4MUCTKM KPOBK ¢ BaTapeiHbIM NMTaHMEM NPeLCcTaBAAET coboi
MWHUATIOPHOE pesie, ynpaBaseMoe MUKPOCXeMOM Talimepa, HaCTPOeHHOM Ha ~4 'y, Ero
peryampyemsbii nosb3oBaTtesiem aByxdasHbiii Bbixod oT 0 40 27 B cBOAUT K MUHUMYMY pa3gparKeHune
B MecTe anekTpoaa. OnuncaHHasa cuctema obecrneymBaeT CTUMYAALMIO Yepe3 HOPMAJIbHO
LUMPKYIUPYIOLLYIO KPOBb C MOMOLLbIO 3/1EKTPOAO0B, Pa3mMeLleHHbIX B BbIOpaHHbIX MecTax (Hanpumep,
OZMH 3/1EKTPOS, NOA, NOAbIXKKOM HA BHYTPEHHEN CTOPOHE CTOMbI, @ APYFrOM HA MPOTUBOMOJIOKHOWM
cTone) Hag, UKPOHOXKHbBIMU, NOAKONEHHBIMU, 3a4HEN 6onblLuebepLLOBOMN AN ManobepLLOBOA
apTepuAMM, rae KPoBb CyObEKTA COCYAbl AOCTYMHbI 6/IM3KO K MOBEPXHOCTM MM HA 3anACTbe, UK
pyKe. ONnTMManbHble NONOXKEHUA INEKTPOA0B HaAEeXKHO ONpenenaAoTca NyTeM OLLYLLEeHUA CaMOro
CUNBHOTO NyNbca. MMKPOTOKOBAA Tepanma MMeeT HaCTO/IbKO HU3KYI0 aMMIUTYAyY, YTO He Bbi3biBaeT
anckomdopTa Npu UCNOAb30BAHMM NO HAa3HAYEHUIO M HE OKa3blBaeT BpeAHOro NobovHoro gencrams
Ha 34,0PO0BbIE KJAETKM KPOBU MW TKAHW.

[naBHOe NpenATCTBUE Ha NYTU K 3TOMY NPOCTOMY, NPOBEPEHHOMY U O4EBUAHOMY pelleHnto —
HeBepue. JleueHne npumepHo No 120 MUHYT B AeHb B TeYEeHMe YeTblipex Uan WecTu Heaenb, No
MHEHWI0 aBTOPa, A0/IKHO 3ddeKTUBHO HelTpanmsoBaTb bonee 95% BUY, a TakKe ntobbix gpyrnx
3N1EKTPOYYBCTBUTE/IbHbIX BUPYCOB, Mapa3ntos, bakTepuii, natoreHoB naun rpubkos B Kposu. C
TAXKENbIMU UHPEKUMAMM, BoNee KOPOTKOE BpemMsa NPUMEHEHMNA NPeSoTBPATUT CTPECC NaLMEHTOB C
TOKCMHaMu. MNpocTo neunte B TeueHMe BONbLLIETO KOIMYECTBA AHEN U TaKXKe NeinTe 030HMPOBAHHYHO
Boay. Co BpeMeHem BOCCTaHOB/IEHHAA UMMYHHAA CUCTEMa M Koasong, cepebpa MoryT CpaBUTbCA C
OCTaTOYHbIMM NpPobaemamun. B 0cobbix cnyyanax anabeTmyeckoro HapyLeHMa KpoBoobpalleHun
MOKeT bbITb MOKa3aHo bonee anntenoHoe neyeHme. MMmMobuansoBaHHbIe BUPYCbl MOTYT
BbIBOANTLCA €CTECTBEHHbIM NYTEM Yepe3 MOYKM U NeyveHb. bosnee bbicTpas HelTpanusaums
BO3MOKHa, HO He peKoMeHAyeTCA U3-3a NOTEeHLMaIbHOM YpeE3MEPHOMN SNMMMHALMN TOKCUHA
(cHaopom Fepkcreiimepa). Konnuectso T-KneTok 0ObIYHO CHaYana nagaeT M3-3a IM3Uca U OYUCTKK
Makpodaramm, Ho 40/IKHO BOCCTAaHOBUTbLCA N YBE/IMUYUTBLCA Yepe3 HEeCKObKo mecaleB. MLUP He
[0Ka3an CBOIO HaAeXHOCTb B KavyecTse nsmepeHusa BUY.

CkpbiTbie/npopacratouime pesepsyapbl BUY B inmbe nam apyrnx TKaHAX 1 >Kesesax opraHusma
TEOPETUYECKN MOTYT BbITb HEMTPAIM30BaHbI C MOMOLLbIO BTOPOTO U OTAEAbHOIO YCTPOWCTBA NyTEM
reHepaumnu KopoTkoro (~10 nc) MarHUTHOro MMMyAbCa OYeHb BbICOKOW MHTEHCMBHOCTM (~20 KIc)
ANVTENbHOCTbIO >~32 AXKoyiein nyTem paspaakun KoHgeHcaTopa moamduiumposaHHoro ctpobockona
yepes KaTywKy annanKkaTopa, NPUAOKEHHYIO K y4acTKam Tena Hag AiMmbaTUYecKMmM y3namm,
BW/IOYKOBOW »Kesie30i, NoYKamu, adeHonaamMn U ApYruMmu BO3SMOMKHbIMUW BHYTPEHHUMMU MeCTamu
CKpbITON MHEKLMU, «TPaHCPOPMATOPHOE AeincTeme» (3aKOH J1eHUa) A0NKHbI ObITb NErko
AOCTUTHYTbI Keflaemble KpUTEPUU MUHUMANbHOMO TOKA, UHAYLMPYEMOTO Yepes UHPULMPOBAHHYIO
TKaHb, nopagKa > 100 MKA. HeCcKONIbKO MMMYbCOB, NOBTOPAIOLWMXCA B KAXKA0M MeCTe B TeYeHUe
HECKONbKUX HefleNb, MOryT ob6ecneunTb HagexXHbl «M36bITOK» ANA YCnewHoW HernTpannsaumm
60s1e3HN. Ho McnbITyemble A0NKHbI B3ATb HA ce6A OTBETCTBEHHOCTb 3@ CBOE 34,0P0BbE — «EPEChb» B
COBpeMeHHOM 06LLecTBe, KOTOPoe NPUYYEHO UCKATb OTBETbI TO/IbKO B MEAMULMHCKOM
ncTebNNILIMEHTE, HE UMEIOLLLEM TEKYLLMX 3HAHWUN, 06ELLAIOLNX K IEKAPCTBA» OT MHOXECTBA A,pYrnX
XOPOLLO M3BECTHbIX CMepPTe/IbHbIX 60Ne3HEN.

31N «TeopeTnyeckune peweHnAa» pacKkpbiBakdTCA B COOTBETCTBUUN C KOHCTUTYULMOHHbIMU FapaHTUAMMU
CBO60,£I,bI C/10Ba, HECMOTpPA Ha WWNPOKO OPraHM30BaHHYHO Bpa)'K,D,E6HyPO onnosnyuio



HeMeAMKaMEHTO3HbIM UKW HeA0POrMM MEeToAaM AedeHus. J11oboi Mo cBoemy YCMOTPEHUIO U NoA,
CBOIO OTBETCTBEHHOCTb AO/IXKEH UMETb MPaBO CTPOMUTb, UCMOIb30BaTh (Ha cebe) u 06beaNHATD
pe3ynbTaTbl CBOMX «MUCCNELOBaAHUNA.

Mocne c6opKU yCTPOWMCTBA, €ANHCTBEHHbIE AOMONHUTEbHbIE PACXOAbl CBA3AHbI C 3aMEHOW
6aTtapeek. Ecnu Bbl He ymeeTe No/1b30BaTbCS 3/IEKTPOHMUKOM, «3aHATLI» UAN TEXHUYECKM HETPAMOTHDbI,
MO3BOHWUTE B MarasuH «J/1tobuTtesibCKoe paano» (KeaTble CTPaHWULLbI) U HalauTe paauontobutens,
nobutens namn mactepa no PEMOHTY TeIEBU30POB UK 3anaaTuTe Nto6oMy MasibuMLLKe, KOTOPbIN
cAenaet 370 3a Bac. [locsie «CNOHTaHHbIX PEMUCCUN» HEKOTOPbIE NO/Ib30BATENN MOTYT
3aMHTEpPEeCcoBaTb CBOMX Bpayeit. Ho nmelite B BUAY, YTO 3N1EKTPOHHbIE IEKAPCTBA MOTYT BbITb
peLwmnTeNbHO NoAaBieHbl UAM NPOUTHOPUPOBAHbI, MOTOMY YTO B HACTOALLLEE BPEMSA 3TO HEL0POroe
peLleHne He BbI3blBaeT AOBEPUA U HE MPUHOCUT NPMObLIAK HAapKoKapTensam. TakKe B oTyeTe
Pokdennepa-®dnekcHepa 1910 roga 6bina npeanpuHATa NOMNbITKA ANCKPEAUTUPOBATD
3NEKTPOMEeAMLMHY C NOMOLLBIO 3aroBopa C Lesbio yBenmyeHmsa GpapmaLeBTUYeCcKUX npubbliei.

370 6bIN0 HE3aBUCMMO pa3paboTaHo mHoON, Bobom Bekom, 3a MoU INYHbIE cpeacTBa U HecnnaTtHo
npeanarasocb «TO/bKO B TEOPETUUYECKUX, MHDOPMALMOHHbIX M 06pa30BaTe/IbHbIX LEasx» U
abcontoTHO 6€e3 KakoM-TMHB0 Uenn NoayYyeHns NpuobbIK.

Mepsan cekums (U1B) aBonHOro onepauuoHHoro ycunutena LM358 npeacrasnsaeT coboii 50-
BOJ/IbTOBbIN reHepaTop NPAMOYroNbHbIX UMMNY/IbCOB. BTopas cekuusa (U1A) meHseT nonspHOCTb U
obecneynBaeT BbIXxoA, 27 B NOCTOAHHOIO TOKAa C HU3KUM UMMeaaHcoM. ITo obecrneymBaet
ABYXdasHblIi BbIXO4, C PE3KMM BpeMeHeM HapacTaHuaA ~ 4 Tl (He KpUTUYHO) AN 3NEKTPOA0B U3
HepKaBetlowen cTanu ¢ BUONOrMYECKUM XJTONKOBbIM MOKPbITUEM, MPOMNUTAHHbIX CONEHOM BOAOWM
nepeg HaHeceHnem. CunTaeTcs, YTO pe3Koe BpemMs HapacTaHMsA Heobxoaumo ans obecnedyeHms
60/1ee BbICOKMX HEYETHbIX FTAPMOHUK CTUMYNA, XOTA «OKPYrable» GopMbl CUTHaN0B ByayT oLlyLiaTbea

no-gpyromy.

