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B KaueCTBE MHOTPOIHBIX areHTOB. Coenvnenus (GopMybl D, KOTOpBIE

BKJIIOYAIOT ~ MPEANOYTUTEIBHO 1-[(1S)-1-(2,3-auxnop-4-metokcueHwn )3 |-3-metui-3-[ (4R )-1-
METHII-3,3 - TUMETHI-4-IATICPUIMI [MOYEBUHY M €€ THAPOXJIOPHUIHYIO COJIb, OMUCAHHBIC B HACTOSIIEM
M300peTeHUN, O0NAal0T 3HAYUTEIEHOW WHOTPOITHOW AKTHBHOCTHIO B OTHONICHHH KapIHOMHOIIMTOB
KaK HOPMAJIbHBIX, TaK W BBI3BAaHHBIX WH(APKTOM MHOKapIa MOJICICH CepACYHON HEAOCTAaTOYHOCTH Ha
JKUBOTHBIX, YTO JIENACT WX MOJE3HBIMH IS JICUCHHUS HYKIAIOMIUXCS B STOM MAIlMEHTOB C CEPACYHO-
COCYIOHMCTBIMH 3a0OJICBaHMSIMH. B OTiIHYMe OT W3BECTHBIX WHOTPONHBIX AarcHTOB COCIHHEHHUS IO
HaCTOSIIEeMY n300peTeHIT0 3 ()EeKTUBHBI B OTHOIICHUH COKPATUTEFHON CIIOCOOHOCTH KapJOMHOIINTOB,
HE BITUSS Ha MOOMITH3AIHIO Kaidblysa. COOTBETCTBEHHO, OHHU IPEHMYIIECTBCHHO CBOOOTHBI OT MOOOYHBIX
3¢ (eKTOB, BEI3BAHHBIX ITOBBIIIICHHEIMHA KOHIICHTPAIMSIMHA KaJIbIIHs, TAKUX KaK ITOBBIIIICHHAS IIOTPEOHOCTH
B KHCJIOPOJIE, TAXUKAPUS, APUTMUS, UIIEMHUS H aHATOTUIHOE M. TakuM 00pa3oM, CTal JOCTYTICH HOBBI,
Oe3omacHbIi U 3Q()EKTUBHBIN HHOTPOITHBIA METOT JICUCHHS.
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ITPUMEHEHME ITPOU3BO/JHbIX ITEITMPHUIMH MOYEBHWUHLBI B KAYECTBE
HNHOTPOIIHBIX AT'EHTOB

YpoBeHb TEXHUKU

Cepneunas Henocrarounocts (CH) (HF), Takke u3BecTHasi Kak 3aCTOMHAs
cepledHasi HeIOCTaTOYHOCTD, SIBJISIETCA PACIPOCTPAHEHHBIM CEPbE3HBIM
MaTOJIOTUYECKUM COCTOSIHUEM, XapaKTepU3YyIOINMCS HEJOCTATOUHON HACOCHOHN
CIOCOOHOCTBIO CepALa, KOTOPOE HE MOXKET MOANEePKIUBATH CKOPOCTh KPOBOTOKA,
HEOOXOANMYIO JUisi MeTabonn3Ma B OpTaHU3Me, UJIM MOKET MOAAEPKUBATD 3TO
TOJBKO BTOPUYHO MO OTHOLIEHHIO K HEHPOrOPMOHAIBHBIM (paKTOpaM aKTHBALHH,
YTO NMPUBOAUT, CPEU MPOUETO, K 3aAEPIKKE )KUAKOCTHU U MOSABICHUIO PU3HAKOB U
CUMITOMOB cepaeuHol HegocraTouHocTu. CH siBisieTcs OCHOBHOM NMpUYMHON
FOCOUTAJIU3ALUU CPpeau NOXUIbIX Jroaen. B 2015 rony ot Hee mocTpaaanso 0KoJiIo
40 MUJIIMOHOB 4YeJOBEK BO BceM Mupe. B nenom okono 2% B3poOCioro HacejaeHus
CTpazaeT CepaeyHON HEeIOCTATOUYHOCTHIO, a Y JIFoJel crapuie 65 net sta uudpa
Bo3pactaeT 10 6—10%. CH MosxeT uMeTh paTanbHble MOCIENCTBUS, IPU 3TOM PUCK
CMEPTH COCTaBJIsIET 0KO0JIO 35% B mepBbIi TOA MOCJE MOCTAHOBKU AUArHO3a.

[Ipu3Haku U CUMITOMBI CEPIEUYHON HENOCTATOYHOCTHU OOBIYHO BKIIIOYAIOT
OJIBIIIKY, YPE3MEPHYIO YCTAIOCTh U OTeKH HOT. Opblnika OOBIYHO YCHIMBAETCS IPH
duznyeckoil Harpy3Ke WM B MOJOKEHHUH JIeKa M MOXKET SBJIATHCS MPUUYMHON
HOYHBIX MPOOYKIeHUH YesoBeka. PacpocTpaHeHHbIe TPUYUHBI CePIEeTHOM
HEJOCTATOYHOCTH BKJIFOYAIOT UIIEMUYECKYIO OO0JIe3Hb Cep/lia, B TOM YHUCIIE
NepEeHEeCEeHHbIN paHee HHapKT MUOKapaa (CepaedHbIil MPUCTYIT), BBICOKOE
KpPOBsIHOE NaBiieHHe, GUOPHILISALUIO IPEeICepaAnii, TOPOKH KJIAMAHOB CEPALa,
ype3MepHoe yrnoTpediieHne ankorois, MHPEKUHH U KapIUOMHOIATHIO HEM3BECTHON
STHOJIOTUU. DTU (PAKTOPHI BBI3BIBAIOT CEPIACUHYIO HEIOCTATOYHOCTD, U3MEHSA
cTpyKTypy u/unu ¢pyakuuro cepana. CH moxeTt ObITh CBsi3aHA CO CHHXKEHHOM
¢pakuueit BeiOpoca (CHEDB) (HFrEF) unu ¢ coxpanennoii ¢ppaxuneii Beibpoca
(CHc®B) (HFpEF), B 3aBUCHMOCTH OT TOT0, IOTEPsIHA UJIM COXPAaHEHA
duznonornyeckas CocOOHOCTh JE€BOTO JKEJNYA0YKa COKPAIIAThCs UIIH

paccinaluaTbes.



10

15

20

25

30

Jleuenne CH 3aBUCHUT OT TsXKE€CTH U MPUYHHBI 3a00eBaHusA. Y JIOIEH C
XPOHUYECKON CTAaOUIbHON CepeuHON HEJOCTaTOYHOCThIO, HE3aBUCUMO OT
dpakuuu BeIOpOCA, JieueHne OOBIYHO COCTOUT U3 U3MEHEHUN 00pasa >KU3HH, TaKuX
KaK OTKa3 OT KypeHus!, Qu3ndecKkue ynpax HeHUs] U U3MEHEHUs IUEeThl; JEeUEHUs
OCHOBHBIX (pAaKTOPOB PUCKA, TAKUX KaK TMIIEPTOHHUS, U OOJIETYEHHs] CHMIITOMOB C
nomobto aAnypeTukoB. Knacc npenapaTtos, ucnonb3yemsix s neuenus CH, mo
CBOEH CyTH OY€Hb Pa3HOOOPA3EH M BKJIOYAET MOJIEKYJIbI C PA3TUYHBIMU
sppexTamMu U MEXaHU3MaMHU IEHCTBUS, TAKUE KaK: COCYIOPACLUIUPSIOLINE CPEICTBA,
HaIpaBJIEHHbIC HA PACIIHUPEHUE KPOBEHOCHBIX COCYIOB, O0JIerieHne KPOBOTOKA U
CHUJKEHUE apTepHUAJbHOTO JaBJIEHHUS;, IUYPETUKU U aHTATOHHUCTHI aJIbJOCTEPOHA,
NpU3BaHHbIE TIOMOYb MPU 3a7epikke xxunkoctu, uHrudbutoper AII® (ACE),
npenapatel BPA (ARB) unu APHu (ARNI1), HanpaBlieHHbIE HA YJIy4YLICHHE
$yHKIIUY cepala U yBEJIHUYEHNUE TPOAOJIKUTEIbHOCTH KU3HU, TITMKO3UIbI
HaINepCTSAHKH, HAIPaBJIECHHBIC HA YCHJIEHHUE CEPAEYHBIX COKpPAIIEHHUI,
AHTUKOATYJISHTHI MM AHTHATPETaHThI U TPeaOoTBpalieHust 00pa3oBaHUs
TpoMOOB; Oera-OioKaTopsl A yaydieHus: paboTsl cepana; naruoutops (H3I11'2)
SGLT2, obnagarommne KOMILIEKCHBIM MOJE3HbIM JeHCTBHEM, TPAHKBHUIN3ATOPHI IS
CHUJKEHUS TPEBOKHOCTU. Hampumep, y manueHToB ¢ cepaeuHon
HEJOCTaTOYHOCTBIO, BBI3BAHHON CHM)XKeHHEM (ppakuuu BHIOpOCa, pEeKOMEHIYIOTCS
UHTUOUTOPBI aHTHOTEH3UHIIPEBpamapero gepmenTta, OJI0KaToOpbl PeLenTOPOB
aHrMOTeH3MHa uiu cakyourpuin/Bancapran (APHU) Bmecte ¢ Oera-0mokaropamu,
AHTArOHUCTHI MUHEPAJOKOPTUKOUIHBIX PELENITOPOB U MHTMOUTOPHI HATPHUH -
IJIIOKO3HOTO KoTpaHcnoprepa 2 (mHruburopsl (H3I1T2)) .

