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NMPE3EHTALUA HAYYHOW
PABOTDI

 Tema paboThbl:
O BOJIHOBOM CNOCOBE U3NEYEHUA KOPOHABUPYCA

Aemopsbi:

bernokpuHuykuu Bacunuu CmenaHoeUY - 0.M.H.,

npogheccop, epay-namoghusuosioe, suue-npesudeHm MABIT,
pykosoodumersnb [Ipu4epHOMOpcKo20 Pea2uoHasibHO20
omadeneHusi MAB3JT, 3acnyxeHHbIlU akademuk MABIT;

Apmrox TambsiHa AHOpeeBHa -akoHomucm-aHanumux,
XXYPHasnucm, 3acsyxeHHbll akademuk MAB3T;

BeHzep Onb2a PocmucrniagoeHa - Hay4HbIl compyOHUK
lpuyepHomopckoz2o PecuoHasnbHo20 omoeneHusi MAB3T.
(coenadeney lNMamenma Ha annapam ATOB-1)



AKTyanbHOCTb TeMbl. O0BLEKT u
npegomMmeT nccrnenoBaHuUS.

Fpynnow yyeHbix MABJ3T caenaHo cdoyHAaMeHTaNbHOE OTKPbITUE: OTKPbIT (haKT CcyllecTBOBaHNA (heppUMarHMTHOW mMaTpuubl
(PM) xxnBom kneTkun. No cBoen 3HAYMMOCTH ITO OTKPbITUE paBHO OoTKpbITUIO [IHK, Tak kKak Bce npouecchl, npoucxoasiume B
XXMBOM, CTanu NOHATHbI U 06 bACHUMBI. Pa3paboTaHa HoBasi BonHoBas (pyHAaMeHTanbHas Teopusi (popMUpPOBaHUS XKUBbIX
KINeToK (2-7).

OTKpbITUA caenaHbl B pe3ynbTaTe aHanu3a 3KCnepMMeHTanbHbIX paboT, M3N0XeHHbIX B Tpyaax HobeneBckux naypeartos (1)
M Opyrux y4yeHblXx.

OTKpbITHe dakTa cywectBoBaHUA ®M gano TeopeTuyecKylo OCHOBY AJisl Lieyioro psiga He MeHee 3Ha4MMbIX OTKPbITUA. B Tom
yucne:
Cos3paHa HoBasA BoJIHOBasi (pyHAaMeHTanbHaa mogenb ¢hopmupoBaHua XuBbix knetok, PHK, OHK n reHoma. 3Tta mogenb
abcontoTHO cooTBeTCcTBYEeT 3akoHam cm3ukn. CnegoBatenbHo, 3To — TEOPUA.
[aHo BonHoBoe 06bACHEeHMe OHKO3aboreBaHUAM.
OnpepeneHo, YTO ABNAETCA IHepreTM4eCcKon BanoTON cepaua.
Co3paH BOJIHOBOM CMOCO6 U3ne4yeHUsA KOpPOHaBUPYCa M OHKO.

®M cdopmupyetcsa ns dpeppomMarHeTMKOB, NapamMmarHeTUKOB U MHOTMX MMPUAAoB 4acTul, TOHYanwen HeBMAMMON MaTepum

(THM). OHa siBnsieTcA 3HepreTM4eckMMm LIeHTPOM XXMBOM KNETKU U Kancupa BMpyca v Ton crelikomn, B KOTOPYHO
BMUCLIBAETCS U C KOTOPOW penpoAayuupyeTcs BOJIHOBasA 3anucb reHoma.

310 OTKpPbITWEe gano TeopeTuv4eCcKyro OCHOBY Ans pa3p360TKVI BOJIHOBOIo crnocoba usnevyeHus KOpOHaBMpyca U OHKO: ecnu
dM pasmMarHuTuTb, TO nbana kneTka Unu Kancup nroéoro BUpyca, octaBlLUCb 6e3 cBOEero UCToYHMKa dHepruun, pacnagaroTcsa
Ha COCTaBHbI€ YaCTu.