TpeTba cekuuna npeacTaBaseT cobom orpaHNYEHHbIN No TOKY 27-BO/IbTOBbLIN BbIXO, MOCTOAHHOIO TOKA
c oTaenbHoro pasbema RCA (Maum 3,5 mm) Ans 6bICTPOro NoayYeHns NPeBoCcXoAHOro KONOUAHOTo
cepebpa B Boge. TPeXMUHYTHbIN LWKA B 8 YHUMIA BOAbl KOMHATHOM TeMmnepaTypbl cocTaBaneT
KOHUEHTpaumio ~ 3 ppm.

CeKuumAa onepaunoHHoro ycunutens Yacrora reHepatopa 4 'y, UIB 3apaetca Cl (0,1 mkd) u RI (2,4
MOm). OH HacTPOEeH Kak KOMNapaTop ¢ ructepesncom, onpegensemoim R2 (150 KOm). 3apsaaka u



pa3paaka Cl ocyuwecrsasercs npoTneodasHbiM curHasiom Ha 180° yepes R I. R3 n R4 obecneumBatoT
yctaBky 1/2 V+ gna komnapatopa. 310 obecrneynsaer npsaMoyro/ibHY0 BOJTHY C pabouymm LIMKAOM
50% 1 amnauTya0ih HEMHOIFO MEHbLLEN, YEM UCTOYHUK NUTaHUA ~ 27 BosibT.

Ul A, BTOpoi KOMNapaTop, UCMoJib3yeTca A4/17 MHBEPTUPOBAHUA BbixoAa reHepatopa U1B. Mexay
OnepaumoHHbIMK yeunuTenamm byaet reHepmMpoBaTbCa pasmax curHana ~ 50 B us-3a 1oro, 4To mx
BbIXOAbl CABMHYTbI Mo ¢a3e Ha 180°. Tok UIA orpaHuumsaetca noteHumometrpamu R5 (100 kKOm) n R7
(820 Om) u ycTtaHaBanBaeTca ans yaobcTea nosib3oBaTtens.

Cxema MHOMKaTopa NUTAHUA COCTOMT U3 ABYXLLBETHOIO (KpacHo-3eneHoro) ceetoanoga (CR1) n
nocsiefoBaTe/IbHOM KOMBUHAUUKM ABYX 18-BObTOBbLIX CTabuantpoHos, DI u D2, MoLHOCTb KOTOPbIX
orpaHuymBaeTca KoHgeHcatopom C2 (22 mkd, 35 B). Ta yacTb YCTPOMCTBA aBTOMaTUYECKHU
OTK/IIOYAETCA, Koraa B ero rHe3fo Bcrasasetca wrekep 3,5 mm. NosTomy cBeTOANOABI MUTAIOT TONIbKO
Toraa, Korga cymma batapeit npesbiwaeTt ~21 BoabT. Ecnv cBeToanoAbl TYCK/ble UKW NOTacau,
3aMeHUTE UX TPEMA CBEXMMU 9-BOIbTOBbIMM LLENOYHbIMM BaTapeamn. C2, UCMO/Ib3yeEMbIN B
KayecTBe orpaHnuYunTeNsa, No3BoseT CBETOANOAY MUraTb C MHTePBasiom B 1/8 cekyHabl TOIbKO TOrAa,
Korga npsAMOYroJibHbllA CUTHaN Ha BbIXOAE MEHSAET MoJIAPHOCTD.

MHorve noab30BaTeNN HAXOAAT 3TOT HOBbIV AU3aiiH Npubopa BeECbMa YA0B/IETBOPUTE/bHBIM,
6€e30TKa3HbIM U Hanbonee apPeKTUBHbLIM.

MEPbI MPEOCTOPOXHOCTU: HE ncnonb3yiiTe 3ansacTbe K 3aMACTbio C CyObekTamu,
NCMONb3YIOLWNMM KAapANOCTUMYAATOPSI. JTloOble 31eKTPUYECKME CUTHAbI MOTYT MELLaTb
KapAMOoCTUMYIATOpPaM TMNa «no TpeboBaHMIO» U BbI3blBaTb cbom B paboTe. OgMHOYHOE
3anactbe/npeanneyse AoMKHO 6bITb Npremnembim. HE ncnonb3oBate 6epeMeHHbIM
YKEHLLMHaM, BO BpeMA BOXKAEHMA UM UCNONb30BaHMA ONACHbIX MEXAaHWU3MOB.

Monbsosatenn AOJTHKHbI nsberatb npuema BHyTPb Yero-1nbo, cogeprKallero noTeHUnaabHo
TOKCWUYHbIE 1eKApPCTBa, HUKOTUH, A/IKOTO/b, PEKPEaLMOHHbIE HAPKOTUKK, CNabutenbHble, YECHOK
W T. 4., 3 TaKKe NOTEHUMANbHO TOKCUYHbIE BUTAMMHbI MW TPABbl B TEYEHNE HECKOIbKUX AHEW
00 Hayana, MoTOMY YTO 9/1EKTPM3aLMA KPOBM MOXKET BbI3BaTb 3/IEKTPOMNOPALINIO, KOTOpas
OenaeT KnetToyHble membpaHbl NPOHNLAEMbIMU 414 HEBONbLINX KONNYECTB 0ObIYHO
6e3BpefHbIX XMMUYECKUX BELLECTB B Naasme. dPPeKT TaKOM Ke, KaK Npu YpesmepHoi
nepeso3nMpoBKe, KOTOPAs MOXKET NPUBECTU K IeTasibHOMY ucxogy. CM. dnekTponopauuns: obuuee
ABJIEHME AN MaHUNY/IMPOBaHMA KneTkamun n TkaHamu J.C. Weaver, Journal of Cellular
Biochemistry 51: 426-435 (1993). Kak MarHUTHbI reHepaTop UMMNYAbCOB, TaK U OYUCTUTENb
KPOBM MOTYT BbI3blBaTb 3/IEKTPONoOpaumio. M3beraite ynotpebaeHumsa ankorons 3a 24 yaca go
NCNO/b30BaHMSA.

HE pa3meLlLainTe 31eKTpoabl Ha NOBPEXAEHMAX KOXM, CCAAMHAX, HOBbIX LUpamMax, nopesax,
BbICbINMAHUAX UAW COMHEYHbIX OXorax. HE yBennumsaliTe BbIXO4HYIO aMNANTYAY A0 HeyA0OHbIX
ypoBHeli. Bce nposasneHua 6yayT pasHbiMK. HMKOrAa He HakNaZblBalTe ro/ibli METANN Ha KOXKY.
MarHUTHbIM NYAbCOMETP A0JIXKeH b6bITb 6€30NacHbIM A1A UCNO/Ib30BAHMA B 1I0OOM MecTe Ha
Tesie AN ronose.

BbinenTe 8 yHUMI. CTaKaH GUNbTPOBAHHOM MW NPeaNoYTUTENIbHO 030HMPOBAHHOM BoAbl 3a 15
MWHYT [0 MU CPa3y NOC/e KaxKA0ro ceaHca M HY)KHO BbINMWBATb HE MeHee YeTbipex
OONONHUTENbHbIX CTaKaHOB B AeHb 4151 MPOMbIBAHWUS BO BPEMS K HEUTPAN3ALMNY U B TEYEHME
OfHOW Hegenu nocne aToro. 3To 0b6A3aTeNbHO. UFTHOPUPOBAHME 3TOTO MOXKET NPUBECTU K
CUCTEMHOMY yLLEepPOY OT HEe CMbITbIX TOKCMYHbIX 0TX0408. Koraa »KM3HeHHO Heobxoanmble
NeKapCTBa A0/IXKHbI 6bITb MPOrI0YEHHbIM, CAENaNTe 3TO Yepe3 HECKOIbKO MUHYT Noc/e
aNeKTpudUuKaumm, 3aTem noaoxanTe 24 yaca 40 CneaytoLLEro ceaHca.



Ecnum cybbeKT YyBCTBYET BAIOCTb, C1AabOCTb, FONOBOKPYKEHWNE, 3y4, rON0BHYIO 60/b,
npesobMopPoYHOE COCTOAHME U FOJIOBOKPYIKEHME, TOWHOTY, B34YTUE KMBOTA MW Y HEFO
NosABAAKTCA rPMNNoNog0bHblIe CUMNTOMbI UM CbiNb NOC/E BO34ENCTBUA, yMEHbLUUTE
NyNbCaLMIO 33 CeaHC U/MAKN COKpaTUTE BpemMs NPpUMEHEHUA 3aeKTpu3auuu. MNeiite 6onblue
BOZbl, *KeNnaTeIbHO 030HNMPOBAHHOM, YTODObI YCKOPUTb OKUC/IEHME N YTUAN3ALLMIO OTXOLOB.
Cobntoaalite 0cobyO OCTOPOKHOCTb NPU IEYEHUUN MALUMEHTOB C HapyLUeHNeM GYHKL MM NoYeK
nnn nedeHn. CHayana HauMHaTe mMegaeHHo, NPUMepHO No 20 MUHYT B AeHb, YTOObI
YMEHbLNTb NPoHAEMBI C LETOKCUKALMEN.

