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OIIMCAHHUE U30BPETEHHUSA
2420-573067EA/081
NPUMEHEHHUE CEINTUANITEPUHA H ET'O METABOJINTOB JJIs1 IEYEHUA
PAJUAIIMOHHOI'O OBJIYYEHHUSA

3ASABJIEHUE O UCCJIIEAOBAHUH, PUHAHCHUPYEMOM N3 ®EJIEPAJIBHOI'O
BIOJ/UKETA

Ot10 n3obpereHne ObUIO CIENaHO MPU MOIAEPIKKE MPABUTENbCTBA B paMkax rpanta Ne
RO1 AI133595, mpucyxnenHoro National Institutes of Health (NIH). IlpaButenscTBo mmeer
OTpeJeIeHHbIE paBa Ha H300peTeHNe.

YPOBEHb TEXHUKHU

bynp TO TeppOpUCTHMYECKHMI aKT WM sA€pHas aBapus, yrposa paauojorM4ecKon
KatacTpodbl TpEeACTaBIsieT CcO0O0M MOTEHIHMAJIbHO KaTaCTPOYHUECKYH)  UYpPE3BBIYANHYIO
CUTyaluio0 B o0yacTH OOIIECTBEHHOTO 3IPABOOXPAHEHHUS, YTO MOAYEPKHBAET HEOOXOOUMOCTH
pa3paboTKN METUIIMHCKUX KOHTPMEp IJIsl CHIDKEHHs OOILIero pajualilioHHOTO MOPAXKEHHs TeNa
U cMepTHOCTU. HadampHBIM MOCIIEACTBUEM ISl 3110POBBsI IPU TOTalIbHOM obnydennu Tena (TBI)
SIBIIIETCSL OCTPBIN JiydeBol cuHApoM (ARS) B HamOonee paarodyBCTBUTENBHBIX OpraHax, Ipu
5TOM BBDKHUBAEMOCTh MPU TAKOM OOJYYEHHH ONPEAEISIETCS] CTETIEHBIO MOBPEXKIECHUS CTBOJIOBBIX
KJIETOK M KJIETOK-TIPEIIECTBEHHUKOB B T'€MOIIOSTHYECKON CHUCTeMe, a TakXKe SIHUTEIHs B
KENyJOYHO-KUIIEYHOM TpakTe. I eMonosTudeckue (GakTopbl pOCTa, SJIEKTPOIUTHI U JKUIAKOCTH,
nepenuBaHue KPOBH U AHTUOMOTHMKH, BCE OHM SIBIIIOTCS JOCTIXKEHUsSMH B Tepanmun ARS,
KOTOpbI€ TPHUBENNM K 3HAUUTENbHOMY YJIYULIEHHIO BbDKHBaeMOCTH. OAHAKO, Kak BHIHO W3
BbDKUBIINX B UepHOObUTe, maumeHTsl, nepeHecmne ARS remomnostuueckoit u XK cucrem,
4acTO YMHUPAIOT OT MO3/IHUX MOBPEXIEHHUN JIETKUX U CepALA.

COOTBETCTBEHHO, CYIIECTBYET MOTPEOHOCTh B JIEUEHHH, KOTOPOE YJIy4lIaeT MOKa3aTeIn
CMEPTHOCTH U (PYHKIIMU OPraHOB y MALIUEHTOB, MOABEPTLINXCS OOJIYHUEHHUIO.

CYHIHOCTD U3OBPETEHUA

B HacrosimeM M300peTEeHMM TPENCTaBIEHBI CIOCOOBI JIEYCHUS TALUEHTOB C
panuanioHHbIM  obsydeHneM. Hampumep, B HacrosiimieM U300pETEHHUH  HCHOJIb3YETCs
cenmanTepuH (SP) i CHMKEHUST TOKCHMYHOCTH JUISL CEPALA, JKEIyAOYHO-KHUIIEYHOrO TPaKTa
W/WTH JIETKUX TIalIUEHTA.

B ongHOM acnmekre, u300peTeHHME OTHOCHTCS K CIIOCOOy JieueHHs CyObekTa,
MOJBEPTIIErocss OOJYYEHHIO, TyTeM BBeASHUS CYOBeKTy d(P(HEKTHBHOTO KOJUYECTBA
CeMManTepruHa, TeTParuApoOHONTepUHA WM AUTHAPOOMONTEpHHA WIH UX (apMaleBTHUECKH
MPUEMJIEMON COJIU WJIM COKPUCTALIA.

B HEKOTOpBIX BapuaHTax OCYINECTBJICHUS, BBEACHHUE YMEHBIIACT WJIM HHTHOUpPYET
NOBPEXIACHUE TKaHEH W/WIM OpPraHoB y CyOBEKTa, CHIDKAeT WM WHTHOMPYET CepAevHYIo,
KENyJOYHO-KUIIEYHYIO W/MJIM JIETOUYHYI0 TOKCHYHOCTb y CyOBEKTa, yMeHbILIaeT Tubenb
SHAOTENHANBHBIX KJIETOK JKEIyAOYHO-KHIIEYHOTO TPAaKTa, Ceplla W/WIM JIETKUX y CyOBeKTa,
W/WIM  yMEHBIIAeT WHAYLUPOBAHHOE OOJy4YEeHHEM BOCMAJIEHHE B SIHUTEIHAIBHBIX KJIETKaX

JKEJTy TOYHO-KULIEYHOTO TPAKTa, CepALa U/UITH JIETKUX Y CYOBEKTa.



D¢ dexTrBHOE KOMMYECTBO COCTABIISIET, HarpuMep, ot npumepro 0,1 o mpumepHo 200
MI/KI/CYTKH, HAIPUMEP, OT MPUMEPHO S5 MI/KI/CYyTKH 0 MPUMEPHO 35 MI/KI/CYyTKH.

B BapuaHTax ocCylIecTBIEHUs, y CyOBEKTa UMEETCS OCTPBIM PAAMALMOHHBIA CUHAPOM,
HarpuMmep, NpU BBEIEHUH Ipenapara B TeueHue 24 uvacoB mocie obsyueHus. B BapmanTax
OCYLIECTBJICHHsI, CYOBEKT UMeeT XpPOHMYECKHil Jy4eBoil cuHapoM. B BapmanTax
OCYLIECTBJIEHHsI, CYOBEKT CTpajaeT KOXHBIM JIy4eBbIM CHHApoMOM. B BapmanTax
OCYLIECTBJICHHsI, CYOBEKT MOABEPraeTcsi BO3AEHCTBUIO, O MeHblel mepe, 0,3 I'p MeHee ueMm 3a
OIWH JeHb. B BapHaHTax OCYLIECTBICHHs, CYyOBEKT MOABEPraeTcss BO3NEHCTBHIO MO MEHbLIEH
mepe 0,7 I'p B TeueHue neproaa 60jee OJHOTO JTHS.

B BapmaHTax OCyILIECTBICHMS, BBEIEHHE MPOMCXOIHUT, IO MEHBIIEH Mepe, OOWH pa3 B
CyTKM B TE€UE€HHE, MO MEHbLIEH Mepe, WIeCTH AHEW, HampuMmep, MO MEHbLIEH Mepe, OIHOMU
Henenw, nmo MeHbined Mepe, 10 nHell (Hampumep, Mo MeHblLIed mepe, 14 nHel), Mo MeHbIIEH
Mepe, MPUMEPHO OIHOTO MECSIA, 10 MEHbIIeH Mepe, MPUMEPHO TPEX MECSIEB, MO MEHbLICH
Mepe, TPUMEPHO LIECTH MECSLEB, MO KpahHeH Mepe, NMPUMEPHO AEBSITH MECSLEB WM, IO
KpaliHel Mepe, MPUMEPHO OJHOIO rofa.

B BapmaHTax OCyILIECTBIEHHs, BBEIECHUE yBENUYMUBAET >Kcmpeccrio miR-15b-3p, miR-
106a-5p, miR-133b, miR-136-5p, miR-451a, miR-1, miR-335-3p, let-7d-3p w/umu let-7c-5p,
HarpuMep, ChIBOPOTOYHBIX 3K30COMalIbHBIX (Hampumep, npu BBeaenun BH4), w/mnu cHmxaer
skcrpeccuro 1L-1P, IL-6, IL-17A, Spp2 w/mmun TGF-Bl B snmuTennanbHBIX KJIETKaxX JIETKUX
(mammpumep, npu BeeneHnu SP). B BapmaHTax oOCyLIeCTBIEHMs, BBEIEHHE YBEIHMYHUBAET
skcripeccuro let-7a-5p, miR-1, miR-106b-3p, miR-106b-5p, miR-126-3p, miR-181a-5p, miR-
335-3p w/umu wnu miR-335-5p u/unu cHwkaer sxkcnpeccuto let-7g-5p, let-7i-5p w/umn miR-16-
5p, HanpuMep, CHIBOPOTOUHBIX HK30COMANIbHBIX (Hanpumep, npu BeegeHuu SP).

B onHOM acniekte, n300peTeHne OTHOCHUTCS K CIIOCO0Y YMEHbBLICHNS M HHTHOUPOBAHUS
HOBPEXEHNS TKAaHEH W/MJIM OPraHoB y cyOBbeKTa, MOABEPTIIEerocss OONYyYEeHUIO, IyTeM BBEICHUS
cyObekTy 3P QEeKTHBHOrO KOJIMYECTBA CEMUANTEePHHA UM ero (apMaleBTHYECKH MPUEMIIEMON
COJIH.

B npyrom acmnekte, n300peTeHHe OTHOCUTCS K CIIOCOOY CHMKEHMSI WJIM MHTHOUPOBAHHUS
CepAeYHON W/WJIM JIETOYHOH TOKCHYHOCTH Yy CyOBEKTa, MOABEPTIIErocs OONIYYEHUIO, MyTeM
BBeZleHUs] CyObeKkTy 3((PEeKTUBHOrO KOJNMYECTBA CENMUaNTepuHa WM ero (apMaleBTHYEeCKH
MPUEMIIEMON CONH.

B ngpyrom acmekre, wu300peTeHHE OTHOCUTCS K CHOCOOY CHIDKEHUsT rubenu
SHAOTENNAIBHBIX KJIETOK CEpALa W/WIIHM JIETKUX y CYOBeKTa, MOABEPTLIErocs OOMYUEHHIO, TyTeM
BBeZleHUs] CyObeKkTy 3(P(EeKTUBHOrO KOJNMYECTBA CENMUANTepUHA WM ero (hapMaleBTHYECKH
MPUEMIIEMOU COJH.

B npyrom acnekte nzoOpereHue OTHOCHTCS K CIIOCOOY YMEHBIIEHUsS] MHAYLIMPOBAHHOTO
o0JyueHHeM BOCHAJIEHHs B STHTENNAIBHBIX KIJIETKaX CepAla W/WJIH JIETKUX Y CyOBeKTa MmyTeM
BBeZleHUs] CyObekTy 3(p(EeKTHBHOrO KOJMYECTBa CENMUANTEepHUHA MM ero (hapMaleBTHYECKH
MIPUEMIIEMOU COJIH.

B onHOM BapmaHTe OCYIIECTBIIEHHS INPEIbIAYLINX YEThIPEX aclekToB, 3ddexkTuBHOE



KOJINYECTBO CEMHANTEPUHA WIH €ro papMareBTUIeCKH MPUEMIIEMOH COJIM COCTABIsIeT MeHee |
MT/KT.

B npyrom BapuaHTe OCyLIECTBICHUS MPEABIAYIINX YEThIPEX ACMEKTOB, CEMUANTEPHH UIH
ero (hapmaLeBTHYECKH MPUEMIIEMYIO COJIb BBOJSAT NMPUMEPHO uepe3 24 vaca rociie o0nyueHus.

B npyrom BapuaHTe OCYLIECTBIECHHS MPEABITYLINX YEThIPEX aCMEeKTOB, COCOO BKIIFOYAET
BBEJICHIE CEMUaNTepruHa WU ero (papMaleBTUYeCKH PHEMIIEMOH COJTU B BU/I€ HECKOJIBKHX J103.

B npyrom BapuaHTe OCYLIECTBIEHHS MPEABITYLINX YEThIPEX aCMEeKTOB, COCOO BKIIFOYAET
BBEJICHUE CEMUANTEPHHA WU ero (papMaieBTUYECKH MPUEMIIEMON COJIM €KETHEBHO B TEUCHUE,
110 MEHbLIEH Mepe, IECTH THEH.

B npyrom BapmaHTe OCYIIECTBJICHUS MPEIABIAYLIMX YeThIPEX acrekToB, 3((eKTUBHOE
KOJINYECTBO CEMUANTepUHAa WM ero (apMaleBTUYECKH TNPUEMIIEMON COJIM TPHBOAHMT K
yBenmueHuro skcnpeccun miR-15b-3p, miR-106a-5p, miR-133b, miR-136-5p, miR-451a, miR-
1, miR-335-3p, let-7d-3p w/umm let-7c-5p.

Onpeoenenus

B Hacrosiieii 3asiBke, €CJIi MHOE HE SICHO M3 KOHTEKCTa, (1) €IUHCTBEHHOE YHCIIO MOKET
NOHUMATBCS KaK O3HAUAIOIIMH «IMO0 MeHbIIeH Mepe, ofauH», (11) TEePMUH «HIIH» MOXKET
NOHUMATBCS KaK O3HAYAOIIMK «H/mMim»; (111) TEPMHUHBI «COAEPKAIIMN» W «BKIIOYAFOIIUNY
MOTYT TIOHUMATbCS KaK OXBAaTbIBAIOIIUE JI€TATU3UPOBAHHBIE KOMITIOHEHTBI WJIM CTaluH,
HE3aBHUCHMO OT TOTO, NPEACTaBJIECHbI JIM OHU CaMH IO ce0e WM BMECTE€ C OIHUM WM
HECKOJIbKUMH JOTOJHUTEIbHBIMA KOMIIOHEHTAMH WM CTAAMSIMK, U (1V) TEPMHHBI KIIPHMEPHO»
U TPUOJIM3UTENIBHO» MOTYT MOHUMAThCA KakK JIOMYCKAIOIIMe CTaHIAPTHBIE BapHalMM, KaK HX
NOHUMAIOT CIELUANUCTBl B JAaHHONH 00JacTu TeXHUKHU, U (V) TaM, I7€ yKa3aHbl AUANa30HbI,
KOHEYHbIE TOUKH BKIIFOYEHBI.

B HekoTOpBIX BapuaHTaX OCYLIECTBIEHMs, TEPMHUH «IIPUMEPHO», HCIOJIb3yeMBbI B
HACTOSLIEM TOKyMeHTe, o3HauaeT +10% oT yka3aHHOTO 3HAYECHUS.

Cchuika Ha «IIPUMEPHOY» MITH «IIPUOTU3UTEIbHO» 3HAYSHUE WIH MapaMeTp B HACTOSIIIEM
JOKYMEHTE BKJIOYAeT (M OMUCBHIBAET) BAPUAHTHI, KOTOPBIE HATPABJICHbI HA 3TO 3HAYEHHE MU
napameTrp Kak TakoBoi. Hampumep, onmcanue, OTHOCSIIEECS K KIPUMEPHO X», BKIIIOYAET B ceOsI
onucanue «X».

Hcnonp3yeMblil B HACTOSIIEM AOKYMEHTE TEPMHUH «BBEIEHUE» OTHOCHTCSI K BBEICHHIO
KOMITO3ULINH CyOBeKTy. BBeneHue KMBOTHOMY (HAIpUMEp, YEJIOBEKY) MOXKET OCYLIECTBISTHCS
JT0OBIM TOAXONAMM MyTeM. Hampumep, B HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHUS, BBEICHUE

MOXeT ObITh OpOHXHANBHBIM (B TOM 4YHCIE IMyTeM HHCTWULIIHA OPOHXOB), OYKKaJbHBIM,

SHTEPAJbHBIM, HUHTEPJEPMAJIbHBIM, BHYTPUAPTEPUATIbHBIM, UHTPaAEepPMaJIbHBIM,
BHYTPHIKEITy JOYHBIM, UHTpaMenyJUISIPHBIM, BHYTPUMBILIEYHBIM, UHTPAaHAa3aJIbHbIM,
BHYTPUOPIOLITNHHBIM, no000JI0YEeYHBIM, BHYTPUBEHHBIM, BHYTPUKEITYJOYKOBBIM,

MYKO3QJIbHBIM, Ha3aJbHbIM, MEPOPATbHBIM, PEKTAJbHBIM, IOIKOXKHBIM, CYOJIMHIBAJIbHBIM,
MECTHBIM, TPaXxeaJbHbIM (B TOM YHCJIE MyTeM HHTPATpPaxeajbHON MHCTWIISILNN), YPECKOKHBIM,
BarMHaJIbHBIM WJIA BUTPEATIbHBIM.

((9(1)(1)6KTI/IBHOG KOJIUYECTBO» COCAUMHCHUS MOXKCET BAPbUPOBATHCA B 3aBUCUMOCTHU OT



Takux (PaKTOpPOB, Kak OOJE3HEHHOE COCTOSIHUE, BO3pPAcT, IMOJ M BeC WHAMBHAYYMa, HU
CIIOCOOHOCTH COEIUHEHUs BBbI3bIBATH Kenaemblii oTBeT. TepameBruuecku 3¢ddexTuBHOE
KOJINYECTBO BKJIFOYAET KOJHMUYECTBO, P KOTOPOM JIFOOBbIE TOKCHUECKHE UITH BpenHble 3 eKThI
COEAVHEHUs] TEePEeBEIINBAIOTCS TEPaNeBTUUYEeCKU Ioye3HbIMU 3¢dexramu. TepaneBrudecku
3¢ eKTUBHOE KOJIMYECTBO TAKXKeE BKJIIOUAET KOJINYECTBO, JOCTATOYHOE JJIS MTOJYUEHHs TIOJIb3BI,
HanpuMep, KIMHUYECKOH MONb3BL.

ITon «ypoBHEM» MOApPa3yMEBAETCA YPOBEHb COEAMHEHMsI MO CPABHEHUIO C 3TaJOHOM.
DTaNOHOM MOXKET OBITh JIFOOOH IMOJIE3HBII STAJIOH, KaK ONpPEAETIeHO B HACTOSIIEM JOKYMEHTE.
ITon «MOHM)KEHHBIM YPOBHEM» WM KIIOBBIIIEHHBIM YPOBHEM» COEAMHEHUs IOAPA3yMeBaeTCs
CHIDKEHHE WJIM YBEJHYEHHE YPOBHS COCOUHEHMS MO CPABHEHHIO C 3TAJOHOM (Hampumep,
CHIDKEHHUE WM YyBeJIWYeHHe, [0 MeHbllel Mepe, nmpuMepHo Ha 5%, Mo MeHblel Mepe,
npuMepHo Ha 10%, o MeHblel mepe, npumepHo 15%, no mesbiueil Mepe, npuMepHo 20%, o
MeHblIelH Mepe, npuMmepHo 25%, mo MeHblueill Mepe, npumepHo 30%, mo MeHbliel Mepe,
npuMmepHo 35%, no mesbiueil mepe, npumepHo 40%, o meHblel mepe, npuMepHo 45%, Mo
MeHblIeld Mepe, npuMmepHo 50%, npu no MeHblueil Mepe, mpuMepHo 55%, Mo MeHbIIEH Mepe,
npuMepHo 60%, mo meHbluel Mepe, npumepHo 65%, o meHbluel mepe, npumepHo 70%, mo
MeHblIeH Mepe, npuMmepHo 75%, mo MeHbluell Mepe, npumepHo 80%, mo MeHbluel Mepe,
npuMmepHo 85%, mo mesblunell mMepe, npumepHo 90%, mo meHbluell mepe, npumMepHo 95%, no
MeHblIeld Mepe, npuMmepHo 100%, mo meHbiuei mepe, npumepHo 150%, mo meHbluel Mepe,
npumepHo 200%, o meHb1uel Mepe, npuMepHo 300%, no menbiueii Mepe, npumepHo 400%, no
MeHblIel Mepe, npumepHo 500% wunmm Oonee;, yMEHbLIEHHE WIM YBEJIUYEHHE MEHee YeM
npumepHo B 0,01 pasa, menee yem npumepHo B 0,02 pasa, menee yem npumepHo B 0,1 pasa,
MeHee ueM npumepHo B 0,3 pasa, MeHee ueM npumepHo B 0,5 pasa, meHee 4yeM npumepHo B 0,8
pasa wiM MeHee; MM yBenuueHue Oojiee yeM npumMepHo B 1,2 pasa, Oonee yem npumepHo B 1,4
pasa, 6onee yem npumepHo B 1,5 pasa, Gonee uem npumepHo B 1,8 pasa, Oonee yeM mpuMepHO B
2,0 pasza, Oonee yem mpumepHO B 3,0 pasa, Ooyiee dem mnpumepHO B 3,5 pasa, Oosee dem
npuMepHO B 4,5 pasa, Gonee uem npumepHo B 5,0 pas, Oonee yem npumepHo B 10 pas, Oonee uem
npuMepHo B 15 pa3, Oonee uem npumepHo B 20 pas, bonee yem npumepHo B 30 pas, Oonee yem
npumepHo B 40 pas, 6osee yem npumepHo B 50 pa3, 6onee yem npumepHo B 100 pas, 6ornee yem
npumMepHo B 1000 pa3 uiu Oosnee). YpOBEHb COEAMHEHUS] MOXKET OBITh BBIPAXKEH B Macce/o0bemMe
(Hampumep, r/my, MI/Mi, MKI/MJ, HI/MJI) MM B TPOLEHTAX IO OTHOIICHHIO K O0Iemy
KOJINYECTBY COCIUHEHHUS B 0OpasLe.

