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HOBEIEE MHI'MEMTOPE TUIYTAMMHMIIIMKIIAS WM UX IIPMMEHEHME IJI51 JIEUEHWMS
PABRJIMUHEIX BABOJIEBAHUN

O6JjlacTh TEeXHUKU

HaHHOE n3obpeTeHMe OTHOCUTCH K XYM OpT'aHMUeCKUX
coenuHeHUN, bapMakroJIOITUN 7 MeIMLIMHe n KacaeTcsd Tepallun
3aboJleBaHMUM, CBS3aHHEX C afeppaHTHOM aKTUMBHOCTLIO KJIETOK MMMYHHOM
CUCTEeMEl, B YaCTHOCTU IOJIS Tepaluu 3adojieBaHUM JIeTKUX, IhXAaTeJIbHBIX
oyTey ¥ OplmHOM IIoJIoCTM Takxke HacTodlmee M300peTeHMe KacaeTcs
TepaluM JydeBoM OoJiesHM U O0JIeBOTO CHMHIPOMa, a TaK Xe IPpyTUux
3aboJjieBaHUM IOCPEenCcTBOM nprUMeHeHU coeIMHEeHUN, oBJlamanmmx
30DEeKTUMBHOCTLI B VHTUOUPOBAHUN bepMeHTa TJIY TaMUHUJILUKIIA 3H,
BOBJIEUEHHOM, B YacTHOCTH, B IpPOoLleCCH [IOCT—-TPAaHCJALUMOHHON
MOOMOUKALIMM XEeMOKMHOB UM XeMOTaKCHca KJIeTOK MMMYyHHOM CHUCTEMH.

YpOBEHE TEeXHUKU

XeMOTakKCcuc ZNEZ! HalnpaBJIEHHOE IOBVKEeHNE KJIETOK MMMYHHOM
CHUCTEeMEl IIO TpaaueHTy KOHIIEHTPaLUN HEKOTOPHIX SHOOTEeHHHX U
DK30T'eHHBIX BEMECTB (xeMOaTTPaKTaHTOB) ABJIIETCH onoHOM nu3
BaXHEeMMMX COCTABHHX dYacTel (QYHKUMOHMPOBAHMA KJIETOK MMMyHHOM
CUCTEeMEl. M3OBITOUHEM IIPUTOK KJIETOK MMMYHHOM CUMCTEMH Kak [IpaBUJIO
BEISHIBAET U3OEITOUHYIO AKTUBHOCTE KJIETOK  MMMYHHOM CUCTEMEL U
IIOBPEXIEHUD OKPYXAKIMX OPTaHOB M TKaHeM. I[IoHMMaHMe YUYaCTHUKOB U
[IpOoILIeCCOB, CBA3aHHHX C IIPOLECCOM XeMOTaKCHuca, Ha MOJIEKYJISPHOM
YPOBHE MOXET IMIPUBECTM K HOBEM 5QOeKTMBHHM IIOOXOIaM B JeUeHUU U
OpoduiiakTUKe LeJloTo pama 3adojieBaHMM, CBASaHHEX C abeppaHTHOM
AKTHMBHOCTBLIO KJIETOK MMMYyHHOW CHCTEMH.

XeMOKHWHH ceMeMcTBa CCL (CCL2z, CCL7, CCL8, CCL13),
ABJAOMMEeCd JuUTaHOamu peuentopa CCR2, 4BIgoTCa HamboJiee MOMHBEMM
dpaxkTOopaMM  XeMOoTaKCcHuca  MOHOLMTOB n  Makpodparos B OpTaHu3Me
wlekonmMTaommx (Biochem J. 2012 Mar 1;442(2):403-12). XeMOKMHH
ceMedcTBa CCL COCTAaBJART BaXHBM KJIACC LUTOKMHOB, HEOOXOIOMMEIX IJIS
AKTHUBALMM HeMTpodMJIOB ¥ MOHOLMTOB U IIPUBJIEUEHUS DSTUX KJIETOK B
odar BOCIIaJIeHUdg. OOHaKO BEICOKME KOHIEHTpaluM XeMOKMHOB Kak
IPaBUJIO BH3HBAT M3IOBITOUHHM OIPUTOK KJIETOK MMMYyHHOM CUCTEMH.
AbBeppaHTHasd aKTUBHOCTL KJIETOK MMMYyHHOM CHUCTEME MOXeT IIPUBECTHU K

CEPbBESHEM IIOBpPEXIecHMMEM OKPpYXaKIlMX OpI'aHOB U TKaHel. Hanpmep, B



pdoe CiydYaeB I[OPOOYKTE OKMCJIEHUMA JIMOMOOB MOTYT aKTUMBUPOBATH
KJIETKM DHOOTEeJMA COCYHOB (MHTMMY), UYTO [IPMBOOUT K BHIOEJIEHUIO
CCL2, IOpHUBJIEUEHMIO MaKpodal'OB KOTOPHE, B CBOK OUYepelb BHISJAT
MapKepE:l BOCIIaJIeHU A, IpOoBOLMPYKIIME [IOBPEeXIOeHne apTepraJibHOM
CTeHKM U pas3BUTHE aTepockieposzsa (Mol Cell. 1998 Aug;2(2):275-81;
Nature. 1998 Aug 27;394(6696) :894-7) . AHAJIOTUUHYIO
[IaTOTEHETUUECKYI KapTUMHY MOXHO HalbJoIoaTbk B CJydae palualMOHHO-
VHOYLUPOBAHHOTO [IOBPEeXOeHU A TKaHey OEIXaTeJIbHEX oyTemn:
[IOBPpEeXIOeHre U aKTMBaALUMA KJIETOK SBIOUTENIUA JEeTKUX U IOHXaTeJbHEX
oyTer OPpUMBOOUT K BHOeJeHMioo CCL2, UYTO B CBOK OuUepenb BHBHBAET
BKCTpaba3allMilo MMMYHHEX KJIETOK U LIUPKYJIIMPYRIMX OIIYXOJIEBEX KJIETOK
B JIeTKMe U IOHxaTeJlbHHe OyTu (Antioxid Redox Signal. 2018 Apr 2.
doi: 10.1089/ars.2017.7458).

VI3BeCcTHa pPOJIb XEeMOKMHOB ceMelcTBa CCL B HAaTOOM3UOJIOTUU
LLeJIoTO p4ana AYTOUMMYHHEIX 17 aJJIepIUUe CKMUX COCTOSHUM,
OIloCpelOoBaHHEX abeppaHTHOM aKTUMBHOCTLID MOHOUMTOB CCR2+, CD14+ wm
CD161lo (peBMaTOMIHEIM apTPUT, PacCedHHHM CKJIepo3). KpoMe ToOTO,
XeMOKMHH ceMercTBa CCL (B uyacTHOCTM CCL2) BOBJIEUEHH B [IaTOT'eHEe?
OXMPeHMsa, MeTadoJIMUecKOoTOo CHMHIPpOMa, XpoHuUeckom ©Oojm, o¢udpos3a,
HeaJIKOTOJIbLHOM XUPOBOM OOJI€3HM I[IeUeHM M HEKOTOPHX (QOpM paka.

[lonaBjieHVe abeppaHTHOM aKTUBHOCTM KJIETOK MMMYyHHOM CUCTEMH,
3a cueT uHIUOMpoBaHMA CCL-0ONOCPeOOBaHHOTO XeMOTaKCHcCa, MOXET
OHITL KpalHe BoCTpe®OoBaHO MOJA TepaluM LeJloTo kpyra 3abojieBaHui,
Takux, KaK OCTpoe IOBpexXxheHUe Jerkux (OIUI), OpoHXMaJIbHasd acTMma,
OPOHXUT, XPOHUUECKad ODCTPYKTUBHAA OOoJIE3HB JeTKUX, OOJIe3HBL
KpoHa, mmabeTnueckasa HedpponatTmus, M T.QO.

HanpumMep, B Cclydae »Oua®eTHMUeCKOM HedpolaTuM BO3IeNCTBUE
TJIOKOB3EL B BHCOKMX KOHILIEHTPAUUAX IPUBOIUT K VYBEJUUEHUID CeKpeLun
CCL2 7TyOyJISPHEIMM KJIeTKaMM IIO4YeK, UTO B CBOK OYepelb BH3HBaeT
MUTPALMIO  MOHOLMTOB (Kidney Int. 2006 Jan; 69 (1) :73-80) .
YBeJIMUEHMEe KOHLUEHTPpAlMUM MOHOLIMTOB B TKAaHAX [IOUEK UM UX CO3peBaHMe
B Makpobaru, BEI3EIBAET pasBUTHE abeppaHTHOTO oTBEeTA
aCCOUMMPOBAHHOTO C BHOEJIEHMeM OOJIBIIEer0 KOJUMUeCTBa XEMOKMHOB U
AKTMBHEIX OGOOpPM KUCJIOpOLa, IIOBpeXIallMx OKpyXaKlre KJIEeTKM IIoUeK
(Mediators Inflamm. 2012;2012:146154). IloBpexXxOeHMe TKaHM IIOUEK

InpmBoIomMT K pPasBUTUIO WM COXPaHEHMIO a@eppaHTHOﬁ AKTVMBHOCTM KJIETOK



I/IBAMyHHOTZ CHCTEMEI n naﬂbﬂeﬁmemy PaspymeHN TKaHeu IIO4YeK, a

oJiokana B3alMOOENCTBUA CCL2/CCR2 HU3KOMOJIEKYJIAPHEIMU
QHTATOHMCTAaMM  CHMWXKaeT  BHEPAXEHHOCTL  [IATOJIOIUU (Nephrol Dial
Transplant. 2013 Jul;28(7):1700-10). AHaJIOTUUHEE IPOLLeCCH

XapaKTepHH IJIg I[IaToTleHe3a HeaJIKOTOJILHOM XMPOBOM OOJIe3HU IIeUeHN:

HaKOIJIEHMEe XMPHEX KMCJIOT B KJIIETKaX IIeUYeHM IIPMBOOMT K aKTUBallM

CUTHaJIbHOTO IyTM NF-KB ¥ pa3BUTHI0 BOCIAJIMUTEJILHOM  peakKLuu,
VMHIOIYLIMPYWIMEeY BHCBOOOXIEeHME MIPOBOCHAJMUTENBHEX LIUTOKMHOB, TaKUX
kak IL-6 wm CCL2. BricrOOOXOEeHME IIPOBOCIAJIMTEJIBHEIX LUTOKMHOB
OPUMBOOUT K MUTpalUMM MOHOLMTOE B OdUal' BOCIAJIeHMA  pas3BUTHUE
abeppaHTHOTO OTBEeTa aCCOUUMPOBAHHOTO C  BHIOeJIeHVeM  OOoJIbIIeT o
KOJIMUEeCTBa XEMOKMHOB M aKTHMBHEX QOPM KUCIOPOLa, MIOBPEeXIallnx
okpyxawmue kJeTku (Int J Exp Pathol. 2013 Jun; 94 (3): 217-225).
UjeHel ceMmelcrtBa CCL (CCL2, CCL7, CCL8, CCL13), O0pakTalKuH,
a Takke pADa IOpyTMX TOPMOHOB U CeKpeTHMpyeMbX OeJIKOB, COIepXaT

OCTaTOK TMUPOTJIYTAaMUMHOBOM KMCJIOTH (pE), POJIE KOTOPOTO 3akKJouaeTCHd

B 3almmuTe oT ODerpamalnu aAMMHOIIEN T Oa3aMn (Chem Immunol.
1999;72:42-56; Biochemistry. 1999 Oct 5;38(40) :13013-25) .
[Inpory TaMMHVPOBaHNE N-KOHLIEBOTO ocTaTKa KaTaJlu3upyeTcsA
bepMeHTOM TUIyTaMMHMILMEKJIA30M (QPCT wmium QC) (J Biol Chem. 2003

Dec 12;278(50):49773-9; J Mol Biol. 2008 Jun 20;379(5):966-80).
TuyTaMUMHWIILIMKIIa3a obJalaeT MUPOKOM CcyOCTpaTHOM CIeUMdUMUHOCTLIO U
yU4acTBYyeT B IIOCTTPAHCIHIALUMOHHOM MOOMOMKALMM LeJIOTO palda IelTUIHBX
MOJIEKYJI. B MCccJlegoBaHMAX cybcTpaTHOM CHeunMPUUIHOCTHU
TJIYy TaMUHWUJIIVKJIIA 3k OBLIIO IoKasaHo, uTo bepMeHT MOXET
KaTaJlu3UMpPOBaTh MNUPOTJIYTAMUHUPOBAHME Pa3JIMUHEIX CyOCTpaTOB, BHe
3aBUCHMOCTM OT IJIMHHEL TIOJUIenTuMaHOM uUenu (FEBS Lett. 2004 Apr
9;563(1-3):191-6, J Biol Chem. 2011 Apr 8;286(14):12439-49).

B xXoIe BKCIEepPMMEeHTAaJIBHEX MCCJIeNoBaHMM OBJIO IIOoKaszaHoO, UYTo
MHTUOMPOBaHME  TUIYTaMUMHWIIIMKJIIA3 [IPUBOAMT K PEe3KOMYy  CHMXEHU
XeMoaTTPaKTOPHOM aKTUMBHOCTHU HenMpOoITJIy TAaMVHMPORBaHHEIX dbopm
XeMOKMHOB CCL2, CCL7, CCL8 m CCL13 (Biochem. J. (2012) 442, 403-
412) wu odpakTankuHa (Biosci Rep. 2017 Aug 23;37(4)). Taxum
0o0pasoM UHIUOUTOPH IJIYTaMUHUIILIMKIIABZE OUEeBMIOHO MOTYT IIPMMEHATHCH

IOJIA Tepalim IMPOKOIO KpyTra SaGOJ'IeBaHI/HZ, n B YaCTHOCTH,



3a00JIeRaHUM JIETKMX U IOHXAaTEeJILHHX [IyTeM, TaKMX, Kak OpoHXMallbHasd
acTMa, OCTPHEM UM XPOHMUUECKUM OPOHXUT, GapMHTUT, sMdM3eMa JeTKOoTo,
PUHUT, PUHOCUHYCUT W XpoHUUecKad OOCTPYKTMBHaA OOJIe3HbL JIeTKUX.
I[laToreHe?s YKas3aHHBEX 3adoJIeBaHul cBA3aH c M3OETOUYHEIM
IPOMBBOLCTBOM LUMTOKUHOB " B YaCTHOCTU MOHOLMTaPHHX
XeMoaTpaKTaHTHEX OejikoB CCL2 m CCL7 (Am J Respir Cell Mol Biol.
2014 Jan;50(1):144-57) u o¢parTankuHa (Expert Opin Ther Targets.
2010 Feb;14(2):207-19), 4gaBpagommMxcsa cyObcTpaTaMM IJIYyTaMUMHMIIIIVKIIASE
(Biosci Rep. 2017 Aug 23;37(4). pii: BSR20170712; EMBO Mol Med.
2011 Sep;3(9):545-58). BoulO IOKa3aHO, UYUTO HeuTpauzauuu CCL2 u
CCL7 C MWCHIOJIb30BaHMEM aHTUTEJI 3HaAUMTEeJIBHO YMEeHbIlaeT IIPUTOK
JIeVKOLIUTOR, MOHOLMTOB u HeVTpodnIIoB B IHIXaTeJIbHEE oy TH
SKCIIEPUMEeHTANIbHEIX XMBOTHEIX (Am J Respir Cell Mol Biol. 2014
Jan; 50 (1) :144-57) .

BozmencTBue OaKTepMaJIbHHX JIMIONOJIMCAXapUIOOR, JIUMIOTENXOeBOU
KMUCJIOTE WM IOPYyITUX PpPa3dpaXuTesiell Ha CIUM3UCTY OO0OOJIOUKY OpPI'aHOB
OHXAaTEeJBHOM CHUCTEMH NPUMBOIUT K YBeJIUueHUK cekpeluun CCL2 KJIeTKaMu
TJIaOIKOM MyCKyJaTypH ©OpoHxoB (Am J Physiol Lung Cell Mol Physiol.
2012 Apr 15,302 (8) :L785-92) u pocTy KOHILIEHTpalumn CCL2 B
OpoHxXOoallbBeoJIApHOM JiaBaxe (Mol Immunol. 2011 Jul;48(12-13):1468-
76) . VYBeJMueHMe KOHUeHTpaluum CCL2 B CBOK oOuepeDb BH3HBaeT
MUTPaLAO DO03UHOOUIIOB, MOHOLMTOB u Bas30dnIIOB n pasBuUTHE

abeppaHTHOT'O oTpeTa, acColuMMpOBaHHOTI'O C BHIIOEJICHMEM BOoJIBLIETO

KoJIMdyecTBa xXeMokmHoB (TNFo, IL-1, IL-6, IL-4) ¥ aKTMBHEX QOpM
KMCJopona, [OBpeXIaKlMxX OKpyXaKmye KIJIeTKM OpPOHXOB ¥ OPI'aHOB
neixaHusga (Immunobiology. 2016 Feb;221(2):182-7; Int J Biol Sci.
2012;8(9):1281-90; Mol Immunol. 2013 Nov; 56 (1-2):57-63).
IIoBpexneHrue OPOHXOB MNPUMBOIUT K PAa3BUTUIL U CoOxXpaHeHU abeppaHTHOM
AKTUMBHOCTM KJIETOK MMMYyHHOWM CUCTEMH, ¥ »OajlbHeWIeMy pas3pylleH’
TKaHeV OpTaHOB [MOHXaHWA. B In VIivo MOIEJNAX aJJIepTUUYecKOM aCTME
tiiokana B3aVMMOOENCTBHUA CCL2/CCR2 HU'3KOMOJIEKYJIAPHEIMA
AHTATrOHMCTaMM IIoKasajla 3HauuTeJIbHYK H00eKTUBHOCTHL (Int Arch
Allergy Immunol. 2015;166(1):52-62).

BaxHO OTMETUTEL, UTO CCL2-onocpenoBaHHOE pasBuTHE

HeVTPOodUIILHOTO BOCIIAJIEHUSA pPas3BUTHE aBeppaHTHOTO oTBETa,



aCCOLMMPOBAHHOTO C BHIOEJIEHMEM IIMPOTEeHHHX LIMTOKMHOB (TNFo, IL-1,
IL-6) OPpMBOOMUT K IOBHINEHMID TeMIepaTypPH M pPa3BUTHUIL Juxopanku (J
Infect Dis. 1999 Mar;179 Suppl 2:5294-304; Front Biosci. 2004
May 1;9:1433-49).

[IoMMMO JIMXOPAaIKM U IIOBHIIEHHOM TeMIepaTyph, OO0JIEBOM CHHIPOM
Tak Xe ABJISETCSA KpalHe pPaclIpOCTpPaHeHHBM CHMMITOMOM pPa3JIMUHBIX
3abojieBaHut. OUEBUIOHO, UTO CHMXeHMEe BHPaXeHHOCTU adeppaHTHOTO
OTBETa acCCOLUMMPOBAHHOTO aCCOLUMMPOBAHHOTO C BHIOEJIeHMeM OOJIbIIETO
KoJIMUecTBa AaKTUMBHHX (OpM KMUCJIOpOoIa, I[IOBPpexIallMx OoKpyXaklue
TKaHM, caMo TIo cebe OOJIKHO TMIPUMBOOMTL K CHMXEHMIO BHPAXEeHHOCTU
BoJjieBOoT0 CcuHOpoMa. OOHakKO B HelabBHMX paboTax OvUla IIoka3aHa
KJIoUeBasd pPoOJIb dpakTalkMHa B IIaTOTeHe3e XpoHMUeckom Ooim (J
Neurochem. 2017 May;141(4):520-531).

VHIUOUTOPH TJUIYTAMUHMIILMKJIIAZE MOTYT IIPUMEHATLCA IJIS Tepaluu
Pa3JIMUHEIX AayTOMMMYHHEX 3abojieBaHMM, B UYaCTHOCTM PeBMaTOUIHOTO
apTpuTa ¥ Icopuasa.

OpaKTaJIKMH, HABJAeTCAI OIOHMM M3 KJIIOUEBHX [IPOBOCIAIUTEJILHHX
MeOruaTopOB, VYUYACTBYKIMX B pPa3BUTUM aYTOMMMYHHHEX 3aboJIeBaHUM.
BzamMmonmecTBMEe Mexnoy OpaKTaJIKMHOM M eT0 YHUMKAJBHEM pPelLelTOpOoM
(CX3CR1) MHOyUMPYET KJIETOUHYI all'e3Mi, XeMOTaKCUC M BEXMBAEMOCTH
kjgeTok (Mol Interv. 2010 0Oct;10(5):263-70). VYpoBeHb OpaKTallkKMHa
I[IOBHIIEH Yy [IallMEHTOB C PeBMAaTOMIHEM apTpuToM (PA) (Mod Rheumatol.
2017 May;27(3):392-397) wu ncopmasoM (Ann Clin Lab Sci. 2015
Fall;45(5) :556-61) KOoppeJiupyeT C aKTUMBHOCTBIO 3aboJIeBaHUA.
OpaKTaJIKMH BKCIIpeccupyeTcsd Ha (ubpoblacToNOOOOHHX CHMHOBUOLIMTAX U
SHIOOTEJIMAJIbHEIX KJIeTKax B CUHOBMAJILHOM TKaHU IaluMeHTOB c

PeEBMaTOVMIHEIM apTpMTOM. HpM IIcopmnase, BEICOKME YPOBHM TIIPOOYRINMNM

bpakTaJIKMHa HabIooanTCcd B OepMaJibHEIX cocouKax u N
AHTUT EHIIPEeOCTaBJISOINX KJIETOK (Br J Dermatol. 2001
Jun;144(6) :1105-13) . OSkcnpeccuda O¢pakTalKMHa YyCHUIMBaeTCsa (aKTOPOM

HeKpoO3a OINyXOJM-O W MHTepQepOHOM-Y M IIPpM PEeBMaTOMIOHOM apTpUTe,
CIIOCOOCTBYET MUITPaAlMM MOHOLUUTOB, T-KJIETOK ¥ IPellleCTBEHHVKOB
OCTEeOKJIaCTOB B CMHOBMAJILHYIO TKaHb (Mod Rheumatol. 2017
May;27(3) :392-397) . [ToBrIIEeHHA I DKCIPeCcCUsd bpaxkTaJIKMHa N

IOTJePMaJIBHEIX COCOUYKOB HOaeT HpaBnononoéHoe ODBACHEeHUe M Tpauvm ™



HakoIJieHnsa T-KJeTOK B BTHUX MecTax IIpu ncopmas3e (Br J Dermatol.
2001 Jun; 144 (60) :1105-13) . dpaKTaJKMH TakKxe MHOYLUUPpYyeT
oBpa30oBaHMe BOCIAJMTEJILHEX MeOuaTopOoBR Makpodparamm, T-KIJIeTKaMM U
d1BpobIIacTOnO IO OHEMA CHHOBMOLUMUTAaMA . BoJiee TOTO, bpaKTaJIKMH
CIIOCOOCTBYET aHI'MOTeHe3y UM OCTeOKJIaCTOoT'eHesy. B MoImesu KoJJlareH-—
VHOYLUPOBAHHOTO apTpuTa N4 MBI EeNn MCIIOJIb30BaHUe AQHTUTEJI K
dpakTalIkKMHY IIO3BOJIMJIO CYMEeCTBeHHO OOJeTruuThk TeueHMe IIaTOJIOTUU
(Mod Rheumatol. 2017 May;27(3):392-397).

Ha oOCHOBaHMM Pe3yJbTAaTOB HeIaBHMX HaYUHEX MCCJeOoBaHUM
MOXHO YTBEepXIarTh, yTo VHTUOMPOBAHUE CCL-omoCcpenoBaHHOTO
xeMoTaKcHuca ABJISETCSH HOBEIM [IePCIeKTUBHEM TepalleBTUYECKUM
IIOOXOIOM K JieueHMIo JiyueBoM OoJjie3HM (Antioxid Redox Signal. 2018
Apr 2. doi: 10.1089/ars.2017.7458, Int J Radiat Biol. 2015
Jun; 91 (6):510-8). B MomeJgx Ha XMBOTHHEX OHBJIO IIOKasz3aHO, UYTO
BHPaXeHHOCTEL PaIlIMalMOHHO-UMHIYLUMPOBAHHOY OMCOYHKLUMM COCYIOB MOXeT
OHTE 20QEKTMBHO CHMXeHa 3a cueT MHIubupoBaHUa CCL-omocpemoBaHHBIX
CUTHaJBHHX OyTel. MCIOoJb30BaHMe XUBOTHEIX, HOKAYTHEX I[I0 TeHy
pelLenTopa CCLZ2, PaBHO Kak pu MCIIOJIE 30BaHUNU AHTATOHUCTOR
YKa3aHHOTO pelenTopa OIIOKUPYET pamrMalMOHHO ~MHIOYLIMPOBAaHHOE
M3MeHeHue MOPpQOJIOTMM U OeCTPYKLUUID DHOOTEJIMAJIbHEIX KJIeTOK, U
openoTBpalaeT pasBUTHKE BOCIIaJIeHU A OEIXATeJIb HEIX nyTemn
HeloCpeaCTBEeHHO IocJe palualMoHHOTO obdyueHusa (Antioxid Redox
Signal. 2018 Apr 2. doi: 10.1089/ars.2017.7458). BoJjee TOTO,
nmomaBJIeHUE CCL-onocpenoBaHHHX CUTHAJIbLHEIX nyTen IO3BOJIAET
CyImeCTBEeHHO CHUBUTH BHPAXEeHHOCTE pPamMalMOHHO-MHIOYLIMPOBAHHOT O
dubpoza JEeTKux, ABJIAKMETOCH OIOHMM M3 OCHOBHHX  «OTJIOXEHHEIX»
NOBOUHHX 20PeKTOR paIMalMOHHOTO OOJIYyUeHUSd.

TaxkmMm OépaSOM, Ha OCHOBaHUMM JINTePaTyYPHEX ITaHHBIX MOXHO

3aKJIKUYMTE, uTo crpaTeIrm4dg, HallpaBJIEHHaAd Ha MHI‘MGMpOBaHMe
IJIY TaMMHWMIIIIMKJIa 35, ABJIAETCA BO3MOXHBEIM IIOOXOOOM K JISUEeHNMIO
ayTOVMMMY HHEIX BaGOﬂeBaHMﬁ, OXMPEeHMA, zabojieBaHUM JIEeT KX,

OHXaTEeJIbHHX OyTel U OplIHOM II0JIOCTH, JydeBoM O00Jie3HM U O0JIeBOTO
CUHIpOMA .

K HacTodmeMy BpPeMeHUM M3BECTHH MHIUMOUTOPH IUIY TaMUHUIILIMKJIIA3H,
BRJIOUAKIINE CYJIbQOJIUIINIEL (WO 2017/046256), MIPOU3BOIHEE

GJIaBOHOUIOR (Bioorg Med Chem. 2016 May 15;24(10):2280-06),



NpoM3BOOHEE nvpuauHa (US 2015/0291632) ® HeKOTOpHe HeboJbIMe
MOJIEKYJIE, OIMCaHHEEe B paboTax r1ocyenHero BpeMeHu (J Med Chem.
2017 Mar 23;60(6):2573-2590; WO 2014/193974, US 2015/0291557).