Bo 136erKaHWe NoparkeHUsA 31EKTPUYECKMM TOKOM UCNOb3yiTe TONbKO 6aTapen 9 B ¢
ounctutenem Kposu. SAMPELLAETCA ncnonb3oBaTb KakMe-1nb0 NoAKAOYEHHbIE K CeTU
WCTOYHUKM NMUTAHWA U T. . C YCTPOUCTBOM ANA INEKTPU3ALUN KPOBU. MeanUNHCKME PaBOTHUKM:
nsberaiiTe HUKOTUHOBbIX HAPKOMAHOB U APYrMx Hecco3HaTeIbHO MOTUBMPOBAHHbIX *KeNatoLWwmnx
CMepPTU U UX TaWHbIX NNaHOB «nNobeanTb uenutens». Tabak, camoe paspylumTenpHoe
(BbI3bIBatoLLEe B 4/2 pa3a 6osee cMAbHOE NPUBbIKaHME, YeM FrePOUH) U CMepTesIbHO onacHoe u3
BCEX M3BECTHbIX BELLLECTB, HapyLlaeT HOpMasbHYtO paboTy cepaeyHo-cocyancTon cucTemol. B
HacTosLLel BereTapuaHCKOM ameTe OTCYTCTBYET HECKO/IbKO HE3aMEeHUMbIX aMUHOKUCAOT,
ab6coNOTHO HEOHXOAMMbIX A7 YCNELWHOrO BOCCTAHOBAEHUSA TKaHel, pa3pyLueHHbix CMNOom.
BropocTeneHHble BbIFOAbl U CKPbITble HAMepeHUs (couyBcTBue/My4eHMYECTBO, YKAOHEHNE OT
paboTbl, becnnatHble AbroTbl, GUHAHCOBAsA MOMOLLb M T. A.) MOTyT UrpaTb 6ObLLIYIO POSb CO
MHorumn 6onbHbiMK CMTUOom. «McueneHne BUHbI» NO Mepe TOro, Kak YMUPAIoT A4pY3bSA,
CNpPOBOLMPOBANO MNOMbITKM CaMOybUIACTBA, 3aMAaCKMPOBAHHbIE NOJ «HECHACTHbIE ClyYamy.
MN3beraiite nogo0bHbIX 3anyTbiBaHWUM, TaK KaK Y MHOTMX €CTb HEOCO3HAHHbIE XeaHUA CMepTy.
MPEBOCXOAHbIE SNTIEKTPOAbI: OTAnuHble, ya06HblE M NPEBOCXOAHbIE 3/1EKTPOAbI,
MHOFOKPATHOIO UCNO/Ib30BaHUA B TEYEHNE HEOTPAHUYEHHOIO BPEMEHW, MOTYT ObITb
N3roTOBJIEHbI MOJ/Ib30BATENIEM MYTEM NMANKM BCTbIK COEAMHUTENIbHBIX MPOBOAOB C KOHLAMM
ONVMHOM 25-28 mm 1 gnameTpom 2.4-3 mm. 3aroToBKM, Bbipe3aHHbIE U3 CTEPXKHEN U3
HepKaBetoLLel ctanun Tuna 316, KoTopble MOXKHO NPMOBPECTN B MarasmMHax CBapOYHbIX
maTepuranos (Cameron Welding Supply, 11061 Dale Ave., Stanton, CA 90680). Mepep, naiikoi
ncnonbsyite patoc «Stay Clean» (xnopua umHka/conaHan kucnota). Teneckonmuyeckue caom
Tepmoycago4Hon Tpy6Ku aamHoi 3/8” Hag nasHbIMKM COeANHEHUAMM 418 NPeAoTBpaLLeHNA
nsrmnba/paspbiBa M MUTPaLUN MOHOB CBMHL,A/ Meaun.

NnoAroTOBKA K NCMOJ/Ib3OBAHUIO: O6epHUTe TpU uam yeTbipe obopoTa dpiaHenm ns 100%
X/IOMKa BOKPYr cTepHen. CnupanbHaa 06MOTKA NPOYHON HUTbO, HAYMHAA OT Kpas NPOBOJIOKU
00 KOHLA. NN0THO 3aWMNHNTE KOHEL, CTEPKHA TKAHbHIO TaK, YTOObl HEe OCTaBNATb META/IN
He3aWwMnLWweHHbIM, HAMOoTaB 6 nnn 7 BUTKOB HUTKU MNJTOTHO pAagom C KOHLOM CTEPXKHA, 3aTeEM
obepHUTe cNNpPanbio Ha3ag K Havyany 1 3aBAXKUTE YETbIPbMA Y3/1aMU, 3aTEM OTPENKBTE JIULLHIO
TKaHb Ha KOHLe 6M3KO K 3aLemsieHunto obepTbiBaHUA. O6paboTaiTe KOHLbI U y3/1bl CPeaCTBOM
Fray Check® (marasuHbl TKaHel 1 WBeMHbIX MPUHAANEXKHOCTEN), YTObbl NPeaoTBPaTUTb
pacnyckaHue. MNepeg, KaxabiM ynotpebieHMem NponuTbiBainTe pacTBOPOM MOPCKOW COun (He
noeapeHHol conun). lobaBbTe HECKOJIbKO Kaneab KOAoOMAHOro cepebpa ana AesnHpekumnu.
XpaHUTb ANA NOBTOPHOrO UCMNOAb30BaHMA. MI0THO NPUKNENTE BAAXKHbIE 3/1EKTPOAbI K y4aCTKam
apTepuanbHOro nysabca bymaxKHOM MacKkupytoLwwen neHTon, neHtoi Transpore™ munaun Micropore®
WK caenamnTe 3i1acTMYHbIE NeHTbl WKpPUHOK 1 atoim ¢ netnamm Velcro® Ha KoHuax ans
KpenaeHua. DNeKTPoAbl AONXKHbI NNOTHO NPUJIeratb TOYHO BAOJIb KDOBEHOCHbIX COCYA,0B, HA B
Maneilen cTeneHn He NepeKallnBanCh K NpuaeramLLein naoTu. 3To obecneymsaeT Ayywime
NyTW SNEKTPONPOBOAHOCTU K LIMPKYIMPYIOLLEN KPOBU M 0becneynBaeT o4eHb HU3KUIM MMMedaHC
KOXMU. (-2000 Om) MNMpomoinTe n MPOMOKHUTE HAaCyX0 3/IEKTPOAbI U KOXKY NOC/E KaXK4oro
ncnosbsoBaHua. HUIKOTJA He gonycKaliTe KOHTaKTa rosioro MeTansia C KOXeMl, TaK KaK 3To
BbI3OBET OOl B BUAE MAZIEHbKUX KPACHbIX KPaTepoB, KOTOopble MeAIeHHO 3aXKMBatoT. Llenb



COCTOMT B TOM, YTOObI MONYYNTb MAKCUMabHbIM TOK B KPOBEHOCHbIE COCYAbl, HE MPOCAYNBANACH
B cOCeZHME TKaHW.

PASMELLLEEHWE 2/TEKTPOAOB: Haitante nyTh KpoBeHoCHbIX cocyaoB (HE nyTaTh ¢ akynyHKTypo,
TOYKaMu AaBaeHuns) Ha 1lobom 3anAacTbe (0T IOKTEBOro A0 /Iy4eBOro) Uau oT 3anAcTbA A0
npeanaeybs, HaWyNbiBaa MaKCMMabHbIN NyAbC. [OTpUTE KOXKY BblBPaHHbIX yH4aCTKOB MAFKUM
MbIZIOM 1 BOAOW. Pacnonoxute Kax bl 31€KTpo4 BA0Nb O4HOM U TOM e BETBM NydYeBoi
apTepuun. dnacTUYHaAA NeHTa SAMHOW 7 AIOMMOB U WMPUHOM 1 Atorm ¢ ABYMA ANNYyYKaMU
Velcro® agavHown 1-1,4 aonma, NPULWLNMTBIMK K KOHL,AM MPOTUBOMOJIOXHbIX CTOPOH, 0bpasyeT
NPeBOCXOAHbIV bpacaeT ANA NAOTHOMO yAepKaHUA 31eKTpoaa Ha mecTe. lTomecTuTe BlaxKHble
3NEKTPOAbI MEXAY SIOKTEBOW U JIy4E€BOM TOYKaMM Ny/Abca Ha MPOTUBOMOJIOXKHbIX CTOPOHAX Ha
BHYTPEHHEN CTOPOHE OAHOTO M TOTO }Ke 3anACTbA. 3aTeM, OTKAOUMB Kabenb aneKTposaa,
BKJIIOYMTE NepPEK/IoYaTe b U YCTAaHOBUTE PeryIMpoBKY aMMIMTyAbl HA Makcumym. Ha
OPUTMHANBbHOM KOHCTPYKLMM SNEKTPUPUKATOPA KPOBU HAKMUTE KPAaTKOBPEMEHHbI
nepekatoyatens SW 2 «tect» n ybeamnTech, YTO KPacHbI U 3e/1eHbl CBETOAMOAbI MUTAOT
nonepemeHHo. 3TO NOATBEPIKAAET, YTO NOJIAPHOCTb MEHAETCA NPUMEPHO 4 pasa B CEKYHAY
(4actota HE KpuTHUHa) 1 uTO HaTapeu Bce ewle B nopsaake. Ecan ceeToamoapl He 3aropatoTcs,
3ameHuTe BCe TPU WwenoyHble 6aTtapen 9 B. CTabnanTpoHbl racaT CBETOAMOAbI, KOF4a HaYanbHoe
Hanps»keHne 27 B Tpex 9-BonbTOBbLIX 6aTapei nagaeT HMKe ~ 20 B nocnie gnmMTenbHOro
MCcnonb3oBaHMA. HMKoraa He ncnonb3yiTe anekTpoabl pasmepom 6onee 1-1/8 aoima B8 AnnNHY
n 1/8 aoiima B WNPUHY, YTOBbI N36eXKaTb paccenBaHMA TOKa YEpE3 OKPYXKatoLmMe TKaHu.
Pacnono»eHne TOYHO Haf KPOBEHOCHbIMM cocyaaMn. HaHOoCUTe Kanin coneHom BoAbl Ha
X/TONKOBOE MOKPbITUE KaXKA0ro 3/1eKTPOAA NO Mepe HEOHXOANMMOCTH, YTOObI X/IONKOBbIE
MOKPbLITUA OCTaBaAIUCb BAAXKHbIMW U YTOObI 06ecneYnTb ONTUMasIbHbIN TOK. INeKTPUdULMpyhiTe
KpOBb MO 2 Yaca B AieHb B Te4eHne 4 HeaeNb NN A0/bLUE MO NOKa3aHUAM.

HACTPOMKA HANPAXEHWA: Tenepb noBepHUTE peryaaTop amnanTyasl Ha MUHUMYM (MPOTUB
4acoBOW CTPE/IKKN) U MNOAKAOUNTE SNEKTPOAHBIN Kabenb.