Hcnonp3yeMblii B HACTOSIIIEM TOKYMEHTE TEPMHH «(papMaleBTHUECKass KOMITO3HLIUS)
IpeCTaBIsIeT KOMIIO3ULIMIO, COZIEPIKALIYI0 COEAMHEHNE, OMIMCAHHOE B HACTOSLIEM JOKYMEHTE, B
cocTaBe C (papMaleBTHUECKH MPUEMJIEMBbIM SKCLUMHEHTOM. PapmMarneBTHYecKast KOMITO3ULHS
MOJKET TMPOU3BOAMTHCS WM TPOAABATHCS C OJOOPEHHS TOCYAAPCTBEHHOTO PEryJIHUPYIOLIETO
OpraHa Kak 4YacTb TEpamleBTUYECKOH CXeMbl JIeUeHUs 3a00JIeBaHUS Yy MIIEKOITUTAOLIETO.
dapmaneBTHUECKHE KOMIIO3UILUM MOTYT OBbITh COCTAaBJIEHBI, HANpUMep, Ui MEPOPaTbHOTO
BBEJICHUS B CTaHIAPTHOM A03UpOBaHHOH (opme (Hampumep, TabyeTke, Karcyje, KaruleTe,

reJieBoi KarcyJie, MOPOLIKe i MPUTOTOBJICHUS CYCIIEH3UH, CYCIIEH3UH, PACTBOPE WIN CUPOIIE),



IUIE MECTHOTO TpPHMEHEeHHs (HampuMmep, B BHIE Kpema, rens, JIOCbOHA WM Masu), A
BHYTPHUBEHHOT'O BBEIEHUS (HaNpUMep, B BUIE CTEPUIBHOTO PACTBOPA, HE COAEPIKALIErO YaCTHI]
5M00JI, U B CUCTEME PACTBOPHUTENIEH, MPUTOJHON JJIsI BHYTPUBEHHOI'O BBEICHUS), WIH B JIFOOOM
Apyrom apmMareBTHUECKH PHEMIIEMOM COCTABE.

Hcnonp3yeMblii B HAcTOSIIEM AOKYMEHTE TEPMHUH «(papMaleBTHYECKH IpHeMIIeMast
colb»  O3HayaeT OOy  (apMauneBTHYECKH  MPUEMIIEMYIO  COJIb  CelHaNTepuHa,
TeTparuapoOuonTepuHa WM aurugpoouonTepuHa. PapManeBTHYECKH NPHEMIIEMbIE COJH
BKJIFOYAIOT MOHHBIE Mapbl CEMUANTEPHHA, TETPArHIAPOOHONTEePHHA WM TUTHAPOOUONTEpHHA B
TBEPJIOM COCTOSTHHH W/HJIH B pacTBope. PapMalieBTHUECKH MPUEMJIEMbIii COKPUCTAJIT BKIFOYAET
CBOOOJTHOE OCHOBAHHE CEMUANTEPUHA, TETPAruAPOOUONTEPUHA WM TUTHAPOOHONTEPUHA H
KHCJIOTY B TBEPAOM COCTOSIHUH. CMech coieBON (pOPMBI U COKPHCTAILTHUECKONH (HOPMBI MOKET
NPUCYTCTBOBATh B OIHOW M TOMW ke Kommo3unuu. Hampumep, papmaueBTudeckn npuemieMble
COJIM CeNHanTepuHa, TETPAruApOOHONTEpPUHA MM TUTHAPOOHONTEPHUHA BKIIOYAIOT TaKHeE,
KOTOpBbIE, B PaMKax 3[PaBOrO MEIUIUHCKOIO 3aKIFOUEHUs, MOAXONAT IJISi HCIIOJNB30BAHHS B
KOHTaKT€ C TKAHSIMH YeJIOBEKa M JKMBOTHBIX 0O€3 YpPe3MEpHOH TOKCHYHOCTH, pa3ApakeHUs,
ANJIEPTUYECKO peakUMd U COU3MEPUMBbI C Pa3yMHBIM COOTHOIICHHEM  TII0JIb3a/PHUCK.
dapmManeBTUUECKH TPUEMIIEMBIE COJIM XOPOLIO M3BECTHBI B HAHHOH OONACTH TEXHUKH.
Hampumep, ¢apmaneBTudecku mpuemjeMbie coju omucaHbl B. Remington (Remington: The
Science and Practice of Pharmacy, (22nd ed.) ed. L.V. Allen, Jr., 2013, Pharmaceutical Press,
Philadelphia, PA). Conu MoryT ObITh MOJy4eHBI 1N Situ BO BpeMsi OKOHYATEIbHOTO BbIIEICHUS U
OYHCTKM COEAMHEHHH, OIUCAHHBIX B HACTOSINEM JOKYMEHTE, WM OTAENbHO IyTeM
B3aUMOJIEHCTBUS T'PYNIbI CBOOOJHOIO OCHOBaHMA C TMOAXOJAIIEH OPraHUYECKOH KHCIIOTOH.
TunuuHble KHUCIOTHO-aJAUTHBHBIC COJHM BKJIIOYAIOT aleTaT, aaulaT, ajJbruHAT, ackopoar,
acrlapratr, OensoncyibdoHnar, Oensoar, Oucynbdar, Oopar, Oyrupar, xkamdopar,
kampopcynaboHaT, LUTPAT, UMKJIONEHTAHIPOIMOHAT, JAWUIJIIOKOHAT, JOMELMICYNbdar,
sTaHcyNbpOHAT, (QymMapaT, TIOKOrenToHaT, ruuepodocdar, mMomycyabdpaT, TenToHaT,
reKCaHoaT, THAPOOPOMHUA,  THUAPOXJIOPUA,  TUAPOUONUA,  2-TUAPOKCHITAHCYJb(OHAT,
JaKTOOHMOHAT, JIAKTAT, Jlaypar, Jaypuicyib(dar, ManaT, Majiear, MaJoOHAT, METaHCYJIb(pOHAT, 2-
HaTanmMHCYIb(OHAT, HUKOTHHAT, HUTpAT, OJieaT, OKCaJaT, MaJbMHTAT, AMOAT, NEKTHHAT,
nepcynbdar, 3-peHunnponuonat, gocdar, MUKpaT, MUBAJAT, MPOMUOHAT, CTeapar, CyKLUHAT,
cyab(dar, TapTpar, THOLMAHAT, TOJNYOJICYJIb(pOHAT, YHIEKAHOAT U BaJiepar.

IMox «3TamoHOM» TOMpa3yMeBaeTcs JIOOOW TOJIE3HbIM 3TaJiOH, HWCTOJNb3yEeMbId s
CpPaBHEHHsI YPOBHEW COCOMHEHUS WJIM JPYIHMX CHMIITOMOB, HAIlpUMeEp, MOBPEXKACHHUS TKaHH
W/WIM OpraHa, KJIETOYHOH TOKCHYHOCTH, CMEPTH WJIM BOCHAJIEHHs. JTaJOHOM MOXKET OBbITh
0601t obpaser, CTaHAapT, CTAaHAAPTHAS KPUBAst MM YPOBEHb, KOTOPBIE UCTIONB3YIOT AJIS Liesel
CpaBHEHHs. DTAJIOHOM MOXET ObITb OOBIYHBIN 3TaJOHHBIA 00pas3el] WM 3TAJOHHBIA CTaHAAPT
WIN YPOBEHb. «ITAJOHHBIN 00pa3er» MOKeT ObITh, HAPUMEP, KOHTPOJIEM, HAalpUMeEp, 3apaHee
OTIpeNeIeHHbIM 3HAYEHHEM OTPULIATENIbHOIO KOHTPOJIS, TAKUM KaK «HOPMAJbHBIN KOHTPOJIbY
WIN TpeAbIAymuii obpaser], B3SThIi y TOro ke cy0bekTa; oOpasen 0T HOPMAJIbHOTO 340POBOTO

cyObeKkTa, TaKOM Kak HOpMajbHasl KJeTKa WJIM HOpMaslbHas TKaHb, oOpasel] (Hampumep, KJIETKH



WIN TKaHHW) OT CyObekTa, He mMeromero 3adoseBanus, oOpaszern oT cyObekra, y KOTOPOro
AMArHOCTUPOBAHO 3a00JeBaHKHe, HO KOTOPOro elle He JeYHIH COSAMHEHHEM M0 M300pPEeTEeHHIO;
oOpazery or cyOBbekTa, KOTOPOro JIYMJIM COEIUHEHHEM IO H300peTeHUr0;, Wiu o0pasern
OYMIIEHHOTO COeNUHEHUs! (HampuMep, JI0OOro M3 OMUCAHHBIX B HACTOSIIEM JOKYMEHTE) B
U3BECTHOH HOPMAJIbHON KOHIEHTpalmu. [lox «3TaJOHHBIM CTaHAAPTOM MM YPOBHEM»
NOApa3syMeBaeTCs 3HAUSHWe WJIM YUCIIO, MOJy4YEeHHOEe U3 STaJOHHOro odpasua. «HopmambHbIM
KOHTPOJIbHBIM 3HAU€HHEM» SIBJISIETCS IPEABAPUTEIBHO ONpPENENICHHOE 3HAYEHUE, YKa3bIBAIOLIEe
Ha OTCYTCTBUE OOJIE3HEHHOIO COCTOSIHHUSI, HANpHUMEp, 3HAYEHUE, OKHIAEMOE Y 3I0POBOrO
KOHTPOJIbHOTO CcyOBbekTa. Kak mpaBuiio, HOpMajbHOE KOHTPOJbHOE 3HAYEHHE BBIPAYKAETCS B
BUzE nuanazoHa («Mexny X u Y»), BBICOKOrO mopora («He BbIle X») HIIH HU3KOro rmopora («He
Hioke X»). CyObekT, UMEroLIHii H3MEPEHHOE 3HAUYEHHE B MPe/ieiaX HOPMAIbHOTO KOHTPOJIbHOTO
3HA4YeHUs] Uil KOHKPETHOro OuomMapkepa, OOBIYHO CUUTAETCS HAXOMSILIUMCS «B Mpenaenax
HOPMBI» JJIs 3TOro OnomMapkepa. HopManbHbIi 3TaJOHHBIN CTAHAAPT WIIH YPOBEHb MOXKET ObITh
3HAYeHUEM HJIH YHCJIOM, MOJYyYeHHbIM OT HOPMAJbHOTO CYyOBEKTa, He MMEIOIIEro 3a00eBaHus
win paccrpoiictBa (Hampumep, ARS). B npenmouTHTeNnbHBIX BapHAHTaX OCYIIECTBIICHHS,
STAJIOHHBII OOpasel, CTaHAApPT WK YPOBEHb COOTBETCTBYIOT paccMaTpuBaeMoMy oOpasiy, Mo
MEHbLIEH Mepe, MO OJHOMY M3 CIIEAYIOIIMX KPHUTEPUEB. BO3PACT, Macca Teja, MOJ, CTaaus
3aboseBaHusi U o0Inee cocTosiHue 310poBbsi. CTaHmapTHas KpUBas YPOBHEH OUYHINEHHOTO
COENMHEHUs, HampuMep, JIOOro W3 OMHCAHHBIX B HACTOSALIEM JOKYMEHTE, B Mpenenax
HOPMAaJIbHOT'O STAJIOHHOTO TUANa30Ha TaKXKe MOKET ObITh HCIOJb30BaHA B KQUECTBE STAJIOHA.

Hcnonb3yemblii B HACTOSLIEM JOKYMEHTE TEPMHUH «CYOBEKT» HIIH «IIaLUeHT» OTHOCUTCS
K J0OOMYy OpraHusMy, KOTOPOMY MOXKET ObITb BBEIEHAa KOMIIO3HLHS B COOTBETCTBUHU C
n300peTeHneM, HampuMmep, B JKCIEPUMEHTAIbHBIX, AWATHOCTHYECKHMX, NPO(UIAKTHUECKIX
W/WIHM TEePaNeBTUYECKUX LeNsX. THIoBble CyOBEKThl BKIIOYAIOT JIOOOE JKUBOTHOE (HAIpHMeED,
MUJIEKOTTUTAIOIINX, TAKUX KaK MBIIIH, KPBICHI, KPOJIUKH, HE SBILSIIOIIUECS YEJIOBEKOM IPHUMATHI U
monau). CyObekT MOKET HCKATh WM HYKAAThCS B JIEYEHHH, TPeOOBATh JIEUEHHs, MOJYYaTh
JiedeHue, NoJy4YaTh JedeHrue B OyayuieM win ObITh YeIOBEKOM MIIU KUBOTHBIM, HAXOISIIUMCS
noa HabJroieHHeM KBaTU(HULIMPOBAHHOTO CIEUHAICTA MO MOBOAY KOHKPETHOrO 3a00sieBaHuUs
W COCTOSTHHUSI.

Hcnonb3yeMble B HACTOSIIEM [OKYMEHTE€ TEPMUHBI «JICUUTHY), «JIEYEHHBIN» WIN
«JIEYEHHE» O3HAYAIOT KaK TeparieBTUUECKOe JieYeHHe, Tak M MNpPOQUIAKTHYECKHE WM
npenynpeauTeibHble Mepbl, LENbI0 KOTOPBIX SIBJSIETCS MPEAOTBpAIlEHHE WM 3aMelieHHe
(YMeHbIIIeHHE) HEeXKeIaTeIbHOTO (PU3NONIOTMYECKOr0o COCTOSTHUS, HAPYIIEHUsT WK 3a00JIeBaHMs,
WIN TIOJyYeHHEe TMOJIE3HbIX WM JKENAeMbIX KJIMHUYECKUX Pe3yJbTaToB. biarompusTHbeie Win
JKeJlaeMble KJIMHUYECKHE pe3yJIbTaTbl BKIIIOYAIOT, HO HE OrpaHUuYeHbl HMH, OOJerdeHue
CHMIITTOMOB,  yMEHbLICHHE CTENeHH  COCTOSIHMS,  HapylleHuss  wid  3a00JeBaHHs;
CTa0MIM3UPOBaHHOE (T.€. HE YXYALIAIOINEeCs) COCTOSHUE, HapylleHHe Win 3a00JeBaHUE;
3aepKKy Hadajga WM 3aMe[UIeHHs COCTOSHHS, HApYIISHHs WIH [POrPECCUPOBAHUS
3a00JIeBaHsL; YAYYLICHUE COCTOSIHUS, HAPYLISHUS M OOJE3HEHHOT'O COCTOSHUSI WA PEMHCCUHU

(uacTMYHON MM MOJTHOMN), MoAaroIIeecss OOHAPYKEHHUIO WM He MOoAAarolIeecss OOHapYKEHHUIO;



yJIydIIeHue, IO MeHbIIEH Mepe, OTHOTO H3MEPUMOro (PU3NYecKoro mapaMeTpa, He 00sI3aTeIbHO
paS.]'II/ILII/IMOFO NaIreCHTOM, HWJIH YerHJ'IeHI/Ie i ynqueHI/Ie COCTOsIHHA, HapymeHI/m NN
3aboneBanus. JleueHue BKIIFOYAET MOJIydYeHUE KIMHHUYECKH 3HAYMMOTrO OTBeTa 0e3 upe3MepHbBIX
ypoBHel noOo4HbIX 3¢dekToB. JleueHne Takke BKIIIOYAET YBEJIMUYEHHE BbBDKUBAEMOCTH IIO
CPaBHEHHUIO C O’KUIAEMON BBDKMBAEMOCTBIO MIPU OTCYTCTBHUH JICUCHHUS.

CnenyeT MOHMMATh, YTO ONMUCAHUE COETUHEHUMN, KOMIIO3UIUI, COCTABOB U CIOCOOOB
JICYEHUsI, ONTUCAHHBIX B HACTOSAIIEM JOKYMEHTE, BKJIFOYAET «BKIIFOUAIOIIHNE», KCOCTOSIIIHUE U3» H
«COCTOAIIIUE TII0 CyLL[eCTBy nu3» BapI/IaHTbI OCYH_IGCTB.]'IGHI/ISI. B HeKOTOprX BapI/IaHTaX
OCYH_IGCTBJIGHI/ISI, JJIs1 BCEX KOMHOSHHHﬁ, OITUCAHHBIX B HACTOAIIICM I[OKYMGHTG, U BCEX CHOCO6OB
C HUCIOJBb30BaAHHEM KOMIIO3UILINH, OHI/IcaHHOI\/'I B HACTOsIIIEM I[OKYMGHTG, KOMITO3ULIUHU MOFYT
J'II/I6O conepncaTb nepeqncneHHHe KOMIIOHCHTbI HJIN CTaaHuu, .]'II/I6O MOFYT «COCTOATH II0
CYH_IGCTBy u3» Hepe'-II/ICJIeHHbIX KOMITIOHECHTOB WJIN CTaHHﬁ. Kor):[a KOMITO3ULIUSA OIIUCBHIBACTCSA
KaK «COCTodAImasa 1o CYH_IGCTBy nu3» Hepe‘{I/ICHeHHbIX KOMITIOHCHTOB, KOMITIO3UIIUA COI[ep)KI/IT
nepeqncneHHble KOMITIOHCEHTHBI U MOKET COI[Gp)KaTb ):[pyme KOMIIOHCHTHI, KOTOpre CyIJ.IeCTBeHHO
HE BIIUSIFOT HA U3JIEYMBAEMOE COCTOSIHUE, HO HE COAEPIKUT KaKUX-JTHOO APYTrUX KOMIIOHEHTOB,
KOTOpre CYH.IGCTBCHHO BJIMAKOT Ha H3JICHUBACMOC COCTOAHHE, OTIIMYHBIC OT KOMIIOHCHTOB,
Hepe‘{I/ICHeHHbIX B SABHOM BHJAC, HWJIH, €CJIU KOMIIO3HULIMA COI[ep)KI/IT OOIMOJIHUTEIIbHBIC
KOMIIOHCHTBI, OTJIMYHBIE OT Hepe‘{HCHeHHbIX, KOTOpre CYH_IGCTBGHHO BJIUAKT Ha U3JICUUBACMOC
COCTOsIHHUEC, KOMIIO3HMIIUA HE COI[ep)KI/IT I[OCTaTOLIHy}O KOHLIeHTpaLII/II-O UJINn KOJINYECTBO
JOINOJIHUTCJIbHBIX KOMIIOHCHTOB, LITO6I:;I CYH_IGCTBGHHO TIOBJIMATHE HA HU3JICYUBACMOEC COCTOSIHUEC.
Korma croco® omuchiBaeTCsi Kak «COCTOSILIMI IO CYINECTBY H3» MEPEYNCIICHHBIX CTalIuH,
crocod BKJIFOYAET MMEPEUUCICHHbIE CTagud W MOXKET BKJIIOYaThb APYTHE CTaAHH, KOTOPBIE
CYLIECTBEHHO HE BIIUSIOT Ha M3JIEYMBAEMOE COCTOSIHHE, HO CIOCOO HE COAEPKUT KAKUX-JHUOO
OPYTUX CTaJul, KOTOPbIE CYIIECTBEHHO BJIHSIOT HA H3JIEYMBAEMOE COCTOSIHHE, OTJIMYHBIX OT
CTaJluii, KOTOPBIE SIBHO MEPEeUnCIeHbl. B kauecTBe HEOrpaHUYHMBAIOIIEr0 KOHKPETHOTO NIpUMepa,
KOraa KOMITO3ULIUA OITUCBIBACTCA KAK «COCTOsALIas 1o CYH_IGCTBy H3» KOMIIOHCHTAa, KOMIIO3UIIHUA
MOJKET JOIMOJIHUTEIBHO COMEpKaTh JIFOOOe KOJUYEeCTBO (hapMalleBTUUYECKH MPUEMIIEMbIX
HOCUTeNel, HocuTenell wiam pa3daBuTeNell W APYrUX MOAOOHBIX KOMIIOHEHTOB, KOTOPBIE
CYLIECTBEHHO HE BIIUSIOT HA U3JICYHMBAEMOE COCTOSIHHE.