MonsipuszoBaHHasA XUBas KneTKa He MOXeT AeNUTbLCA MeXAy COGCTBEHHbIMM NOMCaMm, a NPOTUBONONOXKHO
HanpaBsneHHble napbi cnupanen AHK sensoTca CUNOBOW MAPOW. CunoBsle napbl He pa3gensioTcs. 9To — 3aKoH pU3nKN.

OHK He aBnsAoTCA opraHom, choopmupyrowmumM reHoMm. ATuUM opraHom aisnsietcss ®M. A [HK nuwib BbINOMHAIOT porb aHTEHH Npu
DM.

Eweé B 2006-2007 rogax Obinu nony4yeHbl MateHTbl YKpauvHbi (8,9) Ha BONHOBOM cnoco6 1 Ha BONIHOBOE YCTPOWCTBO ANA
NUKBUAALMM KNEeTOK ¢ naTtonornen reHoma. C nomowbro annapata ATOB-1 Gbinv NnMKBMAMPOBaHbI MeTacTasbl Ha KOCTSIX Tas3a.
MUmeHHO 3a 3TOoT BOoNnHOBOM cnoco6 nsneyeHmsa OHKO, koTopbii 6bin 3anateHTOBaH U onybnukoBaH B YKpauHe ewwé B 2006-
2007 rogax, B 2018 roay amepukaHCKue U ANOHCKUe y4YyeHble nony4yunu HoGeneBcKyto NnpemMuio. 3TUM ke Coco60M MOXKHO
JIMKBMAMPOBATb U Kancuabl KOpoHaBupyca.

Bonpoc oTKpbITUIA — 3TO BONPOC NpecTuXxa rocygapcrea!
Ho y Hac HeT BO3MOXHOCTM Ha NpaKTUKe AoKa3aTb HallM OTKPLITUS.

Mpocum MO3 YkpauHbl 1 MUHUCTEpPCTBO 06pa3oBaHMA U HAayku YKpauHbl NpeaocTaBUTb HaM 3Ty BO3MOXHOCTb. Ham He
HY>XHbl floporocTosilmMe npenaparbli ¥ 060pyAoBaHMe - MPOCUM TONbKO NPefoCcTaBUTb HaMm OTAeNbHYIO nanaty, AecATb
YyenoBeK NauMeHToB-400pPOBONbLLEB U NO3BONUTL HAaM nop Bawum HaGnoaeHneM M KOHTPoNieM NPUMEHUTb Hall BOJTHOBOW
annapart ATOB-1 gnsa nsneyeHnsa 60NbHbLIX KOPOHABUPYCOM.



Llenb n 3agauv nccneaoBaHus

Llenblo HacTosiLero nccnegoBaHusi ABUNOCb CO3faHMe HOBOM BONMTHOBOW Teopuu hopMuUpoBaHuUsA
xuBblix knetok, PHK, IHK un reHoma n Teopetnyeckon 6a3bl ana paspaboTkm BONTHOBOro crnocoba
u3ne4vyeHus KOpoHaBupyca.

¢OpMVIpOBaHMe XUBbIX KJIeTOK nponcxognT B pe3ynbraTte B3anmonenucTBuA TPpeX KiacCoB MarHUTHbIX
BelecTB — Q)eppOMarHeTI/IKOB, napamarHeTMukoB " AgnamMmarHeTukKoB. CDeppomarHeTMKM co34ak0T MarHuTHoe
nosie n COXpaHAKT ero. I'IapamarHeTMKM BTArMBarTCA B YyX0e MarHUTHoe nosfie u yCunumBalroT ero.
OwamarHeTukn, nonas B Yyy>Xoe MmarHUTHoe noire, BblpaﬁaTblBaI‘OT CBOEé, HanpaBrieHHoOe NPpOoTUB BHeLUHero
MarHUTHOro nons. I'IoaTomy OHM NU60 nogaBnAT Yy>Xoe MmarHuTHoe norse, nubo camm BbITaNKMBalKTCA U3
Hero. HOCKOHbe napamMmarHeTukKm BTArmnBaroTtcd B MarHuTHoe none ®M, a guamarHeTMKu U3 Hero
BbITaNIKNBakoTCcs, TO d)OpMMpyeTCﬂ opraH NnMTaHuAa N BblaerieHnsA KrneTkn — KOMnrekc Fonbaxu.