HamnboJiee OJIM3KME aHaJIoIT'n COoellMMHeEHNM A, ABJIAIMETOCA InpeiMeTOoOM

HacTOoAmero n300peTeHNnd, IpUBeNeHE B NyOauKaumax KOMIIaHUU
Probiodrug Aktiengesellschaft (J Biol Chem. 2003 Dec
12;278(50) :49773-9) . B DaHHOM paboTe OIIMCaHEL VHITMOUTOPEL

TJIY TAaMMHMJILIMKIJIA3E Ha OCHOBE I[IPOM3BOOHHX MMMIOaszsoJa. OOHaKo, B
CTPYKTYpPax coeIMHEeHU N, Oy BJIMKOBaHHEIX KoMIIaHueMn Probiodrug
Aktiengesellschaft, wuMMmazoJd coIepXuUT adudpaTUUECKUM 3BaMeCTUTeJIb
IO OIHOMY M3 aTOMOB a30Ta MMMIa30JIBHOTO  LMKJIA. BeeneHue
anmmMdaTUIeCcKOT'O 3BaMEeCTUTEJIS CHMXaeT MeTaboJIMueckyln CTabuMIIBHOCTD
coemuHeHu. Kpome TOTO, BBEeIOEeHMe aJInudpaTUUdecKOoTO0 3aMeCTUTEJA
yBeJIMuMBaeT TUIPoPOoOHOCTL CcoedMHeHUM U objleryaeT IIPOHMKHOBEHUE
CoeIMHEeHMS Uepe3 TIeMaTo-sHlledpaludeckum Oapbep, UYTO SBHO M3JIMIIHE
OJI TomaBJieHMA abeppaHTHOM aKTMBHOCTM KJIETOK MMMYHHOM CUCTEMBl U
[IOTEHIMAJIEHO MOXET IIPMBECTM K BO3HUMKHOBEHMI INODOUHEX 20PEKTORB.

Ha ceromHAmHMM »OeHb HeT HM OIOHOTO IIpelapaTa, IeMCTBYKIeTro
KakK MHITUOUTOP TUIYTaMUHWIILMKIIA3H, KOTOPHM OB IPUMEHSJIM B Tepalunu
3aboJIeBaHMuM, CBSA3aHHEIX C afeppaHTHOM AaKTMBHOCTBI KJIETOK MMMYHHOM
CUCTEMEl, IIODTOMY COXpaHAeTCsd [NOTPpe®HOCTL B CO30aHUM UM BHEeIOPEHUMU
OJIS MCIIOJIb30BaHMA B TepaluM HOBHX 20OeKTUMBHHX JeKapCTBEHHHX
CpelICTB Ha OCHOBE MHIUOMTOPOB IUIYTaMMHMJIILIMKJIIA3H .

IanHOe n3obpeTeHMe KacaeTcsd IpUMeHeHU S XUMUUECKUX
coeIMHeHul, obJamanimeIro 20PEeKTUMBHOCTEBIO B VHTUOUPOBaAHUA
TJIY TaMUHWUIIIMKIIA3k, B TepaluMu 3abojieBaHuM IOHXATEeJIbHBEX OyTel U
OpoIMHOM  IIOJIOCTH, JydeBOM OOJIe3HUM UM PasJIMUHHX BUIOB ©OO0JIEBOTO
CUHIpOMa, a Takxke IOpyImx 3abojieBaHUM, CBA3aHHEX C abdeppaHTHOMU
AKTHMBHOCTLIO KJIETOK MMMYyHHOW CHCTEMH.

KpaTkoe ommMcaHmMe uUepTexXen.

dur.1 - IIpUTOK KJETOK BOCHaJIeHMSI B OpPOHXOaJIbBEOJIAPHOE
IIPOCTPAaHCTBO npu VU3Yy4dEeHUN crieundruecKom bapMakoJIOTUUEeCKOM
akTuBHOCTM CoeIMHeHMS 1 Ha MOIeJIM OCTPOM acTMHE Y MOPCKMX CBUHOK
(Mdm, n=10).

PackprTHe MBO0OpeTeHUs:



Bamadel HacCToAmMeTo Wu300peTeHMA HABJSeTCS pa3paboTKa HOBHX
JIEKAPCTBEHHEX CPenCcTB, ABJAKIMUXCA MHIUOMTOpaMM IJIYTaMUHUIIIIMKIIASE
n 20PeKTUBHEIX OJIA JeueHUsa 3aboJieBaHuM, CBA3aHHHX C abeppaHTHOM
AKTMBHOCTBI KJIETOK MMMYHHOM CUCTEME, B 0OCOOeHHOCTM 3aboJieBaHUM
JIeTKUX, [OHXAaTeJIbHEX IIyTel U OpIMHOM IIOJIOCTH, JydeBOoM OO0JIe3HU U
6oJIeROTO CHMHIOpPOMa, a TakKxe I[Ipoumux 3abojieBaHUM, CBSA3aHHHX C

aéeppaHTHof/’i AKTVMBHOCTBI KJIIETOK I/IBAMyHHOIZ CHICTEMEI.

TexXHNUEeCKUM pes3yJibTaToM OaHHOTO n300peTeHnd ABJIAETCHA
paspaboTka u [IoJIydeHme 20OEeKTUBHEIX MHITUOUTOPOB
TJIY TaMUHWJIILIMKIIA 3H, XapaKTepnU3yIMXCI BHICOKOM MHTUOUpPYIen

AKTMBHOCTLIO, IIOBBOJIAKIEN MCIIOJL30BATEL OaHHHE MHITUOUTOPH  OJII
JeueHusa 3aboJieBaHMM, CBA3aAHHEIX C abeppaHTHOM aKTUMBHOCTLI KJIETOK
VMMYHHOM CHMCTEeMH, B YacCTHOCTM 3abojieBaHUM JIETKMX U OBIXaTeJIbHHX
oyTel, Takux Kak OpoHXMallbHas acTMa, OCTPHM U XPOHWUECKUM
BpoHXUT, GaApPMHTUT, PUHUT (B UYaCTHOCTM aJIJIepTUMUeCcKUN PUHUT),
PUHOCUHYCUT, XPOHMUYeCKas OOCTPpYKTMBHas ©OO0JIe3Hb JIETKMX U ee
IpOABJIEHUS (B YaCTHOCTHU sMbMr3eMa JIeTKOTO, OpoHxXMaJbHad
obcTpyKLMA) ; 3abojleBaHMM OpTraHOB OpPKIHOM IIOJIOCTM, TakMxX Kak
BoJsie3HEL KpoHa, A3BeHHHM KOJMUT, I[IEePUTOHMTH M Hedpomnatum (B
YacTHOCTM IOuabeTMuecKoM HedppomaTuu),; JydeBow Oo0JIe3HM U O0JIEBOTO
CHHIOIpOMa, a Tak Xe TIOpouux 3adojieBaHMli CBA3aHHEX C abeppaHTHOM
AKTUMBHOCTBIO KJIETOK MMMYHHO¥ CMCTEMH, B YaCTHOCTU C abeppaHTHHM
XeMOTAaKCUCOM KJIETOK MMMYHHOM CUCTEME.

YKasaHHBM TexXHUYUeCKUM pesyJbTaT OOCTUTaeTCHd nyTeMm
IpUMeHeHU S

coemuHeHUM QOPMYJIH (A)

HN | | NH
\\.i:l\\\///“\\ //ﬁ\\\///[::—
N NN ¥4
H H (A)

B KOTOpOM

R:1 mpencraBjageT cobou rTpyrny -C(0)-Rx-C(0O)- wmaum -R2-C(0) -,
roe R2 npelCcTaBJIgeT cobom TPYInyY - (CH2) n—, Heo®sg3aTeJIbLHO
3aMelleHHYK OIOHMM uJIu OByMsa Ci1—Ce ajikuilaMu, WiIn QeHuI,

n npencraeiageT coboi ueyoe umcygo or 0 mo 4;



IpM STOM YyKasaHHBEe coeluHeHMs GbopMyJikl  (A) BHOpaHB U3

TPYIIH, COCTOAmeN mu3 JOOoTo M3 coemuHeHmM I-X, U UX KOMOMHALIUM

/\NH o o HN/\ NH N
I N</i\/Aﬁ/lWi:j/lm/“\/L\>l vt N{C;L\/’\N/j\//\\/olm/\\/l;jEN
H H

8 [ ‘ (7 i : :
I <ﬁ:]\\//\\N/JL\W/ \\//\\“:;é> VII <€:1\V/”\H/ﬂ\v/”\v/”\ﬂ/‘\\//\\E:ék
T zy,j\/\NiN/\/[;> VLI N/\\)NH\AHME/\/HL//\N
v zg\/\NMN/\/[HX % N/\jH\/\NMNA/HE/\\N

H H H H

VI X bapMalLeBTUUECKHA npreMIeMBIX coJien, TUOPaToOR,
COJILBATOB, B KaueCTBe MHIMOMTOPOBR IJIYyTaMUHWUJIILIIMKJIIASH.

YKaz3aHHBN TexXHUUECKUN pesyJLTaT OoCTUT'aeTCHd TakKkxe
[IOCPelCTBOM IIPMMEHEHUS COeIMHEeHUM OQopMyJiEl (A), BHOpPaAHHHX U3
Jioforo mu3 coemMHeHMM I-X MM UxX  (QapMaleBTUUECKM [IpUMeMIJIEMHBIX
coJen, TMOPaToB, COJILBaATOB oJis [OJIYy4YeHU A bapMalleBTHUUECKOM
KOMIIO 3ULIUNU OJIs npenyrnpexneHmsa n/nnm JleueHusd paccTpoMcTBa,
CBA3aHHOTO C aKTUMBHOCTBI IJIYTaMUHUIILIVKJIIA3E.

YKasaHHBN TexXHUYeCKUM pesyJasTaT OOCTUT'aeTCHd Takxe
[IOCPpeICTBOM IMIpMMeHeHMsa JidoTro U3 coemmHeHun I-X MM UMX CcoJiel,
TUOPaTOB, COJILBATOB MJIA IIOJyUeHMA OQapMalleBTHUeCKOM KOMIIO3ULUU
OJI9 HOpenynpexIeHMd U/UiIM JeueHMS pPacCTpoMcTBa, CBS3aHHOTO C
abeppaHTHOM aKTMBHOCTLI KJIETOK WMMMYyHHOM CUCTEMEl, B UYaCTHOCTU C
abeppaHTHEIM XeMOTaKCHMCOM KJIETOK MMMYyHHOMW CUCTEME.

KpomMe ToTO, mM300peTeHMe OpelycMaTpueaeT OQapMalleBTUUEeCKUe
KOMIIO 3ULIUNU OJIsa npenynpexneHmsa u/nnm JleueHunda paccTpoMcTBa,
CBSA3AHHOTO C AaKTUBHOCTBI IJIYTAMUHMIIIMKIIASH M/MIM C abeppaHTHOM
AKTHMBHOCTBLIO KJIETOK MMMYyHHOW CHMCTEMH, B YaCTHOCTM C abdeppaHTHHM

XEMOTAKCHMCOM RJIIETOK I/IMlVIYHHOfI CUCTEMEl, WM XapaKRTepusyimrecd TeM,
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uTo OHU COOEPXUT 50deKTUBHOE KOJIMYECTBO COeOVHEHWSA 1o
n300peTeHU0 ¥, I[IO MeHBIEMW Mepe, OIHO O(apMalleBTHUUECKM IIpMeMIIeMOe
BCIIOMOT'aTeJIbHOE BeleCcTBO. B HEeKOTOPHX BapuaHTax  BOIUIOMEHMAX
n300peTeHnA BCIIOMOTaTeJIbHOE BelleCTBO opencraBjigeT cobon
bapmalleBTMUECKM IPUEeMIIEMEI HOCUTEJbL /WM SKCUUMIMEHT.

M300peTeHre TakKxe BKJOUAET CIOCOO IMpelylpexaeHus un/uian
JleueHMsa PpacCTpOoMCTBa, CBA3aHHOTO C aAKTMBHOCTBLI TUIYTaMMHMIILMKJIIASH
B opTraHus3Me, BRJIOU AN BBeleHUE B yKa3aHHBM OpT'aHm3M
bapMalleBTHMUECKOM KOMIIO3ULIMK II0 M300peTeHUn. Takoe pacCcTpOMCTRBO,
CBA3aHHOE C AaKTHMBHOCTBI TUIYTaMMHMUIILIIMKJIIAZH, [OIpedcTaBiigeT cobon
3abojieBaHMe, CBS3aHHOe C abeppaHTHOM aKTMBHOCTLI KJIETOK MMMYHHOM
CHUCTEeMEl, B UYaCTHOCTU C abeppaHTHEM XeMOTaKCUCOM KJIETOK MMMYyHHOM
CHUCTeMEl, B OCOOeHHOCTM 3aboJiIeBaHMe JIeTKMX M [OHXAaTeJIbHHX OyTel. B
HEeKOTOPHX  HeOI'PaHUUMBAKIIKX  BapMaHTax  BOIUJIOWEHMA  M300peTeHUd
3abojieRaHMe JIETKUMX UM  OHXaTeJIbHEX I[IyTel IHOpeIcTaBJsgeT cobon
OpPOHXMAJIbHYK acCTMy, OCTPHM UM XPOHMUECKMM OpOoHXUT, GbapMHIUT,
SMOUBEMY JIETKOTO, PUHUT, PUHOCHUHYCUT W XPOHNUECKYIO
OOCTPYKTHBHYK OOJIe3Hb JIeTKMX. B UYaCTHEX CJy4Yasgx  BOILJIOWEHMA
n300peTeHUa OPTaHM3M IpelcTaBJigeT COoO0OM UeJlOBeKa WM XMBOTHOTO.

NompoBbHOe pacKpHTHE HUB00peTeHUs

[lonyuyeHre CoemmHeHun I-X, Kak ¥ pada IPYyIUMX XUMUUECKUX
coenMHeHU}, OINMCaHO B 3asgBKe Ha wus300peTeHre RU 2013/116822. B
yKa3aHHOMU IaTeHTHOM 3asaBKe OIMCaHE [IPOM3BOOHEE frcaMnIoB
IVKapOOHOBEIX KUCJIOT, obJjlamanmye CIIOCOBHOCTEBIO K
KOMILJIEKCOOOpa30BaHUiD WM XeJlaTUPOBAHMK MOHOB MeTallJIOB, a TaKxe

X IIpMMEeHEeHNre B KadeCTBe cCcpelcTBa OJIA HpO@MHaKTMKM M/MHM JiedeHNA

BUPYCHOTO rernaTura, BUU-uHQeKIIMN, OHKOJIOTUYE CKUX,
HelMpoleTreHePaTHUBHEX, CepIevyHOCOCYOUCTHX, BOCIIAJIUT eJILHEIX
3aboJjyieBaHuUM, nmuabera, TePOHTOJIOTHUYE CKUX saboJjieBaHUM,

zabojieBaHUM, BEIBEIBAEMBEIX TOKCHMHaAMM  MUMKPOOPTaHM3MORB, a Takxe
aJIKOTOJIM3Ma, AJIKOT'OJIBHOT O nuppo3a [IeYeHy, aHeMmu, nos3nHen
nopdupmnyr, OTPAaBJIEHUM COJIAMU NepPeXOIHHX MeTaJlJIOB.

B xone nccJeloBaHUM crieumuduUUeCcKom bapMakoJIOTUUECKON
AKTUBHOCTU CoeIMHEeHU bopMyJIEL (A) aBTOpaMm HacCTOAmMeIro
n300peTeHMd OBUJIO HEOXUMIOAHHO OODOHAapYyXeHO, UTO COeOMHeHUAa QOpPMYJIE

(A) BIIMAT Ha XeMOTaKCHC KRJIIETOK MMMyHHOﬁ CHICTEMEI. CHUXeHMe
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IPpUTOKa KJEeTOK MMMYHHOM CHCTEeMH MOXeT I[IPUMMEeHATLCS B Tepaluu
1eJjoro psfana 3abdojeBaHMM, CBA3aHHHX C abeppaHTHOM aKTHMBHOCTBLIO
KJIETOK MMMYyHHOM CMCTEeMbl, B UYacCTHOCTM 3aboJieBaHUM JIeTKUX U
OHIXaTEeJIbHEX IIYyTelM, TaKuMx Kak OpoHxMaJlbHasd acTMa, OCTPHM U
XPOHUUECKUM OPOHXUT, OG(apMHIUT, PHHUT (B YaCTHOCTK aJJlepInyecKUn
PUHUT), PUHOCUHYCUT, XPOHMUeCKasd OOCTPYKTHMBHasd OOJIe3Hb JIeTKUX U
ee TIPOABJIEHUS (B  uyacTHOCTM 5SMdMBeMa JIeTKOoTO, BpoHxMaJIbHa g
OOCTPYKIMA) ; a Tak ke 3abojleBaHUV OPIraHOB OPKIMHOM IIOJIOCTM, TaKMUx
Kak ©0oJie3Hb KpoHa, S43BeHHHM KOJUT, I[IePUTOHMTH M HedponaTum (B
YaCTHOCTU IMabeTuuecKoM HedpolaTUM),; U JIydeBOoM OOJIe3HU.

[IOCKOJIbKY BJMAHME Ha XeMOTaKCMUMC He MOXeT OHTL IIpelcKa3aHo
MM OOBACHEHO CHOCOOHOCTLI COelIMHeHMSI K KOMIJIeKCOooOpas0oBaHMUID WMJIU
XeJJaTUPOBAaHUI MOHOB MeTaJlJIOB, OhJla IOIpellpMHATa IIOINBTKa IIoMCcKa

BO3SMOXHEIX TepalleBTUUEeCKHNX MUIIeHe . B xome wucCcJIemoBaHUM aBTOpPa

HaCcTOAmWEeTro n300peTeHmnA OBHAPYXUIIN, uTo HaBJIoIaeMbe
TepaleBTUUeCKUN sbdpexT coeIMHEeHUMN GOPMY JIEL (A) CBA3aH CO
CIIOCOOHOCTEBIO OAHHBIX coeIMHEeHUMN NOomaBJIAThH AKTUBHOCTL

TJIY TAMMHMJILIMKIIA3E. B XoIoe [»aJlbHEeMIMX MCCJIeOOBaHMM CIOCODHOCTDL
[IOOaBJIATE AaKTUMBHOCTE INIYTAMMHMIILMKJIIASE OBJIa IIOKasaHa TaKXe IJi4
coemnuHenum I1I1I, IV, VvV, VI, VII, VIII, IX u X.

TakmuMm ob6paszoM, CoemuHeHUsT I-X [gBJIAITCH HOBBMU MHIUOUTOPaAMU
TJIY TAMUMHUMJILMKIIABE, KOTOPHE BJIMAIT Ha XeMOTaKCUC KJIEeTOK MMMYHHOM
CUCTEME M MOTYT IMNPMMEHSTLCS OJIS Tepaluu 3aboJieBaHuM, CBA3aHHHBX C
afeppaHTHOM AaKTUBHOCTLI KJIETOK MMMYHHOM CUCTEMBl, B UYaCTHOCTU
zaboJieBaHUM JIeTKUMX U JOHXaTeJIbHHX IIYyTeM, TakMx KakK TakKux Kak
BpoHxMaJlbHasg acTMa, OCTPHM UM XPOHUUECKUM OPOHXUT, QapMHIUT,
PUHUT (B YJaCTHOCTU aJlJlepTUUYeCcKu PUHUT) , PUHOCUHYCUT,
XpoHMUeCcKasd OOCTPpYKTMBHas ©OOJIe3HE JIETKUX W ee I[pPOoABJIeHUMS (B
YaCTHOCTM 5SMOU3EMa JIETKOT'O, OpoHXMallbHasa OOCTPYKIMA),; a Tak Xe
3aboJieBaHUM OpPTaHOB OpPKMHOM IIOJIOCTH, TakuxX Kak ©0OoJjie3HL KpoHa,
SI3BeHHHEMN KOJIUT, MNEPUTOHUTH " HedpponaTum (B JaCcTHOCTHU
oIrnadeTMdeckoM HedpponaTuM); a Takxe JydeBoM OoJjie3HM U O0OJEeBOTO
CHUHIOPOMA .

TepMI/IHH n orperneJieHnusd
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TepMuH «CoemmHeHMe I» OTHOCHMTCHA K N,N'-0Ouc[2- (1lH-uMmmaszsoji—-
4-1731) TUII] OKCaJlaM1IOy, COOTBETCTBYIIEMY cllenyouen CTPYKTYPHOM

dopmyTie:

TepMmruH «CoemmHeHMe II» oTHOCUTCAS K N,N'-0uc[2- (lH-umMmmaszsoJi—
d-m1) oMl u3odTagaMmMoy, COOTBeTCTBRYKIEeMYy CclJelyiolel CTPYKTYPHOM

bopmMmyJie:

N N
/Y\/ \/Y\
HN NH
\%N O o N§/ (II) .

TepMrH «CoenmuHeHMNE ITI» OTHOCUTCH K N,N'-6uc[2- (1H-
UMMUOA30JI-4-1JI) oTu] kapbaMuay, TakKxe I[IpeldcTaBJeHHOMY CTPYKTYPHOMU

bopmMyJION

TepvuH «CoemmHeHMe IV» OTHOCUTCA K N,N'-06uc[2- (1H-uMmmazsoJi-

ITI).

4-11J1) 5TUI | MAJIOHaAMUIY, TaKxe npeIncTaBJIeHHOMY CTPYKTYPHOM

bopmy IO :

%j\/\NMN/\/E?

TepMuH «CoemmHeHMe V» OTHOCHMTCHA K N,N'-06uc[2- (1H-uvmmnaszsoJi—-
4-1J1) DTUII] CYKUMHaMULY , TaKxe nIpencraBJIeHHOMY CTPYKTYpPHOM

bopmMyJION

<”j\/\mwn\/\ﬂj -
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TepMuH «CoemmuHeHMe VI» OTHOCUTCA K N,N'-0Ouc[2- (l1H-uMmmaszsoJi—-
4d-mJ1) 2TUII] TJIy TapauMmMaoy, COOTBETCTBYKIEMY CJeOyllell CTPYyKTYPHOM

dopmyTie:
4?‘\NH 0 0 HN”QR
N N
= A
N N
H H .
TepMH «CoenmmHeHME VII» OTHOCUTCHA K N,N'-6uc[2- (1H-

MMUIOAaR0JI—4—1JI) 3T ] agunnaMmny, COOTBETCTRYIIEMY cJenymoimen

CTPYKTYPHOM dopMmyJie:

] O ; :
Hj\/\uw \/\EN> B

TepMrH «CoenmuHeHMNE VIII» OTHOCUTCH K N,N'-6uc[2- (1H-
MMUIOAaR0JI-4-1JI) 3TUJI] —3-MeTUJIIIeHTaHeoaMmuay, COOTBETCTBYIIEMY

CTPYKTYPHOM dopMyJie:

éf\\NH 0] 0 HN”?&
N N
= AN
N N
H H )
TepvuH «CoemmuHeHMe IX» OTHOCUTCA K N,N'-0Ouc[2- (l1H-uMmmaszsoJi-

4-mi1) aTMI) -3, 3-IVMMeTUJIIIeHTaHeIMaMuIy, COOTBETCTBYKIEMY

CTPYKTYPHOM dopmyJie:

JNH 0 0 I\
N\)\/\”WH/\A/ " -

TepMuH «CoemmHeHMe X» OTHOCHUTCHA K N,N'-6uc[2- (1H-uMmnasoJi—-
4d-1J1) oTU] TepedpTalaMMoy, COOTBETCTBYKRIEMY CJeldyillel CTPpYKTYPHOMU

bopmMmyIie:
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TepMUH «Cx», KoTma OH VCIIOJIb3YEeTCSH co CCHUJIKOM Ha
TeMIIepaTypy, O3HauvaeT CTOTpalyCHYK MKaJly WM TeMIepaTyYPHYK MKaJy
Uesscuda.

TepMrH «ICso» O3HauaeT KOHILUEHTPpalLUKn TeCTUPYeMOI'0 COelVHEHUS,
PV KOTOPOM HOOCTUTAEeTCS IIOJyMaKCHMMaJlbHOe UMHIMOMpOBaHMe dGepMeHTa.

TepMuH «dapmMalieBTUUYECKA IIpueMIIeMble COJIm» VI «KCOJIM»
BRJIIOUAET COJIM aKTUBHEX COeIOMHEeHUM, KOTOPHE IIOJIYUeHBE C IIOMOILIO
OTHOCUTEJILHO HEeTOKCUUHEIX KMCJIOT . [TprMepaMm bapmMalleBTUUECKHU
IpUeMJIEMBEIX HETOKCUUHEIX COJIeM MOTYT CJIYXUTL COJIM, oB0pas30BaHHLE
HEOPTaHUUYECKMMM KMCJIOTaMM, TakKMMM KaK CoJidHad, OpOMOBOIOPOIHAaA,
dpocoopHasda, cepHasa u XJIOpHasa KMCJIOTH, W opTraHnYeCKUMU
KMCJIOTaMM1, TakKMMM KakK YKCYyCHas, maBeJeBas, MaJleMHOBas, BMHHASA,
AHTapHad, JMMOHHAasd WJIM MaJIOHOBafd KMCJIOTH, WM IIOJIyUeHHEE IPpYIVMU
MeToOoaMM, MCIOJIL3YyeMEMM B IaHHOM o00JjlacTu, HalpuMep, C IIOMOILI
MOHHOTO  OOMeHa. K 1npyrum QapMalleBTUMUYECKUM [IPUEMIIEMEIM  COJIAIM
OTHOCATCH aOouIrHaT, aJIbTMHaT, ackopbar, acrnaprTar,
OeH3o0JICyIbLOOHAT, OeHz0aT, OuUcyJdbdpaT, OocpaT, OyTHpaT, KamboparT,
kaMpopcCyJbdoHaT, umuTpaT, LIMKJIOTIEHTaHIIPOIMOHAaT, OMTJIIOKOHAT,
oomeuuycynsdaT, STa”HcyJdbdoHaT, odopMmaT, odymMapaT, ITUIOKOTEITOHAT,
ramLepodochdar, TJIIOKOHAT, reMMCyJibdaT, rernTaHarT, TeKcaHarT,
TUOPOVOONI, 2-TUOPOKCU—3TaHCYJIbLQOHAT, JaxkTobuoHarT, JlakTar,
JayparT, Jaypuil cyJasdaT, MajaT, MajeaT, MaJIoOHaT, MeTaHCYJIbGOHAT
(Me3ujIaT) , 2-HadTaJgmHCcyJIbdoHAT, HUKOTHHAT, HUTpAaT, oJleaT,
okcaJyar, najJbMUTaT, nmamoart, IIexKTHuHaT, nepcyiabdar, 3-
beHMInmponmMoHaT, ¢ocdaT, NMKpaT, OMUBAJAT, IIPONIMOHAT, I[IOoJydymMaparT,
cTeaparT, CYKLMHAaT, cyasdarT, TapTparT, THMOLMAaHaT, -
TOJIYOJICYJIbQOHAT (TO3MJaT), VYHIEeKaHaT, BaJjlepuaT U NOIOOHHE.

TepMMH <«COJBBAT» MWCIIOJIB3YEeTCsa OIS OIMCAaHMAg MOJIEKYJISPHOTO
KOMILJIEKCa, COIOepXallero COeOMHeHMe II0 M300peTeHVMKn W OIHY WM
foJjiee MOJIEKYJI (QapMalleBTHUUYECKM IIPUEMIIEMOTO PaACTBOPUTEISA, HaAIIPUMEPR
3TaHoJa. TepmuH «TMOpPaT» MCIIOJIL3YeTCHd, Korga yKa3aHHBEM
pPacTBOPUTEJIEM SABJIAETCSA BOIA.

TepMuH «abeppaHTHAsT AaKTMBHOCTL» KJIETOK MWMMYyHHOM CHUCTEMH B
HaCTOoAleM OOKYMEHTe O3HadvaeT AKTUBHOCTE, CyIeCTBEeHHO
oTJIMYaKIylCcsa OT 06a30BOT0 YPOBHA AaKTMBHOCTM KJETOK MMMYyHHOM

CHICTEMEI B OpTraHM3Me Inpn OTCYTCTBUMA IIaToJIOT MM . AC’)eppaHTHa,q
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AKTMBHOCTL  MOXeT OHTbL  BHB3BaHa  M30BHTOUHEIM I[IPUTOKOM  KJIETOK
VMMMYHHOM CHCTeMH K OpraHy WIM TKaHM, HapylleHMeM [IpOolLleCCOB,
OIPUBOOAMMX K aKTHMBAUMK KJIETOK MMMYyHHOW CUCTEME, IepelyJIMpOBaHUEM
IIPOLIECCOB CBA3AaHHEX C TI'MOEJIBID KJIETOK MMMYyHHOM CUCTEME, a TaKxe
oIpyIMM QakToOpaMiu.