ECJ'II/I HEC y1<a3aHo HHOE, BCC TECXHHUYCCKHUE H Hay‘{HbIe TepMI/IHbI, I/ICHOJIBSYGMI::IG B
HACTOALLEM I[OKYMCHTG, HUMCEHKOT TO K€ 3HAUCHUC, KOTOpOG O6bILIHO TIIOHUMACTCSA CrICMUAJINUCTOM B
obnacT, K KOTOPOWM OTHOCUTCS HaHHOe u3o0pereHue. CrocoObl M MaTepHalibl ONMUCAHBI B
HACTOALLEM I[OKYMCHTG JUIA  HCIIOJIB30BAHHUA B HACTOALIEM OINHMCAHUU, TaKiXKeE MOI'YT 6bITI:>
HUCITOJIBE30BAHBI ):[pyrne noaxoasmue CHOCO6I:>I u MaTepI/IaJ'IbI, HU3BCCTHBIC B HaHHOﬁ O6.]'IaCTI/I
TCXHUKHN. MaTepI/IaJ'IbI, CHOCO6I:>I u HpI/IMepr ABIIAOTCA TOJBKO I/IJ'IJ'II-OCTpaTI/IBHbIMI/I U HE
HpeI[HaSHaLIeHbI I OFpaHI/ILIeHI/Iﬂ. BCG ny6mxn<au1/n/1, IMIaTCHTHBLIC 3asBKH, IaTCHTDI,
noCJaea0BaTCJIbHOCTH, 3aIllMCU B 62136 JAHHBIX U ):[pyme CCBIJIKH, ynOMﬂHYTbIe B HACTOALLECM
I[OKYMGHTG, IMOJIHOCTBKD BKJIKOYUCHBI HOCpeI[CTBOM CCBIJIKH. B cnyqae KOH(bJ'II/IKTa, HaCTOsIIas
cnienn(pUKaIys, BKIOYast ONpeaeeHns, OyIeT UMEeTh PENMYIIECTBEHHYIO CUTY.

ITonpoOHOCTH OJHOrO WIJIM HECKOJBKMX BAapHUAHTOB OCYINECTBJICHUS H300peTeHus



M3JIOKEHbI B OMHMCAHUM HIDKe. J[pyrue mpu3Haku, LeNu U MpenMyLiecTBa H300peTeHus OyayT
OYE€BHUIHBI U3 OMUCAHUS U POPMYJIBI H300PETEHHUSI.

KPATKOE OITHCAHHUE YEPTEXXEN

Ha ¢ur. 1 mnoxasaH 5KCIEpUMEHTAIbHBIH MPOTOKOJ, WCHOJBb3YEeMbI B HACTOSIIEM
n300peTeHNH. OJKCIEepUMEHTAlbHblE TPYNIbl OONY4YalOT C MOCHEAYIOIIUM  BBEIEHHEM
tetparuapodbuontepuna (BH4), cennantepuna (SP) wiu Hocuresst u oueHuBaroT depes 10, 30,
60, 90 u 180 nHeli mociie 0OTyUeHuUsI.

Ha ¢ur. 2 nmokaszaH OTBET U30MPOTEPEHONIA B TPYIIAX, MOABEPTIINXCS OONIYyUEHUIO, IS
rpynm, nojgy4daBmux Hocurenb, BH4 u SP. Ouenky cokpaTuTenbHOro pe3epsa MPOBOAST Hepes
10, 30, 60, 90 u 180 nHeii.

Ha ¢wur. 3 nokasan MHAEKC MPOU3BOIUTENLHOCTH MHOKapAa B IPYIIax, MOIBEPTIIUXCS
oOny4yeHwro, Ui rpymm, nodydaBmux —Hocutedb, BH4 w  SP. Ounenky wuHnmekca
IIPOU3BOAUTENBHOCTH MUOKapAa nposoasT uepes 10, 30, 60, 90 u 180 gueit.

Ha ¢ur. 4 mnokazaHa BBDKHMBAEMOCTb JKCIEPUMEHTAJBHBIX TPYII, MOABEPTIIHXCS
O0JIy4EHUIO C MOCIEeNYIOIUM BBEIEHHEM HOCUTENs Wik SP.

Ha ¢wur. 5 nokasana 4acTtoTra IbIXaHUS OSKCIEPUMEHTAJBHBIX TPYII, MOABEPTIINXCS
00JTy4eHHI0, 10 CPABHEHHUIO C KOHTPOJIbHBIMHU TPy IIIIAMH.

®Our. 6A-6C uUNIIOCTPUPYIOT OTHOCUTENBHYIO 3KCIpeccuto 3k3ocomanbHbix miPHK B
CBIBOPOTKE TTOCJIE OOJy4YEHHUs, HOPMAJIU30BAHHYIO TI0 OTHOIIEHHIO K HE JICYEHHON KOHTPOJIBHOM
rpymme. [IpencraBneHs! JaHHBIE IO 3KCIIEPUMEHTAIBHBIM IPYIIIaM, MOABEPTIIUMCS O0JIyUEHHIO,
BH4, mnu u 1o, m apyroe (6A), m oOnydeHue, cenuanTepuH, WM TO U japyroe (6B
(narubuposanHas skcnpeccust) 1 6C (MHAYLUPOBAHHAS SKCIIPECCHS)).

@ur. 7 WUTIOCTPUPYET OTBET M30MPOTEPEHONA B IPYINAx, NOABEPTIINXCS OONYUYSHHUIO,
IUIs TPYIII, NMONy4yaBIIUX HocuTenb Wik SP. OLieHKy COKpaTUTENbHOIO pe3epBa MPOBOIST uepes
0, 30, 60, 90 u 180 gHeit. OOny4yeHHe BBI3bIBAET CHIKEHHE COKPATHTEIBHOTO pe3epBa B
00JTly4eHHOM rpymre, MojlyydaBlieldl HOCUTENb, 10 CPABHEHHIO ¢ UCXOAHBIM ypoBHeM (*p<0,05 k
ucxogHoMy ypoBHiO) yepe3 10, 30, 60, 90 u 180 nmneit mocne obnydenusi. Bemenue SP B
TedeHre O MHel MPUTYIUIIeT MajJeHue COKPATUTENBHOIO pe3epBa BO BCE MOMEHTBHI BPEMEHU
(#p<0,05 k HOCHTEIIO B TOT k€ MOMEHT BpeMeHH). JlanHbie npeacrasiensl kak cpennee + COC.

Ha ¢ur. 8 mnokasaHbl CHCTONMYECKAss W AHACTOJMYECKas (PYHKUMH B TpyMIax,
nony4yaBiux Hocutenb i SP, depes 10, 30, 60, 90 u 180 mneit nocne obnydenus. JlaHHBIE
NPEACTaBICHbl B BHIE HHAEKca Tei M BpeMeHH u3oBorommuueckoro paccrnabnenus (IRT).
CenumanrepuH cMmsr4aer HWHAYLOUPOBAHHOE OOJNyYEeHHEM HWHIHOMPOBAHUE CHCTOJHMYECKON
(mapexc Tei) m nmuacronmmveckod (mHmexkc Tei m IRT) ¢ynkuuit. ¥V oOnyueHHBIX MbIeH,
NOJIyYaBIINX HOCUTEINb, HAOMIOJAETC 3HAUUTENBHOE Mporpeccupyomee ysenuueHue (*P<0,05
Kk ucxogHomy yposHwo) Tei u IRT, naunnas ¢ 10 gueii u ot 1o 180 nHeil. Benenue SP B
TeyeHne 6 aHewW mpuryrusier yeenuuenue uHaekca Tei u IRT Bo Bcex BpeMEHHBIX TOYKAX
(#p<0,05 k HOCHTENO B TOT k€ MOMEHT BpeMeHH). [lanHble npencrasnensl kak cpeanee + COC.

dur.9 mmrocTpupyer QYHKIHIO JIETKUX Ui OOJMYYeHHBIX 3KCHEPUMEHTAIbHBIX IPYIIIL,

NOJIy4aBUIMX HOcUTeNnb uiu SP. HacTOTy AbIXaHUsl peruCTPUPYIOT B T€UEHUE 5 MUH KaxKable 2



Henenw. Y Mblel, nony4daBmux SP, 3HAYUTENbHO yiydinaercss (PyHKLHS JIETKUX BO BCEX
U3MEPEeHHBIX TOYKax. n=7-12 ana obnyueHHbIX+HOCHTENb M Nn=8-14 nns oOmydeHHBIX+SP.
*p<0,05

Ha ¢ur. 10 noxasansl usmenenus skcrnpeccun MPHK nuTokuHOB B TKaHsX cepaua u
nerkux. IIpencraBneHHble NaHHbIE NMPENCTABIAIOT OOJyYEHHBIE 3KCIIEPHUMEHTANIbHbIE IPYIIIIHL,
nosny4asiue Hocutens win SP. M3menenus nocne obaydenus sxcnpeccu MPHK uToknHOB B
TKAaHU JIETKUX U CEepALla >KUBOTHBIX, MOJy4aBUINX Hocutenb wnu SP. TkaHu nerkux u cepana
COOMPAIOT y JKUBOTHBIX B pasHble cpoku mocie obmyuenus. [Tomnyro PHK skcrparupyror w3
Bcex oOpasuoB TkaHel, u miasi MPHK tutokunoB npoonmsat kIILIP. JlanHble mpencTaBieHbl B
Bune cpensHero =+ CO ansa 5-6 KMBOTHBIX B Kakaol rpymnme. 3HaueHue P paccuuThIBaoT C
noMoIIbHo t-kputepusi CThIOICHTA U IOKA3BIBAIOT Kak: **- p <0,05; ***- p <0,001.

@ur. 11A-11C wmoctpupyror ummyHorucroxummueckuii (IHC) (11A-11B) wu
rugpokcunponuHoBbli  (11C) aHammM3bl KOHTPOJBHBIX TIPYyHI BMeCT€ C OOJy4eHHBIMH
SKCIIEPUMEHTANIBHBIMU TPYIIaMH, MOJy4aBIIMMM HOcUTenb uiau SP, usmepeHHble uepe3 16
HEZEIb.

Ha ¢wur. 12 nmokaszana xoppemsuus CrupmeHa Mexay (UOpO30OM U OTHOCHTEIBHOM
skcnpeccuet MPHK 1MTOKMHOB B Jlerkux MblleH, Mody4daBIIUX HOcuTenb wiu SP, udepes 16
Henenb nocie obnyuenus. I'paduk pacnpeneneHus: 3HadnMoi koppensnun CrimpMeHa Mexay
¢ubpo3om u orHocurenpHOH sKcnpeccreld MPHK IIUTOKMHOB B JIErKMX MBIIIEH, MOTy4YaBIINX
Hocurenb Wik SP, yepes 16 Henenb nocne obsnydenus. CaMble TEMHbBIE OTTEHKH MPEACTABIISIOT
Mmpliel ¢ Oosnee cunbHBIM BocmaneHnem/pudpo3om. IL=unrepneiikun, Ccl2=xeMOKHHOBBII
muragn 2 ¢ wmotuBoM C-C, Runx2=Runt-poncrBeHHblii (akTop TpaHCKpUNIMU 2,
Ccl2=xemoxuHoBblii Jurann 2 ¢ wmotuBoM C-C, Runx2=Runt-poacteennslii ¢akrop
tpanckpunuuu 2, Ctgf=dakrop pocra coenuHuTENBHON TKaHU, Spp2=CeKpPeTUPYEMBbIi
docpomporenn 2, TGF-OGera 1=¢dakrop pocra TkaHu-Oera 1, BMP2=kocTHbIi

Mopdorenernueckuii  Oemok 2, Trim72=tpexpa3nenpHbli MOTHB, coxepKamui 72,

IR=00ny4enue, M=my>xunna, F=xeHmuHa, r=ko3}duument panrosoii koppensuuu Crnupmena.

@ur. 13A-13D wumrocTpupyror u3MmepenHble ELISA  Oeiku, KOTOpBIE SIBIISTFOTCS
noreHmaibabiMi Onomapkepamu: CRP (13A), ¢ubpunoren (13B), IL-6 (13C) u smacrasza
Heritpopuinos (13D). Msmeperus OOMY4YEHHBIX HKCHEPUMEHTAIBHBIX TPYII, IOJYYaBIINUX
Hocutenb unu SP, mpoBomst uepes 4 aus, 8 nueii, 16 nenenp u 180 gHEN W CPaBHUBAIOT C
KOHTPOJIbHOMN IPYIION.

Qur. 14A-14B wumoctpupyroT aeiicteue Hocurenss (14A) u SP (14B) Ha
CHCTOJINYECKYIO (PYHKLUIO TIOCIIe OOIyYeHUs], OLIECHUBAEMYIO IO TIOJTY.

Qur. 15A-15B wmumoctpupyror aeticteue Hocurenss (15A) u SP (15B) Ha
IUACTONMUECKYI0 (DYHKIUIO TTOCIE OOyUeHHsI, OLIEHUBAEMYO T10 TTOJY.

Qur. 16A-16B wmmoctpupyroT aetictBue Hocurenss (16A) u SP (16B) Ha
COKPAaTUTENIbHBIN PE3EPB, OLIEHUBAEMBIH 110 MOJY.

IHOJAPOBHOE OITMCAHUE N30BPETEHUA

B Hacrosmiem wu300peTeHMM MpENCTaBlIeHbl CHOCOObI TNPUMEHEHUS CeMHanTepuHa,
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TeTParuApOOUONTEPUHA, TUTHAPOOHUONTEPHUHA WM WX (PapMaleBTUYECKH MPUEMIIEMON COJIU
WIH COKPUCTAJIAa JJIsl JiedeHUss CyObeKTOB, moxaBeprmuxcsi odnmyudeHuro. He xemast ObITh
CBSI3AHHBIMHU KaKOH-JIMOO TEOpHel, Mbl CUYMTAeM, YTO WHAYLHPOBAHHAS OOJyHYeHHUEM TO3IHSS
TOKCUYHOCTh JIETKUX, JKEIyJOYHO-KUIIEYHOrOo TpakTa U CcepAla sBISETCA CIEACTBUEM
SHIOTETHAbHON AUC(YHKINH, orpenesieMol Kak HecBs3aHHast akTUBHOCTb NOS u CHIDKEeHUe
ouonocrynroctu NO, npuBOZsiee K COCTOSHHIO XPOHHYECKOTO BOCTAJICHUs, IPUBOISIIEMY K
CTOHKOMY MPOGUOPO3ZHOMY MPOLECCY, ACCOLUHUPOBAHHOMY C aHOMAJIbHBIM 3a;KUBJICHUEM PaH U
MO3IHUM TOBPEXKACHUEM HOPMaJbHbIX TkKaHeW. Ha MbllIMHONW Mopmenu ¢ Takou ke
PagMOYyBCTBUTEIBHOCTBIO, KaK M Yy JIIOJIEH, Mbl IIOKa3bIBAEM, YTO CEMHANTEPUH H €ro
MeTabONUThI, TAKHE KaK TeTParugpOOHONTEPUH U UTUAPOOHONTEPUH, MOXKHO HCIIOJb30BATh B
Ka4eCTBe MPOTUBOPATUALMOHHON KOHTPMEPBI Ui CMSITUEHUST MHIYIIUPOBAHHOTO OOJydYeHHEM
MOPAKEHUS CepALa U JIETKUX U YIYUILIEHUS! BbDKUBAEMOCTH.

AKTHBHbIE COeTHHEHHS

B crnocobax mo n300peTeHur0 UCIONB3YeTCsl CeMUANTEPHH, TeTParuapOOUONTepUH WITH
OUTHIPOOUONITEPHH WJIM UX COJHM W/WiKU COKpUCTAIbl. CenuanTepuH MOXKET MPEBPaIlaThCs B
OUTUAPOOMONTEPUH W TeTparufgpoOMONTepHH In VIivo, W  AUTHAPOOHONTEPHH U

TeTParuapoOUONTEPHH B3aUMOIIPEBPAINATECS 1N VIVO.

CenuanTepuH UMeET CTPYKTYpY:

AKTHUBHOE COeIMHEHHE MOXKHO HCIOJIb30BaTh B JTIF000H noaxomsiiei popme, Harpumep,
B BHJIe CBOOOHOTO OCHOBAHUS, COJIM MIJIM COKpHUCTaIa. TUIHYHBIE KUCIOTHO-aTUTHBHbBIE COJTH
BKJIIOYAIOT aIleTaT, aaumnar, ajbruHaT, ackopdar, acmaprar, OeH3ojcynbdonar, OeH3oar,
oucynbdar, Oopar, Oyrupar, kamdopar, kampopcyabhoHAT, HUTPAT, TUKIONEHTAHIIPOIIHOHAT,
IUTIIOKOHAT, momeiuicyibdar, staHcyiboHar, ¢Qymapar, TeHTH3aT, TJIIOKOTENTOHAT,
rinunepodocdar, TIUKONAT, TeMUCYIb(AT, TENTOHAT, FeKCAHOAT, TUAPOOPOMHUI, THAPOXJIOPHI,
ruapoiioaunn, 2-TUAPOKCHATAHCYNb(OHAT, JAKTOOHMOHAT, JAKTAaT, Jjaypar, Jaypuicynbdar,

MaJaT, MajieaT, MaJoHaT, MeTaHCyIb(oHaT, 2-HaTaTUHCYIb()OHAT, HUKOTUHAT, HUTPAT, OJIearT,
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OKcaJjiaT, MajbMHTAT, MaMOaT, MEKTHUHAT, nepcynbdar, 3-penunmponuonar, ¢ocdar, MUKpaT,
NUBaJIaT, MPOMMOHAT, CTeapaT, CYKIMHAT, CyJb(aT, TapTpaT, THOLMAHAT, TOJYOJICYJIb(pOHAT,
YHAEKAHOAT U Bajepar. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUS, aKTUBHOE COEAUHEHUE WIIU
€ro COJIb HAXOJATCS B KPUCTAJUINYECKOH hopMme.

ITpumeps! conel, COKPUCTAIIOB M KPUCTAJUIMYECKUX (OPM CenuanTepuHa OMHCAHBI B
WO 2018/102314, WO 2018/102315, WO 2019/046849 u WO 2019/232120, Hanpumep, ro0ast
u3 kpucrammnueckux ¢opm A, B, C, D, E, F unu G, onucanusie 8 WO 2018/102314 umun WO
2018/102315. dpyrue coyiu uim Kpuctajuindeckue popmbl cenuantepuHa, TUruapoOuonTepruHa
W/WJK TeTparuipoOHONTepHHA U3BECTHBI B TAHHOH 00JIACTH TEXHUKH.

