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Beenenue.
Hcnonvzoseanue Y D-uznyuenusn u 030Ha 011 0e3uHeKkyuu 6 MeOUYUHCKoU npaKkmuke.

upokoe Ouonorunueckoe AeicTBUE YIbTPadUOIETOBBIX Jy4yeil JaeT BO3MOXHOCTH B
OTNpENeNICHHBIX [J03aX HCHOJBb30BaTh HX JUISI NPOPHIAKTHYECKUX U JICUEOHBIX IIeJIeH.
VYnpTpaduoneroBbie JTy4d OTHOCUTEIBHO MAJIO MPOHUKAIOT 4Yepe3 KOXKY M MX OHMOJOTHYECKOe
JIeiCTBUE CBSI3aHO C Pa3BUTHEM MHOTHX HEHPOIyMOPAJbHBIX IPOLIECCOB, 00YCIOBIMBAIOIINX
CIIOKHBIM XapakTep BIUSAHUSA UX Ha opraHusM. Y ®-nmyun ¢ anuHoil BosHbl oT 400 1o 315 HM
OKa3bIBAIOT OTHOCUTENIBHO ci1aboe Ouonoruueckoe aeiicTpue. YabTpaduonaeToBble Tyun JIIMHON
315-280 HM OKa3bIBAIOT CHUJIBHOE KOXXKHOEC W aHTUPAXUTHUECKOE JcHCTBUE. BhIpakeHHOU
OaKTepULIUTHOW aKTUBHOCTBHIO, BIUSIONIEH HA MPOTOIIIa3My OakTepuil, 00aaeT u3yuyeHue C
niuHoi BoJiH 280-200 uM. KopoTkoBonHOBOE Y D-U3iTydeHHE OKa3bIBAET HA OPraHU3M YeJIOBeKa
cnenyromue dPGEKTh:

e OaKTEepUIUAHBIN U (DYHTULIUTHBIH;

e  JIETOKCUKAIMOHHBIN;

e Merabonuyeckuii (BO BpeMs MPOLEAYphl yIydllaeTcs MUKPOLUPKYISIUSI, B
pe3yNbTaTe Yero OpraHbl ¥ TKAHH MOTYYal0T OOJIbIIE KUCIOPOAA);

e KOPPHUTHPYIOIIUE CBEPTHIBAIOIIYIO CIIOCOOHOCTH KpoBU (mpu Y D-001ydeHUN KPOBU
W3MEHSIETCS CIIOCOOHOCTH IPUTPOIMTOB U TPOMOOIIMTOB K (DOPMUPOBAHHUIO TPOMOOB,
HOPMAaJIU3YIOTCS TTPOLIECCHI CBEPTHIBAHUS).

O} dexTuBHO TpPUMEHSETCS KOPOTKOBONHOBOE Y@ wH3iIydeHHE MpHU pPsiie BOCHATUTEIBHBIX
3a0oneBaHuii: 3a00JeBaHUs KOXKU (IICOpUa3, HEMPOIEPMHUT); PUHUTHI, TOH3WUIUTHI; a0CIECCHI,
bypyHKYIBI, KapOYHKYJIbI, OCTPhIE U XPOHUYECKUE 3a00JEBaHUS OPraHOB IbIXaHUS; OO0JE3HU
OpraHOB MUIIIEBApPEHUS (SI3BEHHAsI 00JIE3HD KENYAKa U JIBEHAAMATUIIEPCTHON KHIIKH, TACTPUT C
MOBBIIIEHHON KUCIIOTHOCTBIO); CaXapHbIN AuadeT u ap.

Kak u moboe apyroe Bo3/IeHCTBHE Ha OpraHU3M, YIbTPa(UOJETOBOE H3JIyu€HHE HMEET psij
OPOTHBONOKA3aHUNH K  NPUMEHEHUIO, K  KOTOPBIM  OTHOCHUTCS  HWHAWBUIYaJIbHAs
TUIIEPUYBCTBUTENBHOCTD K Y D-TydaM, a TakxKe:

1) 3n0KkayecTBEeHHBIE HOBOOOPA30BaHUS;

2) pe3Koe UCTOILIEHHUE;

3) noBbllIeHHAs (PYHKLNS IIUTOBUIHON KEJE3bl;

4) BbIpa)KEHHBIE CEPJIEYHO-COCYAUCThIE 3a00IeBaHUS;
5) aKTUBHBIN TyOepKyJie3 JerKux;

6) 3a001eBaHUs MTOYCK;

7) N3MEHEHUS [IEHTPAIbHON HEPBHOM CHCTEMBI.

Y®-nyun oka3blBaeT JAecTpyKTUBHO-Moauduimpymomee nospexaeare Ha PHK u JIHK kietku.
HakoruieHne 3TMX M3MEHEHHH CO BPEMEHEM IPHUBOJUT K TOMY, UTO IMOBPEXKIEHHBIE KIETKU
OKa3bIBAIOTCS HECNMOCOOHBIMM K JeneHuto. [lpu »TOM pasHble BUABI MHKPOOPTaHU3MOB
BOCIPUHUMYMBBI K pPa3HbIM JHarna3oHaM yiabTpaguoiaeToBoro cnekrpa. Hanbonee 4yBcTBUTENBHBI
K YO cBery 6akTepuu. 3aTeM B MOpsiIKE YObIBaHUS YYBCTBUTEIBHOCTH UIYT I'PUOBI, APOXIKH,
OakTepuaIbHbIC CIIOPHI U BUPYCHI [1].



Cormacio  nmanHbeiM ~ PykoBoactBa  3.5.1904-04  «Mcmonb3oBaHue — yiabTpaguOIETOBOTO
OaKTEepULIMHOTO U3TY4YEeHHUs /1715 00€33apaKuBaHus BO3lyXa B nomemeHusax» (2005) nogasnenue
pocta Ha 95% OGakTepuit pona Staphylococus Spp. mpoOUCXOAUT MPH MOBEPXHOCTHOM KCIIO3UIIUH
35-74 JIx/cm?, Micobacterium Tuberculosis — 74 JIx/cm?, Gakrepun pona Legionella — 19-37
Jlsx/em?, Virus Influenza — 49 Tx/cm? [2].

B Te BpeMs kak OOJIBIIMHCTBO OaKTepUid YyBCTBUTEIBHBI K cpeiHeMy auana3zony ot 200-300 Hw,
JUTSE YHUYTOKCHHSI BUPYCOB HYXKEH yibTpaduoyieT 0ojiee jKeCTKOro uinmydeHus. Ilo maHHBIM
TUTUEHUYECKUX MCCIICIOBAaHUM, HauOOJBIIUM BO3/IEUCTBIEM Ha BUPYCHI 00s1aaeT YO ¢ mimHon
BOJIHBI OT 295 110 320 HAaHOMETPOB.

Uccnenyst cremeHb ycroumBocTH BUpyca K Y@ wusnydeHuio oOHapykKeHa cieayromias
3aBHCHMOCTb - 4YeM KpYyIlHee BUPYC, TeM 00Jiee OH MOoABeP KeH BO3/1eiicTBHIO yIbTpaduoJiera.

CaMbIMH BOCIIPUUMYHBBIMU K JEHCTBUIO YD U3IydCHHS SBISIFOTCS KPYITHBIC T€PIIECBHPYCHI,
JUaMeTp BHUPUOHA KOTOpPHIX BMecTe ¢ obomoukoi gocturaer 140-200 um. Pa3mepsr
kopoHaBupyca SARS-CoV-2, sembBatoniero COVID-19, cocraBasiior ot 80-150 HMm,
COOTBETCTBEHHO OH TAK:Ke MO/JABEePKeH YHUUTOKEHUIO YJIbTPa(uoJIeToM.

JlaHHast BOCIIPUMMYUBOCTD YK€ MOJITBEPIKJI€HA IKCIIEpPUMEHTaIbHBIMU paboTamu. Tak, B pabore
Ragan I. (2020) nokasaHno, uto pudoduauH U ynsTpaduoneroBoe uzinyuenue (Mirasol Pathogen
Reduction Technology System, Terumo BCT, Lakewood, CO) 3b¢ekTHBHO CHHXKATH THTP
SARS-CoV-2 no nipenena oOHapyKeHUs B TUIa3Me KPOBHU YeloBeka u B cpeaneM Ha 3,30 + 0,26 B
1enbHoM KpoBu [3].