Mea/ieHHO NOBOpaYMBanTe PYyUKy PeryMpoBKM, NOKa HE MOYYBCTBYETE KCTYK» U NOKaJibiBaHMeE.
MoBopaymBaiiTe HAaCTONIbKO BbICOKO, HACKO/IbKO 3TO A0NYCTUMO, HO He yBENNYNBANTE
AMNANTYAY Tam, rae 3To HeyaobHo. Mepruoanyeckn perynmpyiTe HanpaxeHue Npy agantauum K
KOMGbOPTHOMY YPOBHIO Yepes3 HECKOIbKO MUHYT. HOpMasbHO MCMbITbIBaTb Pas/iNYHbIe
OLLYLLLEHMA CO BpeMeHeM. Bbl MmoxKeTe cpasy 3ameTuTb ciaboe oLyLLeHne Uam ero oTcyTcTeue
npwv NOJIHOM aMNJIUTYAE, HO OLLyLLLEeHWE HAYHEeT HAapacTaTb 40 MaKCMMYyMa Yepes HECKO/IbKO
MWHYT, NOC/Ie YEro aMnanTyAa A0/XKHA BblTb yMeHbleHa. TUNUYHbIA af4anTUPOBAHHbLIN
MMMNeAaHC TKaHU MeXAay 3N1eKTpogamm coctasaseT nopagka 2000 Om. TUNUYHbIA KOMOOPTHBIN
BXOA, (Ha KOXy) cocTtaBnseT ~3 MA, a MaKCMManbHO A0NYCTUMbIN BXOA, (MoNHasA amnanTyaa)
coctaBnseT ~7 MA. OgHaKo 3TOT «3anacHoM» TOK U 6e306UAHbIN HE HYXKEH U MOXKET ObITb
HeyA,06HbIM. TOK, MPOTEKAIOLWMI Yepes KPOBb, HAMHOFO HUMKE, YEM Ha BHELLHEM BXOoAe M3-3a
noc/iief,0BaTe/IbHbIX CONPOTUBNAEHWNI Yepe3 KOXKY, TKaHM U CTEHKM KPOBEHOCHbIX COCY08, HO
npoxoxageHue 50 ao 100 MKA yepes KpoBb ABNAETCA CYLLECTBEHHbIM.

YACTOTA UCIOJIb3OBAHWMA: HaHOCUTE 31EKTPMU3ATOP KPOBM NPUMEPHO Ha ABa Yaca B AEHb B
TeyeHune Kak MMHUMYM 1 mecAaua. MicnonbayiTte cyaeHue, 4TO AMMUTUPYIOLWUM GaKTOpPOM
ABNAETCA AeTOKCMKaLmMA. BHUMaTeNnbHO cneanTte 3a peakumsamm cybbekTa (auckomdopT, KaTtap,
KOXHbl€ BbICbINAaHMA, MOKHYLLME 3KCCYAaThl, Cbifb, GYPYHKYbI, KAPOYHKYNbI, 0610KEHHbI
A3bIK U T. A4.). Mpy 04eHb TAXKeNbIX MHOEKLMAX AeNcTBOBATb MeA/leHHee, YToObl He NeperpyKaTtb
CNocobHOCTb OpraHM3Ma M36aBAATbLCA OT TOKCUHOB. MNTbeBas BOAA € Ny3blPbKamMM 030HA
OKUCAAET OTXOAbI M YCKOPAET AeTOKcMKaumto. Mpu gruabeTe ¢ HapylweHnem KpoBoobpaLLeHUs 1
T. AI. Bbl MOXETE YBENMYUTb NPOAOIKNTENBHOCTb CeaHca. ONATb Ke, NYCTb CyObEKTbI NbIOT
MHOr0 BoAbl. HefaBHWE M3MEHEHWS B TEOPETUHECKOM NPOTOKO/E, KOTOPbLIN B HAacToALLee
Bpema TecTMpyeTca, NpesnonaratoT NPoAO/IKEHME NPOTOKO/a B TEYEHME HECKOIbKUX Heaeb.
OOVH NPaKTUKYIOLLNI BPaY, LUMPOKO UCNONb3YIOLWMIA YCTPOMUCTBA A1A SNEKTPU3ALLUN KPOBU U



MarHUTHbIX UMNYNbcoB, coobmn B Sharing Health From the Heart Inc., yTo6bl NpeanoxKutb
O/MTeNbHOE NCMO/Ib30BaHWe Ana obecneyeHma HelTpanusaumnm 6osee cuabHbIX NatoreHos. OH
YKa3bIBaeT Ha ONAaCHOCTb CIMLWKOM PaHHEeN OCTaHOBKM, eC/IM peyb MAET TO/bKO 0 6osee cnabbix
naToreHax. OH NPeA/IOKMA UCNONBL30BaTb YCTPOMCTBO A8 3NeKTPUOUKALUM KPOBU B TeYeHUe 6
AHel HenpepbIBHO, YTOObI HEMTPANM30BaTb CaMble AOATOXMBYLLME NaToreHbl. He 3abbiBante
PerynspHo yBAaXHATb 31eKTpoabl. Ecin Bam abcontoTHO HEOBXOAMMO NPUHMMATL 1EKAPCTBA,
OTMyCKaeMmble MO peLenTy, CAenainTe 3To cpasy nocae BbiKAYeHUs npubopa u nogoxaute 24
Yyaca [0 CeAyIoWero AeYyeHuns, YTobbl KOHLLEHTPALMA XMMUYECKMX BELLLECTB B N1a3Me KPOBU
CHU3MAAch 40 60/ee HU3KUX YPOBHEN.

MoMHUTE, YTO ecnn cybbeKTbl KOraa-NMbo YyBCTBYIOT COHANBOCTb, BANOCTb, aNaTUIO, TOLIHOTY,
€nabocTb, B3AyTME KMBOTA AN FONOBHYHO 60/b, UAN Y HUX BO3HWUKAIOT rpunnonoaobHblie
peakuumn, oHM MOryT NpeHebperatb NoTpebneHNneM A0CTaTOYHOTO KOAMYECTBA BOAbI A1
a1eKBATHOrO BbIBEAEHMA TOKCMHOB. Mbl MHTEPNPETUPYEM 3TO KaK AETOKCUMKaLMIO NAOC BbIBpoC
3HAO0POMHOB M3-3a 3NeKTpM3auuu. [lainTe UM OTAOXHYTb U CTabUAN3NpPoBaTLCA B TeueHue ~ 45
MWHYT Nepes noe3aKom, ecin 3To yKasaHo. Ecnun aTa AeToKCUKaLuma CTAaHOBUTCA YrHEeTaloWen,
NleynTe Kaxablii BTOpon aeHb. MoKasaHo, YTo edeHne 6e3onacHoO HENTPANAN3YeT BUPYChI,
rPUBKN, 6aKTEPUMU, NAPA3UTLI U MUKPOOLI B KPOBM.

B MOMX apXxmBax ecTb MHTEPECHbIN OTYET, CAENAHHbIA HECKONBKO AECATUNETUIA Ha3ak, B
KOTOPOM OMUCbIBAETCA AOCTOBEPHOE CBMAETENLCTBO O NOXUAOM MYXKUYNHE, KOTOPbLIN Bbin
NopaXKeH MOJIHWEMN, BbIXKWU U BNOCAeACTBMWN OTPACTUA TPETU Habop 3y60B M FyCTYyo KOMHY
MOJI0AbIX TEMHbIX BosIOC. Ero HeonepabenbHbIN pak ¢ CUAbHbIMM MeTacTasamu ncyes. OH
BbIBPOCUA OYKM U TPOCTb M BMEPBbIe CTaNl Ka3aTbCA HAMHOIO MOJIOXKE U COBEPLUEHHO
3,0pOBbIM. 3TO 04aPOBA/O YUYEHbIX, @ FoAbl CMYCTA YyTb HE CNPOBOLUMPOBAIO HEKOTOPbIE B
BbICLLIEN CTENEHWN HE3aKOHHbIE U CTPAHHbIE SKCMEPUMEHTDLI HA Nt04AX B 3abpoLleHHOM
aBMaUMOHHOM aHrape B BeHgosepe, wtat HOTa, rae npoBoANANCE UCCNef0BaHMA KaTyLL ek
Tecnbl ¢ Waposor MoaHUen. MHUMAEHT MOPOAMA MHOMKECTBO NPEANOJIOKEHUIN, HO B TO BpemMs
MaJI0 YTO Aan NOHMMaHMA. ITa 3arafKa ocTaBanacb ckpbiTon Ao 1990 roga, Korga B
MeguumHCcKom Konneaxke Anbbepta diiHwTelHa B Hblo-Mopke gokTopa b. Kaanu v Naiimax
npoBenun nccaefoBaHUA NO 3N1eKTPOUKaLUM KPOBMU.

HeyameutenbHO, YTO PeBOJIIOLMOHHbIE AaHHbIe B MOCNeACTBUM Bblan HeMenNeHHO No4aBAEHbI.
(cm. «HoBocTu Haykm», 30 mapTa 1991 r., cTp. 207; n «Jonronetve», gekabpb 1992 r., cTp. 14). C
«anekTpudurKaLmein Kposu» MUKpoTokamu npu CMKNLe (B HacTosAWwee Bpemsa NoKa3sbiBaeT
OT/IMYHbIE pe3yabTaTbl), Bce H60/blIee YNCNO NONb30BaTeNEN, PaHEE HEM3BECTHbIX MHE, HaYau
HEe3aBMCMMO COObLLATb O «CMOHTAHHbIX PEMUCCUAX» MHOTUX 4PYrnx 3aboseBaHUi, BKAOYAsA
pak. B 6onblKHCTBE CyYyaeB He Obl0 HM Bpayei, HU IEKApPCTB, HX OTNYCKa. Bbi3goposneHue
NPONCXOAMI0 NOC/E TOTrO, KaK CybbeKTbl CAMOCTOATENBHO NPUMEHANN M3MEHEHHbIM NpoL,ecc
camosieyeHmMna KpoBU, BnepBble onncaHHbIn B nateHTe CLLUA Ne 5,188,738, BblgaHHOM AOKTOpY K.
CtuseH Kaanu B 93-m. Mbl 6b11n 03aaa4eHbl, YTOObl HANTU 0BbACHEHUA. ITOT
npeasapuTenbHbI OTYET NpeasaraeT BO3MOXKHYO Teoputo. IPPeKTUBHOCTb MarHUTHbIX
MMMYNbCOB NPW paKe Bblia CHOBa HE3AaBUCMMO A0KasaHa B 1984 roay v onuncaHa B nateHTe CLUA
Ne 4,665,898, a TakKe BO MHOTMX APYrMX NaTeHTax, oTHocAwmxca K 1890 roay!