Cnoco0rbl J1euenus

UzobpeTeHne mpencTaBisieT CrIOCOOBI JIeWeHUs CyOBeKTa TOCie PajgHalliOHHOTO
oOny4eHwus, Hampumep, JiedeHuss octporo jydeBoro cunapoma (OJIC), KOXKHOTO Jy4eBOrO
CHHIpPOMA WJIM XPOHHYECKOTO JIy4eBOrO CHHApoMa. B wacTHOCTH, M300peTeHre MpencTaBisieT
crocoObl JiedeHus: OOJNy4eHHs MalueHTa J030H, Mo MeHbineid mepe, mpumepno 0,05 I'p 3a
nepuoa MeHee 24 yacos. Hanpumep, nauueHT MOXET MOJABEPraTbCsl BO3AEHCTBUIO, IO MEHbLIEH
Mepe, nmpumepHo 0,3, mo MeHbluei mepe, nmpumepHo 0,7, Mo MeHbLIeHn Mepe, NpuMepHO 1, no
MEHBbIIEH Mepe, MPUMEPHO 3, O MEHbIIEH Mepe, MPUMEPHO 5, MO MEHbILIEH Mepe, MPUMEPHO 6,
0 MEHbIIEH Mepe, NpuUMEpHO 8, Mo MeHbuied Mepe, npuMepHo 10, mo MeHblIEH Mepe,
npuMepHo 15, mo MeHbwen mepe, npuMepHo 20, Mo MeHbuied Mepe, nmpuMepHO 30 wiu mo
MeHblIen Mepe, npumepHo 50 I'p, Hanpumep, ot npumepHo 0,3 10 NPUMEPHO 6, OT NMPUMEPHO
0,7 no nmpumepHO 6, OT mpumMepHo 1 A0 mpuMepHO 2, OT MPUMEPHO 2 OO0 NPUMEPHO 6, OT
pUMEPHO 6 10 npuMepHo 20, OT mpuMepHO 6 10 npumepHo 10, OT npuMepHO 6 10 MPUMEPHO 8,
ot npumepHo 10 no mpumepno 20, ot npumepHo 8 10 npumepHo 12 wim ot npumepHo 20 1o
npuMmepHo 50 I'p, u mepuox BO3AEHCTBUS MOXKET COCTAaBJIATbL MeHee NpuMepHO 18 wuacos,
HanpuMep, MEeHee NMpUMepHO 12, MeHee npuMepHO 6, MEeHee MPUMEPHO 3, MeHee MPUMEPHO 1,
MeHee npumepHo 0,5 mnu Menee npumepHo 0,1 4 WM MeHee MPUMEPHO S5, MEHee MPUMEPHO 3,
MeHee PUMEPHO 2 WM MeHee MPUMEPHO | MHUH. AJIbTEPHATUBHO, M300peTEeHHE MPENCTABIISET
CrOCcO0BI JieueHust OOJTyueH sl TalMeHTa JO30H, 1o MeHbleil Mepe, npumepHo 0,7 I'p B TeueHue
nepuona Oonee 24 yaco. Hampumep, manueHT MOT MOABEPraThCsl BO3AECHCTBUIO, TIO MEHBIIEH
Mepe, npuMmepHo 0,7, MO MeHbLIEH Mepe, NPUMEPHO 1, MO MEHbLIEH Mepe, MPUMEPHO 2, MO
MEHbIIEN Mepe, MPUMEPHO 3, O MEHbIIEH Mepe, MPUMEPHO 4, O MEHbIIEH Mepe, MPUMEPHO S,
N0 MEHbIIEH Mepe, NPUMEpPHO 6, MO MEHbIIEW Mepe, NPUMEPHO 7, WIH MO MEHbLIeH Mepe,
npumMepHo 8 I'p, u mepuon oOIydeHHUsT MOXKET COCTaBJIATh, 10 MEHbIIEH Mepe, MPUMEPHO OHY
HEZENI0, IO MEHbIIEH Mepe, MPUMEPHO OAUH MECALL, IO MEHbLIEH Mepe, IPUMEPHO TPU MeCsLa,
[0 MEHbIIEH Mepe, MPUMEPHO 6 MeCsALEeB, MO0 MEHbIIEH Mepe, NPUMEPHO 9 Mecsues, Mo
MEHbIIEH Mepe, MPUMEPHO 1 roa, Mo MeHbLIEH Mepe, NPUMEPHO 2 roaa, Mo MEHbIIEH Mepe,
npuMepHO 3 roma Ui Oojee, HampuMep, OT nmpuMepHo | Hexenu 1o 3 Jer, OT mpumepHo 1
Hegenu 10 1 roga, ot npumepHo 1 Hemenu 10 1 Mecsua, oT npuMepHo 1 mecsaua no 2 jier, or
npuMepHo 1 mMecsana no 1 roga, OT npuMepHO 6 MeCsLEB 10 2 JIeT, OT IPUMEPHO 9 mecsiues 10 2

JIeT WK OT puMepHO 9 mecsites 10 15 mecsiues. Panuanmonnoe o0ydeHne MokeT OBbITh Ha BCE
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TEJIO WM JIOKAJU30BaHO, HampuMep Ha KOXXy. B HEKOTOpBIX BapuaHTaX OCYLIECTBIIECHU,
U3JIydeHHe He SIBJIAETCS pe3yJbTaTOM PaAUallMOHHON Tepanuu.

JleueHne 1o M300PETEHHUI0 MOXKET IMPHUBECTH K YMEHBIICHUIO WM WHTHOMPOBAHUIO
NOBPEXIACHNS] TKAHEH W/MIIM OPraHoOB y CyObEKTa, NOJBEPTIIErocs: OONYUYEHUIO; CHUKEHUIO UITH
UHTUOMPOBAHUIO TOKCHYHOCTH TKaHEW MWJIM OpraHOB, HAmpUMep, JIETKUX, CepAla WM
JKEJyIOUHO-KUIIEYHOrO TPAKTa, HANpPHMeEp, JITKUX MM CepAna, y CyObeKkTa, MOABEprIIerocs
O0JIy4EeHHUI0, YMEHBIIEHHIO THOeIN SHAOTEIHANbHBIX KJIETOK, HAIPUMep, JIETKHX, Cepaua WiIn
JKEJTyJOYHO-KUIIEYHOTO TPaKTa, HATNpUMep, JETKUX WM CepAla, y cyObeKTa, MOABEPTIIerocs
O0JIy4eHUI0, YMEHBIIEHUID HHAYLHUPOBAHHOTO OOJIydYe€HHEM BOCHAJCHHUS B SIUTEIHATBHBIX
KJIETKaX, HallpUMep, JIETKOro, Cepllia MWIM >KeTyA0YHO-KUIIEYHOro TPaKTa, HalpUMep, JIErKOro
WIN CepAla, y CyObeKTa; yBeNIndeHuto skcnpeccud miR-15b-3p, miR-106a-5p, miR-133b, miR-
136-5p, miR-451a, miR-1, miR-335-3p, let-7d-3p w/unu let-7c-5p; cHmxkenuro sxcnpeccun IL-
1B, IL-6, IL-17A, Spp2 wwmu TGF-f1, Hampumep, B SNUTENUANBHBIX KIETKAX JIETKHX,
yBEIMUEHUIO dKcmpeccuu let-7a-5p, miR-1, miR-106b-3p, miR-106b-5p, miR-126-3p, miR-
181a-5p, miR-335-3p wunmu miR-335-5p; w/mnu cHmwkeHuro skcnpeccuu let-7g-5p, let-7i-5p
w/vn miR-16-5p. YMeHblIeHHe CUMIITOMOB HJIM [IUTOKHHOB MOKET OBITh, IO MEHBIIEH Mepe,
npuMepHo Ha 5%, 1o MeHbluell Mepe, npumMepHo Ha 10%, o meHbiuell Mepe, npuMepHo Ha 20%,
1o MeHblIeld Mepe, npuMepHo Ha 30%, nmo meHblieil Mepe, npuMepHo Ha 40%, no meHbluel
Mmepe, npumepHo Ha 50%, o MeHblIel Mepe, mpuMepHO Ha 60%, Mo MeHbllelH Mepe, TPUMEPHO
Ha 70%, o meHbluel Mepe, npuMepHO Ha 80%, Mo MeHbluell Mepe, npuMepHO Ha 90% unu, no
MeHblIeH Mepe, NpuMepHO Ha 95%, Hanpumep, OTHOCUTENBHO JTAJIOHA. Y BEJIUYEHHE
SKCIIPECCUH OJIMTOHYKJIEOTUIOB MOKET OBbITh, MO MeHbIIeHl Mepe, nmpuMepHo Ha 5%, 1o
MeHblIeH Mepe, mpuMepHo Ha 10%, nmo mMeHbIneil Mepe, npumepHo Ha 20%, 1O MeHbLIeH Mepe,
npumMepHo Ha 30%, mo MeHblueil mepe, npumepHo Ha 40%, 1Mo MeHbIIEH Mepe, MPUMEPHO Ha
50%, mo MmeHblel Mepe, nmpumMepHo Ha 60%, mo MeHblueil mepe, mpumepHo Ha 70%, mo
MeHblel mepe, mpuMepHo Ha 80%, o mMeHblnel Mepe, mpuMepHO Ha 90%, 1Mo MeHbLIel Mepe,
npuMepHO Ha 95%, mo meHblueil Mepe, npuMepHo Ha 100%, mo MeHbInel Mepe, IPUMEPHO Ha
200%, nmo meHblueit mepe, mpuMmepHo Ha 300% wnu mo MeHbluel mepe, npumMepHo Ha 500%,
HaIlpuMep, OTHOCUTENBHO 3TAJIOHA.

AKTHBHOE COEOMHEHHE MOXHO BBOAWTH B JI0OOH momxopnsmeil noze. Paktuueckoe
KOJINYECTBO J103bI KOMIIO3MIMU MO HACTOSALIEMY H300pETEeHHI0, BBOJMMOH MAIMEHTY, MOXKET
onpenenaTbesi (PU3NIeCKUMH U (pu3HoJorndeckuMu (akTopamMH, TAaKUMH Kak Macca Tena,
TSJKECTb  COCTOSIHMsI,  IPEALIECTBYIOLIME WM  CONYyTCTBYIOIIHME  TepaneBTUYeCcKue
BMEIIATENIbCTBA, WHANBUAYAIbHbIE OCOOEHHOCTH MALMEHTa U IMyTh BBEAEHHs. B 3aBUCHMOCTH OT
JIO3WPOBKM M TIYyTH BBEIEHHUsS, KOJUYECTBO BBENCHUI NPEANOYTUTENIbHON HO03bl H/HIK
3¢ (}eKTUBHOrO KONMYECTBA MOXKET BapbHPOBATHCS B 3aBUCHMOCTH OT OTBETa CyOBeKTa.
IIpakTUKyOIIMA Bpad, OTBETCTBEHHbIH 3a BBEACHHUE, B JIIOOOM ciydae Oyaer ompenensrb
KOHLEHTPALUIO aKTUBHOTO MHIPEIHUEHTa(0B) B KOMIIO3UIUU U COOTBETCTBYIOIIYIO N03Y(bI) AJIs
otaenpbHOro cyowekra. TepameBTuuecku 3(p(EKTUBHOE KOJMYECTBO MOXKET COCTAaBJATH OT

npumepro 0,1 mr/kr/cytku no npumepHo 200 mr/kr/cyTku, Hampumep, ot npumepHo 0,1 mo
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npumepHo 150 mr/kr/cytku, ot npumepro 0,1 no nmpumepno 125 mr/kr/cyrku, ot npumepso 0,1
no npumepHo 100 mr/kr/cyTku, ot npumepHo 0,1 no npumepno 80 MI/KI/CyTKH, OT NMPUMEPHO
0,1 mo mpumepHoO 60 mr/kr/cyTku, ot mpumepHo 0,1 no npumepHo 40 MI/Kr/CyTKH, OT IPUMEPHO
0,1 mo mpumepHo 25 mr/kr/cytku neHb, or npumepHo 0,1 no mpumepno 20 Mr/kr/cyTku, OT
npumepHo 0,1 no npumepno 15 mr/kr/cytku, ot npumepHo 0,1 no npumepHo 10 Mr/kr/cyTku, ot
npumepHo 0,1 1o nmpumepHO S Mr/kr/cyTku, ot npumepHo 0,1 10 npumMepHO 2,5 MI/KI/CyTKH, OT
npumepHo 0,1 o mpumepHo 1 mr/kr/cyTku, or nmpumepHo 0,1 no npumepHo 0,5 MI/Kr/CyTku, OT
npumepHo 0,5 no npumepHo 200 mr/kr/cyTku, oT npuMepHo 1 10 mpumepHo 200 MI/KI/CyTKH ,
OT mpuUMepHO 2,5 1o npumepHo 200 MI/KI/CyTKH, OT IPUMEpPHO S 10 npumMepHo 200 MI/Kr/CyTKHy,
or mpumepHo 10 nmo mpumepHo 200 Mr/kr/cyTkuw, OT mpumepHo 15 nmo mpumepno 200
MI/KT/CyTkH, OT npuMepHO 20 1o mpumepHO 200 MI/KI/CYyTKH, OT MPUMEPHO 25 O MPUMEPHO
200 wmr/kr/cytkn, ot mpumepHo 40 mo mpumepHo 200 wmr/kr/cyTku, OoT mpumepHo 60 mo
npumepHo 200 mr/kr/cyTku, ot npumMepHo 80 no nmpumepHo 200 mr/kr/cyTky, ot npumepro 100
no npuMmepHo 200 mr/kr/cyTky, ot npuMepHo 120 mo npumepro 200 MI/KI/CyTKH, OT IPUMEPHO
140 mo mpumepro 200 wmr/kr/cyTku, oT mpumepHo 160 no mpumepHo 200 MI/KI/CYyTKH, OT
npumepHo 180 no mpumepro 200 mr/kr/cyTku, ot npuMepHo 5 1o 1 npumepro 80 Mr/Kr/cyTkH,
ot mpumepHo 10 no mpumepnHo 160 mr/cyTku Kr/cyTku, oT mpumepHo 20 mo mpumepHo 140
MI/KT/cyTkH, oT mpuMepHO 40 no mpumepHo 120 Mr/kr/cyTku, ot mpumepHo 60 10 MpUMEpPHO
100 mr/kr/cytku, oT mpumepHo 5 nmo mpumepHo 50 MI/Kr/cyTku miau OT mpumepHo 10 1o
npuMepHO 20 MI/KI/CYyTKH aKTUBHOIO COEOUHEHUs. BBeneHne MOXeT NMPOUCXOAWTH JH000e
NOAXOZALIee KOJIUYECTBO Pa3, HAPUMeEP, OAMH pa3 B CYTKH, J1BA pa3a B CYTKH WJIH TPH pas3a B
CYTKH BO BpeMsl JieueHus. BBerneHHe MOXeT NPOIOJDKATBCS CTOJBKO BPEMEHH, CKOJIBKO
HeoOXOMMO, HallpuMep, OT OAHOTO JIHS O MPUMEPHO OIHOTO rofa Wi, 10 MeHblel mepe, 6
JHEH, MO0 MEHbIIeW Mepe, MPUMEPHO OAHY HEENI0, IO MEHbIIEH Mepe, MPUMEPHO JIB€ HENENH,
IO MEHbIIEeH Mepe, MPUMEPHO OIMH MeECHI, 10 MeHbIIell Mepe, MPUMEPHO TPU MeECsIa, IO
MEHbIIEH Mepe, MPUMEPHO LIECTh MECSLEB HITH, IO MEHbIIEH Mepe, MPUMEPHO JEBSITh MECSILIEB.

AKTHUBHOE COEIMHEHHE MO)KHO TEpBBbI pa3 BBECTH B JIOOOE MOAXOALIEEe BpeMs,
HaIlpuMep, B TeYeHHE NMpUMeEpHO | yaca, B TedeHHe NPUMEPHO 2 4acOB, B TEUEHHE NPUMEPHO 6
4acoB, B T€YEHUE NIPUMEPHO 12 4acoB M B TeueHUe NpUMEPHO 18 4acoB, B TeUEHHUE NPUMEPHO
24 4yacoB, B Te4YeHHE IPUMEPHO 2 [HEW, WJIM B TEUEHUE MPUMEPHO | Heaenu mnocie
PaTUAIIIOHHOTO OOIYYeHHUS.

CocraBbl

AKTHBHOE COEAMHEHUE MOXKET OBITh COCTaBJIEHO B (PapMaLEBTHUECKYIO KOMITO3HUIIHIO,
KaK 3TO M3BECTHO B TAaHHOH 00NacTH TeXHUKH. Takue KOMIO3ULUN MOTYT BKIIFOUATh PA3JINYHbIC
KOMITOHEHTBI, U3BECTHbIE B JAHHOW OONACTH TEXHUKH, Hampumep, cM. Remington: The Science
and Practice of Pharmacy, (22nd ed.) ed. L.V. Allen, Jr., 2013, Pharmaceutical Press,
Philadelphia, PA.

Komnosuuus MoxeT BKIIOUaTh (PapMaleBTHUECKH MPUEMIIEMbIi HOCHTENb, HAIPUMED,
mo0oii M3 OOBIMHO HCIONB3YEMbIX, M OrPAHUYUBAETCS TOJBKO XHUMHKO-(PU3NIECKUMU

COOOpaXeHHSIMHU, TAKUMH KaK PAacCTBOPUMOCTb M OTCYTCTBHE pPEAKIIMOHHON CIMOCOOHOCTH K
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COEAMHEHUI0, W MyTeM BBeaeHus. OnucaHHbIE B HACTOSIIEM AOKYMEHTe (apMaleBTHUECKH
npUeMJIEMble HOCUTENH, HAalpUMeEP, HOCHTENH, aJAbIOBAHTBI, SKCIMIMEHTH WM Pa30aBUTENH,
XOpOLIO M3BECTHHI CIEIUANUCTAM B JAHHOW OONACTH TEXHUKU U IIUPOKO JOCTYITHBL
IIpennmouturenbHO, 4YTOOBI (apMaleBTUYECKH IPUEMIIEMbII HOCHTENb OBLT XHUMHYECKU
WHEPTHBIM 10 OTHOLICHUIO K aKTHBHBIM COCJHHEHMSIM M He 00Jafan BPEAHbIMU NMOOOYHBIMH
3¢ PeKTaMu UM TOKCUYHOCTBIO B YCIIOBUSX TPUMEHEHUS.

Aunmuokcuoanmuol

dapmaneBTHUECKHUE KOMITO3ULNH, HCIIONb3yeMble B Cr0co0axX, MOTYT BKJIIOYATh MJIH HE
BKJIFOYATh  AHTUOKCHIAHT. AHTHOKCHIAHT MOXET MHUHMMH3HPOBATH  OKHCJHUTEIbHYIO
Jerpajalyio  aKTUBHOTO coequHeHus. [IpuMeppl aHTHOKCHUAAHTOB BKIIIOYAKOT, HO HE
orpaHuueHbl  uMH,  4-xyop-2,6-nu-Tper-Oytmndenon,  Tokodepos,  anbda-Tokodepou,
ANKWJIMPOBAHHbIE  JH(EHUIAMUHBI, aCKOPOHWHOBYIO KHUCJIOTY, aCKOpOMJIMUPHCTAT,
acKkopOwImampMuTaT, ackopousicreapar, OeTa-KapoOTWUH, OYTWJIMPOBAHHBIA T'HIAPOKCHUAHH3OJ,
OyTHJIMPOBAHHBII THUAPOKCUTONYOJ, JIMMOHHYIO KHCJIOTY, ILIHCTEWH, CyKOuHaT D-anbda-
Tokodepuna nomusTHieHrukons 1000, MeTtaHcysabpoHAT AedepoKcaMUHA, NOACIMIITAIIIAT,
stunnapaber, (GoaueByr0 KUCIOTY, (HyMapoBYIO KHCIIOTY, TaJZIOBYK KHCJIOTY, TJIyTaTHOH,
JEUUTHH, s0JOYHYI0 KHCJIOTY, MeTWInapadeH, MOHOTHOIJHULEPUH, N-aleTHIIIHCTENH,
HOPAWTHAPOTBASPETOBYI0  KHUCIOTY, OKTWJITAUIAT, I-(QeHWIeHANaMuH, ackopOar Kaius,
MeTa0uCyNbGUT Kanus, copOar Kajus, MPONMOHOBYIO KHCIOTY, NPOMIJITAJUIAT, PETUHOI,
COpOMHOBYIO KHCJIOTy, ackopOar Harpus, Oucynbpur HaATpus, THAPOCYIbYHUT HATPHS,
n3oackopOar HaTpus, MeTabUCYNbQUT HATPHS, CYIbGUT HATPHS, THOCYIb(AT HATPHUS, BUHHYIO
KHCJIOTY, TPeT-OyTHITHIPOXUHOH, TOKOo(epuanerar, BuTaMuH A, ButamMuH B6, Butamun B12
win BuTaMuH E. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIEHHS, CIOCOOBI MO M300PETEHUI0 MOTYT
UCIIONIB30BaTh  (hapMAleBTUYECKYI0 KOMITO3HMLIMIO, COAEPIKAIIYI0 AaCKOPOMHOBYIO KHCIOTY,
Tokodepo, PETHHO, aCKOpPOMJINAIbMHTAT, N-aueTHIucTenH, TJIyTaTHOH,
Oy THIITUAPOKCUTONYOJ U/ UM Oy THITHAPOKCHAHU30J B KAY€CTBE AHTUOKCHIAHTA.