TepMUH «BCIIOMOTI'aTeJIbHOS BelleCTBO» O3HauaeT Joboe
bapMalleBTHUUECKN npreMiIeMoe BEImeCcTBO HeopTraHUUeCcKOoTO WJIIN
OpPTaHUUYEeCKOTO IIPOUCXOXIEHNS, BXOLdAMee B COCTAB JIEeKapCTBEHHOTO
nperapaTa WIM MCIOJb3yeMoe B IIpollecce IMPOMU3BOICTBA, M3TOTOBJIEHUS
JleKapCTBEHHOTO IpelapaTa OJI4 OpUIaHusa eMy HeOOXOOMMHEX OU3UKO-—
XUMHUUECKNX CBOMCTB.

TepMrH «cpema RPMI» (aHri. Roswell Park Memorial Institute
medium) O3HavaeT cpeny OJ4 KyJbLTYP KJIeTOK M TKaHel. RPMI
TPaouMUIMOHHO  MCIOJIBE3YyeTCa OJIA  BHpalMBaHUA  JIMMOOMIHHX  KJIETOK
yeJioBekKa. Cpella COIEPXUT 3HAUUTEJIBHOE KOJIMUeCTBO QochaTa M MMeeT
COCTaB IJid BHpallMBaHMA B aTMochepe C cCoIepXaHMeM YIUIEKUCIIOTO
raza 5%.

TepMMH «IUIY TaMMHMJILIMKIIasa>» O3HauaeT bepmeHT
aMMHOaLMJITpaHcbepasly ydacTBYyKHIylD B OpeoOpasoBaHuUM N-KOHIIEeBOM
JIyTaMMHa B 2 [OIMPOIJIYTaMMH B Pa3JIMUHEIX I[IeNTUIHEX CcyOcTpaTax.
ObpaszoraHMe N-KOHLEBOTO NUpOIUIyTaMaTa  3allimaeT  OMOJIOTUUYeCKU
AKTMBHEE IIENTUIOL, TOPMOHH ¥ XEMOKMHE (HalpUMep, TUPeOTPONINH—
BLICBOOOXIAKIMNUY TOPMOH, P-XEeMOKMHOBHIM JIMTaHI-2) OT »Oerpalalluu
SK30MNeNTUIa3aMmu U B HEeKOTOPHX caydyasx ~— MOXeT  yBeJMUMBATH
abdMHHOCTEL JIMTAaHIOB K MX pellelTopaM.

TepMMH «XEeMOTaKCHUC» O3HauaeT HallpaBJIeHHOe IBWXeHMe KIJIETOK B
OTBEeT Ha XUMMUECKUM pasIpaXuTellb. B OCHOBe XeMOoTaKCcHca JEeXUT
CIIOCOBHOCTE KJIe TKU OTBeUaTh Ha TpanueHT KOHIIeHTpPalun
XeMOTaKCHUUIeCKOTO MeduaTopa. XeMOTaKCHMC SABJAETCHS TeM IIPOolleCCoM,
Biraromapd KOTOPOMY KJIETKM MMMYHHOM CUCTEMHE [IOKMIAKT COCYIMUCTOE
pPycJo ¥ = MUTPUPYRT B TIOBPeXIeHHYK TKaHb. BeIymyl pPOJIbE B
XeMOTaKCHCe MI'palT XeMOoTaKCHMUecKMre BelecTBa (XeMoaTpaKTaHTH) .
OnHMM ©3 HauboJjiee  MOIHEX XeMOoaTpaKTaHTOB IJIS MOHOLUTOB U

MakpodaroB gBJISAeTCHS xXeMOKMH CCLZ2.
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TepMMHEL «KIJIedYeHune», «KTepallida> OXBaTHBaKRT JIeUEeHNe

IIaTOJIOTMUECKMX COCTOSHUM Y MJIEKOIIMTalmmnx, IIpeliouTrUTEeJIEHO Y

yeJIoBeKa, u BKJIOU AT : a) CHMXeHHue, 0) BJIOKMpPOBaHME
(HpMOCTaHOBKy) TeuceHMA BaGOHeBaHMH, B) obJleTueHMe TAXeCTHU
3aboJjieBaHMAg, T.Ee. MHIOYKIIMIO perpeccun 3aboJjieBaHM, T)

peBepcupoBaHme 3afoJIeBaHMSa WJIM COCTOAHMSA, K KOTOPOMY HOAaHHHI
TepMMH IIpUMEHdeTCd, WM OOHOTO WM 0oJiee CUMITOMOB HaHHOTO
3a00JIeBaHVsI MJIM COCTOSHUA.

TepMUH «OpodnIaxkTMKa>», «IIpeOoTBpalleHMe» OXBaTHBAaeT

yCTpaHeHVe GakKToOpOB pPMUCKa, a TakKke IOIpoduIakTUUeckoe JeueHMre

CYOKJIIMHNUYECKUX cTanum 3ab0JIeBaHNUA Y MJIEKOIINTanmmx,
IIpedIiIouTrUTEeJIEHO N JeJIOBeKa, HallpaBJIEHHOE Ha YMeHBIIeHMEe
BEPOATHOCTHA BO3HVMKHOBEHNMA KIIVMMHMYEe CKMX cTanmun 3aboJieraHu.

MauyMeHTH OJS OpOodMIaKTUUeCKOM TepaluMM OTOMpalTCsa Ha OCHOBe
baxTOpPOB, KOTOPHE, Ha  OCHOBaHMM  M3BECTHBEX  IAaHHHX, BJIEKYT
yBeJIMUeHMEe pPUCKa BO3HMKHOBEHUSA KIMHMUECKMX CTalui 3aboJieBaHMSA II0
CpaBHeHMID C Oof0mMM  HaceJIeHUeM. K  nOpoduiiakTMUeCKOM  Tepaluu
OTHOCUTCSA a) I[IepBMUHad NpOoduilakTuka M 0O) BTOpMUHAA NPOQUIIaKTHKA.
[lepBrUHada OpOoOMIIaKTUKA OIpPeNeligdeTCcsa KakK IpodMiIaKTUUeCKOe JIeUeHUE
Yy T[alMeHTOB, KJIMHMUecKad cTamuga 3abojleBaHMA Yy KOTOPHX elle He
HacTynmia. BropuuHaga opodpuakTUKa - BTO openoTepalleHne
IIOBTOPHOTO  HACTYIUJIeHMAI  TOTO Xe  WiIM  OJUBKOTO  KJIMHHUUECKOTO
cocTosaHMUA 3aboJjieBaHMA.

CoemnHeHUsS I-X TIIepCHeKTMBHH IOJIA  JIeUeHUSd 3abojieBaHUM,
CBA3aHHEX C abeppaHTHOM AaKTUBHOCTLI KJIETOK WMMMYyHHOM CUCTEMH, B
ocobeHHOCTH 3aboJieBaHMM, CBSA3aAHHHX C abeppaHTHEM XeMOTaKCHUCOM
KJIETOK MMMYHHOW CHCTeMH, B UYaCTHOCTM IJd Tepaluu 3abojeBaHUM
JIeTKMUX U IOHXaTeJILHHX OyTeM, TakuxX Kak OpoHXMallbHasd acTMa, OCTPHM
n XPOHUYUECKUN OPOHXUT, bapuHIUT, PUHAUT (B YaCcTHOCTHU
aJlIepTUYeCcKUM PUHUT), PUHOCUHYCHUT, XpOHMUecCKas OOCTPYKTMBHAaMA
DOJIE3HE JIETKUX WM ee I[IpoaBJIeHMd (B YacTHOCTM b5SMOM3eMa JIeT'KoT'o,
OpoHxXMaJibHass oOCTpykLuug),; 3aboJieBaHUM OPTaHOB OPKIMHOM I[IOJIOCTH,
TakMx Kak 0o0Jie3Hb KpoHa, SA3BeHHHW KOJUT, [IepUTOHUTH U HedponaTum
(B 4YacTHoOCTM 1IMabeTHUeckKoM HedpoIaTuu) ; JydyeBOM  OOJIe3HU U
BoJIeBOTO CHMHIpPOMa MMeKIMX KaK  CHUCTeMHEN, TakKk ¥  JIOKaJIbHHM

XaparTep, B TOM UMCIIE, 0Dy CJIOBJIEHHHEIX IIePBUYHEIMIM I1I4aTOJIOTMYUECKVIMNA
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V3MEeHEeHM AMHA, WMV  CBSA3aHHBIX C pPas3JIMUHeEIMM  3ab00JIeBaHUAMU  WJIIU
OJIVMTeJIbHEIM [IpMEeEMOM HEKOTOPHX JIeKapCTBEHHBIX IpernapaToB. B
HEKOTOPEIX YaCTHEX BapMaHTaxX COeOMHEeHMS 10 M300peTeHMI MOT'yT OHTH
MCIIOJIE30BAHE  IOJIA  JIeUeHUSI  OPpyI'UuX 3aboyieBaHuUM, CBA3aHHHX C
abeppaHTHOY aKTMBHOCTBLI KJIETOK MMMYyHHOM CHCTEMH.

Crnocof TepaleBTUYECKOI'O IIPMMEeHEeHUsI COeIMHeHMM

[lpeoMmeT OaHHOTO n3obpeTeHms TaKxe BKJIOUAET BBeIeHMe
CyDBeKTy, HyXIaKnleMyCs B COOTBETCTRBYKIEM JedueHUM, TepaleBTUUYeCcKU
50PeKTUBHOTO KOJIMUECTBa OIHOTO MJIM HECKOJIbLKUMX COeIMHEeHWUM IO
M300peTeHN. Ilon TepaleBTUUeCKU 50OeKTUBHEM KOJIMUEeCTBOM
nmonpasyMeBaeTCcd Taxkoe KOJIMYEeCTRO OIOHOTO VI HECKOJIbKUX
COeIMHEeHMM, BBOIMMOTO WMJIM OOCTaBJIAEMOTO MHalMeHTy, IIPpU KOTOPOM VY
nauMeHTa C HauboJblleM BepOATHOCTLI IMIPOABUTCA XeJjlaeMasd peakKlursa Ha
JIeueHue (MpodMIIaKTUKY ) . TouHOe TpebyeMoe KOJIMYEeCTRBO MOXET
MeHATBCH OT CcyOBeKTa K CyOBeKTy B 3aBUCHMMOCTM OT BO3pacTa, MacCcCH
TeJJa M ofmero COCTOSHUMA IallMeHTa, TaXKecTr 3abojlIeBaHMd, MeTOIMKU
BBEIOEeHUSA npenaparTa, KOMOMHMPOBAHHOTO JIeUueHn s C Opy I'MIMU
npernapaTaMiM M T.II.

CoeOuMHEeHUS [0 M300peTeHUK WM dapMalleBTUMUecKasd KOMIIO3ULMA,
comepxalmas OIHOTO WJIM HECKOJIbKUX COelOMHeHWuM, MOXeT OHBThL BBeleHa
B OpraHM3M IlallMeHTa B JIOOOM  KOJIUUECTBE (IpennouTUTENBHO,
cCyTouHas mOo3a IeMcTBYoIero BemecTBa cocTaBjager pmo 0,5 1 Ha
nmaumMeHTa B  CYTKH, HauboJiee NpPedlodTUTeJILBHO, CyTOUHasd Hno3a
cocTaBJIsgeT 5-50 MI'/ CYTKM) " JIOOBIM oyTeM BBeIeHUA
(MIpedllouTUTEJIbHO, IIepopalJibHEM OYyThL BBeldeHUsa), HOOeKTUBHBIM MOJIg
JIeUeHUS WM NpodMIIaKTuUkM 3aboJieBaHUA.

[TocJye CMENEeHU A JIEKapCTBEHHOTO npernapaTa C KOHKPE THHM
nooxomammuM  dpapMalleBTUUECKM  OONYCTUMMEIM  HOCUTEJIeM B XeJlaeMoM
OO3UPOBKEe, KOMIIO3MUIMM, COCTaBJAKIMUE CYThb M300peTeHusa, MOTYyT OHTH
BBEIOEHE B OpIaHM3M UYeJIoOBeKa WM JPpYyI'MX XMBOTHEX IIepopaJibHO,
napeHTepalJlbHO, MEeCTHO M T.II.

BEemeHMe MOXeT OCYIECTBJIATHCH KakK pas30oBO, TaK M HECKOJBKO
pas B HOeHb, HemeJow (MM JOOOM IOpyT'OM BPEMeHHOW MHTepRal), WK
BpeMa OT BpeMeHM. KpoMe TOTO, OIOHOTO WMJIM HECKOJbKUX COeOMHEeHUM

MOTYT BBOIMNTBECHA B OpTraHNM3M IIalllieHTa eXeIHEeBHO B TeUeHN e
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OIpeneJIeHHOTO Iepuoma nOHeu (HamopuMmMep, 2-10 nOHeM), a 3aTeM
cJlenyetT hOepuon 0e3 HIpueMa BemecTBa (Hanpumep, 1-30 mHeHn) .

B ToM cilydae, KOT'Ia COEOMHEHUA II0 M300PETEeHMI MCIIOJIb3yeTCHd
Kak dYacThb pexyMa KOMOMHMPOBAHHOM Tepaluy, »Oo3a KaXIoro U3
KOMIIOHEHTOB KOMOMHUPOBAaHHOM Tepalnuu BBOOUTCH B TeueHMe
TpeByeMoTo nepmona JIeUeHM . CoenvHeHU4d, cocTaBJidrmme
KOMOVMHUMPOBAHHYID Tepanui, MOTYT BBOAMTLCSA B OpTaHM3M MallMeHTa Kak
eIMHOBPEMEeHHO, B BUIe IO3MPOBKM, cCoOOepXamel BCe KOMIIOHEeHTH, Tak
¥ B BUOE MHAOMBUIOYAJLHHX ITO3VPOBOK KOMIIOHEHTORB.

dapMalieBTHUECKME KOMIIOBULINM

Vz0bpeTeHMe TakXe OTHOCHUTCA K dapMalleBTHMUECKMM KOMIIO3ZUIMAM,
KOTOpPHE comepXxaT O¢(opMyJiEl (A), B UYaCTHOCTHM, coeamHeHus I1-X (miam
IPOJIEKAPCTBEHHYD OQOopMy WM OpyTroe OdapMalleBTUUECKM IIpHeMIIeMOe
IPOM3BOOHOE) WM OIOMH WJIM HECKOJIBEKO ¢QapMaleBTHUUeCKM IIpUeMJIEMEIX
HOCHTEJIEV, aIbBAHTOB, PACTBOPUTEJIEV U/UIM HAMIOJHUTEJIEN, TaKux,
KOTOPEE MOTYT OHTE BBeIeHH B OpTlaHM3M HallMeHTa COBMECTHO C
COeIMHEHVEM, COCTaBJAKIEM CYThH ITAHHOI'O M300peTeHMs, ¥ KOTOPHE He
BIIMAKT Ha (apMaKOJOIMUeCKyKl aKTMBHOCTL HSTOI'O COeOUHEeHUud, U
ABJIAITCHA HETOKCHMUHBIMM IIPpM BBeOEeHMM B HO3aX, IOOCTAaTOUHHX MOJIA
OOCTABKM TepalleBTUUECKOI'O KOJMUeCTBa COeOVHEeHMA.

dapMalleBTUUECKHUE KOMIIO 3ULINM, 3a4BJIseMble B OaHHOM
n306peTeHny, ComepXaT OOHOTO WMJIM HEeCKOJbKUX COeIMHeHUM GopMyJIt
(A) CcOBMeCTHO C OQapMalleBTUUEeCKM I[IPUEeMIIEMBEIMM HOCUTEJIAMU, KOTOPHE
MOTYT BKJIOUATH B cebsa Jobble paCTBOPUTENM, pa30aBUTeNM, OUCIIEPCUA
WM  CYCIIeH3UM, I[IOBEPXHOCTHO-aKTMBHEHE BelleCTBa, M30TOHUUECKUE
aTeHTH, 3aTyCTUTeJIH u 5MYJILETaTOPH, KOHCEepPBaHTH, BXYyMHUE

BemeCTRBa, CKOJBE34dlIYe MaTepHralJlbl M T.O., IIoOXoIOAmre OJIA KOHerTHOﬁ

@OpMH OJO3SMPOBAHMA. MaTepmaﬂH, KOTOPEHE MOTYT CIIYXUTDb
@apMaHeBTquCKM IIpreMIIe MEIMI HOCUTeJIAMI, BKJIODYAKRT, HO He
OI'paHMYMBaKnTCHAd, MOHO— " oJiMmrocaxapmiaMu, a TaKXxe nx

IIPOMI3BOOHEMIM ; Xe&JIaTVMH,; TaJlbK,; 3JSKCIUIIMEHTEI, TaKle KaK KaKaO—MacCJlOo
u BOCK IJIA CYIIIIOSUTOPUEER,; MacJla, Tarue Kakr apaxXmcoBoe,
XJIOIIKOBOE, C&@pOHOBOG, KYHXYTHOE, OJIMBKOBOE, KYKYPY3HOEe I COeBOE€
MacJIo, IJIMKOJIM, TakKMMe KaK IIPOIIMIJIEHIJIMKOJIE,; CJIOXHEE S@MPH, Tarme
KakK oSTIrjioJieaT WM DSTWIlJIaypaT, alap;, Gy@epHHe BemecCcTBa, TakKMe KakK

I'MOPpOKCHIO MaT'HM A n I'MOpoKCHLO AJIIOMIMHIM A ; aJIbET'MMTHOBa#4Aa KMCJIOTa
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anmMpoTeHHasa BOIA; M30TOHNUECKUN pacTBop, pacTeop Puurepa;
STUJIOBHM COUPT U QochaTHEe OydepHEEe pacTBOpH. Takxe B CocCTabe
KOMIIOBULUMM MOTYT OHBTL IOPYIMe HEeTOKCUUHEE COBMECTHUMEE CKOJIb3AMue
BelleCTBa, TakMe KaK JlaypuicylbdaT HaTpMUAa UM CcTeapaT MarHMUAg, a
TakxXe Kpacuresu, [JIeHKOoOBpas3oBaTesu, noncjiacTmTe I, BKYCOBEIE
Oo0aBKM M apoOMaTM3aTOpPhl, KOHCEPBAHTH M aHTUOKCUIAHTH.

[TpeIMeTOM IaHHOTO WM300peTeHUsa [ABJIATCA TakXe JeKapCTBEHHBE
bopMEI - KJAcc papMaleBTUUECKUX  KOMIIOBUILNM, cocTaB KOTOPEIX
ONITUMM3UPOBAH IJIS OIpPeneJIeHHOTO IIyTWM BBeIeHMS B OpTaHM3M B
TepaleBTHUUeCcKkM 20OeKTHUBHOM  OO3e, HalpuMmep, OJIS BBeIEeHUS B
OpraHM3M  OpaJibHO, MeCTHO, VHTaJALUMOHHO, HalpuMmep, B BUIE
VHTaJALUMOHHOTO cripes, VI BHYTPUCOCYIOUC TEM criocoBoM,
VMHTpaHa3alJlbHO, TIOOKOXHO, BHY TPVMHBIIEYHO, a Takxkxe MHOY3SMOHHEM
CriocofoM, B PEKOMEHINOBAHHEX OO3MPOBKAaX.

JlekapcTBeHHEEe (QOPMH TAaHHOTO M300peTeHUsa MOTYT COOepXaThb
COCTaBH, I[IOJIYUEeHHEEe MeToaMM MCIOJIE30BaHua JIMIIOCOM, MeTOoOaMu
MUKPOKANCYJIUPOBaAHUA, MeToaMM IIPUTOTOBJIEHUSA HaHOQOPM MIpenaparTa,
WM OPpYyTHUMM MeTOoIoaMM, M3BECTHHEMM B dQapMalleBTHUKE.

[lpr  HOOJNYyYeHuM  KOMIIO3ULUN, Hanpumep B  dopMe  TabJeTKH,
AKTUBHOE HayvaJo CMelVBaKnT C OIOHUM W HEeCKOJIbKUMU
bapMaleBTUUECKUMM HSKCUUIMeHTaMM, TakKuMyM KaK XeJlaTuH, Kpaxmall,
JlakTo3a, CcTeapaT MaTHUA, TallbkK, KpeMHe3eM, apaBuMcKas KaMelb,
MaHHUT, MUKPOKPUCTaJIJIMUeCcKasd LeJuioJo3a, TUIIPOMETIJIO3a VI
aHaAJIOTUUHEIE COEOMHEHUS .

TabJeTKM MOXHO IIOKPHTEL Caxapo30¥, LeJJIJIO3HEM IPOM3BOMIHEM
WX IOPpYTVMMM BelleCTBaMM, IIOOXOOANMMM OJId HaHeceHMSI OOOJIOUKMU.
TabjeTky MOTYT OHBTH TIIOJIYUEHH Pas3JIMUHBEIMKM CclIoocofaMu, TakKMMM Kak
HEIOCPEOCTBEHHOE CXaTHe, CYXOe WIM BJIAXHOEe TIPaHyJMpOBaHUE WU
TopsAdYee CIUIABJIEHME B TOpAUYEeM COCTOSAHUU.

PapMalleBTUUECKYID KOMIIO3ULMID B dopMe XKeJaTMHOBOM  KallCyJIH
MOXHO TOJIYUUTL, CMellMBasg akKTHMBHOe HAauallo ¢ IOPpYyIMMKM BelleCTBaMM U
3aloJIHAA IIOJIYYeHHOM CMecChbl MATKME MJIM TBeplhe KallCyJIH.

Oiga BBeODeHMA HNapeHTepallbHEM IIyTeM  MCIOJL3YITCA  BOIHHE
CYCIIeH3UH, M30TOHUYECKHUE COJIEBHE PacTBOPEH VI CTEepPUJILHEE
PacTBOPEL OJ1dg VHBEKLNN, KOTOPHE comepxart bapMakKoJIOTUUECKHU

COBMECTVIMEIE AaT'€HTEI, HallpMMep IIPOIIMIJIEHTJIMKOJIE WMIIN Oy TUMIIEHTJIMKOJIb .
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IIprMepsl papMal]eBTUUECKUX KOMIIOBUIIMNA

CoennHeHVsa OQopmyJiel (A), ONMCaHHEIE B JaHHOM M300peTeHUH,
MOTYT OBTBH MCIOJBL30BAHH IJIS NPOOUIIAKTUKU /MM JledeHUs OoJie3HeN
yeJIoOBeKa, WIIn XU B O THEIX B BUIOE CJIeDYImX COCTaBOB (moxm
«BemecTBOM» MHOHMMaeTcsa CoeluHeHMe QopMyJiE (A)) :

TabjeTrka I Mr/radjeTka

BemecTBo 0.5

MukpokpUCTaJUIMUeCcKasd LeJuiosjos3a 66.5

KapbokcumeTnuikpaxmaj HaTpud 2,3

Maruusa crTeapatT 0.7

Tabnerka 11 Mmr/TabieTka

BemecTeOo 5.0

MukpokpucTaJMdeckas LeJunojoza 62.0

KapbokcuMeTmiikpaxmalj HaTpud 2,3

MarHusa crTeapaT 0.7

TabjeTka I1II Mr/TabjeTka

BemecTBOo 50

MukpokpuUCcTallJIMdeckasa Lejunojioza 620

KapbokcuMeTHIIKpaxMajl HaTpua 23

MarHusa cTeapaT 7/

Tabjerka IV Mr/TadjeTka

BemecTBO 50

JlakToz3a Ph. Eur 223.75

Kpockapwmesuio3a HaTpusa 6.0

Kykypy3HEM KpaxMmaJ 15

[MONMMBUHUINIUPOJIIMIOH (5% MoO mnacTa) 2.25

CreapaT MarsHusa 3.0

Tabnerka V Mmr/TableTka

BemecTro 200

JlakToza Ph. Eur 182.75

Kpockapmesiosa HaTpusa 12.0

Kykypy3HEM KpaxMmMal (5% o6. macTa) 2.25

CreapaT MaruHuga 3.0

KamcyJsa MI'/KalcyJla

BemecTro 10

JlakToza Ph. Eur 488.5
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MarHesuga 1.5

CocTaB 0Jjsg MHBekIMM I (50 mr/mi)
BemecTBO 5.0% w/V

1M pacTBOp IMIpoKcHOa HaTpusa 15.0% w/v
1M pacTBOpP COJISHOM KUCJOTH Ho pH 7.6
[NomusTuiaeHTJuKoJbs 400 4.5% w/v

Boma mig mHBexkumMy mo 100%

Masp MII

BemecTeo 40 MT
StaHoj 300 i
Boma 300 i

l-momenmiiazaluuKJOTenNTadHoH 50 Wi

[IpONMIIEHTJIMKOJIE OO 1 MII

IaHHEEe cCcOCTaBEH MOT'YT OBTH [NIPUI'OTORBJIEHE B COOTBETCTBUM CO
CTaHOAPTHEMM  (QapMalleBTUUECKMMMY MeTOOUKaMU. TabjeTkn (I)-(I1)
MOTYT OHITH MTOKPHBITH KUIIEUYHOPaCTBOPUMOM 0B0JIOUKOM C
VCIIOJIE30BaHMEM, HalpuMep, ¢TajlaTa alleTaTa LeJJInJIOSH.

NpuMeHeHMe CoemmHeHMM I-X B KOMOMHMPOBAHHOM Tepalumn

HecmoTpga Ha TO, uYTO CoemmHeHMsa I-X MOT'YT BBOIOIMTE B KaueCTBe
VHOUBUOYAJIBHOTO aKTUMBHOTO OQapMalleBTUUEeCKOT'O CpenOcTBa, MX TaKxe
MOXHO MCIIOJIE30BaThL B COUETaHMM C OIOHMM MM HECKOJBKMMU IPYITVMU
areHTaMM, B YacCTHOCTM, OPYTOM areHT MOXeT IpelcTaBJIAThL coboM
AaHTUOMOTUK, HIIBC wmiam pgpyroe IIPOTUBOBOCIIAJIMTEJIBHOE CPenCcTBO,
AHTUTUIIEPTEH3MBHEE CPEeICTBO, IVIDKOKOPTUKOCTEPOUI, MOHOKJIOHAJIBHOE
AHTUTEJIO M T.O. IlpM COBMECTHOM IIPMEME BHYTPbL TepaleBTUUeCKHUe
ATeHTH MOTYT TMNIPeICcTaBJIATL CcoOoM pas3HHe JekKapCTBeHHHe (OPMEH,
KOTOPHE BBOOATCH OIOHOBPEMEHHO WJIM IIOCJENOBATEJBEHO B  pPas3Hoe
BpeMsa, JMOO TepaleBTUUYECKME AaTl'eHTHEH MOTYT OHBTE OOBEeIVMHEHH B OIHY
JIeKapCTBeHHYLD (QOpMy .

dpa3a «KOMOMHUMpPOBaHHAaSA Tepalua» B OTHOMEeHUM COeIMHeHUM
OaHHOTO M300peTeHMsS B COUeTaHUM C IOPpyI'MMKM (QapMalleBTUYeCKVMU
areHTaMM, OB3HauvaeT OIHOBPEMeHHHM WM II0CJeIOBaATEeJILHEM IIpHeM BCexX
aTeHTOR, KOTOPHM Tak VI VHade oBecrneunT BJIaTONIPUATHOE
BO3IEeCTBUE coueTaHusd JIeKapCTB. CoOBMECTHOE BBeIeHMe

nompas3yMeBaeT, B UYAaCTHOCTM, COBMECTHYI OOCTAaBKY, HalpuMep, B
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omHoM TabJjeTke, KalcyJjle, MVHBEKIVM WIM B IpyToy oQopMe, VMeMUi
OUKCUPOBAHHOE COOTHOIIEHNE AKTUBHEIX BEeCTs, TaKxe Kak u
OODHOBPEMEHHYK ITOCTaBKy B HECKOJIbBKUX, OTIOEJILHHX JIeKapCTBEHHEBIX
dpopMax OJjd KaXOoI'0 COeOMHEHMA COOTBETCTBEHHO.