B 0630pe _Heliling Martin «Ultraviolet irradiation doses for coronavirus inactivation - review and
analysis of coronavirus photoinactivation studies» [4] mnpoananmu3upoBano BiusHue Y-
U3ITy4yeHus B KadecTBe (hu3mueckoro (pakropa Ae3uH(EKIUHU ¢ MPOTUBOBUPYCHBIM JIEHCTBUEM.
OTtmedaeTcst, YTO U3MEPEHUs JI03bI 00JTydeHus, HeoOxomumoit st nHaktuBaiuu SARS-CoV-2,
0 CUX TOp He omyOlMKOBaHBL. B sKkcmepuMeHTax ©O MHAKTUBAIMM KOPOHABUPYCOB
yIABTPa(UOIETOBBIM U3JTy4YeHHEM OBLIM OLEHEHbI JJIS ONpeNeeHus J03bl yIbTpaproIeTOBOIO
U3JTy4eHUs, HEOOXOMMOM JUIsl CHH)KEeHUs! ypoBHS BUpyca Ha 90%. DToT aHanu3 ObUT OCHOBaH Ha
TOM (paKTe, YTO BCE KOPOHABUPYCHI UMEIOT CXOJHYIO CTPYKTYpPY M OJMHAKOBYIO JJIMHY HUTEH
PHK. ABTOpHI ONIAraroT, YTO MOCKOJIbKY KOPOHABUPYCHI HE OTJIMYAIOTCS 10 CTPYKTYpPE OT HOBOT'O
SARS-CoV-2 Bupyca © WMEOT BBICOKYIO YD-uyBCTBUTENBHOCTh. BepxHuii mpenen,
OTpeNeNeHHbIN s Jorapudmudeckoit 10361 cHkeHUS (90% CHWXEHHS), COCTaBJsET
npubmmsuTensao 10,6 MJIx/cM? (MeamaHa), B TO BpeMsl KaKk HCTHHHOE 3HA4YeHHE, BEPOSTHO,
cocrasnser Bcero 3,7 MJ[x/cM? (MeraHa).,


https://pubmed.ncbi.nlm.nih.gov/?term=He%C3%9Fling+M&cauthor_id=32547908
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HccnenoBanue SMOHCKUX YYEHBIX JOKa3ajo, YTO B YCIOBHAX in Vitro oOiydeHHe TIyOOKHM
yneTpaduonetoBeiM  cBetoanogoM (DUV-LED) ¢ amuHOW BomHBl 28045 HM  OBICTpO
uHaktuBupyer SARS-CoV-2, nonyuennsiii ot nanuerra COVID-19 [5].

Wurepecuoe uccienosanue _Cadnum Jennifer L., onyonukoBanuoe B mae 2020 roja B xypHaie
Pathogens and Immunity [6], npoaemoncTprpoBano xopoiuii 3hdext YO nesunpexmu s
ObICcTpOro 06e33apaxuBaHus OyHKepoB 0€30MaCHOCTH a3ponopToB. Mcnonp3oBana Moaudukanus
CTaHJAPTHOTO KOJMYECTBEHHOTO METOAA WCIBITAHUH JTUCKOB-HOCHUTENEH AMEpPUKAHCKOTO
obmiectBa ucnbiTanuii U MarepuaioB (ASTM E-2197-11) ans uzyuenus spdexruBaoctu Y O-
U3IIY4eHHS 7151 OBICTPOTO 00e33apaskuBaHUs INTACTUKOBBIX OYHKEPOB O€30MTaCHOCTH adPOIIOPTOB,
NpeIBapUTENIbHO  3apXCHHBIX HMHOKYJIMPOBAHHBIMH Ha 3 IUIOMIAJKaX  METHIWJUINH-
PE3UCTEHTHBIM 30JI0TUCTHIM cTapmiIokokkoM (MRSA) n 6akrepuodaramu MS2, PhiX174 u Phi6,
okpyxxeHHbIM PHK-BupycoM, wucnonb3yemMblMH B KadecTBe Cypporara KOpPOHABUPYCOB.
HaGnronanace 3¢pdexr ymeHbIIeHHs 3arpsA3HEHUs] Ha KaXJAOM U3 MCIBITATeNIbHBIX YYacTKOB,
BKJII0Yasl BEpTUKAIbHbBIE U TOPU3OHTANIbHBIE TOBEPXHOCTH, Iipu neiictBun UV B Buze 10-, 20-unu
30-cekyHIHBIX TUKIIOB. 30-CEeKyHIHBIIN ITUKI COOTBETCTBOBAJT KPUTEPHIM 00€33apayKUBAHHSI BCEX
3 WUCHBITaTeNBbHBIX IUIOMANOK JJISI BCEX HCHBITYEMBIX OPraHW3MOB, 32 HCKIIOYCHUEM
Oaxtepuodara MS2, kotopslil Obul cHUKEH Oosiee yeM Ha 2 logl0 PFU Ha kaxmoi ruomaake.

IHonoxkuTEeNLHOE BJMAHUE YIbTpapuoaeTa

ITon BoO3xelicTBHEM ynbTPadUONETOBBIX JIydeil YCHIMBAIOTCS OKUCIUTENbHBIE MPOIECCHl B
OpraHu3Me: C YBEJIMYECHHUEM IMOTJIOMIEHUS TKaHSAMH KHCIOPOJa U BBIIEIEHUS YITIEKUCIIOro Tasa
aKTUBHUPYIOTCS (pepMEeHTHI, yiydliaercs OENKOBbII M yIJIeBOJIHBIM OOMEH, a TakKxke
CTHMYIIUPYETCS KpPOBETBOPEHHE, pEreHepaTHBHBIE IMPOIECCH, KPOBOCHAOXKEHHUE W Tpoduka
TKaHei. BaXHBIM MOIOKUTETEHBIM 2(PPEKTOM YIBTPaQHOIETOBBIX JIyueH SIBIISIETCS N3MEHEHHE
UMMYHOOHMOJIOTHYECKOW PEAKTHBHOCTH OpraHm3Ma. Y @ JIydu CTUMYIHPYIOT BRIPA0OTKY aHTHUTEIT,
MOBBIIAIOT (aroluTo3, TOHUZUPYIOT PETUKYIOAHIOTEIHAIbHYIO cucTeMy. bmaromaps stomy
MOBBIINIAETCS CONPOTUBISAEMOCTh OpranuzMa K uHpekuusMm. OpHako, BaXKHBIM (hakTopoMm B
(dopmMHpoBaHNUU OAOOHBIX OMOA(PPEKTOB MMEET T03UPOBKA OOITyUESHHUS.


https://pubmed.ncbi.nlm.nih.gov/?term=Cadnum+JL&cauthor_id=32582873

Jlnis yneTpadnoneToBoro o0srydeHus Noab3yTCsl COTHEUHBIM CBETOM, a TAKXKE NCKYCCTBEHHBIMU
UCTOYHHUKAMU OOJTy4EHHUs: pPTYTHO-KBAPIIEBHIMH U apTOHOPTYTHO-KBAPIIEBBIMU JaMiiaMu. CrieKTp
U3IY4YeHUS PTYTHO-KBApLEBBIX JIAMII  XapaKTepU3yeTcs HajduuueM Oonee  KOPOTKHX
yIbTPadUOIETOBBIX JIyueil, 4eM B COJTHEYHOM CIIEKTpE.

Y®-00iydeHre WIMPOKO HWCIONB3YIOT, MPEKIE BCEro, s NPOGUIAKTUKH Pa3IHUHbIX
3a00JIeBaHUH - JIJIsl O37J0POBJICHUSI OKPYXKAIOLIEH YeloBeKa BHEIIHEH Cpelbl U U3MEHEHHS €ro
PEaKTUBHOCTHU (B IIEPBYIO OUEPE/Ib - MOBBIIICHUS €r0 UMMYHOOHOJIOTHYECKUX CBOMCTB).

C nomoupio crenuagbHbIX OaKTEPULIUAHBIX JIAMIT MOXKET IIPOU3BOJUTHCS CTEPUIIM3ALMS BO3AyXa
B JIEYEOHBIX YUPEXKJICHHUIX U )KUJIBIX TOMELICHUAX, CTEPUIN3ALUs MOJIOKA, BOJBI U T. JI. IIUPOKO
UCTIONIB3yeTCsl YNbTPaduOoIETOBOE O0IydEHUE AT HMPEAYNpPEXKACHUs paxuTa, TPUMIA, B LEIIX
00IIero YKperuieH!s! OpraHu3Ma B JIEYEOHBIX U JETCKUX YUPEKACHUAX, MIKOIAX H Ip.).

HeraTuBHoe aeiicTBUe yJabTpaduosera

JlnTensHOE M MHTEHCUBHOE YIbTPapHOIETOBOE OOIYUEHHE MOXKET OKa3aTh HEOIaromnpHusTHOE
BIIMSTHUE HA OPTaHM3M M BbI3BaTh MaTojorudyeckue usmMeHeHus. [Ipu 3HaunTeIbHOM O0IydYeHUU
OTMEYalOTCsl OBbICTpasi yTOMIIIEMOCTb, TOJIOBHBbIE OOJM, COHJIUBOCTb, yXYyIUICHHE MaMSTH,
pa3apaXUTENbHOCTh, CepaleOueHrue, TMOHIKEeHUe amnmnetuta. [lpu  cuibHOM  00NyueHUU
Pa3BUBAIOTCS 0XKOTH M IEPMATUTHI (HOKEHUE U 3y KOXkKH, nuddy3Has sputema, oreuyHocts). [pu
ATOM OTMEUAeTCs TOBHIIEHUE TEMIIEPATYphI TeIa, TOJIOBHAs 00JIb, Pa30UTOCTH.