B HeKkOTOpBIX BapuUaHTAaX OCYIIECTBIEHHs, CIOCOO BKJIIOUAET (hapMarieBTHYECKYIO
KOMITO3UIIUIO, KOTOPasi CONEPKUT MeHee mpuMepHo 10% aHTHOKCHAAHTa MO Macce, Hampumep,
MeHee puMepHo 9%, MeHee npumepHO 8%, MeHee npuMepHO 7%, MeHee puMepHo 6%, MeHee
npuMmepHo 5%, MeHee npumepHO 4%, meHee npumepHo 3%, MeHee npumepHO 2% WU MeHee
npuMepHo 1%. B  HEKOTOpPBIX BapuaHTAaX OCYLIECTBICHHs, B CHOCO0E HCIONB3YIOT
(bapManeBTHYECKYI0 KOMIIO3ULUIO, KOTOpas COXEPKUT NpUMepHO 2-9% aHTHOKCHIOAHTa OT
o0rmeli Macchl, HapuMep, NpUMepHo 2-4%, nmpumepHo 3-5%, npumepHo 4-6%, nmpumepHo 5-7%,
npumMepHo 6%-8% wn npumepHO 7-9%. B HEKOTOPBIX BapHaHTax OCYIIECTBIEHHs, B CIOCOOE
UCTIONB3YIOT ~ (DapMaleBTUYECKYI0 ~ KOMIIO3MIMIO,  copepikamyr  npumepHo  5-100%
MaKCHUMAaJIbHON CyTOYHOM A03bl aHTHOKcuAaHTta o USP, Hampumep, B HEKOTOPBIX BapHUaHTax
OCYIIECTBIIEHHsI, B CIIOCOO€ HCIIONB3YIOT (hapMalleBTHUECKYI0 KOMIO3HUIMIO, CONEPIKAIIYIO
npuMmepHo 5%, npumepHo 10%, mpumepHo 15%, npumepno 20%, npumepHo 30%, nmpumepHO
40%, npumepsno 50%, npumepno 60%, npumepno 70%, npumepHo 80%, mpumepHo 90% unu

npuMmepHo 100% makcumanpHOW CyTO4YHOH p103bl aHTHOKcuaaHta no USP. B HekoTopbIx
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BApUAHTAaX OCYILIECTBIEHHs, OTHOIIEHHE CEeNMUaNnTepuHa, TeTParugpoOUONTEepHHA MU
OUTUAPOOHONTEPUHA WM WX (DapMaLleBTUYECKH MPUEMJIEMOM COJNM W/HIM COKpPHCTala K
AHTHUOKCUJAHTY COCTABJIIET, IO MEHbIIEH Mepe, mpuMepHO 1:1, Hampumep, MO MEHbLIEH Mepe,
npuMepHo 2:1, mo MeHblien Mepe, mpuMepHo 3:1, mo MeHblel mepe, npumepHo 4:1, mo
MeHbIIEH Mepe, MpuMepHO S5:1, Mo MeHbluel Mepe, MPUMepHO 6:1, o MeHbInel Mepe, IPUMEPHO
7:1, mo MeHblIeH Mepe, npuMepHO 8:1, MO MeHbleld Mmepe, npuMepHO 9:1 uau, Mo MeHbLIeH
mepe, mpumepHo 10:1 macc./macc. B HeKOTOpBIX BapuaHTaX OCYINECTBICHHS KOMITO3ULUH,
ONMUCAHHBIX B HACTOSIIEM JOKYMEHTE, KOMIIO3UIUSl BKJIFOYA€T AHTHOKCUAAHT (Hampumep,
aCKOPOMHOBYKO KHCIJIOTY), TJ€ OTHOLIeHHEe (hapMalleBTUYECKH TPUEMJIEMOW COJIM H/WIH
COKpHUCTAJUla  CeNHanTepuHa, TEeTParuaApoOHONTepUHA WM  AWTHAPOOMONTEPHHA K
AHTHUOKCHIIAHTY cOCTaBjisieT Oojyiee mpumepHo 4: 1 (Hampumep, Oonee mpumepHo 5:1, Gonee
npumMepHo 6:1, OGonee mpumepHo 7:1, Oomee mpumepHo 8:1, Gomee mpumepno 9:1, Oonee
npumepHo 10:1, Gonee mpumepro 15:1 unmu 6onee mpumepHo 20:1) mo macce (Hanmpumep, Macce
COJIM K aHTHOKCHU/IAHTY ).

HHucnepeupyiowue azenmer

B HEKOTOpBIX BapuaHTaX OCYIIECTBICHHUS, B CIOCOOE MCIONB3YIOT (hapMareBTHUECKYIO
KOMITO3ULIMIO, BKJIOYAKOLIYIO, MO0 MEHbIIEH Mepe, OOWH JAHNCIEPTHPYIOIIUI  areHT.
JIMCTIEprUpYIOIMUIT  areHT MOXKET BbI3BIBATh PA3[eNIEHHEe YacTULl B COCTaBe Hampumep,
BbICBOOOXKIIEHHE  JIEKAPCTBEHHBIX  BEIECTB MpPH  KOHTakTe C  Buaroi. Ilpumepsr
OUCTIEPTUPYIOIUX AareHTOB BKJIOYAIOT, HO HE OrPaHWYeHbl HMH, IONEePEYHO-CIINThIA
NOJUBUHUIITUPPONIUAOH, KapOOKCUMETUIIIEIUTION03Y  (HAIpUMeEp, COJb  KPOCKAPMEIUIO3bl,
HarpuMep, KpOCKapMeNsIo3y HaTpus), Kpaxmaj (Hampumep, IMNIHKONAT Kpaxmania HaTpHs) WIN
aJIbIMHOBYIO KHCJIOTY. B HEKOTOPBIX BapuaHTaX OCYLIECTBIEHHS, JTUCIEPIUPYIOIINM areHTOM B
(dapmaLeBTHYECKOH ~ KOMIO3MLIUM  SIBISETCS  KapOOKCHMETWILEJUTION03a,  Takas — Kak
dapmaueBTHYECKH ~TpHeMieMas COJb  KPOCKapMe/uto3el. B HEKoTOpeIX  BapuaHTax
OCYILECTBIIEHHsI, B CIOCO0E MCMONB3YIOT (PapMaleBTHUECKYI) KOMITO3HUIIMIO, KOTOpPAask MOXKET
comepkath npumepno 0,1-1,5% pucneprupyroinero areHTa OT OOIIed MacChl, HampUMeEp,
npumepHo 0,1%, npumepno 0,5%, npumepHo 1% nnu npumepHo 1,5%. B HekoTOpBIX BapuaHTax
OCYIIECTBIIEHHsI, B CIIOCOOE HCIONB3YIOT (hapMaLEBTHYECKYI0 KOMITO3HIIHMIO, CONEPIKAIIYIO
MeHee npuMepHO 1,5% Aucmeprupyomero areHTa, HarnpuMmep, MeHee npumepHo 1%, MeHee
npumepHo 0,5% unu menee npumepHo 0,1%.

Aumuxomrosamenu

AHTHKOMKOBATEIM YacTo JA00aBIAIOT B  (apMaleBTHYECKHE KOMITO3ULMH IS
NpenoTBpalleHnss O00pa3oBaHUSI KOMKOB, Hampumep, B pactBopax. COOTBETCTBEHHO, B
HEKOTOPBIX BapHaHTAaX OCYINECTBJICHUS, (papMaleBTHUECKHE KOMITO3UIIMH, WCIOJIb3YEMbIE B
crocobax Mo U300pETeHHIO, BKIIIOYAIOT, MO MEHbIIeH Mepe, OOWH aHTHUKOMKOBaTelb. B
HEKOTOPBIX BapHaHTAaX OCYINECTBJIEHUS, (papMaleBTHUECKHE KOMITO3UINH, HCIOJIb3yEMbIE B
criocofax 1o M300peTeHuro, BKIIOYAIOT, MO MEHBIIEH Mepe, ABa aHTMKOMKOBaress. [Ipumepsl
AHTUKOMKOBATEJeH BKIFOYAIOT KOJJIOWAHBIA IHOKCHZI KPEMHHS, MHUKPOKPHCTAJIIHYECKYIO

LEJUTION03Y, TpUKanbLuidochar, MHUKPOKPUCTAIUIMYECKYIO IIEJUII0NIO3y, CTeapaT MarHus,
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OukapboHar Hatpus, (eppoumaHun HaTpus, (eppoumaHun Kajaus, (eppoLUaHU] KaJbLHs,
dochar kampIMsA, CHIMKAT HATPUS, KOJUIOMAHBIA TUOKCHUI KPEMHUS, CHJIMKAT KaJbLUs,
TPUCHJIUKAT MArHus, TalbK, aJFIOMOCHJIMKAT HATPHs, aJIOMOCUIIMKAT Kajus, allOMHUHOCUIIUKAT
KaJblys, OEHTOHUT, CHJIMKAT AJIOMUHUS, CTEAPUHOBYIO KHCJIOTY M NOJHIUMETUJICUIIOKCaH. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHUS, 11O MEHbIIEH Mepe, OJUH aHTUKOMKOBATEINb SIBISIETCS
KOJUIOMJHBIM THOKCUAOM KPEMHHUS WUJIN MHKPOKPUCTAIINYECKONW LEJUII0JI030i. B HekoTopbIx
BapUAHTaX OCYIIECTBJICHUS, (apMaleBTUYECKasi KOMIIO3MLMS, UCIONb3yeMas B Crocodax Io
U300pETEHUIO, MOKET BKJIIOUaTh NPUMEPHO 65-75% aHTHUKOMKOBATENsT OT OOIIel MacChl,
Hanpumep, npumepHo 65%, npumepHo 67%, npumepHo 70%, npumepHo 73% WM MPUMEPHO
75%. B  HEKOTOpBIX BapuUaHTaxX OCYIIECTBJICHUs, (hapMaLeBTHUECKasi KOMIIO3HLIMS,
UCTIONIB3yeMasi B CIoco0ax Mo M300PETEeHUI0, BKIIIOYAET KaK KOJUIOMIHBIA JUOKCHI KPEMHUSI,
TaK M MHUKPOKPUCTAJUNIMUECKYIO LEJUII0JIO3y. B  HEKOTOphIX BapuaHTax OCYLIECTBJIEHUS,
dapmarieBTHUECKasT KOMIIO3MIUS, HCIIONb3yeMass B CHOco0ax Mo W300pPETeHHI0, BKIFOYAET
npumMepHo 60-65% MHMKPOKPUCTAIUTMYECKOH LEJUTIOJIO3bI K 00Inei macce u mpumepHo 5-7%
KOJUJIOUTHOTO TUOKCHA KPEMHHS K 001Iel Macce.

Hocumenv

B HeKoTOpBIX BapuaHTax OCYLIECTBICHHUS, (PAPMALEBTUYECKYID  KOMITO3ULIHIO,
UCTIONB3YEMYIO B CIIOCO0ax MO M300pETeHHIO, Mepel] BBeAeHNeM KOMOUHUPYIOT ¢ HocuTeneM. B
HEKOTOPBIX BAPHAHTAX OCYILECTBICHMSI, KOMIIO3ULIUIO MOKHO BBOAUTH B HOCUTEJNE C BSI3KOCTBIO
npumepHo 50-1750 cantunyas (cIl), Hanmpumep, nanst oOJerdeHust CyCEHAMPOBAHUS M
I03upoBaHus papmMarieBTHIeckol komno3uiuy. OANH THI CYCIIEHIUPYIOIIEro areHTa, KOTOPBIi
MOJKET TPHUMEHATBCS, TMPEACTaBIseT COOO0H KOMOMHALMIO TJIMIEpUHA U C€axapo3bl B BOJE
(marpumep, nepopanbHas cmecb MEDISCA® ¢ 2,5% riuuepuna u 27% caxapos3sl B BOJE).
CootBercTByIOLIEe KOJUYECTBO KOMIIO3HLUHM MOXKET OBITh NOOAaBIEHO K CMECH HOCHUTENs U
nepeMeIIaHo, YToObl CyCeHANPOBATh KOMITIO3ULIUIO HETTOCPEACTBEHHO Mepe/l BBEICHHEM.

JIpyrue CyCHeHIUPYIOIIHUE AareHThl TaK)Ke MOTYT OBITh HCIOJb30BAHBI B Ka4eCTBE
Hocurensi. [IpuMepsl CyCeHANPYIOMNX areHTOB BKJIIOUAIOT BOAY, arap, ajllbIr'HHOBYIO KHCJIOTY,
KapOOKCHUMETHIILIEIUTIONO3y HATPHs, KapparuHaH, IEKCTPUH, JKEJIATHUH, TyapoBYKH Kamelb,
TUIPOKCUATUIILIEIUTIONO03Y, TUAPOKCUIIPONUIILENIION03Yy, THIPOMENIO3Y, MEeTHILEUII0I03Y,
NOJUATUIIEHTJIUKONb,  I[OBUAOH,  TparakaHT, KCAaHTaHOBYIO  KaMelAb  WJIM  JIpyrue
CYCHEHIUPYIOIINE areHThl, U3BECTHBIE B JAHHON 0OJIACTH TEXHUKH.

Ilymu egedenus

CyliecTByeT MHOXECTBO MNOJAXOASIINX COCTAaBOB I MCIOJb30BaHUS B HACTOSIIEM
n3o0perennn. Crenyromue COCTaBbl Ui MEPOPATBHOrO, a3pO30JBbHOrO, MaPEHTEPAIBHOTO,
MOJIKOXKHOTO, BHYTPHUBEHHOTO, BHYTPHUAPTEPHAIBHOTO, BHYTPHUMBILLIEYHOTO,
BHYTPUOPIOLINHHOIO, MON000JI0UEYHOr0, PEKTaJbHOIO M BAarMHAJIBHOTO BBEIEHHS SIBIISIOTCS
TOJIBKO MJUTFOCTPATUBHBIMU M HUKOMM 00pa30M HE OrPaHUYHUBAIO LIFIMH.

dapMareBTHYeCKOW KOMITO3ULIMEH MOXKET OBbITh JKUIKHUN COCTaB, Hampumep, B Gopme
pacTBopa, CycneH3uu uiu smyibcud. CoCTaBbl, MOAXOAALINE ISl MEPOPAIbHOTO BBEACHUH,

MOTYT COCTOSITh W3 (@) KamcyJj, camie, TaOJIeTOK, MacTHJIOK W TPOIle, Kaxaas W3 KOTOPBIX
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COIEPKUT 3apaHee OIpPENeNIeHHOe KOJIWYECTBO AKTUBHOIO HHIPEAMEHTAa B BHIE TBEPIBIX
BEIIECTB WJIM IpaHyJ, b) moporuka; (¢) )KUIKUX pacTBOPOB, TAKUX Kak 3()(HEeKTUBHOE KOJIMUYECTBO
COEAMHEHUs, PACTBOPEHHOE B pa30aBUTENsAX, TaKWX KaK BOJA, COJIEBOM pacTBOp WU
anenbCUHOBBINA cOK; (d) cycreH3uil B moxxopsimeil >KUIKOCTH; U (€) MOAXOASIIUX 3MYJIbCHIL.
IIpennoyTUTeNbHBIMU SIBISIOTCS TBEPAbIE INEPOpajbHbIE AO3MPOBAaHHBIE (HOPMBI, TaKHe Kak
KancyJiel, TabneTku U nopomku. Kamcysiasl MOryT ObITh OOBIMHBIMH TBEPABIMHU WIIM MATKHMHU
JKEJATMHOBBIMU KAICyJIaMH, COAEP>KAIIUMH, HalpUMep, MOBEPXHOCTHO-aKTHBHBIE BELIECTBA,
CMa3bIBAIOIINE areHThl M WHEPTHbIE HAIOJHUTENM, TaKHWe KaK JIakTo3a, caxapos3a, ¢ocdar
KaJdblUsl W KyKypy3HbIH Kpaxmain. TaOnerupoBaHHble (POPMBI MOTYT BKJFOYATh JIAKTO3Y,
caxapo3y, MaHHUT, KYKYPY3HBIH Kpaxmaj, KapTO(eNbHbIH Kpaxmaj, aJbIHHOBYK KHCIOTY,
MUKPOKPHCTAJUTMUECKYIO IIeJUTIOJIO3Y, ApABUHCKYI0 KaMelb, JKEJaTHH, T'yapOBYK KaMenb,
KOJUIOUIHBIM JHOKCUA KPEMHHs, KPOCKapMEJIO3y HATpHs, TaJlbK, CTeapaT MarHusi, creapar
KaJblMs, CTeapaT LUHKA, CTEAPUHOBYI0 KHUCJIOTY M JPYIU€ OKCIUIMHUEHTHI, KPaCUTEIH,
pasbaButenu, OydepHble areHThl, pPa3pPbIXJIHUTENH, YBIAKHSIOIINE AareHThbl, KOHCEPBAHTHI,
apoMaTu3aTopbel U (apMaKOJOTHUECKH COBMECTHMble HOocHTenn. POpMbl Uil paccachbIBaHUS
MOTYT COIep’KaTb AaKTHUBHBIH HWHTPEIUEHT BO BKYCOBOW 1o00aBke, OOBIMHO caxapose, |
apaBUHCKON KaMeIH WJIM TParakaHTe, a TAKXKe MACTHJIKH, COAEP KaIlNe aKTUBHBIA HHIPEIUEHT B
WHEPTHOW OCHOBE, TAaKOW KaK JKEJaTUH W INIMLEPUH, WIM Caxapo3a MU apaBHUNCKash Kamelb,
SMYJIbCHUH, T€NIM U MOAOOHbIE, Conepikalye, B AOMOJHEHNEe K aKTUBHOMY HHIPEIUEHTY, TaKue
HOCHUTEIH, KOTOPBIE U3BECTHBI B TAHHOW 00JIACTH TEXHUKH.

CocraBpl, nNOAXONALIME Ml IEPOPATBHOTO W/MIM MApEeHTEPaJbHOTO BBEACHUS,
BKJIFOYAIOT BOJHBIE M HE BOJHBIE, W30TOHMYECKHE CTEPUJIbHBIE PACTBOPHI Ul WHBEKIUH,
KOTOpbIE MOTYT COZAEP)KaTh AHTUOKCHIAHTHI, Oydepbl, OakTepuoCTaThl W/WUIM PACTBOPEHHbIE
BEIIIECTBA, KOTOPBIE AENAI0T COCTAaB U30TOHMUYECKUM IO OTHOIIEHUIO K KPOBH IPEATONAraeéMoro
pPELMIINEeHTa, U BOJAHbIE M HE BOJHBbIE CTEPUJIbHbIE CYCIIEH3HH, KOTOpbIE MOTYT BKJIIOYATh
CYCHCHIUPYIOIIME  areHThl, COJNOOMIN3ATOPbI,  3aryCTUTENH,  CTaOMIM3aTOpbl  W/MJIH
KOHCepBaHTbL. COeUHEHHE MOYKHO BBOIAUTH B (DU3MOJIOTUYECKU TMPUEMIIEMOM pasdaBHUTENEC B
(bapMaleBTHYECKOM HOCHUTENIC, TAaKOM KaK CTEpPWJIbHAS JKHIKOCTb MJH CMECh JKHIKOCTEH,
BKJIFOYAsi BOZAY, COJIEBOW pAacTBOpP, BOAHYIO JEKCTPO3Y U POACTBEHHBIE PACTBOPBI Caxapos,
CIHPT, TAKOH KaK 3TaHOJI, OCH3MJIOBBIN CIIUPT WIIM T€KCAACLMIOBBIA CIIUPT, TJIMKOJH, TAKHE KaK
NPONMWJICHIIUKONb FJIM TOJUSTWICHTJIMKONb, W JAPYTHE IOJUITHIIEHOBbIE CIHPTBI, KETaJH
TIULEPHHA, TaKue Kak 2,2-muMeTHi-1,3-auoKkconan-4-MeTaHos, NpoCTble 3QUPhL, Takue Kak
noMU(3THIEHIITHKONb) 400, Macio, XKUPHYI KHCJIOTY, CIOXHBIA 3(UpP KUPHOW KUCIIOTHI HIIH
TIULEPH, WIM aUeTHIMPOBAHHBIA TJIMLUEPU SKUPHOM KHCIOTBI C WIM 0Oe3 no0aBleHHs
(apManeBTHYECKH MPUEMIIEMOTO MOBEPXHOCTHO-AaKTHBHOI'O BEIECTBA, TAKOIO KaK MBLIO WIJIN
IETePreHT, CYCIEHAMPYIOLINE AareHThl, TaKhe KaK NeKTHH, KapOOMephl, METHIILEIUI0JIO3Y,
THAPOKCUIIPONTMIMETIIILEIUIION03y WM  KapOOKCUMETHIILIEIUTIONO03Y, WIH SMYJIbraTopel |
apyrue papmManeBTHYeCKHEe aIbIOBAHTHI.