B pacKpbITMM AOKTOPOB Ko/leaKa IMHLWTENHA ONUCbIBAeTCA yaaneHne KpoBU N3 O4HON PYKK,
ee 3/IeKTpM3aLMa 1 BO3BPAT B APYryHo PyKy B npouecce, Nogo6HOM ananusy. B Hem Takke
OMMCaHbl UMMNIAHTUPOBAHHbIE XMPYPIrMYECKMM NyTEM KaMepbl C aKTUBHbIMM 3/1EKTPOAAMM,
cogeprKalime MMHUaTIOPHble 6aTapeun, BLUUTbIE B KPOBEHOCHbIE cocyAabl. MpeanoynTaemblii
aBTOPOM YCTPOMCTBA NOAX0A OCTAaBASAET BCIO KPOBb B OPraHU3Me, ABAAETCA NOJIHOCTbIO
HEMHBAa3UBHbIM, MPAKTUYECKM HUYEFO He CTOMT U 6e30nacHO A0CTUrAETCA NPUMEPHO 3a MecsL,
npw 4,BYX4acOBOM BO3L4ENCTBUU B A€Hb, KOTAa YeN0BEK 3aHMMAETCA CBOMMU 0BbIYHbIMU
aenamu. OH cnpasaseTca ¢ 601e3HETBOPHbIMU MUKPOOPTraHM3MaMm, B TO BPEMSA KaK KPOBb
HOpPManbHO TeveT yepes ~ 60 cM3 HA3/IEKTPU30BAHHOM apTEPUN IOKTEBOW BETBM Npeanaeybs oT



3aMACTbA A0 NIOKTA. be3 nekapcTs, MHBA3MBHbIX METOAOB MW Bpadel 60NbLUNMHCTBO NaTOreHOB,
BMPYCOB, MMKPOHOB, MapasnTos 1 rPMBKOB NPOCTO ncyesatoT. [porpecc MoXHO Aerko
HabntoaaTb B KPOBU MPU TEMHONOAbHOM M $a30BO-KOHTPACTHON MUKpPOCKONMK. Becb npouecc un
NPOCTOe YCTPOMCTBO CO CMMCKOM AeTanei No/IHOCTbio OnKncaHbl B Moen ctatbe 91 roaa,
nepenevyataHHOM B NocneaHUX BbiMycKax »KypHana Explore! (Tom 7 Ne 1) n B aToit cTaTtbe. Takxke
B Vol. 7, Ne 2 us «MUccneayii!» Tak:ke Y3HaliTe 6onblie, Bbinyck No 15.

Bonpocol: Box 1580, Mt.Vernon, WA 98273, tenedoH 360-424-6025.

Bbl MOXKeTe npeBpaTUTb /1060 CTaKaH BOAONPOBOAHOM BOAbI B MOHHbIN 3N1EKTPOIUTHBIN
KO/IOMA, C KOHLLEHTpaUMel 3 ppm NpMMepPHO 3a AB€ MUHYTbI B II06OM MecTe C MOMOLLLbHO
Mpnbopa B KapmaHe pybalLKu, NpocTo nogKAtoume 27 B (Tpy TPaH3UCTOPHbIX pagnobatapeu no
9 B) mexKay ABYMA KOPOTKMMM OTPE3KaMm NPOBOLOB M3 YNCTOrO cepebpa, NorpyKeHHbIMU B
BoAy. Ha cerogHAWHMIA AeHb NONb30BATENM U UCCNEAO0BATENMN STOTO KOUYMLLLEHMA KPOBU»
COO0BLAT 0 MHOXECTBE KCMOHTAHHbIX PEMUCCUN» [ECATKOB KHEeUsneummbix» bonesHen,
BKAtOYan BMY, B coueTaHMm ¢ npuemom BHYTPb CaMoAeNbHOr0 MOHHOTO cepebpaHoro Konaounaa
Mo LLeHe NeHHM 3a rafiIoH B COYETaHUM C MAarHUTHOWM Ny/sibcauumei N 030HUPOBAHHAA NUTbEBaAs
BoAaA. [TOCKO/IbKY HW OAMH U3 ALEeCATKOB APY3€el, UCMONb3YHOLLMX 3TU OYEBUAHbIE Yyaeca, He
CTpaganu ot MHPEKLMN, NPOCTYAbl, FPMNNA, NHEBMOHUMU U HE TEPANN NPOLYKTUBHOCTM HU HA
OAMH OeHb B TEYEHUE TPEX NeT, AaHHble yoeanTenbHO CBUAETENbCTBYOT O BOCCTaHOBAEHUM
UMMYHHOM CUCTEMbI MW 3HAYUTENbHOM YAYyYLLIEHNM PYHKLUM KPOBU. TaKKe MHTEPECHO
OTMETUTb, YTO HECKO/IbKO BNAAE/NbLEB AOMALUHUX *KMBOTHbIX COOBLLAIOT, YTO MX KOLLIKWN Tenepb
OTKa3blBalOTCA NUTb BOAY, ECAN B Hee He fobasneH Konaong, cepebpa. MNoesgku K BeTeprHapam
C paHee peumanBUPYIOLWNUMN MHPEKLMAMK pe3Ko coKpaTuance. Cosaatenb Kak bbl octaBun
Yyesl0BEYECTBY TallHbIN «YepPHbI Xo4» AN OKOHYaTeNbHOW Nobeabl Hag NPOTUBHUKOM -
HeusneYnmbiMK HOE3HAMM, NPECNEAYIOWMMM Hac C Havana BpeMeH. Bo nsbexaxue
HapyLeHMA 3aKOHA 3TW JaHHble NPeAOoCTaBAAOTCA B COOTBETCTBUM C NEPBOM NONPABKOM K
npaBam Ha cBoboAy C/10BA U He A0/IKHbI PAaCCMaTPMBATLCA KaK MegULMHCKME PEeKOMEHAaLU MU,
[aBHO N3BECTHO, YTO BCKPbITUA TPYNOB, yMEpLINX eCTECTBEHHON CMepPTbio, MOKAa3bIBAKOT, YTO
MHOrMe U3 HUX 601N PaKOM HECKOJIbKO Pa3 B TEYEHME KU3HU, YTO MPUBOAUAO K
«CMOHTaHHbIM peMUCCUAMY, KaK npasuio, 6e3 nx segoma mn 6e3 nocelleHns Bpaya.
OnTUManbHO GYHKLMOHUPYHOLWAA MMMYHHAsA CUCTEMA KaKMM-TO 06pa3om aBTOMaTUYECKM
«cnpasafeTcay ¢ 60n1e3HAMU, O KOTOPbIX CYOBEKT peaKo y3HaeT.

HecKonbKo MHOroobeLatowmx NpMpPoaHbIX MMMYHONOTMYECKMX areHTOB LMPOKOTO CNeKTpa
OENCTBUA, TaKMX KaK MHTEPPEPOH U MHTEPSIEAKUH, BblpabaTblBAOTCA 340P0BON MMMYHHOM
CMCTEMOM, HO 3TO ByAeT CTOMTb ThiCAYM A0A1apoB A1a DS nauMeHToB ¢ yKe neperpyReHHoM
WN «OTKAOMEHHOM» 3aLMTON, XOTA MHOTUE TaKMe HEMPONENTUAbI MOTYT YCKOPUTb NU3e4YeHme.
[pyrve aBTopuTETHbIE UCCIEA0BATENN ONUCHIBAOT «NNeoMopdHbie» popmMbl BO3byauTeneit
paKa, KoTopble NPOXOAAT HECKObKO CTaZWi 3BONIOLMN — BMNAOTb 40 BOBAEYEHUA
MWKOTOKCMHOB — M BCE OHWM NOAAAI0TCA SN1EKTPU3aLmMmM KpoBu. HecmoTpa Ha AecATKM
npeanaraemblix Teopuii, 60bLUIMHCTBO HOE3HEN MCHE3AIOT C MOMOLLLbIO STUX NPOCTbIX, ObICTPbLIX
N He[0POrMX CPEACTB, KOTOPbIE MOXKHO CAEeNaTb CBOMMU PyKamMu, 6e3 IeKapcTs, TPas,
romeonatuu, papmaueBTMUECKUX NpenapaTos, AMET, Bpayei, AnckomdopTa UM KaKoro-nmbo
MeANLMHCKOro BMellaTenbCTea. [lonb3oBaTeAM Hevero NoKynaTb, KPOMe CMEHHbIX
AKKYMYNATOpOB. [1n1A Tex, KTO He MOXET CaMOCTOATEIbHO CObpaTb NPOCTON aneKTpUPUKaTOp
(okono 50 Yacos), gecATKM Ntoael B HaCTOALLEe BPEMSA U3rOTaB/IMBAIOT UX Ha 3aKas, a
HECKO/IbKO KOMMaHWIM NpeaaaratoT OT/IMYHbIE U HaAEeKHbleE KOMOUHNPOBAHHbIE «CTUMYIATOPDI
pocCTa pacTeHUi» 1 reHepaTopbl KOOUA0B, FOTOBbIE K UCNO/Ib30BaHWUIO. BONbLIMHCTBO
PO3HWUYHbIX FOTOBbIX K MCMOIb30BaHUIO oT 135 go 200 gonnapos. Ho 3ToT npopsbis B 061acTn

3/ paBOOXPaHEHUNA NOIMTUYECKN HEKOPPEKTEH N MOXKET HUKOr4a He bbiTb 0a06peH FDA n3-3a
MWNNAPA0B, BNOXEHHbIX B 1e4ebHble yupexaeHus, dapmaL,eBTUyeckme npenapatol 1
KNMHMYECKOE AMarHocTMyeckoe o60pya0BaHMeE, KOTOPOE A0MKHO BbiTb aMOPTU3NPOBAHO, AaXKe



€C/IN OHO YyCTapeno. 3To OTKPbITME BO3BPALLAET B/IACTb Hag, 601e3HAMN YeNnoBery —
3KOHOMMYecKana KaTacTpoda ans Kaptenei 3apaBooxpaHeHma! EAMHCTBEHHAA ONacHOCTb
3aKJ/1H0MAETCS B C/IMLWKOM DbICTPOM AETOKCMKALMKN, KOTOPOM MOMKHO n3beXKaTb, yBENNYNB
notpebaeHne 030HMPOBAHHOW BOAbI B TE4EHWE BbIMbIBAHWE U OKUC/IEHWE OTXOL0B (CMHAPOM
lepKcrerimepa), a TakxKe NpeaoTBpaLLeHne NOTEHLMAIbHO TOKCUYHbIX BELLECTB BO BPEMS
3NeKTPU3aL MM KPOBM U3-3a 3HAYUTEIbHOTO YBE/IMYEHUA NOTNOLLEHNA KNETOK M3-33
anekTponopaumu. (Cm. J.C. Weaver: Harvard-MIT in Journal of Cellular Biochemistry, 51:426-
435; 1993). NoaTomy Nnpuem BCEX JIEKAPCTB, ankorons, Tabaka, papmaLeBTUUYECKUX NPenapaTos,
Kode 1 NOTeHLMaNbHO TOKCUYHBIX TPAB U BUTAMUHOB A0/1KeH OblTb MPEKPALLEH KAaK MUHUMYM
3a ABa AHA A0 Ha4yana. u Ha BpeMA 3/1eKTpM3aLMm KPOBU AN MAarHUTHOIO NyAbCMPOBaHMA. 3TO
CBOAMT K MMHUMYMY KOJIMYECTBO BELLECTB B M/1a3Me KPOBW, KOTOPble MOTYT CTaTb TOKCUYHbBIMMU
npu ypoBHe, NpumMmepHo B 20 pa3 NpeBbILLAOLWEeM UX HOPMaNbHbIA YPOBEHb.