Brimmeyka3aHHbIE TOAXO/AbI, HAMIPABJIEHHBIE HA OJIOKUPOBAHUE H
NOTEHUHAJBbHO Ha O0palieHne BCISATh HeOMArONMpHUsITHBIX CTPYKTYPHBIX H/HIIH
¢byHKIIMOHANBHBIX U3MeHeHur cepaua npu CHH®PB, Takke CHUKAIOT pUCK
TOCIUTAIN3AINHY 110 TOBOAY CEPACUHON HENOCTAaTOYHOCTU B cMepTH. OTHAKO OHH
HE YCTPaHSAIT OCHOBHYIO natojoruto CH: cHukenmne cokpatumocTtu cepana. Takxke
OOCTYIHBI MPEnapaTsl, MOBBIIIAKIINE COKPATUMOCTH (yCIOBHO Ha3bIBA€MBbIE
MHOTPOMNAMHM): OHHM BKJIOYAIOT HHIUOUTOpPHI pochoauscrepasni-3 (PAI3) (PDE3)
(manpumep, MumipuHOH (milrinone)) U angpeHepruuecKkue aroHNUCTs (HampuMmep,
nobyramus (dobutamine)). Kak nmpaBuio, 3T areHTsl IeHCTBYIOT 3a CUET
yYBEJHMYEHUs] KOHIIEHTPAIIUN KAJIbIUs, YTO BBI3BIBAET Psifl MOOOYHBIX 3G (PEeKTOB,

BKJIFOYasi YBCIUYCHUC HOTpe6HOCTI/I MUOKapaAa B KUCJIOPOAEC, NIIEMUKD, APUTMHIO, a
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TaK’K€ BBI3BIBAIOT YPE3MEPHYIO THIOTEH3UIO MOCPEACTBOM PA3IMYHBIX MEXaHU3MOB.
B HexoTOpBIX cTpaHax nocryneH JeBocuMmeHaaH (levosimendan), oH necTByet
JaCTUYHO 32 CYET MOBBIIIEHUS] YyBCTBUTEIbHOCTH K KaJIbI[UIO, HO OH TaKXe
AEeHCTBYeT nmocpencTBoM nHrubuposanus ®J193, yBeanunBasi KOHLIEHTPALUIO
KaJIbLIMsI U BBI3BIBAsI ADUTMUIO, & TAK)KE EHCTBYET Ha COCYABI, BBI3bIBAs
T'MIIOTOHHIO.

HoBbwlif kJ1acC MHOTPOMOB, AKTUBATOPOB MUO3UHA, HAXOJUTCS B CTAHH
pa3pabOTKH, HO €CTh OMACEHHS, YTO OHU MOTYT BbI3bIBATH HIIEMHUIO U BBI3BIBATH
MOBBILIEHHE YPOBHS TPOMIOHUHA, & PE3yJIbTaThl (pa3bl 3 HE MPEANOTAraT
MOJIOKHTEIBHOTO BJIHSHHS HA CMEPTHOCTh OT CePIEYHO-COCYAUCTHIX MPUYHH (New
England Journal of Medicine 2021 Jan 14;384(2):105-116). CooOmaocsk o
NOBBILIEHUH YPOBHS TPOMOHUHA NPHU CEeNCUce, 3a00IeBaHUIX OYEK,
TpoMO03MOOINH JIErOYHON apTepUn, CepAeuHON NHPEKIIUN U CepAeUHON
HEJOCTATOYHOCTH, YTO UMEJIO BaXXHOE NMPOTHOCTHYECKOE 3HAUCHHE.

I'penuH — 3TO rOpMOH, BeIpabaThIBAEMbIH KJIETKAMH JKEJIYIOYHO-KUIIEYHOT O
TPaKTa, KOTOPBIH CTUMYJIHPYET BHICBOOOKAEHNE TOPMOHA POCTA, YBEIMYNBAET
NEePUCTANIBTUKY/CEKPEIHIO XKETYIKa, & TAK)KE CTUMYJUPYET alIeTUuT u
notpebaeHue numu. I'pennH Takke y4acTBYeT B PEryJsAlUU KOTHUTHBHOTO
o0y4ueHHs M NaMsTH, CBSI3aHHBIX C BO3HArpa’kJeHueM, 1Iukja cHa-00apCTBOBAHMUS,
BKYCOBBIX OLIYINEHUN, TOBEIEHHUS, CBI3aHHOTO C BO3ZHArpaskJeHueM, U
MeTabonn3Ma TIoK03bl. Takke cooOmaercst 0 CepAeuHO-COCYAUCTBIX 3 dekTax
I'peNnHA; Y 3J0POBBIX CYOBEKTOB OH PACIINPSIET apTEPUH, CHIDKAET apTepUaIbHOE
JaBJICHUE, YMEHbBINAET CEPACYHYIO MOCTHATPY3KY M YBEJIUUYHBAET CEPCUHBIN
BbIOpOC (Hypertension, 2014, 64, 450-454). OTHOCUTENBHO BO3MOKHBIX
HHOTPOMHBIX 3P(HEKTOB rpejiiHa B JUTEPATyPe MPUBOIATCS MPOTUBOPEUHBHIE
coobmenusi. B Endocrinology 2010, 15(1), 4446-4454 cooOmanock 0 TOM, 4TO
nep¢y3us rpesinHa B CepaLe MOocie HIIEeMUH OKa3bIBAE€T HHOTPOMHBIN 3P eKT Ha
kapauomuonutel. OnHako B Peptides, 2006, 27(7), 1616-1623 coobmanock 0 TOM,
YTO IPEJUH OKa3bIBA€T OTPHULATEIbHbII HHOTPOMHBINA 3PP EKT, YaCTUUHO
onocpenoBaHHbll K¢, -kaHanamu.

B nybnukanumn International Journal of Cardiology, 2009, 137(3), 267-275
coobmiaercss 00 OTCYTCTBUU BJIUSTHUS Y€JIOBEUECKOIO IPeINHA HAa CEPACUHYIO
$YHKIUIO Y KPBICHHON MOJENH CepAEeUYHON HEJOCTATOYHOCTH; AHAJIOTUYHBIM

obpa3om, He ObLI0 OOHAPYKEHO HHOTPOMHBIX 3P (PEKTOB rpesnHa B U30JUPOBAHHBIX
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npencepausx c snekrpocrumynsiuueit (Cardiovascular Research, 2006, 69, 227-
235).

CTUMYNATOPBI CEKPELMU FOPMOHA POCTA MPEACTABISAIOT CHHTETHYECKUE
NEeNTHABL, KOTOPbIE aHAJOTUYHO I'PEIMHY CTUMYJIUPYIOT CEKPELUI0O TOPMOHA pOCTa.
Hexotopble U3 HUX MOTYT MPOSBJISATh CEPAEYHO-COCYAUCTBIE 3PP EKThI, TAKHE KaAK
NOBBIIIEHHE KOPOHAPHOTO CONMPOTHUBIICHHS], YCKOPEHUE CEPIEUHOr0 pUTMa U
KapauoTpomHbie 3 eKThI, MPpUUEeM MOCISIHUN TOCTHTAETCS 32 CYeT MOOMITU3AL MU
xkanbuus (Endocrinology, 2003, 144(11), 5050-5057).

CemelicTBa aCHMMETPHUYHBIX MPOU3BOAHBIX MOYEBUHBI C AKTUBHOCTBIO,
Moayupyomei rpenun, onucanbl B W0O2012/116176 u 8 WO2015/134839 nns
NPUMEHEHHUsI TP JICUeHUH 3a00JeBaHN, OMOCPEIOBAHHBIX IPEJIMHOM; B 3TUX
TOKYMEHTAaxX He MPEICTaBICHO HUKAKUX YKCIIEPUMEHTAIbHBIX JOKAa3aTEIbCTB
KaKuX-Ju0o0 cepaedHbix 3¢ ekToB qr0d0ro U3 OMUCAHHBIX COeNuHeHu. B
nocienyrmei nareHTHo# 3asaske WO 2019/179878 onuncaHa ruapoxyiopuaHas
conb 3-(1-(2,3-guxnop-4-metokcudenun)stumn)- 1 -merun-(1,3,3-
TPUMETUINHNEPUINH-4-UTT)MOUEBUHBI, 00Naa0mas yJaIy4leHHbIMI CBOMCTBAMHU
NPOHUKHOBEHHUS B MO3T U UCIIOJIb3yeMas sl JIEYEHHS Psifla HEBPOJIOTHUECKUX
pPaccTpOMCTB; TakXKe COOOLIAETCs, UTO 3TO COEJUHEHNE OKa3bIBAET LIEHTPAJIbHO -
OmoCpenoBaHHbIN Opanukapauueckuil 3¢ dexr; Opanukapauns ONUChIBAeTCs B
JUTEpaType Kak BO3MOXKHBINA (pakTOp, KOTOPBIH, €CIN OH TSDKEJBIH, MOXKET
CIOCOOCTBOBATDH PA3BUTHIO SIBHOW CEPAEYHON HEIOCTATOYHOCTH, HO B JIETKOM
bopme MOXKET CIYKUTh 3aIUTHBIM CPEICTBOM MPHU CEPAEYHON HEJOCTATOYHOCTH
(European Heart Journal, 1999, 20,252-255).