Macna, KOTOpble MOKHO HCIIOJIb30BaTh B COCTAaBax ISl NMApEHTEPAJbHOIO BBEIEHUS,

BKJIFOYAKOT He(bTﬂHbIe, JKUBOTHBIC, PACTHUTCJIBHBIC WM CHUHTCTUYCCKUEC Macja. KOHerTHbIe
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IpUMephl Macel BKJIOYAIOT apaxHUCOBOE, COEBOE, KYH)XXYTHOE, XJIONKOBOE, KYKYpPY3HOE,
OJIMBKOBOE, Ba3€JIMHOBOE U MUHepanbHoe. [lonxonsimue sKupHble KUCIOThI JJIsI HCTIOIb30BAHUS
B MApEHTEPAJbHBIX COCTABAX BKJKYAIOT OJEUMHOBYIO KHCJIOTY, CTE€ApUHOBYIO KUCIOTY U
M30CTEAPUHOBYIO KHUCJIOTY. OTHJIONEAT M U3ONPONMJIMHPHUCTAT SBJSIFOTCS —INPUMEpPaMu
HNOIXOMAALINX CIOXHBIX 3(UpoB >kUpHBbIX KuCIOT. [loxxonsimue Mblia 7Sl MCIOJNB30BaHUS B
IAPEHTEPANIbHBIX COCTABaX BKJIIOYAIOT COJIM JKUPHBIX MIEJOYHBIX METAJUIOB, aMMOHHUS U
TPUITAHOJAMUHA, W TOAXOASALINE AETEPreHThl BKIOYAIOT (a) KATHOHHbIC NETEPreHTHI, TaKue
KaK, Hampumep, raJOreHHUIbl TUMETHIIHATKAIAMMOHNS U TaJOr€HUAbl ankuinupuauaus, (b)
AHVOHHBIE JIETEPTeHTHI, TAKWE KaK, HATPUMeEp, AJKWUJI-, apui- U OJe(UHCYIb(OHATHI, AJIKHII,
oneduH, mpocToli 3Pup, U MOHOTIHMUEPHUACYIb(ATHI U CyNb(OCYKUUHATHL, (C) HEHOHHBIE
JETePreHThl, TAKHe KaK, HAIPUMEP, OKCUIBI KHPHOTO aMHUHA, aJIKAHOJAMHUJIbI JKUPHOH KHUCIIOTHI
U COTIOJIMMEPHI MOJUOKCHUATHIICHA U nosunponuieHa, (d) amdoTepHbie NeTepreHThl, TaKHe Kak,
HampuMep,  aJKmiI-0eTa-aMHHONMPONHMOHATEI W COJIM  YETBEPTHYHOIO  aMMOHHSA — 2-
ANKWIMMHIA30THHA U (3) UX CMECH.

[TapenTepanbHbIe COCTaBBI OOBIMHO conepskar oT npuMepHo 20 no npumepro 30% macc.
aKTUBHOTO COENMHEHHs B pacTBOpe. B Takmx cocTaBax MOTYT NPUMEHSATHCS TMOAXOISIINE
KOHCepBaHTbI U Oydeprr. UTOOBI CBECTH K MUHUMYMY WJIM YCTPaHUTh Pa3pak€eHHE B MECTE
UHBEKLWHY, TaKWe KOMIIO3UIMA MOTYT COAEp:KaTb OJHO WJIM HECKOJBKO HEHMOHHBIX
MOBEPXHOCTHO-aKTUBHBIX BEINECTB, MMEIOUINX runpoduibHo-munoduibHbiil 6amanc (HLB) ot
npuMepHo 12 no mpumepno 17. KoanyecTBO NMOBEPXHOCTHO-AaKTUBHOIO BELIECTBA B TAKUX
KOMIIO3ULMSIX COCTaBlsieT OT NpuMepHo S5 mpumepHo no 15% wmaccosbix. Ilomxopsinue
NIOBEPXHOCTHO-AaKTHBHBIE BEINECTBA BKJIIOYAIOT CIIOKHBIE 3(UpPBI MOJU3TUIEHCOPOUTaHA |
JKUPHOW KHCJIOTBI, TakuMe Kak MOHOOJIeaT cOpOMTaHa, U BBICOKOMOJIEKYJISIPHBIE aATyKThl
STUJIEHOKCUAA C THAPOPOOHBIM OCHOBaHKMEM, 0Opa30BaHHbIE KOHICHCALMEN MPOMUIEHOKCHIA C
nponuieHriaukoneM. [lapeHTepanbHble COCTaBbl MOTYT OBITH MPECTABJIEHBI B OTHOO30BBIX MIIN
MHOTOZI030BBIX T€PMETHYHBIX KOHTEHHepax, TAKMX KaK aMITyJibl U (DJIAKOHBI, U MOTYT XPaHUThCSI
B BBICYLIEHHOM BBIMOpPa)kKMBaHUEM (JIMOQHIN3UPOBAHHOM) COCTOSIHUH, TPEeOYyIOIEM TOJBKO
no0aBNeHUs]  CTEPWJIBHOTO  JKMIKOTO  HOCUTENs, HAmpuMep, BOABI JUII  HHBEKLHUH,
HETIOCPEACTBEHHO Tepea TNPUMEHEHHeM. PacTBOpbl sl WHBEKUMH M CYCIICH3MH ISt
HEMEJUIEHHOTO TpHeMa MOTYT OBITh NPUTOTOBJICHbI U3 CTEPHJIBHBIX MOPOLIKOB, TPAaHYJ H
TabJIETOK, ONUCAHHBIX paHee.

dapmaneBTHUECKON KOMIO3HLUEH MOXKeT OBITh COCTaB IJIsl MHbEKIMH. TpeboBaHus K
3¢ dekTuBHBIM (papMaleBTUYECKUM HOCUTENSIM JUII MHBEKIMOHHBIX KOMITO3UIMHA XOPOIIO
W3BECTHBI CIIELIUAINCTaM B JaHHOH obnactu TexHuku. Cm. Remington: The Science and Practice
of Pharmacy, (22nd ed.) ed. L.V. Allen, Jr., 2013, Pharmaceutical Press, Philadelphia, PA.

CoctaBbl 171 MECTHOTO MPHMEHEHHs, B TOM 4YHCIE T€, KOTOpble NPUTOMHBI IS
YPECKOKHOTO BBICBOOOKIEHHS JIEKAPCTBEHHOIO CPEACTBA, XOPOIIO M3BECTHBI CIIEIHAIICTAM B
TaHHON OOJNAaCTH TEXHHKH M MOAXONAT B KOHTEKCTe W300pETEeHHs AJisi HAHECEHUs] Ha KOXY.
KoMno3uuuu s MECTHOrO NMPUMEHEHUsT OOBIYHO UMEIOT (POpMy SKHUAKOCTEH, KPEMOB, MacT,

JIOCBOHOB U rejiell. MecTHOe BBEASHHE BKJIFOYAeT HaHECEHHEe Ha CJIN3UCTYHO O6OJ'IO“IKy MOJIOCTHU
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pTa, KOTOpasi BKIFOYAET MOJIOCTh PTa, SIUTENUH pra, HeOOo, JECHBI, U CIU3UCTYIO O0OJIOUKY HOCA.
B HexkoTOpBIX BapHaHTax OCYINECTBJICHUS, KOMIIO3MIUS, HCIONb3yeMas B crocodax Io
HACTOSIIEMY  M300pETeHMIO,  CONEP)KUT  CeMHanTepuH,  TeTPArugpOOMONTEPHH WM
OUTUAPOOHONTEPUH U TOAXOMAIIMNA HOCUTENb WM HocuTenb. OH TaKKe MOXET COIepKaTh
ApYyrHe KOMIIOHEHTBI, KOTOpPbIE HE BBI3BIBAIOT pasapaxkeHus. Hocutenb MOXeT ObITb JKHUIKUM,
TBEPABIM WIH MOJIyTBEPAbIM. B HEKOTOPBIX BapUAaHTAaX OCYIIECTBJICHUS, KOMIO3ULIUEH SBIIAETCA
BOJHBII PacTBOpP. AJIBTEPHATUBHO, KOMIIO3MIUEH MOXKET OBbITb ANUCIEPCHs, SMYJbCHS, T'ellb,
JIOCBOH WJIU KPEM-HOCUTENb AJIsl Pa3JIMUHbIX KOMIIOHEHTOB. B OAHOM BapuaHTe OCYLIECTBICHUS,
NEPBUYHBIM HOCHTEJEM SIBJISIETCS BOJAA WMJIM OWOCOBMECTUMBIA PAaCTBOPUTENb, KOTOPBIA
SIBJISIETCS 110 CYLECTBY HEUTPAJIbHBIM MJIM KOTOPBIN CTaJ] MO CyIIEeCTBY HEHTpanbHbIM. JKuakui
HOCHUTENIb MOXET BKJIIOYAaTh APYTHe MaTepuaibl, Takue Kak Oy(epsl, CIUPThL TIHULEPUH U
MUHEpajbHblE Macia, C Pa3JIMYHBIMU 3SMYyJIbraTopaMu WIH OUCHEPTUPYIOLIUNA areHTamuy,
U3BECTHBIMH B JaHHOW OOJACTH TEXHUKH, JJIS TMOJNY4YeHHUs skenaemMoro pH, KOHCHUCTEHIUH |
BSI3KOCTH. BO3MOJKHO, 4TO KOMIO3HLIUK MOTYT OBITh TIOJYYEHBI B BUE TBEPIbIX BEIIECTB, TAKHUX
KAaK MOPOLIKM WJIM TpaHyJibl. TBepAble BELIECTBA MOKHO HAHOCHUTHb HEMOCPENCTBEHHO WIH
pacTBOpPATP B BOAE WM OHMOCOBMECTHMMOM DACTBOPHUTENE IMepel HCIOJb30BAHHEM C
o0pa3oBaHMEM pPacTBOPA, KOTOPBIA SIBISETCS MO CYIIECTBY HEHTPAJBbHBIM MJIM KOTOPBIA OBLT
CAEJaH MO CYIIECTBY HEUTPAJIbHBIM, U KOTOPBIM 3aT€M MOKHO HAHOCUTb Ha MECTO-MHUILEHb. B
BapHUAHTaX OCYILIECTBICHHUs M300PETEHUs, HOCUTENb JUII MECTHOTO HAHECEHUs Ha KOXKY MOXKET
BKJIFOYATh BOAY, Oy(depHble pacTBOPBI, pa3JUUHbIE CIHUPTHI, TNIUKOJH, TaKHE KaK TJIULEPHUH,
JUMUAHBIE MAaTEPUANbL, TAKUE KaK XXMPHbIE KUCIIOThI, MUHEpalbHble Macna, (pocdormuuepuns,
KOJUIareH, JKEeJJATUH U MaTepUaJibl HA OCHOBE CUJIMKOHA.

dapmaLeBTUUECKON KOMITO3UIIMEH MOKET OBbITb a’pO30JIbHBIA COCTAaB JUJIsl BBEIEHUS
HIOCPEICTBOM MHTraysiuu. Takue a3po30JbHbIE COCTABBI MOT'YT ObITh MOMEIEHBI B IPUEMIIEMbIE
ra3bl-BBITECHUTEIHM II0J] JAaBJIEHHEM, Takue Kak JAuxjopaudropmeraH, NpomaH, a3oT U
nogoOHble. OHKM Takke MOTyT ObITh COCTaBJIEHbI B BHIE (hapMaLEBTHUECKUX MpPEnapaToB JJIs
npenaparoB Oe3 AaBJieHUs], TAKUX Kak HeOyJalizep WM pacIbUIUTEb.

JlonoHUTENbHO, (apMaLEBTHUECKOH KOMIIO3ULUEH MOXKET OBITh CYNIIO3UTOPHIL.
CocraBbl, MOAXOAALINE IJisi BarMHAJIBHOTO BBEIACHHS, MOTYT OBbITb MPEICTABIEHBI B BHIE
neccapueB, TAMIIOHOB, KPEMOB, Iejiel, MacT, eH WU CIPEeeB, COAEP:KAIUMX, B JONOJHEHHUE K
AKTUBHOMY MHTPEIHEHTY, TAKU€ HOCUTENN, KOTOPbIE M3BECTHBI B JAHHON OOJIACTH TEXHUKHU KaK
MOAXOMSIIHNE.

Teepoas oo3uposannas popma 015 NePoOPaATbHOLO 86e0eHUs

CocTaBpl 17151 MEpOPaJbHOTO BBEAEHMS BKJIIOYAIOT YaCTULIbI, COJEp’Kallle aKTHUBHOE
COEMHEHHE B CMECH C HETOKCHUYHBIMH (hpapMalleBTUYECKH NMPHEMJIEMbIMH >KCIUITHUEHTAMH, H
TaKWe COCTAaBbl M3BECTHBI CIEIMAJINCTAM B JAaHHOH OONACTH TEXHUKH (HANpUMEpP, MaTEHTHI
CIITA NeNe: 5,817,307, 5,824,300, 5,830,456, 5,846,526, 5,882,640, 5,910,304, 6,036,949,
6,036,949, 6,372,218, BKIIOYEHHBIE B HACTOSIIUNA JOKYMEHT TIOCPEICTBOM CCBUIKH).
OKCUMITUEHTaMH MOTYT OBITb, HampuUMep, WHEPTHbIe pa30aBUTENM WM HAIOJIHUTENN

(manmpumep, caxaposa, COpOUT, caxap, MAaHHUT, MUKPOKPHCTAIMYECKAs LIEJUTIOJI03a, KPaxMaJibl,
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BKJIFOUAsl KapTOQeNbHbIM Kpaxmaj, KapOOHAT KalblLusi, XJIOPWUZ HATpus, Jakros3a, Qocdar
KaJblys, Cyab(ar kanplust win ¢ochar HATPHs), TPAHYIUPYIOIINE U PA3PBIXJISIONINE Ar€HTHI
(HarmpuMep, TPOU3BOIHBIE LEJJIIONO3bl, BKIIOYAs MHUKPOKPHUCTAJUIMYECKYIO — ILIEJUIIOJIO3Y,
KpaxMaJsbl, BKJIIOYas KapTOQeNbHbI Kpaxmaj, KpOCKapMelulo3a HaTpHsl, ajbrUHATHI WIIH
aJIbTMHOBAs KUCJIOTA); CBSA3YIOLINE areHThl (HanmpuMep, caxaposa, IiII0Ko3a, COpOHT, apaBHICKas
KaMe/lb, aJJbTUHOBAsl KUCIIOTA, aIbIUHAT HATPUs, XKENATHH, KpaxMall, IpeKeIaTHHU3UPOBAHHBIN
Kpaxmadi, MHKPOKPUCTAIIIMYECKAs] LIEJUTI0NI03a, ANFOMOCUJIKAT MarHus,
KapOOKCHMETIIILIEIUTION03a HATPUS, METHJILEIUII0NI03a, TI'MAPOKCHIIPOIMIMETHIILEIUIF0IO03a,
STUILEIUIINI03a, TOJUBUHUWITUPPOIUIOH WK MOJUITHICHIJIMKOJb), U CMa3bIBAIOIINE areHTHI,
TJTUIAHTBI, AHTUAATE3UBBI (HATIPUMEp, CTeapaT MarHus, CTeapaT LWHKA, CTEApPUHOBAsi KUCIIOTA,
OUOKCUABl KPEMHHUs, THIPOTCHU3UPOBAHHBIE PpACTHTEJbHBIE Macia WJIH TallbK) U
AHTHKOMKOBATENH (HAampuMep, KOJUIOWAHBIM IHOKCHUA KPEMHHS, MHKPOKPUCTAJUTHYECKAs]
LEJUTI0NI03a, TpuKajbuuidochaT, MHUKPOKPHUCTALNIMYUECKAs LEJUTF0JI03a, CTeapaT MAarHus,
OukapboHat Hatpus, (eppoumaHun HaTpus, (eppoumaHun Kajus, (eppoLUaHHU] KaJbLIHs,
dochar kampIMsA, CHUIMKAT HATPUS, KOJUIOMIHBIA IUOKCHUZI KPEMHUS, CHIIMKAT KaJbLUS,
TPUCUJIMIKAT MArHUsl, TIbK, AJFOMUHOCWIINKAT HATPHUS, ATFOMOCHIIMKAT Kajusl, aJFOMOCHIIMKAT
KaJblysl, OCHTOHUT, CUJIMKAT AaJIOMHHHUS CTEapUHOBAs KHUCIIOTA, TOJUIANMETHIICHIOKCAH).
Jpyrumu  (apManeBTHUYECKH NPUEMIIEMBIMH SKCHMIIMEHTAMH MOTYT OBITh KPAaCHUTEINH,
apoOMaTH3aTOPBl, IJIACTU(HUKATOPBI, YBIAKHUTENH U OydepHble areHTbl. B HEKOTOPBIX
BapHUAHTaX OCYIIECTBJIECHUS, SKCLUUIUEHTHl (HAllpUMep, apOMaTHU3aTOPhl) YIIAKOBAHBI BMECTE C
KOMIIO3UIMe. B HEeKOoTOphIX BapuaHTaX OCYIIECTBJICHUS, OSKCLUIHUEHTH (Hampumep,
apoOMaTH3aTOPbl) YIMAKOBaHbl OTHENbHO OT KOMIIO3MIMU (HAampumep, OOBEOUHSIOT C
KOMITO3ULIMEH NIepe/i BBEICHUEM).

TBepabie KOMIIO3ULINMY, UCIOIB3YEMbIE B CIIOCOOaX MO M300PETEHHIO, MOTYT BKIJIIOYATH
MOKPBITHE, TPEAHA3HAYEHHOE JMJIs 3alUThl KOMIIO3ULMM OT HEXeJNaTeJIbHbIX XUMHUYECKUX
U3MEHEHU! (HampuMmep, XUMHUYECKOTO PAa3JIOKEHHsI TMepel BBICBOOOKIEHHEM aKTHUBHBIX
BemiecTB). [TokpbITHe MOXKET ObITh HAHECEHO HAa TBEPAYI IAO3UPOBAHHYIO (PopMy crocobom,
aHaJOrn4YHbIM onucaHHoMy B Remington: The Science and Practice of Pharmacy, (22nd ed.) ed.
L.V. Allen, Jr., 2013, Pharmaceutical Press, Philadelphia, PA.

[Topowku M TpaHyIATHI MOTYT OBITH NMPHUTOTOBJIEHBI C HCIOJB30BAHUEM YIOMSIHYTBIX
BBILIE HHIPEIHUEHTOB OOBIYHBIM CIIOCOOOM C UCTIOIb30BAHUEM, HAMIPUMED, CMECHTEIIS, anmnapara
C TICEBJOOKIDKEHHBIM CJIOEM, ammapara JJisi OTBEP)KACHUS PaciljiaBa, POTOPHOTO TPaHYJIATOPA,
skcTpyaepa/cheporusaTopa wiu 00OpyIOBAHUS ISl CYIIKU PACTIBUICHUEM.

INPUMEPBI

XOTsl HEKOTOpbIe TMPH3HAKH HM300peTeHHs ObUIM MPOMJUTIOCTPHPOBAHBI M OMHCAHBI B
HACTOSIIEM JIOKYMEHTE, MHOTHE MOAM(HKAINY, 3aMEHbI, N3MEHEHUS U 3KBUBAJEHTHI TElepb
OYEBHU/IHBI CIIEIMAINCTAM B JAHHOHW 0OsacTu TexHUKU. Takum oOpa3oM, ClieyeT MOHNMATh, YTO
npuaraemas Gopmyisia u300peTeHus] NpeAHa3HaYeHa Il OXBaTa BCEX TAKUX MoAudukammi u
W3MEHEHUH, KOTOpble COOTBETCTBYIOT HCTUHHOW CYHIHOCTH u300pereHms. Kak TakoBble,

CICAYHOIIUE TMPUMEPBI MNPEACTABJICHBI AJiI HN3YUCHUA pPa3JIMYHbIX AaCIICKTOB HACTOSALICTO
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n300peTeHust. DTH TNPHUMEPbl NPEACTABISIIOT COOOH OTAeNbHbIE BapUAHTBI OCYINECTBICHUS
aCIIEKTOB HACTOSIIEr0 M300pETEeHHs], M CHEHaINCT B JAaHHOH O0JacTH TEXHUKU MOHMET, YTO
MOTYT OBITh CO3JIaHBbl JONOJHUTENbHBIE NPUMEPBI, YTOObI B PAaBHON CTENEHH pPa3bSCHUTH
aCIIEKTbI HACTOSIIErO H300PETEHMS.

IIpumep 1. JIeuenne rpynn mpimen CS7L/J.

