202192678 Al

(19) EBpa3unckoe 2 202192678 13 Al
naTeHTHOEe
BeAOMCTBO

(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE

(43) Aara ny6nukauum sasiskm (51) Int. Cl. A61K 35/30(2006.01)
2023.04.28 A61K 38/12 (2006.01)

AG61P 43/00 (2006.01)

(22) [ata nonaum 3aaBku
2021.10.14

(54) INPUMEHEHME IMMHEAMMWHA ITPU IUTOKUHOBOM HITOPME

(96) 2021000108 (RU) 2021.10.14 (72) Waobperatens:

(71) 3assurens: Jpaii Poman BacuabeBuy, MakapeHKo
OBILECTBO C OTPAHUYEHHOM Hrops EBrenneBny, Kanaranosa Anna
OTBETCTBEHHOCTbBIO BsiueciaBoBHa, Marpyk Makcum
"TEPO®APM" (RU) Angpeesnu (RU)

(57) M3o0perenne oTHOCHTCS K 001aCTH MEMIKMHBL M (apMaluy, B YACTHOCTH K NPUMEHEHHIO H3BECTHOTO

JekapcTBeHHOro npenapara [TnaeaMuH® npy "IUTOKMHOBOM IITOpME" B KadecTBe MHrHONTOpa (hakropa
HeKpo3a omyxoiu-anbha U UHTepieiKrHa-6. TeXHUYEeCKUM pe3ysbTaToM HACTOSIIEro H300peTeHUs
SBJISIETCA PACIIMPEHNE apceHalla JIGKAPCTBEHHBIX CPEACTB, IPUMEHAEMBIX NPH "IIUTOKMHOBOM IITOpME",
a Taroke Jsyymas 3¢dexkTuBHOCT npenapara IInHeaMuH® B cHmwxkeHun ypoBHs IL-6 m TNFo B
CpaBHEHHH C JICBWIMMaOoM (OsokaTopoM penentopoB 1L-6), SIBISIOIMMCSA OAHUM U3 OrDKaHIIux
aHAJIOrOB HACTOSIIIETO H300pETCHNS.

IV  8L9T61707



MIIK A61K 35/30 (01.2021)
A61K 38/02 (01.2021)
A61P 25/28 (01.2021)

IIPUMEHEHUE IMHEAMHWHA ITPU IUTOKHHOBOM HITOPME

OINNCAHUME NU30BPETEHUA

O06aacTh TEXHHKH, K KOTOPOii OTHOCHTCSH H300peTeHHe
H306peTenne oTHOCHTCS K OOJIACTH MEIMIMHBI H (QapMalui, B YaCTHOCTH K MPHMCHCHHUIO
H3BECTHOTO JIEKAPCTBEHHOTO cpefcTBa IIMHeamMuH®, INPEICTABISIOMEro CoGOH  KOMILTIEKC
HH3KOMOJIEKYJIPHBIX BOJOPACTBOPHMEBIX MOJHICNTHIHBIX (pakuui, BHACICHHBIX U3 smudusa
KPYIIHOrO pOraTtoro CKOTa, B Tepalud «IMTOKMHOBOIO IITOPMAa)» pa3IMYHOIO MATOreHesa, B

JacTHOCTH B Ka4eCTBE MHTHOMTOpa (hakTopa HEeKpo3a ONyXOoH-alb(a u HHTEPICHKUHA-6.

YpoBeHb TEXHHKH

I{UTOKMHBI TPEACTABISIOT COOON HU3KOMOJEKYIApHbIE OENKH, KOTOPBIE BHIPAOAaTHIBAIOTCS
NpPEUMYIIECTBEHHO  d(GEKTOPHBIMH  KJIETKAMH KPOBH W SBIIOTCS  YHHBEPCAIbHBIMH
PEryJIATOpaMH, KOHTPOJIMUPYIONIMMH BaXKHEHIIHeE IPOIIECCH] KIETOYHOro romeoctasa. K uurokunam
OTHOCATCS MHTEP(EPOHBI, HMHTEPNCHKHHBI, POCTOBbIE M KOJOHHECTHMYIHpYIOIME (aKTOpEI,
XeMOKHHBI, MEJIMATOPBl M3 IPYNNbl GakTopa HEKpo3a omyxoieH, TpaHCHOPMHPYIOIIHE POCTOBBIE
(baKTOpEI ¥ HEKOTOPBIE Apyrue MoeKysl [1]

VpoBeHb NUTOKHHOB B MepedUpHUUECKOd KPOBH MOXET ObITh MOBBIICH HPH MHOIUX
za0oneBanusx. OMHAKO B psjie CIy4aeB MOXET HaONIONAaThCA IATONOTHYECKHH CIABHT B paboTe
HMMYHHOH CHCTEMBl, XapaKTEPH3YIOIUICS HEKOHTPOJIUPYEMBIM BBICBOOOXKIECHUEM OOJBIIOrO
KOJIMYECTBA IUTOKWHOB, NPHBOJAAIIMX K THIEPAaKTHBAIMH MMMYHHBIX KieTok (T-mumdonuros,
Makpo$aroB, HaTypalbHbIX KHJUICPOB M Jp.) H Pa3BHTHIO CHCTEMHOW THMIIEPBOCHIAIHTENBHOM
peaknun. Takoe COCTOSHHE B JIHTEpaType IOJNYYHIO Ha3BaHWE IMTOKAHOBBIA IITOPM)
(rumepruToKknHEMHES) [2—4].

KimHMYecKUe TIPOSBIEHHS IMTOKAHOBOTO IITOPMAa)» 3aBHCAT OT TKECTH 3a00NeBaHHS.
OCHOBHOH CHMIITOM — JIHXOpPajKa, CPEId APYTHX CHMIITOMOB BO3MOXHO 00llee HEIOMOTaHHe,
yCTalOCTh, TOLMIHOTA, AHOPEKCHsI, TOJIOBHAS 6016, 60Ib B CycTaBaX, 00Jib B MBIIIIAX, TaXAKapIHs,
TMIIOTOHHUS, OTEK, HEBPOJOTHYECKHAC HApYHMICHHSA, B TOKEIBIX ClIydasx IHCCCMHHHPOBAHHOE
BHYTPHCOCYMCTOE CBEPTHIBAHHME, KOAryJONaTHs, OKKIIO3HMSA COCYIOB, KPOBOTEYECHHs, Hamboiee
pacTIpOCTpaHEHHBIMH  SBJIAIOTCS  PECIMPATOpHBIE  CHMIOTOMBI  (Kalleib,  OABINKA) C
IIPOTPECCHPOBAHHEM JI0 OCTPOrO PHCIICPATOPHOTO IUCTPECC-CHHIPOMA M THMOKCHH. Tspkernoe

TeUeHHE 3a00I€BaHHA MOXET IIPUBECTH K IIOIIHOpF&HHOfI HEAOCTAaTOYHOCTH U CMCPTH.



HamGomee uYacTO «IHTOKHHOBBIA INTOPM» ABISETCS OCIOXHEHMEM HHQEKIHOHHBIX
3a6o0seBaHMil, B GONBIIMHCTBE CIyYaeB BUPYCHBIX. JIpyriMy IPUYMHAMH «IIHTOKHHOBOTO IITOPMA)
MOTYT OBITH JIEKADCTBEHHAs TEpalHd, AayTOMMMYHHBIE pacCTPOHCTBA, OHKOJOIHYECKHE,
reMaToJIOTHYECKHE, TeHeTHIECKHe U ap. 3aboneBanus [3].

«LJATOKMHOBBIA INTOPM» SBIIETCS ONHHM H3 BEAYLIMX MEXaHM3MOB MPOTrPECCHPOBAHHS
3a0oieBaHUs O TONMOPTAHHOW HENOCTAaTOYHOCTH M JIETAIBHOTO HMCXOAa MpPH HOBOH
xoponapupycuoii uHpexuun COVID-19, stHonorudeckuM (GaxTopoM KOTOPOH SBIAETCA BHPYC
SARS-CoV-2 [5].

IlepBoe cOOGIEHHE O CHHAPOME LIUTOKHHOBOTO IITOPMA NPH CENCHCe MOABAIOCH emme B 1904
r. B xuure Yumbama Ocnepa «The Evolution of Modern Medicine», onHako BOepBBIE TEPMUH
«UUTOKHHOBBIA ITOPM» ObUT MCIOTB30BaH B 1993 T B cTarhe O peakiyu «TPaHCIUIAHTAT TIPOTHB
XO3SHHAY IIPH XapaKTEPUCTHKE MPAMOrO UTONATHIECKOro AefcTsus murokuHoB IL-1 m TNF-o
[6].

ITonx mMOHATHEM NUTOKMHOBOIO INTOpPMA IIOHHUMAETCA TIpylna CHHJIPOMOB, KOTODBIC
XapaKTepH3yIOTCA CHCTEMHBIM BOCIAICHAEM, HECTAOMIBHOCTHIO TEMOJWHAMUKHA H MONHOPraHHOH
HEIOCTATOYHOCTHIO. K IMaTOreHeTHIEeCKMM BapHaHTaM IMTOKMHOBOIO INITOpMa OTHOCAT CHHIAPOM
BHICBOGOXKIEHHS UTOKHHOB, NMEPBUYHBIA H BTOPUYHBIA reMOGaroluTapHbli TMM(OTHCTHOLKUTO3
(remodparonmrapasiit curpom (['®C)), curapoM akTHBaIHK Makpodaros [7,8].