B nybnukanun Endocrinology, 2010, 151(9), cTp. 4446-4454 coobuaercs ob
OTMOCPEAOBAHHBIX KAJIbLHUEM MOJOKUTEIbHBIX HHOTPOMHBIX (P eKxTax rpennHa
(monmumenTtuaa, COCTOSIIEro U3 28 aMHMHOKHCIIOT) - €CTECTBEHHOT'O CTUMYJISITOpa
CEeKpeILUH TOPMOHA POCTA, U €0 aHAJora reKCapesinHa;, B CTaTbe TaKKe
NPU3HAETCS CYLIECTBOBAHHE MPOTUBOPEUYUBBIX coobmennii 00 s¢pdexrax odurero
KJlacca CPEACTB, CTUMYJHPYIOIIUX CEKPELHI0 TOPMOHA POCTA, BKJIKOYas COOOIEeHUs
O CiIydasiXx OTPULIATEIbHBIX HHOTPOMHBIX 3P (HEeKTOB.

[IpuaNMasi BO BHUMaHHE YKa3aHHOE BBILIE B YPOBHE TEXHUKH, OCTAETCS
BBICOKOH MOTPEOHOCTH B JIEKAPCTBEHHBIX CPEICTBAX, CIOCOOHBIX PELINUTH
OCHOBHYIO Npo0aeMy u ocHOBHYIO npuunHy CH, TO ecTh, CHUKEHHYIO

COKPATHUMOCTB CepALa, KOTOPBIE SIBJISIIOTCS O€30MaCHBIMU M HE UMEIOT MOOOUYHBIX
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3¢ pexToB, B HaCTHOCTH TeX MOOOUHBIX 3(P(PEKTOB, KOTOPBIE BBI3BAHBI
MoOuIM3anueil KajabLUus.

KpaTtkoe onucanue

ABTOpr HaCTOAIICIO I/I306peTeHI/I$I HCOXHNIaHHO 06Hapy>1<1/1m/1, qTo

coenuHeHuUs, npeacrasiaeHubie Gopmynoi (1)
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upn pagukansl R'-R® u unpexcs! m,n, onpeneneHHble B MOAPOOHOM ONMHCAHNH,
o0nanaroT BBIPAKEHHON HHOTPOIMHOW aKTUBHOCTBIO B OTHOIIEHUH
KapIMOMHUOILIUTOB, YTO JEJIA€T UX MOJE3HBIMHU JJISI JIEUYCHUS HY KA LIUXCSA B 3TOM
NALHUEHTOB C CePIEeYHO-COCYAUCTHIMU 3a00I€BaAHUSIMU.

HacTosimue coequHeHus, KOTOpPbIE BKJIIOYAT npeanoyTutensHo 1-[(15)-1-
(2,3-nuxnop-4-merokcudpenun)stunl-3-merun-3-[(4R)-1-merun-3,3-gumernn-4-
NUNEPHUANI] MOYEBUHY U €€ THAPOXJOPUIHYIO COJIb, TAKUM 00pa3oM, 3P (HeKTUBHBI
IIpU JIEYEHUH MAaTOJOTUUECKUX COCTOSHUHN, XapaKTePHU3YIOIUXCs U CBA3AHHBIX CO
CHMIKEHHOH M/min Hed(PeKTUBHON COKPATUTENbHON CIIOCOOHOCTBIO CEepALa.
IIpumepamMu Takux COCTOSHUH SIBISIOTCS CepAedHast HEAOCTATOUYHOCTD, CePACUHBIN
NPUCTYI, KAPAHUOTEHHBIN LIOK, CENTUYECKU OK, MHPAPKT MUOKApPAA,
Kapauomuonatusi, runeprensus jgerounoit aprepun (JIAI') (PAH) u tomy
nonoOuoe. [IpennodTHTEeNbHBIM TOKA3aHUEM SBJISETCS CepaeyHast
HEJOCTATOYHOCTb, KOTOPasi MOXKET OBbITh JIFOOOT0 THMA (TO €CTh, OCTPON HIIH
XPOHHUYECKOW, U CO CHIIKEHHOU WJIU COXPaHEHHOU (Qpakiueil BLIOpOCa), CTENEeHb
TSDKECTH (JIeTKasi, CPEeHsS MIIH TsDKesas) U cTagus (TO €CTh, HaYaJbHAS UIIH
pasBuTas). bonee mpeANOYTUTENBHBIM TOKA3aHUEM SIBJISIETCS MPOTPECCUPYIOIIAsT
cepAevHasi HeIOCTATOYHOCTb, OCTpast WU XpoHuUueckas. Hanbonee
NPEANOYTUTENbHBIM ITOKAa3aHUEM SIBJISIETCS IPOTPECCUPYIOIIAs CepaedHast
HEJOCTATOYHOCTD, OCTPas WJIM X POHUYECKast, CO CHIKEHHOU ¢Ppakuueii BpiOpoca
(CHHOB). IIpennoyTuTe bHbIM IPUMEPOM KapIHOMHUOIATHH SABISETCS

nunatanuoHHas kapauomuonatusa (AKMII) (DCM), B wactaocTu JJKMII,
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00yCIIOBJIEHHAsl FTEHETUYECKUMU BapUAHTAMH (Tak)ke M3BECTHAs KaK ceMelHas
JAKMII). IIpennoutrurensusiM npumepom JIAD sensiercs JIAD ¢ cuctonuueckoit
dyHKIIMEN MPaBOTO KeJTyI0UKa.

Coenunenus popmynsl (1), Bkirouas coequnenue 1-[(15)-1-(2,3-quxnop-4-
MeToKcudeHun)stuin]-3-metun-3-[(4R)-1-metun-3 ,3-numernn-4-
NUNEPUINI|MOUYEBHUHBI U €€ THAPOXJIOPUAHYIO COJIb, TAKXKE MOJIE3HBI TEM, YTO OHU
MPOSIBJISIIOT HHOTPOIHYIO aKTUBHOCTD, HE BJIUSAS HA MOOMUIN3ALMIO KAJIbIUS:
(paKTUUECKH, BMECTO TOTO, UTOOBI MOBBIIIATH KOHIEHTPALMIO KAJbLUs B LIUTO30JIe
KapIMOMHUOLUTOB, OHH ACHCTBYIOT MyTEM NMOBBILIEHHS YyBCTBUTEIbHOCTH
capkoMepa KapAUOMHOIMTOB K CYIIECTBYIOLIEMY YPOBHIO KaJbLIHsI.
CnenoBaTeNbHO, COEIMHEHUsI IO HACTOSILIEH MaTEeHTHON 3asiBKe 00€CIIeYNBAIOT
3HAYUTEbHBIH HHOTPOIHBIN OTBET y MAIIMEHTOB, HYKAAOIIUXCA B HUX, n3beras
IIPU 3TOM PACHpPOCTPAHEHHBIX MOOOYHBIX 3 (PEKTOB H3BECTHBIX HHOTPOIHBIX
CPEACTB, BBI3bIBAEMbIX MOBBILIIEHHBIMU KOHLEHTPALUSIMHU KaJbIUS B LIUTO30JI€
KapIAMOMHUOLIMTOB, KPATKO HA3bIBAEMBIX 3[1€Ch «ITOBBIIIEHHBIMH KOHIEHTPALUIMHU
KaJbIUs», TAKUX KaK MOBBILICHHAs MOTPEOHOCTh B KUCIOPOAE, TAXUKAPAUS,
apUTMH, HIIEMUsl U TOMY nogo0Hoe. B nenom, Takum o6pa3om, CTAHOBUTCS
IOCTYIHBIM HOBOE, Oe3omacHoe u 3 PeKTHBHOE HHOTPOIIHOE JIEUCHUE.

Onucanue Guryp

durypa 1 (BBepXy): 10303aBUCUMOE YBEJIUUEHNUE COKPATUTEIbHON
COCOOHOCTH KapAUOMHUOLMTOB MBIIIHN (BEPXHSS MaHEeNb), HHAYLHPOBAHHOE
ACO01/HMO1; cokpaturenbubiii 3¢pdext ACO1/HMO1 uzmepsincs Ha
kapauomuonurax (mycrteimka (SHAM), To ecTh, KApAUOMHOLUTAX, TOABEPTIINECS
npoueaype-nycToimke 0e3 UHAYKUHU HHpapKTa MHOKap/a) B pa3InYHBIX
koHneHTpanusx (0,2, 0,5 u 1 MmkM), ucrnoap3ysi B Ka4eCTBe MOKa3aTesei
u3MeHeHus: 1nHbl ppakuun cokpammenus (PC (FS)%). ACO1/HMO1 B
KOHIeHTpanuu 1 MKM mponeMOHCTPpHUPOBAT HAMOONBIIUN COKPATUTENbHBIN 3 dexT
1o cpaBHEHHIO ¢ HocuteneM (* p<0,05, ** p<0,01). ['ucrorpamma moxasbiBaeT
cpenHee 3HaYeHHUE PpakUUH COKpameHus N KJIETOK, TPOaHaIN3UPOBAHHBIX, KaK
yKa3aHo.