Bce napamarHeTUKN MMeroT KpUCTannyeckyro CTpyktypy. Brarusasicb B marHutHoe none ®M, oHu
cdopmupytot Bokpyr ®M napamMarHUTHbIN MOHOKpUcTann. OH CTaHOBUTCA AAPbLILKOM HOBOW XXUBOWU
KJIeTKM UM OCHOBOM Kancuaa BUpyca U MHOFOKpaTHO yCUnuMBaeT 3HepreTuvyeckum noreHuyman (3M) ®M.
Yem KpynHee MOHOKpUCTasns, TeM cunbHee oH yBenu4uuBaeT I OM.

B koHue XX Beka BO3HMKNA HOBasi OTpachb 3f1IEKTPOHUKN - MOSEeKynspHasa anekTpoHuka. OHa
OCHOBbLIBaeTCA Ha CO3jaHUM B MOHOKpUCTasnsie Npu ero BbipaliMBaHUN YHacCTKOB C pa3nMyHbIMU
CBOMCTBaMM, cOMeTaHUe KOTOPbIX AAET MHOIMe y3ibl 3NIeKTPOHHbIX CXEeM U Aaxe uesible 3/1eKTPOHHbIe
cxeMbl. Co3aHbl MONeKynsipHble YCUNUTEeNu U reHepaTopbl MUKPOBOJSTHOBOro nany4yeHuss. OCHOBHOM
AeTanbio 3TUX NPMOOPOB, NONYYUBLLUMX Ha3BaHWE KBAaHTOBbLIX YCUNMUTENEn U reHepaTopoB, CIYyXUT
MOHOKpUcTani.

MmeHHO TaKylo ponb BbINOMHAET B KfNeTKe napamMarHMTHbIN MOHOKPUCTaNN sapblillKa.

Kancua kopoHaBupyca oTnM4yaeTcs TeM, YTO ero MOHOKpUCTan o4eHb MHOrorpaHeH, 6onbLion u,
COOTBETCTBEHHO, ero Jl1 oTnuyaetcAa 60nbLION BENMMYMHON. [103TOMY OObIYHbIE NPOTUBOBUPYCHbIE
cpeAacTBa ¢ HUM He cnipaBnsaTca. Ho ecnu ero ®M ¢ noMoLbIO 3MIEKTPOHUKN pa3MarHUTUTb, TO OH
pacnapeTcs Ha COCTaBHble YacTu.

HenctBne no6oro nekapcrea BosiHoBoe. J1lo60e nekapcTtBo paboTaeT, MOTOMY YTO OHO COAEPXKUT
AnamarHeTukum, (cepy, cepedpo, ptyTb U npoyne). OHM pasmarHmuuBaroT ®M naTtoreHHbIX KneTok. ToT xe
pe3ynbraT MOXHO MOJTyYUTb C MOMOLLbLIO 3NEKTPOHUKK. [Tpu 3TOM BpeaHble AuaMarHeTUKM He BBOAATCA B
BMAe NeKapcTB B OpraHn3M, a Bo3AeucTBMUE Ha NaTOreHHble TKaHU NPOU3BOAUTCA CEKYHAHbIM
6e360ne3HeHHbIM 3neKTpocope3om Yepes AuamMarHeTuK.