TaxkuMm oBpasoM, BBelleHMe coenMHeHun I-X MOXeT OBITH
OCYIIECTBJIEHO B COUeTaHMM C OONIOJIHUTEJIBHEIMM MeTomaMKM JieueHUd,
V3B ECTHHEMA criequaJucraM B oblacTu NpoduJIakKTUKM U JIeUeHUHd
COOTBETCTBYIIMX 3aboJieBaHuUM, BKJIOYARIVMU IpUMeHeHre
aHTUOaKTepMraJIbHEX, LIUTOCTATUUECKUX U LIUTOTOKCHUUECKUX IIpelrapaTosB,
npenapaToB OJA IOOAaBJIEHUSA CUMITOMOB WM IIOOOUHEX 50OEeKTOB OIOHOTO
M3 JIeKapCTB.

Ecimu JIeKapCTBEHHOE CpenCcTEO npencTaejigeT cobomn
OUKCUPOBAHHYK  IO3Y, TakKasga KoMOMHALMSI  MCIOJIB3YeT COoenVHEeHUA
OaHHOTO WU300peTeHMA B IIPMEMIIEMOM OO30BOM IOUanasoHe. CoeIMHeHUS
I-X 110 OaHHOMY WM300peTeHMK TakKXe MOTYT OLBTE BEEeIEeHH B OpPTaHu3sM
naumMeHTa IIoOCJeNoBaTeJIEHO C IOpyI'MMM ar'eHTaMy, B TOM CJiyYyae, KorJa
KOMOMHaLUMA STUX OpelapaToB HEBO3MOXHa. M300peTeHMe He OT'PaHUUeHO
[IOCJIeOOBaATEJIbLHOCTED BBEeOeHUS; COEeOMHEHMA OaHHOTO M300peTeHusd
MOTYT OBTBH BBeIEHH B OpPTaHus3M I[IalMeHTa COBMEeCTHO, IO MM IIOCJe
BBeIeHUA IPpYyToro IIpelnapaTa.

[IprMeps!

[NonydyeHMe COeIMHEHMM II0 UB06peTeHMI0

Crioco®rl noJgyueHusa CoemmHeHMr I-X pPacKpHTH B 3asgBKe Ha
nsobpeTeHrne RU 2013/116822. B Toi Xe 3adBKe OINMCaHa CIOCOOHOCTL
IIOOOBHEX COEeOIMHEHMM K KOMILJIEKCOOOpa30BaAHMIO WM XeJlaTUPOBAaHUIO
VMOHOB MeTaJlJIOB.

XapakTepucTHUuKa OMoJIOTMYeCKOM AKTUBHOCTU coenMHeHNN 1o
usobpeTeHMO

Buojsiormueckad aKTUBHOCTL CoemmHeHuMM I-X Orula M3ydUeHa B
Pa3JMUHEIX In Vitro M 1in ViVvo DKCIepMMeHTax. B dYacTHOCTU, IIpK
UBYUEHNM aKTUBHOCTU CoemmHeHmMM I u II B pasJMUHEX 1in Vitro M 1in
Vivo MomeJsisix OBJIO IIOKa3aHO MHIMOMpyomee nelcTBue CoemMHeHMM 1 U
IT Ha XeMOTaKCHMC MOHOIMTOB, MaKpodparoB M IOPYIHUX KIETOK MMMYHHOMU
cucTeMel. JaHHOe OwmoJiorMueckoe neMcrBue CoemmHenmmt I um II  He

MOXeT OHTb InpencCKasaHoO WJIN ODOBACHEHO Ha OCHOBe IIpemeCTBYINX



23

3HaHUM O cCHnoco®HocTM CoemmHeHuym I u II K XeJJaTUPOBAHMI MOHOB
MeTaJlJIOB.

VccienoBanusa OMOJIOTMUECKOM aKTHMBHOCTM CoemmHeHmir III-X in
vitro, IIO3BOJINIIU YCTAaHOBUTE, uTo CoenomnHeHUS ITT-X Taxk Xe
ABJIAKTCA VHITMOMTOpaMM bepmeHTa TJIY TaMUHUJIILMKJIIA 36L u, TaKMM
obpasoM, memncTBue CoemmHeHMM III-X Ha XeMOTaKCUC KJIETOK MMMYyHHOM
CUCTEMEl MOXET OHITH OTIOCPelOoBaHHO MHTUOUPOBAHMEM  aKTMBHOCTU
TJIY TaMUHUJILIMKJIIA S .

UccnenoBaHue BIIMSAHUS CoeomHeHNN I-X Ha bepMeHTaTHBHYIO
AKTHMBHOCTEL IVIYTaMMHMIILIMKIIABH 4YeJIoBeka in vitro.

B xome wmccieloBaHMM BIMAHUMS CoemmHeHmin I-X, ABJIAIMUXCA
IpeIMeTOM HaCTOoAmeI'0 M300peTeHMsa, Ha (epMeHTaTHMBHYK aKTUBHOCTL
TJIy TaMMHMIIIIMKIIa36k 1n  vitro BIIEPDBHE OBLIIO OBDHaApPYyXeHO  OpAMOe
VHTUOUpPpYRIee oercTBUe CoemoMHeHUN I-X Ha PEKOMOVMHAHTHYIO
BHYTPUKJIETOUHYD IUIYTaAMUHUIILIMKIIARY UeJIOBeKa.

AKTUBHOCTL TUIYTAMMHWMJIILMKIIASZH [OPM PAa3JIMUHBEIX KOHIEHTpAalMax
CoenmMHeHUM I-X ns3yualjiachb pmn 25°C C MCIIOJIE30BAHUEM
dJIyopecueHTHOTO cybcTpaTa L-njayTaMuHMII Z2-HapTuiamupga (Gln-bNA)

(Anal Biochem. 2002 Apr 1;303(1):49-56). PeakliMOHHasd CMeChH

obwveMoM 100-pul comepxajsa 50 UM oayoporeHHoro cybdcecrparta; ~0,2
eIMHULIE  [IUPOIJIY TaMUHMUII AMMHOIIENITHIOA3E  4YeJloBeKa (1 eIMHMLIA
ompenesdeTcda KaK KOJMYeCTBO, IMAPOJIM3yIee 1 MUKPOMOJbL pPGlu-bNA
B MUHYTY) , u AJIMKBOTY pekoMOVHaHTHOM BHYTPUKJIE TOUHOM
TJIy TaMMHWUJIIIMKIIa3k deJjioBeka (gQC) B 50 mM TpucammHOMeTaH-HCl m 5%
T epUHe, PH 8,0. Peaxuuo VHUIMWPOBaJIN nobaBJIeHUEM K
PeaklMOHHOM CMeCH aJIMKBOTH TUIYTaMMHUIILMKIIA3H, WHKYOMPOBAHHOM C

CoemuHenusiMm I-X B TeueHMe 5 MUHYT.

Tabmamiia 1

BinusHue CoemmHeHMM I1-X Ha QepMeHTATUBHYK aKTHMBHOCTB

IJIYTaMMHWIIIVMIKIIa3El deJIOBeKa in vitro

Ne CoenoMHeHHUe IC50, ™M Ki, MM
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"bepMeHTaTMBHAS  aKTUBHOCTL'. B kxauecTBe BemecTBa CpPaBHEHUS
VCIIOJIL30BAJIM M3BECTHHM MHTUMOUTOP INIYTaMMHUJIILIIMKIIA3 —- COelIVHeHUe
PBD150 (J Med Chem. 2006 Jan 26,;49(2) :664-77).

B pesyJjbTaTe 5BKCIepUMeHTa OBJIO YCTaHOBJIeHO, uUuTO CoeIMHEeHUS
I-X umMHIUOMPYIT aKTHMBHOCTE IUIYyTaMMHMJIILIMKIaA3k ¢ I1C50 B Omamnas3oHe
or 0,8 mo 20 MM (cm. Tabuauuy 1)

UcciiengoBaHue BJIMSIHUST CoeIMHeHUM I u IT Ha MUT'PALIVIO
MOHOLIMTOB 1in vitro

Biuauve CoemmHeHmMy I m II Ha MMUTPAlLMO MOHOUMTOB 1Iin Vitro

OBJIO MB3YUYEHO C MCIOJIbE30BaHMeM KJIeTOK JMHMM U937, M[OOIPOWEHHHX OO

KOHIeHTpauum (2-3)x108 kjgeTor/MJI Ha cpenle RPMI 1640 c noBaBJieHUMEM

10% TepMOMHaKTHMBUPOBAHHOW (QeTajIbHOM KOPOBBLEM CHBOPOTKM (Biochem

J. 2012 Mar 1;442(2):403-12). IIpuMmepHo  1x107 xjeTok U937

VMHKYOMPOBAIM C Pa3JMUHEMKM KOHUeHTpauuamu CoemmHEeHmMmr I wm  II

(Bcero 7 KOHUEHTpalMM OJg KaxXgoro M3 coeIMHeHui) npu 37°C B
TedeHNe 2 UYacOoB UM 3aTeM o0pabaTHBajdM JUIIONOJMCaxXapuloM E.coli
(0O111:B4) . CynepHaTaHT (KOHOMUMOHMPOBAaHHAas Cpema) MCIOJb30Balu
OJIS M3Yy4YeHUS MUTPpalry MOHOLMTOB.

CBeXy IIOPLIMIO KJIETOK U937 OKpallMBaJiu bryopeCLeHTHEM
kpacuTejeM Calcein AM B TeueHue 1 uyaca nopm 37°C. Ilocje BTOTO
AJIMKBOTY OKpPAlleHHEIX KJIETOK I[IOMellaJiM BepxXHee OTOeJIeHMe JIYHOK
miaHmeTa BD FalconTM HTS FluoroBlok, 4duelKM KOTOPOTO pa3neJieHH
[IOJIYIIPOHUIIAEMEIMM OIITUMUECKM Helpo3pauHeMM MeMOpaHaMM. B HWkHee
OTHeJIeHMe JIyHOK ILJIaHIleTa IIOMellaJlM KOHIOULUMOHMPOBAHHYK Cpeny,
[IOJIYYEHHYIO rocJie VHKYyOUpPOBaHMA KJIETOK c VHITUOUTOPOM u
JIMIIOIIOJIMCaxXapmUIoM. [IJaHmeTH  MHKYyOMpPOBaAJIM 2 dYaca nOpu 37°C,
KOJIMYECTBO (% OTHOCUTEJIBHO DKCIepMMeHTa 06e3 MHIUOUTOpa) KIEeTOK,
MUTPUPOBABIIMX B HWXHMM OTCEeK JIYHOK OIpeneldaln OGJIyopuMeTpPUUIeCcKN .
B xauecTBe BeMecTBa CpPaBHEHUSA MCIOJL30BaIM M3BECTHEM MUHIUOUTOP
TJIYyTaMMHWJIILMKIIas —- coenuHenme PRBD150 (J Med Chem. 2006 Jan
26;49(2):664-77) .

B pesyJjibTaTe BKCIEPMMeHTa OBJIO yYyCTaHOBJIEHO, dYTO CoeIMHeHUe
I um CoemunuHeHume 1II B MMKPOMOJIAPHOM HOMallasOoHe  KOHIeHTpaluM
OKa3HBalT MHIMOMpyIIMM 0dekT Ha MUIpaluMio MOHOLUMTOB 1in vitro.

CoemgnHeHMe I T1omaBJIdgeT M TPV MOHOLIMTOB B MIMPOKOM IMalla3O0OHEe
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KoHIleHTpauut oT 1 MKM mo 300 MKM c sb0beKTHMBHOCTLI OJIM3KOM K 60%.
B ToM Xxe mOmarasoHe KoOHIeHTpaluulM CoemmHenHme II NomaBJISeT MUIPAIMIO
MOHOLMTOR C sddpexTHBHOCTBI 50-70%

UccrnemoBaHue BIusHus CoemmHeHMsT I Ha XeMOTAKCHUC JIEMKOLIMTOB
in vivo Ha Momenm OPOHXMAJNILHOM ACTMH Y MOPCKMX CBMHKAX

VHOYyKLIMIO 6pOmeaanoﬁ aCTMEl Yy MOPCKHMX CBMHOK OCYyHeCTBJIAJIN

10 CTaHOapTHOM MeToIouKe (Current Drug Targets. 2008  Jun;
9(6):452-65) . X1MBOTHEIX VMMYHU3MPOBaJIN OIOHOKpPaTHEM
BHYTPUOPKIMMHHEM BBeleHueM 0,5 M1 pacTeopa, colepxamero 100
MKT/MJI OBaJbOyMmHa (Sigma) w® 100 MI/MI  TUMOPOOKUCHU  AJIOMUHUSA .

VHTaKTHEIM XWBOTHHEM BHYTPHUOPKIIMHHO BBOIOIMIM OQM3. pPacTBOP B oO0OBLeMe
0,5 M.

Ha 29, 30 wm 31 @»OeHb DSKCIEpMMEeHTa [IPOBOOWMIIM IIPOBOKALMIID

TUIIEPPEaAKTUBHOCTHU OBIXaTeJIbHEX nyTen oyTeM VHT aJIALMOHHOTO
BBEeIeHUS OBRaJIbOyMMHa B BO3pacTakKmMx KoHIeHTpauusax - 0,1, 0,3 wm
0,5 mMr/mia (Ha 29, 30 m 31 @»DedHb COOTBETCTBEHHO). VHTAJIAIMO

OCYIECTRBJIAJIM B TeUeHue 5 MMHYT WJIM OO TIIOSABJIEHUS BHPaXeHHHX
IpU3HAKOB acdurcumM (nameHme Ha ©Ook). Ha 32-0oM @»OeHb XMBOTHHM
BROIMJIM Pas3pellanmyld Ho3y oBajJbOyMyHa - 1 MI'/MJI B TeueHMe 5 MUHYT
C OLIeHKOM OPOHXOCIIaCTHUUECKOMW peaKLUM.

HccrenyeMoe  CcoelMHeHMe  BBOIOWJIM XMBOTHEIM BHYTPWXEIIYIOUHO
eXeIHeBHO OIMH pas3 B IOeHb B TeueHue 10 CyTOK, 3akaHumpBas 3a 24 u
IO BBeIeHUS pa3pemanlel HO3h aHTUIeHa.

Uepes 24 yaca IocJe BBeIeHMA paspemanmel Io3bH oBaJlbOyMMHAa Y
XMBOTHEIX OTOUpaar OpOoHXOaJbBEeOJIAPHEM JaBax (BAJI). BszsaTue BAJI
IPOBOIONIIN oxn HapKO30M nIyTeM [IPOMHEEBAHM A JIeTKUX 5-10 MJI
nomorpeToro no 37°C QU3MOJOTUUECKOTO pPacTBopa uepes Tpaxeon IIpU
[IOMOImMY MIIPUIIEBOTO HO3aTopa.

B xuikocTM OpOHXO0aJIbBEOJSAPHOT'O CMEIBa C IIOMOMBK  KaMepH
T'opsgeBa MNONCUMTHBAaIM aOCOJITHOE KOJMUECTBO KJIETOUHEIX 3JIEMEHTOB B
1 MKJI CMBIBa. 3aTeM OPOHXOAJLBEOJIAPHHI JlaBax LHeHTpUYyTUMPOBAaJIM IIPU
200 g B TeueHue 10 wMMHYT. W3 ocalgka KJIeTOK TOTOBMIM Ma3KWH,
KOTOpHE B »JaJlbHelmeM OQUKCHPOBaJM B MeTaHOoJIe M OKpallMBaJM IIO

PoMaHOBCKOMY-IMM3e OJIA IIogcUueTa SHHOHyHbMOHaﬂbHOﬁ IMTOI'PaMMEIL .
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I TOJIOTUUECKUM aHaJm3 OPOHX0AaJNIELBEOJIAPHOTO  JlaBaxa (BAJT)

BEIABIWJI MHOT'OKpaTHOE yBeJIMdueHNe KIJI€ TOUHEIX SJIEMEHTOB B BAJI

CeHCUBUIIMBUPOBAHHHEX MOPCKMX CBMHOK (pucyHok 1). TakumMm obpasoMm,
InaHHas MOIeJib XapakTepusyeTcsd BOCHAIUTEJIbHOM peakuuen
pecnmMpaTopHOTO TpakTa SKCIEPUMEHTaJIbHEX KVBOTHEIX . AHanmms

OTHEeJIbHBIX THUIIOB KJIETOK IIokKaszaJl, uTo HauboJee BHpPaXeHHHM IIPUTOK
KJIETOK NIPUXOIOUIIC A Ha 203VHOQMIIH . [ToJlyyeHHHE pesyJibTaTH
IIOOTBEPXOAKRT JIMTEPAaTypPHHE IaHHHE M IIO3BOJIAIRT COeJlaTh 3akKJIoUeHUE
O TOM, UTO CMOIeJIMPpOBaHHOEe  BOCHalleHMe  HOCUT  aJllepTudecKUn
XapakTep.

ExenHeBHOEe BHYTPUXEJIYIOUHOe BBeleHMe CoenmuHeHMsI I B TeueHUe
10 pgHeM CHU3WIJIO IIPUTOK KJIEeTOK BOCIaJleHud B OpoHXOoallbBeoJIapHOe
IpocTpaHcTBO. CoemmHeHMe I OKasHBaJIO TepaleBTUUeCcKuM 50deKT BO
BCeM TeCTUPYeMOM IOualasoHe 03 (0.14-14 w™Mr/xr), CHWXAJIO Kak
ofmee KOJIMYeCTBO JIEMKOLIUTOB, TakK u KOJIMYECTRBO OTHEJIBHEIX
KJIETOUHHX THUIIOB: SO03MHODMUIIOB, HeUTpoduJIOoB, MakKpodaror (odur.l).

[lpy TOM Ha oOourype 1, 3HakoM * O©OOO3HAUYEHH pas3JIMuud,
CTaTUCTUUECKU 3HAUMMEIE 1o CpaBHEHUD C MHTaKTHOM TPyInon
(p<0,05); m 3HakoM - & - pas3jJuuusia, CTATUCTHUUYECKM 3HAUMMBIE IIO
CpaBHEHMIO C TpPyIIoM koHTpoJsa (p<0,05).

[IojslyyeHHBle pPe3yJibTaTh CBUIOETEJILECTBYIT O ToOM, UuTO CoeIMHeHUe
I oKasHBaeT BHPaXeHHHM  TepaleBTUUeCcKUM 20dekT OpPOHXMAJILHOM
acTMme.

UccnenoBaume BIustHusi CoemqmHeHMsI I Ha XeMOTaKCHUC MaKpooaros,
HenTpobmios u BDOBMHODMUIIOB in vivo Ha MoOenmn cebamekxc-
MHIOYLIMPOBAHHOT'O OPOHXMUTA JIEI'KMX YV KPHC

Momesb cedpaleKC—-MHIOIYLIMPOBAHHOTO OpPOHXMTa JIETKMX Yy  KPHC
peaJmM30oBaIM IO CTaHOapTHOM MeTomuke (Int Arch Allergy Immunol.
2011; 154 (4) :286-94) . KpricamM—-caMiiaM JIMHMM  BuUCTap OOHOKPATHO
MHTaJISLUMOHHO BBOIOMIIM Cedamexc G-200 (Pharmacia, Sweden) B mose 5
MT/KT. NcciaemyeMmbe COeIUMHEHMS BBOIMUIM XUBOTHHM BHYTPIKEJIYIOUHO
yeTHpexKpaTHO: 3a 24 m 1 u pmo, a Takxe 24 m 45 uU 1ocjie BBeIeHUHA
cebamexca. llpenapaT CcpaBHeHMs OyODeCOHMI BBOIOWUJIM IIO TOM Xe CXeMe
MHTAJIAUMOHHO B po3e 0,5 wMmr/xr. Uepes 48 u T1ocje MHTAJNALUN

cedpamexkca IMNPOU3BOOUIM 3a00p OPOHXOAJILBEOJIAPHOTO JlaBaXa. B JaBaxe
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OlleHUBaJIn cyMMapHoe KOJIMUECTRO JIEVKOLIMTOB u onpenenanm
JIEMKOLUTapHYD GopMyJy .
AHaM3 OpPOHXO0AaJIEBEOJIAPHOTO JaBaxa IIoKas3aljl, YTO OIHOKpaTHOe
VHT aJISLUMOHHOE BBeIOeHUe cedpamekca G-200 KpHCaM BEIBEIBAET
BHPAXEeHHHY IPUTOK JIEMKOLMTOB B Jerkoe. KoJIMUeCTBO BCeX KJI€TOUHEHIX
TUIIOB OBJIO YBEJIMUEHO B TI'PYIIIe KOHTPOJA IO CPaBHEHMUI C MHTAaKTHBEMU
(Tabmiua 2) .
Tabauia 2

KoimueCTBO KJIETOUHEIX DBJIEMEHTOB B GpOonaﬂbBeOﬂﬁpHOM JlaBaXe Ha

MomeJiM cedpaleKC-MHOYLUMPOBaAHHOTO OpoHxUTa Yy Kpelc (Mtm, n=10)

KomMuecTBO KJIETOUHHX SJIEMEeHTOB B 1 MKJI BAJI

I'pymnmna Jlenmko—- Hemrpo- S03UMHO— Makpodar Jimmdpo -

LU TEL OMIIEL OMIIEL LITEH
VHTaKTHHE 2209+£348 270x£54 0x0 1975x346 0x0
KoHTpoJb 4617x£582* | 989£135* 248x65* 3209+397* 0x0
CoenmuHeHUE
I (0,18 3833x5256* | 283x75 & 0x0 & 3127+£351* 0x0
MI'/KT')
CoenmuHeHUE
I (1,8 4133x454* | 846x101~* 0x0 & 3287x381* 0x0
MI'/KT')
[TouMeuaHMAg :
* - OoTJIMUMe OT TPy MHTAKTHEX I[10 t-kKpuTepuwno CTbOIOEHTa IIpU
p<0,05
& — OTJIMUMeEe OT TPYINE KOHTPOJA IIO0 t-KpuTepuin CTbIOOEHTa IPU
p<0, 05

BHyTpmXelyoOoUuHOE BBeleHre CoemguHeHuss I KpEICaAM  CHUM3WUJIIO
comepXaHre HeUTPpOoOMIJIOB M D03MHOOMIIOB B BAJl IO YPOBHS MHTAKTHBX
KMBOTHEIX . [IOJIYUEeHHEHE Pes3yJbTaTH CBUIOESTEJLECTBYT O TOM, UTO
CoemmHeHMe I OKa3HBaeT TepaleBTUUeCKkUM 520PeKT IOIpM BOCHaJIeHUU
HVXHMX OHXATEeJILHEX IIYTelM, B YacTHOCTM IIpu OpOoHXUTE.

HccrnenoraHue AKTUBHOCTU CoennHeHUSA I Ha MoOenn
HeMHQEeKILIMOHHOI'O BOCIAJIEHMSI JIeTKOI'O0, MHIOYLIMPOBAHHOI'O BKCTPaKTOM

CUTI'apeTHOI'O IOeMa

VHOyRIW©O HEMHPEKUMOHHOTO BOCIIaJIEHU A JIETKOTO MEIIEN
OCYmEeCTBJIAIM IO CTaHOapTHOM MeTOOMKE [Exp Lung Res. 2013
Feb;39(1):18-31] MemmaM-caMilaM JIMHUN Ralb/c BHYTPUOPIMMUHHO

BRBOIMJIM SKCTPpaKT cUTapeTHOTo mOmmMa (5CIHO, 0.45 mi/20 mr) Ha 0, 11,
15, 17, 19 m 22 cyTrku. SCJI noaydanau cJjenywommm oBpa3oM: 5 curaper

CxXmrajim, C ITOMOIIBIO BakKYyyMHOTI'O HacCcocCa I BIM @MHBTpOBaHM IOJIA
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yIoaJlIeHUMsa YacTull M cobupalM B COCyIH, coIepxamui dochdaTHO-COJIEBOMU
Oybep. CoemmHeHmMe I BROOWJIM BHYTPWXEIYIOUYHO, eXeIHEeBHO, 1 pas3s B
CYyTKM C 7 1o 27 CyTKM. 3BTaHa3Mo IIPOBOIOMIIM Ha 28 CyTKM. IlpaBywo
OOJI0 JIeTKOTO o¢ukcupoBaln B 10% pacTBOpe HeUTpallbHOTO OQopMaliMHa,
IPOBOOMJIM Uepes3 CIOMPTH BOCXOIANMX KOHILIEHTpaluy IO KCuJoJja U
3aJIMBaJiM B INapadMH IIO CTaHOAPTHOM MeTomuke. [enapadMHMU3UPOBAHHEE
Cpes3H TOJIMMHOM 5 MKM OKpallMBaJM I'eMAaTOKCUIMH—-203UMHOM U IIPOBOINIIU
TUCTOJIOTUUESCKUY aHaJIn3.

Kaxnoe mnopaxeHMre OBIJIO OLleHEeHO 10 5-Tu OGajibHOM mkajie: 1 Oaji
- BOCHaJUTEJILHBEM UMHOMUILTPpaT 3aHuMaeT 0-20% 1mjomany MCCJIeOyeMoTO
TUCTOJIOTMUECKOTO IIpenapaTa, 2 06ajijla — BOCHAJUTEJILHEM MHQUIILTPAT
3aHMMaeT 21-40% rmJomaly MCCIeOyeMOoT'o TUCTOJIOTMUYECKOTO IIpelapara,
3 Bamjna - BOCHAJIUTEJBHHM MHOUIETpaT 3aHMMaeT 41-60% 1mJomanu
VCCIJIeyeMOTO TUCTOJIOTUUYECKOT O npenaparTa, 4 BaJina -

BOCHAJUTEJILHENM MHOMUILTPAT 3BaHMMaeT 61-80% [jgomany MCCJIeOyeMoTo

TUCTOJIOTMUECKOTO IpelapaTa, 5 6alJlJIoOB — BOCHaJUTEJILHBEM MHQUIILTPAT
3aHMMaeT 81-100% rioua o MCCJIenyeMoT o ITMCTOJIOTUUECKOTO

npenapaTa. TakXe BHUMUCIAIM MHIOEKC »OecTpykUuM aJjbBeos (DI) -
IIPOLLEHT I[IOBPEXIEHHEX aJlbBeOJl OTHOCUTEJIEHO Ofllel'c YMcjla aJlbBeOoJl.

Pe3yJIbTaTH UCCJegoBaHuAa noxkasalmu, uTo MHOTOKpaTHOe
BHYTPUOPKIMHHOE  BBEeIeHMe  BKCTpakTa  CUTapeTHOT'O  OeMa  MbIaM
MHIOIYLUPYEeT OGOopMUPOBaHUE IIePUBACKYJIMTa, I[IepUMOPOHXUTa, allbBeOoJIUTa
Y MHTEepCTULMAaJILHOY NHeBMOHMM (Tabiamuia 3) .

BHYyTpmReJIyIOouHOe BBeleHMe CoeIMHeHMsT I 3HauUUTeJIbHO CHU3UIIO
PasBUTHE IIepUBaACKyJIMTa M aJibBeosuTa (Tabamuua 3). IoJydeHHHe
pesyJabTaTH [IO3BOJIAT 3BaKJIOUMTL, UYTo CoemmHeHMe I OKa3HBaeT

TepalleBTUUYeCKUN sbdexrT pu IepUBaCKyJIUTE u aJIbBEOJIUTE.
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TaBnuiia 3
Pe3yJIbTATH I'MCTOJOTMUECKOTO MCCJIeNOBaHMA Ha MOIENIM HeMHQEKIMOHHOWM IIHEBMOHMUM, MHIYLUMPOBAHHOMN
DKCTPAKTOM CUI'apeTHOTIo OeMa (Mim, n=12)
Hoza
[lepMBaCKyJInUT, [lepnOPOHXUT, AnbBeosmuT (DI, | MHTepcTHLIMAJIbHAAL
I'pymnmna coeIunHeHuHd, o
OaJIJIs OaJIJIs %) [IHEBMOHUSA, OaJlJik
MI'/KT
MHTaKTHEE - 0,71%+0,20 0,51+0,19 11,50+£1, 20 0,990, 20
KoHTpoJIb - 1,50+0,24* 1,29+0,18 30,90%x2,30% 1,81x0,27*
Coemmuenne I 0.3 0,38%0,13 & 1,09+0, 24 17,70%x2,00*& 1,08%x0,26
[ToumMeuaHMUe :
* - OTJIMUME OT TPYINE MHTaKTHHEX 10 L-KpuTepuno CTbioneHTa npu p<0,05.

