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AKTyabHOI TTpo0JIeMOIi COBPEeMEHHOM MEIUIIMHBI SIBJIICTCS] BHISIBIEHUE TE€pPaIrieBTH-
YeCKHUX MMILEHEH I ToAaBAeHUsT “LIMTOKMHOBOIO IITOpMa” MPU KOPOHABUPYCHOM
6osiesHu (COVID-19), OCI0XHEHHOI OCTPbIM pecClUpaTOPHBbIM AMCTPECC-CUHIPO-
moM (OPIIC) ¢ conyrcTByIonieit rumokcemueii. OMHaKo KIIIOUYEeBOM IUTOKWH U €T0 OT-
HocUTebHBIN BKJan B matoreHed OPIC, mpuBoasiuii K BBICOKOW CMEPTHOCTH, 1O
cHX Mop He ompenesieH. B pabore rpoBeneHa cpaBHUTENIbHAsSI OLIEHKA BIUSIHYUSI TTOBbI-
[IEHHOTO CHCTEMHOTO YPOBHS MPOBOCHAIUTENbHBIX IUTOKKMHOB UJI-1B, ®HO-10 1
MNJI-6 Ha OCHOBHbBIE KOMITOHEHTHI JbIXaTEJbHOrO LUKIIA (ATTEPH IbIXaHWS) U BbIKU-
BaeMOCTb KPBIC B YCJIOBUSIX TTPOTPECCMBHO HapacTaloliieil octpoii runokcuu. Hapac-
TaHUe TUIIOKCUY BOCITPOM3BOIWIA METOIOM “BO3BPATHOTO JbIXaHUsI” (OT HOPMOKCHUU
JIO alTHOB), PETUCTPUPOBAJIN IbIXaTeJIbHBII 00bEM, YACTOTY JbIXaHUsI, MUHYTHBI 00b-
€M IbIXaHUsl, OKCUTeHalnio KpoBU (SpO,), BpeMsl HaCTYIUIEHUs alTHO3, TIPOLIEHT BbI-
XKMBAEMOCTU B TIOCTTUITOKCHYECKUM Tepuon. CpaBHUTEIbHBIN aHAJIU3 TMPOBOIWIA
IIPM JIETKOI, yMepeHHOM U Tsikeoii crenenu runokeun (FjO, = 15, 12 u 8%). TToka-
3aHO, YTO HapacTalolllasi TMITOKCHUsI COMTPOBOXAAETCSI PE3KUM YrHETEHUEM KOMITeHCca-
TOPHOTO POCTAa BEHTWJISILIUU JIETKMX y KPBIC C TTOBBIIIEHHBIM CUCTEMHBIM YPOBHEM
NJI-1B u ®HO-0.. BHyrpuBeHHOe BBeneHue MJI-6, HANIPOTUB, BbI3IBAET MHTCHCHB-
HOE TIOBBIIIEHUE BEHTUJISILIMU JIETKUX 10 Mepe HapacTaHus runokcuu. Ocrpasi rTumno-
keus (FjO, < 8%) y Bcex KpbIC CONPOBOXKIATACh HAPYIIEHUEM PUTMUYHOTO IbIXaHMUS,
MepexoAsilero B anHod. [TocTrunokcuyeckoe BOCCTAHOBJICHUE AbIXaHUs (BbDKUBA-
Hue) y rpymi ¢ UJI-1B u @HO- 1o cocrassiio 50%, a ¢ BBeneHueM WJI-6 tonpko 10%
1O CPaBHEHUIO C KOHTPOJIeM. Pe3ysibTaThl CBUIETEIBCTBYIOT, YTO MOBBIIIIEHHBIN ypO-
BeHb MJI-6, HecMOTpsI Ha OTCYTCTBUE NUCHYHKIMU JbIXaHMs Ha HadyaJbHOM 3Talle
Ppa3BUTHSI MTATOJIOTUYECKOTO TPOLiecca, MTPUBOAUT K OOJbLIEH CMEPTHOCTH KPbIC, YeM
NII-1B u ®HO-10, uto nossosisieT cuntath MJI-6 paHHUM MPOTHOCTHYECKUM GUO-
MapKepOM BBICOKOTO PUCKa JIETAJIbHOTO MCXOa MPU TSKEJIOi CTeNeH TUITOKCUU.

Karouegvie croéa: “INTOKMHOBBINA IITOPM™, OCTPBIl peCHUPATOPHBINA AUCTPECC-CUH-
NPOM, HapacTarolasi TMITOKCEMUS, MAaTTEPH IbIXaHUsI, ATHOD
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M3BecTHO, 4TO Hecnieln(UIECKUM YHUBEPCAJIbHBIM OTBETOM OpraHM3Ma Ha AeiicTBUE
TMOBPEXIAIOIIMNX 9K30- U 3HAOTEHHBIX (DAKTOPOB, BBI3BAHHBIX BHEAPEHUEM BUPYCHOM
uiau OGakTepuaibHOM MHMEKIIUMU, SBISIETCS CUCTEMHasl BoclajauTesabHas peakuus [1].
Pa3BuTue cucCTEMHOIl BOCTIAJUTENBbHON peakuuu OOYCJIOBJIEHO HEKOHTPOJIUPYEeMOid
MaCCHUBHOM MPOAYKIIMENH MeauaTopoB OCTpoda3oBOro oTBeTa, BKIIOYAsl MPOBOCHAIM-
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TeJbHBIE IIMTOKUHBI — UHTepieiikuH- 13 (WUJI-1P), unrepreitkuu-6 (UJ1-6), daktop He-
Kpo3a onyxonu-aiabda (PHO-o) u MHOrue apyrue 6MOJOrM4ecKr aKTHBHbBIC BEIIEeCTBA
[2]. BripaboTKa GOJIBIIOTO KOJIMYECTBA MEIMATOPOB BOCIAJICHUSI TIPUBOJIUT K aKTUBa-
I UMMYHHBIX KJIETOK U BBICBOOOXIIEHMIO TTOCJIeIHUMH HOBOIM MOPLMU MEIUaTOPOB
BCJIEACTBUE HAIMYMS HEKOHTPOJIUPYEMOU MOJTOXUTEIbHOU 00paTHOM CBSI3U MEXY 9TH-
mu nipouieccamu [3]. Bo3HuKaeT mopovYHbIit KpyT, KOTOPBIii BBI3bIBAET pa3pyllieHUE TKa-
Hell oyara BocHaJeHUsl, paClpOCTPaHEHUE PeaKlIMU Ha COCEHUE TKaHU, BbIXOM IIPOBOC-
NajJuTeNIbHbIX HUTOKMHOB B KPOBEHOCHOE pyciio. B pe3ynbrare BocnajieHue npuoodpera-
€T CUCTEMHBIi1, TeHepaJIM30BaHHbBII XapaKTep, OXBaTbIBasi BECh OPTaHWU3M B 1IEJIOM.