BBICOKMM MOTEHIMAIOM K HCIIOJB30BAaHMIO B JIE3MH(EKIIMOHHBIX HENISIX 001a1aeT 030HUPOBAaHHE
BO3/lyXa U MOBEPXHOCTEH. JTa TEXHOJOTUS TOPa3/10 MEHEE PACIPOCTpaHEHa, HECMOTPS Ha YTo,
o0e33apakuBaronii 3PeKT 030Ha B 3-5 pa3 BblIIE, UeM YIbTpa(HoieToBOro usnydeHus. O30H
appeKTHBHEE XJIOpa U JIIOOBIX JAPYIMX W3BECTHBIX JE3MH(EKTAHTOB. 3a CYET TOrO, YTO O30H
OKa3bIBAET pa3pylIarOIIe-OKUCISIONIEE BO3ACHCTBIE HA CTEHKH KJIIETKHU U [IUTOIUIA3MY, pa3pyluas
UX CTPYKTYpy. O30H - 3TO Ta3, KOTOpBII 00pazyeTcs NpH ASHCTBUH JIEKTPUUYECKOTO pa3psia, a
TaKXke yIbTpa(HoIeTOBOro CBeTa Ha KUCI0pol. IMeHHO nmosTomy mpu paboTe pTyTHBIX YD namn
Takke oOpa3yercs HeOOJbIIOe KOJIUYECTBO 030HA. [Ipu BBeleHHH B BOAHYIO WJIM BO3AYIIHYIO
Cpelly, O030H  BBINOJHSAET YeThlpe JAEWCTBUs:  OaKTEpUIMIHOE, JE€30/10pUpYIOLIEE,
Ne3nHPUIMPYIOIIEe W OKHUCIHUTENbHOE. biaromgaps oOueHb BBICOKOM OKHCIWUTEIBHON U
Je3nHUIMpPYIOLIE CTOCOOHOCTH €ro aKTUBHO MCTIONb3YIOT AJIsl OYMCTKH BOJIbI (030HAIMS BOJIbI)
U BO3yXa.

[TpuMeHeHrEe 030Ha NUMEET BasKHbIE IPEUMYIIECTBA [10 CPABHEHUIO € XJIOPOM:

e I3-3a mpumeHeHHMs B MaiblX J03ax He JaeT nobounsix 3¢ ¢dexroB. He 3arpssuser
OKPYKAIOIILYIO CPENly, HO MPU ATOM SIBJISETCSI MOIIHEUIITUM 1€3UHPEKTOPOM.

o [Ilo3Bonsier opraHu3oBaTh CAHUTAPHYIO OO0pabOTKY H  JAE€3MHQEKLHI0  JTHOOBIX
MIOBEPXHOCTEH, MaTEpUAJIOB, B TOM YHCJIE BOJBI U BO3yXa.

e Opna Mozekyna 030Ha 1o cBoemy AeicTBuio s3kBuBangeHTHa ot 3000 go 10000 monekynam
XJIOpa, OHa YOMBaeT MaToreHHble MUKpoopranu3msl B 3500 pa3 ObicTpee, 4eM MOJIeKyIa
xyiopa. Hanpumep, BUpyC MoJMOMHUENUTa MOTUOAET MPH BEIWYMHE OCTATOYHOTO O30HA
0,45 nr/n gepe3 2 MuH, a npu 703e xjopa | ar/m Tonabko yepes 3 u. JlelicTBHe 030HA Ha
cropbl, OakTepun W BOOOIIE JIOOBIE MaToreHHble MuKpoopranusmel B 300-600 pa3



cuibHee, yeM xJyopa. Takke BbicOKa 3()(PEKTUBHOCTH O30HUPOBAHUS JJISi OUYUCTKU BOJIBI.
Hanpumep, npu yMmeHbIIEHUS LBETHOCTH BOJbl (pa3BUTHUE B HEH BOAOpOCIEd H
(GUTOIUIAaHKTOHA) 030HA HYXKHO B 2,5 pa3a MEHbIIIE, YEM XJIOpa.

OpaHako K CIOKHOCTSIM TMPUMEHEHHs 030Ha JUIs 00e33apakuBaHus U Je3UH(EKIINU OTHOCUTCS
TOT (PaKT, YTO O30H TOKCHYEH HE TOJBKO JJIi MUKPOOPraHU3MOB, HO U AJisi yenoBeka. [lpu
UCIIOJIb30BaHNE O30HA B MEIUIMHCKUX M CAHUTAPHO-TUTMEHUYECKUX LEISIX B MPUCYTCTBUU
JroIel BaXXHO coOMOAaTh Oe30macHble KOHIEHTpauu. bonpmme koHmenTpauuu o3zona (111K
mist o3oma - 0,1 wmr/m3 (NeCAS 10028-15-6) JOIYCTUMBI I 00€33apaskuBaHUS
noMemieHuii ToIbKo 6e3 nmpucyrersus mozeit (O BBEJIEHUM B JEMCTBUE I'H 2.2.5.1313-03
or 30 anmpers 2003 r. «XUMHYECKHE ®AKTOPHI ITPOU3BOJCTBEHHOI1
CPEJBLITPEJIEJIBHO AOITYCTUMBIE KOHUEHTPALIUU (ITJK)BPEJIHBIX B EIIIECTB
B BO3/J1YXE PABOYEM 30HbBI. 'uruennueckue nHopmatusbt IH 2.2.5.1313-03). B crpanax EC
u CIIA ITAK mgns o3ona cocrapiser 0,2 Mr/m°

buosornyeckue 3¢ ¢exrol 030HA.
O30H crioco0eH pearupoBaTh ¢ OOIBITUHCTBOM OPTraHUYECKUX U HEOPTaHMYECKUX BEIIECTB JI0 X
IIOJIHOTO OKHUCIIEHUS, T. €. 10 00pa30BaHMsI BOJIbl, OKCUIOB YIJIEPOAA U BBICIIUX OKCHIOB APYTUX
aneMeHTOB. Ha OMOOOBEKTHI YCTAaHOBIIEHO CEJIEKTHBHOE JI€HCTBHE O30HA, B YAaCTHOCTH Ha
COCIMHEHUS, COJIepIKaIlIre ABOMHHBIC U TPOHBIE CBI3H. K HUM OTHOCATCS O€JIKH, aMHHOKHUCIIOTHI
¥ HeHachleHHble xkupHbie kucioTsl (HXKK), Bxonsme B cocTaB TUIONPOTEUTHBIX KOMILIEKCOB
IU1a3Mbl M JIMIAAHOTO OHMCIIOS KIIETOYHBIX MeMOpaH [7,8]. Hauboee moiHO M3ydYeHBbI peakiuu
o3ona HXK, a umeHHO, mpucoequHeHHe €ro K IBONHON CBSI3M C 00pa30BaHUEM O30HUJIOB.
[Tockonpky mia3mMaTuyeckas MemOpaHa KJIETOK IPeCTaBIsIeT COOO0M MIOTHO YIaKOBAaHHBIN CIIOM
JUNUI0B U OEIKOB, TO UMEHHO OHa SIBJISIETCS MMILEHBIO 030HA B KieTkax. J[oka3aHo, 4TO B
npouecce o3oHomuza nenu HOXKK pacumerusitorcss ¢ oOpa3oBaHMeM Iepekuceid, KOTOpbIe
OKa3bIBAIOT CTUMYJIHpYIOIee JeHCTBHE Ha BHYTPHKJIETOYHBIA SPUTPOIUTAPHBI OOMEH,
MeMOpaHa JpUTPOILMTA Pa3phIXJIAETCI W CTAHOBUTCS Oojiee 3JacTUYHOM M nedopmadbenbHON
[9,10].
Ecnu xapakTtepu3oBaTh (U3HOJIOrHYECKOe NEHCTBHE 030HA HA OpPraHU3M 4YeJOBeKa, TO MOXHO
BBIJICJIUTH CIIEAYIOIINE T0Ka3aHHbIE 3P (EKThI:
1. Ilpsmoe ae3uHduuupyromiee AeHCTBIE IPU MECTHOM NIPUMEHEHHH;
2. CucreMHoe aHTHOAKTEpHAbHOE M AHTUBUPYCHOE JIEHCTBUE 3a CYET JUCKPETHOIO
00pa3oBaHUs IEPOKCUIOB;
3. [loBpllIeHNE MIACTUYHOCTH (CIIOCOOHOCTH K AepopMaliiiv) MeMOpaHbl SPUTPOLIUTOB;
4. YBenuuenue coaepxkanus 2,3-JI®PI°, oTBETCTBEHHOTO 3a BHICBOOOXKICHHE KHCIOPOIA W3
DPUTPOLIUTA B TKAHSX;
5. yJAydlleHHe KHCIOPOJHOIO MeTaboiM3Ma B SPUTPOLUTAX M, KaK CJIEICTBUE 3TOrO,
MOBBIIIEHHOE HCIIOJIb30BAaHUE TIIIOKO3bI, Pacmajl >KUPHBIX KHUCIOT, a TaKKe aKTHUBALHS
AQHTUOKCUIAHTHBIX epmeHTOB [11].

B o0630pe Hlepbatiok T.I' (2010) «CoBpemMeHHOE COCTOSHHE O30HOTEpANMH B METUIIMHE.
[TepcrieKTHBBI TPUMEHEHHUS B OHKOJIOTUN» 00CYKJaeTcsi Ouosiornyeckasi akTHUBHOCTh 030HA KaK
JOCTUTHYTHIM OallaHC MEX]ly MPOOKCUIAHTHBIMU CBOMCTBAaMH MPOU3BOAHBIX 030HA, C OIJHOMN
CTOPOHBI, W KOMIIOHEHTAMH AHTHOKCUJAHTHOW CHCTEMBI 3aIUATHI - ¢ gpyroit. Ilpm
MCII0JIb30BaHUU 030HA B MEUIIMHCKOM MPAKTUKE KIOYEBOW MPUYMHON OCTOPOKHOT'O OTHOILIEHUS



SIBJISETCS HEOOBEKTUBHOCTH JaHHBIX 00 HCTHHHOCTH I/ICHOJ'IBBYCMOI\/'I KOHICHTpaluu O30Ha B
O30HOHATOpax. B nenax mojaydeHusl TEpPalneBTHUESCKOTO 3d)d)eKTa U UCKIIOYCHUA TOKCHYCCKOT'O

BOSHGP’ICTBI/IH Ha OpraHu3M 4YCJIOBCKa HCO6XOI[I/IMO TOYHOC HM3MCPCHHC W BBIPAXKCHHUC

KOHIIEHTpaluu o30Ha [12].