@urypa 1 (BHH3Y): yBeIMUEHHUE COKPATUTEIBHON CIIOCOOHOCTH,
uHayuuposannoe ACO1/HMO1, kotopoe nuarudbuponanocs D-Lys3
(cmeun¢puueckuM aHTAarOHUCTOM I'peIMHA), HA KapANOMUOLINTAX, BBIICJIEHHbBIX U3

cepAel KaK MbIIEN-NYCTHIMIEK, TAK U MbIIIENH C CEPAEYHON HEAOCTATOYHOCTBIO
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(CH) (mprmam ObL1a mpoBeaeHa nepeBsizka JeBOH nepenHeil HUCXOAs e apTepuu,
BbI3BaBIIas MHQAPKT MUOKApAa; Yepe3 HECKOIbKO HelleNlb Y MbIlIeil pa3BUiIach
cepAeyHasi HeOCTATOYHOCTb): COKPATUTEbHAS CIOCOOHOCTh KapAHOMUOLIUTOB
NOBBILIANACH IPU IPUMEHEHUHU aronucra peuentopa rpeausa ACO1/HMOT (1
MKM), B TO BpeMs Kak npeaBapurenbHas o0padoTka aHTArOHUCTOM peLenTopa
rpenuHa D-Lys3 -GHRP-6 (3 MxM) OnokupoBasia CoOKkpaTuTeNbHbIN 3¢ ekt
KapauoMuouuTsl, BeIIEJICHHBIE KaK U3 MyCThIMEK (CieBa), Tak u u3 rpynn MM
(napapkt muokapaa) (MI) (cnpapa), monoxurtenbHo pearuposaiu Ha ACO1/HMO1,
YBEJIMYUBASI CBOK COKPATHUTEIbHYIO cIOCOOHOCTB. (* p<0,05, ** p< 0,01).
I'nctorpamma mokas3bIBaeT CpenHee 3HaueHHEe Qpakiuu cokpamenus N KIETOK,
NPOAHAINU3UPOBAHHBIX, KAaK YKa3aHO

durypa 2 (cneBa u BBepxy crnpana): PernpeseHTaTuBHOE H300pakeHue
JNIMHEHOrO CKAaHMPOBAaHHs (ClIeBa) M KPUBbIE mepexoaHoro npouecca Ca’’
(Mobunuzanum) (BBEpPXy CIpaBa) B KAPAUOMHOIIUTAX, U30JHPOBAHHBIX U3 Cepael] -
NYyCTHIIIEK, MOJYYaBIIUX HOCUTENb UIH pa3ianyHble koHueHTpaunun ACO1/HMOI.
O6paboTka ACO1/HMO1 He BBI3bIBAJIa U3MEHEHUS AMILUIUTY/ IEPEX OHbIX
nponeccos Ca’" HU P KAKHX KOHLEHTPALMAX, YTO YKa3bIBAET HA TO, YTO
MOBBIMEHHAs COKpaTUTENIbHAsI ClTOCOOHOCTh Ha Purype 1 obycrnosneHa
TOBBIIIEHHOMN YyBCTBUTENbHOCTRIO K Ca’’, a He mepexonusimu nponeccamu Ca’’.

durypa 2 (crnpaBa BHU3Y): ['MCTOrpaMMBbl MOKa3bIBAIOT CPEIHEE 3HAUECHUE
nepexonuex npoueccos Ca’’” B N kieTkax, mpoaHaTH3UPOBAHHBIX, KAK YKA3aHO (P
= HE3HAYUMO JJIs1 BCEX CPAaBHEHMUIT)).

Qurypa 3: Penpe3seHTaTUBHOE JUHENHOE CKAHUPOBAHUE U KPUBBIE
nepexoaHbIX mporeccos Ca’’ B KapIMOMHOLMTAX, H30JIHPOBAHHBIX U3 CEPAEL
MBbIIIEH-MTyCThIMEK ). Penpe3eHTaTuBHOE JTUHEHHOEe CKAHUPOBAHUE TEPEX OTHbIX
npoueccos Ca’’ (cieBa), penpeseHTATUBHbBIC KPHBBIC H3MEHEHHS AMIITHTY A5
(cripaBa) U CpeqHNME 3HAUEHHS AMILIUTY/ epexoaHbX mpoueccos Ca’’ B
KapIMOMHUOLUTAX, U30JIUPOBAHHBIX U3 CEPAELl MbIIIEH-yCThIIIEeK (BHHU3Y).
O6pabotka ACO1/HMO1 (1 mxM) ¢ D-Lys 3 GHRP-6 unu 6e3 HEro He u3mMeHsia
aMIIITy Ay mepexonsoro mpouecca Ca®’. [HCTOrpaMMbI TOKA3bIBAKT CPEIHES
3HaueHne N KJIETOK, MPOAHAJTU3UPOBAHHBIX, KAK YKa3aHO.

Qurypa 4: Yposau ®@ocdo (Ser 22-23) cTnl, oneHeHHBIE METOOM BECTEPH-

OJIOTTUHTA.
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(Beepxy): PenpesenraTusHbiil 00T Ppochopunuposanssix popm cTnl u
obmux cTnl. O6padoTka kapauomuonuTos-nycteimek ACO1/HMO1 (1 mxM;
CpeaHssl KOJIOHKA) CHU3MJIa YPOBHU PoCchHOpUIUPOBAHUS CEPIEUHOTO TPONOHUHA |
no ocratkam cepuna 22-23. IIpenBapurtenbHas 00paboTka aHTarOHUCTOM
peuenrtopa rpenuna D-Lys3- GHRP-6 (3 mxM, npaBast kojqoHKka) OJOKHpoBaia
nepenayy curuajon, aktuBupyemeix ACO1/HMO1 B kapauoMuonuTax, u
BOCCcTaHOBMIA ypoBHH (ocopunupoBanus cTnl no pusmonornvyeckux ypoBHei,
HaOJII01aeMbIX B KApIHOMHUOLUTAX, B KOTOPbIE BBEJIM HOCUTEJNb (JI€Bask KOJIOHKA).

(BHmM3y): 'mcTorpamMma, mokaseiBarpmas ypoBau skcrnpeccun gpocdo-Tnl,
BBIPA)KEHHBIE B BUJE KPATHBIX H3MEHEHUH B KapAUOMUOLHTAX, 00paboTaHHBIM
mocuresnem. [Taptun kapanomuonutos (~10° ki1eTox) cobupanu B IpodUpKH U
obpabaTbIBann, KaK yka3aHo. ['mcTorpamMmmMa nokasblBaeT cpegHee 3HaueHue st N
NpOaHaNNU3UPOBAHHBIX MAPTHH, Kak ykazaHo (* p<0,05, ** p< 0,01, *** p<0,001),

durypa 5. AktuBHOCTb nporenHknHa3bl A (ITKA) B u30nupoBaHHBIX
kapauomuonurax. Kapauomuonutsl, B kotopbie BBesn ACO1I/HMO1 (1 mxM),
neMoHcTpupoBanu cHukeHne aktuBHocTH [IKA (PKA) (cepas monocka). D-Lys 3 -
GHRP-6 OnokupoBan BHyTPUKIETOUHYIO nepenauy curHanos ACO1/HMO1 u
BOoccTaHaBauBas akTUBHOCTD IIKA 10 ¢pusnonornueckux ypoHei (kpacHas
I0JIOCKA), AHAJIOTUYHO KapJAUOMHOLUTaM, 00paboTaHHBIM HocuTeneM (Oenas
nonocka). [aprun kapauoMuonutos (~10° k1eTox) coGupan B npoBHPKY H
obOpabaTbIBasu, Kak yka3aHo. [ mcTorpamma nokasbiBaeT cpefiHee 3HaueHue 1 N
napTUH.

Qurypa 6. MonekynspHas nepejgadya CUTHAJIOB, 3allyckaeMas
B3aumoneiicrsuem ACO1/HMO1 u peunentopa rpeauna: ACO1/HMO1 akTusupyert
nepenavy curHanoB Goi, KoTopas CBsi3aHa CO CHHKEHHOU akTUBHOCTBHIO [IKA u
cHUKeHHBIM pochopunuposanuem cTnl mo cepuny 22-23. ITOT MeXaHHU3M
OTBETCTBEHEH 34 MOBBIMICHHYIO UyBCTBUTEIBHOCTD K Ca’’ B KAPAHOMHOLUTAX 1
YAYYIIEHHYI COKPATUTENbHYI0 ¢cIOCOOHOCTD mocie ctumyssinnu ACO1/HMOT.

IonpoOHoe onucanue

ITepBoit OCHOBHOH 3a7aueil HACTOSAIErO H300PETEHUS SABISIETCS MOTYUESHUE
coenquHenus ¢popmyisl (1) mwiu papmaneBTHYESCKU MPUEMIIEMON COJTU COSIMHEHUS

dopmyinsl (I) st nCOTB30BaHMS B KAUECTBE HHOTPOITHOT'O CPEACTBA
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B Hacrosimiei popmyne (I):

R?, R’ R®- HezaBucuMO APYT OT apyra mpeactasisior coboii Ci-Cg ankmu,

R', R*- HezaBucuMO APYT OT Apyra mpeacTaBisioT coboii Bogopox uin C;-Ce
AJTKHII,

R npencrasisiet coboi C1-Cg ankun, rano, C;-Cq ankoxcu unn C;-Cg
raJOaNKHII,

n npeacTaBisier coboit 2-3,

m rnpenacTasisier coboit 1-3.

B uenowm B HacTosimei ¢popmysie (I): HCMONB3yeMBbIil TEPMUH «AJTKUI»
BKJIFO4aeT 00a, IMHEHHBIA U Pa3BETBICHHBIN aJIKUJI;, UCIOJIb3yeMble TepMUHBI «C -
C,» pacKpbIBaIOT KaXKIbIM U3 €IUHUYHBIX TOMOJIOTOB JUana3oHa 1-n, Hanpumep,
ucnonbzyembiii TepmuH C;-Cg sxBuBanienTeH Ci, C,, Cs3, Cy4, Cs, Cs.