B HacTosiiiee BpeMsi 1oKa3aHOo, YTO KaCKaJHOE BLICBOOOXKIECHME IMTOKWUHOB, UMEHYE-
Moe “IIMTOKWMHOBBIM IITOPMOM”, aCCOLIMMPYETCSI C MOJMOPTaHHON HENOCTAaTOYHOCTHIO
[4, 5], Toe B GOJBLIMHCTBE ClIydaeB OPraHOM-MUIIEHBIO SIBJISIIOTCS jierkue [6]. Tunepak-
TUBallUsI UMMYHHOTO OTBETa MOXET BbI3BaThb Pa3BUTHUE OCTPOTO PECIIMPATOPHOrO AUC-
TPecC-CUHAPOMA, XapaKTepU3YyIOLIEerocsi MHEBMOHUEN, DKCCYNaTUBHBIM TOPaXKEHUEM,
CHMKEHHMEM 3JIJaCTMYECKMX CBOMCTB JIETKUX, TPOMOOAMOOIMEH JIeTOYHOM apTepuu, Ha-
pyllIEHUEM BEHTWISILIMOHHO-TIeP(Y3MOHHBIX OTHOLIEHUN B JIETKUX U YXYIILLIEHUEM ra3o-
oOMeHa, YTO B KOHEUHOM MTOTe TPO3UT OCTAHOBKOMA IbIXaHUS U JIETAJIbBHBIM MCXOI0M [7].
HMmMmerorcst naHHBIE, YTO TSXKECTh IMPOTEKAHUs 3a00JIeBaHUSI U BHYTPUOOJIbHUYHAS CMEPT-
HOCTb TALIMEHTOB YCYTYOJISIIOTCSI OCHOBHBIM TIPOSIBIEHUEM OCTPOTO PECIMPATOPHOTO
MUCTpecC-CUHAPOMa — OBICTPO HapacTarolleii runokcemueit [8, 9], BrI3bIBaOIICH H0-
TMOJTHUTEIBbHYIO 3KCIPECCUI0 TMPOBOCMAIUTENbHBIX LIMTOKMHOB B KPOBM, TaKMX Kak
®HO-0, UJI-1B u WUJI-6 [10]. KnuHuyeckue HaGMONEHUST OOHAPYXMIM HATUYNUE TeC-
HOM CBSI3WM MEXIy CTENEHbIO U MPOJOIKUTEBHOCThIO TUITOKCEMHUN U CMEPTHOCTBIO Y
MallMeHTOB C OCTPbIM PECTIUPATOPHBIM IUCTPECC-CUHAPOMOM [11].

NmMeroTcst mokasarenbCTBa, YTO CPEAM MHOXECTBA BbICBOOOXKIAIOIIMXCS LIIMTOKUHOB
MpY CUCTEMHOM BOCTIAJIMTEIbHOI peakKMy OJHUM M3 OCHOBHBIX MEIMAaTOPOB BUPYCHOI
rmHeBMOHMU siBysieTcst MJI-1[, ncrmonb3yemblit B KadecTBe GroMapKepa Impu Kiaccudu-
Karuu Tsxkectr 3aboseanust [7]. UJI-1P — Hanbosee M3ydeHHBIN IIEHOTPOITHBIHA IIUTO-
KUH, 3 dekThl aeiictBus kotoporo cxogHbl ¢ ®HO-0, TakKe OTHOCSIIETrocsi K OCHOB-
HBIM TIPOBOCIAJIMTEIbHBIM LIMTOKWHAM, KOTOPbIil B CBOIO OYepelb CITOCOOCTBYET BbIpa-
0GOTKe IPYruX [UTOKUHOB, B TOM yucie u MJI-6 [12]. DTOT LIMTOKWH, 00Iagafolnii Kak
MPOBOCTIAJIUTEILHBIMU, TaK U TIPOTUBOBOCTIAIUTEIbHBIMU CBOMCTBAMM, 3KCIIPECCUPY-
€TCsl CTPOMAJIbHBIMU U UMMYHHBIMU KJIETKaMU, a €0 BHICBOOOXIEHUE PEryInupyeTcs, B
vyactHocTH, WJI-1P u dakropom Hekposa omyxoieit @HO-o [13]. Kpome Toro, o6oit
BOCHAJIUTEIbHBINA CTUMYJI YBEeTUYIMBaeT 3KcIpeccuio MJI-6, 4To TakKe MOXET CIIYKUTh
tpurrepom mist UI-1p u ®HO-o.. MacnirabHble KIMHUYECKHE UCCIIEIOBAHMUS, TIPOBE-
IIeHHbIE Ha TOCIUTAIM3UPOBAHHEIX IalmeHTax ¢ auarHozoM COVID-19, ycraHoBwin,
4TO B OTJIMYME OT JIETKOI (hOPMBI TSIXKEI0e U KPpUTUUECKOE TeUeHUe 3a00JIeBaHUS OTJIM -
yaeTcs BbICOKOM akcmpeccueir MJI-6, 4To KoppeavpyeT ¢ AbIXaTeJIbHON HeTOCTaTOYHO-
CThIO, BTOPUYHBIMY UH(MEKLIUIMU U CMEPTHOCThIO. [ToBbIlIeHHBI YpoBeHb WMJI-6 GbLT
CBSI3aH C PUCKOM JIETAJIbHOTO MCXOJla TakKXXe Yy MallMeHTOB C OCTPbIM PEeCIIUPATOPHBIM
nuctpecc-cuHapomoM 6e3 COVID-19 [6, 14].

B Hacrosiiee BpeMsi B YCJIOBMAX MaHAeMUU KopoHaBUpycHoii 6oie3Hun COVID-19,
MHTEHCUBHO pa3pabaThIBalOTCSl HOBBIE MOAXOMbI K TepaliMd CUCTEMHOTO BOCITAJICHMS,
Takue KaK TOPMOXEHME TIPOAYKIIMM W aKTUBHOCTHM TMPOBOCIAJIMTEIBHBIX IIMTOKUHOB,
CTUMYJISILIMSI CUHTE3a aHTUBOCTIAJIUTEIbHBIX IUTOKUHOB, TTOMCK TEPAreBTUYECKUX MU-
1IeHe# A1 MoaaBIeHUs] IMTOKUHOBOTO 1TopMa. KpoMme Toro, yduTsiBast BHICOKUIA ypo-
BEHb BHYTPUOOJbHUYHOU CMEPTHOCTH, CYILIIECTBYET HEOOXOIMMOCTD BBISIBJIEHUS] PAHHUX
MPOTHOCTUYECKUX OMOMapKepoB, MO3BOJSIOLIMX CTPATU(GUUMPOBATh TOCTIUTAIIU3UPO-
BaHHBIX MALIMEHTOB B COOTBETCTBUU C BEPOSITHOCTHIO PHUCKA JIETAJILHOTO MCXO/IA.