TepMHH «CHHIPOM BBICBOGOXICHHS IUTOKHHOB)» OOBIMHO MCIONB3YETCS NPHMEHUTEIBHO K
peakiyHi OpraHvM3Ma Ha TEpalMIO pa3IMYHBIMHA JICKAPCTBCHHBIMH IIpENapaTaMu, Mpu KOTOpO#
IPOMCXOMT dpe3MepHas aKTHBAIMS MMMYHHOH CHCTeMBbl. BIiepBbie HCIOJIB30BAaH B 1989 r ms
OTIHCAHMS KITMHUYECKHX [POSBICHHH «(IMTOKHHOBOIO IITOpMa Tocne HHdys3uu mypomonaba-CD3
(OKT3) B KayecTBe HMMYHOCYIIPECCHBHOTO JIEYCHHS NIPH TPAHCIIAHTAMM BHYTPCHHHX OPraHOB
[9]. B mocmexyiomeM 5TOT TEPMHH 3aKpeNluics B JMTEpaType NPH ONMCAHHM OCIHOXHEHHWH,
CBS3aHHBIX C TPOTHBOOIYXOJIEBOM Tepanueldl MOXMQUIMPOBAHHBIMA T-KICTKaMH € XMMEPHBIM
anTErenHbM penenropoM k CD19  (Chimeric Antigen Receptor T-Cell, CAR-T) =u
MOHOKJIOHAIBHEIMH anTuTeNamu [10,11].

[Mepuunsii ['®C 0OBMHO pa3sBUBAETCA y ACTed NEPBBIX JI€T XH3HM, B OCHOBE JICXKHT
BPOXKJIEHHBIA Jedext muroTokcuyeckod ¢ymxmmm NK u K-kinetok, Hacmeylomuics To
AyTOCOMHO-PENIECCHBHOMY MeXaHu3My. Bropuuneii ['@C acconumpyercs ¢ MpHOOpPETEHHBIM
medexToM KIETOYHOrO 3BeHAa HMMYHHMTETa M BCTpEYaeTcs BO  BCEX  BO3pACTHBIX
kareropusix. Bropuuseii '®@C pasBuBaercs Ha (oHe HHPEKIHOHHOTO, ONMYXOIEBOTO WM
AyTOMMMYHHOTO IIporiecca. B nmreparype ommcaHo passutue BTopuuHoro I'OC y mamHeHToB C
BHPYCHBIMH, GaKTepHATLHBIMA H I'PHOKOBBIME HHMEKIUAMH, HO HaHbOJIee YaCTO BTOPHIHBIH IreoC

pasBuBaeTcs Ha (oHe BHPYCHBIX MH(ekmmit: OmureiiHa-bappa, HTOMETalTOBUPYCA, MPOCTOrO
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repreca, IpHINA, TeNAaTATa, HMMYyHOJAe(HIHMTa YeENOBEKa, [apBOBUPYCHOH, aJE€HOBHPYCHOH,
KOpPOHABHPYCHOM ¥ Jp. HHbexuui [12-17].

CHHPOM aKTHBAIWHM Makpo(aroB OMHCaH B JHTCPAType KakK OCIONHEHUC PCBMATHHCCKHX
32607ieBanuil: IPH IOBEHHTHHOM MIHONATHYECKOM apTpute, npu Gomesnn Cruiia, CHUCTEMHOHR
KpacHo# BoyyaHke, Gonesnd KaBacaku, CIIOHAMIOAPTPHTE, IOBCHHILHOM J€PMATOMHO3HTE, HaCTO

MMEIOIIMX ayToBOCIaMTebHbIHA renes [18-19].

B CcreKkTpe IMTOKMHOB, [PUHHMAIOIMX y4acTHe B IATOTEHE3€ CHH/pPOMA LHTOKHHOBOTO
mropMa, Gonpmoe 3HadeHue npuaaercs TNFa, uaTeprneiikuny-6 (IL-6), unTepneikuny-1,
uHTepdEpOHy-Y U ApyrUM HuTOKHHAM [2, 4, 20, 38].

[Ipu cemcrce CHHAPOM BHICBOOOXIECHHMS LHUTOKMHOB PasBUBACTCS B OTBET HA HHOEKIHIO,
OJIHAKO OBUIO ITOKA3aHO, YTO TMIIEPIHTOKHUHEMHUS IL-1B, IL-6, TNFo, HO He Hamuuue OaKTepUi U
X TOKCHHOB IPSMO KOPPETMPOBAIA CO CMEPTHOCTBIO GONBHBIX [21].  AHTHTENA NMPOTHB TNFa,
BBEJCHHbIC Tepel JeTanpHoH o030 E. coli, sampmanu 1abopaTOpHBIX JKMBOTHBIX OT
CENTHYECKOTO M0Ka, IOJHOPTaHHON HeOCTATOIHOCTH M CMEPTENBHOTO HeXoAa [22].

Bsicokue ypoHH IL-6 B CHIBOPOTKE KpOBH ObUIM OOHAPYXEHBI MPH LUTOKHHOBOM LITOPME,
uHaynupoBaHHoM T-kinetounoii Tepanmeit CAR [23]. Ponb moBBIIICHHS ypossueit TNFa, IL-6, IL-
18, UdH-o, UOH-y B pa3BUTHH MMMYHOIIATONIOTHH IPH BUPYCHBIX HH(EKIHAX TOJIOBHOTO MO3Tra U
BHYTpEHHHX opraHos ommcan B. Rouse [24].

Vposun TNFa, 1L-6, U®H-y, ObuId 3HAYHTENBHO MOBBINICHB! y MAMEHTOB ¢ TCHETHYCCKH
OGYCIOBICHHBIM TIEPBUYHBIM IeMO(aromuTapHeM  TUMGOTHCTHOIMTO30M, MpPH  CHHAPOME
AKTHBALUK MaKpoharoB MpH peBMATHIECKHX 3a00neBanusX [4].

I'unepBocnamurenshple peakmud npu  COVID-19  xapakrepu3yloTCs MOBBIICHHEM B
CHIBOPOTKE KPOBH KOHIIEHTDALHl MHOTHX ITATOKMHOB, Hauboee 4acTo B JIATEPATYPe OMHCAHBI IL-
6, TNFo, IL-1pB, IL-8, IL-2, IL-4, IL-10.  YcTaHOBIEHO, 4YTO B OoJIbLIEH CTEIEHH C TSHKEIIOH
dopmoit 3a601eBaHHS H BEICOKOH CMEPTHOCTBIO CBA3AH IL-6 [25-32].

B  Tepamm:m  «UMTOKMHOBOrO  INTOpMa»  IIMPOKO  HCHOJNB3YIOTCA  CHCTCMHBIC
rimokokoptukocteporasl  (I'KC)  (mexcamerasoH, — METHIINPEIHA3ANIOH, IHIPOKOPTH30H),
obaaromye IMMYHOMOAYMpyromyM aefictBieM. OHM HHIHOMpPYIOT BCE ¢a3sl BOCHAICHHS,
YTHETAIOT CHHTE3 MPOBOCIAINTENBHBIX MEIHATOPOB, CONEPKAHUE KOTOPBIX MPH IHTOKHHOBOM
IITOPME YBETHUEHO ¥ CBS3aHO C PHCKOM Pa3BUTHs OCTPOTO PECHHPATOPHOTO AUCTPECC-CHHIPOMA,
cencuca W HeOnaronpuaTaex ucxooB COVID-19. 'KC B HacTosImee BpeMst IIMPOKO MPHMEHSAIOT
Juts ederus nammentos ¢ COVID-19 Bo BceM Mupe, 0HAKO 3G PEKTHBHOCTE i 0€30IaCHOCTH I'KC
IpH HOBOM KODOHOBMDYCHOH HH(MEKIMH OCTAaeTCs MpPEIMETOM [HCKYCCHH, B CBA3M C HEM
TpebyloTcs NanbHEWIne KIMHHYECKHE HCCIENOBaHMS UL Pa3pEINCHHs CIOPHBIX BOMPOCOB O

BI:I60pC mpemnapara, €ro HO3HPOBKC H cnocobe BBEJCHHUA, BPEMCHH Hayaja TCpalHHd H €C
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TIPOIOIKHTENBHOCTH, IOTEHIHATBHBIX PHCKAX IPHMEHEHHA, CPENH KOTOPHIX Hanbosee BaKHBIMH
SABJIAIOTCS OTCPOYEHHBI BHPYCHBIN KIMPEHC U IIOBBIIECHHBIH PHCK BTOPUYHON HH(eKmu [33].

MOHOK/IOHATEHbIE aHTHTENA, cenuduyecku ca3pBaromue TNFa, IL-6 nwmm penenrop IL-6,
IPEACTABIISAIOT COOOH ele OJUH MOTEHIMAIbHBIN KIIacC Tepaluy NP «UTOKHHOBOM LITOPMEY, B
t.4. mpu COVID-19.

daxrop Hekposa onyxoun anbha (TNFa, Takke H3BECTHBIA KaK KaxeTHH) MPEACTaBIsSeT
co00ii PHPOIHBINA MATOKHH MJICKOIHMTAIOMHX, IPOAYIHPYEMbIA KI€TKaMH MHOTOYHCICHHBIX
THIIOB, BKJIKOYas MOHOIMTEI H Makpodard, B OTBET HA 3HIOTOKCHH WM JPYTHE CTUMYJIBL.
TNFa sBisercs OCHOBHBIM MEIUATOPOM  BOCHAIHTENBHBIX, HMMYHOJIOTHYECKHUX U
HaTopHU3NOIOTHIECKHX peaknui [34].