O3zoHOTepanust  pazpaboTaHa A HAPY)KHOTO TPUMEHEHUS ISl YCWICHHUS aHTHMHUKpPOOHOU
3aIlIUTHl OpPTraHW3Ma IpPU BOCHAIUTEIBHBIX 3a00JICBAHUSAX KOXKH, a TaKXKE JUIA IOJYy4CHUS
CHCTeMHBIX (P (PEKTOB BCIEICTBHE HHIYKIIMU HIU3KUX KOHLIEHTPALMI aKTUBHBIX (OPM KHCIOpOIa
(perynsuusi SHEpreTHYeckoro OoOMEHa M OKHCINTEIHbHO-BOCCTAHOBUTEIBHOTO TOMEOCTa3a,
UMMYHOMO/YJISILIAN ).

Marepuainsl, pa3MellieHHbIEe Ha pecypce Poccuiickoil acconaiuy 030HOTEPAeBTOB, OTPAKAIOT
YCIEIIHBIH OIBIT MPUMEHEHUSI METOAMK CHCTEMHOM 030HOTepanuu npu jJedyennu COVID-19 [13]

1. O3zonupoBanHblii ¢usnonoruueckuit pacteop (O3SS) moxker ObITH 3PHEKTUBHBIM
JIONIOJTHEHHEM K cxeMe JieueHust maientoB ¢ COVID-19 (IIpuBomutcs mo pe3yibraram,
noJxyueHHbIM B OonbHuLIe Buamen Bupxen ne na [Tanoma B Manpune (Mcnanus).

2. TlpumeHeHne 030HHPOBAHHOTO (PHU3PACTBOPA y OOIBHBIX THEBMOHHUEH CPETHEH U TSKEITOH
crereau Tsoxkectn CoVIDI19 [14]. B ato uccnenoBanre ObLIN BKIFOYEHBI IBAIATh IISITh
B3pOCJIBIX NAIMEHTOB, FOCHMUTAIU3UPOBaHHbIX ¢ cumnromamu COVID-19 nerkoit u
TSDKETION CTENEHU TSDKECTH, KOTOpPbIE COOTBETCTBOBAIM KPUTEPHUSM BKJIIOUEHUS U
HaXOJHMJIMCh Ha JeueHuu ¢ 3 mo 26 anpens 2020 roga B 6oapHuUIe Viamed Virgen De La
Paloma, Manpuna, Ucnanus. BeiBogsr: COVID-19 manueHTOB ¢ JIETKUMH U TSHKCIIBIMU
CHUMIITOMaMHU, MOJTy4YaBIIMX BHYTpUBEHHOE BBeJAeHHEe O3SS B KauecTBe NOMOIHUTEIBHON
Tepanuu, MPOJAEMOHCTPUPOBAIN YIYYIIEHHUE KIMHUYECKUX CHUMIITOMOB, YIIYYIICHUE
1ab0paTOPHBIX MOKa3aTeNel U CHIYKEHHE CMEPTHOCTH.

3. MIPUMEHEHME O30HOTEPAIIMHY B KOMIIJIEKCHOM JIEHEHUU ITAITUEHTOB
C COVID-19 (Tlpensapurenbhbie pe3ynstatel denoposoii T.A., bakypunze 3.M., Ecasu
P.M., Ko3zauenko N.®., Hukonaeroit A.B. ®I'BY «HMUIL] AT'Tl um B.U. Kynakosa
Mumnsapasa Poccun, Mockga).

B coobmienun ormevaercs, uto Ha 6aze OI'BY «HMUILL Al'ull um. B.1. Kynakoa» Mun3zapasa
Poccun ¢ mapta 2020 roma pa3BepHYT HHPEKIIMOHHBIN rocnuTai b A nanuentos ¢ COVID-19
uH(pekuue. B KOMIJIEKCHOH Tepanuu HCIOJIb3YeTCSl CUCTEMHYIO O30HOTEPAIUIO Ui JeUeHUs
nanueHToB ¢  COVID-undeknueit BHE 3aBUCUMOCTH OT CTENEHH TSKECTH (JIeTKoe,
CPEIHETSKENIOE U TSKEJIOoe TEUEHUE) B YAaCTHOCTH, MPOBOJMUIIOCH BHYTPHUBEHHOE KalelbHOE
BBEJICHHE O30HUPOBAHHOTO (PM3UOJIOTHUECKOTO PacTBOPA, KOTOPbIM TOTOBHIIM HETOCPEACTBEHHO
nepe] BBEJIECHUEM Ha OTE€YECTBEHHbIX MeauuuHCcKux o3oHaropax «MEJIO30HC-CUCTEM»
MPOU3BOJICTBA Ap3aMacCcKoro snekTpomexanudeckoro 3aBoga (Poccus) u «YOTA 60-01»
npousBojicTBa «Menozon» (Poccus). O6bem nndy3un coctasnsii 400 M1, KOHIIEHTPAIUS 030HA
B pacTBOpe 4-5 MI/J TOCIIe HACHIIMICHHMS], BIMBAHUE CO CKOpPOCThIO 20 - 25 MJI B MUHYTY, 4epe3
JleHb, Bcero 6 mpouenyp Ha Kypc. JIBa pa3a B HEJENIO MALMEHTHI MOJydaad BHYTPUBEHHOE
BBenenne rimyrarnona (600 mr.) ¢ BuramuaoMm C (1 1.) B 100 M1 pu3momoruyeckoro pacTBopa.
O3zoHoTepanus nposeneHa 134 manuerTam (Bo3pacT marueHToB - oT 18 10 94 ner). Knunnueckue
JTAaHHbIE COBEPIICHHO OJIHO3HAYHO roBOpAT 00 3(h(eKTHBHOCTU 030HOTEpanuu. Bee marueHTs!
nepeHecny Tepanuio 6e3 ociaoxHeHud. OTMeueHa ObIcTpas HOpMalIM3alus TeMIIepaTyphl Tena
(50% GoNBbHBIX TUXOPAIUIH 2-3 HEAENH, TOCie BKIOYSHHS] 030HOTEpANHH - B TeUeHHe 2-3 THel



TeMIepaTypa HOpMaIU30Bajlach). Y MEHBIICHUE OJIBIIIKH B MMOKOE U MpH (PU3HMUECKON Harpyske
(U menee 22/muH), yiydineHue oka3aTenei catyparuu kuciopoaom (SpO2) moBelieHne ee
Ha 2-3 eMHUIIBI TTocie BHYyTprBeHHOU MHGY3uH. [To maboparopHbIM TecTaM: OBICTPOE CHIKCHUE
C-peakTuBHOTO Oenka ChIBOPOTKH KpoBH (0T 200 Mr/m mo 4 B TedeHnue 4-5- nHeil), 3HaYMMOE
CHWXeHHe ypoBHs peppurrHa. OTMEUEHO YBEIMYEHUE B KPOBU OTHOCHTEIHHOTO U a0CONFOTHOTO
ymciia TUMGOLNTOB, KOHIIEHTPALMU T'eéMOrjoOrHa, CHI)KEHHUE COJAepKaHUsl TPOMOOIMTOB (0
JICYCHHS YPOBEHB TPOMOOITUTOB - 6osiee S00x109/71, B TeueHne 3-X THEH - OCTETICHHOE CHIDKCHHIE
0 HOpManbHbIX BenuuuH). [lo remocrtazmorpamme: B TedeHHe 5 AHEW MOCIE BKIIOYEHUS
030HOTEPAINUN PETUCTPUPOBAIU CHIXKEHUE YpoBHS pudpuHorena u yposss D-aumepa (Takxke Bce
NAlMEeHThl TMOJIy4YaJld TEpalui0 HU3KOMOJIEKYJSIPHBIMM TelapuHaMH), HO B TPYyIIe,
JIOTIOJIHUTEIBHO MOJIYy4aBIIed O30HOTEPANUIO, HOPMaJIM3alusl COCTOSHUS CHCTEMbI I'eéMOCTas3a
npoucxoauT ObicTpee Ha 2-4- nus. CrlemoBaTelbHO, TAMEHTHI (OCOOEHHO € JIETKOW U
CPEIHETSHKEIION CTETCHBI0 TSKECTH) HE Pa3BUBAIM YTSKEICHUS TEUeHUs 3a00JIeBaHUS U
HAXOJMJIMCh MEHbIIIEEe KOJIMYECTBO JHEH B CTallMOHApE.