B ogHOM mpenmnouTUTEeNbHOM BapHUAHTE OCYIIECTBIECHUS HACTOSILIErO
u3o00peTeHus, R* npeacTasiseT codoi BOOOpO.

B Gosee mpenmouTHUTENbHOM BapUAHTE OCYINECTBICHUS] HACTOSLIErO
nsobperenns R* mpexncrasuser coboii Bogopox, ¥ n mpeacTaBiseT coboit 2.

B eme Oonee mpeanoOYTUTEIBPHOM BapUaHTE OCYIIECTBICHHS HACTOSIIETO
nsobperenns R* mpencrasisier coboii Bomopon, n npexcrasiser coboii 2, u R?
NpeaCcTaBIsieT COO0H METHII

B npyrom Gonee mpeanoYTUTEIbHOM BapPHAHTE OCYIIECTBIEHUS HACTOSIIETO
usobperenns R npencrasmser coGoii Bogopon, n mpeacrasuser coboii 2, R?
npencTaBiseT coboi MeTun, i ABe R’ rPyIIIbl IPUCOEIMHEHBI K OMHOMY M TOMY K€
aTOMYy yrjepoja MUIEPUIUHOBOTO KOJbIA, B YACTHOCTH, K ATOMY yriepona,

KOTOprfI HEMOCPECACTBCHHO HEC CBA3aH C aTOMOM a30Ta NUNEpHUANHA, TO €CTb, OHU
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NPUCOEIMHEHBI K 3-HJI MOJOKESHUIO MUIMEPUANHOBOTO KOIbIA (YTO YKBUBAJICHTHO
5-UJT OJIOKEHHUIO).

B npennouTUTeNbHBIX BapHaHTaX OCYIIECTBICHHS HACTOSAIIEr0 N300peTeHHUs
BCE MPEICTABJIEHHbIE BBILIE BAPUAHTHI €r0 OCYLIECTBJICHUS MOTYT JAOMOJHUTEIBHO
XapaKTepH30BaATHCS OJHUM MM OOJiee, MPearnoYTUTENbHO BCEMHU, U3 CIEAYIOLINX
YCJIOBUH:

-06a u R?, u R’ mpencrasmusitor co6oii C;-C; alKiiI, MpeanouTHTENbHO METHII,

- m mpeactapisieT coboit 3,

- R® mpexncrasiser coboil rano u/MIK ANKOKCH, IPEANOYTUTEIHHO O
MEHbIIEN Mepe OAUH R® MpEeNCTaBIsIeT COOOH aJTKOKCH.

Coenunenust popmysi (I), B kotopsix R' npencrasiser co6oii C1-Cg anku,
NPEACTABISIOT OO0 O0IEenpUMEeHUMBbII BAPUAHT, B Ka4€CTBE aJlbTEPHATHUBHI,
coenuuenus popmyusi (I), B kotopsix R' mpencrasiser co6oii Bogopon,
NPEACTaBISAIOT COOOH APYroi o0menpuMeHNMbIH BapUAHT.

Hcnonb3yemblil TEpMUH «rano» o003Ha4vaeT 34eCh XJop, GTop, OpoM unu Hox;
KaK MPaBHJIO, UCIOJb3YEeMbIil TEPMHUH «Trajio» YKa3bIBAeT Ha XJIOP; KaK MPaBHIIO,
UCIIOJIb3YEMbI TEPMHH AJIKOKCH» YKa3bIBA€T Ha METOKCH HJIM STOKCH.

Hcnonb3yemblil TEpMUH «(papManeBTUYECKU MpUeMiieMasi COJb» O3HadaeT
37eCh JII0OYI0 COJb, KOTOpast OOBIYHO CUMTAETCS HETOKCUYHOU B
bapMaLeBTHYECKOI NPAKTHUKE;

B YaCTHOCTH, TTOCKOJIbKY coenuHenus Gpopmyisr (I) sBastoTcs
c0Je00pa3yrIMMU aMUHAMHU, JIF00ast MOaAXoasmas coyeodpasyromas KHuCaoTa
MOKET OBITh UCIIOJIb30BaHA B (hapMaLeBTHUECKON MPaKTHUKE st 00pa3oBaHuUs
dbapManeBTUUECKH MPUEMJIEMON cou U3 ¢cBOOOTHOrO ocHOBaHuUs Gopmyisl (I):
TUMHUYHAsS (apMaleBTUYECKU MpUeMIeMasi COJIb MPEACTABIISIET COJIb COJSIHOMN
KHCJIOTHI (THAPOXJIOPHUL), B YACTHOCTH MOHOTHAPOXJIOPHUL.

Coenunenust popmynsl (I) comepkaT n1Ba aCHMMETPUYHBIX aTOMa yrieponaa u
MOTYT CYLIECTBOBATh B PA3JIMYHBIX CTEPEOU3OMEPHBIX HOPMax U UX CMECSX, BCE
OHU TpeNCTaBJIeHbl HacTosmel Gopmynoii (I); cpean HUX MPEaNOYTHTEIbHON

aisiercs popma 1(S), 4(R), KoTOpast COOTBETCTBYET CTPYKTYype:
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rae Rl, Rz, R3, R4, RS, R 6, m M n UMEIOT 3HaYeHUs, ONpeaesieHHble Bbile. B
MO CYIIECTBY MPEANOYTHTEIbHOM BAPHAHTE OCYINECTBICHUS HACT OSIIETO
uzobperenus coenunenune Gopmynsl (I) mpencrasnser coboi 1-[(1S)-1-(2,3-
nuxiop-4-merokcudenun)stmn]-3-metuin-3-[(4R)-1-metun-3,3-gumetnn-4-
NUMEPHUANI|-MOYEBUHY UK €€ papManeBTHYECKH MPUEMIIEMYIO COJIb, B YACTHOCTH

MOHOTHAPOXJIOPUIHYIO COJIb, HMEIOIYIO CIeAVIOMYI cTpykTypy (Ia):

CHy ©l
= Cl

Nt | “]/ “Hcl
L\w/jm_,?

(Ia)

Coenunenue co cTpykTypoii (Ia) kak TakOBOE M3BECTHO, HAPUMEP, U3
Frontiers in Pharmacology, 2018, Tom 9, ctatbs 869, cTp. 1-16, u 3nech
cokpamenHo ynomuHaetrcs kak ACO1 unmu HMO1, BzanmMo3zameHsiemo.

Hcnonp3yeMblil B OMMCAHUU TEPMHUH KMHOTPOMHBIA areHT», HapsAy C
HCIIOJIb3YEMBIMU TEPMUHAMHU «MHOTPOIMHAsI aKTUBHOCTbY HUJIM KUHOTPOMHBIN
3¢ dexT» npu yNnOMHUHAHUHN aKTHBHOCTH CO€IUHEHUH Hactosimen Gpopmysr (1)
YKa3bIBAKOT, YTO PACCMATPUBAEMOE COEIUHEHHE CITIOCOOHO CTUMYJIHUPOBATH, TO
€CTh, YCUIIUBATh COKPATUTEIBHYIO CIIOCOOHOCTD U CHIIY CEpALla MALUEeHTA.
Hcnonb3yeMblil TEPMUH HHOTPOMHBIN 0O3HAYAET 3/1€Ch KIOJOKUTEIbHYKO»
MHOTPOINHYI aKTUBHOCTb, TO €CTh, BO3/I€HCTBUE HA MBIIILY SABJsIETCS
CTUMYJIUPYIOLIUM U HE pacIpOCTPaHsieTCcss Ha IPOTHBONOJOXKHbBIM OTpULIATENbHbIN
UHOTPONHBIN 3¢ exT. MHOTpONHAs aKTHBHOCTb COENMHEHHUI 1O HAacTOsIIeH
NaTeHTHOM 3asBKe 3P (eKTHBHA B OTHOUIEHUH KJIETOK CEPASYHON MBILILBI, TO €CTh,

KJIETOK MHOKap/a, 4YTO NPUBOIHUT K YCUIIEHHOHN COKPATUTENbHONH CIOCOOHOCTH
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COOTBETCTBYIOIIEr0 MBILIEYHOrO OpPTraHa, TO €CTh, cepaua. IloppimenHas
COKpaTHUTENIbHAs CIOCOOHOCTD yayumaeT ¢yHKIUOHATIBPHOCTD CepPALa, B YACTHOCTH
CUJIy €ro COKpAaIleHUH, YTO MPUBOAUT K MOBBIMIEHUIO HACOCHOH CIIOCOOHOCTH ¢
NOCJEAYIOUUM yJIyUYLIeHHEM JOCTAaBKU KPOBH U HACHIIIEHUs KHCIOPOIOM
pPa3JIMYHBIX Y4aCTKOB TeJa.