Pactopumbiii TNFa oGpasyercs 0pH pacllelUIleHHH TpaHCMeMOpaHHOro Oenka-
npeamecTBeHHUKa [35], CeKpeTUpyeMBle NpH JTOM Honunmentuasl Mmaccod 17 k[a
mojBepraioTcs cOOpKe B PAcTBOPHMBIE TOMOTPHMEPHBIE KOMIUIEKCHI [36], KOTOpBIC
CBA3BIBAIOTCA C PENENTOPaMH, HAXO/SMIMMMHCS HA TNOBEPXHOCTH pasIMYHBIX KIeToK. B
pe3ynbTaTe MOJOGHOTO CBA3BIBAHMA TCHEPHPYETCA DA MPOBOCHAIMTENBHBIX 3 HEKTOB,
KOTOpPHIE BKJIIOYAIOT: BHICBOOOXXIEHUE APYIMX IPOBOCHAIUTENBHBIX IUTOKHHOB, TaKHX Kak
unTepiueikun IL-6, IL-8 wm IL-1; BpICBOOOXIEHHE MATPHYHBIX METAIONPOTEHHA3 H
MOJIOXKUTENBHYIO PETYJIAIHIO0 KCIPECCHH dHAOTENHANBHBIX aJr€3WBHBIX MOJICKYJ, KOTOPBIE
JIONOJHUTENFHO YCHIMBAIOT BOCHAIUTENBHBIH M HMMYHHBIA Kackal MpPHBICYCHHEM
JEHKOIUTOB BO BHECOCYAUCTHIC TKaHH.

BripaxeHHOCTh Ouosorndeckux dpdexros TNFo 3aBucur or ero KonueHtpauuu. Tak, B
HM3KHX KOHIGHTPAlMSX OH JEHCTBYyeT NPEHMMYIIECTBEHHO B MeCTe BBIPAOOTKH, OmOCpenys
JOKaNbHBIE MMMYHOBOCIAIMTEIbHbIE Tponecchl. OHaKo B BBICOKHX KOHLCHTPAIMAX OH MOXET
IPUBOJUTL K THNEPAKTHBALAM LMTOKHHOB H PAa3BUTHIO HMMYHONATOJOTHYECKOH PpEaKIUH.
HekoHTponmpyemas TOBbIIEHHas mpoAykmus TNFa MOXeT NpPHBOIUT K  Pa3sBUTHIO
IaTOJOTHYECKUX NPOIECCOB, HANPHMED, CENITHYECKOr0 MOKA IIPM MHKPOOHBIX MHOEKIHUSX HIM
XPOHHYECKUX BOCTANHTENBHBIX 3a00JICBAHHMAX: PEBMATOMIHOM aptpute, GonesHu Kpowa,
AHKWIO3HpYIOUIeM cHoHmuanTe (GonesHp BexTepeBa), a Takke K pasBATHIO Heomwnasuit [37].
Vuactue TNFo B maroreHese IIMPOKOro Kpyra 3abo0JeBaHHH CIOCOOCTBOBAJIO MOSBIICHUIO
Tepaluy, HapaBIeHHOH Ha HHTHOMPOBaHKME NaHHOTO IIUTOKUHA.

Onuoii u3 rpynn anTtaronuctoB TNFo, pa3spaGoTaHHBIX Ui JedeHus 3aboneBaHHH,
omocpenoBanubix TNFq, SBISIOTCA aHTATeNa HIM (PAarMEHTHl AHTHTEN, CHEUA(PHICCKH
ceasparonmecs ¢ TNFo u 610kupyromue ero ¢yskimuo. IIpn npumenenun anTtH-TNFo-
AHTHUTEN OBUIO MOKa3aHo, 4To 610kaga TNFo MOXeT M3MEHHTh HAIpPaBICHHOCTh 3Q(eKTOB

TNFa, Bkmouas cHmxeHue ypoBHs IL-1, GM-CSF, IL-6, IL-8, aare3wBHBIX MOJEKY1 H
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paspymenne Tkaneil [38]. Mouoknonansusle anTATeNa K TNFO Min ¢parMeHTsl aHTHTEN K
TNFa (aEdankcuMab, agamuMymat, STaHepLeNT, FoTuMyMal, nepronuzymaba 1sro) mokasaiy
KIMHAYECKYIO 3Q(GEKTHBHOCTD HpPH JICYCHHH COCTOSHHUA XPOHHYECKOTO BOCHANCHHSA, TaKHX
KaK peBMaTOMIHBINA apTPUT, ICOPHATHYECKUH apTpHT, 60e3us Kpona u np.

DpHEeKTHBHOCTL TEpanuM, HANpaBleHHOH Ha uHruOuposanne TNFo mpH CHCTEMHBIX
PEeBMATHYECKUX 3a00N€BAHUSX, YKa3blBAaeT HA €¢ IOTEHUHAIBHYIO 3(Q(CKTHBHOCTH B JICYCHUH
«UUTOKWHOBOTO IITOPMa» Pa3jIMYHOro maroreHesa, B ToM wuciae u npu COVID-19, mockombky
HMMMYHOIIATONIOTHS.  IMTOKWHOBOTO INTOpMa» OJNM3Ka K HMMMYHHBIM MEXaHM3MaM Da3sBHTHS
ayTOMMMYHHBIX peBMaTH4ecKuX 3abonepanuii [39,40].

B IOKIMHAYECKHAX HCCIENOBAHMAX YCTaHOBJIEHO, uTo TNFa urpaeT BakHyIO poJjib B OCTPOM
NOBPEXK/ICHAM JIETKAX M yMEHbHIAeT T-KJICTOYHBIH OTBET Yy MBINEH, 3apakKeHHbIX SARS-CoV.
HeitTpammsanus akTHBHOCTH HemocpeacTBenHo TNFo nimm ero penentopa obecrneunBaeT 3alluTy
or SARS-CoV ¥ mnpHBOOMT K CHIDKCHHIO cMepTHOCTH [41]. Tepanus, HampaBieHHas Ha
uarnGupopanne TNFa, okazamach 5GQexTHBHOH B JleYeHHH MBIEH C PECTIHPATOPHO-
CHHIMTHANBHBIM BHPYCOM K BHPYCOM TIpumma, ObUIa YMCHBIICHA MPOJOIDKHTENBHOCTH
3a607IeBaHHAS, IOTEPS Beca, BOCTIAJICHHE B JIETKUX U COJCPXKaHHE B HUX HHUiIbTpaTa [42].

[To muteparypubiM gaHabiM TNFo TecHO CBsi3aH C JpYTMMH IIPOBOCHAMTENbHBIMH
marokuHaMy. Ero mojapieHne MpEBOIHUT K GbICTpoMY (MeHee 12 9) CHUXKEHHIO KORIeHTpanumii IL-
6 u IL-1 mpu akTHBHOM PEBMATOMIHOM apTpHTE, a TaKKe (aKTopa pocTa SHAOTENHS COCYMOB,
Y4aCTBYIOIIETO B PETYJSILUM COCYIMCTON MPOHHUIIAEMOCTH, U rpaHyJIONUTAPHO-MaKpodaraibHOro
xononrectumymapyiomero  ¢aktopa (GCSF). Harubuposamwe TNFo  compoBoxaaercs
YMCHBIIEHHEM coepxkanusi GenkoB octpoit daser: CPB, ranrtornobuna, ¢ubprHOTreHa, Oenka
ceBopoTouHOro ammnouna A (SAAl), a tawke JI-mumepa m (parMeHTOB npoTpoMOMHA, 4TO
MOTEHIMAIEHO CHIYKAET BEPOATHOCTh TPOMOOTHIECKHX OcIoXHeHud [43].

Merta-aHamu3 TMoKa3al, 49ro Tepanusa Oynokatopamd TNFo 3HauuTeNnbHO yiyd4lDHIIa
BBDKHBAEMOCTD Y IIAIMEHTOB C cerncucoM [44].

Ha ceromasimHui eHb B MHMpE 3apETHCTPUPOBAHO HECKONBKO KIMHAYECKMX MCCIIEOBAHUM,
TMOCBSLIEHHBIX H3Y4eHHIO HOBBIX cTpareruii jedenus COVID-19 ¢ ucnonb3oBanneM RHIHOHTOPOB
TNFoa uHpaukcumaba wm agammymaba (NCT04705844, NCT04593940, NCT04734678,
NCT04425538), ommako  3hdexTuBHOCTE H OesomacHOCTh aHTaronucroB TNFo mnpu
neueuun COVID-19 eme He Oblla MPOJAEMOHCTPHPOBAHA B PEIMIAIOMMX MHOIOINEHTPOBBIX
KIHHAYECKAX HCOBITaHHAX 3 ¢assl.  ClenoBaTenbHO, CyIIECTBYeT Gospmias IOTPEOHOCTH B
Ge3omacHBIX H (QEKTHBHBIX Ipenaparax, CHIKaOMMX akTHBHOCTh TNFa y mammeHToB c

CHHIPOMOM IMTOKHHOBOTO ITopMa npu teuenun COVID-19.