McTo4yHMKOM 3Heprum B Halwlem 3anateHtoBaHHoM annapate ATOB-1 aBnsietca KpoHa Ha 9 BonbT. Ero
npMMeHeHne BMeCTO AOPOrnux raMMaycTaHOBOK MOXeT AaTb GonbLuyo 3koHoMuio cpeacTs MO3 u
cpeAcTB caMux naumeHToB. A camoe rnaBHoe — OH AaéT 60NbHbLIM HaAeXay Ha Bbi3AopoBneHue



TeopeTnyeckana 6asa. Metoabl u
MHCTPYMEHTbI UCCrenoBaHUA

MapamarHMTHbIN MOHOKpPUCTaNJ sApbIWKa KINeTKN ThiCYeKpaTHO yBerninBaeT 3HepreTuiyeckn noteHuuan (3MM) ®M.
MoaTomMy HaunHaeT paboTaTb 3nekTpomarHuTHaa uHaykuma (AMU). Motokn MU HauMHalOT cTeKkaTb C YrlIOB MOHOKpUcTanna.
OMMW 310 BONHbI U, B TO e BPeMs, 3TO NOTOKU 3/IeKTPOHOB, MOHOB U nNpo4en matepuu. o 3TMM NoTokam MmaTepum
c¢opmupytorca uenu PHK u napbl cnupanen OHK.

. Puc.1. Cxema cdopmupoBaHua sgpa knetku, PHK n HK

1.®eppumarHutHasa matpuua (PM) — UCTOUHUK 3HEepPrMmn KNeTku. 2. NapamarHUTHbIN MOHOKPUCTaN — AAPLILLKO XUBOW KNETKWU.

3,4,5 - PHK — MoHOMOReKkynsipHble Lieny NOoNIMHYKNeoTuaoB, hopMupytolmecs no yrnam MmoHokpuctanna. 4,5.- Cunosoe none
®M nobyxpaaeT Bce 3To o6pa3zoBaHue Bpawarbcs Bokpyr ®M, noatomy uenb PHK nepexnécrbiBaeTcs, NNOCOBOM KOHeL, Lienu
npucoeguHsieTc K MMHYCOBOMY Hauvany pocta uenu. PopmupyeTcs napa NnpoTMBOBONONMOXHO HanpaBreHHbIX
MOHOMOJIEKY ISIPHbIX Lienen nonuHykneotnaoB. 6. ChopmupoBanacb cunoBas napa uenen AHK. 7. MU paboTtaet
HenpepbIBHO, MOTOMY LieNnb «a» HeMpepbIBHO pacTeT, a Lenu «6» pacTtu He n3 4vero. Moatomy Ha koHuax AHK dopmupyetcs
ogHoLeno4ye4HbIN XBOCTUK. 8. OQHOMMEHHO 3apsKeHHble (NC U NIOC) KOHUbI 0AHOLeno4Ye4YHbIX XBOCTUKOB OTTalIKNBalOTCA
apyr ot gpyra, obpa3ys s3HameHuTyro Bunky. Ho ato He pennukaunsa OHK, a HopmanbHoe siBneHue aneKTpoaMHaAMUKN — NITHC
oTTankuBaeTcs OT nnioca.