B otnuune OT JOCTYNHBIX HHOTPOIHBIX ar€HTOB, HHOTPOMHBINA 3 ekt
COEIMHEHUN N0 HACTOsIIel maTeHTHO! 3asaBke Gopmyinsl (I) He onocpenoBan
yBEJHMYEHUEM KOHLUECHTPALUH KaIbLUs, 3TOT 3PP EeKT 3KCIePUMEHTATbHO
NOATBEPIKAAETCS OTCYTCTBUEM YBEJIMUYECHUSI KOHIIEHTPALMI KaJbLUHs B IUTO30JI€
KapIMOMHUOLUTOB, TO €CTh, OTCYTCTBUEM BBICBOOOKIECHUS M MOTOKA KaJbLHS U3
BHEKJIETOUHOTO MPOCTPAHCTBA U CAPKOIUIA3MATUUECKOTO peTHKyJIyMa. Takum
o0pa3zoM, HEOXKHAAHHO ObLIO OOHAPYIKEHO, YTO 3TH COETUHEHUs 00anarT
COKpaTHUTENbHOU 3 (PEeKTUBHOCTHIO 0e3 yBeNnYeHus: 0a3aJbHbIX KOHLUEHTPAIUMA
KaJIbI[Usl B MBIIIEYHON KJIETKE, TO €CTh, OHH CKOpPEE MOBBIIIAIOT YyBCTBUTEIbHOCTD
KJIETOK K CYLIECTBYIOIIHUM yPOBHIM Kajubuus. CilenoBaTeIbHO, HCIOIb3yEMbIN
TEPMHUH «MHOTPOITHBIM areHT» MOXET ObITh 00Jiee TOYHO ONMpeNeNieH, KakK
«OCHOBAHHBIN Ha CEHCUOUJIM3ALNHU K KaJbLUIO» WHOTPOIHBIN areHT Ui, B
Ka4eCTBE aJlbTE€PHATUBHI, KaK KHEHTPAJbHBIN 11O YPOBHIO KaJbIUsA» HHOTPOIHBIN
areHT. Ce10BaTeIbHO, COOTBETCTBYIOIIAS MHOTPOIIHASI aKTUBHOCTb, TUITHYHAS
COeMHEHUHN IO HacTosLIeH naTeHTHO! 3aaBke Gopmyibl (I), BHIFOAHO OTINYaETCSA
OT TAaKOBOW y TOCTYNHBIX HHOTPOIHBIX [IPENapaToOB T€M, YTO OHA HE BKJIOYAET
no6o4HbIe 3P PeKThl, 00yCAOBIECHHBIE MOBBIIIIEHHON KOHI[EHTPALMEH KaJbIus B
KJIETKAX, TAaKHe KaK MOBBIIEHHAs NOTPEOHOCTh MHOKApIa B KUCIOPOE, HIIEMUs,
ApUTMHS U Upe3MepHas apTepuaibHas THIOTEH3UsA U TOMY nogooHoe. Takum
o0pa3oM, paccMaTpUBaEMOE MEIUIIMHCKOE MPUMEHEHNE NOTOJHUTEIbHO
XapaKTepHU3yeTCsi, KaK He UMEIOII[ee BhIIIeyKa3aHHbIX TOOOYHBIX 3¢ PeKTOB,
CBSI3aHHBIX C IMOBBIIIEHHOW KOHLIEHTPALHEH KaJlbUs B KIETKaX.

CoenuHeHus 1Mo HacTOAIEH naTreHTHOU 3asBke Gopmyusl (1) spdexTuBHBI M5
NPUMEHEHHUs TIPHU JICUEHUH JIFOOBIX MATOJOTHYECKUX COCTOSIHUH MallueHTa YeJIOBeKa
WJTH JKUBOTHOTO, XapaKTEPU3YIOIUXCS UJIM CBSA3aHHBIX CO CHIKEHHOW M/UIH
Hed(PEeKTUBHON COKPATUTENbHON cr1ocOOHOCTRIO cepaua. Ilpumepamu 3Tux
COCTOSIHUH SIBISIOTCS CepleuHas HEJOCTATOYHOCTD (TaKKe U3BECTHAS Kak
3aCTOWHAs cepAedHasi HEJOCTATOYHOCTD), CePACUHBIH MPUCTYII, KaPAHOTEHHBIN

IIOK, CENTUYECKUI IOK, HHPAPKT MUOKapAa, KapAUOMHONATHUS, THIIEPTEH3Us



10

15

20

25

30

13

nerounoit aprepuu (JIAI') u ananornunoe um. [IpeanoyTuTenbHbBIM MOKa3aHUEM
SIBJIIETCS] CepAeYHAst HEIOCTATOYHOCTD, OHA MOKET OBITh JIFDOOTro TUMa (TO €CTh,
OCTpPOI UM XPOHUUECKOH, CO CHHKEHHON MJIM COXpaHEHHOH (pakuuei BriOpoca),
CTENEHU TSKECTH (JIerKOH, CPEeHETSXKEION MM TSKEJIONW) U cTaauu (TO €CTh,
Ha4yaJbHOU uiu nporpeccupymoueit). CocTosiHHEM CepIeuHONd HEAOCTATOYHOCTH,
IpU KOTOPOM HAaCTOsIIIee JIeueHne 0COOeHHO HeoOXxoauMo/3¢pPpeKkTUBHO, SABISETCS
cepAevYHasi HeIOCTATOYHOCTh CO CHIKeHHOM ¢pakuueit Beiopoca (CHHDB), B
yacTHOoCTH nporpeccupyromas CHH®B, yka3zanHas cepaedHas HeIOCTATOYHOCTD
sIBJIsIeTCST OO OCTPOid, TubO0 xpoHudeckor. OcoOEHHO MOKa3aHHOM IS JICUSHUS
saBuseTcs xpoundeckas CHH®B, kak Ha HayanbHOMN, Tak U Ha NMO3JHEHN CTaguMu.
[IpennmouTUTENbHBIM MPUMEPOM KAPAUOMHUOIIATHH SIBJISIETCS AUIATAIIMOHHAS
kapauomuonatus (JIKMII), B wactHoctu, JIKMII, o0yclioBieHHAs] TeHETHYECKUMU
BapuaHTaMu (Takxke u3BecTHas kak cemernas JJKMII). IlpennoyTutrenbHbIM
npumepom JIAT sBnsiercs JIAT ¢ cucronndeckoit GyHKIMEH MPaBoOro Keiayaovka.

[IpuMeHeHne Mo HACTOsIIEeH MaTeHTHOH 3asBKe MO CyIiecTBY 3p()eKTUBHO
IPU COCTOSIHUAX, KOTOPbIE TPEOYIOT JIUTENBHOTO JICYEHHUS] HHOTPOITHBIMHU
areHTaMH, TAaKUX KaK XpOHHUUYeCKHe GOpPMBI CepAeYHON HEAOCTATOUYHOCTH, BO BCEX
3TUX CJIy4asiX MPeJOTBPALIEHUe COMYyTCTBYIOINETO pa3BUTH MOOOUYHBIX 3P (PEeKTOB,
CBSI3aHHBIX C KaJbIIUE€M, OCOOE€HHO MOJIE3HO AJIS NMaI[UeHTa, TOCKOJIbKY OHO
NpeaoTBpaINaeT JJIUTENbHOE BO3EHCTBIE KAJIbLHsA, ONACHbIE MTOCIEACTBUSA,
KOTOpbIE MOTYT NPUBECTHU K JIETAJIBHOMY UCXOJy B AOJTOCPOYHON MEPCIEKTUBE,
YTO AeJIaeT AOCTYMHON Oojiee 6€30MacHy0 HOHOTPOIHYIO TEPANUIO C BBIKMBAHUEM
B OoJiee TOJrOCPOYHON MEPCIEKTUBE.

CrnenoBaTesbHO, B MPEANOYTUTEIHBHOM BAPUAHTE OCYLIECTBICHHS HACTOSIIEH
NATEHTHOW 3assBKU MEIULMHCKOE MPUMEHEHUE MPENMYIIECTBEHHO HAMPABIECHO HA
CyOmOMmyJISILUIO MAIUEHTOB, IJIsI KOTOPBIX OCOOEHHO cieayeT n3dberatb moOOYHBIX
53¢ eKToB, CBSI3aHHBIX C MOBBILIEHHON KOHIEHTPAIIMEH KalIbI[Usl B
KapIUOMHUOILIUTAX, TO €CTh, MALUEHTOB, KOTOPbIE UMEIH, UMEIOT UJIU HAXOMSITCS B
IpyIIe pUcKa pa3BUTUS UIIEMHUH, APUTMUH W/ MM THIIOTEH3UH, YTO COOTBETCTBYET
noarpymnme 6onee ocnablieHHbIX NALHEHTOB C CEPAEYHO-COCY IUCThIMU
3a00I€BaHUSIMH, I KOTOPBIX BO3HUKHOBEHHE BBIMIEYKA3aHHBIX MOOOYHBIX
3¢ pexToB MOKET OBITh OYEHb OMACHBIM U, BO3MOYKHO, CMEPTEIbHBIM.