& — OTJIMUME OT TPYIIH KOHTPOJSA Mo t-kpurepwmio CThiomeHTa npu p<0, 05.
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UccrnemoBaHue akKTUBHOCTM CoemmHeHMs I 1in vivo Ha MoJenu
sMOMBeME JIETKOI'O Y MHIIEH

BocrniasieHue 7 SMOUBEMY JIETKUX BHI3EIBAJIN OOHOKpPaTHOMU
MHTpaTpaxealjlbHOM  MHBEKLUMEM  CBMHOM  IIaHKpeaTHMUeCKOM  BJjlacTas3H.
5jacTaszsy BBOOWMJIM ONOHOKPATHO MHTpaTpaxeaJlbHO B nmoze 0,6 En/Mumb B
30 mMrag NaCl 0,9%. [Ijd aHecCcTe3MM BO BpPeMd OllepallMM MCIIOJIb30BaJiu
neHTobapbuTasl MHTpalepuTOoHeallbHO B mosze 30 Mr/kr. OnepalMoHHOE
nojie InOesuHOUUMpPORau 70% pacTBOPOM DTaHOJa M OCBOOOXIDal M OT
BOJIOCSHOTO IIOKpoOBa. Ilo cpemHeM JMHMM IeM pacceKalu KOxXy,
[IOOKOXHYID KJIEeTUaTKy WM COOCTBeHHYK OQacump meru. MeTomoM TYIIOT'O
pasIBMXeHMUS TKaHeMW pal3OBUTa M MBIIIE Ha  BeHTPaJIbHOM  CTOPOHe
Tpaxer. Ilo xoOy ToOKa BO3OyxXa Ha BIOOXe IIPOU3BOIOWMIIU MHBEKIUIO
CBUMHOM MaHKpeaTHMUeCKOM SJjlacTas3H ¢ [IOMOMBI MmOpMila ['aMUJIETOHA.
[locyie ymMBaHMA pPaHE OllepallMOHHOe I10Jie ofpafaTHBaJlM aHTUCEIITUKOM.
BBeneHre BJjlacTase NpUHMMaIM 3a 0 OeHb DKCIepMMEHTa.

CoemuHeHMNE I BBOIOUJIU B nose 3 MT'/KT eXxeIHeBHO
BHYTPMXEJIYOOUHO ONOMH pa3 B CYTKM Ha 8-21l-e CYTKM DSKCIEPMMEHTa.
Ha 2le CcyTKM MCCIIeIOBaHMA XMBOTHEX DBTaHaszMpoBaiiM B COz-kKaMepe U
BHIOESJIAJIM JieTKMe. [id OLeHKM OUMHaAMUKM M BHPAXEHHOCTM pPa3BUTUA
SMOUBEMEL B < TKaHM JIETKMX M3 JIeBOT'O JIeTKOT'O M3TOTaBJMBAJIMCh
TUCTOJIOTMUECKHMe IIpelapaTh. MHjiIda 5Toro JeTkoe OQuUKcHUMpoBaimu B 10%
pacTBOpe HeMTpaJibHOTO dopMajiMHa M 3aTeM 3ajMBaM B OapadmH II0
CTaHOAapTHOW MeToaMkKe. V3 »OenapadMHMBVPOBAHHEX CPEe30B II0oJIy4YaJu
opernapaTe BepXyIKM JeT'KOT'0, CpPpeOHEeIro JIETOUHOT'O IIOJIA M HWKHETO
JIETOUYHOTO TIIOJIA TOJMMHOM 5 MKM U OKpallMBajJM TI'eMaTOKCUIIMHOM MU
S03MHOM IIO CTaHOapTHOM  MeTOOMuKE. Hanmee pmenanm  doTorpadum
BEepPXYIWIKM JIeTKOT'O, CPpeOHero JEeT'OUHOT'O IIOJISg WM HWKHEeI'O JIeI'OUHOT'O
noJig. C TOMOWBK CPEenCTB KOMILITEPHOW 00pa®oTku IpadruecKmUx
OAaHHEX MCCJIenOBaJIN JIOKaJIM3alNo n omanlb SMOUBEMATOZHO—
pacmMpeHHOW TKaHM JIeTKMX (% OT HOPMaJbHOM TKaHM), U3 pPacueToB
VCKJINYAJIUCh COCYIH u BPOHXU (Int J Biomed Imaging.
2012;2012:734734; Front Physiol. 2015 May 12;6:14).

[Ipy I'UCTOJIOTUMUECKOM MCCJeOOBaHMM Ha 21 CYTKMU I[IOCJI€ BBEOEHUMA
3JlacTa3kl BO BCexX 30Hax JIeTKOoT'O MHIIEM OOHapyXMBAJIOCh YMEPeHHO
BHPAXEHHOE [IOJIHOKPOBME COCYIOB MUKPOUUPKYJIJIAPHOT'O pycia 7

KalilJlJIApOB MeXaJIbBEOJIAPHEIX ITIepel'OpPpOIOOoK. Kpome sTOTO, oJlacCTasa
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IIpmBooMiia K YTOJIMEHNWIO CTEHOK aJIbBeOJI 3a cuerT JIMPO—

MakpodarajJbHOM MHOMIILETPALUMM, a TaKXe BOCHaJIMTEJIbHOM WHOMIILTPALNNA
MHTEePpCTHULUMAJLHOM TKaHM. [IpOCBeT OTHEeJIbHEX aJIbBeOJI TaKXe 3alloJIHEeH
MakpodparamMu ¥ JuMbpoOLUMTaMM. B pesyjbTaTe OeMCTBMSA IIOBpexIanlero

areHTa Ha »SJlaCTUUeCKMe BOJIOKHAa OpPOHXMOJ, AaJIbBEOJIAPHEX XOILOB U

aJlbBeOJI B IlapeHXMMe JIeTKMX OTMeUaJIMChk pacTaKeHMe aJIbBeOoJl U
PaspPHBH aJIb BEOJISPHEIX [IeperoponokK, pa3BuBalyiach oubdy3Had
sMpr3eMa. AHaJIM3 IIpelapaToB IoKa3aJ, 4YToO Ha 2l-e CyTKM OIHTa
3HAUMUTEJbHAaLg JacThb TKaHU JIEBOTO JIETKOTO OrlIa 3aHATa
SMOUBEMATO3HO~PaCIMPEHHEMN aJlbBeoJlaMM C pa3pylleHreM
MeXaJIbBEOJIAPHEIX [IepelOpOonoK. 3SMdMzeMa JoKallM30oBaJlaCb BO BCeX
JIETOUHHX II0JIIX. HamboJiee BHpPaXeHHHE [IOpaXeHMsa HaOIoIaluchk B

HMXXHEeM JIeT'OUHOM I1oJie (Tabismiia 4) .
Tabamiia 4

[Inomant »MOM3eMaTO3HO PacCHMUMPeHHOW TKaHM JIETKMX (% OT

HOPMAaJIbHOM) Yy MHIMEM B YCJOBUAX MHTpaTpaxeaJlbHOTO BBeIeHUd
»JjlacTa3s Ha 21l-e CyTKM B3KclhIepuMeHTa (M + m, n=b5)
BepxHee CpenHee HmxHee
T'py e
JeTouHOe IIoJie JleTouHoOe IIoJie JIeTOUYHOe II0oJie
VHTaKTHHM
0 0 0
KOHTPOJIb
[TaToJIOTUYEeCKUM 82,90 + 2,88
24,06 + 6,12* ©3,76 = 5,02 * ! !
KOHTPOJIb *
Coemuuenue I 35,28 £ 5,81
11,76 £ 1,48 * 37,09 £ 5,86 *e ! !
(3 MD/KT) * @
[MpuMeuaHMd :
1 - * - pas3jiMuMs OOCTOBEPHH I[10 CPaBHEHMIO C MHTAKTHBEIM KOHTPOJIEM
(p<0,05);
2 - @ — pazMuMa JOCTOBEPHH II0 CPaBHEHMIO C [DaTOoJIOTUUEeCKUM
KOHTpoJieM (p<0,05).

Beenenmre CoemmHeHMS 1 CHMXAJIO WMHTEHCHUBHOCTBL BOCIIAJIMUTEJILHOM

I/IH(]_)I/IJ'H::TpaLU/IM IMapeHXVME JIETKMX ¥V BHEHPaXeHHOCTM IIOJIHOKPOBMA COCYIOB

MVKPOUOVMPKYJIATOPHOTI'O pycila u KalrimJIJIApOB MeXaJIbBEeOJIAPHEIX
IIeperoponooK, YMEHEIAJIO OTHOCHTEJIEHYIIO IJIocmanb SM@MSGMaTOBHO—
PacCImMpeHHEX aJIEBEOJI I10 CPaBHEHNMIO C Ppynnoﬁ IIaTOJIOTMYECKOTI'O
KOHTPOJIA (Tabauia 4) . lloJlydyeHHEIe ITaHHEEe ITamoT OCHOBaHIE

BAKJIOUMTE, uYTO CoemmHeHMe II oKa3HBaeT TepaleBTUUYECKUM 20deKT

opm sMpmszseMe JIET'KOTO.
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HcciemoBaHMe TepaleBTHUYeCKOM akTuMBHOCTM CoemmHeHmMsT I Ha
Momenim XOBJlI y MOPCKHUX CBUHOK

VccienoraHue IPOBOOUIIN Ha MOPCKMX CBMHKaXx caMilax.
XPOHNUECKYI  OOCTPYKTUBHYK  OOJIe3HBb  JIeTKMX  BHBHBaJIM KYPCOBHM
SHOOTPaxXeaJIbHHM BBeIeHMeM JMIIoNoJMcaxapumga KJIEeTOUHOM CTeHKM K.
Coli (JIIIC) m »xcTpakToM TabauHoTro maepmMa (3THO) (Biol Pharm Bull.
2009 Sep;32(9):1559-64). OTI nojayuaJlu U3 cuTrapeT Mapku Hi-Lite
(AmoHwus) (cocTaB 1 curapeTs: cMojla 17 wMr/cur, HUKOTMH 1,4
MT/cur) . Ilepel IMIOJyUeHMEM SKCTpakKTa YIOalgjM CHUTapeTHHM (uiIbTp,
OJMHa CcurapeTH C ouiabTpoM 80 MM, OpM yhaJjleHuu ouibTpa 55 wMM.
SKCTpaKLUUD MIPOU3BOINIIN nIyTeM NIpPOTATMBAHUSA IOBEMa 3axKeHHOM
curapeTH uYepe3 PBS C MIOCTOSHHOM CKOPOCTBLIO, IIPU IIOMOIM BaKyyMHOTO
Hacoca (40 wm1/40 curapeT). BpemMsa CXUTaHMSA OIOHOM CHUTAPETH
cocTaBaaygo 180 cexyHn. g yIOaJleHMS YacTHIl IIOJYUYEHHEM DSKCTPakKT
dunpTpoBaIM dYepes OaKTepMallbHEM OUIETP C BeJIMUMHOM IHOpH 45 HM.
SCIO wmMHTaIupoBaJM MOPCKMM CBMHKAaM (0.3 w™I/MMH, 40 wMmH) Ha
eXeqHeBHO OIMH pa3 B CYTKM Ha 1-4, 6-9, 11-14, 16-19 cyTkwm. JIIC
VMHTAJMPOBaJiM MOPCKMM CBMHKaM (25 wMxr/mi, 0.3 MiI/MmH, 1Y) oOuH
pa3z B cyTkm Ha 5, 10 m 15e cyTru. o mocjenHel wuHrandumm 9CI,
Cpas’y TIocJe mnocjenHey wuHrajadaumm 3SCO um uyepe3 1.5 u 1nocse
nocJjenHey wuHTanAsuuy OCIH OPOBOIMJIM OlLEeHKY OGYHKUMM OEXaHusa (B
TeueHre 15 wMmH). Cpasy I[OCJe OleHKM OYHKUMM -OEXaHMS [IPOBOOWIIN
3abop OpPOHXOAJNBBEOJIAPHOTO JaBaxa (BAJI). Bzsgarme BAJl OpoBOOMIIM IIOI
HapKo3OM IIyTeM I[IPOMHBaHMA JIeTKUMX b-lo MJI IomoTrpeToro mo 37°C
OM3MOJIOTUUECKOTO pacTBOpa UYepes Tpaxen I[OIpM I[IOMOWM MIIPUIIEBOTO
mjoszaTopa.

B xuiokocTM OpOHXO0aJIbBEOJAPHOT'O CMEBa C IIOMOMBK KaMepEH
T'opsgeBa MNONCUMTHBAIM aOCOJITHOE KOJMUECTBO KJIETOUHEIX 3JIEMEHTOB B
1 wmxyg cMeea (omuTo3). 3BaTem BAJI ueHTpupyrmpoBasm npm 200 g B
TedeHre 10 wMmHYT. W3 ocalka KJeTOK TOTOBMIM MasKM, KOTOPHE B
DaJlbHelmeM OUMKCUPOBAJIM B MeTaHOJe U OKpalMBajJM [0 POMaHOBCKOMY-—
T'MM3e IOJIS [IoICcUeTa SHIONYJBMOHAJBHOM LUTOTPAMME .

CoemuuHenme I BBOOMJIM XUBOTHEIM BHYTPWXEIIYIOUYHO E€XeIHEeBHO 1
pas B CcyTkuM Ha 10-19%e CyTKM MCCJIeOOBaHMA (IIOCJIelHee BBeIeHUe -

3a 1 4y @mo mocJgenHew wuHTransuuy 3CIH) . T'pylnoe JOXHOM IIaTOoJIOTUU
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eMecTOo 2T m JIIIC mHTamupoBalin ¢u3. pacTBOp. KOHTPOJIBHEE XUBOTHEE
BMeCTO MCCJIedyeMOoTO BelleCTBa noJjiyyanu pPacTBOPUTEIIb B
SKBUBAJIEHTHOM OOBLeMe.

[lpoBemeHHOEe MCCJIemDOBaHMe IIoKaszalo, yTO Ha wMomesim  XOBJI
CoenuHeHMe 1 CHMXaeT IPUTOK KJIETOK BOCIIaJIeHU A B
OPOHXOaJIEBEOJIAPHOE NPOCTPAaHCTEO MOPCKMUX CBUHOK. Hambojee
BHpaxeHo CoemMHeHMe I CHMXaeT IIPUTOK HeUTPpodMIJIOB, MakpodaroB u

203MHOOMIIOB (Tabimua 5) .

Tabauita 5

KonuecTBO KJETOUHHX 3JIEMEHTOB B OpPOHXOAJIBBEOJIAPHOM JiaBaxXe Ha
Momesin XOBJI y MOPCKMX CBMHOK (Mtm, n=10)

KomMuecTBO KJIETOUHHX 92JIEMEHTOB B 1 MKJI
OPOHX0AJIEBEOJIAPHOTO JaBaxa
T'py e
Jleyko HemnTpo S03UHO Maxkpo JIrmdo
LIV TEL OMITEL GOMITEL baru LIV TEL
JlomHan 24884154 | 2876427 184465 2016+ +
IaToJIoTUA - - - 61120 48+15
+
KoHTpoJb 7925+£14584 163i;319 c76x187# 4789+£782# 168%+60
CoengnHeHME 18054123
I (0.014 27481174 & | 684+62#¢& 171+32 & #; 88+29
MI'/KID)
CoennHeHNe
I (0.14 34224434 & | 937+£141# 287+t6c4 # 2004+313 & 134+60
MI'/KT)
CoennHeHNE
I (1.4 41494+357#6& | 931+166# 245155 # 2820+£273& 71+29
MI'/KT')
[TouMeuaHM A :
# - omyMuUMe OT TIPYIHIIH JOXHOM IMaTOJIOTMM II0 t-kKpuTepun CTBIOISHTA
npu p<0,05;
& — OoTJMUMe OT TpPYNNH KOHTpOJsa 1o t-kpuTepuin CThOOEHTa IIPU
p<0,05.
Obobmasa I1OJIYyUeHHEE pPes3yJibTaTH, MOXHO 3aKJIOUNUTE, yTo

CoemmHenre II oOKa3HBAET BHPAXeHHOE TepaleBTUUECKOe IelCTBME IIPU
XOBJI.
NccnemoBaHMe akKTUMBHocTM CoeIMHeHMs 1 in vivo Ha Momenu

AJJIEePI'MYeCKOI'O PMHNUTA Y MOPCKMX CBMHOK
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Momeslb aJUIepIMUeCcKOoTO PUMHUTAa pealM30BaJiM I[I0 CTaHIapTHOM
MeTonuke (Int Immunopharmacol. 2013 Sep;17(1):18-25). MopCckuUxX
CBMHOK (250-300 rp) wmMMyHM3MpobBasM 4x KpaTHeM (Ha O, 7, 14 m 21
CYTKU) BHY TPUOPIOMMHHEIM BBeIeHMEM cMecu OoBaJIbOYMMHA (100
MKI'/CBUHKA) U TUIOPOKCHIA aJJIOMMHMA (5 MI'/CBMHKA), pPa3BeIeHHHEX U
CYCIIEHIMPOBAHHHX B (QM3MOJIOTMUYECKOM pacTBope. Ha 28-e CyTKHu
McceJledoBaHMSa PacTBoOp oBalbbymmHa (60 MD/MJI) KUMBOTHEIM BBOOWUJIN
MHTpaHas3aJIbHO 110 20 MKJI B KaxXOyw Ho3Opwow. Ha 35-e CyTKM XMBOTHEM
BBOIOMJIM pPacTBOp oBaJbOyMMHa (200 MKT/MI, 25 MKJ) BHYTPUKOXHO,
IpeIBapUTEILHO BHOPMB YUYaCTOK KOXM Ha CHIMHe. [loOTBepXIeHUEM
HaJuuusga CceHcubmam3aluum OBJIO QOpMMPOBaHME OTeKa M IIOKPpaCHEeHUS B
MecTe VHBEKIIUN . Ha 42-¢ CYTKHU VCCIelOoBaHUAa MTPOBOIOVIIN
MHTpaHa3aJIbHOe BBelleHMEe pPacTeopa OoBaJlbOyMMHA (60 w™Mr/MiI, 20
MKJI/HO3IOpg) . C LeJblo KOHTPOJS (OPMUPOBAHMA MMEHHO allJIepIUUecKOTO
BOCIIaJIeHU A OrlIIa chopMMpOBaHa Tpymnna JIOXHOVMMY HM3MPOBaHHEIX
XMBOTHEIX: Ha 0, 7, 14 wm 21 CyTKM CBMHKM IOJydaJlM PacTBOP
TUIPOKCUIA aJUloMMHMS (5 MI'/cBMHKAa), Ha 28-e u 3b-e CcyTKM - OuUs3.
pacTBOop, Ha 42-e oBajbdbymmHa (60 mMr/mMi, 20 MKJI/HO3IPSA) .

Coemquuenmss I, III, IV (0.14, 1.4 wMI/XI¢') BBOIWIM XMBOTHELM
BHYTPMXEJIYIOUHO ONHOKPATHO 3a 3 Y OO IIOCJeOHeI'O MHTpaHa3aJIbHOTO
BRBeIOeHMs OBaJibOyMMHA.

B TeueHme 2 U TIIocJe IIOCJIeODHEeTIO BBEeIOeHMSA oBaJlbOyMMHA
IPOBOIMJIM OlLIeHKY KJIMHUUECKMX IPOSBJIEHMM PUHUTA: IIOOCUMTHBAJINU
KOJIMUEeCTBO UMXOB, IIOUeCHBaHUNM HoCa.

PesyJIbTaTH MCCJeIOOBaHMM MNpelcTaBJIeHH B Tabjuiax 6-8.

YueT KIMHUUECKMX IMIPOSABJIEHUM aJlIJIepIMUeCcKOT'0 PMHMTA B TeueHUe
2X YacoB IIOCJIe IIOCJIeOHETO MHTpaHa3aJIbHOT'O BBEeIOeHUS OBaJIbOyMMHAa
XMBOTHEIM TIOKasaJl BHpPaXeHHOe  VYBEJMUEHMe Yy  DKCIEePMMEeHTAaJIbHHX
XKVIBO THEIX KOJIMYECTBA UMXOB u [IOUeCHBaHUM HOCa, UTo
CBUIOETEILCTBYET e KOPPEKTHOCTHU peaJn30BaHHOM MO eJINn
aJJIepIUUYEeCcKOT'O PUHUTA .

Tabnuiia 6

KimmHmrueckue IIPOABJIEHMA aJIJIEePI'MYEeCKOI'O PUMHMTa Yy MOPCKMX CBMHOKR

nIpM Tepanuu XMBOTHHX CoemmHeHmMeM I (Mtm, n=10)

I'pynna KommuecTBO KommuecTBO
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uMxoB/2uaca [IoYecHBaHMUll Hoca/2
Jaca

JJoxHad MMMyHM3alLWI 5,9%1, 3 12,5+3,1
KouTpoJssb 17+1,8* 6917, 4%
CoemuuHenme I (0.14

9,3x1,7 37,3+7,8*&
MI'/KI)
CoemmHenme I (1.4

12,1+1,5 41,0%£12,0
MI'/KT)
[TopuMeuaHM A :
* - OoTJIMUMe OT MHTaKTHOM TIpPylnH 10 t-kKpurTepuion CTbioIeHTa IIPU
p<0, 05
& — OTJMUMEe OT TPYIIH KOHTPOJA I0 L-kpuTepuioo CTbigeHTa IIpU
p<0, 05

Tabaumiia 7

KinmmHmrueckue IIPOABJIEHMA aJIJIEPI'MYEeCKOI'O PUMHMTa Yy MOPCKMX CBMHOK

Opu Tepalun XUBOTHHIX CoenmHeHueMm IIT (Mim, n=10)
KommuecTBO
KommuecTBO o
T'pynna rnovyecHBaHuUM Hoca/2
YUxXOB/24aca
Jaca
JIOXHasga MMMyHM3alud 5,940, 3 10,3%x2,2
KouTpoab 20, 6x0, 9% 75,4+6, 5*

CoemnHenmue IIIT
(0.14 Mr/xr)

17,8%0,7*&

32,518, 0*&

CoemmHenue III (1.
MI'/KT')

4

19,0+£1,1~*

39,949, 5*&

Tabauiia 8

KinmmHmrueckue IIPOABRJIEHMA aJIJIePI'MYeCKOI'O PUMHHMTa Yy MOPCKHMX CBMHOK

IpMY Tepanuu XMBOTHHEIX CoenmHeHuem 1V (Mtm, n=10)
KoJsimuecTrBO
KojqmmuecTrBO <
T'pynmna [IOUeCHBaHMUll Hoca/2
uMxoB/2uaca

daca
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JIoOXHad MMMyHM3alLUg 3,2%1,06 6,52, 33
KoHTpoJb 15,2+2,1* 20,8x4, 2%
Coemuuenue IV (0.14 1 440, 67 +1 1
MP/KP) 7 T=\Vy & 5/3— ’ 4
Coemnuenue IV (1.4

1,4+0,6 & 1,8x1&

MI'/KI)

BHYTpMXGHYHOQHoe BBelcHNe MOPCKMM CBMHKaM CoenMHeHMﬁ I,

III, IV BHP&aXeHHO CHWXAJO KOJUUECTBO KJIMHUUECKUX MPOSABJIEHUM
puHMTa. [loJIydeHHEIe pesyJbTaTh »TaknT OCHOBaHMe 3aKJIoUUThE, UYTO
Coemuuenuss I, IIT, IV oKasHRBRalT BHpPaXeHHOe TepalleBTUUeCKOoe

OeiCTBMe IIpU aJJIepIMUeCKOM PHUHUTE.

UccnenoBaume axTMBHOCTM CoelmMHeHMsT I 1in VvVivo Ha MoOIenu
bopPMaANMH-MHIOYLIMPOBAHHOI'O OCTPOI'O PMHOCHMHYCHUTA Y KPHC

VHOYKIMKO  OCTPOTOC PUMHOCHMHYCUTa IPOBOOMIIM Y  KPHC—CaMIIOB
Bucrap mnyTemM WMHTpaHaszaJIbHOT'O BBeneHusa 20 wMrja 7,5% ¢QopmMajiMHa B
KaXOel HOCOBOM xon. CoemmHeHMe 1 BBOOMJIM B mJos3axX 1.8 MI/xkr m 18
MT /KT eXeIHeBHO OIMH pas B CYTKM, HauMHadg uepes 24 u 1ocje
BBelneHUsa OGopMaliMHa, IIOCJIeNHee BBeIOeHMe IIPOUCXOIOMIIO Ha /- CyTKU.
IDexcameTason (0.6 MT/KT) BBOOMJIM B TOM Xe pexrMme. Ha 8-e CyTKU
IPpOU3BOOMIIM 3abop Haz3aJIbHOT'O CMEBa. B Ha3aJIbHOM CMEBE OLleHMBAaJIU
CyMMapHOe  KOJIMUeCTBO JIEMKOLUMTOB U  ONpenesyisIv JIeMKOUMTaPHYIO
bopmMy Iy .

AHaJIM3 Ha3aJIbHOTO CMBIBa IIoKas3aJl, UYTO OCTPHM PUHOCUHYCUT
COIPOBOXIAETCHA BHPAaXeHHHM IIPUTOKOM JIEMKOLMTOB B IIOJIOCTHL HOCA.
MakcuMaJIbHOe yBeJIMueHre OBJIO OTMEeUYeHO B OTHOIMEHMM KOJIMUYeCTBa
Makpodparor (rTabiauua 9).

BHYyTpmwXeJlyIOUHOE BBEeIOEeHMEe MCCJeNyeMOoT'0 COEeIMHEHMS KpECaM
CHUBUJIO coIepXxaHue MakpodallOB M HeMTpoOMJIOB B Ha3aJIbHOM CMEBEe IO
YPOBHSA MHTAKTHHX XMBOTHHX. I[IO0 BHpPaXeHHOCTM »HelcTBUsa CoemmHeHMe I

He yCTynoaJlo OekcamMeTa3oHy (Tabmauua 9) .

Tabauiia 9

KomuecTBO KJIETOUHEX 3JIEMEHTOB B Ha3aJIbHOM CMHEEBE KPHC Ha MOIEJIU
OCTPOTO pMHOCHMHycUTa (Mtm, n=10)

['pynrms KosimuecTBO KJIETOUHHIX 2JIEMEHTOB B 1 MKJI Ha3aJIbHOTO
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CMEIBa
HewnTpo S03UHO
JIeVKOUMTH Makpodparm | JIMMOOLIMTEL
GOMIIEL GOMIIEL
VHTaKTHEE 3420%641 3313+£632 715 6716 0x0
KoHTpOJIB 5568+1015 5217£980 1610 291£72%* 0x0
CoenmunHeHUE
I (1.8 5410%1143 5132+x1096 11+11 231+49%* 0=x0
MI'/KT)
CoenmunHeHUE 04614339
I (18 2490+339& g’ 0x0 28x7& 0x0
MI'/KT')
HeKcaMeras | j.351451% | 1664+433%
o (0.6 - - 0x0 68+23& 0+0
& &

MI'/KT')
[TouMeuaHM A :
* - OoTJIMUMEe OT MHTAKTHOM TpPyNONH IO t-kpuTepuio CTbIOIEeHTa IpU
p<0, 05
& — OoTJIMUMe OT TPYIIE KOHTPOJA 10 t-kpuTepun CTBOIEHTa [IPU
p<0, 05

Taxkmm oBpas3oM, [IOJIYYEHHHE pPesyJIbTaTH roxkasaJju, UTo

CoemmHeHMe I oOKa3HBaeT BHpPaXeHHOE TepaleBTUUeCcKoe MHOelcTBUe IIpu
PUHOCUHYCHUTE .
UccnemoBaHMe akKTuMBHoOcTM CoemuHeHMsa I in vivo Ha Momenu

HeuHbeKLMOHHOTO QapMHIMTa Yy KPHC

MomeJyib HeMHOeKIMOHHOTO (apMHIMTa pealiM30BajlM Ha KpHCcax-
camulax JIMHUM  BucrTap. KpricaM OPOMBBOOMIIM  aHeCcTe3Mio  HaTpui-
THUOMNEeHTOHOM (50 MI'/KI', BHYTPUOPKIMHHO) UM B HAPYXHYID AIPEMHYID BeHY
BCTABJIAIM KaHIOJI C TPyOKOM M3 CUIMKOHOBOTO KayuykKa RenaSil® (SIL
037, Braintree Scientific, Inc., Braintree, MA) C IIOMOIIBLIO
TellapMHN3VMPOBAHHOTO OV 3MOJIOTUUECKOTO pacTBoOpa (40 EO/MiT) .