ObocHoBaHue 3TanoB padoThl

KnetouHbin 6enok coctout ns 20 ammHoKucnoT, un Bce 20 nesoBpawjarowme. ATo 3HAYMUT,
YTO MarHUTHOE NnoJsie CaMoW XXMBOM KIEeTKU ToXe nesoBpawjarowee. CymmapHoe MarHUTHoe
nose Bcex NeBOnossipHbIX KNEeTOK co34aéT obLuee neBoBpallaroLlee MarHUTHOe norse Tena
— ero AYPY. OHo nobyxaaeT KpoBb, KOTOpas COAEPXUT HEMarHUTHoe Xese30, ABUraTbCcA
no fieBoBpaLlaloLeMy Kpyry U 3actaBnsieT paboTtaTtb cepaue. HepreTM4eCcKom BantoTomn
cepaua ABnNsieTCA COOCTBEHHOe neBoBpaLlalolee MarHuTHoe none tena. B To Bpems,
KaK TKaHW Hallero Tesia UMEeKT NieBOoBpaLlarLee MarHUTHoe nosie, Bce NaToreHHble
obpa3oBaHus, B TOM YUCIIe OHKOKNETKU U Kancuabl KOpOHaBupyca UMeroT
npaBoBpaLjarLee marHutHoe none. MMeHHO NO3TOMYy OHM AN Hac BpeaHbl U AA0BUTLI.
Ho 3To AaéT BO3MOXHOCTb pa3MmarHM4umBaTtb UX npasononspHblie PM nesoBpawjaroum
MarHMTHbIM MoONemM M TeM camMbiM 6e360ne3HeHHO pa3pyLliaTb 3TU NaTOreHHbIe
obpa3oBaHus.

Bo3HuKaeT Bonpoc — oTkyaa 6epetca aHeprua ans hopmmupoBaHua camon PM?
3anorom Xu3Hu Ha 3emMmrie ABNSAeTCA conHevyHas 3Heprus. B 1986 roay Ha BcTpeuy ¢
komeTom Mannesn Gbina HanpaBneHa 6onbllasa cepusa Hay4yHoOM annapaTtypbl. bbino caenaHo
MHOro OTKpPbITUX. B TOM Yncre 6bINO YCTaHOBNEHO, YTO COJfTHeYHbIN BeTep uaet K 3emne
co ckopocTbto 300-2000 km/cek (2,7). OH HeceT 3NEeKTPOHbI, MPOTOHbLI U Npo4yue
KocMunyeckue aHepretndeckme yactuubl (K94Y). Ha ckopoctn 2000 km/cek., K34 moryT
HaMarHUTUTb XXere3o B MeXKIIeTOYHOM MaTpUKCe, JIerko NPOUTU CKBO3b 3NIEKTPOHHbIe
peLlleTKu U aapa atTomMoB, pa3buTb, paspynTb 3TU AApa U Bbi3BaTb TEM CaMbIM
MMKPOCKONMUYECKMU AAepPHbIN B3pbIB AApa 0O4HOro atoMma, Hanpumep, atoma BesgecyLiero
Boaopoaa. HobeneBckue naypeatbl 1962 roga [1x.YotcoH un ®p.Kpuk o6Hapyxunu B
XXUBbIX TKAHAX TOYEYHYIO TeMnepaTypy B Tbicsauun rpagycoB. OHM Ha3Banu 3To AABfieHne
«BbICBOOOXAEHME TENSIOBOU 3Heprum B Buae B3pbiBa» (1). Takum obpa3om, Hawle Teso
ABMNAETCA MNOSIMTOHOM MUKPOCKOMUYECKUX iAepPHbIX B3PbIBOB siApa OAHOro atoma. 3t1o
ABNAETCA OCHOBOM rperolero adpeKkra conHevHbIX nyvyen. B npouecc aToro «B3pbiBay
BOBJIEKalOTCA OKpyXawwme cgeppoMarHeTUKu, NnapamarHeTMK1 U HeCMeTHble MUpUaAabI
YyacTul ToH4aunwen Heeuaumon matepum (THM), HeaaBHO OTKpbITOW yUYeHbIMM (6).
PopmMmupyeTcsa crnoxHeuwee MarHuTHoe obpasoBaHue — Hoast ®M. Bokpyr Heé, B eé
MarHUTHOM norsie 6bICTPO (hopMupyeTca HoBasi KreTka



CopepxaHue nccrnegoBaHus

NMpeactaBneHHas HMXe MukpodoTorpacpusa knetkm mnbpodnacta B3sita U3 KHuru (1),
OAHMM M3 aBTOpPOB KoTopou 6bin Hobenesckun naypeart 1962 rona [xeMmc YOTCOH.
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Puc. 2.MV|Kpoci)0Torpad)"h;| KNeTKM ¢mnbpobnacra

Ha aton mukpodotorpacdum knetku dubpodbnacta XopoLo BUAHO, YTO B LLIEHTPE KIeTKU
HaxoAUTCA UCTOYHUK SHEPIUU N NOCTPOEHUE BCEX IMHENHbIX OpraHerns KrneTku naeT nog
ero BO3e1UCTBUEM .