BaxHbIM KpuTepueM s AUarHo3a, paciindpoBKY NMaTOreHe3a, ONpenesieHus: Mmpo-
THO3a U TepareBTUUYECKON TaKTUKU JICUCHUS SIBJISIETCSI COBOKYITHOCTh OTIEIbHBIX KOM-
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TMOHEHTOB [IbIXaTEJIbHOTO LIMKJIA: MIYOMHA, YacToTa NbIXaHUSI, MUHYTHAsl BEHTWISILIUS
JIETKUX U NIp. (MaTTepH bIXaHWs1), KOTOPbI U3MEHSIETCSI C HAYaJIOM U MpOorpeccupoBa-
HUEM PeCIUpPATOpHBIX 3aboseBaHuil. OnqHako oTHocuTeNbHbIN BKiIax WJI-1P, NJI-6 u
®HO-0 B u3MeHeHMe naTTepHa AbIXaHWsT Ha (hOHEe TTPOTPECCUBHON TMITOKCEMUHU TTpaK-
TUYECKU HE U3YUYEH.

B cBs13u c BbIIIEN3T0XKEHHBIM, LIEJbI0 HACTOSIIEH padoThl SIBUJIACh CPABHUTEbHAS
OLIEHKA BJIMSTHUSI KTIOYEBBIX MPOBOCTATUTENbHBIX inToknHOB UJI-1B, NJI-6 1 ®HO-o
Ha NaTTepH JbIXaHWS, OKCUTEHAIIMIO KPOBU U YPOBEHD JIETAJIbBHOCTU NPU HapacTarolei
TUTIOKCUU.

METOAbI UCCIIEJOBAHUA

PaGoTta mpoBeaeHa Ha XUBOTHBIX M3 OMokoJuiekuuu “KoJuiekums 1adopaTOpHBIX
MJIEKOTIUTAIONIMX PAa3HOM TAKCOHOMMUYECKOM NMpuHaajiexHoctn” MHcTuTyTa OU3nono-
ruu uM. W.I1. ITasmoBa PAH, nogaepxaHHOU MporpaMMoil 6MopecypCHBIX KOJISKIINIA
Poccuu. Bee npotienypbl, BHITTOJTHEHHbBIE B UCCIIENOBAHUSX C yYaCTUEM XXUBOTHBIX, CO-
OTBETCTBOBAJIM 3TUYECKUM CTaHOApTaM, YTBEPXKIEHHBIM MpPaBOBBIMU akTamu P —
IMpukazom Munsnapasa Poccum ot 01.04.2016 Ne 1991 “O6 yrBepxneHuu [TpaBun Ham-
Jexaieil JjgabdoparopHoili mpakTuku” (3apeructpupoBaHo B MuHiocte Poccuu
15.08.2016 Ne 43232), npunuunaM bazenbckoii mekaapauni U peKOMEHIALMSIM OHOITH -
yeckoro komutera ®I'BYH Mucturyra pusunonoruun um. U.I1. IMaBnosa PAH.

HccnenoBaHue BBIMOJTHEHO B OCTPBIX 3KCMEpUMEHTax Ha 58 kpbicax Bucrap maccoit
280—300 r, HapkoTH3MpoBaHHBIX ypeTaHoM (1000 Mr/Kr, BHyTpuOpIommnHHO). [TyouHa
aHeCcTe3ur KOHTPOJIMPOBAIACh IO CTENEHU BBIPAXKEHHOCTU KOPHEaIbHOTo pediekca.
Kppicel Ob111 pa3nesieHbl Ha S rpyIit: 1-9 — uHTakTHasi (BUBApHBIM KOHTPOJIb), 2-0M IPyII-
ne (KOHTPOJIb) BBoAMIM 1 M dusmonorndeckoro pactBopa (0.9%-Heriit pactBop NaCl),
3-eit — unrepneiikuu-13 (UJI-1f3, 500 Hr B 1 M1 GU3NOTOTMYECKOTO PACTBOPA, PEKOM-
o6unantHbil UJI-1B genoseka, @®I'YIT Toc. HUU OUBb ®MBA, Poccus); 4-oit — daktop
Hekpo3sa onyxoneit-o. (PHO-o, 40 mr/kr, Sigma, CIIA), 5-oit — untepneiikun-6 (UJI-6,
50 mxr/KT, Sigma, CI1IA).

IMocne peructpanuu (OHOBBIX 3HAYEHUI B YCIOBUSIX HOPMOKCUHU B O€IPEHHYIO BEHY
BBOJWJIM UCCJIeyeMble Tipernaparbl, 1 yepe3 70 MUH KpbIC MEPEKITI0UaIN Ha IbIXaHUE T1-
MOKCUYECKON CMEChIO C MPOrPECCUBHBIM CHUXEHUEM KHUCIOpoJa (OT HOPMOKCHUU IO
MOJIHOM OCTAaHOBKM JIBIXaHUsI ), UCIIOJIB3Ys METO, “BO3BpaTHOro AbixaHus” [15]. dukcu-
pOBaJIM BpeMsI HACTYIUIEHUS M JIMTEJIbHOCTh T'MIIOKCUYECKOTO amHo3, (pakiMOHHOE
conepxanue O, Bo BapixaeMoii razoBoit cmecu (F;O,), BbDKMBaeMOCTb (JIETAJIBHOCTh) B
MOCTTUTIIOKCUIECKOM TTepuojie B % 1Mo OTHOIIIEHWIO K KOHTPOJIbHOM rpyrme. I1pekparie-
HUE NbIXaTeJIbHON aKTMBHOCTU B TeueHME | MUH MPUPABHUBAIN K TMOEIU XUBOTHBIX.
B xone skcniepuMeHTa M3yyaemble MOKa3aTeld PerucTpupoBalid HEMPEPBIBHO Ha Kax-
JIO¥ MUHYTE, CPAaBHUTEJIbHYIO OLIEHKY TipoBoauiu npu F;O, = 15, 12 u 8%.

OcCHOBHbIE TOKA3aTeX BHEIITHETO AbIXaHUSI — 0OBEMHYIO CKOPOCTh MHCTTMPATOPHOTO
nortoka (Vi), meixatenabHblit o6beM (1O), vactory abixanus (YJ1), peructpupoBaiu
MHeBMoTaxorpapuyeckuM MetogoM. MUHYTHBI o0beM nbixaHusi (MO/I) paccuuTtbiBamv
Kak npousBenaeHue YJA v JO. ist uaMepeHust BHYyTPUTPYIHOTO (BHYTPUILIIEBPAIBHOTO)
nmasiienust (BI'[l) ucrmonb3oBanmu GamtoHorpadudeckuii mMeton. OKCUTeHAnio KPOBU
(Sp0O,%) ompenensiin METOIOM ITYJIbCOKCUMETPHUH, UCTIONB3YsI BETEPUHAPHBIN MyJIbCOK-
cumetp Tuna UT (Zoomed, Poccust). F{O, Bo BapIxaeMoii cMecu U3MEPSIIM aHAIU3aTo-
pom kucnopona IN'’K-06 (Mucost, Cankr-Iletepbypr), nuokcuaa yriepona (F;CO,) —
MHOTOKOMITOHEHTHBIM TrazoaHanu3aropoM MATI-6IT (Dkcuc, MockBa). DBTaHA3UIO XK1~
BOTHBIX MOCJIE SKCTIEPUMEHTa OCYIIECTBIISIIN MePe103uPOBKOIi ypeTaHa.