Untepneiixun-6 (IL-6) mpeactaBnser coboi MUTOKMH C MJICHOTPONHON aKTHBHOCTBIO,
CEKPETUPYEMBI HE TOJHKO MMMYHOKOMIETEHTHBIMH KIICTKaMH, HO H 3SHJIOTENHANbHBIMHU,
Me3eHXMMAIBHBIME KJIETKaMH, ¢ubpobracTamu B oTBeT Ha akTHBamuio Toll-momo6HbIX
pelenTopor ® mnpoBocnanuTenbHble MATOKHHEBL IL-1 mmum TNF-a. IL-6 kak pacTBOpHMas
CHTHAJIBHAA MOJIEKYJIa coo0ImaeT HHGOPMALKIO O MOBPEXICHUH OT OYara eJIoMy OpraHu3My.
PesynpraroM akTuBanuu 1L-6/IL-6R CHrHaIBHOTO IIyTH CYMTAIOTCS: 3allyCK CHHTE3a OCIKOB
octpoii a3l B mneveHH (C-peakTHBHBIA O€NOK, CHIBOPOTOUHBIH Oelok ammionza A,
AHTUTPHUIICHH, TeNIUAMH u QUOpUHOTeH), HHAYKIM TuddepeHIHPOBKY aKTHBHPOBAHHBIX B-
KJIETOK B IUIa3MaTHdeckue KieTkd, HauBHeIX CD4+ T-kietok B 3¢ dexTopHble KneTku, CB8+
T-kJIeTOK B LUTOTOKCHYECKHE T-THUMQONHMUTHI, HHAYKIHS CO3PEBAaHHS METaKapUOLIMTOB,
aKTHBaIHa TpoMOoIUtacTiHHa, HHAYKIMS cekpenun VEGF [45].

Penentop IL-6 (IL-6R), akTHBHpYsACh, 3allyCKaeT KackajJ peakuud B KIETKe,
NPHBOIANIMX K AKTUBHOMY CHHTe3y O€IKOB, YYacTBYIOIIMX B PEAKIUAX BOCHAIMTEIBHOIO
oTBeTa. Pemenrtop akTUBMpyeTcs mpu cBs3siBaHHMH IL-6 ¢ ambda-cyObenuHmued penenropa
IL-6 (CD126), m nByx Mmomexyn gpl30, mepenaiommX CHIHal BHYTPb KieTku [46]
CymecTByIoT 2 dopmsl anbda-penenropa: Memopannas (mIL-6R) u pactopumas (sIL-6R).
PactBopEMas (popma o6pasyeTcs B pe3ybTaTe HPOTEONH3a TpaHCMeMOpanHo# yacTi mIL-6R
wid B mpomecce ambTepHaruBHoro cruraiicmara MPHK mIL-6R. sIL-6R mocrosHHO
IIPHCYTCTBYET B CHIBOPOTKE KPOBU 4elOBeKa M obecmeduBaeT peakuuio Ha IL-6 kieTok, He
pMeronux mIL-6R Ha TOBEpXHOCTH.

TakuM o6pa3oM, npoBeieHHEe curHana IL-6 BHYTpPh KIETKH BO3MOXHO 2 NyTSMH.
IlepBbIii (KTacCHYECKHil CHTHAIUHT), IpH KoTopoM IL-6 CBA3BIBAETCS ¢ KICTKAMH HMMYHHOH
CHCTEMBI, OSKCIOpPECCHpPYIOIIMMEH Ha cBoeil moBepxHocTH mIL-6R accomuupoBaHHBIA C
mounexynoit gpl30. Bropoit (tpanc-curnanusr) — IL-6 cBsa3biBaeTcs ¢ UMpKymupyromum sIL-
6R, GOpMHpYs KOMILIEKC, KOTOPBIA CBSI3BIBAETCA C KJIETKaMH, MMEIOIUMH Ha MeMOpaHe
TOJBbKO MOJeKysl gpl30, T.e. HOTEHIHAIBHO JTIOOBIMH KIIETKAMHU YEIIOBEUYECKOr0 OpraHu3Ma.
B 5TOM Ciiydae, Ha MeMOpaHe KJIETKH IPOUCXOUT cOOpKa IONHOTO KOMILIEKca penentopa IL-
6 ¥ MOCIEAYIOMHi 3aIlycK CATHANLHOTO Kackaja B KieTke. Brokuposanus aerictsus IL-6 u,
ClIe/JOBATEFHO, BOCHANNTENIPHOM pPEaKUu¥ MOXHO HOOHTHCS, MOMeEmaB COOpKE MOJHOTO
KoMIUIeKca penenTopa IL-6, coctosimero u3 anbha-cyopeauaunsl, monexyn gpl30 u IL-6.

CaspiBanne u30bITKa [L-6 H/MnM OJOKMpOBaHHE €ro OHONIOTMYECKOH aAKTHBHOCTH
IPEACTABIIAIOTCS IEPCHEKTHBHBIM B JICYCHHH KIATOKHHOBOTO MTOPMa.

H3BecTHO, YTO NPUMEHEHHE TOMMIM3YMaba (MOHOKIOHAIBHOIO aHTHTENNA IPOTHB PELenTopa
naTepieiikuna-6 (IL-6R)) u cunaTykcuMaba (MOHOKIIOHAJIBHOTO AHTHUTENA, HAMNPABICHHOTO Ha

utepneiikun-6 (IL-6)) mnokasano 3(QEKTHBHOCTH B JICYCHHH «IHMTOKMHOBOTO IITOPMay,
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uagymuposandoro Tepanueii CAR T-knetkamu, I'®C, MHOroouaroBo# 6one3npio Kactnemana
[3].

Y1papjieHHe 10 CAHHTaPHOMY HAJ30py 32 KaUeCTBOM IHINEBBIX NPOXYKTOB U MENKAMEHTOB
CHIA (Food and Drug Administration, FDA) onoGpuiio npuMeHeHHe npenapara TOIHIN3YyMad K
4eI0BEYECKOMY pellenTopy uHTepnelikuHa-6 (IL-6) it nedeHus BBI3BAHHOIO CAR T-xnerkamu
TSDKEJIOTO HIH SKM3HEYTPOIKAIOIIETO CHHAPOMA BBICBOOOXKICHHS IUTOKHHOB y IMAllHEHTOB OT ABYX
net u crapme [47]. Tlpenapar TonmimsyMab Taike IOKaszal CBOK 3((EKTHBHOCTL B TCpaNuu
COVID-19: no pesynsratam rccneposarns RECOVERY (NCT04381936) mpumeneHne npenapara
CIIOCOOCTBYET  CHIDKCHHIO JIETAIBHOCTH, MO  pe3ylbTaTaM  HCCIICAOBAHHA EMPACTA
(NCT04372186) Tepanus TOLHIA3YMabOM acCONMMPOBAHA C MEHBIIEH YaCTOTOH MOIKIIOYCHHS
NalMeHTa K anmapaTy HCKYCCTBEHHOM BEHTHIIIMH Jierkux. Ilo  pesynbTaraM —JaHHBIX
uccienopanuii FDA BBIIANIO 3KCTPEHHOE pa3pelieHWe Ha MPHUMEHEHHE Ipernapara Juid JICYCHUSA
COVID-19 [48]. Opmmako B paHIOMH3MPOBAaHHOM KJIMHHYECKOM HCCICIOBAHUN 3 ¢asmt
(COVACTA, NCT04320615) ¢ yd4acTMeM TOCHHTAIM3MPOBAHHBIX MAIUEHTOB C TSOKEIIOH
nHeBMOHMe#, BbpBanHOM COVID-19, wucnons3oBaHHe —Tomwimsymaba He IMpPHBENO K
3HAYHTENBHOMY YIyYIICHHIO KIMHHYECKOTO CTaTyca Wid Oonee HH3KOH CMEPTHOCTH IO
cpaBHeHHIO C Iulane6o depes 28 mmed [49]. PanioMH3upOBaHHOE [JBOMHOE CIIEIIOE
MHOTOIIEHTpoBoe HccienoBanne ¢assl I mis onenkd 3pGEKTHBHOCTH H 0e30MacHOCTH
KOMOWHHPOBAHHON Tepanv¥ «PEMICCHBHP ILTIOC TONMIN3YyMab» IO CPaBHEHHIO C Tepanuen
«PEMAECHBHp IUIOC IUIANe60» y TIOCHUTAIM3MPOBAHHBIX NAIMEHTOB C TSOKETION TTHEBMOHHEH
COVID-19 (REMDACTA, NCT04409262) He ROCTHIJIO CBOSH NEPBHYHOH KOHEYHON TOYKH
(COKpAIIeHUs] BPEMEHH MO BBIIMCKM M3 GONBHHIBI A0 28 [IHEH), M KIOYEBBIX BTOPAYHBIX
KOHEYHBIX TOYeK (CMEPTHOCTh, YacTOTa IONKIIOYEHHS K HMCKYCCTBEHHOH BCHTHIISIMH JICTKHX,
KITHHAYECKHI CTATYC) O CPABHEHHMIO ¢ MOHOTeparnei pemaecusepoM [50].

Waruburopst 1L-6 (onmoxusymaG) wmm Gnokatopsl pementopa IL-6 (Tommmu3ymMao,
capunymab, esriuMal) B COOTBETCTBUM C BpeMEHHBIMH METOIMYECKMMH PEKOMCHIALMAMH M3
P® 1o npodHIAKTHKE, JUATHOCTHKE M JICUCHHH HOBOH KOPOHOBUPYCHOH uadexuua COVID-19
PEKOMEH/IYeTCsl BBOMHUTD C HENBIO MOJIABICHHS IUTOKMHOBOTO MTOpMA [51]. DddexTuBHOCTH U
Ge30macHOCTs OJNoKH3yMaba u nemimmaba mpu dedennn COVID-19 eme me OpuTa
IIPOIEMOHCTPHPOBAHA B PEIIAIOMIMX MHOTOLEHTPOBBIX KIHHAYECKUX HCIBITAHHAX 3 da3sl.