IneKkTpudMKauma ceinyac ycnewHo Ucnonb3yetcs no scemy Mmpy. OAMH BOCTOUHbIN SOKTOP
MeANLMHCKUX HayK YTBEPKOAET, YTO CYLLEeCTBYeT MHOKECTBO 3a40KYMEHTUPOBAHHbIX C/y4aeB
N3/1e4eHMA OT paKa C UCNO/Ib30BaHMEM TOIbKO 3NEKTPUPUKALMM KPOBU N BE3 XMPYPrUyecKkoro
BMeLLaTe/IbCTBa, PagmaLmn, N1eKapCTB NN xummoTtepanmm. MHorme cumtanncb
TEPMUHaNbHbIMKW. Mbl AaxKe BUAUM YNCTble aHAIM3bl KPOBU TEMEPD YKE 340P0BbIX MALMEHTOB C
paHee AaBHUMW «HEU3NEeYUMbIMUY 3aboneBaHMAMMN.

OAMH NpuMep: OAMH TONbKO pakK LenKn maTku ybusaeT 1/3 Bcex »epTs B CTpaHax TPeTbero
MWPA, U JABHO M3BECTHO, YTO OH BbI3bIBAETCA BUPYCOM MANUANOMbI. DNEKTPUUKALNA MOXKET
YCTPaHUTb 3TUX TOKCUYHBIX «MOMYTYMKOBY, COCYLLLECTBYHOLLUX B HaLLelh KPOBU, N MOXKET
CNPaBUTLCA C HECUNCNEHHBIM MHOMKECTBOM A PYrnX 60NE3HEN, PaHEE CYMTABLLMXCA
«HEeM3NeYnMbIMUY». dNeKTpUdUKaLMA KPOBU, KONIOWUAbI U O30H TaKXKe MOryT ObITb
3$DEKTUBHBIMU NPOTUB MHOMKECTBA BUPYCOB, IMXOPAAKM D603, reHHO-UHKEHEPHbIX
6ronormyecknx 6oeBbix « AU3aNHEPCKUX INUAEMUNIN Y.

Caman pa3ymHaa Teopua TOro, No4emy 3/1eKTpM3aumna CToNb YANBUTENbHO 3PPeKTMBHA NpU
CTOJIb MHOTUX COCTOAIHUAX, 3aK/H04MAETCA B YXKe fOoKa3zaHHOM daKTe, YTO Npu NpaBubHOM
NPUMEHEHMM HENOCPEACTBEHHO B KPOBb (@ He B ApYrue TKaHW Tena, Takme Kak NafoHu,
NOAOLUBbI HOT UM OPraHbl) NPOLECC HEMTPANU3YET BCe MUKPODLI, NaToreHbl, rpMbKK, NapasuThl,
BMPYCbl, BaKTEPUMN, MUKOTOKCMHBI U COCYLLECTBYIOLLME YyKePOoaHble GOPMbI HKU3HU U
Yy)KepoaHble 3aXBaTYMKM M UX NOBOYHbIe NPOAYKTbl. Ha Mol B3rnag, sTo HUKOraa He cieayet
nyTaTb ¢ moganbHoctamuM Royal Rife, Hulda Clark uam apyrummn. ObHapy»KeHo, 4To ans
noay4yeHnsa spPeKTUBHbIX pe3y/ibTaToB TPebyeTcs MUHUMYM 27 BONbT, USMEPUMBIX NOL,
HarpysKow, ¢ BbIXO4HbIM CUTHA/IOM C HU3KMM MMMEeLaHCOM, KOTOPbIN A0/MKEH NO4ABATb
N3MepPSEMbIN TOK 40 HECKOJIbKMX MUAZIMAMMEP Ha KOXKe A4/1A noaydeHusa Tpedyembix 50-100
MWKPOaMMep BHYTPU Yepes KpoBb Noc/sie HensbeKHbIX MOTePb NOCAEA0BATENIbHOIO
CONpPOTUBNEHUA Yepes CTEHKU COCYA0B, NIOC HECKO/IbKO C/I0EB TKAHW. DNEKTPUYECKME TOKN B
KPOBWM MOXHO M3MEPUTb C MOMOLLbIO MMKPOaMMepmMeTpa nepemeHHoro Toka no MK-nageHuto ¢
NCNO/Ib30BaHNEM YaCTUYHO M30JIMPOBAHHBIX UM ONA NOAKOXHbBIX MHBEKLNI, BCTaBAEHHbIX Ha
paccToaHuKM 6 AoMOB APYr OT ApYra B Ty e apTeputo. «CMHKpo3an» Knapk, paboTatowmii Ha
ee cTaHAapTHbIX 30 Kl (cY4MTaeTCcA HA MHOFO OKTaB CIULLIKOM BbICOKOM, YTOObI 6bITb
addeKTUBHOI), Ha camom aene 3MepseT TONbKO -2,6 B oT NnKa A0 NMKa nog Harpyskoi (-2000
Om) Ha nagoHAX. TOK CUHXPOHM3aTOpa He NOAAAETCA U3MEPEHUIO HENOCPEACTBEHHO B
KpOBOTOKE 1 GU3NYECKU He MoKeT obecneunTb Heobxogmmble BHYyTPeHHMe 50—100 mKA. 3To
MOKeT TO/IbKO PaANOHMYECKN MACKMPOBATb MOKa3aHWA NPUCYTCTBMA NapasunTa. K coxkaneHwmio,
¥KMBble NapasnTbl OCTAOTCA HETPOHYTLIMM, OHU BCE eLLe Tam M ByayT no-npexHemy
Habnt0[4aTbCA NPU AMATHOCTUKE CTy1a U MUKPOCKOMUMN KPOBU.

Y106bl XOpOLWO PYHKLUMOHMPOBATb, INEKTPUDUKALMA TPEOYET MOKPbITHIX X/IONKOM 3/1€KTPOA0B
N3 Hep»KaBeloLwein CTanm, MPonMTaHHbIX CONEHOW BOAOW, HUKOrAa He npesbiatowmx 3/32
OH0MMA B LWMPUHY U 1 AONM B ANNHY.



DNEeKTPOoAbl A0MKHbI ObITb AKKYPATHO PACMO/IOXKEHbl HENOCPEACTBEHHO Hag U TOYHO Ha O4HOM
JINHUW C onpeseNeHHbIMU apTepUaibHbIMU NYIbCUPYIOLLMMU TOYKaMK. ITO

MaKCUMM3NPYET TOK B KPOBb, HE PACNPOCTPAHAA €ro B OKpyKatolme TKaHu. KBagpaTHblie nam
Kpyrable anekTpoabl Y9HC, 3KI, 33T, SMT n T. 4. paboTatoT ANLb YaCTUYHO U HUKOTAa He
OO/MKHbI 3aMeHATbCA. MNpeanovTuTenbHas YactoTa NOBTOPEHMA MMMNYAbCOB NPUbopa cocTasnaeT
-3,9 'y, aByxdasHasn, C KPYTbIM BPEMEHEM HapacTaHMA U paboumm unkiom 50%. CKopocTb He
MMeEeT peLUatoLLero 3Ha4yeHus, XoTa ropasao 6osee BbICOKME YacToTbl M, 6e3ycnioBHO, bonee
BbICOKME FAQPMOHWUKM OCHOBHOW BbIXOAHOM NPAMOYFO/IbHON BO/IHbI YXYALIAKTCA U3-33 KCKUH-
addeKTa», Koraa TOKM PacnpPoOCTPaHAOTCA CHaPYXKM TeNa, a He BHYTPU Hero. 3To
AEMOHCTPUPYETCA 3aXKUraHMEM IaMMOYKM B O4HOM PYKe M NPUKOCHOBEHMEM K KaTyLluKe Tecna
APYrov pyKom, Mpu 3TOM He Nosyyasn yaapa TOKOM.

OCTOPOXKHAA 3NEKTPUPUKALLMA HE BbI3bIBAET U3BECTHbIX BPeAHbIX NO60YHbIX 3¢deKToB ANa
30,0POBbIX KNETOK AW TKaHel. BoccTaHOBNEHHasA U HeobpemeHeHHas UMMYHHaA cMcTemMa
MOXKeT cenaTb Yenoseka noutn beccmepTHbiM! BblNo 3ameyeHo, YTO KPOBb, 31IEKTPU30BaHHAA
B TEYEHME HECKOJIbKMX YacoB B AE€Hb B TEYEHME TPEX MECALEB, *KUBET bonee mecALa, KOraa oHa
3ame4yataHa NoJ NOKPOBHbIMM CTEK/IAMM Ha NPeaMETHbIX CTEK/IaX MMKPOCKOMa, B TO BpeMA Kak
CpenHuUi CPOK KU3HU K HOPMAsIbHOW» B3ATOM KPOBM COCTaBAseT MeHee 4 gHel. 3To
ybeanTenoHo cBMAETENBCTBYET O TOM, YTO AarKe CTaperoLLine Tena MOXKHO IETKO U BbICTPO
cAenatb HEBOCMPUUMUYMBBIMMN KO MHOTMM BPaXKAEOHbBIM, TOKCUYHbBIM, MHDEKLIMOHHbIM,
YCTONYMBBIM K aHTMOMOTUKAM U faxKe elle He 06HapyKeHHbIM 3axBaT4MKaM. Tema NovTn He
3aTPOHYTa, PEryaapHoO COobLLAOT O Yyaecax, HauMHan OT Pe3KOM NOTepU Beca M 3aKkaHYMBas
BOCCTaHOB/IEHWEM BOJIOC, CUMMeETpUeEN YepT anua (npod. P. TopHxman, YHuBepcuteT Hoto-
MEeKCUKO) U T. 4., MHOTME M3 KOTOPbIX ObIIM HEOXKUAAHHBIMW, HO KOTOPbIE A UCMbITaN INYHO UAN
Habto4aeMbli. 3HAUYUTENbHYIO NMOTEP0 BECA MOXKHO 0O BACHUTL YCTPAHEHUEM NAPA3NTOB,
HEKOTOpble U3 KOTOPbIX MOFYT 3aCTaBMTb UCMONb30BaTb BaLle TEN0 B KAYECTBE KUPHOM
KKOPMYLIKN» A1A cOBCTBEHHOrO BbIXKMBaHMA. Koraa napasuTbl yCTPaHEeHbI, *KUp ncyesaert. f
JIMYHO noTepAan okoso 145 GyHTOB Nocne aneKkTpm3launmn Kposu. A N30 BCEX CUA NbITancA
noxyaetb B TeyeHue 30 neT M NOTPATUA TbiCAYM Ha TabAETKM, YKOAbI, ANETHI U NPOrPaMMbl,
KOTOpble HUKOrAa He paboTanu.