Kusommnuie

U camios, u camok mbimeit C57L/] nukoro Tuna B Bo3pacre 6-8 Hemenb NPUOOPETAIOT B
Jackson Laboratory (Bar Harbor, ME). MeIueii conepskat o cxeme 12:12 4 cBeT-TeMHOTa H C
noctynoM Kk Bome u nume ad libitum. OkcrnepuMeHTBHl NPOBOAAT B COOTBETCTBUHU C
PEKOMEHALMSMH  JUIsl  JTa0OPATOPHBIX JKMBOTHBIX JUIsI OMOMEIUIIMHCKHUX HCCIIEIOBAHUM,
onyomukoBaHHbIMU National Institutes of Health (rev. 2011). IIporokon uccnenoBanust ono0peH
Institutional Animal Care and Use Committee of Virginia Commonwealth University.

DKrcnepumeHmansHulil NiaH 1e4eHus

B kaxnayroo rpynmy pacrnpenensioT paBHOE KOJHWYECTBO CaMILIOB U caMOK Mblmeil. Ilon
aHecre3ueil keraMmuHoM/kcriazuHOM (100 mr/kr u 10 MI/Kr, COOTBETCTBEHHO) MBIIIHU MOJIYYAOT
et 5 I'p obnyuenne Bcero Tena (TBI), ¢ HemeieHHBIM TOCIENYIOIIUM BBeIeHHeM 10361 6,5 ['p B
IPyIb, A0 AOCTHXKeHHs obmed TopakaiapHOU mo03bl 11,5 I'p ¢ ucnonp3oBanuem Varian 21EX
LINAC (Palo Alto, CA). Uepe3 gBaamnarh 4eThipe Yaca Mocyie OOJy4YeHHs] MBILIEH JiedaT OOuH
pa3 B CyTKH B TeUeHHE O JHEl ¢ MOMOIIBI0 MEPOPATbHOrO 30HAA 1 MI/KT cenmuanTepuHa Ui 5
mr/kr BH4, pactBopennoro B Boze (¢ur. 1).

IIpumep 2. Ouenka cepaeuHoil pyHKIHH

Ixoxapouozspagus

Bcem MblaM mpoBOAST TPAHCTOPAKAJIBHYIO 3XOKapAUOrpadpuio Ha MCXOIHOM YPOBHE
(mo obayuenus (IR)), uepes 8, 30, 60, 90 u 180 nueii mox jerkoit aHecresueii (30 Mr/kr
neHTobapOuTana HaTpust). DXOKapANOrPa( IO BHITOIHSIIOT C TIOMOIIBIO CHCTEMbI BU3YJIU3aIN
Vevo770 (VisualSonics, Toronto, Ontario, Canada) u matuuka ¢ gactoroit 30 MI'u. Cepaue
BU3YaJU3UPYIOT B B-pexuMe U3 mapacTepHalbHON KOPOTKON OCHU W alMKaJdbHON MPOEKLHUH.
Koneunonuacronuueckuii pasmep (EDD) nesoro skemymouka (LV), KOHEYHOCHUCTOIMYECKUM
pasmep LV (ESD), xoneuHommactonmmueckuii pasmep mnepenneidi crenku LV (AWDT) u
KOHEYHOAHMAaCcTOMNIecKuil pasmep 3aaaer creHku LV (PWDT), KOHEUHOCHCTOHYECKUI pa3Mep
nepenneri creHkn LV (AWST) u koHeuHocHcTONMMYeCKUd pasmep 3anHeil crenku LV (PWST)
U3MepsAIT B M-pexume B COOTBETCTBUM C pekoMeHaauusMu American Society of
Echocardiography. ®@pakuuro Beidpoca LV (EF) u maccy LV paccuuTsiBarOT Ha OCHOBaHHUHU
U3MEpPEHNI TOJNINUHBI CTeHOK W auamerpoB kamep. LVEF paccuuthiBator mo ¢dopmyiie
Teiixonsua (LVEF=[LVEDD3 — LVESD3]/LVEDD?3), kak onucano panee. JlommiepoBckue
CHEKTPBI BBIBOAHOTO TpakTa TpaHcmurpanbHoro LV (E, A, ET) peructpupyiot u3 anukaibHOMI
YeThIPEXKAMEPHOH MPOEKIUH, U WHAEKC MpOou3BoAUTENbHOCTH MUOKapaa (MPI) paccuutsiBaroT
KaKk OTHOIIEHHE BpeMeHH u3oBomoMerpuueckoro cokpamenus (ICT) wu  Bpemenwm
n3oBomomerpuueckoro  paccnabnenust (IRT), nemennoe ©Ha Bpems BeiOpoca (ET).

UccnenoBarenu, nenarouie U pacliM@pOBHIBAIOIINE  3XOKAPAMOTPAMMBI  3aCIETUICHbI
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OTHOCHUTENIbHO pacIpefeNieHuss JieueHus. bera-aapeHepruyeckuil aroHUCT H30MPOTEPEHON
(Sigma Aldrich, St. Louis, MO, USA) B no3e 20 HI/MBIIIb HCIIONB3YIOT JJIs1 OLIEHKH CEPEYHOM
COKpPaTHUMOCTH y 00nmy4eHHbIX Mblieii 0e3 neuenust SP. CokpaTurenbHy0 COCOOHOCTh cepala
(CokpaTuTeNbHBI pe3epB) BbIpakatoT B Buae nosiu usmenenuss LVEF, mamepeHHol B mokoe
(LVEFr) u yepes 3 muH nocie unbekuuu uzomnporeperona (LVEF1) u paccuntbBaoT Kak
[(LVEFi-LVEFr)/LVEFr] * 100. [IpoBoAsT U3BMepeHUsI COKPATUTEIHHOTO pe3epBa Ha HCXOJHOM
ypoBHe, uepe3 8, 30, 60, 90 u 180 nneii mocne IR. OueHky 3xokapAauorpamMmbl NPOBOAUT
OIIepaToOpPOM, 3aCJIeTUIEHHBIH OTHOCUTENIHO Paclpeese s JIeUeHHs.

Brusnue cenuanmepuna na IR-unoyyupo6anuyo kapouoMuonamuio

CepnedHyro IesTeNbHOCTh OLICHMBAIOT HAa HCXOJHOM YPOBHE Y BCEX MBIIIEH 10
nonyueHuss IR u mepen Hawamom Jsedenust SP. 3arem Mbimed ciay4aiHbIM  0Opazom
pacmpenenstoT o rpymnmnam jedeHus (Hocuresb win SP) nocne nonydenus IR. BrnusiHue Hateit
mozenn TBI oueHuBarOT C MOMOIIBI BBEICHHON TOPAKaJdbHO N03bl HAa CHCTOJIMYECKYH) U
IUACTONMUECKYI0 (PYHKLHUIO, a TAKXKE€ HAa COKPATHUTENbHBIN pe3epB B OTBET HA M30MPOTEPEHOII.
OOny4yeHne BbI3BIBAET NPUTYIUICHHBIH OTBET Ha u3omnporepeHon (pur. 2 um 7), a Takxke
YBEJIMYEHHWE HHIEKCa MPOU3BOAMTENbHOCTH MuOKapaa (dur. 3 w 8) um BpeMmeHH
H30BOJIFOMETpHUYECKOro pacciabnenusi. ExxenneBHoe mepopanbHoe BBeneHne SP B TedeHue 6
nHeil mocie IR crmocoOHO BOCCTAHOBUTH OTBET Ha O€Ta-aAPEHEPTUYECKYI CTHMYJISLHIO
usonporepeHonom. Kpome Toro, nedeHne SP yMeHbIIaeT NporpeccupoBaHUe CUCTOIMUYECKON U
IUACTONMUECKON  AUCYHKLUMH,  YyAydilas  I[POrPEeCCUBHOE  YBEIHYEHHE  HHIEKCa
npousBoxuTenbHOCTH Muokapaa u IRT. Otu pesynbrarsl fajee OLEHUBAIOT B 3aBUCUMOCTH OT
noja >kUBOTHOro. C TOYKHM 3pEHUs] CHCTOJMYECKON M IUACTONNYECKON (YHKIMU He ObLIo
HUKAaKUX CYINECTBEHHBIX PA3IMYHUil B peakiuu cepaeuHol QyHKIUN Ha oOnydeHue win 1 Mr/kr
SP (¢ur. 14A-14B u 15A-15B). OpnHako y caMioB HaOMIOOAeTCs AOMOJHUTEIbHAS
3HAUUTENbHAS TIOTEPsI COKPATUTEIBHOTO pe3epsa uepes 90 u 180 nneii nocie IR no cpaBHeHMIO
¢ camkamu Mbited (pur. 16A-16B). BaxkHo oTMeTHTD, YTO y npencraBuTeneii oboux nojaos SP
ObUT OMMHAKOBO 3()(HEKTUBEH B CMSATUEHHH TAKOHW MOTEPH COKPATHUTEIBHOTO pe3epBa.

IIpumep 3. Ouenka JerouHoi PpyHkunu

Oyenra nogpescoeHUs 1eeKux no 4acmome ObIXaHUsl

YactoTy pbIXxaHUus H3MEPSIIOT KAaKAblE [BE€ HEAEeNHW, HauuHasg ¢ 6-U Hejenw, ¢
ucnions3oBanueM cucrembl Mouse Ox (STARR Life Sciences Corp., Allison Park, PA).
JKvBOTHOE MOMEILIAIOT O] AHECTE3U0 KETAMHHOM/KCHJIA3MHOM U BBIOPUBAIOT O0JIACTh aHAIH3A.
UYepes 10 MuH nocie HMHBEKLUMU >KUBOTHOE MOMEIIAIOT B MOJIOKEHUE JieKa HAa CIUHE C
NPUKPETUIEHHBIM K BepxXHeH uactu Oenpa maTdyukoM. YacToTy IbIXaHHUsS PETUCTPUPYIOT B
TedeHue 3 MUH. YacTOTy IbIXaHHUsA PACCUUTHIBAIOT C IMOMOIIBIO ajirOpUTMa B porpamme Mouse
Ox.

SP u BH4 cnusicaiom unoyyupoeannyio oonyuenuem nomepio 1e204Hol ynKyuu

C momompio cucteMbl MouseOX y Mblllel H3MEPSIOT 4YacTOTY ABIXaHUS KaK Mepy
IbIXaTeIbHON PyHKIUHU y 00IydeHHbIX, o0nyueHHbIX ¢ SP (¢ur. 9) u obnydyennsix ¢ BH4 (¢ur.

5) mpimei. ¥ wbimed, nony4aromux 1 mr/kr/cytku SP wnu 5 mr/kr BH4 B Teuenune 6 nHei,
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HaOJIFOTaeTCsl 3HAYUTENIbHASL 3aJePKKa PA3BUTHUS TOBpexaeHus yerkux, 14 nemenb ¢ SP u 10
Helelb C HOCUTENIEM, U 3HAYUTEIbHO YMEHBIIAETCs HapyIIEeHUE JIErOYHONH (PYHKIMH MO BCEM
TOYKaM U3MEPEHUs], IO CPABHEHUIO C MBIIIAMH, MOJTY4YaroIlMMHU HOCUTEb.

IIpumep 4. Onenka BBIKHBA€MOCTH IPyNN MbILeil.

SP ynyuuwaem evidcueaemocnms nocie oonyyenus

UtoOb!I OnpenenuTsb, NOBIHAJIO JIH YIYUIIEHHE CepACYHO-JIErOYHON (QYHKIIMK Ha OOIIyIO
BbDKHBAEMOCTb, 3a MblllaMu HaOmonatoT B Teuenue 180 mueit mocne IR. Ha ¢ur. 4 nokasan
rpaduk BebDKHBaeMocTH Karmmana-Metiepa nist mbimeit C5S7L/J mocne obuiei noser 11,5 I'p B
rpyanyto kietky (5 I'p TBI, 3arem 6,5 I'p B rpynnyo kietky) ¢ u 6e3 1 mr/kr/cytku SP B
TedeHue 6 nHei. Mpimu, oOJydeHHble Oe3 JIeYeHUs, MOKA3bIBAOT 3HAYUTEIBbHOE CHUKECHHE
BBDKMBAEMOCTH CO cpeaHel BbDKuBaeMoCTbio 137 nuelt u 40% BBDKMBAEMOCTBIO B KOHIIE
uccnenoBanus. Hamportus, y wblmeid, nomydarommx 1 mr/kr/cytku SP B TedeHue 6 IHEH,
BbDKMBAEMOCTh 3HAUUTEIbHO 3aMeINIIAch U B LIEJIOM yiIydIInuiach: 71% Mbliiei BbLKUIN depes
180 gHei, T.€. B KOHIIE UCCIIEAOBAHUS.

IIpumep 5. Ixcnpeccus 3x3ocomanbHoii MUKpoPHK B chiBopoTKe

KpoBb cobuparoT nyHKImeH cepaua ¢ ucrnonb3oBaHueM ¢nakoHos ¢ DJTK. Obpasupr
KpoBHu neHTpudyrupyrot npu 3000 g B TeueHune 25 MUHYT, U (QPAKLHIO TUIA3MbI AJTUKBOTUPYIOT
U XPaHAT B MapoBOi (pase :KHUIKOro a3ora . JK30COMBI BBIACISIFOT U3 IUIA3Mbl MBIIIEH B MOMEHTHI
BpEMEHH, MoKa3zaHHble Ha (ur. 6A-6C ¢ ucrnonb3oBaHNeM HaOOpa AJIS BBIAENEHUS] 3K30COM OT
101Bio. KoHueHTpauun 3K30COM ONpPEnessiioT KONMN4ecTBeHHO ¢ nomorneio Habopa EXOCET
Exosome Quantitation Kit (System Biosciences). PaBHoe k0nnuecTBO 5K30COM OT 5 >KUBOTHBIX
OOBEANHSIOT JJISI KAKIOW BPEMEHHOW TOYKH U HKCTParupyroT oduryro skx3ocomanbHyo PHK ¢
ucnonp3oBanneM Habopa miRNeasy Micro Kit (QIAGEN). [lns omnpenenenuss npoduis
skcnpeccun miPHK ucnone3yror anamz miRCURY LNA™ Universal RT microRNA PCR
(QIAGEN) u cmecy ExiLENT SYBR® Green Maser Mix (QIAGEN). ITepBoHa4yanbHy0 OLIEHKY
skcnpeccuu 3k30coManbHO MiPHK Bbmmonustor ¢ ucnonb3oBanueM Serum/Plasma LNATM
miRNA PCR Panel (Kar. Ne YAHS-106Y, QIAGEN) na mamwmnae QuantStudio 5 RT-PCR
(Applied Biosystems).

[ToporoBele 3HaueHust nukiaa (3HadeHus: Ct), mokasanHbie Ha (ur. 6B-6C sBusIOTCS
CPENHMMH 3HAYEHUSIMH JUJIsl S5 MBILIEH Ha TPYNny U HOpMaiu3oBaHbl K hsa-miR-145-5p u hsa-
miR-221-3p,  kOTOphle, Kak MPOJEMOHCTPUPOBAHO  3KCIEPUMEHTAJbHO,  SIBJISIFOTCS
BbICOKOKAUECTBEHHbIMU KOHTPOJSIMM  HOpPMallM3allid. BBIABISIIOT JABE pasHble TIPYIIIBI
sk3ocoMaibHbiX MiPHK, nemoHcTpupyromue 3HAUWUTENbHYIO Pa3sHULY MEXY >KUBOTHBIMHU,
MOJIy4aBIIMMHU HOCHUTEJb, U KUBOTHBIMH, TosyuaBmuMu SP, yepe3 30 gueit mocne IR. Ilepas
rpynna BkJrodaeT let-7a-5p, miR-1, miR-106b-3p, miR-106b-5p, miR-126-3p, miR-181a-5p,
miR-335-3p u miR-335-5p. Oxcmpeccus miPHK B 3TOlf rpynme 3HAaYUTENbHO HIKE Y
JKUBOTHBIX, IOJYyYaBIIUX HOCHUTENb, [0 CPaBHEHWUIO C >KUBOTHBIMH, nonyudaBmumu SP. Bo
BTOpOi1 rpynne, skcrnpeccuss miPHK 3HauuTenpHO BbIllle y KUBOTHBIX, MOJYYaBLUINX HOCHUTE]b,
IO CPaBHEHUIO C JKUBOTHBIMH, Nojry4aBmumu SP. Bropas rpynna Bkimodaer let-7g-5p, let-7i-5p

u miR-16-5p. Her HHMKAakuX CyIIeCTBEHHBIX pa3IM4YUi MeXAy CaMLaMH M CaMKaMH Kak B
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OTHOLIEHUHU H3Kcrpeccuu sk3ocomanbHoM MiPHK, usmenennoit IR, Tak u B OTHOLIEHHH
nevicteus cenuantepuHa Ha skcnpeccuro mMiPHK. miPHK, xortopeie neMOHCTpUpyrOT
3HAYUTENbHbIE U3MEHEHUS B SKCIIPECCUU H3-32 OONyUeHHs M MOAYJIHMPYIOTCS CEMUANTEPUHOM,
YUYacCTBYIOT B BOCHAJIUTENbHBIX Mpoueccax (Hampumep, let-7a-Sp, miR-106b-3p, miR-181a-5p,
let-7i-5p), aHruoreHese u 1enoCcTHOCTH cocynoB (miR-106b-3p, miR-126-3p), Bocnanenuu u
¢ubpoze cepnua (miR-335-5p, let-7i-5p, miR-126-3p, miR-16-5p). miR-16-5p unruGupyer
nepenauyy curHanoB TGF-6era/VEGF. Jleuenne BH4 (pur. 6A) mokasbiBaeT yBelUYEHUE
skcnpeccur miR-15b-3p, miR-106a-5p, miR-133b, miR-136-5p, miR-451a, miR-1, miR-335-3p,
let-7d-3p w/umu let-7¢c-5p.

Ipumep 6. Ixcnpeccusi mMPHK uTOKHHOB B TKAHAX CepPALIA H JIErKHX

Buwioenenue PHK u PB-III[P

O6myro PHK BeimensiroT w3 oOpa3sLoB TKaHEW JIETKUX M CEpAla B COOTBETCTBHU C
WHCTPYKIUSIMU Mpou3BoAuTeNss ¢ nmomompio Habopa RNeasy Mini (Qiagen). KonuenTpanuro
PHK ouenuBaroT ¢ momormbsto cnekrpodoromerpa NanoDrop ND-1000 (Thermo Scientific).
Uucrory PHK ounenusaror o coorHomenusm A260/A280 u A260/A230. IlenoctHocts PHK
oueHuBarOT 1o cootHowmenno 28S/18S pudocomuoit PHK (rPHK) u uncny nenoctHoctn PHK
(RIN) ¢ ucnonbzoBanuem Agilent 2100 BioAnalyzer (Agilent Technologies). Cunres ¢/IHK u
smumuHamioo reHomHoi JIHK mpoBomsar ¢ ucnosnp3oBanuem Habopa RT2 First Strand Kit
(QIAGEN). O6pazub! amMmmumpuiupyoT ¢ ucrnonb3oBanueM 30H10B RT2 SYBR® Green qPCR
Mastermix or QIAGEN na wmammae QuantStudio 5 RT-PCR (Applied Biosystems).
Ucnonssyror cnenyroue RT2 qPCR Primer Assays (QIAGEN): aktus- mbimu (NM_007393),
Bmp2 wmeimmu (NM_007553), Ccl2 mpmnm (NM_011333), Ctgf meimu (NM_010217), IL-1B
mpi (NM_008361), IL-6 mbimu (NM_031168), IL-10 meimu (NM_010548), IL-170 mbimn
(NM_010552), Runx2 mpimu (NM_001145920), Sppl mbeimu (NM001204201), TGF-B1 meimm
(NM_011577), Trim72 msimu (NM_001079932).