PaH[OMU3MPOBAHHOE BOMHOE Cilenoe [U1aueGo-KOHTPOTHPYEMOe ACCIe/I0BaHue 3 ¢a3el o
oneHke 3pMEKTHBHOCTH W 0€30MacHOCTH capuiaymaba y rOCHHTAIM3MPOBAHHBIX MAIUCHTOB C

TspxensM win kputugeckum COVID-19 (NCT04327388) He mokasalno ero s¢dextuBHOCTD [52] .



TakuMm 00pa3oM, CyIecTByeT Gonbluas IOTPEOHOCT, B Oe30macHbIX H IGGEKTUBHBIX
IIpenaparax, CHWXAIOMX aKTHBHOCTH IL-6 y NalMeHTOB ¢ CHHAPOMOM IMTOKHHOBOTO INTOpMA
npu nedernn COVID-19.

AHamu3 ypoBHS TEXHHKHM [OKa3aJl, YTO B HACTOAIIES BpeMs B TCPAllHH «IHMTOKHHOBOIO
INTOPMa» B OCHOBHOM HCIIONB3YIOTCS TIIOKOKOPTHKOCTEPOH/BI, XapaKTepPH3YIOIIHECs BBICOKOH
TOKCHYHOCTBIO M PHCKOM Da3BHUTHs HEXENATeNbHBIX peakimui [53, 54] #  MOHOKIOHAILHBIC
aHTWTENa, WMEIOIME  BBICOKYIO  CTOMMOCTH M aCCOLMMPOBAHHBIE C  PAa3BHTHEM
ommopTyHMcTHYecKHX HHObexkimil [47]. B cBA3u ¢ 3TUM IOHMCK JEKAPCTBEHHBIX NPENApaToB,
OKa3bIBAOIMUX TepaneBTHYeCKHil ()GPEKT B OTHOMICHMH «IUTOKHHOBOTO INTOPMAy, ABIACTCH
aKTyaTbHBIM. B  yCIOBHSX NaHAEMHH KOPOHABHDYCHOH HH(EKIHH TaKue JICKapCTBCHHBIE
TpenapaTsl SBJSIOTCS OCOOCHHO BOCTpeGOBaHHBIMH. B TO ke BpeMs B ypOBHE TEXHHKH HET
nHGOpPMaIMK O NMPUMEHCHHM B TEPANMH IHTOKMHOBOTO LITOPMA» H3BECTHOIO JIEKAPCTBEHHOTO
cpencra [Tuneamun®, IIpuMeHeHue npenapata [TureaMuH® B JIEYEHHH IUTOKMHOBOTO IITOPMAY,
MMEIOIIETo JIydIinii mpoduis Ge30IacHOCTH B CPABHEHHH C  IIIFOKOKOPTHKOCTEPOHIAMHA H
MOHOKJIOHATHHBIMY aHTUTEIAMH, TI03BOJIAT YMEHBIIHUTh PUCK HEXKENATEIbHBIX MOOOUHBIX SBICHHIA.

JlekapcTBeHHBIH Ipenapar [TuneaMur®, nMHOGMIM3aT IS NMPUTOTOBIECHHS pPAacTBOpa IJIA
BHYTPHMBIIIEYHOTO BBeieHMs 10 Mr, IIpeAcTaBiseT cobOM KOMIUIEKC BOAOPaCTBOPUMBIX
MOJMIENTAHFX (pakuui >nudusa [MMIIKOBUIHOM Keje3bl] KPYIHOTO pOraToro cKoTa HeE
crapme 12-MecsSdHOro BO3pacTa, BHUIENCHHBIX M3 CYXOTO SKCTpaKTa, COJEPXKallid B KaiecTBe
crabmin3aropa TJTHLIHH. OcHOBHOE TOKa3aHue K IPUMEHEHUIO -
HeHpOBETeTaTHBHBIE PACCTPONCTBA NPH KIMMAKTEPHYECKOM CHHAPOME Y XKCHIIMH MMPH HAHIHH
IIPOTHBONOKA3aHHH K NPOBEJCHHIO 3aMECTHTENHHOM TIOPMOHAIBPHOW TEpalMd WA OTKase ee

mposenenus [55].

CymHocTh H300peTenus

ABTOpHl  HACTOSAIIETO H300pETEHHS HEOXMIAHHO OOHAPYXHIM, 4TO H3BECTHBIN
NeKapCTBEHHBIH mpenapaT [TuHeaMAB®, MPEACTABJIAIOMMA CO00H KOMIUIEKC BOJIOPACTBOPHUMBIX
MOJMNENTHAHBIX (paKkiyi, BBIICTCHHBIX M3 S0MQH3a KPYMHOTO POraToro CKOTa, —ABJIACTCA
3h(EKTHBHBIM CPEACTBOM B II€YCHHM «IHTOKHHOBOTO INTOPMA», a HMMEHHO obnamaer
crioco6HOcThIO MHruoupoBath TNFa u IL-6.

TeXHHYECKHUM pe3yJIbTaTOM HACTOAMIET0 M300pETEHHs SBIAETCS PAaCHIMPCHHE apceHana
JIEKAapCTBEHHBIX CPEJICTB, NPHMEHAEMBIX IPH «UWTOKHHOBOM INTOPMEY», a Takxke Jy4ilasd
addeKTUBHOCTD mpenapara IMuneamuu® B cHmwkenuu ypoBHs I1L-6 m TNFa B cpaBHEHHH C
nesuaMaboM (610KkaTopoM perentopos IL-6) [56], sBismromuMes oqHuM U3 OimKaiIiaX aHaIoTOB

HaCTOAIICTO u306peTeHym.



Hacrosmee w300peTeHHEe OTHOCHTCA K TIPUMEHEHHIO JIEKAPCTBEHHOIrO  IIpemapara
[TuneamMuH®, AaKTUBHBIM  JEHCTBYIOIIMM  BEIECTBOM  KOTOPOrO  SIBISETCS  KOMILIEKC
BOJOPACTBOPUMBIX IOJUNENTH/IHBIX (paKiyif, BBIICICHHBIX M3 3MH(pH3a KPYIHOrO pOTaTroro
CKOTa, B TEPAllMH «IATOKHHOBOTO INTOPMa)» DAa3JIMYHOrO NATOreHe3a, B YaCTHOCTH B KavecTBe
uaruduropa TNFa u IL-6.

B ogHOM M3 acIEKTOB HACTOsIlee HM300pETEHHE OTHOCHTCA K IMPHMEHEHMIO KOMILIEKCa
BOJIOPACTBOPHUMEIX MOJMIIENITHAHBIX GpaKIMii, BBIIENCHHBIX U3 JH(H3a KPYITHOIO POratoro CKota
B TEpaldH «IIHTOKAHOBOTO IITOpPMa», B APYTOM AacIeKTe HACTOAINEEe M300PETEHHE OTHOCHTCS K
TIPHMEHEHHIO JIeKapCTBEHHOTO Tipenapara [InHeaMuu® B TEpAIHH KIATOKHHOBOIO IITOPMAY.

SddexrrBrOCTS Tpenapata [TnHeamus® B Tepanuy «IHTOKHHOBOTO IITOPMa) ObUTa MOKA3aHA
B TOKIMHHYECKHX HCCIENOBAHHAX, IIPOrpaMMa KOTOPBIX BKJIIOYAla JBa JTala: in vitro Ha MOJEIH
IUTOKMHOBOTO IITOPMA Ha KJIETOYHO! THHHU Makpodaros Meimu RAW 264.7 (npodunakradeckas
cxeMa) ¥ in vivo Ha mozenu JIIIC-HHAYIMPOBAHHOTO CENTHYECKOTO INOKa y MbIEH (JieueOHas
cXeMa).

Marepuainbl # METOABI

In vitro axcnepumenm. B KadecTBe TeCT-CHCTEMBI ObLIa MCIIOJB30BaHA KJICTOYHAS JIMHUS
makpodaros Meimu RAW 264.7, monydenHas U3 AMEPUKaHCKON KOJUIEKIMH KJICTOYHBIX KYJIBTYp
(ATCC) [57]. Kmerku RAW 264.7 sBIsmoTcs MOHOIMTapHO-MaKpoQaraibHOW JIHHWEH,
BBIICIEHHOH Pavke M KoJIeraMu W3 ONMyXoJid Mblnd JuHuA BALB/c, nHAyNMpPOBaHHOH BUPYCOM
nerikeMun AoGenscona [58]. JlaHHas KieTO4Has IHHMS SBJISETCS CTAaHIAPTHHIM MOJICIIBHBIM
0OBeKTOM IS MeTabommueckux uHcciaenoBanuii [59] B uactHocTH, Kietku RAW 264.7,
crumymmposarHsie JITIC, MHAPOKO KCIOB3YIOTCS TIPH OIEHKE KJIETOYHOTO OTBETA Ha MHKPOOHBIE
¥ IPOTMBOBOCTIAJIMTEIbHbIE areHTH! [60]. B sxcnepuMenTe ObUIM HCIIOIB30BaHbI KIETKH HE CTapiie
30-ro maccaxa. KieTku pacceMBany B CTEPHIBHBIEC 6-TyHOUHBIEC IUIAHIIETHI, 06paboTaHHbIC VIS
paboTHl ¢ aATe3MOHHBIMA KyJbTypamu, B KoHieHTpamuu 80.000 KIeTOK/IyHKa B NHTATEIHHOM
cpene IMEM c conepxanuem riokossl 4,5 /1 (buornor, lot. IM-20-05-MS) u 10%-# detanbHoi
6brabeit  ceBoporku  (Capricorn, lot. C320-3374) (monmas mnurtaTenbHas cpena). Kietku
Ky/IGTHBHPOBAJIH B TedeHue 24+4 vacos B ycnosusax CO2-unkybaropa (5% CO2, 37°C). Ha Bropoit
JeHb WHKYOAuy NPOBOIMIM CTHMY/ISALHIO KJICTOK IIOC/IENO0BaTeNbHO DPAacTBOpaMu OOBEKTOB
ucenenoBanms H, depes 2 uaca, JIIIC m3 Escherichia coli O111:B4 (Sigma Aldrich, lot.
099M4029V) B koHneHTpanud 50 HI/MIL.