Kak 1 Bce peBo/IIOLMOHHbIE NAEN, STOT HEBEPOATHbIN NPOPLIB e4Ba NepeXXuna NnepBoHayasbHble
HaCMeLLKM U HenpuaTUe, NMOTOMY YTO OH CAIMLLIKOM nopasuTeneH, apdeKkTnBeH, HeZopor, NpocT
N HafdeXKeH, 4Tobbl B HErO MOKHO 6bl10 NoBepuUTb. MaccoBoe conpoTMBaeHME ucxoamso ot 85%
HacefieHuA, yKpblBatoLLero 6eccosHaTesibHble CKPbITbIE MAaHbl UM «XKeNAHUA CMepPTU»
«nobeauTb uenutena» N noytM NnoBCEMECTHO Nt0AM NPOCTO OTKa3biBatoTCA bpaTb Ha cebA
OTBETCTBEHHOCTb 33 COOCTBEHHOE 340p0BbE. OHM AYMAIOT, YTO «AOKTOPCKOE CBALLEHCTBOY
OO/MKHO 3HATb, YTO AAA HUX «ydwe». Takum 06pasom, NPUHATME INeKTPUPUKALUM KPOBHU
TOJIbKO CENYAC NEPEXOANT K BOCTOPKEHHOMY MPUHATUIO CO CTOPOHbI TEX, KTO AeUCTBUTENBHO
UcnbiTan Ha cebe pesynbTaTbl. CTPeMACk NOAYYUTL NPUOBIIb, UCTEDNNLIMEHT LOKEH
COMNpPOTUBAATLCA BCeMy NofobHoMy. Ho Tenepb y Hac ecTb «coTan obesbAHa». CKenTUKam
HY*KHO TO/IbKO MCMO/b30BaTb 3Ty TEXHOJIOTUIO, YTOObI HEMNOCPEACTBEHHO HAacAaXKAaTbCA
3HAYUTENbHO NYYLLIMM 340Pp0BbEM. BepHuTte cBoto cuny! 31o paboTtaet!

ABTOp - UccnefoBaTesib, @ He NPaKTUK. Y MeHA HeT HU4Yero Ha npogaxy. Moxanyrcra, HMKOraa
He NbITalTeCb CBA3ATbCA CO MHOM NO TeNedpoHy, MMCbMOM UK Yepes TPETbUX /INLL, MOCKOJIbKY
obcyRaeHne MeauLMHCKMX BONPOCOB C 6aarumm HamepeHUAMM o158 MeHs ABNAETCA YroN0BHbIM
npectynieHvem. A puU3KK, a He INLEH3MPOBAHHDIM BPAY M 3TU YCTPOMCTBA MOTYT HUKOrAa He
6b1Tb 0406peHbI FDA.

dnekTpudMKaLma KPoBN — NPOCTON cNocob in-vivo
Pepakums oT mas 1998 r. TonbKo ansa MHGOPMaLMOHHbIX Lenen. He npeaHasHayeHo B KayecTse
meauumnHckoro coseta. Copyright © 1997/99 Pobeprt C. bek






HecKonbKo NIeT 3KCNEPUMEHTOB M MHOKECTBO OTYETOB 06 ycnexax NPUBEAU K NPOCTbIMm,
ObICTPbIM U MPOBEPEHHBIM CNOCOHAM OCYLLLECTB/IEHMA 3TOrO Hanboee BaXKHOTO Liara B
camoucLeNeHnn.

AneKkTpudMLMpyiiTe No ABa Yaca B A€Hb B TeYEHUE KaK MUHUMYM YeTbIpex Hegenb.

1. Cobepute nam KynuTe roToBoe K UCMONb30BaHMIO YCTPOMCTBO MAU BHECUTE NOC/eaHMe
LUTPUXM B MOYTN 3aKOHYEHHbIN KOMNAEKT cToumocTbto 89 aonnapos CLUA. KomnaHua Action
Electronics, 1300 E. Edinger, Santa Ana, CA 92705 (714) 547-5169. 2. MNpuroTtosbTe U
NPOMapPKMUPYNTE PACTBOP MOPCKOM COMIM B BOAE A1 CMayMBaHUsA anekTpoaa. McnonbsyiiTe 14
YalHbIX IOXKEK MOPCKOM COMN B BYTblAIKe-KanebHULe Ha 2 yHUMW. [oBbIlWEHHAnA KOHUEHTpaLma
CO/IN MOMKET BbI3BaTb OCMOTUYECKME OXKOTU KOXKM, pasaparkeHune 1 coinb. lobaBbTe BOAY U
HEeCKO/IbKO Kanenb KonnongHoro cepebpa. Javite pactBopuTbca conu. MpodunbtpyinTe yepes
6yMayKHOe NoNoTeHLE, YTODbl OUUCTUTDL 3TY COXPAHAEMYHO NPOBOAALLYIO MOBEPXHOCTb MEXAY
3NEeKTPOoAaMM, NMOKPbITbIMKU XTIOMKOM, U Koxkel. HUKOIMJA He gonyckaliTe HenocpeacTBeHHOro
KOHTAKTa Or0JIEHHOTO MeTa/lIMYECKOro 3/1eKTpoaa nam ntoboro HeboNbLIOro y4acTKa meTanna ¢
KOXel, MHaye OHa cropuT. Micnonb3yiTe TONIbKO NPUPOAHYHO CO/b, @ HE MOBAPEHHYHO CO/b,
cogeprkallyto noa, AnA neveHua 306a, a TakKe alOMUHUI U CUAKKATbI, YTOObI 06ecnedunTb
nerkoe nepenusaHue. 3. Ans Aydiuein sneKTponpoBoAHOCTM NPOTPUTE KOXKY B MecTax
pacnosioXKeHWs 3NeKTPOA0B BOAOW C MbI/IOM, YTOBbI YAANUTb KOXKHbIN XKUP, PA3b,
OMepPTBEBLUME KNETKM KOXKW U T. 4. NpomoliTe u BbicylumMTe. KOHYMKOM NasibLia BOTPUTE Kansto
CO/IEHOW BOAbI B KOXKY B MECTe KaXKAO0ro 3/IeKTpoaa.

4. PyKOBOACTBYACb PUCYHKaMM, BHUMATE/IbHO HallynanTe ny/bc M NpoBeanTe INHUIO AJIMHON
O0KO/10 1 AroliMa Ha KaK4,0M y4yacTKe 3anAcTbsl TOMHO CBEPXY M HA O4HOM IMHWUM (MapansienbHo) ¢
pacnosioXKeHHbIMU KPOBAHbLIMW NyTAMM. [y/IbC B TOKTEBOM CyCTaBe, NPOTMBOMO/IOKHOM
60bWOMY NanbLy, NpoLynaTb TpyaHee. HUKoraa He HaknaAblBaWTe 31EKTPOAbl HA HOBbIE
NoBpeXAEHUS, MOPesbl, CCafMHbI MU COTHEYHbIE OXKOTU. MblleyHble NOAEPrMBAHMA B Naf0HAX
M NanbLax HOpMasbHbl U MHOTFAA HabatopatoTca. 5. OKyHUTe B BYTbINKY A1A NepBOHAYabHOIO
HacblWweHWA. Pacnonoxute BnaxkHble 31eKTpoabl WUMPUHOM He 6onee -3/32 glolima u anvHoi 1
AIOMM Ha 3aNACTbe TOYHO Hag, NPOCAEXKMBAEMbIMU NYTAMM UMNYNbCOB. HageHbTe Kaxayto co
CTOPOHbI NPeAnNeyYbsa NAOTHYIO 31ACTULHYIO IEHTY LWMPUHOMN 1 AtOMM C IMNYyYKON,
yAEePKMBaOLLEN NepeKpbiBatowmeca KoHLbl. O4MH 3N1eKTPOoA, pacnofiaraeTca Ha y4eBo
(6onbLuol) cTOPOHE, BTOPOIM — Ha APYron (NOKTEeBOW) BHYTPEHHEN CTOPOHE TOro *Ke 3ansAcTbA.
ToK orpaHMYMBaeTCA KPOBbIO B HAXKHEN YacTu npeannedbs. B Apyrnx mectax MOXHO