4. Osonorepanus 3pdextuBHa npu aedeHnn ot Covid19 u BrobaBok ycunuBaet 3pdexT ot
nekapctB. Ha cerommsimiauii newb, "Oonee 100 nayuenmos ¢ Covidl9 npownu xypc
o3onomepanuu 6 15 6orvnuyax 6 Umanuu, u éce ux meouyuncKue pe3yivmamol CO8NANU
npu oyenxe 3¢ghexmusHocmu om mepanuu u yayduieHus camoyygcmeus’”. O0 TOM 3asBUI
NPE3UJICHT UTATBSHCKOTO O0IIeCTBa KUCIOpoHOU Tepanuu (Sioot) Mapuano ®@paH3uau
Ha CIIyIIaHUAX B KOMHUTETE MO coluanbHbIM BompocaMm [lamatel. O30HOTEpanus, Mo ero
CJIOBaM, “‘MOKET OBITh OOJIBIIION TOMOIIIBIO M YCHIIUBAET YPPEKT JIEKAPCTB; UCCIICTOBAHHS
MOKa3bIBAIOT, YTO BUPYC OBICTpO oTcTymaer” [15].

5. Kuciaopoano-o3zonoBass Tepanuss kak aabioBaHT npu SARS-COV-2 undexkunum:
KJIMHUYeckoe ucciaenoBanue. Oxygen-ozone Therapy as Adjuvant in the Current
Emergency in SARS-COV-2 Infection: A Clinical Study. [16].



1. Ilposedenue MukpooOuonLoZuuecKux mecmos Ha evlA61eHUe CENneHU 3a2PA3HEHUA
6030yxa u noeepxnHocmeil, Ha 6blAG1EHUE NAMOEHHIX MUKPOOP2AHU3MOE 00 U
nocjie npoyedypuvl 0e3uH@eKyuu ¢ UCnoab306anuem ycmanosku « YaompaQzon
1.0».

Jliig ananu3a MUKpOOHOJIOTMYECKOH 3arpsA3HEHHOCTH MTOBEPXHOCTEN YCTaHOBKH, a TAKXKe
MOBEPXHOCTEH PYyK YelloBeKa U MOOMIIBHOTO Tese(oHa (KaK OJJHOTO M3 YaCTO KOHTAaKTUPYEMbIX
Y CWJIBHO 3arpsA3HEHHBIX IPEIMETOB COBPEMEHHOI'O YEJI0BEKA) ObLIM MCIOIb30BaHbI IKCIIPECC-
tectol [lerpurect (OMUY), Ilerpurect (Apoxoxu/rpuodsl), [lerputect Ha cTaQuIOKOKK (IIPO-BO
HIIO «Anbprepnarusay, r.Capatos, PO).

CornacHo MHCTPYKLUHU MPOU3BOJUTENS IO MPUMEHEHHUIO TECTOB, CTEPHIIbHBIM 30HI0M,
CMOYEHHBIM (PU3MOJIOTUYECKH PACTBOPOM, OTOMPAIIA CMBIBBI B JIAJOHHON TOBEPXHOCTH PYK
HCIIBITYeMBIX ¥ MOOMJIBHOTO TeliepoHa, O€3 MpeBapUTEIIFHOTO MBIThSI YK U 00paOOTKH
CHUPTOCOEPKAIIMMHU WIH IPYTUMH Je3UH(PUIUPYIOMUMU cpeacTBaMu. [IoBTOpHO CMBIBBI €
KOXH 3a0Upanuch Mmociie HaX0XKIeHUs 4eJIoBeKa B ycTaHOBKe « YaompaOszon 1.0» ot 30 1o 60
cekynz. [Tocne aToro 30H1bI noMemanuck B mpodupky dnneraopd 1,5 mia ¢ 300 Mk
CTEpUIILHOTO (PU3MOJIOTUYECKOTO PACTBOPA, EPEMEIIUBAIKNCH Ha BOpTeKce U uepe3 10 MUHYT
MEPEHOCHIINCh HA MUTaTeNbHYIO cpeny. st rectoB Ha onpenenenne OMY u cradunokokka
o0pa3iipl TepMocTaTUpoBaIKCh rpu 37°C, g onpeeneHus Apoxokel U rpuboB — npu
KOMHaTHOU Temnepatype (24-25°C) . BusyansHo nepBbie pe3yabTaThl OLICHUBANIU Tocie 24
gacoB juit OMY, u gepe3 48-72 gaca st Aposxokeit/rpu6oB. [110THOCT KOJOHUI OIICHUBAIH TIO
cienyrome cxeme (puc.2).

OMNPEAENEHUE PE3V/ILTATOB

oMY, KMAGAHM

BrKn
Lpoxxn/rpnbbt
CanbmoHenna
CradpunoKokK
10’ 10° 10’ - 10° 10°- 10’
06cemeHeHHOCTh OTCYTCTBYET Hebonbwan 6onbluan o4yeHb bonbluan

Puc.2 Ouenka 00ceMEHEHHOCTH MTUTATENBHBIX CPeJl IPU PabOTe C IKCIPECC —TeCTaMU
[Terpurect

[Ipu onenke obmiero mukpooHoro yucina (OMUY) nadmonaercs cHmwkeHue konndectsa KOE
ot 40 1o 75% (puc.3-8). UcxomHas 00CEMEHHOCTh pyK UCTIBITYeMbIX (N=15) Obuia
BRIpasKEHHOM 1 cocTanisna — oT 10% 1o 10°. B psze ciydaeB Habmoaamoch CHUMKEHHE
BEPOSITHOT'O KOJIMYECTBA MUKPOOPraHn3MoB (paccuntanHoe u3 KOE) Ha nopsiok, 1.e. B 10
pas.

OddexTuBHOE CHUKEHHE OOLIETO MUKPOOHOTO YHCIIa HAa TOBEPXHOCTH PYK HCIIBITYEMBIX
HaOJIrOaeTCs IPH HaXO0KICHUH B ycTaHOBKe Oonee 30 cek. [Ipu HaxoxXACHUHN UCTIBITYEMOTO
B yctaHoBke «YapTpaO30H» 1.0 60 cexynn apdexr no cHmxenuro OMY cpaaum ¢ 30
CeKYHJIaMHU, OJTHAKO CIIEAYET OTMETHTb, UTO pa3inuyHas 3(p(eKTUBHOCTH 00€33apaKUBaHUS
3aBHCUT OT UCXOJHON MHIMBHIyaIbHOH 00CEMEHHOCTH MOBEPXHOCTH PYK yenoBeka. B 3



9KCHEPUMEHTAJIbHBIX CEPUAX MTOKA3aHO, YTO MOJABJIEHHE POCTa CTAPHIOKOKKA Ha JIaJJOHHON
HOBEPXHOCTHU PYK YeJIOBEKa U MOOUIBHOTO Teae(oHa MOocie HaX0XKICHUS B yCTAHOBKE
«Yap1paO30H» 1.0 mpoucxoaut B 1,5 -2,8 paza. Poct npoxokeit/ rpuOoB Takke MOIBEPKEH
UHTUOMPOBAHUIO TIPH KpaTKoBpeMeHHOM (30 mnu 60 cex) Hax0XKIEHUH UCIBITYEMOTO B
ycraHoBke «YipTpaO30H» 1.0.

Hab6monaemoe camxenne KOE B MUKPOOHOIOTMYECKUX TECTaX C UCIOJIb30BAHUEM
noiokek [leTpuTecT mo3BOSIET MpeoiaraTh 0aKTepUIIUIHbIN 3P PEKT COBMECTHOTO
MCIIOJIb30BaHUsI 030HUPOBAHHOTO BO3/yXa U paccestHHOro Y O-u3i1ydeHus B TeUeHHE
KOPOTKOT'O MIepro/ia HaX0XkAeHUU B yctaHoBKe (0T 30 cexyHn).

Puc.3 ®otorpadun kononuit Ha cpene Ilerpurect OMY uepes 24 yaca nocie
TEPMOCTAaTUPOBaHUS (ClI€Ba — CMBIBBI C pyK uesioBeka (Ne3) mo skcriepuMeHTa, cripaBa —
CMBIBBI ¢ pyk nociie 40 cekyH]1 HaX0KAeHUs B ycTaHOBKe YIbTpaO30H 1.0).

Puc.4 ®ororpadus nmomnoxku [erpurect dpoxxu/rpudel. 6.1 — CMBIBBI € pyK
ucneitryemoro (Ne6) o sxcepuMeHnTa, 6.2 — CMBIBBI ¢ pyK mociie 30 CeKyHI HaXOXKACHUS
B ycTaHoBKe YibTpaO30H 1.0




Puc.5 ®otorpadun kononwuii Ha cpene [lerpurect OMY uepes 24 yaca mocie
TEPMOCTAaTUPOBaHUs (ClIeBa — CMBIBBI € pyK 4esioBeka (Ne2) 1o skcriepuMeHTa, crpaBa —
CMBIBHI C pyk nocie 60 cekyHJ HaxoJeHus B ycTaHoBKe YbTpaO3o0H 1.0).

Puc. 6 ®ororpaduu kononuii Ha cpene [lerpurect OMY uepes 24 yaca nocne
TEPMOCTAaTUPOBaHUS (ClIeBa — CMBIBBI C pyK uesioBeka (Ne7) 1o sKcriepuMeHTa, cripaBa —
CMBIBBI € pyk nociie 40 cekyH]1 HaX0KAEeHUs B ycTaHOBKe YIbTpaO30H 1.0).