Kpacurenr 2BaHc ToJydon (Evans Blue, 32I') (30 MT/KI') BBOIMJIM BCEM

KVMBOTHEIM BHYTPMBEHHO UWepe3s KaTeTep, dYepes 10 MMH T1oCJIe BBEeIEHUA

KpacuTeyigs OSI' Ha IIOBEePXHOCTL CJAMBMCTOM TJIOTKM HaHoCuIM 30%-vl1

pacTBop OGopMaliMHa cJenyiomyM ofpasoM: ABHK CcJleTKa BHTACKMBAJM,
0BJlacTh TJIOTKM OTKPHBAJM IJIYyOOKO B IIOJIOCTM pPTa C IIOMOWBI TYIIEX

IUIIIIOB WM OCTOPOXHO CTEePWMJIBHEIM BaAaTHEIM TaMIIOHOM 3 Pazsa HaHOCHUIIMI
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pacTtBOop OQopmasiMHa (50 MKJI) B TeueHMe 5 CeK IIpM KaXIOM HaHEeCEeHUM.
B MHTaKTHOWM TpYyIe NPUMMEHSANIV QU3UOJIOTHUUECKUM pacTBOpP.

Uepez 60 MMHYT TI[IOCJIe HaHeceHusa 30% pacTeopa dopMasMHa
XMBOTHEIX SBTaHal3UpPOBaJIM IIyTeM OOeCKPORJIMBaHMA. I['OJIOBHYKD UYacThb
KaXOoM KPHICH IIepdysnpoBaM IelapUMHUSUPOBAHHEM (U3MOJIOTHUYECKUM
pacTtBopoM (40 EIO/MJI), UYTOOH YIaJUThb BHYTPUCOCYIMCTHNM KpPaCUTEJIb
or.

CTeleHb BOCIAJIeHMI OLEeHMBaJM II0 TecTy »SKCCyDaluM KpacUuTeJis

S9BaHca TrToJiydoro (9I'). Kpacurens 3I' M3 TKaHM BKCTpalMpoBaJld B

bopmamMun 1npu 55°C B TeueHme 24 YacoB, U TIOIJIOHEHUE OIIpelellsain
crnekTpodpoTOoMeTpUUeCKM IOpu 620 HM. KoJIMUecTBO KpacUTeJId B TKaHU
PacCCUMTHBAJM, MCIOJb3ySa CTaHOAPTHYK KPUBYID IOJS KpacuTeJid OSBaHCca
roJly®oro, ¥ BHpaxXaJlyM B MHMKpOT'paMMax KpacCUTeJd Ha I'paMM CHPOTO
Beca TKaHU (MKT/T).

Coemuuenve I BBOIOMIM BHYTPMXeJNylodHo 3a 24 wm 1 uw 1o
HaHeceHMs ¢opMasibOeruIa B Ho3ax 6 ¥ 18 MI'/KrD. KOHTPOJILHOM TpPYIIIe
BBOIMJIM PpacTBOp OGopMalbIeruOoa C KoHUeHTpaumen 30%. B KauecTiBe
IpernapaToB CpPaBHEHMS MCIOJB30BaJIM HOeKCaMeTa30H U IUKJIoOQeHak.
IDexcaMeTasoH (0,6 MI'/KI) " OUKJIOPEeHAK (8 MI'/KT) BBOIOMJIIN
BHYTPMXEJIYOOUHO 3a 24 w1 d4W 1o HaHeCeHUd odopMajbrmeruua.
PesyJIbTaTH MCCJENOBaHMA IpelcTaBJieHH B Tabiauue 10.

V3 Tabmauuus 10 BMIOHO, UYTO BBeleHMe oOQopMalbIeruna (KOHTPOJIL)

IIpmBOoIOMUT SHAYUTeJIbLHOMY YBeJIMYeHUIO KOHLIeHTpaluum Kpacurelld B

TKaHM, UYTO TOBOPUT O BOCHaJIeHUuM TJIOTKM Y KPHC - OQapMHIUTE.
Hccrnenyemoe coenMHeHue PO ABUJIO 3HAUUTEJBHY 3aMmUTy oT
BHIBHBAEMOT'O  popMajibmneTrmMIoM  dapMHIMUTA. Coemuuenne I oKaszaJio
OeliCTBMEe BO BCexX TeCTHMPYEeMHx IJo3ax (6 um 18 MI'/KD) -KOHIeHTpalud

KpacuTeJsid B TKaHM CHUBMJIAaCk B 2.8 M 6.4 paza, COOTBETCTBEHHO, IIO
CpaBHEHMI0 C KOHTpPOJIeM. BBeIeHMe @IekcameTasoHa (0,6 MI'/KID') Takxe
[IPUEBOOMIIO K YMEHBIeHU BOCIIaJIEHUA : KOHIIEHTpalMs KpacuTeJid
CHM3MJack B 2,1 pazsa. JukigodpeHak >PPeKTa He OKa3all.

Taxmum oBpas3oM, [IOJIYYEHHHE pPe3yJIbTaTH nokas3alu, UToO
CoemmHeHmMe I OKa3HBaeT BHpPaXeHHOe IIPOTHMBOBOCHIAJUTEJIbLHOE OeMCTBUE

npu QapmHIUTE.

Tabmauila 10
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KOHHGHTpaHMM KpacurTeiid SBaHca ToJyfboTro B TKaHM ITJIOTKU KPEIC

T'pynna KoHLeHTpaluus KpacUTess B TKaHM, MKI/MT
VHTaKTHEIE 0,029+£0,004
KouTpoJb

*
(bopmanbmerun - 30%) 0,141£0,015

CoemuHeHMue I (6

MT'/KT) 0,051+0,016*¢&

CoemuHeHMme I (18

MT/KT) 0,022+0,003 &

IDexcamMmeTasoH 0,6
0,066x0,009*&

MT'/KT

IuksiodpeHak 8 MI/KD 0,112+0,031*

[TouMeuaHM A :

1 - * - ©pazamMuud CTaTUCTUUECKM SHAauUMMEL I[I0 CpPaBHEHUKD C
vHTakTHEIMU (p<0,05) ;

2- & - pasuuug CTaTUCTHUUYECKM  3SHAUMMEL 1[I0 CpaBHEHMI C

MHTakKTHEMM (p<0, 05) .

HccrnemoBaHme akTUMBHOCTM CoemmHeHmMst II Ha MoOenu OJI@OMMIIMH-
MHIOYLIMPOBAHHOI'O IIOPAaXeHMUSI JIET'KMUX

MoneJss BIIeOMUIIMH-VHOYIMPOBAHHOTO IopaxXeHmsa JIETKUX
peaJmMs3oBaJiM IO CTaHOapTHOM MeTonmuke [Am J Respir Cell Mol Biol.
2009 V. 41(1). P. 50-58]. Memam-camiuaMm JVHMKM Balb/c OIHOKpPaTHO

SHIOTpaxXeajlbHO BBOOMIIM PacTBoOp OJieoMMUMHa (4 eIUMHMIL/KD B oOLeMe

50 MKJI) . CoenuHeHMue IT1 BBOIMJIN MEIIaM JIMHUMA C57BL/6
BHYTPWXEJIYOIOUHO, OBYKPATHO - 3a 1 OO BBeleHMA OJIeOMMIMVHA UM Uepes
12 4y 1nocJyie BBeleHuA OJjeoMMUMHa. UYepes 244y 10CJle BBEeIOEHUHA

BjleoMMIIMHa OPOBROOWIIM 3adop OpoHXOAJLBEOJIAPHOTO JlaBaXa. B JaBaxe
OlLleHUBaJN CyMMapHOe KOJIMYECTRO JIEVKOLIUTOB u onpeneysanaun
JeVKOoLUUTapHy GOopMyIIy.

PesyJbTaTH  MCCJeIoBaHMA  IIokaszall, UTO  BHYTPWXeJyIOouHOe
BBeleHue CoemmHeHmMss II CcHMXaeT IIPUTOK KJIeTOK BOCIaJleHUSa B
OpPOHXOaJIbBEOJIAPHOE IHpocTpaHcTBO (Tabmmua 11). 59TO maeT OCHOBaHME
3aKJIOUnUTL, uYuTo CoemmHeHMe II oOKasbBaeT IIPOTHMBOBOCIHAJUTEJILHOE

OelicTBRUE IIpm IIopaxXeHurM JIET'KOI'O.
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KomueCcTBO KJIETOUHEIX 3JIEMEHTOB B 6pOHXOaﬂbBeOﬂHpHOM JlaBaxe MbIIeM Ha Momesir OJIeOMMUIIVMH-—

VHOYLUMPOBaHHOT'O OCTPOI'O IIOpaXeHMA JIeT'KUX

(Mtm,

n=10)

Tabmauiza 11

Hosa KommuecTBO KJIETOUHHIX BJIEMEHTOB B 1 MKJ OPOHXOAJIBEBEOJIAPHOM JiaBaxXe
I'oy e COoenuMHeHuHd,
MD/ KT JIeVKOLIUTH HeviTpodns S0 3MHOQNUIIE Makpobaru JIMMOOUMTEL
VHTaKTHEIE - 151,32+23,85 8,51+4,12 0,400, 30 122,15+14, 69 0,00x0, 00
KoHuTpoas - 412,13+65,00% 212,39%£37,00%* 0,000, 00 199,744+34,00 0,00zx0, 00
3 122,344+15,96 & 82,77+16,87 *& 0,000, 00 39,57+£7,91*& 0,000, 00
CoenuHeHUNES
IT
30 199,124+46,59 & 55,21412,53* & 0,00x0,00 143,904+39, 26 0,00x0, 00
[TprMeuaHmUd :
* - OoTJIMUME OT TIPYIIE MHTAKTHHEX I[I0 t-KpuTepuwno CTeoOeHTa oOpu p<0, 05

& — OTJIMUMEe OT TPYIIE KOHTPOJA 1o t-kpuTepwmio CThiaeHTa npu p<0, 05
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HccrnenoBaHue aKTMBHOCTHU CoennHeHUSA Iv MoOenn
JINIIOIIOJNINCAXAPUO-UHIOYILIMPOBAHHOT'O OCTPOI'O IIOPAXEHUSI JIGTKUX Y KPHC

MoneJib  JIMIIONOJIMCAXapPUI-MHIYLUMPOBAHHOTO  OCTPOTO  IIOpaxXeHUsd
JIeTKMX peajiM30BaliM IO CTaHmapTHOM MeTonuke [Lin Tong, Jing Bi,
Xiaodan Zhu, Guifang Wang, Jie Liu, Linyi Rong, Qin Wang,Nuo Xu,
Ming Zhong, Duming Zzhu, Yuanlin Song, Chunxue Bai. Keratinocyte
growth factor-2 is protective inlipopolysaccharide-induced acute

lung injury in rats // Respiratory Physiology & Neurobiology.

2014. V. 201. P. 7-14]. CaMKaM KpPEC JIMHMM BUCTap sHIOOTpaxeaJibHO
BBOOMIIN pacTBOp JIMIIonoJiMcaxapunoa (JIic) , IPUTOTOBJIEHHHM Ha
OM3MOJIOTUUECKOM pacTBope. XMBOTHEIM  TPYIHINH  JIOXHOWM  [AaTOJIOTUU

BRBOOMIM OUBMOJIOTHUUECKUM pPacTBOP B TOM Xe o0ObeMe. Uepes 48 u
nocjie BBeIeHusa JIIIC y XMBOTHHX OTOMpPalM OpPOHXOAJILBEOJIAPHEM JlaBax
(BAJI) . B3aTme BAJl ODpOBOIMIM MO HAPKO30M IIyTeM IIPOMHEBAaHUSA JIETKUX
5-10 M nozmorpeToro mo 37C QM3MOJOTMUECKOTO PpacTBOpa Uepes Tpaxen
IpY [DOMOIM WIPHUIEBOTO Oo3aTopa.

B  XMOKOCTM OpPOHXOAJIbBEOJIAPHOTO CMHBa& C I[IOMOWBI KaMepPEH
T'opseRa NOIOCUMTHBAJM abCOJIOTHOE KOJMUUECTBO KJIETOUHHX SJIEMEHTOB B
1 MKJ CMBEBa. 3aTeM OpPOHXOAJIbBEOJIAPHEM JlaBaX LEeHTPUQYTUMPOBRAIM IIPU
200 g B TeueHue 10 wMmMHYT. WM3 ocalka KJeTOK TOTOBMUIIM Ma3KH,
KOTOpPHE B IajlbHeumeM OUKCUPOBAIM B MeTaHOJIe M OKpallMBajM IIO
PoMaHOBCKOMYy-I'MM3e @JIA HOOCUeTa LUTOI'PaMMEHL.

CoemuueHMre IV BBOOMJIM KPHCaAM IOBYKPATHO, BHYTPMXEJIYOOUHO, 3a
lu pmo BBenmenHus JIIIC u uyepes 24 u nocJye BBeneHwus JIIC.

Pe3yJbTaTH MCCJIeNoBaHMA  TIoKaszaJu, YTO  BHYTPUXEJYIOUHOE
BBenmeHue CoemmHeHMsT IV CHMXaAeT TIPUTOK KJETOK BOCHIAaJIeHUA B
OpoHXOaIbBEOJIAPHOEe HNpocTpaHcTBO (Tabmuua 12). 3To DaeT OCHOBaHME
3aKJOUUTL, UYTO CoemmHeHMe IV OKal3HBaeT MIPOTHMROBOCHAJIUTENLHOE

oelicTBUE IIpm IIopaxXeHUrM JIeT'KOTIO.
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Tabaumitza 12

KonmmueCcTBO KJIETOUHEIX SJIEMEHTOB B OPOHXOAJILBEOJIAPHOM JiaBaxXe KpPEIC
Ha Mogmesm JIIIC-MHOYUMPOBAHHOT'O OCTPOI'O IIOopaXeHMd Jelkux (Mm,

n=10)

KommuecTBO KJIETOUHHX 5SJIEMEHTOB B 1 MKJI
OPOHXOAJIEBEOJIAPHOM JlaBaxe
Hosa
CoeIVHEH — i i o
TPy 5 g g 3 2
us, S 54 54 © S
= o 5 S =
¢) 3, ] o) 9]
MT/KT % B = 0, S
= = " & S
0] 3 o © S
= 2 & = =
VHTaKTHEE - 2263+311 199159 0+0 20631265 00
JIoxHa g
34344351 825+115 00 26091302 00
1aToJIOTUA
1293711837 | 3304£597 9633+1502
KouTpoJb - 0x0 0x0
, O # *H# *H#
CoemmnHeHUES 4485+815%
1.8 785+181& 00 3699+653& | 0£0
Iv &
[lprMeuaHmA
* - OTJIMUMe OT TIPYHINE MHTAaKTHHX I[I0 KpuTepuio Kpackeja- YoJumca
npu p<0, 05
# - omMuMe OT TPYINHE JOXHOM IIaTOJOTMM II0 KpuTepuio Kpackeja-
Yosmca mnpu p<0,05
& — OTJIMUME OT TPYIIH KOHTPOJA IO KpuTepuw Kpackeja- YoJumca IIpU
p<0, 05

UccrnenoraHue axkTuBHOCTM CoOeIMHEHUS IT, CoennHeHUSA Iv,
CoemuueHnss VI, CoemmHenmst I Ha MOIeNM JIMXOPATOUYHOM peaKLuu Yy
KPEIC

Momesib JIMXOPAaIOUYHOM pPeakKUMM peajM30BajM IO CTaHIapTHOM
MeTonuke [J Neurosci Methods. 2005. V. 147. P. 29-35]. Kprcam
JvHuM Wistar HDoOOKOXHO BROOAMIM 20% CYyCHeH3UM I[IeKapCKUX OpOXKen
(12 mn/xr). CoemmHenmsi I, II, IV, VI, VIII BBOIMIM OOHOKPATHO,
BHYTPWXEJIYIOUHO, dYepe3 14 U 1[ocje BEeleHMA IOPOoXKel. PeKTallbHYK
TeMIepaTypy M3MEPAIM 3BJEeKTPOTEPMOMETPOM OO BBEeIOEeHMA IIMpOoTeHa U

Ha CcaMOM BHCOKOM TOUKe pPa3BUTUA TepMUUeCKOM peakluu - udepes 19 u
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I0CJIe HeTro. AHTUOMPOTEHHOe IelCTBMe COeIMHEeHUM MCCJIeNOoBaJIOCh B
2-7 BDKCIepMMEeHTax.

Pe3yJbpTaTH MCCJIeOoBaHMA  IIoKaszalu, UTO  BHYTPUXEJIYIOUYHOE
BBeIeHMe MCCJeOyeMHX COeOMHEHUM CHUBUIIO IIPUPOCT pPeKTaJIbHOM
TeMIIepaTypeE  TeJjla  KPHC (TabamLE 13-17) . [IoslydyeHHEE  OaHHEE
[IO3BOJIAIT  3aKJIOUUTE, uro CoemuHeHuUss I, II, Iv, VI, VIII
OKAaB3HBalT aHTUIMPOTEeHHOe HOeMCTBUE.

Tabauiia 13

[IpUPOCT pPeKTaJIbHOM TeMIIepaTyph TeJla depes3 19 u mocje MHOAKOXHOTO

BBeIeHMd Opoxkel kKprucaMm,°C (Mim, n=30-90)

Hosa KosmuecTBO
IIpUPOCT peKTaJIbHOM
T'pynmna coeIMHeHUsd, XMBOTHEIX B
TeMIlepaType Teja, °C
MI'/ KT TpyIne
VHTaKTHLe - 70 0,05+0, 05
KOHTpPOJIB - 90 1,70+0, 06%*
0.18 40 1,18+0,08*¢&
Coemuuenue II 0.6 30 0,78%x0,07*&
1.8 70 1,09+0, 06*¢&
[TouMeuvaHM A :
* - OTJIMUMe OT TIPYNIE MHTAKTHHX I[I0 KpuTepuio Kpackeja-YoJumca
npu p<0, 05
& — OTJIMUMe OT TPYIIH KOHTPOJIA IO KpuTepun Kpackeja-YoJumca IOpU
p<0, 05

Tabauita 14

[IpUPOCT pPeKTaJIbHOM TeMIIepaTyph TeJla depe3 19 u mocje MHOAKOXHOTO

BBeIeHMd Opoxkel kprecam,°C (Mtm, n=30-90)

Hoza IIpUpPOCT peKTaJIbHOM
KommuecTBO XMBOTHHX
T'pyrnma coeIMHEeHUd, TeMIIepaTypH Tejla,
B TpyIIe
MI'/ KT oC
VIHTaKTHEIE - 70 0,30+0,10
KoHTpOJb - 90 1,90+0,10%*
CoenmHeHUe 0.018 40 0,90+0,10*¢&
)2 0.18 30 1,00+0,20%s
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[TouMeuaHMAd:

* - OTJIMYMe OT TDpPYyINNE MHTaKTHHX I[I0 T-kpuTepuio CTBIOOEHTa IpU
p<0, 05

& — OmIMUMe OT TIPYIHINE KOHTpoOJA IO t-KpuTepuno CTbBOOEHTa IIPpU
p<0, 05

Tabmauila 15
[IpUPOCT PeKTaJILHOM TeMIepaTyphH TeJa uepe3 19 u mocje MNOOKOXHOTO

BBeleHUd IOpoxkel KpoicaM,°C (Mtm, n=40-70)

Hosa KosmmuecTBO [IpUPOCT peKTaJIbHOM
Tpynmna COoenouHeHu4d, XMBOTHEIX B TeMIIepaTypH TeJia,
MT/KT TpyIie °C
VHTaKTHEE - 50 0,01+0, 08
KOHTPOJIE B 70 1,70+0,07*
0.018 40 1,01+0,09*&
0.06 40 0,88+0,11*&
Coemuuenne I 0.18 50 1,01+0,08%*&
0.6 40 0,8810,11*&
1.8 50 1,1440,09*&
[TouMeuaHM g :
* - OoTMYMe OT TIPYyINNH MHTaKTHHX I[I0 KpuTepu Kpackeja-YoJumca
npu p<0, 05
& — OoTJMUMe OT TPYIIE KOHTPOJIA IIO KpuTepuw Kpackeja-YoJumca IIpU
p<0, 05
Tabauua 16

[IpUPOCT peKTaJIbHOM TeMIIepaTyph TeJla depe3 19 u mocje MNOAKOXHOTO

BBeIcHNA npomeﬁ

KpecaM, °C  (Mtm, n=40-70)

Hoza KosmmuecTBO
[IpUPpOCT peKTaJlbHOM’
I'pymmna coenmHeHus, KMBOTHEIX B
TeMIlepaTypr Teja, °C
MI'/ KT TpyIIne
VHTaKTHEE - 50 0,03+0,07
KOHTPOJIb - 70 1,75+0,07*
0.018 40 1,18+0,08*¢&
Coemnue- 0.06 40 1,28+0,07*&
Hue IV 0.18 50 1,36x0,05*
0.6 40 1,27x£0,09*¢&
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[TouMeuaHM g :

* - OTIMYMe OT TIPYyINIH MHTaKTHHX I[I0 KpuTepuw Kpackeja-YoJumca
npu p<0, 05

& — OTJIMUMe OT TPYIHIE KOHTPOJIA IO KpuTepui Kpackeja-YoJimca IIpHU
p<0, 05

Tabauua 17
[IpUpoCT pekTaJIbHOM TeMIepaTypH TeJla depe3s 19 u mocjie INOAKOXHOTO
BBeleHUd Opoxxen

kpeicaMm, °C (M#tm, n=40-70)

Hosa KosmmuecTBO [IpUPOCT peKTaJIbHOM
T'pynna COoeIVHEeHWH, XKVMBOTHEX B TeMIlepaTypH Tela,

MI'/ KT TpyIne °oC
VHTaKTHEE - 10 0,3240,21
KOHTPOJIbL - 10 1,83+0,11*
CoenunHeHUE

1.8 10 1,16x0,12*&
VIII
[TouMeuaHM g :
* - oTJMuUMe OT TPYIINE MHTaKTHBEIX I10 KpuTepuw Kpackejga-YoJumca
npu p<0, 05
& — OTJIMUMEe OT TPYINIIIE KOHTPOJIA II0 KpUTepuw Kpackeja-YoJumca IIpU
p<0, 05

HccnenoBaHmue axTuBHoCTUM CoemuHeHuss I m CoemuHeHusi IV Ha
MoOenn crieLmpmnueckom boJjieBon peaxiLmn MeTOoIOM XMMUYECKOI'O
pasipaxeHusi OPIUMHE (TeCT «YKCYCHEE KOPpUM»)

MomeJsik cHeuudmuUueckom ©O0JIeBOM peaKlUUMM MeTOIOOM XUMUUEeCKOTO
paszipaxeHusa OpomMHE (TecT «YKCYCHEE KOopumM») peaamMsoBaj M 10
CTaHOAPTHOM MeTomOMKe. [IJIg IMIPOBeIeHUS TecTa «YKCYCHHE KOopumM»
MBIIaM JIMHMM  Balb/c MHTpalepUTOHeaJIbHO BBOOMIM 1% YKCYCHYIO
KMCJOTY B oBbwkemMe 10 My Ha 1 KI' MacceH XWMBOTHOTO. CoemuHeHusi I,
Iv, VII, IX, X BBOIOMJIM BHYTPMXEJYOOUHO, OIHOKpPaATHO, 3a 1 Y »Oo
BBEeIOEeHUSA YKCYCHOM KV CJIOTH . OueHMBaJIM KOJIMYECTBO Kopuen
(CYDOPOXHEE COKpalleHu s OPIOITHEIX MBI, COTIPOBOXIAKMUXC I
BHTATMBaAHMEM 3aIHMX KOHEUHOCTeM U HOporubaHMeM CIOMHH) 3a 15 MMHYT
Iocjle BBeleHUS YKCYCHOM KMCJIOTH.

PesyJibTaTH  MCCJEIOBaHUSA rnoxasaJmu, uTo BHYTPWXEIIYIOUHOE
BBeleHue CoemmHeHUMn I, Iv, VITI, IX, X  BHPaXeHHO CHUXaeT
KOJIMUECTBO KOpUeM Yy MeIIeM, BHEBBAHHEX BHYTPUOPKIMHHEM BBeIeHVEM

YKCYCHOM KMCJIOTH (Tabamue 18-19). [ToJlydeHHEIe pes3yJibTaTH
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yTo CoemmHeHUs: I,

v, VII,

IX, X okaszeBawnT

BEHPaXeHHOE TepalleBTUUEeCKOe oericTBUe Inpn O0JIeBOM CHMHIPOME .

Tabauiia 18

KonMuecTBO YKCYCHHX KOpUelM Ha MOIeJM Ccleumdpmueckoym OoJIeBOM

PeaklurM MeTOIOM XVMMMUeCKOI'O pa3lpaXeHNMA GPDMMHM

(TecT «yKCYCHHE

kopum») (Mtm, n=10-31)
Hoza KosmmuecTBO KommnuecTBO
T'pyrmna coeIMHeHM, XKMBOTHEIX B Kopuen 3a 15
MI'/KD TpyIne MUHYT
KoHnTpoJb 31 34,68%2,40
0.03 10 22,70x2,14%*
0.3 20 13,90+2,23*
CoemgnHeHMne 1
3 20 18,65+2, 44+
30 20 21,15+2,97*
0.03 10 23,60x2,54~*
0.3 10 15,50+2, 63*
CoemmnHeHMe IV
3 10 19,20+3,43*
30 10 15,30£3,10%*
KeTopoa 15 20 23,60+1,87*
[lpyMeuaHmAa
* — OTJIMUME OT TPYIIE KOHTPOJA O t-kpuTepuio CTbOOEHTAa IIPU
p<0,05.

Tabauiza 19

KoMuecTBO YKCYCHHX KOPUeM Ha MOIeJIM CIeLMduuecKoMr OO0oJIeBOM

pPeaklMrMM MeTOIOM XVMMMUYeCKOI'O pa3ldpaXeHMA GpDMMHH

(TecT «YyKCYCHEe

kopum») (Mtm, n=10-31)
Hoza KosmuecTBO KommuecTBO
T'pymnna coenuHeHUs, XMBOTHEIX B KopueMr 3a 15
MT'/KT TpyIne MUHYT
KoHnTpoJb 10 48+5,71
CoemuHeHNe VII 0.3 10 17,6+2,81*
CoemuHeHNne IX 0.3 10 11, 6+3, 5%
Coemuuenne X 0.3 10 17,213, 4%
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[TouMeuaHMAd:
* — OTJIMUME OT IPYIIIE KOHTPOJA IO t-KpuTepuio CTbOOEHTAa IIPU

p<0,05.