Bce 3HalOT 0 cywiecTBOBaHUM 3neKTpoHa. Ho HUKTO HUKOraa paxe B caMbli MOLHbIN
MMUKPOCKOMN He Mor ero yBuaeTb. Ero cywecrsoBaHme noarBepxaaeTcs nocreacTBUAMU
ero pabotbl. ATO 3INeKTpuyeckmmn Tok. MUKkpockonu4yeckyro cheppMMarHMTHyr0 MmatTpumuy
(PM) xxmBOM KNETKU TOXE HEBO3MOXHO yBUAeTb. Ho hakT eé cywecTBoBaHUA
noaTBepxaaeTcA eé pabortoun. Bce nuHenHble opraHensbl XXMBOW KNETKU BbICTPauBalTCS
nop BosgencreuemM aHeprum OM.

HamariunyeHHocTtb ®M B Xmnakoctu Knetkm anurtcsa okono 40 gHen. 3atem ®M
nocTteneHHo pa3MarHM4YnBaeTCs, €€ MarHUTHOe NnoJsie yMeHbLaeTCcs U COOTBETCTBEHHO
YKOpa4yuBalTCA €€ Teriomepbl M ocTanbHble fIHenHble opraHennbl. Korga ®M
OKOHYaTeNbHO pa3MarHM4YMBaeTCs, KneTka pacnagaercs. [lpomcxoauT anonTos.

Ecnun 310 NOCTOAHHO npoucxoauT B npupoae, 3HaA4Y1T, 3TO MOXHO AerfilaTb UCKYCCTBEHHO
— MOXHO UCKYCCTBeHHO JieBoBpaljalolium MarHUTHbIM nosfemM pasmMmarHM4nMBaTb
npaBononspHbIE ®PM u Tem cambim M36MpaTeJ1bHO pa3pywatb natoreHHble KreTkKu.



[locTpoeHue KancugoB BUPYCOB

B kHure (1), Ha cTp.151 npeacrtaBneHa cxema NOCTPOEHUA KancuaoB BUPYCOB.
NMonHOCTLIO NPMBOAMM KCEPOKOMUIO 3TOU CTPaHULbI.

PocT W Aenewwe xneTo

Puc.3. Cxema NOCTPOEHUA KancuaoB BUPYCOB.

NMapamarHuTHbIe MOHOKpPUCTasn bl Aariv Ha4yano 3apoXXAeHUI0 XXU3HU BO
BceneHHou (2,5,7). lMapamMarHUTHbIA MOHOKPUCTaNN SABNSAETCA AOPbILKOM
XXMUBOW KIeTKU U OCHOBOM Kancupa supyca. OH chopmupyetcsa noa
Bo3gencrtemem 3Heprum ®M. Cm. cnama Ne 1 n cnaunpg Ne 2.