Puc. 7 ®ororpadust nomoxku [lerpurect OMY. cneBa — CMBIBBI C pyK HCITBITYEMOTO
(Ne6) no skcreprMeHTa, CIpaBa — CMbIBBI C pyK nocie 60 cekyH I HaX0XICHHUS B
yctaHoBke YiabTpaO3oH 1.0

C nenpro aHanm3a 3()(HEKTUBHOTO yJAIIEHUS HYKJIEHHOBBIX KHCIOT C TIOBEPXHOCTEH H
BO31yXa yctaHOBKOH YibTpaO30H 1.0 6puta ucnons3oBana JJHK 6akrepuodara nsmoaa (mpo-Bo
000 «Cubsu3um», Poccust). [lezakruBarust PHK u IHK B mabopaTtopHbIX ycIoBHsIX IIpu padboTe
¢ mukpoopranuszmamiu |l1-1V rpymnmnsl naroreHHOCTH ¢ IPUMEHEHUEM OTKPBITHIX JaMIl KOPOTKOIO
Y®-uznydeHus Ha AJIMHE BOJIHBI 254 HM, UMEIOIEro MakCUMaJIbHBIA OaKTepULUAHBIN Y3PPexT,
YCIIEIIHO pealu3yeTcs B JaMHUHApHBIX Hkadax. B skcnepuMeHTe HMCHOIb30BAMCh CMBIBBI C
noBepxHocTed mamuHapHoro mkada bBAB-"Jlamunap-C"-1,2 (mpo-Bo «JlaMHHapHBIE CHCTEMBI»,
Poccust) — orpunaTenpHblii KOHTPOJb; CMBIBBI C MOBEPXHOCTEH Ja0OpAaTOPHOIO MOMENIEHHS
(TTOJNOXKUTENBHBIA KOHTPOJIb); CMBIBBI C BHYTPEHHEW IMOBEPXHOCTH YCTaHOBKU YibTpaO30H
1.0,maxoquBIIeTOCST B pekume paboTel Oomee 15 muuyt (mpobwr 1, 2, 3). Ha kaxmyro ux
MOBEPXHOCTEH TPEIBAPUTEIILHO HAHOCHUIIM BOJHBIN pacTBop, coiepxammii 36 wHr/mkn JJHK
Oaktepudara 1IM0O/1a, U OCTABISUTM Ha 3 MUHYTHL. BHYTpH YCTaHOBKH B Pa0OTaIOMIEM PEXHME
anTUTIKAIMS PacTBOpa Ha KOPIYC HaHOCHIIAach B BepxHel yactu (0,5 M ot Y® namm) — npoda 1,
cpenueit yactu (1,3 M ot ucrounuka Y®) — mpoba 2 wu HkHeH yactu (2 M) — mpoba 3.
CoOpanHblif MaTepuan aHanusupoBaics MetoaoM IILP B peasbHOM BpeMeHH (aMITIH(pHUKATOP
CFX96, BioRad, USA).

Ha puc. 8 mpexacraBieHo BIMSHHE Ha OTHOCHUTEIBHYIO KOHIICHTPAIWIO KOMHPYEMBIX
amrmukoHoB JIHK Oakrepuodara nssmOna mpu 3-MHHYTHOM OKCIIO3UIIMM HA TMOBEPXHOCTH
ycTaHOBKH «Y1bTpaO30H 1.0».
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Puc.8 OtHocuTenpHOE KOJIMYECTBO aMIUIMKOHOB (B %) mocne o6pabortku npod JJHK
OakTeprodara B pa3HbIX ydacTKaxX yCcTaHOBKH «YbTpaO30H 1.0»

CornacHo JaHHBIM JHUTEPATYpHl U MH(POpMAIUK pa3pabOTYMKOB JIAMUHAPHBIX IIKa(]OB,
IIPH UCTIOIB30BAHUKM OTKPBITHIX Y D J1aMIT KOPOTKOBOITHOBOT'O H3TYYCHUS 3HAYUTEIILHOE 1TaJICHUE
Y ®-uHTEHCUBHOCTHU C YBEJIMUEHUEM PACCTOSIHUS OT UICTOYHUKA: 2 cM — 9,3 mBTt/em%/c, 25 cm- 1,3
MBt/cm?/c, 50 em — 0,7 MB1/cm?/c. Bmecte ¢ TeM, s dexktuBHOCTS Y D-U3TyUeHUS B yCTAHOBKE
«YnpTpaO30H 1.0», peaqTn30BaHHOTO OJHOBPEMEHHO C 030HUPOBAHUEM BO3/1yXa M OBEPXHOCTEH

U ¢ obecrieueHHMEM MUPKYISIHWN BO3JYIIHOTO MOTOKA, 0€3yCIOBHO, MPHUBOAUT K YMHOXKEHUIO

ne3nHpunupyromero 3 dexra.



3. H3yuyeHHe <«IPOTHBOBHPYCHOI0» IUTOKMHOBOIO CTaTyca KPOBHM 4YeJOBeKa Iocje
HAXO0KAeHUsl B anmapare 1Js Ae3uHpexuuu YiabTpaO3on 1.0 (TY 32.50.50-001-44527990-
2020).

Hns ydactus B skcnepumente 20 nobpoBoiblieB oboero mona (Bozpact oT 20 mo 40 jer)
3HAKOMMWJIM C LEJIAMH, 33Ja4aMd U METOJaMM HCCJIEIOBaHUS, a TaKKe IONIy4alud y HHUX
UH(POPMHUPOBAHHOE COTJIACHE Ha y4yacThe B JKcrmepuMeHTanbHoi wactu HUP. Jlo Hauama
UCCJICIOBaHMsI MCIIBITYEMbIE OIPALIMBAIUCH HA MPEAMET HAJIMYMA XPOHUUYECKUX 3a00JIeBaHUM,
HenepeHocuMocTu Y @-u3ilyueHuss W 030HA, HalWuuMe ajieprudyeckux 3aboneBanmii. He
JoIycKanuch nuna ¢ camnromamu OPBU (oBbIIeHHON TeMIIepaTyphl, Kalis, HacMopKa). 3a 3
JIHS 710 9KCIIEPUMEHTa y UCTBITYEMBbIX 3a0Hpanach BeHO3Has KpoBb. I10BTOpHO 3a00p BEHO3HOM
KPOBHU IMPOXOWII TIOCIIE HAXO0XKIEHUS YeJloBeKa B ycTaHOBKe «YibTpaO3oH 1.0» B Teuenue 30-60
cekyHJ yepe3 15 munyrt. [locranoBka MDA — nccienoBanuii npoxoauia Ha 6a3e gabopaTopuu
uMMyHoJoruu HaydHo-HccinenoBaTennbckoro Meanko-ounonorndyeckoro nenrpa HUTU wm.
C.I1.Kamuupt ®I'BOY BO «YnpgHOBCKMI ToCyAapCTBEHHBIH YyHHUBEpcUTET». Vcrosib30BaHbI

HabopsI pou3BoicTBa «Bekrop-bect» (r.HoBocubupck, Poccus).

IFN IL-6 TNF IL-1b

Puc.9 YpoBeHb MpoBOCHATUTEIBHBIX «IIPOTUBOBUPYCHBIX)» IIUTOKUHOB (B IT/MJI) B CHIBOPOTKE
KpOBU 70 (CHHUE CTOJIOMKH) U TIocTie (KpacHbIe CTOJIOMKHM) HAXOXACHUS UCTIBITYEMBIX B TCUEHUE
30-60 cexyHn B ycraHOBKe «YIbTpaO30H 1.0»

IFN-ramma —wunTepdepon, IL-6 — unrepneiikun -6, TNF —¢akrop Hekposza omyxomm, IL1b —
uHTepIelikuH 1 Oeta



[Ipu mpoBeneHuu aHamM3a NapaMeTPOB KPOBH HCIBITYEMBIX - 3I0POBBIX JOOPOBOJIBLIEB B
Bo3pacte oT 20 no 40 neT BBIABIEHO, YTO KOHLEHTPALMs IMPOBOCHAIUTEIbHBIX LIUTOKWHOB
(ramma-untepdepona y-IFN, dakropa Hekpoza omyxomu oTNF, unrepneiikuna-1 IL1-beta,
uHTenneiiknaa-6 IL-6 ) B mepudepudeckoil KpOBH B TOJABISAIONIEM OOJIBIIMHCTBE HMEET
TEeHACHIMIO K cHIkeHHIO (puc.9). [Ipenensl konebanuii M3y4eHHBIX [IUTOKUHOB Y UCIIBITYEMbIX
HaXOAWINCh B peepeHCHBIX 3HAUYEHUSX TPYIIBI JOHOPOB, MPEACTABICHHBIX B WHCTPYKLIUHU
npousBoauTenss HabopoB «Bekrop-bect». Ilpuuem ormeden crnepyrommid  (akT: mpu
MOBBIIICHHBIX UCXO/IHBIX 3HAUYEHUSX MPOBOCMATUTEIbHBIX IUTOKMHOB Y YeJIOBEKa Ha0J10/1a10Ch
3HAYUTEIbHOE CHUYKEHHE YPOBHS LIMTOKMHA B KPOBM mociie HaxoxaeHus B «YnptpaO30H» 1.0

(ormeueHo B 15% citydaes).