UccnenoBaHue axkTuBHoOCTUM CoemuHeHuss I wum CoemuHeHusi II  Ha
MOOENM TEepMMUMUYECKOI'O OOJIGBOI'O paBIOpaXeHMsl «I'opsivuasi ILJIacTHUHA»

Momesib TepMHMUeCKOTO OOJIERBOTO pal3dpaXeHMs «Tropddad ILJIacTHMHa»
peajJM30BaJiM II0 CTaHOAapPTHOM MeTomMkKe [Barrot M. Tests and models
of nociception and pain in rodents. Neuroscience. 2012 Jun
1;,211:39-50.]. CoemmuHeHme I u CoemmHenHMe II BROIOMJIM MbIIaM JIMHUMK
Balb/c BHYyTPWMXeJIYIOUHO, OINHOKpaTHO. UYepes 1 u T1ocjie BBeleHUMI
opemnapaTa OPOBOOMJIM TeCcT «TopsfAuas IJlacTuHa». OJsS [OIpoBedeHUs

TeCTa «Iropddad IIJIaCTHUHa» MBINEM IIOMemaJiM Ha rop4d4dyrn IIJIaCTHUHY,

TeMrepaTypa (+55+1°C) KoOTOpOM IIOCTOSHHA. PerucTpUpPOBAJM BpeMd
IIepBHX TIPOABJIeHUN OOJIeBOM peakKlUuM Yy Memme¥ (oOJaM3BBaHMe Jall,
IOANPHTIVBAHUE) ¥  BHUMCJAIM CpelHee JlaTeHTHOe BpeMd IopoTa
BoJieBOM UyBCTBUTeJIbHOCTM (IIBU, cek) B KaXIOoW TIpyIie.

PesyJibTaTH  MCCIeIOBaHMA  IIoKas3aJiu, UTO  BHYTPUXEJYIOOUHOE

BBelleHMe MCCJIedyeMBIXx CcoeluMHeHMM B 1,5 pasza yBeJMUWIIO IIOPOT
OOJIeBOM UYBCTBUTEJILHOCTM MHIIEN I[IpM [IPOBeIeHuM TecTa 'Topddas

mwtacTuHa” (Tabjgmua 20) . I[oJlydeHHEEe JaHHBEe I[I03BOJIART SaKJIouMTh,
UTo CoenuHeHME I u CoenuHeHMNE IT OKas3HBalT BHPaXeHHHM
aHaJlbTeTHUUecKkuy sddexkT Hnpu OOJIEBOM CHHIPOME.

Tabmnuia 20
[Iopor 60JIeBOM UYyBCTBUTeJIbLHOCTUM (IIBY) Ha MOOEJIM TepMUUeCKOTIO

Q

BoJIeBOTO pasipaXeHlMd «Tropddad IJIaCTMHa», © K 3HadUeHMAM 1O

BBeOeHuUsa npenapaTta (Mtm, n=20)

Hosa coeIMHeHU4d, Yepes 1 yac, % K
T'pyrmna
MT/KT bony
KoHTpoJIb 72,51%+5,80
0.3 101,13+9, 64~
CoemunHenue I 3 95,28x6, 79*
30 104,55+8,52*
0.3 97,43+x6,43*
CoegnHeHMne I1
3 90, 5416, 59*
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30 110,184+11, 9*
[TouMeuaHM A :
* - OTJIMUMe OT TPYHINE KOHTPOJA IO t-xkpuTepuin CTBIOOEHTa IpU
p<0, 05.

HccnenoBaHue aKTUBHOCTU CoelMHeHMsT 1T Ha MOOeNM CIOHTaHHOI'O
oxupenust y msment guaum db/db

IO MOOeJIMPOBAHUS CIOHTAHHOTO OXMUPEeHMUS MCIOJL30BaJM MBIIEeN
guauy  db/db, KoTophe HeCyT pPeleCcCUBHEM TeH leptin receptor-
Leprdb-(db) (8-a rpynna clernjyenus, 4-g xpomocoma) [Cardiovasc.
Diabetol. 2012. V.11. P. 139-147; Biochem. Biophys. Res. Commun.
2016. V. 472. P. 603-609].

Coemuuenme II BROIMIM BHYTPUMXEJYOOUHO, HauMHasd C / HeImeau
KM3HM KMBOTHBEIX. EXeHeIeJJbHO Ha 6-12 HemeJdax KMU3HM XMBOTHHX
V3MEPAJIM MaccCy TeJla XWUBOTHHX .

PesyJbTaTH MCCJIEOOBaHMA IIoKaszajiM, YTO Ha MOIEeJM OXUPEeHUSA
BHYTPMXEJIYOOUHOEe BBemeHMe CoemmHeHusi II B pJos3e 7.5 MID/KD MoImam
CHMXaeT HNPpUPpOCT MaccH Teja db/db-memerr (Tadmuua 21) .

[IoJlydeHHEEe pe3yJIbTaTE TOBOPAT O TepaleBTUUEeCKOM OeMCTBUU
Coemmuenmusi II 1[pu oOXupeHMM. TepamneBTHUUeCKUM 20bekT HauMHaeTCcsd
yXe Ha 4 HeleJle NnpuMeHeHud CoemuHeHus: IT.

HccrnenoBaHue AKTUBHOCTU CoenuHeHUSA II Ha MoOenn
MeTaboNIMuecKOor'o CHUMHIpOMAa

MomeJsb MeTaboJIMueCKOTO CHMHIOpOMAa peann3oralu nyTrem
comepXaHMs KpPHC—-CaMLOB JIMHMM Wistar B TeueHMe 16 HemeJib Ha
BHICOKOXMPOBOM  IOHUeTe («oveTa KadpeTepua») B COOTBETCTBUM CO
CTaHDapTHOM MeTommkoy [Rothwell N.J., Stock M.J., Warwick B.P.
Energy balance and brown fat activity in rats fed cafeteria
diets or high-fat, semisynthetic diets at several 1levels of
intake // Metabolism. 1985. Vol. 34(5). P. 474-480].

C 10-# mo 16-1 HeIeluM IUEeTH JKMBOTHEIM OIBTHHX TPYII
BHYTPUXEJIYOIOUHO OIMH pas B CyTku BBonuin CoemuHeHMe II. OLeHKY
aKTMBHOCTHU MCCJIENYEMOT O cCoenMHeHMSs IPOBOOMIIN C TTOMOIIBIO
eXEeHEeNEJILHOTO M3MEPEHMS MaACCH TeJla.

PesyJjbTaTe  MCCJEeOOBaHMA  IIoKa3aJu, uTo BHYTPWXEJIYIOUHOE

BBeIcHIEe CoenmMHeHU A 1T CHIMXaeT IIprmpocT MacCCE TeJla XVMBOTHEX.
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®apMakoJIOTMUeCKOoe OeMCTBMEe HauMHaeT IMOIpPOoABJIATLCSA, HauMHasg C 5-u
Henenu Tepanuu (Tabamua 22) .
Takum oBbpas3oM, Ha MO e MeTaboJIMYeCcKOT O CHMHIOpOMa

CoemuHeHnue II CHMXaeT OXMpeHNMe XMBOTHEIX.
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Tabmauita 21

HpMpOCT MaCCH TeJla XMBOTHEIX OTHOCUTEJILHO HaualJla bBeeleHud CoelmHeHMd 11 Ha MOOEJIM CIIOHTaHHOTO

oxypeHus y Memer JuHum db/db

(Mtm)

BospacT XMBOTHEIX K MOMEHTY CHATHUA IOoKaszaTeJlel, HeOeJu
Hoza 6 7 8 9 10 11 12
T'pynne COeOMHEeHM,
MT/ KT Hemenn BBenmenHusa CoenmHeHusd 1
0 1 2 3 4 5 6
VHTaxkTHEE 100, 04 116, 5%1
(db/m) ’4 " 1100,040,9 | 103,340,9 | 106,04+0,9 | 109,8%1,5 113,3+1,1 ’5 !
KoHTpoJb 100,0%£2, | 109,6x3,1 | 118,3+3,3 | 126, 2%3, 3 139,244,
+ * + *
(db/db) 9 N N N 131,0£3,4 134,24+4,2 g%
100, 01 108,5+1,5 | 119,6£3,7 | 123,943, 8 129, 8+5
0.75 ! ! ! ! ’ ! 4 ’ 1+ * + * ’ ’
Coemetme 7 N N N 126,5+4,0 127,3+4,2 %
iI 7.5 100,0%2, | 111,442,9 | 119,9+2,6 | 122,1+2,5 | 121,7£2,5* | 121,7+£3,1* | 109,444
3 * * * & & &
[TouMeuaHU A :
* — OTJIMUMEe OT IPYIIHE MHTaKTHHX [0 t-kpuTepuio CTrvomeHTa Ipu p<0,05

& — OTJMUME OT TPYINH KOHTPOJA Mo t-kpuTepumio CThiaeHTa npu p<0, 05




52

Tabauita 22

Macca TeJla KPHC Ha MOOeJIM MeTaboJIMUuecKoIr'o cuMHAOpoMa (Mtm, n=12)

Hepesn CoemquuenHme II (1.5
CCTenoBata Hepenu Tepanmum NHTaKTHEE KouTpoise MT/KT)

0 - 245,50%5, 30 250,17£3, 95 239,67£3,27

1 - 259, 08%5, 80 312,83%8,84*# 292,08%4,70* #
2 - 276,426, 20# 325,33+£7, 60*%# 307,33%£5,53* #
3 - 305, 00£7, 304 345, 08+9, 84* 4 327,25%£7,81* #
4 - 327,92+6, 504 374,75%11,28*%# 355,5049, 05* #
5 - 348, 00£5, 704 409,25+12,37*# 379,42+7,41* #
6 - 354,83+5, 604 471,33%12,88*# 443,00%7,70* #
7 - 321,00+5, 604 498,25+13,08*# 469, 08+6,38* #
8 - 341, 08%5, 60# 520,83%13,77*# 491,83+6,04* #
9 - 359, 17+6, 004 546,50+14,78*# 518,25+6,04* #
10 1 374,17+6, 60# 559, 08+16,87*# 528,08+6,01* #
11 2 394, 75+6, 804 571,92+18, 62*# 547,9248,27* #
12 3 393, 33%7, 904 579,50£18, co*# 551,00£8,36* #
13 4 394,17£8, 504 592,58%18,47*# 553,5848,52* #
14 5 396,83%£10,20# 613,17+18, 86*# 563,679, 75*s#
15 6 398,42+9,504# 631,50+18, 94*# 570, 754+9,13*s#
16 7 397,42+8, 304 627,17+18,72*# 572,0848,23*s#
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[TprMeuaHMUd :

* - OoTJIMUME OT TIPYIIE MHTAKTHHEX I[I0 t-KpuTepuwno CrTeoOeHTa oOpu p<0, 05

& — OTIIMUMe OT TIPYIIE KOHTPOJA IO T-kpuTepmuw CTbiIeHTa Ipu p<0, 05

# - omymuMe OT 3HaueHMM Ha 0 Helejle UCCJeOoBaHUA o t-xpurepuio CThiomeHTa opu p<0, 05
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HccnenoBanue axTuBHoOCTU CoemuHeHuss I wum CoemuHenusi II Ha
MOZenM IIcopMalBa y MbIlen

VHOYKUIMIO IIcopMasa Yy MHIIEM OCYWEeCTBJAIM I[IO CTaHOapTHOU
MeTonuke [European Journal of Pharmacology. 2015. V. 756. P. 43-
51]. MwomamM-caMkKaM JMHMM Balb/c HahHocwuiam  kpeM Ajmapa (5%

VMMMKBMMOI) Ha BHYTPEHHKK CTOPOHY IIpaBoro yxa 1 pas B cyTkum o 30

MI'/MBIIE B TeueHre 7/ OHeHN (0-6 cyTKM). VHTaAKTHBEM XMBOTHEM
HaHOCUJIM  Ba3eJIMH. CoemuuHenne I, Coemuuenme II wu 1IpernapartT
CpaBHeHUSA (LMKJIOCIIOPMH ) BBOIOMJIN XKVBO THEIM BHYTPWXEJIYIOUHO,
eXxeIgHEeBHO, 1 pa3 B CYTKM B TeueHMe 6 @OHeM (0-5e cyTKHM) .

SBTaHa3MK [IpoBOOWIIM dYepe3 24 u (6-e CyYTKM) IOCJe IIOCJIEOHETO
HaHeceHMsd KpeMa AJjboapa. FExemHepso Ha 0, 2, 3, 4, b-e cyTkm
YTPOM IIepell OUuepelHEIM HaHeCeHMeM KpeMa Ajijapa UM Iepeld BBTaHa3Uen
WUBMEPAJIM TOJIMMUHY MIpaBoTo yXa.

OlLleHKY BHPAXEHHOCTHU ncopuasa IPOBOOVIIN 1o V3MepeHUo
IpUPOCTa TOJIMHE MIOPaXeHHOTO yXa B IMHaAMHUKE.

Pe3yJIbTaTH MCCJIeOOBaHMA NpelCTaBJIeHH B Tabjmie 23.

Tabauiia 23
[IpUPOCT TOJIIMHEL IOPAXEHHOTO yxXa B OIpPeneJIeHHHEM OeHb

Q

uccygenoraHua k 0 OHIO Ha MOOEJM IIcopMaza y Memer, % (Mtm, n=10)

[IpUPOCT TOJIIMHE yxXa B OIpeldeJIeHHHM
Ilosa IeHb ucciemoBaHmda kK 0 gHioO, 3
T'pynmna COenOMHEeHus,
MI'/ KD
3 CYTKHU 4 CcyTKMU 5 cyTkmu 6 CYTKHU

I 4,80% 7, 8% 9,81k 14, 8%
HTaKTHHE -

0,9 0,98 1,83 1,3
K 40, 3% o7, 7% 82, 6% 101+

OHTPOJIb -

5,3* 7,9%* 9, 5% 9, 8%
CoemnHeHne 0.3 38, 3% 45,2+ 57, 3% 62, 8%
I ) 5,8%* 4,1%s 3,9%s& 5,4%&
CoemmHeHNne 0.3 35, 3% 48, 1% 59, ot 70, 6%
IT ’ 2,1%* 2,8*%& 4,5%& 4,4*%¢§
[TouMeuaHM A :
* - OTIMYME OT TPYINH WHTAKTHHX TI[I0 UL-kpuTepui CTBIOIEHTa IIPU
p<0, 05
& — OoTJMUMe OT TPy KOHTPOJA o LT-kpurepuw CTbIOIEHTa IIPU
p<0, 05

PesyJibTaTE MCCJIedOoBaHMA roKasaJmu, uTo BHYTPUXEJIYOIOUHOE
BBeleHue CoemmHenus I m CoenuHeHusa 11 Ha MOOEJNM IIcopMaza y MHIIEN

CHIMXaeT IIpMpoCT TOJIIMHEI TIIOPaXeHHOI'O yXa KMBOTHEIX . 2TO0
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CBUIOETEJILCTRYET O TepaleBTUUeCKOM HOeMcTBuUM CoenmuHeHum I u 11 nOpwu
ncopmase.

TakuM oBpa30M, Ha MOIOeJM IIcopmasza y MemeM CoenuHeHmsa I m II
OKa3HBalT BHpPaXeHHBM TepaleBTUUYeCcKur sdderT.

NccnenoBaume axkTUBHOCTM CoemmHeHuss I wum CoemguHeHuMss II  Ha
MOOeNM ATOIUYECKOI'O INepMATUTA Yy MBIIEH

MomeJib aTONMUECKOTO JIepMaTUTa peallM30BajM I[IO0 CTaHIapTHOM
MeTonuke [J Ginseng Res. 2011. Vol.4. -P. 479-86]. ATOIMUECKUMN
IepMaTUT MOIeJMPOBaJ M Ha MHIlaxX—-caMilax JruHuM balb/c. B kauecTBe
MHIOYKTOpa KOHTAKTHOTO oepMaTuUTa VCIIOJIbL30BaJIn 1-xj0p-2, 4-
ouHuTpobeH3o0s (JHXB). Ha O m 12 CyTKM 3KCIepMMeHTa XMBOTHHM Ha
npenBapUTeJILHO  BHOPUTEHE YYaCTKM CIMHHEH  HaHocwuJm 100 MrJg 2%
pacTBopa JIHXE Cc uejbl CeHCUOMIMB3alMM oOplaHuM3Ma. Ha 17 CyTKM Ha
[IPAaBOE «OIBEITHOE» YXO XMBOTHHM HaHOCHMJIM 20 MKJ 2% CIMPTOBOTIO
pacTBopa [JHXE @»OBaXxOel C MHTepBaJioM 1 dYac. VHTaAKTHBEM XMBOTHHM
BMECTO pacTBopa IOHXE HaHOCHMJIM STaHoOJ. XMBOTHHX B TIPYIINe JOXHOMN
VMMYHM3alln CEeHCUOBMIIMBUPOBAJIA 5TaHOJIOM. CoemmHeHNE I u
Coemuuenme II BROIWJIM BHYTPWXEIYIOYHO OIMH pa3 B CyTKM C 8 mo 17
cyTkM. Ha 18 CyTKM OpoBOOMIM 3a00¥ XKMBOTHHX. HJS OLEHKM CTeleHU
oTeka rocJie 5BTaHAa3UU Orpelesayn Maccy KOIBEITHOTO» u
KKOHTPOJILHOTO» VYXa. BHUMCIAIM MHIOeKC peakuuu (MP), BHPaXeHHHM B
[IPOLIEHTaxX Pas3HMLUE B MaccCax «OIBTHOTO» U «KKOHTPOJIBHOTO» yXa.

PesyJIbTaTH MCCJENOBaHMA IIpelCcTaBJIeHH B Tabiule 24.

Tabauila 24

Pasuuila Macch "onelTHOTO” M "KOHTpOJBbHOTO” yxa MBIIEV ¥ MHIEKC
peakuMy Ha MOIEJIM aTOoIMUeCKOTOo IepMaTuTa y Memey (Mtm, n=12)

PaszHulila MaccH MHmekc peakuuu (%)
"onmTHOTO" M
HazBaHMe TpYIIIIH
"KoHTpoJIbHOTO" yxa
(MT)

MHTaKkTHa4d -0,001+0, 002 -0,82%x5,3
JIoXHasd MMMyHM3alUus 0,018%+0,003* 57,8+11, 3%
KoOHTPOJIE IaTOJIOTUMU 0,02940, 002*# 83,3%x6,1*
Coemuuenme I (3 n + N
MI/KT) 0,007x0,003 #s& 25,4+10, 2*#&
Coemuuenme II (3 . . + .
MI/KT) 0,013%£0,002* & 38,1+7,7* &
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[TouMeuaHM A :

* - QOTIMYMe OT TIPYNIIE MHTAKTHEX I[I0 t-KpuTepMio CTbBIOOEeHTa IIpU
p<0, 05

# -  omMuMe OT TPYHIOH JIOXKHOWM MMMyHM3aLUUM 1[I0 L-KpUTepuo
CreoomeHTa npu p<0, 05

& — oTyMuUMe OT TPYIINE KOHTPOJA IO t-kpuTepun CTbOOEHTAa [IPU
r<0,05

PesyJsbTaTe  MCCJIeOOBaHMA nokasaJju, uTo BHYTPMXEJIYIOUHOE
BBeleHue CoemuHeHmMsr I u CoenuHeHma I1 Ha MOIOeJIM aTOIMUECKOTO
oepMaTuTa Yy  MBIIEN CHMXaeT MHIEKC peaKUuM  I[IaToJIOTUMUEeCKOTO
npolecca. 3T0 CBUIETEJILCTBYET @) TepaleBTUUYEeCKOM nercTBUA
CoemuueHmi I m II mpu aTONMUECKOM IOepMaTHUTE.

TakuM o00OpasoM, Ha MOOEJIM aTOIMUEeCKOTO M»OepMaTHUTa Yy MeIen
CoemmueHmss I m II oKa3HBAaT BHPaXeHHHN TepalleBTUUeCKUN 3ddekT.

UccrnenmoBanue BausHUS CoenuHeHMsT 1T Ha XeMOTaKCHUC Makpodparos
in vivo Ha MOJIENM KAappPar'eHMHOBOI'O MeIlOYKa

IOns oueHkM 500eKTMBHOCTM HOeMCTBUA JIeKapCTBEHHOTO IIperapaTa
Ha AaKTUMBHOCTE KJIETOK VMMYHHOM CHCTEeMH Ha OOKJIMHMUECKOM DTalle
MCCJIeJOBaHUM KaK I[IPaBWUJIO MCIOJB3YITCH pPas3jiMuHEe MOIeIM OCTPOTO
BOCHIAJIMTEeJIbLHOTO Ipollecca. Ha CceTlOOHAMHUM HOeHb Haubojiee dYacTo
WCIOJIB3YT MOIEeJIM, B KOTOPHX NaTaJloOTMUECKMM I[IPOolleCC pa3BUBaeTCHd
B OTPaHMUEHHOM IIOJIOCTM. [JaHHHEe MOIEeJM I[IO3BOJIAT OOCTaTOUHO
BIIM3KO CEIMMUTHPOBATE 3aboJyieBaHU A npu KOTOPOM abeppaHTHa4
AKTMBHOCTLI0 KJIETOK MMMYyHHOM CUCTEMHl JIOKaJIM3yeTCsd B OIpelelIeHHOU
IIOJIOCTM  ([IEPUTOHUT, XOJIAHTUT, apTpPuUT) (J  Pharmacol Toxicol
Methods. 1994 Nov;32(3):139-47). Momesb Kappal'€HMHOBOTO MeIOUYKa
YacTO MCHOJB3YeTCHa Ha HOOKJIMHMUECKOM 5BTalle MUCCJIeOoBaHuM  IOJ4
MCCJIeNOBaHMA MNaTaJIOTMUeCKUX IIPOILleCCOB, CBA3aHHHX C abeppaHTHOM
AKTUMBHOCTBI KJIETOK VIMMYHHOM CUCTEMEL, JIOKaJIM30BaHHOM B
M30JIMPOBAHHOM IOJIOCTM. B »2TOM MOIes M, W30JMPOBAHHEM Memouek
bopMrpyeTcsa TIOOKOXHOWM MHBEKIMeM BO3OyxXa BO BHYTPMKAICYJBHYK
oBJIaCThb CIMHE MBIOM MWJIM KPHCH. [IOOKOXHAA MHBEKLUMA BO3OYyXa B
of®JlacThk CIIMHBE, 3a HEeCKOJBKO IOHEeM TMIPUBOOAUT K MOPQOJIOTUUECKUM
W3MEHeHVSAM B KJIETOUHOWM BECTUJIKE Melouka. MemouekK COCTOUT TJIaBHEIM
oBpas3soM M3 Makpodaroes m (uOPOOIIACTOB M XOPOWO BaCKYJIAPU3UPOBaH.

Ha mecToM @OeHbL OT MOMEHTa @OpMMpOBaHMH BO3OYIIHOI'O MeIoOUKa B

IIOJIOCTBE BO3OYIIHOT'O Mello4uKa BBOOAT pacTBOpP K—KappaPeHMHa.
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KappareHrMH B3auMMOIeMCTByeT C pelentopaMu TLR4 Ha [DOBEepPXHOCTH
Makpo®aror, BHCTWIIAKIMX BHYTPUKAICYJBHYK 06JlaCTb Mellouyka, UYTo
BHBHBAET WUX aKTUBALUMIK M TIIOCJHeIyKINM CUHTEe3 XeMOKMHOB U IPpYyITUX
MeOruaToOpOB (IL-1; IL-6; TNFa, IL-8, IpocTarJlaHOVHOB u
JeMkoTpueHoB, NO) ¥ Tak Xe K MUIpalMi KJIETOK MMMyHHOM CUCTEMEH
BHYTPBL MeEMOUKa.

VccrepoBaHue aKTUBHOCTH CoenmmuHeHMss II  BHIIOJHAJIM Ha MbIIax-—
caMmiiax JuvHMM Balb/c 100 CcTaHIAapTHOM MeTOIOMuKe (Curr Protoc
Pharmacol. 2012 Mar;Chapter 5:Unitb5.6). OOHTHEM TPYyIIIaM XVBOTHHM
BHYTPMXEJIYOOUHO BBOOWUIIM CoemmHeHMe II B mose 3 MI/KD cpasy Iepem
BBelleHUeM Kappal'eHMHa U 3aTeM kaxnele 10-12 u. IlocjienHee BBeleHUE

- 3a 12 u go 3zabod.

CnycTs 48 uYacoB TIIocje MUHBEKIUM A-KappaleHMHa OTIOeJibHBe
TPYNONHE XMBOTHHX I[IOOBepTaJiMCh DBTaHasuM wuHTajgsuuenn CO2. Cpasy Xe
[I0OCJIe DBBTaHa3MpPOBaHUA BHYTPL MeNlOUYKa CTEPWMJIBHEIM WMIOpMLIOM  25G
BBOOWJIM 1 MI OM3MOJOTMUECKOI'O pacTBopa, comepxamero 5,4 mM EDTA,
KOMHATHOM TeMIepaTyphl. Ilocjie JIeTKOTO Maccaxa o00JacTu BO3IOYMHOTO
MeMoUka HOeJlaJiM CalTUTaJIbHHY paspe?3 I[IoIepekK Mellodka M HO3aTOpOoM
cobupaliM BKCCymaT B CTEepWMJIbHEE OpoOMpKM o6bemMoM 15 M. B
BKCCymaTe C IIOMOWBK  kKaMepwsl l'opdeBa oHpenesiaan  abCoJITHOE
KOJIMUECTBO KJIETOUYHEHX BJIeMeHTOB Ha 1 MKJ CMeBa (IUTO3). 3aTeM
BKCCymaT ULUeHTpudyrupoBaim opu 200 g B TeueHue 10 MmHYT. U3
ocamka KJeTOK TOTOBMJIM Ma3KM, KOTOpPHE B OallbHeumeM OUKCUPOBaIM B
MeTaHoJIle (5 MMH) M OKpamMBaJM 110 PoMaHOBCKOMy-I'mm3e (40 MmMH OpuU
t 20-22C). Ha wMa3kax PYTHMHHEM clocofoM TIonm MukpockornoM Olympus
bx51 (Ha yBejuueHun 100) T[ODOOCUMTHEBAJIM KOJIMUECTBO MaKpodaroB.
[loncueT kKJjeTOk HNpouseomuiM no 100 mT.