Crycts 2444 gaca uakybaumu B ycnoBusx CO2-unkybarTopa, coOOHpay KyabTypaIbHYIO Cpenly B
NpOOHMPKH, KIETKHA YTHIH3UPOBATH. B dKCIEpHMEHTE HCHONB30BAIHM CIEAYIOMHUE KOHIECHTPAIMH
(MKr/MJ1) 0OBEKTOB HCIIBITAHHS: IMuueamus® — 31, 125, 250, 500, 1000; gexcametason — 31, 125,

250, 400 mxr/mi; teBunaMab — 8, 125, 500, 2000; agamamymatb — 35, 141, 563, 2250, 9000.



Jlnst konudecTBeHHOTO onpenenenus yposus TNFa ucnomssosamu Habop Mouse TNFa ELISA Kit
(Invitrogen, cat.# BMS607-3TEN). OnTHdecKyio INIOTHOCTh H3MEPSIIH CHEKTPOGOTOMETPHYECKH
npH JuHe BOMHEI 450/620 HM.

In vivo sxcnepumenm

B xayecTBe TeCT-CHCTEMBI HCIONB30BalM caMioB Mbmmed nuEuu Balb/C, kak wmmpoko
IpHAMEHSAEMBIl BHJ JXMBOTHBIX IPH OKCICPHMEHTATBHOM MoJeTMpoBanmd cemcuca [61, 62].
JKCIIEpAMEHT BhIMoNHEH Ha 140 camuax Mpimeit. Mccnenopanue 6bUI0 pacCMOTPEHO U OZOOPEHO
JUIA IPOBEIeHHs Ha OHOITHYECKOH KOMUCCHM Ha COOTBETCTBUE IPOCKTA HCCIICI0BAHMUS IIPUHIIAIIAM
«Tpex R» u [lupextue 2010/63/EU. Jlna MoaendpoBaHHs SKCIEPHMEHTAIBHOTO CEICHCa Ha
MBIIIaX B JaHHOM HMCClIeN0oBaHUH BeIOpaHa Moaenb JIIIC-uHAynupoBaHHOro CENTHYSCKOTO MOKa €
ogHOKpaTHEM BHyTpuOprommuusm BeegenneM JIIIC B mosze 30 MI/Kr SKCICPHMEHTAIBHBIM
KUBOTHEIM. OGBEKTHl MCIBITAHHMSA BBOJAMIM HenocpeacTBeHHo mnocie Beenenus JIIIC, nanee —

uepes 24 daca. XapakTeprCTUKa SKCIIEPEMEHTATBHBIX IPYIIT OTpaXkeHa B Tabmuue 2.

Tabmuma 2 — XapakTepruCcTUKa UCCIIEIYEMBIX TPy
\ OBTaHa3uA Gl
N | Ko Xapakrepucruka | O6BeKT Uepes 4 Yepes 72
o | Kon-Bo ~ , : ‘
. | camrion . HCCTIeAYEMBIX uccienoanus | Jlo3a, MI/Kr | gaca mocie Haca rocse
o ~ | rpyno BBEICHUS | BBCICHHS
- » JIIIC JITIC
1 |20 MHTakTHas - -
dopmupoBanue
2 120 MaToJIOruy 0e3 Hocurens 0
Tepanuu ITo 8
3 120 Jlexcamera3oH | 3,6 skuBOTHBIX | OcraBmmecs
4 120 JleBummal 57 U3 KOKIOH | )KUBOTHBIE
®dopmupoBanue 0.17 (1/10 —
5 120 IaTOJNOTHH + . T,Il*)
5 120 Tepanus [Tuneamun 1.7 (T
7 120 17 (10 TI)

IIpumeuanwe - * - T][ — TepaneBTHYECKas 03a I JKHBOTHOTO, PACCYUTAHHAS HCXOI U3
TepaleBTHIECKOH 03bI IS YeJI0BeKa C IPUMEHEHIEM K03 duimenTa nepecyera 103 [63].

V 3BTaHa3MPOBAaHHBIX Yepe3 4 yaca I0csie MOACIUPOBAHHS MATOIOTUH KUBOTHBIX IOCMEPTHO
OTOHMpAIH KPOBb M3 CEpANA ¥ MOJyYald [UasMy I IoCeAyomero onpenenenus yposus TNFa i
IL-6.

KoymuectBenHoe ompenenenue meamaropoB Bocnanenns (TNFa u IL-6) B KynbTypanbHOM
cpelle U IIa3Me KPOBH MbIILEH IPOBOJMIIH C IIOMOIIBI0 HMMYHO(EPMEHTHOTO aHAIN3a B BapHAHTE
HEKOHKYPEHTHOTO METOJA «CO3HABAY». Jis KOJMYeCTBEHHOro ompenesienus [L-6 mcmonbzoBamu
Ha6op Mouse IL-6 ELISA Kit (Invitrogen, cat.# BMS603-2TEN), ais TNFa ucnonbsosam HaGop
Mouse TNFo ELISA Kit (Invitrogen, cat.# BMS607-3TEN). OnTr4ecKyio IUIOTHOCTh H3MEPSIN

ceKTpOpOTOMETPHYECKH TIPH JTHHE BOIHBI 450/620 HM.
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Craructrueckas 00padboTKa JaHHBIX

JInd Bcex NaHHBIX ObLIa TIPUMEHEHA OMHCATENbHAs CTaTUCTHKA. CTaTUCTHYECKHH aHanm3
BBIIOJHSIA C HOMOILIBIO JIMIEH3UPOBAHHOTO mporpaMMmuoro odecnedeHus GraphPad Prism 8.0
(GraphPad Software, CIIA). [ OLEHKH BBDKHBA€MOCTH >XMBOTHBIX NMPHMEHHIH HPOUEAYPY
Kamnnana-Meitepa ¢ mociexyromeidl OLEHKOH MEXIPYNIOBBIX Pa3HYdil JIOr-PAHTOBBIM TECTOM
Manrena-Kokca. Jns [JaHHBIX KJIMHHYECKOTO HaOMIOAEHHMS PpAcCUMTBHIBAIA MEIHAaHY M
MHTEPKBAPTHIBHBNE pa3Max. CTaTHCTHYECKHH aHalW3 [JaHHBIX IPOBOJHIM C IIOMOINBIO
HemapaMeTpudeckoro kpurepusa Kpackena-Yonmca ¢ mocie1yromuM MEXIPyIINOBbIM CPaBHEHHEM
METOJIOM CPEIHMX PaHroB. Paznuums onpene/suiy Kak CTaTHCTHYECKH 3HaYuMble Ipd p<0,05. Jlns
CTATHCTHYECKOM OLEHKM MEAMATOPOB BOCHIAIEHUS HCIONb30BAJIM IIPOrPaAMMHOE OOECIICUCHHUE
MARS Data Analysis Software 3.42 R3. 3aBucumocts Mexay eaununamu OD H KOHIIEHTpanueH
MEIHATOPOB BOCHAJICHHs OLEHUBAIH IIPH NOMOIIH KaTHOpoBodyHOro rpadguxa mo sHavenusm OD
I CTAaHJAPTHHIX OOpaslioB B JAMANa30HE KOHUEHTpAIMi, OOECICYMBAIONIMX JHHEAHOCTH H

YYBCTBATCIIBHOCTh METO/TUKH.

Pe3ynpTaThl
Pe3yapTaThl in vitro Hcciae10BaHHs

Pesynerats! onenku ypoBHs TNFa B in vitro sKcliepuMeHTe OTpaxeHbl Ha ¢urype 1.
ITokasaHo, uTo BHeceHHMe uHAykTopa marojorus (JIIIC B xoHneHTpauun 50 HI/Mi) mpHBENO K
yBenuueHuio yposas TNFo B KyabTypanpHOH cpene depes 24 d9aca IOCIE MOJEITUPOBAHUS
[MTOKMHOBOTO INTOpPMA. BHeceHHe Mpemapara CpaBHEHUS ajaMMyMmMad [pUBEIO K
JI0303aBHCAMOMY CHIDKEHHIO KoHIeHTparud TNFa B KyasTypanbHOH Cpese, YTO TaKXKE SBIACTCS
IOATBEPXKICHUEM COCTOSTENBHOCTA MOJENH, IOCKOIbKY aJamuMyMmMal IIpencTaBisgeT coGoi
PEKOMOMHAHTHOE MOHOKJIOHAJIBHOE AaHTHUTENO, MNENTHAHAS IOCIEI0BATEIHHOCTh  KOTOPOro
unenTnyHa 1gGl uyenoBeKa, M CEIEKTHBHO CBS3BIBACTCA C (PAKTOPOM HEKPO3a OIyXOJIH.
JlekcameTa3oH cTuMyaHpoBan cCHmkeHue ypoBHS TNFo Ha 25% OTHOCHTENBHO KOHTPOJIA
MaTOJNOTHH, OPH 3TOM MPH3HAKOB J0303aBUCHMOCTH 3auKchpoBaHo He Obuto. [Ipemapar
CpaBHEHH JIeBHIMMab He OKa3all BIMAHUS Ha ypoBeHb TNFa B KynbTypansHO# cpene.