Pasnun4yHble TUNblI BUPYCOB coaepXXaT MOHOKpUCTansbl pa3nnyiHon opmbl,
CJTIOXXHOCTU U BeNnN4YMuHbI. YeM KpynHee U cnoXxHee MOHOKpPUCTanm, Tem
curnbHee OH yBennuuBaeT 3aHepretnyeckmm noteHuyman ®PM. lNo notokam IMU,
CTeKalLluM C yrrnoB MOHOKpUCTarnsa Kkancuaa supyca, oopmMmmpyroTca
rMUKONPOTEeNHOBbLIE Wunbl, hopmupyrowme «kopoHy» COVID-19. Cyasa no
KONNYeCTBY IMMUKOMNPOTEUHOBbIX LUMNOB, (POPMUPYIOLLUX «KKOPOHY»
KOpOHaBupyca, ero MOHOKpPUCTasnn o4eHb MHOrorpaHeH U, COOTBETCTBEHHO,
OYeHb KpynHbIU. B aTOM 3aKknrovyaeTcsa ero oco6eHHOoCTb. OH 0OYeHb CUNbHO
yBenuuumBaeT aHepreTnyeckum noteHuyuan (3M) PM u kancnpa KopoHaBupyca.



JKCcnepuMeHTanbHoe
nccnenoBaHue

AHanuns n npakTn4yeckoe 3Ha4yeHue 3anekTpomarHutHoro nonsa (IAM).PM

ABTOpamu ObIN npousBeaeH HeOOMNbLUON IKCMNEePUMEHT C LeNbi AoKa3aTb
¢akT cywectBoBaHusa PM.

KypnHoe anuo cuntaeTcsa TOYHOM KONMen XXNBOU KNeTkn. BepHee, 3TO ecTb
Gonbluas XXuBafa Knetka. [1Be rpaganHKK, KOTOpble UAYT OT XeJlTKa K ckopryne,
3TO ecTb Komnnekc NonbaXXu — opraHbl NUTaHUA U BblaerneHusa KneTku. C
opraHa BbleneHus BblAenarTcs rasbl. [l03TOMy Ha KOHLUe opraHa BblaeneHus
nop, ckopriynon popMmmpyeTcsa MeLoYek C rasamu.

B ueHTpe XenTka HaxoAUTCs UCTOYHUK aHeprun — M. Bca macca KneTku
KpyTutca Bokpyr ®M noa Bo3geucTBMEM €€ MarHUTHOro Nosns, NoO3TOMy 3TU
ABe rpagvHKn 3aKpy4umBaloTCcs B cnivparnu.

ABTOpbI 3aN0XUNNU B UHKybaTop AecAaTb AuL, NpeaBapuUTesibHO C NOMOLUbLIO
annapata ATOB-1 paamarHntuB B HUX Ux PM. N gecATb KOHTPOSbHLIX AUL.

Yepes 21 aeHb U3 KOHTPOJIbHbIX AL BbINYNUNUCHL UbINnaTa. A Korga obinu
pa3buTtbl Anua, obpabdboTtaHHble annapatom ATOB-1, B HUX oKa3anacb
abconTHO ogHOpoOAHaA Mmacca, 6e3 NPMU3HaKoB MNIIeHOK, OeJIKoB, XXeNTKOB U
npo4yero 1 6e3 HeNPUATHOro 3anaxa. ATo 3Ha4ymT, YTo annapat ATOB-1
pa3marHuTun B anudax nx ®M, u Bcé cogepxmnmoe aul, ocTaBlUUCL Oe3
rMaBHOro MCTOYHMKA 3HEeprum, pacnasnocb Ha COCTaBHble YacTMU.

ATOT HECNOXHbIN IKCNEePUMEHT AoKa3biBaeT (haKT cyLecTBOBaHUSA
cdeppumarintHon matpuubl (PM) B xnBom Knetke, yto ®M aBnsieTca rmaBHbIM
MCTOYHUKOM 3HEPrvu XXMBOMN KNETKU, YTO NOCTPOEHUE BCEX OpPraHerss KneTku u
caMo UX cyLlecTBOBaHuWe 1 pa3Butue uaet nog Bosgencreuem 31 PM.