CurHasbl MHEBMOTaXOIPaMMbl 1 BHYTPUTPYIHOTO JABJICHUS OLUM(POBBIBATIMCH U CO-
XpaHSIJIUCh Ha TBEPAOM JUCKE MEPCOHATBHOTO KOMITbIOTEpA MPY MOMOIIM anIapaTHO-
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Taomuua 1. CpenHue 3HaYeHKs NOKa3aTeleil BHELIHETO JAbIXaHUs U OKCUTE€HALIUsl KPOBU Y KPBIC
mocie BBemerust NaCl, UJI-1B, ®HO-o. u UJI1-6 B ycIoBUsIX HOPMOKCUHT

Yepes 70 MUH Mocje BBeASHUS IPerapaToB
WHTaKkTHBIE
Moxazareu =100 | (commsamyy| WI-IB | ®HO-a | WII-6

=12 n=12) (n=12) (n=12)
JpIXaTeIbHBIN 00BEM, MJT 09+0.2 1.0 0.2 23+04%| 141+02%| 1.2%0.1
YacroTra IpIXaHUS, Mun ! 805 83+4 93 + 5% 78 + 1 79+ 0.1
MUHYTHbI OObeM IBXAHIA, | 905 +7] | 923+6.5 [214.9%7.0%120.5 + 5.4* | 952+ 4.3
MJI/MUH
BuyTpurpyHoe nasnerme, 0.5+01 | 05+0.1 | 07+0.2*| 06+0.1 | 0.6+0.1
CM BOJH. CT.
Hacuiuerme aprepuanbHoit 96 + 1 95+1 88+3* | 95+2 84 + 4*
KPOBH KHUCJIOpoaoM, %

JlaHHbBIE MTpeCTaBIeHbl B BUIE CPEIHErO 3HaUYeHUs U olnOKu cpenteii (M £ SE);
*p <0.05; ** p < 0.001 mo cpaBHEHMIO C KOHTPOJIEM (BBeaeHUE (DU3MOIOTMUECKOro PacTBOpa).

MPOrpaMMHOT0 KOMILJIEKCa, CO3JaHHOTO Ha OCHOBE YCTPOMCTBa c60pa GUOIOTHMYECKHUX
nmaHHbIX Biograf-7 (pa3pabdorka ['YAII, Cankr-IletepOypr, Poccust).

CTaTucTUYeCKMit aHaIu3 JaHHBIX MPOM3BOIWICS C MCIOJB30BAaHUEM IMaKEeTOB IPO-
rpammbl Statistica 10.0 (Windows) u Microsoft Office Excel 2020. st mpoBepKu BBIOOP-
KM Ha HOPMaJIBHOCTb pacripeiesieHus] ucnob3oBain TecT KonmoropoBa—CMHUPHOBA,
YPOBEHb 3HAUMMOCTHU COCTABJISII p > (0.2, 3TO CBUIETEILCTBOBAJIO O TOM, YTO TPYMIIOBbIE
BBIOOPKU JaHHBIX MOTYMHSUIMCh 3aKOHY HOPMAaJIbHOTO pacripeleieHusl. 3aTeM OlIeHUBaIu
3HAYCHUS IO U TTOCTIe MHBEKIINI TTPerapaToB, UCITOIb3YsI TapHbIil Kputepuit CThIoIeHTa
¥ 1Byx(aKTOpHBII nucnepcroHHbI aHanu3 (ANOVA) mis pakTopoB “TUIIOKCUSI—HOP-
MOKcHUsI” 1 “KOHTpoJib—IIpernapar”. Pasnuuus cunrtanu mocroBepHbiMU Iipu p < (.05,
JIaHHbIE Ha PUCYHKAX U B TaOJIMIIE MPEACTaBIEHbI B BUIE CPETHETO 3HAYEHMST T OIInbKa
cpenHeit (M = SE).

PE3VJIBTATbBI UCCJIIEJOBAHUA

Kak cienyet u3 tabj. 1, B yCIOBUSIX HOPMOKCHUU JOCTOBEPHbBIC UBMEHEHUSI BCEX MC-
ClIeIOBAaHHBIX TOKa3aTesieil HaOJIOAaINCh TOJNBKO Npu moBbimerun WJI-1PB, BiusHue
DHO-o Bei3biBajio noseiieHue J1O u MOJI, MJI-6 He oka3biBajl BIUSIHUSI HAa ITapaMeT-
DBl BHEIITHETO JIBbIXaHUSI.

[Ipu rumoKcMIecKoM BO3IEHCTBUM B KOHTPOJBHOU TpyIie pu jerkoit (15% O,) u
ymepeHHol (12% O,) crenieHy rMITOKCUM Habonaiicss MHTeHCUBHBIM nipupoct MO/l — Ha
63+ 12160 £ 10% (p < 0.05 COOTBETCTBEHHO) MO CPABHEHUIO C HOPMOKCHEH, IIPU OCTPOiA
runoken (8% O,) MOJ1 yBenuuuBasicst B MeHblIel crenieHu — Ha 36 £ 7% (puc. 1c).

INono6Has nuHamMuka MO/ py THIIOKCHY HAGITIONaIach My KpbIc ¢ BBemeHreMm MJI-1[3
n ®HO-0, paznmurs KacaJnch CTETIEHU MIPUPOCTa, KOTOPBIA OB 3HAYMTEIBHO HIKE,
4eM y KOHTPOJIbHBIX Kpbic. Tak, y kpbic ¢ UJI-1B MO/ Ha yposHe 15% O, moBsimiancs
Ha 20 £ 7%, ipu 12% O, — Ha 18 + 8%, a mpu 8% O, mpupoct MO/] oTcyTCTBOBAJ, €TO
BEJIMYMHA COOTBETCTBOBAJIa 3HAYEHUSM MpU HoOpMoKcuu (puc. 1¢). B rpynme ¢ ®HO-«.
ipu 15% O, MO/J] moBsimasicst Ha 10 £+ 3%, ipu 12% O, — Ha 18 = 4% (p > 0.05 cootBet-
CTBEHHO), Ha ypoBHe 8% O, npupocra MO/l He npoucxonuio. CHIKEHUE TTPUPOCTOB
MO/I nipu r’UMOKCUY y KPBIC € MOBbIIIeHHBIM ypoBHeM WJI-1B u ®HO-o mpoucxonunio
B pe3yJibTaTe YMEHbIIEHUS MPUPOCTOB MHCIUPATOPHBIX KOJIEOAHUI BHYTPUTPYIHOTO
nasiaenust u 1O (puc. 1a, d). YacToTa abIxaHUsI TIPU JIETKOM Y YMEPEHHOM CTeTIeHU TMITO-
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Puc. 1. TIpupocTsl rokasareseil BHELIHEro AbIXaHUS Ha HapacTalollyl0 TMITOKCUIO Y KPBIC C MOBBIILIEHHBIM
yposuem UJI-1B3, ®HO-o u UJI-6.