H3menenus sxcnpeccuu mPHK yumokunos nocie 00.1yuenus

O1LeHUBAIOT HKCIPECCUI0 Pa3MUUHbIX LUTOKUHOB (Bmp2, Ccl2, Ctgf, IL-1p, IL-6, IL-10,
IL-17A, IL-33, Runx2, Spp2, TGF-B1 u Trim72) B TKaHsX JIETKUX M CEPALA MOCe OOIyueHuUs
JKUBOTHBIX W JiedeHus1 yepe3 24 yaca B TeueHue 6 aHeidt SP wmm Bomoit. Dkcnpeccuro mPHK B
oOpa3lax TKaHeW TECTHPYIOT B TPHU pa3HbIXx MOMeHTa BpemeHu mnocie IR (8 mgueit, 30 gueit, 16
Henenb) U cpaBHUBAOT dkcnpeccrio MPHK y He sedeHHBIX He OOJYYEHHBIX KOHTPOJIbHBIX
xKHUBOTHBIX (¢ur. 10). Bce oleHeHHbIE TUTOKMHBI HE MOKA3BIBAIOT CYLIECTBEHHOW PA3HHUIBI B
SKCIIPECCUN MEXAY TPYIMIAaMHU SKMBOTHBIX, MOJYYaBIIUX HOCHTEIb, W IMOJy4YaBIIUMH SP, B
TKaHAX cepaua. B serowynoit Tkamm wurtokuubel IL-1B, IL-6, IL-17A, Spp2 u TGF-B1
IEMOHCTPHUPYIOT 3HAUUTENBHYIO PpA3HULY B OKCIOPECCHH MEXIy TPYINIaMH >KHBOTHBIX,
NOJIy4aBIINX HOCUTENb, W moiy4aBmux SP, B pa3Hbie MOoMeHTH BpeMeHH mnocie IR. I'pynma
JKUBOTHBIX, [OJYYaBIIUX HOCHUTENb, JEMOHCTPUPYET 3HAUUTENbHO OoOJiee  BBICOKYIO
OTHOCUTENBbHYIO 3Kcrpecchto IL-13 B eroyHoi TkaHU MO CPaBHEHHUIO C TPYMIIOH, MOMyYaBIuei
SP, uepe3 8 nmueit u 30 gmed (2,9 £ 0,649 x 1,54 £ 0,825 u 3,39 + 0,532 x 1,66 + 0,51

COOTBeTCTBEHHO). OTHOCUTENBHAs 3Kcnpeccus 1L-6 3HAUUTENBHO BbIIIE B IPYIIE, NOMyYaBIIei
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HOCUTEJIb, 10 CPAaBHEHUIO C IpyMnoH, nonyuyasineil SP, Bo Bcex BpeMeHHbIX Toukax nocie IR (8
nueit: 16,88+4.91 kx 1,36+0,509; 30 nueii: 9,090,533 k 4,964+0,905; 16 nemenn: 28,85+5,987 k
17,05+4,12). Hapsny c¢ IL-6, ourokun IL-17A Takke HEMOHCTPUPYET 3HAUUTENBHO Ooiee
BBICOKYIO OKCIIPECCHIO B TpyIIe, MOJy4aBIIell HOCHTENb, IO CPAaBHEHUIO C TPYIIIOH,
nony4asineii SP, Bo Bce momeHTh! Bpemenu nocie IR (8 mueii: 9,19 + 2,783 k 2,71 + 1,874, 30
nHeit: 5,65 £ 2,263 k 1,49 + 0,379; 16 nenens: 4,5 + 0,824 « 2,12 + 1,173). Lurokunst Spp2 u
TGF-f1 neMOHCTPUPYIOT 3HAYUTEIBHO OO0Jee BBICOKYIO OSKCIPECCHIO B JIETOUHOW TKAHU B
rpymnre, MmoyiyyaBlieil HOCUTENb, [0 CPAaBHEHUIO ¢ TpymnIol, noiy4vasiuein SP, yepes 16 nenens
nocne IR (4,25 £ 0,537 x 2,38 £ 0,211 u 3,26 + 0,339 x 1,53 £+ 0,367). Iurokun Ccl2
JIEMOHCTPUPYET 3HAYHMTEIbHOE YBEIMYEHHE OTHOCHTEJIBHOH SKCIPECCUU B JIETOYHOW TKaHU
yepe3 30 gHeH AU BCEX JKUBOTHBIX 0€3 CYIIECTBEHHBIX PA3JIMUNN MEKAY IPYNIIaMH KUBOTHBIX,
NOJIY4aBIIUX HOCUTEJb, U OJy4aBLINX SP.

Ipumep 7. IHC aHaau3 TKAaHU cepAalLa U JIeTKHX.

THC ananus

Uepes mectHanuate Hemenb mocie IR, cepama m mpaBele Jierkue COOMPAIOT UIA
rucronornueckoro ananusa (¢pur. 11A-11C). Cepnua cobuparoT B ¢GopMajnHe, 3aJHBAIOT B
napaduH U Hape3arT Ha cpe3bl ToamuHON 5 MM. IIpaBoe nerkoe mepdy3upyrOT C MOMOIIBIO
OCT u Hape3aroT Ha cpe3bl 1o 6 MM. TpuxpoMHOe OKpamnBaHie O MacCOHY BBINOJHSIOT AJIS
BBIABJIEHUsI KOJUIAT€HOBBIX BOJIOKOH B COOTBETCTBHUM C MHCTPYKLMSIMH  ITOCTABLIMKA
(Tpuxpomubiii HaOop Richard-Allan Scientific Masson, Thermo Fisher Scientific, Waltham, MA,
USA). ITnomans MUOKapIUATBHOTO U JIETOYHOTO (hrdpo3a pacCUUTHIBAIOT KaK JOJIEO TLIOLIAU
KOJUTareHa oT oOLIe MiIomaay TKaH! ¢ UCTIOIb30BAHUEM KOMITBIOTEPHOrO MOP()OMETPHUIECKOTO
ananmus3a (mporpammHoe obecrieuenue Image ProPlus 6.0, Media Cybernetics, Rockville, MD,
USA). Bocnanenue, anruoreses u qudGepeHnanuio riagKkOMbIIIEYHbIX KJIETOK U3MEPSIOT MPU
OKpalIMBaHUU CEepALla U MPaBOro Jierkoro cienyroummu anturenamu: Ly-6G/Ly-6C (Invitrogen,
Carlsbad, CA, USA), F40/80 u anbda-sma (Cell Signaling, Danvers, MA, USA), CD-31 (BD
Pharmigen, San Jose, CA, USA). [lepBuuHble aHTUTENIA BBIBISIOT C MOMOIIBI) BTOPHUYHBIX
aHTHUTEN ¢ mocjienyromuM okpammBanreM Hosapenom (Vector Laboratories, Burlingame, CA,
USA) nns obOnapykeHus aHturen. OLEHKY OKpAaIIWBaHHUS MPOBOAST JBa HCCIIEAOBATENS,
3aclerIeHHbIE OTHOCHTEJIbHO pacrpeneneHus JCUSHHS Ha TUKOTOMHOM
(TIOIO’KUTENBbHBINA/OTPULIATENbHBIA) OCHOBE, U TIOJOXKUTENbHbIC PE3YJIBTAThl BIIOCIEICTBUH
pamkupyroT Kak cinadoe (1), ymeperHoe (2) win HHTEHCUBHOE (3) OKpallMBaHUE B 3aBHCHMOCTH
OT UHTEHCUBHOCTH U 3KCTEHCHUBHOCTH OKPAIIIMBAHUS.

T'uopoxcunponun

ConepkaHne THUIPOKCUIIPOJUHA HU3MEPSIIOT B JIGBOM BEPXHEH J0Jie JIETKOTO C
UCTIONB30BaHNEM Habopa st aHanm3a rupokcumnponuHa ot Sigma Aldrich (St. Louis, MO), kak
OTHCAHO BBILIE.

IIpumep 8. beaku, nzmepennnie ELISA

Ananu3zvr niazmol

Bo Bpewms ymepIuBieHHUs KpOBb MMOJIyYarOT MyHKIMEH cepia B IpOOUPKH, COAEpIKaIine
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OATK, n uenrpudyrupyror npu 3000 00/MuUH B TedeHHE 25 MHUHYT JJIs1 BBIIEIEHUS IJIa3MBbl.
Jlns aHanuza ucnonb3yroT cnenyromue manmersl ELISA ot Abcam: ¢puGpunoren (ab213478),
HeliTpodmibHas smacraza (ab252356), C-peaktusHbiii 6enmok (ab157712) u IL-6 (ab100713).
OO6pasupl  mnasmel  oOpabarbiBatoT U Habopel ELISA  3amyckaloT B COOTBETCTBHH  C
pPEeKOMEHAALMSIMUA TTPOM3BOAMTENS. Bce HMTOKMHBI MpeAcTaBieHbl B aOCONIOTHBIX €AMHULIAX.
KiroueBblie MOJIEKYJISIpHBIE YYACTHUKU Kackaia KOaryJsliy, Takue Kak pakTop TKaHU, TPOMOUH
U (GUOPHHOreH, SNHMAEMUOJOIMYECKM W MEXaHHCTUYECKH CBSI3aHbI C BOCHAJIHTEIbHBIM
KOMIIOHEHTOM. [ eHeTnyeckne u (papMakoJOrHuecKue UCCIECAOBAHMUS BBIIBIIINA KIIFOUEBYIO POJIb
¢ubpuHOreHa B OMNpEeNeHUH CTENeHH JIOKAJbHOTO WM CHCTEMHOTO  BOCHAJICHMS.
HefitpodunpHast snacrasa, CepUHIpOTeasa, NPHCYTCTBYIOINAS B a3ypo(HIBHBIX TpaHyJax
HEUTPO(UIIOB, BBICBOOOXKIAETCS MPH BOCTIAJICHUN U Pa3pyllaeT BHEKJIETOYHBIH MATPHUKC H3-32
CBOCH HH3KOW CyOCTpaTHON CHenu(UYHOCTH, YTO TNPUBOAUT K TMOBPEXKISHHIO TKaHEH.
HefitpodunbHast »nacrasza sBIAETCS OOHMM M3 CaMbIX pPa3pYLINTEIbHbIX (PEPMEHTOB B
opranusMe. byayum HeperymupyemslM, 3TOT ¢epMeHT HapymaeT (QyHKIHO Oapbepa
NPOHHULIAEMOCTH JIETKHX W WHAYLHPYET BBICBOOOXKIACHHE MPOBOCIIAIUTENbHBIX [IUTOKUHOB IMPH
CTUMYJIMPOBAaHUM OCTPOrO NOBpeXJeHus Jerkux. BocmamurtenbHbiii mutokud IL-6 moxer
AKTUBHPOBATHCS YKE 4Yepe3 6 YacoB IMOC/e OOy4YeHHs B JISTOYHON TKaHM W KPOBHU. BhICOKUI
ypoBesb 1L-6 B ruiazmMe KpOBH MOXKET YCYTYOUTh BOCIAIMTENBHYIO PEAKIHIO B JIETOYHOH TKaHH,
YTO B KOHEUHOM HMTOTe BbI3bIBaeT yTeuky [L-6 B OpOHX0aNbBEObl U JaNbHEHIIEe TTOBPEKACHNE
nerkux. Beicokue ypoBHu IL-6 B j1€eroyHON TKaHU MOTYT NPHBIIEKATh OOJbIIE BOCTIATUTEIbHbBIX
KJIETOK, TaKUX Kak HEUTPO(MIIbI, MOHOLMTHI, Makpodaru, K HNOBPEKICHHOMY JIOKAJIbHOMY
JIETKOMY, YTO B KOHEYHOM HUTOT€ BBI3BIBAET CEPbE3HOE MOBPEXKACHHUE JIETKOTO U MPUBOAUT K
xpoHuueckoMy ¢udposy. Peskuit nogpem IL-6 B miasme MokeT MpuBECTH K yBenauueHH:o C-
peaxtuHoro 6enka (CRP). C-peaxtushbiii 6enok (CRP) BeipabaThiBaeTCsl MEYEHBIO U SBIISETCS
O6uomapkepom oOrel cTpeccoBON peakly Ha BOCHaJeHne MM MH(EKLIHNOHHbIE areHThl. bbuio
nokas3aHo, 4yto ypoBeHb CRP B cbIBOpOTKe MOKET ObITh 3(PPEKTUBHBIM HHIUKATOPOM JJIst
NPOTHO3UPOBAHUS BO3HUKHOBEHHS PAJAMALMOHHOTO TTHEBMOHHTA M IIEHHBIM (PAKTOPOM JJIsI
OLIEHKHU CTETIEHH WHAYLIMPOBAHHOTO OOJYYEHUEM MOPAKEHHUS JIETKUX.

H3menenus xonyenmpayuu yumokunos 6 niasme nocie IR

I'pynma >KMBOTHBIX, TOJIYYaBUIMX HOCHTENIb, IEMOHCTPHPYET 3HAUUTENIbHO Oolee
BbICOKME ypoBHM IL-6 B miasme Mo cpaBHEHHUIO C Ipymnnol, nonyuasuieil SP, yepe3 4 nns, 8
nueit u 180 nueii mocie IR (304,05 + 153,23 nr/mn k 97,00 £ 45,71 nr/mn ( p=0,02); 606,09 +
72,72 nr/mn x 49,85439,36 nr/mn (p<0,001); u 197,22 £ 55,55 nr/mi x 40,06 + 43,26 nr/mi
(p=0,018), coorBerctBeHHo) (¢ur. 13C). I'pynma >KUBOTHBIX, TOJYYaBIIMX HOCHTEJb,
IEMOHCTPHPYET 3HAYUTENBHO OoJiee BBICOKHE YPOBHM (PHOpPUHOTEHA B MJIa3Me MO CPABHEHHUIO C
rpynmoi, nmonxy4dasmei SP, depe3 8 mueit mocie IR (948,77 + 98,54 mkr/mn x 332,38 + 109,02
Mkr/mn (p<0,001)) (pur. 13B). I'pynna >KUBOTHBIX, MONYYaBIIUX HOCUTENb, IEMOHCTPUPYET
3HAYUTENBHO OOJiee BBICOKME YPOBHM HEHTPO(MIBHON 311acTasbl B IUIA3Me IO CPABHEHUIO C
rpynmo#, nony4dasmeit SP, uepe3 180 gueit mocne IR (25,21 + 6,54 ur/mn k 12,15 £+ 2,87 Hr/mn

(p=0,034)) (pur. 13 D). C-peaxTuBHbI! 60K HE MPOAEMOHCTPUPOBAJ CYLIECTBEHHON Pa3HULIbI
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MEXAY TPYNIIaMHU KUBOTHBIX, TOJYYaBLUINX HOCHTENb, M MOJIy4aBUINX SP B MHOOBIX BpeMEHHBIX
toukax nociye IR (¢ur. 13A).

IIpumep 9. Koppeasiuusi Cnupmena mexay ¢puoposom u s3kxcnpeccuei mPHK
LHMTOKHHOB

Cmamucmuyeckuii ananu3s

HBycroponnuit T-kputepuii CTbIOJEHTa HCIONB3YIOT I MPOBEPKH CTATUCTHUYECKOMN
3HAYUMOCTH B IpyNNax C OAHOW He3aBUCUMOHN mnepemeHHoH. P<0,05 cuuraercs 3HAYUMBIM.
Panrosyro xoppensuuto CiipMeHa UCTIONB3YIOT JJIsl OLIEHKH B3aUMOCBSI3U MEXKAY SKCIpecCHeit
cneunduueckoit mPHK u crenenbro ¢pubposa nerkux (¢ur. 12). Jns cpaBHEHHsS BBDKUBAEMOCTH
MeXXy TPyIIamMH UCIOIb3YIOT JIOT-PAHIOBBIN aHAHN3.

Beison. Ilepopanbhoe Beenenne BH4 unn ero merabonuueckoro npeamecTBeHHuKa, SP,
HauuHas 4epe3 24 yaca MOCie PaJAUALMOHHOTO OOJIyUeHUs], yJaydlnaeT (PyHKLIHUIO JIETKHX |
cepAla, O 4YeM CBHUJETENbCTBYET CHIKEHHE YacCTOThI JIbIXaHUS, YCUJIEHHE COKPATHUTEIbHOTrO
pe3epBa, yIy4IIEHHE CHCTOJMYECKOM M  AMACTOJNMYECKOW (YHKIMH U  YBEJIUYCHUE

BBDKUBAEMOCTH.
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POPMVYJIA U30BPETEHHUA

1. Cnoco0 neuyeHus: cyObeKkTa, MONBEPTLIErOCsl OOJYYEHUIO, BKIIIOYAIOLIUIN BBEIACHHE
cyObekTty  3(QQexTHBHOrO  KOJWYECTBA  CENMHANTepUHa,  TETPAruapoOMONTEPHUHA  HIIH
AUTHAPOOHONTEPHHA WM X (hapMaLeBTUYECKH MPUEMIIEMON COJTU UM COKPHUCTAILIA.

2. Cnocob mno m.1, rae BBenEeHHE YMEHbLIAET WIM MHIMOMPYET MOBPEXICHUE TKaHEH
W/WJIK OpPTraHoOB y CyOBeKTa.

3. Cnocob mo m.1, rme BBeAeHHE YMEHbIIAET WJIM HHTHOUPYET CepACYHYI H/HIN
JIETOYHYIO TOKCUYHOCTb y CyOBEKTa.

4. Cnocod mo m.l, rae BBeNeHHE yMEHbIIAeT THOeNb SHIOTENHATbHBIX KIJIETOK
JKEJTy TOYHO-KUIIIEYHOTO TPAKTa, CepALa U/UITH JIETKUX y CYObeKTa.

5. Cmoco®6 mo m.l, rOe BBEACHHWE YMEHBIIAET HWHIYLHPOBAHHOE OOJy4YEHHUEM
BOCTAJICHUE B SMUTEIHAIbHBIX KJIETKAX KETyJOYHO-KHIIEUHOrO TPAKTa, CepaLa W/ UiH JIETKHX Y
cyOBekTa.

6. Cnocob mo mobomy w3 mm.1-5, rae 5(QexkTHBHOE KOMUYECTBO COCTABISIET OT
npumepro 0,1 o npumepro 200 MI/Kr/CyTKH.

7. Cnocob no modomy u3 m. 1-6, rae y cyObeKkTa UMeeTCs! OCTPBIN JIy4€BOH CHHAPOM.

8. Cnocob mo 1.7, rae BBeAEHHE MPOHCXOIUT B TeUeHHE 24 4acoB mocie o0mydeHus.

9. Cnocob mo n.7, rhme BBeOeHWE MPOBOMST, IO MEHbIICH Mepe, yepe3 24 vaca mocie
o0Jy4eHwUsI.

10. Crioco6 mo mobomy u3 mm.1-6, rme y cyObekTa MMeeTcss XpOHUYECKUN JIy4eBOH
CHHJIPOM.

11. Criocob mo modomy u3 mi. 1-6, rae y cyObekTa uMeeTcst KOXKHBIHN JIy4eBON CUHIPOM.

12. Cnoco6 mno mobomy u3 nm.1-6, rme CcyOBeKT MOABEpPraercs BO3ACHCTBUIO O
MeHnbuiel mepe, 0,3 I'p MeHee OHOTO JHS.

13. Cnocob mo mobomy u3 mm.1-6, rae CcyOBbeKT momsepraercsi BO3AEHCTBHIO, MO
MmeHbineit mepe, 0,7 I'p B TeueHue neproaa 0ojee 0JHOTO JHSL.

14. Croco6 o mobomy u3 mm. 1-13, e BBeAeHHE OCYLIECTBISIFOT, IO MEHBIIEH Mepe,
OJIWH Pa3 B JICHb B TEUEHHUE, 110 MEHbLIEH Mepe, IECTU JHEH.

15. Crioco6 mo mobomy u3 mm. 1-14, roe BBeneHUE MOBBIIIAET dKCIpeccuto miR-15b-
3p, miR-106a-5p, miR-133b, miR-136-5p, miR-451a, miR-1, miR-335-3p, let-7d-3p w/unu let-
7Tc-5p.

16. Crocob mo mobomy 3 . 1-15, rne BBenenue cHmkaer skcnpeccuro 1L-1B, IL-6,
IL-17A, Spp2 w/umu TGF-B1 B anuTenuanbHbIX KIETKAX JIETKOTO.

17. Cnoco6 mno mobomy w3 mm.l-16, I7€ BBOISAT CEMHUANTEPUH WJIH €ro
(apMaeBTHUECKH TPHEMIIEMYIO COJIb UM COKPUCTAILIL.

18. Cnocob mo mobomy u3 mmn. 1-17, rae BBe#E€HHE MOBBINAET SKCIpeccuro let-7a-5p,
miR-1, miR-106b-3p, miR-106b-5p, miR-126-3p, miR-181a-5p, miR-335-3p u/unu miR-335-5p.

19. Cnoco6 no mobomy u3 . 1-18, rne BBeneHue cHuXKaer skcrpeccuro let-7g-5p, let-
7i-Sp w/mnmu miR-16-5p.

20. Cnocob no mobdomy u3 . 1-19, rae BBeaeHHE OCYIIECTBISIIOT, IO MEHbILIEH Mepe,
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€XEHEBHO B T€UEHUE, 10 MEHbLIEH Mepe, 14 nHeil.
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