OCHOBHbIE 3Tanbl paboTbl N pe3ynbTaTbl
nccnepgoBaHus. AHanNuU3 U NpakTuyeckoe
3Ha4YeHne OOCTUTHYTbIX pe3ynbTaToB

Mpu usneyeHun mMeTacTas3oB Ha KOCTsAX Ta3a Bo3gencTBue annapatom ATOB-1 Ha naToreHHble TKaHU
anunocb No 1-2 cekyHAbl OAUH pa3 B HeAesnto Ha NpoTsXKeHUn AByX MmecAaueB. [onoXxurenbHbIN
pe3ynbrat «be3 npusHakoB NpoaomkeHusa 60ne3HM» NOATBEPXAEH 3aKMIOYEHUAMN KIUHUKK INTO-
SANA.

HDenctBne nwboro nekapcrea BonHoBoe. J1lo6oe nekapcTBoO, Oyab TO roMmeonaTuyeckoe,
OHKOJIOrM4yecKoe Uim XxuMmm4yeckoe, pabotaeTt, NOTOMY YTO OHO COAEPXKUT AnamMarHeTuKu (cepy, cepeobpo,
PTYTb U npouue). [lencrteue mo60ro nekapcTBa 3akrno4aeTcs B TOM, YTO AuaMarHeTuk, Nonae B Yyxoe
MarHMTHoe norne, BbipabaTbiBaeT CBOE, HanpaBfieHHOe NPOTUB BHELWHEro MarHutHoro nons. Moatomy
OOHO M TO Xe nekapcteo ®M neBONOMAPHLIX KNETOK pa3MarHU4nMBaeT U 3TUM paspyLlaeT cCaMu KIeTKW,
a ®M npaBononsApHbIX KNeTOK — HanpoTUB, MOXET NOANUTLIBaTb OOMNONTHUTENIbHOWU 3Hepruen.
MpeanonoXutenbHO, UMEHHO B 3TOM 3aKi4yaeTcsl 3arafovyHasi Heu3rieuymMmocTb M paka, u COVID-109.

OnamarHeTukn, cogepxawmecs B NeKapcTeax, MPUMEHATb B 6OMbLIMX fO3aX HeNb3s, MOTOMY YTO
MOXXHO pa3pyLIUTb U NaToreHHble, U HOpMarbHble 340POBbIE KNETKU, a B MarnbiX 403aX OHU
ManoaddekTuBHbl. ONTUManNbHbLIN BapuaHT — u3bupaTtenbHoe BO3AENCTBUE Ha NAaTOreHHble TKaHU
neBoBpaLlalOLWLUM MarHUTHLIM MOJSIEM C NOMOLLIO 3FIEKTPOHUKU. B 3aToM cnyyae ®M npaBononsipHbIX
MEeJIKUX NaToreHHbIX KrneTtok un kancuaos COVID-19 MOXHO pa3mMarHu4uBaTb U TEM CaMbIM UX pa3pyLliaTh,
He noBpexaasi Npy 3TOM OKpyXalLlue KpyrnHble reBonosifipHblie 340pPOBbIe KIIeTKU U OpraHbl.

Ucnonb3oBaHue 3anaTeHTOoBaHoOro anaparta ATOB-1 ana usnevyeHusi OHKO U KOpoHaBupyca JaéTt
BO3MOXHOCTb He BBOAUTbL BpeAHble fieKapcTBa B OPraHn3Mm, a orpaHM4UTbLCA BHELWWHUM BO34eMCTBUEM Ha
naToreHHe TKaHM NyTeMm 3neKkTpocdopesa Yepes AnaMarHeTUK.
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HoBas cdyHaameHTanbHas BonHoBass Teopus POPMMPOBAHUA XKUBbIX KIETOK, NU3NOXEeHHaA B AaHHOWN

pa60Te, OTKpbIBaeT HOBYHO 3MNOXYy B HaykKe ouonorum, u npegocTtaBnsaeTr HeorpaHN4eHHble BO3MOXHOCTU
B MeaAuLUMHe, TaK KaK BCe npouecchbl, npoucxoasiine B KUBOM, CTaJZIn NOHATHbLI N 06 BACHUMBI
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