Cepnednass HEZOCTATOUHOCTD, pacCMaTpUBaeMast 31€Ch, MOXKET OBITh BbI3BAHA

Tr00bIMH 3200JIEBAHUSIMH, KOTOPbIE OCIA0JSIOT CEPASYHYIO MBIIIIY, UITH
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3a001€BaHUAMHU, KOTOPBIE BBI3IBAIOT PUTHIHOCTb CEPASYHBIX MBILIL], UJIH
3a00€BaHUAMH, KOTOPBIE YBEIHMUYUBAIOT MOTPEOHOCTh TKaAHEH OpraHu3Ma B
KHCJIOPOJIe CBEPX CIIOCOOHOCTH CepAlla H0CTaBJIATh ero. MHorue 3a0oaeBaHus
MOTYT HapylaTh HAaCOCHYIO (pYHKIIHIO Kenyno4ukoB cepaua. Hanpumep, MpIlIibl
KEJITYIOYKOB MOTYT OBITH OCIabJIeHbl IEPEHECEHHbBIMU paHee CepAedHbIMU
NPUCTYIIaMHU UJIM BOCTaJeHueM (MHOKApAUTOM), YTO CO BPEMEHEM IPUBOIUT K
NpOTPeCcCUpyIoLeil cepaedHoi HegocTaTouHOCTU. CHIKEHNEe HAaCOCHOM
CIOCOOHOCTH KEeJYyTOUKOB HU3-3a MBILIEYHOT'O OCIa0IEeHHS Ha3bIBAETCS
cucrosnueckor nuchyHnkuuei. [lociae kaXa0ro COKpaIieHust JKeay10uKOB
(CHCTOJIbI) MBIIIIIBI KEJIYJOYKOB JOJKHBI pacciabuThCs, 4TOOBI KPOBb H3
npeacepanuil MOrJja 3aMmoJHUTh Kenyaoukn. Takoe pacciabieHne KenyI09KoB
HaszbpIBaeTCs Auactoiioi. Takue 3aboneBaHms, KaKk reMOXPOMATO3 HIJIM aMHJIOU03,
MOTYT BBI3bIBATh YIJIOTHEHHE CEPASYHON MBILILBI U YXYAIIATh CIOCOOHOCTD
KEJYTOUYKOB PAcCIalNAThCS U HANIOJHATHCS, 3TO Ha3bIBAETCS TUACTOIUYECKON
nuchynknueit. Hanbonee pacnpocTpaHeHHON NPUYUHON 3TOTO SIBJISIETCS
IJTUTENIbHOE BBICOKOE KPOBSHOE JaBJIEHUE, MPUBOASIIEE K YTOJNIIEHHUIO
(runeptpodun) cepnua. Kpome Toro, Xorsi y HEKOTOPbIX NALIUEHTOB, HACOCHAS
(GYHKIUS 1 HAOJHAOIAas CIOCOOHOCTh Cep/lia MOTYT ObITh HOPMAJIbHBIMH,
AHOMAJIbHO BBICOKAsi MOTPEOHOCTh TKaHEH opraHu3Ma B kuciopoae (HanpuMmep, npu
THIEPTHPEO3€) MOXKET 3aTPYAHHUTH OOecredeHne aJeKBaTHOrO KPOBOTOKA CEpALlEM
(Tax Ha3bpIBaEMOE CepAeYHasi HEIOCTATOYHOCTh C BBICOKMM BbIOpocoM). Y
HEKOTOPBIX NMALIHEHTOB MOKET MPHUCYTCTBOBATH OJHMH HJIM HECKOJIBKO U3 3THX
(akTOPOB, BBI3BIBAIOIINX 3aCTOHHYIO CEPACUYHYIO HEIOCTATOYHOCTh. 3aCTOHHAs
cepAeYHasi HeIOCTATOYHOCTh MOJKET MOpakaTh MHOTHE OpraHbl Tena. Hampumep,

ocliabyieHHas cepacyHas Mblla MOXET OBITb HE B COCTOSIHUM CHA0KAaTh MOYKH

AOCTATOYHBIM KOJIUYECTBOM KPOBH, KOTOPBLIC 3aTCM HAYUHAKOT TEPATH HOPMAJIBHY IO

CIOCOOHOCTh BBIBOAUTD COJIb (HATPHI) U BOAY. DTO CHUIKEHUE (PYHKIIUHU MMOUYEK
MOKET NMPUBECTH K TOMY, YTO OPTraHU3M 33AePKUT OoJbie KkuaKocTH. Jlerkue
MOTYT MEPETNOJHUTHCS KUAKOCThIO (OTEK JIETKUX), U CTOCOOHOCTh YEJIOBEKa
BBITIOJIHATDH QU3UUYECKHEe YIpaKHEeHHs CHUKaeTcs. JKUaKoCTh TakKe MOXKET
HAKaIlJIUBATHCS B MMEUYEHHU, TEM CAMBIM yXyaAIlas €€ CIIOCOOHOCTh OUHINATh

OpraHu3M OT TOKCHHOB M MPOU3BOAUTH He3aMeHUMbIe Oenkn. DPHeKTHBHOCTD

a6COp6I_II/II/I KUIICYHUKOM MUTATECJbHBIX BCIICCTB U JICKAPCTB MOXET CHU3UTHCA. Co

BPpEMECHECM, IIPU OTCYTCTBHUHU JICUCHUA UJIHU OJAXKE IIPU ONITUMAJIBHOM JICHCHHUU
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CYyLIECTBYIOLIMMHU METOAAMU JICUYECHHUs], YXYALIEHUE 3aCTONHON CepAEYHON
HEJOCTAaTOYHOCTHU 3aTPOHET MPAKTUUECKH KaXXKAbIi OpraH B Opranuizme. 1o
IPOMCXOAUT HE3ABUCUMO OT NEPBONPHUYHNHBI, MPUBEALIEH K MOCIEAYIOLIEMY
Pa3BUTHIO CEPAEYHON HEAOCTATOUHOCTHU. TakuM oOpa3om, JedeHHUe M0 HaCTOosel
NAaTEHTHOMN 3asBKe JOMOJHHUTEIbHO HANPABJIEHO HA JI€YE€HHUE BCEX BbILIEYKA3aHHBIX
CUMITOMOB U NOCIEACTBUI CEPACUYHON HEAOCTATOYHOCTH.

Hactosimasi mareHTHas 3asBKa JOMOJHHUTEIbHO OTHOCUTCS K TPUMEHEHHIO
coenuHenus popmyisl (1) uau ero ¢papManeBTUIECKH MTPUEMIIEMON COJIH, KaK
yKa3aHO BBILIE, IPH MPOU3BOJCTBE HHOTPOITHOTO JEKAPCTBEHHOTO CPEACTBA IJIs
JedYeHus JI0O0ro U3 BHIIIEYKA3aHHBIX MATOJOTUYECKUX COCTOSIHHUM.
JIOTIOJTHUTENIPHO HACTOSIIIAsA MATEHTHAs 3asBKa OTHOCUTCS K CIOCO0yY JedeHust
J1000r0 U3 BRIIEYKA3aHHBIX MATOJOTHYECKUX COCTOSIHUM, BKIIOUYAOLIEMY
BBeneHHne coequHeHust popmynsl (I) unu ero ¢papmaneBTHUECKH TPUEMIEMON CONTU
CyOBEKTY, HYKIAIOIMEMYCSI B 3TOM.

[Monxoasimue cyOBEKThI, KOTOPBIM MMPEAHA3HAYCHO JICYEHUE IO HACTOSIIeH
NAaTEHTHOMN 3asBKe, BKIFOYAIOT MJIEKOMHUTAININX. K MIeKONUTAIO UM OTHOCATCS
JIOnU TI000T0 moJia U Ha 00 cTaaquu pa3BUTHS, MICKOIMUTAO IHE
JOTIOJTHUTENIBHO BKJIIOYAKOT, TOMUMO IPOUYEro, codak, KOmeK, KPyNHBIH poraThli
CKOT, KO3, JIoIazael, oBell, CBUHEH, I'PbI3YHOB, 3ai1e00pa3HbIX, IPUMATOB U TOMY
nono0HOe, U BKJIIOYAIT MIEKOMUTAKIIUX B IEPHOI BHYTPUYTPOOHOTO pa3BUTHSI.

Hcnonp3zyemble quamna3oHbl 103 MOTYT NMPEANIOYTUTENBHO COCTaBIATh OT 0,1
no 10 mr/gens, Hanpumep oT 0,2 1o 10 Mr/aeHp, CyTO4YHAas 1033 MOXKET OBbITh
pasneneHa Ha Oojiee YeM OJHO €KEIHEBHOE BBEJEHHE, BKJIIOYAs 1BA €KETHEBHBIX
BBeAeHHs, HanpuMep, ot 0,1 10 5 Mr aBa pa3a B 1eHb (IBaXKAbl B CYTKH).

Coenunenus no Hacrosmemy uzobperennto Gopmysnsl (I) moryT ObITH
NPUTOTOBJICHBI B (PapMaLleBTHYECKHU MPUEMIIEMBIX JICKAPCTBEHHBIX (popmax,
NOAXOISINUX JJIsl BBEICHHUS YKAa3aHHBIX BbIIIE CYTOYHBIX 103. Hanpumep, oHn
MOTYT coaepkaTb coequneHue gopmyinsl (I) B konmnuecTax, BApbUPYIOIMUXCS OT
0,1 no 10 Mr, uau 4acTh 3TOr0 KOJUYECTBA, €CJIM NPEeAHA3HAUYEHBI 1JIs
MHOTOKPAaTHOTO €XeJHEBHOT'O BBEJCHHUS.

Cnenuanuct B 00J1aCTH TEXHUKHU, K KOTOPOH OTHOCHUTCS HACTOAIIEE
n3o0pereHue, MOXeT 0e3 U3NIUINHUX HKCIIEPUMEHTOB, U M0JIarasich Ha JINYHBIE

3HAHHUA U OIIUCAHHUEC HaCTOﬂH_Ieﬁ MaTeHTHOHU 3as1BKU, ONITUMU3UPOBATDH 3TU
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IMara3oHbl B OTHOIIEHUU KOHKPETHOH (papmaneBTudeckoit popmel, koTopas Oyner
IPOU3BOAUTHCS.