[IpoBeeHHEIE UCCJIeNOBaHnA okKasalwu, uTo [IpUMEeHeHMe
Coemuuenmss II B 10 pas CHM3UIO OPUTOK JIEMKOLUMTOB U MakKpodaros
(0O ypOBHA MHTakKTHOI'O KoHTpoJsdg) (Tabmuua 25). TaxkuMm o0Opasou,
CoemmHenme II MOXeT MMETH IIOTEHLUMAJ IJIsA TepaluMM WIUPOKOIO Kpyra
3aboJIeRaHMM, TakKKxX Kak 0OoJie3Hb KpoHa, SA3BeHHHM KOJMUT, MIepUTOHUTH

Y apTPUTH.
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Tabauila 25
KommuecTBO KJIETOK MMMYHHOM CHUCTEMH B BSKCCyIaTe U3

Kappal'eHMHOBOI'O MellOUWKa IIPpM MCCJIeIOOBaHNMM aKTMBHOCTHU CoengnHeHUS

ITI Ha MOIeJIM XeMOoTaKcHuca Makpodharok (KappaleHMHOBEM MeNOoUekK),

x109/31 (Mtm, n=10)

KomMuecTBO KJETOUHHX 32JIEMEHTOB B 1MKJI

I'PYIIIEL sKccynmaTa, x10%/1

JIeMKOUMTH Makpobaru
MHTaKTHEE 0,9+0,2 0,6x0,1
KoHnTpoJb 9,9+1, 5* 7,7x1,5%*
Coemnuenue II (3

1,0+0,1 & 0,5%0,1 &
MT/KT)
* - pasiInuMiag CTAaTUCTUUECKM 3HAUMME 10 CPaBHEHMI C MHTAaKTHBEMU
(p<0,05) & - pazIMuMdad CTATUCTUUECKM 3HAUMME 10 CPABHEHUK C

KOHTpOJBbHEMM (p<0, 05)

UccnenoBaume Bausiaust CoenqmHeHMsT II Ha XeMOTaKCHUC MakKpodarorB
in vivo Ha MOIEeNM THUOIVIMKOJISSTHOI'O IIEPUTOHMUTA

lcciemoBaHMe  BHIIOJHEHO Ha Melax-caMilaxX JuHMKM balb/c  no
crTaHmapTHOM MeTommke (J Leukoc Biol. 2009 Aug;86(2):361-70).
MemiaM  KOHTPOJIBHOM  TPYINE  BHYTPUOPMMHHO BBOOMUIM 2 MJI 3%
TUOTJIMKOJIEBOM Cpelbl, XpaHuBmEeNCcsaS B TeueHMe 1 Mecdua. VHTaKTHHEM
XMBOTHEIM BHYTPUOPKIVMHHO BBOOWJIM 2 MI OM3MOJOTMUECKOTO pacTBopa.
OMNBITHEIM TPYyIIIaM XMBOTHEM BHYTPWXEJIYOIOUHO BBOOMIM CoemmuHeHmsi II
3a 1lu @»DO BBeIeHUsS THOIVIMKOJATa, 24 m 48 4 1ocJe BBeIeHHSA
THOTJIMKOJIATa B mo3e 1 MI/Kr. UYepes 72 U XMBOTHHX SBTaHa3UpPOBaJIM
B COz-kaMepe, o06JacTb OpoUMHE CcMauduBagm 70% COMPTOM, aKKypaTHO
cpesajiM KOXYy Ha OpKHMHOM II0OJIOCTHM, MIPUIOM BHYTPUOPKOMMHHO BBOIMJIU
5 M xoJomHoTo ¢QocdaTHO-CcoJIeBOTO Oydepa, comepxamero 0.1% SIOTA.
IIocyle JIeTKOTO Maccaxa OpKIMHOM I[IOJIOCTM BDKCCyIdaT cobupalM MIPUIIOM
B NPpOoOMpPKM, omopenesyamr oO0beM CcoDpaHHOTO B»KCCyIdaTa. B »KccymaTe C
[TOMOMIB 0 KaMePH T'opsera oTIpel eI Al abCoJIITHOE KOJIMYECTBO
KJIETOUHHX BJIEMEHTOB Ha 1 MKJ CMHBa (UIMTO3). 3aTeM BKCyIoarT
LeHTpupyrmuposaim npm 200 g B TeueHue 10 MmMHYT. M3 ocamka KJETOK

I'OTOBMJIM Ma3KM, KOTOPHE B oajlbHeleM @MKCMPOB&HM B MeTaHoJIe (b5

MMH) ¥ OKpamMBaJM 10 PoMaHOBCKOMy-I'mMs3e (40 MmH npu t 20-22 °C).




59

Ha wMaskax pPyTHMHHEM CIOCODOM IO MHUKpockornoM Olympus bxb51 (Ha
yBesmueHuru 100) HOOOCUMTHBAJK KOJIMUECTBO MOHOLMTOB/MaKpobaros.
[logcueT KJjeTOK HnpomseomuimM no 100 mT.

[IpoBemeHHEEe MCCIIedOoBaHUA rnoxasaJju, uTo [IpMMeHeHN e
CoemuHenMsi II CHMXaeT IIPUTOK MaKpo@aroB B IIePUTOHEAJIBHYI IIOJIOCTH
KPHIC, MHOYLUMPOBAHHBM 3% THOTJIMKOJIMEBOM CpPeloV M CHMWXaeT TIKeCTh
naTajorun VHIYLIUPOBAHHOM BBEeIOeHUeEM TUO TJINKOJIMEBOM cpemom
(Tabauua 26). Taxkum obpasoMm, CoemmHeHMe II MOXeT MMETb IIOTEeHLMaJl

IJIS Tepaluu IIePUTOHUTOB, 0OoJie3HM KpoHa M S3BEHHOTO KOJIMTA.
Tabauila 26

KosmmuecTBO KJIETOK MMMyHHOﬁ CHICTeMEI B SKCCcyIoarTe ns3 GPDMHOﬁ
IIOJIOCTM TIIPM MCCJIedOBaHMNM aKTUMBHOCTU CoemmHeHMss II Ha MOIe

XeMoTaKcruca MakKpodaroB (TUOIJIMKOJISTHHEM HepUuToHMT), x10°%/j (Mtm,
n=10)

KomMuecTBO KJIETOUHEX 2JIEMEHTOB B 1MKJI

IRo)Vaninid; sKccymaTa, x109/1
JIeMKOUMTE MOHOUMTEL
VMHTaKTHEE 0,71x0, 09 0,61x0,07
KoHTpoJb 3,99+0,42~* 3,66x0,44~*
Coemmuenme II (1
1,97+0,36*& 0,65+0,12&
MT'/KT)
* - pasaMuMa CTAaTUCTUUECKM SHAauMMEL 10 CPaBHEHMIO C MHTaKTHBEMU
(p<0,05) & - pazaMumMsa CTATUCTUUECKM 3HAUMMH 10 CpPaBHEHUKO C

KOHTpOJbHEMK (p<0, 05)

UccrnenoBaHue aKTuMBHOCTU CoemumHeHMst II m CoenmuHeHmMsi I  Ha
MOIEeNnM AaIBOBAHTHOI'O AapTpUTa, MHIYIIMPOBAHHOI'O BBEIEHMEM IIOJIHOI'O
aIoeoBaHTa $pelHna

MomeJsib aOBIOBAHTHOTO apTpMUTa peajr30BajIM Ha  OeClOpOIHEBIX
KpHICax—-camilax IO CTaHOapTHOM MeTonuke [Chem Pharm Bull (Tokyo).
2018. V.66(4). P.410-415]. Ha 0O m 5 CyTKM B IpaByLw 3alHOD
KOHEeUHOCTEL XMBOTHHX CYOIJIaHTAPHO BBOOWUJIM IIOJIHHM anbBloBaHT OdpelHIa
(Freund's Adjuvant, Complete (Pierce)) B o06memMe 100 MKJI Ha
XMBOTHOe. OO0BeM MNOpaBOM 3amgHeW JalbH ([IOpaXeHHOMW) M JIeBOM 3alHel
Janu (KOHTpJlaTepaJibHOM) wuaMepsiu Ha 0, 14, 16, 18, 21, 25, 28 wm

30 cyTkmM C OoMoumbl IieTusMoMeTpa (Ugo Basel). Tlo M3MeHEeHMUD
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obbeMa TIIOpaXeHHOM Jalb CcyIMJIM O IIepPBUUHOM (BOCIIaJIMTEJILHONM)
peakuuy, IO W3MeHeHMI ofbeMa KOHTpJaTepaJlbHOM Jlalkl CyIWuJIM O
BTOPUYUHOM (MMMYyHHONI ) peakuu. CoemmHeHNE IT BBOIOWJIN
BHYTPMXEJIYIOUHO, eXemHeBHO, 1 pa3 B cyTkyu, ¢ 14 no 30e cCyTKH
MCCIenoBaHnd.

Pe3yJIbTaTH MCCJIENOBaHMA NpelcTaBJIeHE B Tabiauiax 27-28.

[lpoBemeHHOE rccyjegoBaHue Ioxasallo, uTo nprMeHeHN e
CoemmuHeHmsi II cHMUXaeT OpUPOCT oBbeMa, Kak IIoPaXeHHOM Jallbl, TaK U
KOHTpJIaTepalJIbHOM Jlallkl. O9TO II03BOJIAeT 3akKJIouMTh O HaJuuuu Y
CoenmMHeHUSA IT KaK I[IPOTUMBOBOCIAJIMUTEJBEHOTO nencTBUAa, TakK U
VMMYyHOTPOIIHOTO mOedcTBuig. TakuMm obpas3oM, CoemmHeHme II uMeeT
BHICOKMM TepalleBTUUECKMUM IIOTeHIMalJl OJ4 JeUeHMS PeBMaTOMIHOTO

apTpUTa M IPYTMX BUIOB apTPUTOB, a TakXe apTpOo30B.



[IpupocT oBbeMa HOpaXeHHOM

JIalltl Ha MOIOeJIM aOBRBaAaHTHOI'O apTpMiTa,
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Tabmauita 27

VMHOYLIMPOBaHHOI'O BBeIceHMEeM IIOJIHOT'O

anwioBaHTa OpenHnma, % (Mfm, n=10)
Hoza [IpupocT oBbeMa MNOPaXeHHOM Jiallkl, % K MCXOIHOMY YPOBHIO
I'pynna coeIMHeHUnd

, MI'/KT 14 cyrkm | 16 cyTkm | 18 cyTkm | 21 cyTkmu | 25 CcyTKM | 28 CyTKHU 30 cyTku

VHTaKTHBEE 1,8+0,8 1,940, 7 1,440,3 1,9%0,4 2,2%0,2 2,7%£0,2 3+0,2
+ + + + + +

KOHTPOJID 122éf_6, 118éz_5, 11413_2, 98'%f3'2 100%5_2, 102éf_1, 101, 442, 8*
CoenmHeHMe 118,8%3 104, 4%2 86,3+x3,9 | 88,5+2,4 | 86,9%2,3
T 0.5 %* 1 10543, 2* %*& ! ’*& ! ’*& ! ’*& ! 83,2+2,2%*¢&
[TouMeuaHMeE :
* - oTJMuume

& — OTJIMUME OT TPYIIH KOHTPOJSA Mo t-kpurepwmio CThiomgeHTa npu p<0, 05.

OT TDPYINE MHTAKTHEX I[I0 [-kpuTepuw CTbOeHTa Ipu p<0,05.




[IpupocT obbeMa KOHTpJIaTepalIbHOM Jalbkl Ha MOIeJIM aabloBaHTHOT'O apTpuTa,
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Tabauiia 28

VMHOYLIMPOBaHHOT'O BBeIcHMEM

[IOJIHOTO anwiBaHTa OdpemHnma, % (Mtm, n=10)
Ooza [IpypocT oBbeMa KOHTPJaTepaJIbHOM Jiallbl, % K MCXOIHOMY YPOBHII
T'pynna coeIVHeHNS,
MID'/KD 14 cyrkmu | 16 cyTku | 18 CyTKHU 21 CcyTKMU 25 cyTku | 28 CyTKU 30 cyTku
+ + +
VHTaKTHHEe 1,27+0,3 1, 59%0, 4 | 1, 7740, 2 1,62+0,31 | 2,18%0,3 2, 7620, 1 2,9840,3
3 5 0
5,48+£0,5 | 7,08%1,2 | 21, 069%1 25,29x1,0 | 20,16x1 18, 75%1
KOHT Oﬂb 4 7 7 4 4 4 4 4 4 4 7 7 + *
P 8* 4% 28%* 9+ 66* 13* L7, 511,59
CoemuHeHUe 0.5 5,39+1,06 | 6,75%1,5 18 4841+ 19,77+1,6 | 15,4541, 14,0441, 13,02%+0,94~*
II 7* 8* reT T*& 21*& 75% & &
[lprMeuaHMe :
* - OTJIMUME OT TPYIIE MHTAKTHHX IO t-kpuTepuio CThiogeHTa opu p<0, 05.

& — OTJIMUME OT TPYIIE KOHTPOJA To t-kpurepuo CrbioaeHTa npu p<0, 05.
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NccnenoBaHue AKTUBHOCTHU CoenmHeHUsST II Ha MO Oenm

KappareHMHOBOI'O OTeKa
IOia oueHkM BJIMAHMA CoemmHenmsi II Ha (QYHKUMOHAJBLHEM CTaTyC

T/[l\dMyHHOﬁ OBIa MCIIOJIE30BaHa MOIOeJlb Kappal'eHVMH-VMHOYLIMPOBaHHOI'O

OoTeKa Jlallkl KpPEIC. OKCIIEPMMEHTH BBIIIOJIHEHE Ha BeJiblx  HeJIMHEeMHBX

KpHICax camiax wMaccom 250-270 1. OcTpoe BoOcCHajleHMe Jalbk Yy KPHC

BEISEIBAJIMM MVHTpPAIIJIaHTAPHBEIM BBelcHMeM (MmogkoXHO) B o0OBeMe 0,1 MJI B

npaBylo Jamny 1.5% pacTBopa KkKappaTeHMHa. JMccienyeMoe COeIVHeHMe

BBOIOINMJIIN BHYTPMXEeJIYITOYHO 3a 1 Jac o BBeIE€HNA Kappal'eHMHaA.

OericTBre CoemmHeHMs II ¥ KOHTPOJIBHOT'O BellecTBa (DuxJIOpeHak)

OlLleHMBaJIM IIO CTeEeIlIeHM CHMXEeHMA OTeKa Jlallkl B CpaBHeHMNM C MHTaKTHOM

JeBon Janor. O0O0neM Jlalbl oOlleHMBaJM OO BBeleHMsa CoemMHeHuMsE I1II U
yepes 2 U I[IOCJIe BBeJeHUHd KappaleHMHAa.

Pe3yJIbTATH MCCJIEOOBAHMS NpelcTaBJIeHH B Tabimie 29.
Tabauiia 29

Bimuanrue CoemmHeHuss II Ha TOPMOXeHMe IIpMPOCTa OTeKa JallbEl KpPEC

(OTHOCUTEJIELHO KOHTPOJIA) B MOIOeJIM KappareHMH-VMHIOYLMUPOBAHHOTO
oTekKa.
Cpoku TopMOXeHHUEe
VIHOYyKLIMS BBeneHue
T'pynna npoBeOeHnd npupocTa
1aToJIOTUN npenapaTosB
OlleHKU oTeka, %
MHTaKTHEE 0
KouTpoJb 0
CoemuHeHNE MuTpalijlaHTap
BuyTpu-
IT (1.8 HOe BBeIeHMe 34
XKeJIYIOUHO, yepes 2 U
MI'/KI) B oBbmeMme 0,1
OIOHOKPAaTHO, riocJe
CoenmnHeHME MJI B IIpaBykl
3a 1 U mo BReIeHMd
II (0.18 Jany 1.5% 34
BBeIeHUSA KappareHrHa
MI'/KT) pacTBopa
KappareHrHa
IukjodeHar Kappalr'eHnHa
HaTpusa (8 42
MI'/KT')
ns IIPpUBEeOEeHHEX pesyJiETaToB BUIHO, uTo CoemomnHeHMNE IT

oBJjlamaeT TMPAMBEM TOPMOBAMYM »OelCTBMeM Ha IIPpUPOCT

oTeKa Jlalle

u
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MOXeT OBTE MCIOJb30BAaHO IJIA JeueHMAa IMPOKOTO kKpyTa 3abdojieBaHuM,
CBA3aHHHX C aKTMBHOCTBI KJIETOK MMMYyHHOW CHCTEMH.

NsyueHMrMe aKTUMBHOCTM CoemuHeHusi II B Momenm mmabeTmueckoMm
HedppommaTum y KpPHC

MonmeJib oradeTrnuecKoOM HebpponaTtum N4 KPBIC VHOYLUMPOBAJIN
OJVUTEJIbHEM COOepXaHMeM XMBOTHHX Ha pallMoHe BHCOKOXMPOBOW OMETH U
OIOHOKpPAaTHHEM VI IOIBYKpaTHHM BHY TPUOPOIMMHHEM BBeIOeHMeEM
CTpenTo30TOoLUMHa B npo3e 30 Mmr/xkr (Int J Clin Exp Med. 2015 Apr
15;8(4) :6388-96) .

XMBOTHEIX COOepXajl¥ Ha BHCOKOXUPOBOM IMeTe B TeueHMe 16
HeneJlb, Ha 9-om Henelle KPHICaM BHY TPUOPIIMHHO BBOOMJIIN
CTPENTO30TOLUVH IBYKPATHO (2 nHa mnompsan) B nose 30 mMr/xr. Uepes 7
OHeM I[ocJie BBeleHUS CTPelNTOo30TOolMHa HauMHalIM BBeleHMe CoenMHEeHMS
IT. Cy®CTaHUMIOD BBOIUIIM eXeIHEeBHO BHYTPWXEJIYIOUHO OIOMH pPas B IOeHb
B pmo3e 50 Mmr/xT.

BryTpmwxenynodyHoe BBeleHMe CoenmHeHust II HaumHadg c 10 Henmemm
HCCJenoBaHmMAa CHM3BWUJIIO CYTOUHOE comepXxaHue DeJika B MOUU
DKCIIEPUMEHTAJIbHBIX KB O THEIX oo YPOBHSA VHTaKTHOT'O KOHTPOJIA
(Tabmanua 30). IlogydyeHHBIEe Pe3yJbTaTH I[IO3BOJAKRT 3aKJUUThL, UYTO
CoenoMHeHMe II OKas3HBaeT TepalleBTuYecKoe nelcTBUe npu
mmadeTnyeCckoy HebponaTuu.

Tabnauua 30
BMOXVMMMUECKHUIM aHaJIM3 MOUM IIOCJIe © HemeJIM BHYTPMXEJIYIOUHOTO
BBeleHusa CoemmHeHmMst II KphicaM B MOOeJIM OuabeTuuecKou
HebdpomnaTuM, MUHIYLUUPOBAHHOM BECOKOXMPOBOV IOMEeTOM ¥ BBeleHMeM

CTpenTo30TolMHa (15 HemeJb BHCOKOXMPOBOMW OMETH)

Iloza u
ACR (OeJok
pexmm onypes, Cy TOUHBIN
Kos-Bo (MxT/g1) /
T'pynne BBeIeHUH MJ1/ BeJiok,
KM B O THBIX KpeaTUHUH
CTpelnTo30-— 18 u. MKT/18u
(MT/ 1)
TOLMHA
4,35+0,
VIHTaKTHEIE
- 8 5 1041,2+4153,5 273,2x68,0
30 mMrT/KT, 8,32%1, 3718,2%£572,7
KoHTpoJib 14 952,8%186,4%*
IBYKPATHO 5 *
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CoenHeHMNe
7,45+1, 1846,3+£337,6
ITI (5 30 Mr/KT, 12 202,3%26,8 &
0 *&
MIT'/KT') OBYKPaTHO
* - pasiMuudg CTaTUCTUUECKM 3SHaUMMEL [10 CPABHEHMIO C MHTAaKTHEMU

(p<0,05) & - paz3aMuMsa CTAaTUCTHUUYECKM 3BHAUMMH 10 CPaBHEHUI C

KOHTpPOJIbHEIMM (p<0, 05)

HecmoTpsa Ha TO, UTO M300peTeHMe OIMCaHO CO CCHJIKOM Ha
packKpHBaeMble BapMAaHTH — BOIJIOMEHMS, IOJIS CHeuraJMCcTOB B IaHHOM
oBJacTM IOOJDKHO OBTH OUEeBUIOHO, UTO KOHKPETHHEe NOIOPOOHO OIMCAaHHEE
DKCIIEPUMEHTH IIPUBEOEHH JMIE B LeJAIX WILIIOCTPUPOBAHMA HACTOSMEeIO
nzobpeTeHUsa, U MX He CJeoyeT paccMaTpMBaThb KakK KaKuM-Jmnbo
obpasoM oTpaHMUMBaKIMEe 0OBeM wM300peTeHUsA. [HOJDKHO OBTEH TIOHATHO,
UTO BOBMOXHO OCYMEeCTBJIeHME Pa3JIMUHHX MOOMMKaALUNM 0e3 OTCTYILJIEHUS

OT CYTM HACTOAMETO M300peTeHUudg.
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$OPMYJIA U3OBPE TEHHA

1. TlpuMeHeHMVe coeOMHeHUS QOopMyJiel 11:
N 0
<t}\w/\\/ﬂ\w/“ H
N N
H H >
O \v/\\{;(
1T

WIM ero obdapMalleBTUUECKM I[IPUEeMJIEMBIX COJiel, TIUIPaTOB WK
COJILBATOB oJis npenynpexieHns n/nnm JIeUeHus 3aboJieBaHNA,
CBA3aHHOTO C AaKTMBHOCTBI TUIYTAMMHMJIILIMKIIA3E WJIM C abeppaHTHBEM
XeMOTAaKCUCOM KJIETOK MMMYHHOM CUCTEME.

2. [IpuMeHeHVe I10 .1, rme 3aboJyieBaHMe, CBA3aHHOe c
AKTMBHOCTLI  TJIYTAMUHMIILIMKJIIASH U/ UK abeppaHTHOM AKTMBHOCTBIO
KJIETOK MMMYHHOM CHCTeMH, IOIpelcTaBJjfgeT cobol 3abojieBaHMe JeTKUX,
OHXaTeJIbHEX IyTel U OpKIHOM IIOJIOCTU, JIyUeBylD O0JIe3HbL U/UJIU
BOoJIeBOM CHHIPOM.

3. IlpumMeHeHUe coeIVMHeHUHA QopMyJiel 11:
N 0
<tl\v/\\/ﬂ\w/“ y
N N
H H >
O \v/\\{i(
II

WM ero GdapMaleBTUUYECKM [IPUEMJIEMEIX COJIeV, TITHUIPpaTOB WK
COJILBATOB 0Jidg npenyrnpexneHn u/ JIeUeHM A 3aboJieBaHu4,
BHIOpaHHOTO M3 3aboJieBaHuUM JIeTKUX, HOHXATEJIBHEX IIyTell ¥ OpomHOMT
[IOJIOCTH, JIyueBO¥ OoJie3HM M/uiy O0JIeBOTO CHMHIPOMA.

4., IlpuMeHeHMVe 10 0.3, THe 3abojieBaHMe IIpelcTaBJgeT cobou
BpPOHXMAJILHYID acCTMy, OCTPHEM WIM XPOHMUECKUM OpOoHXUT, ObapuHIUT,
SMOUBEMY JIET'KOT'O, PUHUT, PUHOCHHYCUT, XPOHMUECKYK OOCTPYKTUBHYIO
BOJIe3HE JIETKUX WU OCTPOe IOBPeXIeHUEe JIeTKUX.

5. IlpuMmeHeHMe 10 0.3, THe 3abojieBaHMe IIpelCcTaBJIAeT Ccobou
JIMXOpanKy .

6. IlpuMeHeHMe TIO II.3, THe 3abojleBaHMe TIpencTaBiasgeT cobon
ATONMUECKUM IepMaTUT.

7. IlpuMeHeHMe 1O .3, THe 3abojieBaHMe IIpPelCcTaBJAeT Ccobou
ayTOMMMYHHEE 3afojleBaHUA, B YaCTHOCTM IIcopuas, ©OoJjie3Hb KpoHa, u

SI3BEHHEM KOJIUT.
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8. IlpuMMeHeHMe IO TII.3, T'Ie 3abojlIeRaHMe IMpeAdCTaBJIigeT cobon
MeTaboJMuecKkue paccTpoMCcTBa, B Y4aCcTHOCTHU OXUpeHue,
MeTaboJIMUEeCKUM CHHIPOM, HeaJIKOTOJIEHYK XUPOBYKL OOJIe3HBL IIeUeHH,
HedpolaTnio, B UYaCTHOCTM IMafeTHUUeCKYK HedppolaTHo.

9. IlpuMeHeHMe IO . 3, TIne 3abojleBaHMe IIpeAdCTaBJIAeT coBou
I[IEPUTOHNUT .

10. Crioco® JleueHmsd 3aboJieBaHuAg, BKJTIOU A0 BBeIeHNe
CcyOBeKTy, HyXOallleMCs B JEeUeHUM, TepaleBTUUYeCK 50OeKTUBHOTO

KOJIMUeCTBa CcoelvHeHUd dopMyJiel I
N 0
<tl\v/\\/ﬂ\w/“ N
N N
H H >
O \/\EN/
II

Ui ero dpapMalleBTHUUYEeCKM IOIpHeMJIeMOM  COJIU, TUIpaTa @ WIn
coJibBaTa,

rne 3abdojeBaHue BHOpaHO M3 3abojieBaHMM JIeTKUMX, IHxXaTeJbHBX
oyTer u  OpomHOM — [IOJIOCTH, JIyUeBOM BoJjiesHM U/MiIuM = OO0JIEBOTO
CHUHIpOMA .

11. Cmoco6 mo n.l0, rme 3abojeBaHMe IMOpelcTaBJgeT coboun
OpOHXMAaJIBHYID acTMy, OCTPHEM WM XPOHMUEeCKUN OpPOHXUT, OQapMHIUT,
sMOU3EMY JIETKOTO, PUMHUT, PUHOCHMHYCUT, XPOHMUECKY OOCTPYKTUBHYIO
BOJIE3HE JIETKUX MM OCTPOE IOBPEeXIOeHMe JIeTKUX.

12. Cmoco® mno .10, 1me 3adojleBaHMe IIpencTaBJsgeT codon
JUXopanky .

13. Cmoco6 mo n.l0, rme 3sabojieBaHMe IMOIpelncTaBJisgseT cobom
ATONIMYECKUM IepMaTUT.

14. Cmnoco6 mo n.l0, rme 3abojieBaHMe IMOpelcTaBJsgeT coboun
ayTOMMMYHHEE 3adojieBaHMsa, B UYacTHOCTMU Icopuasz, O0oJesHb KpoHa, U
SI3BEHHHEM KOJIUT.

15. Cmoco6 mo n.l0, rme 3abojeBaHMe IMOpelcTaBJsgeT cobon
MeTaboJIMdecKue paccTponcTBa, B YacTHOCTHU oXupeHue,
MeTab®oJIMUeCKUM CHUHIOPOM M HeaJIKOTOJIbHYID XUPOBYyI 0Oo0JIe3HL IIeueHN,
HedponaThio, B UYaCTHOCTM IMafeTHUUeCKYK HedppolaTHo.

16. Cnoco® mno n. 10, rme =3aboJjieBaHMe IIpeIcTaBjgeT coboun
[IEPUTOHUT .

[Io DOBepeHHOCTH
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D K HCMY IIPUJIArarTCs KOMMUHU BCCX CCBIJIOYHBIX JIOKYMCHTOB, YKa3aHHBIX B JAHHOM OTHUCTC.

1. OcHoBa oruera
a.  OTHOCHTENHHO SI3BIKA MEXKTYHAPOTHEIHN ITOVCK TIPOBEACH Ha OCHOBE!

MCKTYHAPOAHOM 3aIBKM HA SI3BIKE, HA KOTOPOM OHA ObLIa MOaHa.

|:| IIEPEBOA MEXKAYHAPOAHON 3a5IBKH HA CICAYIOMUN SI3BIK , KOTOPBIi SIBISICTCS

SI3BIKOM TICPEBOJIA, TIPEJICTABICHHOTO JUTS T1eTie MexmyHapoaHoro noucka (IIpaemna 12.3(a) u 23.1(b)).

b. D JlaHHEI OTHET 0 MEXK/YHAPOAHOM ITOVCKE TIOJITOTOBICH C YIETOM HCNPABJICHHS 0UeBHAHOM 0IMOKH, Pa3pelIcHHOrO

JaraeIM OpraHoM WK JOBSCHHOTO JI0 cBeAeHus nanHoro Oprana corsacuo [Ipaemny 91 (Ilpaewmio 43.6bis(a)).
c. |:| OTtHOCHTENLHO TO00H MOC/IeA0BATEIEHOCTH HYKJISOTHA0B H/HJIH AMHHOKHCIOT, PACKPEITOM B ME3K/[yHapOAHOH! 3asBKe,
oM. rpady [
2. |:| HexoTopsie nyHKTHI (pOPMYJIBI He IOAJIEKAT MOUCKY (cM. rpady II).
3. |:| Enuncteo nzobperenns He cobaroneno (cM. rpady III).
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OJIHOTO MECSIIa € ATkl OTIIPABKU HACTOSIIETO OTYETa O MEXIYHAPOIHOM IIOMCKE IIPEICTABATL CBOM KOMMEHTAPHH B JIAHHBIH
Opran.
6. B uactu geprexeii.

a.  C pedeparom nomkua OITE olryOimkoBana gurypa Ne

I:' KaK MPETIOKEHO 3AIBUTEIEM.
I:' KaK HpeioskeHo tuM OpraHoM, Tak Kak 3asBUTeIb He yKasail GUrypeL.
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