UccnenyeMbrit  mpemnapar [TuneamMus®

OpOSIBUA  TEHACHLUHIO K  J0303aBHCHMOCTH
TepanesTrieckoro dddekra B oTHomeHnH yposHs TNFa B KynbTypanbHo# cpeje. MakCHMabHBIH
TepaneBTHuecKH# >dexT i npenapara [Tureamun®, CONOCTABAMEIN C TAKOBBIM I TIpENapara
CpaBHEHHS JEKCAMETa30H, Habmonaics B KoHneHTpanuy 1000 MKr/Kr.

Pe3yasTaThl in vivo HCCiieAOBaHUS

Knunuuecxasn kapmuna namonozuu
IlepBele KIMHMYECKHE IPU3HAKHA Da3BHTHS OCTPOTO BOCHAICHHS B BHJIE YTHETCHHA H

B3BEPOINCHHOCTH IIEPCTH OTMEYald cpeld >KMBOTHBIX Beex rpymn ¢ JIIIC-mHaynmpoBaHHBIM
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CENTHYECKMM IIOKOM B TEUEHHE TIEPBBIX 4 9acoB MOCie BBeACHUS HHAyKTopa maronorun. lo mepe
pa3BUTHS TIATONOTHYECKOTO Mpoliecca KIMHHYECKOE COCTOAHHE JKMBOTHBIX YCYryOISI0Ch, HTO
TPOSBIIIOCH B CHIDKCHHH TYPropa KOXH M MBIIIEYHOTO TOHYCA, CHIKEHHH PCAaKIMH HA BHEINHHE
pasapaxuTeNH, ONEHOCTH CIM3KUCTHIX 000/10YeK ¥ aTtakcu. [IuK pasBHTHS CENTHIECKOro MOKa C
MAKCHMAIBHBIM KOJIMYECTBOM JIETATBHBIX HCXOZOB HAOMIOAANM B IPYIIE HETATHBHOIO KOHTPOJA
Ha 2-f JIeHb 10C/I€ HHAYKIUH MATONOTHH. SIpKUMH KIMHHYCCKHMH MPOSIBICHUAMH CETITHYECKOrO
IIOKA Y BBDKHMBIIMX JKHBOTHBIX OBUIM OJBINIKA, NPUHATHE BHIHYXK/JICHHOTO IIOJIOXKCHHS Tela
(nexxanue Ha O0Ky), UCTOINECHUE H TPEMOP.

Ha nmKe pa3BUTHSA CENTHYECKOTO IMIOKA B TPYIIE XMBOTHBIX, MOJMYYaBIIMX B Ka4yeCTBE
HO3UTHBHOIO KOHTPOJIS AE€KCaMETa30H B 103€ 3,6 MI/KT, BRIPAXXEHHOCTh KIMHHYECKAX CHMIITOMOB
ObUIa 3HAYMMO HKXKE 110 CPaBHEHHIO C Tpymmoi HerarmBHOro koHrpons. Ha 2-i jmeHs mocne
sBesienus JIIIC B rpynme >KMBOTHBIX, MOJNYYaBIIMX JEBHIMMAab B 103¢ 57 MI/KT, OTMEHYalH
TepaneBTHIeCKUl 3PdeKT B BUAE CHMXKEHHS KIMHMYECKOTO MPOSBICHUS PA3BUTHUA CCHTHYECKOTO
IIIOKa 110 CPABHEHHUIO € TPYNIIOH HETaTUBHOIO KOHTPOJIA.

[IpuMeHeHHe TeCTHPYEMOro IIpenapara [Tuaeamus® B jgo3e 1,7 MI/KT He oOKasalo
TEPANeBTHYECKOr0 BIMAHUS Ha Pa3sBUTHE CENTHYECKOro Imoka. IIpy MpAMEHEHHH TECTHPYEMOTro
npenapata Ilumeamun® B gmo3e 0,17 MI/KT DPETHCTPHPOBAH CHIDKCHHE BBIPOXCHHOCTH
KIHHAYECKAX TPHU3HAKOB CENTHYECKOro Ioka Ha 2-i neHb mocie BeeneHus JIIIC, B HEKOTOPBIX
ClydasX OTMEYaIHd [OJHOE HCYC3HOBEHHE KIMHHYECKHX CHMITOMOB. OOHapyXeHHbIE
TepaneBTHYecKde 3(QexThl OBUTH CcOMOCTaBUMBI ¢ dS(deKkTamMu IpPUMEHEHHs mpenapara
HO3UTHBHOTO KOHTPOIA JeKcameTa3oH B no3e 3,6 mr/kr. TectupyeMbld mmpemapar [Muneamus® B
no3e 17 MI/KT Ha IHMKE Pa3sBUTHS ITATOJOTHH CHYDKAI BBIPAKCHHOCTh KIMHUYECKHX IMPH3HAKOB
CENTHYECKOIO IIOKA MO0 CPAaBHEHHUIO C IPYNIONW HETATUBHOIO KOHTPOJIA BIUIOTH IO HCYE3HOBCHHS
KJIMHAYECKUX IPU3HAKOB.

JlaHHBIE [0 BEDKUBAEMOCTH XHUBOTHBIX Ha 3-¢ CyTKH HCCIIE/IOBaHMs NPHBECHEI Ha purype 2.

OnnoxparHoe BHyTpHuOprommaHOe BBeneHHe >KUBOTHBIM JIIIC mpuBeno K pasBHTHIO
CENTHYECKOrO MIOKa, IpH KOTOpoM uepe3 48 4acoB Iocie BBEICHHS HMHAYKTOpA MATOJIOTHH
cMepTHOCTE gocturia 100% B rpymme HEraTHBHOTO KOHTpOJIA (1aTojiorus Oe3 neyenns). B rpynmne
KHUBOTHBIX, IIOJy4aBIIMX B KayecTBE MO3WTHBHOTO KOHTPOJIA JEKCAMETa30H B fo03e 3,6 MI/KT,
rubenb OTCYTCTBOBAlAa Ha TPOTSDKEHHH BCEro SKCIIEpUMEHTa. B rpymme BBeleHHs mpemapara
neswiEMab OblTa 3adukcupoBaHa rubens KMBOTHHIX Ha ypoBHe 50%. Tectupyembldi mpemapat
[Tuneamur® B mo3ax 0,17 u 1,7 MI/Kr mposBui GapMakoJOTHIECKYI0 akKTUBHOCTh Ha Mogemd JITIC-
HHIYIIMPOBAHHOTO CENTHYECKOro IIOKA y CaMIIOB MBINIECH, M €ro NpPHMEHEHHE IPHBEIO K
CTAaTUCTHYECKH 3HAUMMOMY YBEIMUYCHHIO BBDKMBACMOCTH JKMBOTHBIX Ha (OHE pasBHTHAL

CCIITHYCCKOr'o IoKa.
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PesynbraThl orieHkd ypoBHs IL-6 B NiasmMe KpOBH MBIIIEH, 9BTaHA3HPOBAHHBIX Y€PE3 4 4aca
HOCJIe MOJICTHPOBAHHUS [IATOJIOTHH, OTPXKECHEI Ha urype 3.

[Toka3aHo, 4TO BBEJCHHE WHAYKTOpA MATOJNOIMH NPHBEJIO K YBEIM4eHHIO ypoBHA IL-6 B
[U1a3Me KPOBH MBIIEH, IEPEHECIINX CENTHYECKUH IMOK, MO CPaBHEHUIO C MHTAKTHOH TPYMIOH
yepe3 4 yaca 1ocjie MOJEITHPOBAHHUS [IUTOKMHOBOrO mropma. [Ipemapar cpaBHEHHS NEKCAMETa30H
CTHMYJIpOBa CHIKeHue ypoBHs 1L-6 B mua3Me KpoBH Mbllei Ha 86% OTHOCHTENBHO TPYMIIBI
KOHTpOJIS [IaTOJIOTHH. BBe/ieHue npenapaTa CpaBHEHHs JIEBMIMMA0 IPUBENO K CHI)KECHHIO YPOBHA
IL-6 B mnasme KpoBH Mbiiieil Ha 29% OTHOCHTENBHO KOHTpPOJIA maronoruu. IIpenapar [uneamur®
B no3ax 0,17, 1,7 u 17 Mr/kr cuusmn KoHIEeHTparuio [L-6 B mi1a3sMe KpOBH MBIIICH 10 CPAaBHEHHIO €
npenapartom sepuniMab Ha 40%, 35% u 55% COOTBETCTBEHHO.