B ycioBusix o0irydeHHs1 KPOBH YesioBeka iN Vitro Habroaucst mpoTHBOMOIOKHBIH 3D deKT: Ha 5
oOpa3lax BEHO3HOW KpOBHU 4ejoBeka mnocie 1, 3, 5 MHUHYTHOrO HaXOXXJIEHHUS B YCTAaHOBKE
VaprpaO30H oTHOCUTENBHO KOHTPOJIBHOTO 00pasiia, HaXOAUBIIETOCS BOBHE, OTMEUEHO YTO B
oonpimmHCcTBE citydaeB (80%, 4 obpasna u3 5) ypoBeHb IIUTOKMHOB BO3PACTall, YTO MOXKET OBITh
KOCBEHHBIM MOJITBEPK/IEHUEM CTUMYJIALIUUA 030HA JIEUKOUUTOB nepudepuueckoil kpou. OnHako
JUISL pean3anuu 1aHHoro 3ddekra HeoOxoauMo OoJiee JUIMTENLHOE BO3ICHCTBHE, KOTOPOE CTAJIO

BO3MOJKHBIM MK 00JTydeHHH KPOBH N VItro.

OaHuM U3 MEXaHU3MOB OHOJOTHYECKOTrO JIEHCTBUS 030HA SBJSETCS MMMYHOMOYIUPYIOLIUI
¢ dext. OH peanusyeTcst yepe3 CTUMYIISINIO SAepHOro TpaHCKpunnuoHuoro ¢akropa NF-kB,
KOHTPOJHUPYIOHIETO CUHTE3 MCANATOPOB BOCHAJICHUSA, B HACTHOCTHU UCCIICAOBAHHBIX TUTOKNHOB.
Ha cuctemMHOM ypoBHE (LIETTOCTHBIM OpraHHU3M) MPHU OTCICKUBAHUN KPATKOCPOUHOTO BIUSHUU
030HA YCHUJICHHE CHHTE3a MPOBOCIAIUTENbHBIX ITUTOKHHOB JICMKOLIUTAMH KPOBU 4YEJIOBEKa B
JTAHHOM JKCIIEPHMEHTE HE OTMEYCH, 4TO HAOJIOMaNIoCh B YCIOBHSAX IN VItro (mo BpeMeHU B

HECKOJIBKO pa3 NpCBhIIAIOIICC SKCITO3UIIHIO B }’CTaHOBKe).

O30HO-KHMCIIOPO/IHAsE CMECh MOJYJINPYET OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, TaK KaK
CBOOOAHBIE paJuKallbl HEUTpalIu3ylOTCs aHTHMOKCHJAHTaMH; B JIaHHOM ClIy4ae YMEpEHHbIE
KOHIEHTPALlUU 030HA SIBJISIFOTCS] CTUMYJISATOPAMU aHTHOKCHIAHTOW CUCTEMBI 3aIIMUThI OPraHu3Ma,
U TPOUCXOJTUT CTUMYJSIMS KUCIOpoaHOro Mmerabonusma. Ilomamanue o30Ha B OpraHu3Mm
4eJ0BEeKa MPUBOAUT K UMMYHOMOIYIUpyromuM 3¢dexram, nockonbky ADK neicTByoT Kak

MecceHkepsl npu aktuBaiuu NF-kB, nnaynupyrot skcnpeccuto renos (puc.10).
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Puc. 10 buonoruueckue >3¢pdexts 03oH0Tepanuu (Ilepdatiok T.I'., 2010)

O30H, BIBIXa€Mbli B COCTaBe BO3IYLUIHOW CMECH B YCTaHOBKE, OBICTPO MOCTYINaeT B
KPOBOTOK 4Y€pe3 JIETKUE, U UMEET YPEe3BbIYaiiHO BBICOKYIO PEaKIMOHHYIO CIIOCOOHOCTL. B aTOM
CBSI3M 0COOOr0 BHUMAHUS 3aciyXHBAaeT M3y4deHHE BIIMSHUS O30HA HAa KPOBb, B YACTHOCTH, Ha
OPUTPOLIUTHl KAaK AKTHBHBIE YYACTHHUKH OKHCIMTEIbHO-BOCCTAHOBMUTEIBHBIX peakuuil. bwiio
OLICHEHO BIIMSHUE 030HA HA COCTOSIHUE ITPO-U @aHTUOKCUIAHTHOT'O CTAaTyca I1a3Mbl U SPUTPOLIUTOB
KPOBH HCIIBITYEMBIX IOCTIE KPATKOBPEMEHHOTO HaxoXk/aeHus B ycraHoBKe «YnbTpaO30H» 1.0

(30-60cekymm).

I/I3BCCTHO, YTO MHTCHCUBHOCTDb NCPECKHUCHOI'0 OKUCJICHUS JIMITUAO0B (HO.H) B OpraHusmMe

HAXOJHUTCS TOJ KOHTpolieM aHTHOKcuAaHTHOH cuctembl (AOC). Ilpu »ToM BakeH OanaHC



nporueccos B 1aHHOi cucteme. Eciin AOC He B COCTOSIHUM CITPABUTHCS C TOKCUYECKUM BIUSHAEM
030HA M yBEJIHYEHHE €€ aKTMBHOCTH HenocTtaToyHo jais noanaepxkanus [10JI Ha crannonapHoM
ypOBHE, TO MpoucxoauT Hapymenue 6ananca [TIOJI-AOC. 3To conpoBOKIaETCS HAKOTUICHUEM B
KpOBU TIPOJIYKTOB, KOTOpHIE OO0JaTal0T MEMOpPaHIECTPYKTUBHBIM 3(P(HEKTOM ¢ BBI3BIBAIOT
HapylieHus peojorudyeckux cBorcTB kpoBHu (IlaBmoBa O.E., 1998). VpoBeHb MaloHOBOTO
anpaeruaa (MIA) — xak Bropuunoro npoaykra [1OJI B spurporuTax siBiseTcst ”HGOPMATUBHBIM
nokaszarejeM WHTEHCHUBHOCTH IPOIECCOB CBOOOJHOPAAMKAIBLHOIO OKHCICHHS B MeMOpaHax
KJIETKH. YpoBeHb M/IA B remosm3are s3puTonuToB U miazme D/ TA-cTaOunm3npoBaHHON KPOBU
OmpeNesuIi B TeCTe ¢ THOO0apOUTYpOBOM KHCIOTOM mo Meroxy AnmpeeBoit JIL.U. (1988).
Konrenrpanuto  BoccraHoBieHHoro riyrationa (GSH) —  OCHOBHOro  KOMITOHEHTa
AQHTUOKCUIAHTON 3alllUThl APUTPOLMUTOB oneHuBaaun 1o Meroauke Ellman E. (1972) B
momudukanuu Kaprnumenko AWM. B skcnepumente Ha J00poBOjibLIAX B IeMOJIM3aTe
SPUTPOLUTOB HAOIIOAANIOCH CHIKeHHE ypoBHS MJIA kak B mia3me, Tak M B 3PUTPOLUTAX U
YBEJIMYCHHUSI KOHIIGHTpAIUU TiiyTatnoHa BocctanoBieHHoro (GSH) (puc.11, 12). Dtu nanHbIe
CBHUJICTEJILCTBYIOT 00 OTCYTCTBUM OKCHAATUBHOTO CTpecca Ha YPOBHE KpOBH IIOCIE
KpaTKOBpEMEHHOro InpeObiBaHusl B ycraHoBKe YibTpaO3on 1.0. HamportuB, paHHble cABUTH
KHCJIOPOJHOTO METab0IM3Ma OTPAXKAIOT MOJIOKUTEIbHOE BIHUSIHUE 030HA HA KOMIIOHEHTHI KPOBU

3/10pOBOT0 Y€JI0BEKA, KOTOPOE MPOSIBIISIETCS B YCUJIEHUU aHTUOKCUIAHTOB U nojasieHuu [10J1.

YposeHb MA v GSH B aputpouymTax
NCMbITYyeMbIX
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Puc.11 Yposenp MJIA u GSH (MKMOJIB/T) B TEMOJIM3ATE SPUTPOLIUTOB UCTIBITYEMBIX [0

Y TIOCJIC HaXOXKJIeHUs B ycTaHOBKe YbTpaO3oH 1.0
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Puc.12 Yposenr MJIA u GSH (MKMOb/1T) B 11a3Me KPOBH HCIIBITYEMBIX [0 U TOCIHE

Hax0XJeHus B ycraHoBKe YibTpaO30H 1.0

[Tockonbky 3¢ ¢eKTsl 030HOTEpanuu J0303aBUCHMBI, a IapaMeTpsl CBOOOIHO-
paZuMKaIbHOTO TOMEOCTa3a, Ha KOTOPBIA TPEXKIEC BCETO HAIPABICHO JEHCTBHE O30HO-
KHCJIOPOJHOM CMeCH, MHIUBUAYaJbHbl U JTUHAMUYHBI, TO O30HOTEPANEBTUYECKHE METO[IbI
BO3JCUCTBUS Ha OpraHu3M HEOOXOIUMO IPOBOIUTH HAa (PoHE OMOXUMHMUYECKOIO KOHTPOJISA

COCTOSIHHS TIPO- ¥ aHTHOKCUIAHTHOM cUcTeMbI opranusma [17].