JlaHHbIe MpeacTaBieHbl Kak cpefHee + ommboKa cpeaHeit (M + SE), (n = 12 B Kax0ii TpyIine);

* p <0.05 mo cpaBHeHUIO ¢ HOpMOKcueit, # p < 0.05 Mo cpaBHEHUIO ¢ KOHTpoJIeM (BBeAeHNE (PU3NOTOTMIECKO-
ro pacTBopa).

Tlo ocu abeuuce — McciieoBaHHbIE TPYIIIIbI; 0 OCU OPAMHAT — MPUPOCTHI B % OT HOPMOKCHUU: MaHeb (a) —
NbIXaTeNbHbBIN 00beM, (b) — yacToTa nbixaHusl, (C) — MUHYTHasi BEHTUJISIIIUS JIeTKUX, (d) — BHYTpUTPYIHOE AaB-
JIeHUe.

Ha puc. | nokasaHo, yTO pe3koe ociablIeHre BEHTUISTOPHOM peakliiy Ha TPOTPECCUPYIOLLYIO TUITOKCUIO Ha-
6J110/1J10Ch [TPU TOBbILIEHUH cucTeMHOT0 ypoBHs UJI-1p u ®HO-0.. NJI-6 He MoaaBisii BEHTUISITOPHYIO pe-
aKUUIO Ha yCWICHWE TMIIOKCUU, BbI3bIBAs JIMILb HE3HAYUTEIbHOE CHUKEHUE YACTOThI IbIXaHUSl, HO HE BIIUSIS

Ha Apyrue nmapaMeTpsbl 10 CpaBHECHUIO C KOHTPOJIbHBIMU XKUBOTHBIMU.

KCUM U3MEHSsIaCh He3HaYnTeJIbHO. 1 B KOHTPOJILHOI, U B 3KCIIEPUMEHTAJIbHBIX IpYyTIIax
JMOCTOBepHOE yMeHbllleHrne YJI HaGIogaoch JIUIIb MPU TSIKEION CTeNeHW TUITOKCHU
(8% O,) (puc. 1b).

YV KpBhIC C MOBBIIIEHHBIM CUCTEMHBIM ypoBHeM MJI-6 HaGmoganach MpOTHUBOITOIOXK-
Hasi TMHAMWKa U3MEHEHUI pecrMpaTOpPHBIX MmapamMeTpoB. 1o Mepe HapacTaHUsI TUIIO-
KCHU HabJIIoIaoch CYIIeCTBeHHOe yBeamdeHue mpupocta MOJl OTHOCUTEBbHO HOp-
mokcuu. Tak, npu 15% O, npupoct MOJI coctasnsin 20 = 3% (p > 0.05), npu 12% O, —
50 = 9%, ipu 8% O, — 72 £ 13% (p < 0.05 cootBeTcTBeHHO). [IpK 3TOM HabIIOAATOCH
nocTtoBepHoe yBeandeHue npupoctos J1O u BT/, ipeBbilaloniee Mpu TSKeJIOi cTerTeHr
TUIMOKCUY COOTBETCTBYIOIIME 3HAYEHUSI, 3apEerMCTPUPOBAHHBIE B KOHTPOJIBHOI IpyIine
(puc. la, d). Y cHmKajlach B MEHbIIIEHl CTEIIEHH!, YeM Y SKMBOTHBIX IPYTUX TPYIIIL.

OxkcureHarus Kposu (Sp0,%) 1o Mepe HapacTaHUsI TUTIOKCUY YMEHBIIIAIach BO BCEX
KCCJIEMOBAaHHBIX TPYIIAX MO CPAaBHEHMIO C KOHTPOJeM npu HopMmokcuu (95%). Makcu-
MaJIbHO BbIpakeHHOe cHukeHue Sp0,% (mo 46%) Habionanock y kpeic ¢ UJI-1B mpu
OCTpOIi CTENIEHU TUIIOKCUU, TIPU 3TOM NMHaMKKa naneHusi Sp0,% no Mepe HapacTaHUsI
TUTIOKCUU ObIIa cpaBHMUMA ¢ KOHTpoJieM. Y kpric ¢ @HO-o SpO, crabunminpoBaiachk
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Puc. 2. BiusiHue runokcuu pasinyHOM CTENEHU Ha OKCUTEHALIMIO KPOBU Y KPbIC C MOBBILIEHHBIM YPOBHEM
WJI-1B, ®HO-0. u UJT-6.

JlaHHble npeacTaBieHbl Kak cpeaHee + omnbka cpenteit (M + SE), (n = 12 B Kax o rpynre);

*p <0.05, ** p < 0.001 mo cpaBHEHUIO ¢ UHTAKTHBIMM KPbICAMU [P HOPMOKCHM.

TTo ocu aBGeimce — UcceI0BaHHbIE TPYIIITbI;

10 OCH OpIMHAT — abCOJIOTHbIE 3HAUYeHUs1 okcureHauuu (SpO,), MyHKTUPHAs JIMHUA COOTBETCTBYET MCXOJI-

HBIM 3HAYCHUAM Sp02 Y KOHTPOJIbHBIX KPBIC TP HOPMOKCHN.

Ha ypoBHe 75%, He3aBHUCUMO OT CTETleHW HapacTaHus Tunokcum (puc. 2). Bmustnue WUJI-6
TaK>ke BBI3BIBAJIO CHIDKEHUE caTypalluM IO Mepe HapacTaHWs TUIIOKCUM, NMPU MaKCH-
MabHOM cTenienn runokcun (F10, = 8%) SpO, cocTasnsna 66%.