Pe3ynbTaTsl onenky ypoHs TNFo B ITa3mMe KpoBH MBIIEH, 5BTaHA3HPOBAHHBIX Yepe3 4 yaca
TI0CTI€ MOJIEIMPOBAHHKS IATOJIOTHH, OTPaXKeHBI Ha PUCYHKE 4.

[Toxazano, uro BBejaeHHe wuuaykTopa marosnorud (JIIIC B nose 30 Mr/kr) mpuBeno K
yBenuueHuo ypoBHs TNFo B miasMe KpOBH MBIIIEH, IIEPEHECHIMX CENTHYCCKHH INOK, IO
CPaBHEHHIO C MHTaKTHOW IpYyNIoN 4epe3 4 daca IoCle MOAEIMpOBaHus nartosorud. IIpemapar
CpaBHEHHs JIEKCaMeTa30H CTHMYJHpoBan cHiDkeHHe ypoBHs TNFa B mimasme KpoBH Mbllled Ha
88% OTHOCHTETHHO IPYNIBI KOHTPOJS MATOJNOTHH. BBeleHMe mpemapaTa CpaBHEHHs JIEBHIMMAa0
npuseno K cHmkenuro ypoBHs TNFa B mnasme kpoBu Mpime# Ha 33% OTHOCHTENBHO IPYIIIEI
KoHTpouns naronoruu. [Ipemapar [Muneamue® B nose 0,17 Mr/kr cHu3ma Konuenrpanuo TNFo B
wiasMe KpoBH Mblmed Ha 34% OTHOCHTENBHO TpYNNbl JXKHBOTHBIX, IOMYYaBIIMX Mpenapar
cpaBHeHMs JeBwinMab. [lpu BBeAeHHH mpenapara [Tuneamus® B no03ax 1,7 u 17 MI/KT ypOBEHb
TNFo B miasme KpoBH Mbiieif ObUl He MeHee deM Ha 4% HuUXKe, YeM B IpymIe Mpenapara
nepmnnMab. Ha OCHOBaHWM IOJYyYEHHBIX PE3Yy/IbTaToOB OBbUI CleNlaH BBIBOJ O CONOCTaBUMOCTH

®

IpernapaToB ITuneaMuH" ¥ NeBHIMMA0b 1Mo paccMaTpuBa€MOMY IIOKA3aTEIIHO.

Mo pesynpraTaMm in Vitro HccIeIOBaHHUS IOKa3aHO, YTO UCCIIEAYEMBIA Ipenapar [Mureamun®

IPOSBHI TEHICHIMIO K 0303aBHCHMOCTH TepaneBTHIeckoro 3¢ dexra B otHOmeHHH yposHs TNFa
B KYJIbTYpaJIbHOH Cpele.

B in vivo mccnemoBanuu mpenapar Ilmmeamuu® BO BCex /103aX OKa3al TepaleBTHYCCKHI
s¢dexr B oTHOomenuu ypoHed TNFa u IL-6 B miua3smMe KpoBH MBIIIEH HA MOJETH IUTOKAHOBOTO
INTOpPMA, COIOCTABMMBIi, JIA0O0 MPEBOCXO/IINHE TAKOBOH UL IIpenapaTa CpaBHEHHS JICBUIUMAO.

Takum 06pa3oM, [0 pe3yJIbTaTaM HUCCIIEOBAHMA, a TAKXKe YYUTHIBAsd NPOQHUIb G€30acHOCTH

¥ HE3KYIO CTOAMOCTb OPTaHOIpENapaTos, GBI CAeNaH BBIBOJ, YTO Tpenapar [Tnneamun®

SABJIACTCA
MEPCICKTUBHBIMHY  JICKADCTBCHHBIM KaHAHAATOM JJIA JanbHeHIen pa3pa60TKH B KaiYCCTBC

JlIEeMEHTa KOMIUIEKCHOH Tepamuu JuO0 NpOQHIAKTHKHA  OCIOXKHEHHH  3aboyieBaHMI,
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MaTOr€HETHIECKHM MEXaHU3M Pa3sBHTHA KOTOPBIX BKIIIOYaCT B cebs THIICPIKCIPECCHIO

IIPOBOCHAIIUTENILHBIX ITHTOKUHOB, B TOM HHCIJIC OCJIOXKHCHHI HOBO#M KOpOHOBPIpYCHOfI I/IH(l)CKI_II/II/I

COVID-19. [JleiicTBHe HCCIEIyeMOro Ipemapara B OTHOIIEHHWH LMTOKHHOBOIO IITOPMA,

OPEAIIOI0XKHUTEIIBHO, pa3BUBACTCA 3a CHCT I/IHFI/I6I/Ip0BaHI/I5I BHYTPHKIICTOYHBIX KAaCKaJ0B OCHOBHBIX

npoBocHATHTENbHBIX HUTOKHMHOB — TNFa m IL-6. Ilpu 3TOM, IIOCKONBKY YpOBEHb IIMTOKHHOB

IMOHHMKAJICA HC IOJHOCTBIO, KaK 3TO OBUTO Ha (bOHe IIPUMCHCHHAA OCKCaMCTasOHaA — I/IHI‘I/IGI/ITOPa

HYKJIICAPHBIX (l)aKTopOB BOCHAJICHUA, BEPOATHO, YTO TOUYKAMH ITPHIIOXKCHHSA HehcTBUA nmpenapara

ABJIAIOTCA BHYTPUKJICTOYHBIC CUTHAIIBHBIC OCNKH.
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IIEPEYEHb ®UI'YP, YEPTEXEN U UHBIX MATEPUAJIOB

®urypa 1. Yposers TNFa B KynbTypanbHO# cpefie ociIe MOJEIHPOBAHHS IATOKHHOBOTO IITOPMA.
@urypa 2. CoOTHOIIEHNE TOTHOMINX U BEDKABIIHMX )KHBOTHBIX.
®@urypa 3. Yposens [L-6 B m1a3me KpoBH MbIIIel Yepe3 4 Yaca Mocie MOIETHPOBAHHS IATOIOTHH.
* — OTIIHYHE OT TPYNIBI KOHTPOJIA MaToNorHH, p < 0,05 (t-TecT)
OQurypa 4. Yposenr TNFa B nmasve xpoBu Mblmeidl depe3 4 dgaca Nocie MOJEIHPOBAHHS

IATOJIOTHH. * — OTIUYHE OT IPYIIBI KOHTPOJIA matooruy, p < 0,05 (t-tect)

19



NMPUMEHEHUE IIMTHEAMUWHA TP HUTOKNHOBOM IITOPME

®OPMYVIJIA U30BPETEHUA
[lpumeHeHHe KOMIUIEKCA HH3KOMOJIEKYISAPHBIX BOJOPAaCTBOPHMBIX —IMOJUNENTHIHBIX
(bpaxumii, BEIIENCHHBIX U3 SMH(H3a KPYIHOTO POraToro CKoTa, B TEPAllHH «IIUTOKHHOBOTO
IITOpMay.
[lpumenenne mo 1.1 oTAMualoleecs TeM, YTO TEpamusl «UHUTOKHHOBOTO IITOpMay
HarpaBieHa Ha uHrudupoBanue TNFa u IL-6.
IMpumenenne mo nm.a. 1 u 2, omMYaromeecs T€M, YTO KOMIUIEKC HHM3KOMOJIEKYIAPHBIX
BOJOPACTBOPUMBIX IOJHMIENTHAHBIX (pakmui, BBIICIEHHBIX U3 SNHpHU3a KPYNHOTO
pOTaToro cKoTa, MpeICTaBISeT co6OM ekapcTBEHHOE cpeacTBo [Tnneamun®.
[Tpumenenue mo moboMy u3 .0 1-3, omiMyaromeecs TeM, YTO CIUTOKMHOBBIN IITOPM»
SBJISETCS OCIIOXKHEHHEM JICKapCTBEHHOW Tepamuy, HWH(EKIHOHHBIX, ayTOUMMYHHBIX,
OHKOJIOTHYECKHX, TEMATOJIOTHUECKUX, TCHETHIECKHX 3a007I1eBaHuUA.

HpHMeHCHI/IC 1o J1]060My u3 IL.II. 1—4, OTIHYaKoNIeecs TEM, YTO «IUTOKHMHOBBIN mMTOpM»

ABJIICTCS OCJIOXKHEHHEM KOpoHOBUPYCcHOH HHpekiuun COVID-19.



IIPUMEHEHHUE ITMHEAMHWHA ITPY IUTOKWHOBOM IITOPME
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IIPUMEHEHHUE IIHHEAMUWHA ITPU IIUTOKWHOBOM IITOPME
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BoicsoBomaermne IL-6, nr/mn

IIPUMEHEHHWE IIMHEAMUWHA IIPH IMTOKUHOBOM LITOPME

2000000 -
KoHTpono natonors
1500000 -
Nesnanmab
{57 mi/kr)
1000000 -
Nnseamun
(0,17 mr/xr)  puneanun Nnneammn
* (1,7 mr/xr) (17 sar/xr)
500000 °
Dexcamerazon R
(3,6 mr/xr) :;§;
WnTakTnan i
1 e % |

fpynnaNel TfpynnaNe2 [pynnaNe3 [pynnaNe4 [pynnaNeS [pynnaNe6 [pynna Ne7

®ur. 3



Boicsobopaenue TNFa, nr/mn

IIPUMEHEHHUE ITIMHEAMUWHA TP IUTOKHHOBOM IIITOPME
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OtHocHTCS K myHKTY No
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