CornacHo nanasiM O0yxoBoit JI.M. (2008), Bo3zaelicTBHEe 030HA HA OENKH IJI1a3Mbl KPOBU
3aKJII0YAETCs B HMX OKHCIUTENbHOW MOAU(UKALUY, HAMpaBiIeHHE U CTENEeHb KOTOPOU
OTIPEICIIIOTCS KaK MCIOIh3yeMON KOHIICHTPAIMEeH 030Ha, TaK U CTPYKTYPHBIMH OCOOSHHOCTSIMU
OCNMKOBBIX MOJIeKyJl. Hwu3kue 036l 030Ha CIIOCOOHBI CHIDKATH YPOBEHb OKHCIUTECIBHOMN

MouduKaIu OeNIKOB MIa3Mbl KpoBU 00bHBIX [18].

Ha6n10)1aeMHe N3MCHCHHUA KPOBU HUCHBITYCMBIX TIIOCJIC HAXO0XICHHA B YCTAaHOBKC
«YnprpaO30H 1.0» He TO3BOJSIOT MPEAIONAraTh TOKCHIECKAX IPPEKTOB 030HA (TPOSBICHUA
OKCHJIATUBHOT'O CTPECCa/CTUMYJISLMU BOCHAIUTENBHBIX LUTOKMHOB) B T€X KOHIIEHTPALUSX,

KOTOPBIC MOJIYJacT YCJIOBCK IIPU KPATKOM HAXOXJACHUU B YCTAHOBKC (B teuenue 30 umm 60

CEKYH]).

ITo cyOBbEKTHBHBIM OIIEHKAM YYaCTHUKU SKCIIEPUMEHTa He HCHBITHIBAIM B YCTaHOBKE
«YapTpaO30H» 1.0 HENMPUATHBIX OIIYIIEHUN - FOJOBOKPY)KEHHUS, TOIIHOTHI, TOJOBHBIX W WIN

WHBIX 00JIeH, CTpaxa/TpeBOTH.



3AK/IIOYEHUE.

I[Ipu nposenenun HUP «Ouenka 3¢dekTuBHOCTH 00€33apaKMBaHHMS BO3AyXa H
W3MCHEHHUsS IMapaMeTpOB KPOBU YENIOBEKA IMPH HUCIOJIL30BAHUU amnmapara Ui Je3HH(PEKIUU
YaptpaO30n 1.0 (TY 32.50.50-001-44527990-2020)» TOJNy4eHBI JaHHBIE, CBUJETEILCTBYIOMIHE 00
¢ dexTrBHOM 00€33apaKMBaHUK BO3JyXa M MOBEPXHOCTEH U OTCYTCTBUM TOKCHYECKHX
3¢ (eKxToB Ha OpraHu3M UYelnoBeKa, B YACTHOCTH:

- IIPYU MPOBEICHUN MUKPOOUOJIOTUIECKOTO aHAIH3a C UCIIOJIB30BAHUEM IKCIIPECC-TECTOB
[Terputect (OMY), Ilerputect (dpoxoxu/rpudsl), Ilerpurect Ha CTaQUIOKOKK C IEIBbIO
BBISIBJICHUSI CTETICHU 3aTPSA3HEHUS BO3/1yXa M IOBEPXHOCTEN HaOII01aeTCsl CHIYKEHUE KOJIMYECTBa
KOE ot 40 no 75% .

- npu aHanuse J{HK 6axrepuodara nsasm6aa meronom [P nokasano, 4o npu anmimkanuu
pactBopa, conepskamiero 36 ur/mkin JIHK ¢dara, Ha mOBEepXHOCTh YCTAaHOBKH HanOOJIbIIAs CTETICHD
nerpaganuu JJTHK orMeuanacs B BepxHEll M cpeiHeN yacTH yCTaHOBKM Ha paccrosinuu 0,5 u 1,3m
oT Y ®-namir.

- TIPY POBEJICHNH aHAJIN3a TApaMETPOB KPOBH HCIIBITYEMBIX BBISIBIICHO, YTO HAXO0XKICHUE
B yctaHoBke «YpTpaO30H» 1.0 (TVY 32.50.50-001-44527990-2020) HE BHI3BIBACT MOBBIIICHUS YPOBHS
MPOBOCHAIUTENBHBIX HUTOKMHOB (ramma-uHTephepona y-IFN, pakxropa Hekposza omyxonu aTNF,
unrepaeiikuna-1 IL1-beta, wnreiineiikuna-6 IL-6 ), B OOJBIIMHCTBE CIy4aeB BBI3bIBAS HX
cHmkenne. HaOmromaercss Takke CHUKEHUE MPOJIYKTOB IMEPEKHUCHOTO OKHCIICHUS JIUIHJIOB
(mokazarenb OKMCIUTEIFHOTO CTPECCa) M MOBBIIICHUE aHTHOKCUAAHTHOW CUCTEMBbI (TJTyTaTHOHA
BOCCTaHOBJICHHOTO) B IJIa3M€ M IPUTPOLUMTAX Mocie npedbiBaHus B yctaHoBke oT 30 mo 60
CEKYH/I.

Ha ocHoBanuu ananmn3sa pe3ysibTaToB MOXHO MPE/JIOKUTD CIAEAYIONINE PEKOMEH /IAIINH

- ONTUMAaJIbHBIM BpEMEHEM HaxOXKJCHHs 4yeloBeka B ycTaHOBKe «YinpTpaO30H»
1.0 (TY 32.50.50-001-44527990-2020) MOKHO cuuTaTh HHTepBan 30-45 cek.

- KOHIIGHTpalMs O030Ha ,MCIOJIb30BaHHAs B JaHHOW YyCTAHOBKE, HMeEeT
obe33apaxuBaromuii 3p(HEKT U HE CO3JaeT Ha YPOBHE OpPraHH3Ma 370pOBOTO UYEIOBEKa
BBIPQKCHHBIX HETATHUBHBIX 3(PQPEKTOB B BUAC OKHUCIHTEIHLHOTO CTPECCa U CTHMYIISIIIHH
BOCTIAJIUTEIHHBIX [IUTOKUHOB.

- JUISI HUKHEW 4acTH YCTaHOBKHU Ui yAydlIeHHus: 00paboTKHU MOBEPXHOCTEN Tena
YyeJIoBeKa BO3MOXKHO YCUJIEHUE LIUPKYIIALNUNA 030HO-BO3yLTHONW CMECH.
buonornueckast akTHBHOCTb 030HA - 3TO pe3yJbTaT U3MEHEHHUsSI CBOOOIHOPAIUKATIHLHOTO

cTaTyca OpraHu3Ma B OTBET Ha TOCTYIJICHHE AaKTHBHBIX (OpPM KHUCIOpOAa U O30HOBBIX
MeTabonmuToB. HU3kne KOHIIEHTpaIK 030HA HE MPOSBISIOT TOKCHYECKOTO JCUCTBUA, TaK Kak

CBO60I[HLIC paaruKaJIbl HCﬁTpaHHSyIOTCH AHTHOKCHJAHTHON CHCTEMOIA. O3OHO-B03I[y1_HHa$I CMECChH



B HHU3KHUX KOHLEHTPALHUAX MOAYJIHUPYET OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH 3a CUET
CTUMYJISIIIUM  aHTHUOKCHJIAHTHOW CHUCTEMBbI, TaKX€ OKAa3blBA€T AaKTUBALUIO KJIETOYHOTO U
rymopaibHoro ummynutera (Risevuti G., 2020).

B Texnonornueckom pemieHur yctanoBku YiibTpaO3oH 1.0 (TY 32.50.50-001-44527990-2020)
00BeAMHEHBI 2 MOAX0/a, KOTOPhIE MPU COBMECTHOM KPAaTKOBPEMEHHOM JEHCTBUU YCHUIMBAIOT
Ne3UHQHUIMPYIOMNKA, B  YaCTHOCTM  BUPUIMIHBIA, 3(deKTb, a Takke 3alycKaioT
(U3MOTIOTHUECKUE MPOLIECCHI, HAIIPABJICHHBIE Ha HeCIeM(PUYECKYIO 3aIUTy OpraHU3Ma.

CornacHo skcrnepuMeHTanbHbIM gaHHbIM Carpendale M.T., 1991, 1993 Bupunuanas
AaKTUBHOCTh O30HA CBSi3aHA C AaKTUBAlMEHl MEPEeKUCHOTO OKHCIEHUS JIUIUJI0B MEMOpPaHbI
KaICyJIMPOBAHHBIX BUPYCOB, YTO 3aTPYAHSIECT UX CBSI3bIBAHUE CO CICIU(PHUECKUMU PEIETITOPAMU
KJIeTOK. MexayHapogHoil accoumanueit ozoHorepaneBToB B 2020 r. B kiumHukax Mcnanuum
uHUIMpoBaHa padora «Knuuuuyeckas 3¢pGeKTUBHOCTh Tepanui KOPOHABUPYCHON MH(EKINU C

IIOMOIIBIO0 030HA M aHTHOKCHAaHTHOM Teparmun» (Hernandes A., 2020).

Takum oOpa3om, ycranoBka YibrpaO30H 1.0 (TV 32.50.50-001-44527990-2020) 3¢hPeKTHBHO
00€3BpEKUBACT IMOBEPXHOCTH, B YAaCTHOCTH IMOBEPXHOCTH PYK 4YEJIOBEKa, HE OKa3bIBacT

HETaTHUBHOI'O, TOKCHUYCCKOI'O 3(1)(1)6KT8. Ha 11apaMeETpbl KPOBH YCIOBCKA.
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