Hapacratoast ocrpast runokcust (F;O, < 8%) Bo Bcex cepusix COpoBOXKaaIach Hapy-
IIeHWeM PUTMUIHOTO IBIXaHWsI, TIEPEXOASIIEro B armHo3. OQHaKO ClieyeT OTMETUTh, UTO
OCTaHOBKa JbIXaHWSI Y MCCIIETOBAHHBIX TPYITI BO3HMWKAaja MPU Pa3HON CTETIEHW TUIIO-
KCUU: B KOHTPOJIbHO rpyIire anHod Habmonanock npu F;O, 3—4% O,, B rpymnmnax ¢ BBe-
nenvem UII-1 — 7—8% O,, c ®HO-0o. — 3—4% O,, NJ1-6 — 6—7% O,. [Toctrunoxkcude-
CKOE€ BOCCTAHOBJICHHE WHCIUPATOPHON aKTUBHOCTU (BBIKMBAEMOCTD) Y TPYIIIT C TTOBBI-
meHHsM ypoBHeM WJI-1f u ®HO-0 yMeHblmagoch B 2 pasa IO CpPaBHEHUIO C
KOHTpOJIEM, T.€. IbIXaHWe BOCCTAHABIUBAIOCH TOJBKO ¥ 50% aKCIeprMeHTaTbHBIX KU -
BOTHBIX, TOT[A KaK B KOHTPOJILHOM IpyIIe BbIKMBaeMoCTh coctapisuia 100%. Hanbomb-
LI YPOBEHb JIETAIBHOCTH OBbUIT BBISIBJIEH Y KPbIC ¢ BBeAeHeM MJI-6, y KOTOPBIX CITOH-
TaHHOE BOCCTAHOBJICHUE JBbIXaHUSI B TTOCTTUIIOKCUYECKOM Tepuoe HaOI01a10Ch TOIb-
Ko B 10% ciyuyaes.

OBCYXIAEHUE PE3VJIBTATOB

CpaBHUTEIbHBINA aHAIU3 PEeCIUPATOPHBIX 3(P(PEKTOB TpeX KIIOYEBBIX IPOBOCIAIM-
TeJIbHBIX IIMTOKMHOB MOKa3al, 4To y Kpbic ¢ BBeaeHneM WJI-1B u ®HO-o cHuxkaercs
KOMITEHCAaTOPHOE YBEJIMYEHUE JIETOYHOI BEHTUJISILIMY HA TUITOKCUYECKYIO CTUMYJISILIAIO
10 CPaBHEHMIO C KOHTPOJIEM, B TO BpeMs Kak aeiicrBue MJI-6 oka3bIBaeT MPOTHUBOIIO-
JIOXHBIN 3((EKT, T.€. HE YTHETAET, a MOBIIIACT MIPUPOCT BEHTUIISLIMU JIETKUX 10 Mepe
YCUJIEHUSI TUIIOKCUYECKOro BosaeiicTBusi. OCOOEHHO pe3KUe pas3indus HaOJII0maloTCs
TIpU AeVCTBUU TSXKeol crenieHr ruroken (8% O,).
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OtpunarenbHas auHaMukKa MpupocToB MO/l BHYTpU OTHEJbHBIX MCCIEOOBAaHHBIX
rpymi (KouTpoJib, UJI-1p u ®HO-o ) Habonanack Ha (hoHe MOTOXUTENbHON TUHAMU -
ku BT'I u 10 u Obl1a BbI3BaHA CYIIECTBEHHBIM CHUXKEHUEM YaCTOTHI IbIXaTEIbHBIX TBU-
xkeHuii. Hanbosiee pe3koe CHUXXEHME YacTOThI JbIXaHUsI HAOMIOMAIOCH MPU TSKEIOH
cTelleHu Tunokcun. Bmecre ¢ tem, nmpu monoxureabHoi nuHamuke BIJL u 1O B rpy1i-
T1ax ¢ TOBBIIIEHHBIM CUCTeMHBIM ypoBHeM UJI-1B 1 @HO-0o prpocT 3THX MapaMeTpoB
ObUT 3HAYUTEJbHO HUXE, YEM B KOHTPOJIbHO IpyIine XXUBOTHbIX. [1pu Tsxkenoit cteneHu
runokcuu Ha ¢oHe nevictBus MJI-6 yacTora abIXaHUsI CHUXXAJIACh B MEHBILIEH CTEITEHH,
YyeM B KOHTpPOJIbHOI rpymniie, a mpupocT JO cOOTBETCTBOBaJ KOHTPOJBbHOMY YPOBHIO.
B pesyabrare MO/I 1ipy cOU€TAHHOM BO3JEMCTBUU TsiKes10i runokcuu u UJI-6 6but BbI-
111€, YeM B KOHTPOJIbHOM U IPYTUX 3KCTIEPUMEHTAJIbHBIX TPYTITaXx.

K HacToseMy BpeMeH! yCTaHOBIIEHO, 9To IMTOKUHBI UJI-1B 1 ®HO-0. BoBIeYeHBI
B HEPOMMMYHHbIE B3aMMOJEUCTBUS B 00JIACTSIX MO3ra, OTBETCTBEHHbIX 32 LIEHTPaJb-
HYIO PETYJISILIMIO IbIXaHUsl. DTO MOATBEPXKAAIOT JaHHbIE, YKa3bIBAIOIIUE, YTO PELIENTOPbI
IL-1B u ®HO-0 0GHapyXeHBI B sIIpe COIIMTAPHOTO TPAKTA U BEHTPOJIATEPATIBHOM OTIIe-
Jie TipogosroBaroro Mosra [12, 16, 17]. Takxke ycranosieHo, aro UJI-1f u ®HO-o skc-
MPECCUPYIOTCS HAa CEHCOPHBIX KJIETKaX KapOTHUIHOTO TeJia, CHUXasi YyBCTBUTEIbHOCTD
TJIOMYCHBIX KJIETOK K nepunuTy Kuciaopona [ 18]. CienoBareabHO, HEHPOMMMYHHBIE B3a-
umoneiicteust, onocpenoantbie NJI-1B u @HO-o MoryT yyacTBOBaTH U B Mepudepude-
CKMX MEXaHM3Max pPeryssliy IblXaHUsl, MOAYJIUPYIOLIMX PEaKIMIO HAa TUTIOKCUIO U Ha-
CBHILLICHUE apTepuaibHOM KpOoBU KucjopoaoM. Kak 6bu10 mokazaHO Ha MOJIEJIM OCTPOTO
BOCITQJICHUSI JIETKUX, B OPOHXO0AJIbBEOJISIPHOM XXUAKOCTA U TKAHU JIETKOTO TTOBBIIIACTCS
yposenb UJI-1B u ®HO-a, Ho He NJI-6 [19].

Kpowme Ttoro, B ommane ot UJI-1 u ®HO-o, NJI-6 o61amaeT He TOIBKO MPOBOCTIA-
JIMTEJIbHBIMM, HO U TIPOTUBOCHAINUTEIbHBIMU cBolicTBamu [20]. Bosaee Toro, MJI-6 knac-
cuduUpyeTcss KaKk MUOKWH, 3KCIIPECCUPYEMBblid MBILLIEUHBIMU BOJIOKHAMU Mpu GHU3M-
yeckoit Harpy3ke [21]. TToka3aHo, yTo MJI-6 nMposiBiIsieT MPOTUBOCTAUTEIbHbBIE CBOCTBA
MPY COKPAIIEHUN MBIIIILI, a TIOBBIIIEHHBII ypoBeHb MJI-6 B Mm1a3me TOMOTHUTEILHO BbI-
3bIBAET IKCIIPECCUIO OoJiee MOIITHBIX aHTUBOCTIAIUTENIbHBIX IMTOKMHOB — MJI-10 u aH-
taronucra perenropos MJI-1B u B To ke BpeMst MHTUOMPYET CUHTE3 TTPOBOCITATMTEIb-
Horo uutoknHa ®HO-o [21]. DTn naHHBIE MOTYT B HEKOTOPOI CTETIEHU OOBSICHUTB T10-
JIydeHHble HaMHM pas3juuMsl B pPeaklMsIX BHEIIHEro JbIXaHWSI Ha HapacTalollylo
TUITOKCHIO MEXJTY TPYIIIAMU C TIOBBIIIIEHHBIM CUCTeMHBIM ypoBHeM WMJI-13, ®HO-0 u
TPYIIIOW ¢ TTOBBIIIEHHBIM ypoBHeM MJI-6.