0bHapyXUTb O4EHb MasIo 3/IEKTPU3ALLMK, YTO AenaeT ero 6osee 6esonacHbIM A
nosib3oBaTesnen KapaAnoCTUMYNATOPOB. PasmelleHne 31eKTpoAoB Ha 3anAacTbe ya06Hee U
bbIcTpee, Yem B N0ObIX APYrMx NosioxKeHusx. 6. Knagute 6osblune yCTPOMCTBA B KAPMaH U
NpoTArMBanTe WHYP 3/1eKTPOoAa NO PyKaBy WM NPUBA3bIBANTE 3/1eKTPUPUKATOP 31aCTUYHOM
NeHTOM K npegnneybto. MoAKNOUNTE INEKTPOAbI, BKAOYMTE U MEANIEHHO NPOABUraiTeCh 40
KOM®OPTHOrO YpOBHSA. MNepnoanyeckm peryampyimnTte MOLWHOCTb 40 MAaKCUManbHO KOMGOPTHOIO
YPOBHsA. Tenepb Bbl JaXKe MOXKeTe cnaTb ¢ HUM b6e3 cTpaxa. Korga neyeHune (OKos10 4BYX 4acoB 3a
CeaHc eXkefHEBHO B TeYeHMe mecAua nam bonee, HO TONIbKO NOC/Ae AETOKCUMKaLuK) byaet
3aBepLUEHO, BbIK/OYMTE €ro 1 OT/IOXKMUTE A0 3aBTpa. Koraa KpacHbIi 1 3eneHblii cBeToaNoabl
MWraloT NOMepPeMEHHO NPW OTKAOYEHHbIX SN1EKTPOAAX, Bbl 3HAETE, YTO OH paboTaeT NpaBU/IbHO.
OunLLEeHME KPOBU MOXKHO YCKOPUTL C MOMOLLbIO Tenna. Mpumep: obepTbiBaHWE Npeanieyba
3N1EKTPOAAMM B FpesiKe, YCTAHOBIEHHOM Ha BbICOKYH MOLLHOCTb. 8. [lepKuTe aneKkTposabl
BN1aXKHbIMW, BPEMA OT BPEMEHM NOBTOPHO CMAYMBaA UX KanasMKU CONEHOM BOAbI C MOMOLLbIO
nuneTKkU. Koraa 3akoH4YnUTe, NpomoiiTe 3anacTbA. [Nepnoanyeckn NnpombiBaiTe 3NEKTPOAbI
BOZOW C MbIIOM U MAITKOM 3yOHOM LLETKOW, YTOObI YA43/IUTb KOXKHbIN KUP U TPA3b. 3amaymBaHme
Ha HOYb PacTBOPUT 3aTBeEPAEBLLYIO Co/b. ObecLBeuYnBaHME KOHYMKOB — 3TO HOPMasbHO. B
CNy4ae M3HOCA MM M3HOCA BbIBPOCbTE CTapble YeX/ibl M MOBTOPHO 0BepPHUTE CTEPIKHU U3
HeprKaBetowen cTann 3 BuTKamu paaHenn ns 100% xnonka. MaoTHo obepHUTE HECKOIbKO
BMTKOB HUTWU A0 KOHLA, CBEPHUTE CNMPA/bIO K HAYaNy U 3aBAXKUTE. DNEKTPOLOB AOMKHO XBATUTb
Ha MecsALLbl, HO MPOBOAA IOMAOTCA M B KOHLLE KOHLLOB MX MPUXOAMUTCA 3aMEHATD.

Y710 BHYTPY KOPOOKM?

MpeanoytTuTencHble 3NeKTPUPUKATOPbI JONKHbI FeHEPUPOBATb ABYX(DA3HYHO NPAMOYFO/IbHYHO
BOJIHY C PE3KMM BpeMeHEeM HapacTaHus YacToToi 3,9 'y, (He KPUTUYHO), peryanpyemoim
NMUKOBbIM BbIXOAHbIM HaNpsAXKeHnem = 27 B, paboumm umkaom 50 %, cnocobHbIM NOLaBaTb TOK B
HECKOJIbKO MUAIMaMMep NPU Harpyske ¢ HU3KMM COMPOTUBIEHMEM Ha MOBEPXHOCTU KOXKM
(nmnegaHc £ 2000 Om). Nocsie NoTepu CONPOTMBAEHMA TKAHEN AOCTaBASET Heobxoanmble 50-
100 MKA yepes OTTEKAIOLLLYHO KPOBb.

B nabopatopuu 3TO CKpbITOE MeAULIMHCKOE OTKPbITUE AOKA3AN0 HEUTPAIN3aLMIO Nan
YHUUTOXEHME BCEX MapPa3UTOB U MX MMKOTOKCMHOB, rpMBKOB, BUPYCOB, MMKPO6HOB, MUKPO6OB,
naToreHoB, BakTepuit UM NOBbIX APYIMX YYKEPOAHbIX 3aXBaTYMKOB B KPOBM H6e3 nekapcTs. ITo
YCTPOMCTBO OKa3anocb 3GPEKTUBHBIM S8 MHOTUX Nt04EN NPU NPUMEHEHUM in vivo. HeT
HUKaKMX M3BECTHbIX MOBOYHbIX 3PPEKTOB Ha 340POBbIE KAETKU, TKAHWU UAN KULKOCTU.
dNMMMHauMIo BO3byauTeNel U3 KPOBM MOXKHO NPOBEPUTL, UCCAEAYA KPOBb NOA,
TEMHOMO/IbHOM/Ha30KOHTPACTHON MUKPOCKOMMEN.

Mepbl NpesoCcToOPOXKHOCTH:

CunbHO ocnabneHHbIM NauMeHTaM, TakMM KaK xepTsbl CMUa, cneayeT Ha4YMHaTb MEHee Yem 3a
20 MUHYT KaxAablli BTOPOIN AeHb U MPOMbIBaTb BOAOM, BbINMBAA MHOIO YACTON BOAbI,
»KenatesibHO 030HMPOBAHHOM, MOTOMY YTO MX CUCTEMbI ByAyT NoaBepraTbca HbICTpon
OETOKCMKaLMK, Bbi3biBaa pu3nyeckune npobiembl, HasbiBaemble CMHAPOMOM lepKcrenmepa.
Monb3osatenu, npuHmmatowme JIKOBbIE nekapcTsa, NOTEHLUMANBbHO TOKCUYHbIE TPaBbl UK
BMTaMWHbI M YECHOK, AOJI}KHbI MUHUMW3NPOBATb UX NPUCYTCTBME B KPOBU MO KpaliHel mepe 3a
[ABa AHA 00 Havana v usberatob pasgpaxkuTenei, Bkatovas kode, 4ali, aaKkorosb, Tabak,
peKkpeauMoHHbIE HAPKOTUKN U T. A,., B TE4EHUE HECKO/IbKMX Heae b NOC/e Bbi340POBAEHUA.
MoKaszaHo, 4TO «3/1eKTponopauma» yBeamumBaeT 403MpoBKy 0 20 pa3 No CPaBHEHUIO C YEM-
NMBO BbINUTBIM, YKOJIOM UKW MPOTZI0YEHHBIM, YTO BbI3biBAeT Npobsiembl. 3To
3agokymeHTupoBaHo J.C. Weaver, Harvard-MIT Jr. Cellular Biochemistry, 51: 426-435; 1993.
MaumeHTbl, HyXAaloLWMeca B OCHOBHbIX JIEKApPCTBaX, AO/KHbI MPUHATb UX Cpa3y nocne
OTKNHOYEHMA 3N1EKTPUDMKALMN U NOLOKAATb 24 Yaca A0 CefyoLLero OYULLEHNS KPpOBKU. ITO
NMO3BO/ISIET MX OCTAaTKAM PAcnagatbCA 40 MMHMMA/IbHOTO YPOBHA B N/ia3me nepes noBTOPHOM
HasleKTpusauuen.



Ecnu feToKcuKaumaA Bbi3biBaeT 6€CNOKOMCTBO, MPoAoKaliTe ele meaneHHee. CUMNTOMbI
MOTYT BKKOUYATb JIMXOPAZAKY, FONOBOKPYKEHWNE, FONI0BOKPYKEHUE, FO/10BHbIE 60K,
npegobmopoyHoe COCTOSHME, MOMYTHEHME CO3HAHUSA, TOWHOTY, KOMKHYIO Cbifb, Cbifb, 3y4,
bYpPYHKYbI, Kalenb, AMCKOMPOPT B MoYKax M nevyeHun, 6oau, obliee HeaomoraHue,
BOCMasieHUs, YacToe moYemncrnyckaHue u Banoctb. CobatogainTe 0CTOPOKHOCTb NP
AETOKCUKaLMM NALMEHTOB C HapylweHnemM GyHKLUUN nedeHn Uan novyek. Ho nomHuTe, YTo
ropasfo nyylle yaaauTb OTXOAbl U3 Ballel CUCTEMbI, YEM OCTaBUTb UX TaM, FAe OHWU, BO3MOXKHO,
NpPATaAMCb rog4amu.

Jleunte meagneHHO, ecln BO3HUKAET NepBOHavYanbHbI ANCKOMbOPT. DneKTpudUKaLuma CUAbHO
NoBAMAET Ha Ballle 340POBbe U CNPOBOLMPYET BallK camble FyboKMe YMOHACTPOEHUA, Takne

Kak beccosHaTesibHble npoTnBopeydmnBble XKenaHnAa CMepPTh KaxXaoro. Kak npasunno, 3aTo
BbI3bIBa/10 3aMeTHOoe 6eCNOKONCTBO U Aenpeccuto.

Moyemy Bpauu He BbIABMIM 3TOFO paHbLue? Mpu akTyannsaumm 3T aHHbIe MOTYT NpPepBaTb
nonyyeHue npubbinv HMD; pa3pywnte meanko-bapmaLeBTUYECKME KapTean, OCTaHOBUTb BCe
annaeMmmn 6MONOrMYECKOM BOMHbI; UCKNOUYNTL BOBLUIMHCTBO HAPKOTUKOB; IMKBUAMPOBATb
KanuTasoBAOXKeHUA B 6H0NbHULbI U 34paBOOXPaHEHNE; MUHUMU3MPOBATL CTPAXOBble
MaxMHaLUMN; Pe3KO YMEHbLINTb 6ONE3HU N CTPaAaHMA; NtoC yrpo3a dblovepcam Ha
coumanbHoe obecnevyeHme HaHKPOTCTBOM. ITO HE NOAUTKOPPEKTHO.

3Ta TEXHONOMMA MOXKeT NO3BONUTb CNeLManmcTam no STUYHOMY 34PpaBOOXPAHEHMIO BbINOHATL
CBOM KNATBbI [MNMNOKpaTa, BO3BPALLAn CyBEPEHUTET NALMEHTA BMECTO TOr0, YTODbI CYXKUTb
AMA, FDA 1 HapKOKapTensm ans noay4yeHua npmubbiau.

Copyright © 2000 Robert C. Beck, D.Sc. Revised: January 2000

o6asneHue ot Unbn KopyarnHa

aK reHnasIbHoe BCE NPOCTO, Tak W 3[,€Cb NPOCTbIE PELLEeHNs Hac N36aB/IAT OT MHOTUX
npobnem. dneKkTpofurkatop Kgosm, cobpaHHbIli N0 NPOCTOI cxeMe Ha TpEx baTtapeiikax, He
TpebyeT HMKaKO HaNaAKM 1 baTapeek xBaTaeT Ha JO/roe BpeMs paboThbl. Mpy cToMmocTu

3NEKTPOHHbIX KOMMOHEHTOB Npnbopa 10-15$, hakTUYecKy MOXHO CONOCTaBUThL CO
CTOMMOCTbHO BalLEero 340p0Bbs M XXM3HN.