Pe3ynmbTaThl Halllero UcciaenoBaHUs YKa3bIBaloT Ha To, 4To MJI-6 B MeHbIIIel CTeTeHn
BJIMSIET HA CHCTEMY BHelTHero asixaHust, deM UJI-1B u ®HO-o. YcraHOBIIEHO, 4TO OH
HE OKa3bIBaeT TPSIMOTO HETaTUBHOTO BO3AECHCTBUSI HAa OCHOBHYIO WMHCIIHUPATOPHYIO
MblIy — nuadparmy [22]. IlonxydyeHHbIe HAMU pe3yJIbTaThl COIJIACYIOTCS C 3TUMU JAaH-
HBIMH, TIOCKOJIBKY B YCIOBUSIX HOpMOKcuu MJI-6 He BBI3BIBAI CHUKCHUSI BHYTPUTPYII-
HOTO JaBJIEHMs, OTPaXKarollero oduiee ycuiare MHCMMPATOpHbIX MbIL. Hapacraromas
TUTIOKCcHs Ha (poHe neiicTBus MJI-6 BeI3bIBaJIa yCWIIeHHE COKPAIIEHWI MHCITMPATOPHBIX
MBI, YBeJIMYEHNE BHYTPUTPYIHOTO MABJIEHUS U COOTBETCTBYIOIIEE MOBBIIIIEHNE BEH-
TWISIUAM JIerKux. OJHaKO HECMOTPSI Ha OTCYTCTBUE JBIXaTEJIbHOW HEIOCTaTOUHOCTU U
3HAYUTEJbHOTO CHUXXEHUS CaTypalluy y 3TOU IPyNIibl KPbIC, BBIKMBAEMOCTb COCTaBJISIA
TobKo 10% 10 cpaBHEHUIO C KOHTPOJIEM, T.€. Obla B 5 pa3 MEHbIIIe, YeM y IPYTUX IKC-
nepuMeHTaIbHbIX Tpyni. OOHapyXXeHHble HaMU (PaKThl MOKHO OOBSICHUTD CJIEAYIOII-
MU npuuynHamMu. U3BECTHO, YTO B KIIMHUYECKOWM MPAKTUKE JIJISI BBISIBJICHUSI TUTTIOKCEMUU
YacTO UCMOJIb3yeTCs] HEMHBa3UBHbBIN MeTo IyJbcokcumerpuu (SpO,), KOTOPHI, ogHa-
KO, 0OTOOpaxkaeT He MICTUHHOE HalpsKeHUe KUcjiopoaa B aprepuanbHoit Kposu (Pa0,), a
HaChIIIEHME TeMOorIo0rHa KrucaopoaoM. B cooTBeTcTBUM ¢ (pU3UOJIOTUYECKUMHU TIPUH-
nuramMu [23] BBICBOOOXIEHME KMCIOpOIa U3 FeMOIJIOOMHA B KPOBb 3aBUCUT IIPEXKIe BCe-
ro OT TOJIOXEHUsSI KPUBOW IMCCOIMALIMA OKCUTIeMOIJIOOMHA, MMelolleil S-06pa3Hylo
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dbopmy. T'MnokanHus U pecIMPaTOPHBI alKajlo3, BO3HUKAIOIIME B pe3yJbTaTe TUIep-
BEHTWISILIMU, CMelasi KPUBYIO THMCCOIMAIIMU BJIEBO, YBEJIUUMBAIOT CPOJACTBO T€MOTJIO-
OMHA K KMCJIOPOJY, 3aTPYIHSISI €ro Mepexod B KPOBb, YTO OOBSICHSICT BHICOKUIT YPOBEHD
SpO, npu oueHb HU3KOM PaO, [24]. TTonobHOE HECOOTBETCTBUE MEXKY TSKECTBIO TUITO-
KCeMUU U HE3HAUMUTEJIbHBIM JIbIXaTeIbHBIM AUCKOMGbOPTOM, TaK Ha3biBaeMasl “Tuxasi ru-
MOKCUS” WM “cYacTinBasi TUIIOKCHsI” ObUIO oOHapyxXeHo y 6oibHEIX ¢ COVID-19 [8], a
TaKKe B YCIOBUSIX TPeOBbIBAaHUS 3MOPOBBIX JIIOEH Ha BHICOTE, KOTIa TUITOKAITHUS 3HAYM -
TEJIbHO CABUTAET KPUBYIO TUCCOLMAIIMU OKCUTEMOTIO0MHA 1 TIOBBIIIIAET HACHIIIIEHUE Te-
MornobuHa KuciaopoaoM [25]. Mcxonsa u3 atux akToB, MOXHO IIPEIIIOI0XUTh, YTO O~
HOI M3 BEPOSITHBIX IIPUYMH BBICOKOW CMEPTHOCTH y KPbIC ¢ BBeaeHUeM MJI-6 MmoxeT siB-
JATBbCS TsXKeJlasg apTepualibHasi TUIIOKCeMUsI, HECMOTpsi Ha coxpaHeHue SpO, u
OTCYTCTBME TIPU3HAKOB NIBIXaTEJIbHON HETOCTATOUHOCTH [26]. ¥ KpBIC C TTOBBIIIEHHBIM
yposreMm UJI-1 u @HO-0 HaGm01a710Ch 3HAYUTETBHOE YTHETEHHE JIETOYHOM BEHTHJISI-
LIMY MPU HapacTalolleil THMOKCUM, B 3TUX YCIOBMSIX TMITOBEHTUISILIMS HEM30EXKHO CO-
npoBoxXnaercsl runepkanHueit [27]. Bo3MoOXHO, UTO OTCYTCTBUE TMMOKAITHUU B 3TUX
rpyIIax cnoco6CcTBOBAIO Goyiee BLICOKOI BBIKUBAEMOCTU KUBOTHBIX.

BhisiBIeHHBIE pa3duMsi B YPOBHE HACBIIICHUSI apTepuabHON KPOBU KHUCJIOPOIOM
MpY HapacTalolleil TMITOKCUU MEXIy UCCIeoyeMbIMU IPYIIaMHU, MO3BOJISIIOT TOBOPUTH O
HaJIMYUKU MHOXKECTBEHHBIX MEXaHU3MOB BJIUSIHUS MCCIEAYeMbIX IIMTOKMHOB Ha pa3BU-
THe TUIokceMuu. MIMeroTcs mTaHHBbIE O TOM, YTO TTOMMMO MU3MEHEHUS TIOJIOKEHUST KpU-
BOI1 qUCCOIMAIIMYA OKCUTEMOTJIOOMHA BO3MOXKHO BIMSHUE IMTOKMHOB HETIOCPEICTBEH-
HO Ha reMOBYIO I'PYIIIly TeMorjoouHa [28], oo6pa3oBaHuUe BHYTPUJIETOYHOTO IIIYHTUPOBa-
Hus [29], HapyllleHUue BEeHTWISILIMOHHO-NeP(Y3UOHHBIX OTHOILIEHUN U TUdDY3MOHHOM
criocobHoCTH JieTKkux [30], mosiBlieHrne BHYTPUCOCYIUCTBIX MUKPOTpOMOOB [31] u np.

Kpome Toro, 6osiee BEICOKMIA YPOBEHD JIETALHOCTU XXKUBOTHBIX NIpU neiictuun WUJI-6,
HECMOTpSI Ha OTCYTCTBHE AEKOMITEHCAIIUU AbIXaTeIbHON (PYHKIIMK, MOT OBITh CBSI3aH C
€ro HeraTUBHBIM BIIMSHHEM He Ha JObIXaTeIbHYIO0, a Ha CepAeUYHO-COCYIUCTYIO CUCTEMY.
IMoka3aHo, 4To MUKponHbeKIMsT MJI-6 HemocpencTBEHHO B SIPO COJMTAPHOTO TpaKTa
MoOyJMpyeT BXxomHbie (addepeHTHBIe) CUTHAIBI OT 0apOopenenTOpoOB, YIaCTBYS B pery-
JISIUUU CEPASYHO-COCYAUCTOM cucTeMsl [32].

Takum o6pazom, UJI-1B, ®HO-o u UJI-6 B yCIOBHSIX TTPOTPECCUBHO HAPACTAIOIIEH
TUTIOKCUY OKAa3bIBAIOT Pa3IMyHOEe MOMYJIMpYIOIee BIUSHUE Ha MAaTTepH JbIXaHUsI, HAChI-
1LIeHUE TEMOTTIO0NHA KUCIOPOJOM M BBLKMBAEMOCTh KPBIC MOC/IE TUTTOKCUYECKOTO altHO?.
NJI-1B, ®HO-0 BBI3BIBAIOT OCTPYIO JBIXaTEIbHYIO HEIOCTATOYHOCTh, Pa3BUBAIOIILYIOCS
YK€ Ha paHHel cTamuu pa3BUTHSI TATOJOTMUECKOro Ipoliecca, B pe3yJibTaTe YTHETCHMUS
KOMITEHCATOPHOTO YBETWYECHUS JISTOYHOM BEHTWJISIIIMM Ha BO3PACTAIONIVI THITOKCHUYE-
CKUIA CTUMYJI, OTTOCPETOBAHHOE HapYIIIEeHUEM IIEHTPATbHBIX U TTeprU(eprIIecKUX MeXaHU3-
MOB peryisiumu aeixanust. MJI-6, HecMOTpsT Ha OTCYTCTBHUE SIBHBIX TIPU3HAKOB JIBIXaTe b~
HOi1 nekomreHcarmu, B otianuue ot UJI-1B u @HO-o mpuBoauT K GOJIbIIEH CMEPTHOCTH
KpBIC, BEPOSITHO, B pe3yjibTaTe OoJiee ObICTPOro HapacTaHUs apTepUaTbHON TUIIOKCEMUM.
IToxydeHHbIe (haKThl MOTYT CIYKUTh OCHOBaHUEM TS OLIEHKU CUCTeMHOTO ypoBHs NJI-6
B KayeCTBe paHHETO MPOTHOCTUYECKOT0o OGroMapKepa BEpOSITHOCTH (BBICOKOTO PHICKaA) Jie-
TaJbHOTO MCXO0A MPH TSIKENBIX (DOPMaxX OCTPOTO PECITUPATOPHOTO TUCTPECC-CUHAPOMA.

NCTOYHUKHN OUHAHCHUPOBAHUA

HccrenoBaHue BBITIOJTHEHO 3 CYET CPEACTB (helepabHOTO OIOKETa, BBIIEISIEMbIX HA BBITOJI-
HeHue ['ocymapCcTBEHHOTO 3aIaHM1S.

KOH®JIUWUKT MHTEPECOB

ABTOPBI IEKJIapUPYIOT OTCYTCTBHE SIBHBIX U IIOTEHIIMAJIBHBIX KOH(MJIMKTOB MHTEPECOB, CBSI3aH-
HBIX ¢ MyOJMKaIUel TaHHOM CTaThU.
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Comparative Assessment of the Effect of the Main Mediators of Acute Phase Response
(IL-1, TNF-a and IL-6) on Breathing Pattern and Survival in Rats
with Acute Progressive Hypoxia

Zh. A. Donina® *, E. V. Baranova?, and N. P. Aleksandrova“

4 Paviov Institute of Physiology, Russian Academy of Sciences, St. Petersburg, Russia
*e-mail: zdonina@mail.ru

An actual problem of modern medicine is the identification of therapeutic targets for
suppressing the “cytokine storm” in COVID-19, complicated by acute respiratory dis-
tress syndrome (ARDS) with concomitant hypoxemia. However, the key cytokine and
its relative contribution to the pathogenesis of ARDS, which leads to high mortality is
unknown. A comparative assessment of the combined effect of IL-1p3, TNF-1o and IL-6
and increasing acute hypoxia on the respiratory patterns and survival of rats was carried
out. Increasing hypoxia was simulated by the “rebreathing method” (from normoxia to
apnea), respiratory patterns, oxygen saturation (SpO,), time of apnea onset, posthypoxic
survival rate were recorded, comparative analysis was performed at FiO, = 15, 12 and
8%. It was shown that under normoxia, 70 minutes after cytokine administration, only in
rats with IL-1P there were significant shifts in all parameters, TNF-1o caused an in-
crease in minute lung ventilation (MLV) while 1L-6, without affecting respiration, led to
a decrease in SpO,. Increasing hypoxia inhibited of MLV with IL-18 and TNF-1a,
however IL-6 caused an intense increase. Acute hypoxia (FiO, < 8%) in all series caused
apnea. Posthypoxic survival with IL-1 and TNF-1c was 50%, and with IL-6 only 10%.
The results indicate that elevated level of 1L-6, despite the absence of respiratory disor-
ders at the initial stage of the pathologic process leads to greater mortality in rats, than
IL-1B and TNF-1lo. This allows consider IL-6 as an early prognostic biomarker of a
high risk of mortality.

Keywords: “cytokine storm”, acute respiratory distress syndrome, increasing hypoxemia,
apnea
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