Tepnas nozupoBaHHas Gpopma AJig NEPOPATBHOTO BBEIEHUS MOXET OBITH,
HaIlpuMep, NpeCcTaBleHa B BU€ OTAEIbHBIX €IMHUL, TAKUX KaK TBEpJble HIH
MSITKHE KalCyJbl, MUJIIOJH, TAKeTHUKH, MTACTUIIKH, calle, TaOJeTKU Ui
MHUHUTAOJNETKH, KaX/aasi U3 KOTOPBIX COAEPKUT 3aJaHHOE KOJUYECTBO 10 MEHbIIEH
Mepe OJTHOTO U3 COeIMHEHUH MO HacTosmeMy n300peTeHnto. B HekoTopbIx ¢popmax
nepopajbHOE BBEASHHE MOXET OCYIIECTBJISITbCS B BHJI€ MOPOIIKA MIIU rpaHyi. B
HEKOTOPBIX popMax ¢popma nmepopajibHON 036l SIBJISIETCS CyOJIUHTBAIBHOM, TaAKOU
KaK, HalpUMep, MacTUJIKA UK OpaJibHas IUIEHKA JJIs MpUeMa BHYTPb. B Takux
TBEPABIX TO3UPOBAHHBIX hopmax coequHeHUs GOpMyJibl I OOBIYHO KOMOUHHUPYIOT C
OJIHUM HJIH HECKOJbKHMH BCIIOMOTaTEJIbHBIMU BeIleCTBaAMHU. Takue KarcyJibl HIH
TaOJIETKH MOTYT NPEACTABIATH MPENapaTsl ¢ KOHTPOJIUPYEMBIM BBICBOOOKICHUEM.
B cnyudae kancyn, TabiaeToOK, MUHU-TA0IETOK U MHJIIOJb JIEKAPCTBEHHBIE (POPMBI
TaK)X€ MOTYT coziepkaTb Oy(depHble areHTbl UM MOTYT OBITh MPUTOTOBJIEHBI C
KHIIE€YHOPACTBOPUMBIMHU IMOKPBITUSMHU.

Kunkue nosupoBaHHbIE GOPMBI AJIS IEPOPATBHOIO BBECHHS BKJIIOYAIOT,
Harpumep, GpapMaLeBTHYECKHU IPUEMIIEMbIE SMYJIbCHH, PACTBOPHI, CYCIIEH3HH,
CHUPOIIBI U 3JIMKCHUPBI, COAEPIKAIINE UHEPTHBIE pa30aBuTENH, OOBIUHO
UCIOJIb3yeMble B 00JIACTH TEXHUKH, K KOTOPOH OTHOCHUTCSI HACTOSIIAS MMaTEHTHAs
3asBKa (Hampumep, Boay). Takue KOMIO3ULIUHU TaK)Ke MOTYT COAEPKaTh
BCIIOMOTATeJbHbIE BEIECTBA, TAKUE KaK CMAUUBAIOIINeE, SMYJIbIUPYIOLIUE areHTHI,
CYCHMEeHAUPYIOLINE areHThl, APOMATU3UTOPBI (HampuMep, MOACIACTHTEN) U/ WU
OTAYLIKH.

B HekoTOpBIX pOopMax KOMIMO3HUIIUH MO HACTOSIIIEH NATEHTHOMN 3asiBKE MOTYT
BKJIIOYATh (POpMy mapeHTepanbHOU 103bl. «IlapeHTepanbHOE BBEJCHHE» BKJIIOYAELT,
HaIrpuMep, MOAKOKHbIE HHbEKIINH, BHYTPUBEHHBIC HHBEKLIMH, BHYTPUOPIOIIUHHBIE,
BHYTPHUMBIIIECYHbIE HHBbEKINH, BHYTPHUIKEYJOYHbIE HHBEKIIUU U UHPY3HIO.
[IpenapaTsl o UHBEKLIUHA (HApUMeEp, CTEPUIbHBIE BOJIHBIC WIN MACISHUCTbIE
CYCIEH3HMH IJIsl HHBEKIUH) MOTYT OBITh MPUTOTOBJIEHBI B COOTBETCTBUH C
U3BECTHBIM YPOBHEM TEXHHKH C UCIIOIb30BAHUEM MOAXOISIINX AUCIEPTUPYIOIIUX,
CMauMBAIOIINX ar€eHTOB U/UJN CYCHEHIUPYIOIINX areHTOB.

Kak nmpaBuio, B COCTaBe HCIOJNBb3YETCA COOTBETCTBYIOIEE KOJIHMIECTBO

(I)apMaI_IeBTI/ILIeCKI/I NpUEMIIEMOI0 HOCUTEJIA AJIA MpUgaHuA COCTAaBY
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M30TOHUYECKOro cocTosHus. [Ipumepsl papMareBTHIECKH MPUEMIEMOTO HOCUTENS
BKJIIOYAIOT O€3 orpaHuueHus1, GU3nOJOrH4eCcKuil pacTBOp, pacTBop Punrepa u
pacTBOp AEKCTPO3bl. [[pyrue npuemieMble BCIOMOTaTeIbHbIE BELUIECTBA BKIOYAIOT
0e3 orpaHuYeHus1, 3arycTutenu, pasdoasurent, Oydepsl, KOHCEPBAHTHI,
NOBEPXHOCTHO-AKTHUBHBIE BEIIECTBA U AHAJOTUYHOE UM.

Vka3aHHBIE COEJUHEHUSI MOTYT BBOJUTHCS JIOOBIM MOAXOASIIUM CIIOCOOOM,
NPEeUMYIIEeCTBEHHO B popMe PpapMareBTUIECKONW KOMIIO3ULUH, aJJallTUPOBAHHOMN K
TakoOMy crnoco0y, u B 103e, 3p(HeKkTUBHOM AJIs MPEANOoNIaraeMoro JeueHus Uiu
npopUIaKTUKUA. AKTUBHBIE COCTUHEHUS] U KOMIIO3ULIMH, HATIPUMEP, MOKHO
BBOJHTD CIEAYIOLUIUMH MyTAMHU U CIOCOOAMH BBEJEHHS: EPOPATBHO, PEKTAIBHO,
NapeHTePaJIbHO, Yepes3 I1a3a, HHrASIHUOHHO UM MECTHO. B wacTHOCTH, BBEACHIE
MOKET OBITh: MOAKOKHBIM, HHTAISIHUOHHBIM, ITOCPEICTBOM KJIHU3MBI,
KOHBIOHKTHBAJbHBIM, MMOCPEICTBOM TJIa3HBIX KalleJb, MOCPEACTBOM YIIHBIX KaIleb,
aJbBEOJISIPHBIM, Ha3aJIbHBIM, HHTPAHA3AJIbHBIM, BATHHAJIbHBIM, HHTPABAarHHAIBHBIM,
TPAHCBAarMHAJbHBIM, Y€Pe3 IJ1a3a, BHYTPHUIIIA3HBIM CIIOCOOOM, YPECKOKHBIM,
SHTEPAJbHBIM, IEPOPATBHBIM, BHYTPUPOTOBBIM, TPAHCOPAIbHBIM, KUIIEUHBIM,
pPeKTaJbHBIM, HHTPAPEKTAIBHBIM, TPAHCPEKTAIbHO-PEKTAIbHBIM, HHBEKIITHOHHBIM,
MH(QY3MOHHBIM, BHYTPUBEHHBIM, BHYTPUAPTEPUAIBHBIM, BHYTPUMBILIEYHBIM,
BHYTPHUMO3TOBBIM, BHYTPHKEIYAOUKOBBIM, BHYTPUMO3TOBO -3KEJIYJOYKOBBIM,
BHYTPHUCEPAEYHBIM, MTOAKOXKHBIM, BHYTPUKOCTHBIM, BHYTPUKOXKHBIM,
UHTPAaTEKaJIbHBIM, BHYTPUOPIOLIMHHBIN, BHYTPUITY3bIPHBINH, HHTPAKaBEPHO3HBIH,
UHTPaMeyJUISIPHBIN, BHYTPHUIJA3HBIM, BHYTPUUYEPEIHBIM, YPECKOKHBIM,
TPAHCMYKO3JIbHBIM, TPAHCHA3aJIbHBIM, HHTAISILHOHHBIM, HHTPALHCTEPHAIbHBIM,
SMHUAYPAJTBHBIM, EPUAYPATbHBIM, HHTPABUTPEATbHBIM U aHAJOTHYHOE UM.
[IpennmouTuTEeNbHBIM CIIOCOOOM BBEACHHUS SBISETCA NEPOPATbHBIA MU
BHYTPHUBEHHBIN.

CoenuHeHHs 1O HACTOSAIIEH MaTeHTHOU 3asiBKe popmysl (1), kak mpasuio,
BBOJSIT B T€PANEBTHYECKHU 3P PEKTHUBHBIX KOJIHMYECTBAX. T epaneBTUIECKU
3¢ peKTUBHOE KOTUUECTBO MOXKET IIMPOKO BAPbUPOBATHCS B 3aBUCUMOCTH OT
TsOKECTH 3200JIeBaHMS, BO3PACTa M OTHOCUTEIBHOI'O COCTOSIHUS 310POBbsS CYOBEKTa,
AKTUBHOCTHU MCIOJb3yEMOI'0 COEJUHEHUS U APYTrUx (PakTopoB.

TepanesTuuecku 3¢ exTuBHbIE KONMHUECTBA coennHennit popmynsl (I) moryT
BapbHpoBaThecs oT okoso 0,001 mr/kr maccel Tena 10 okono 0,1 Mr/kr maccel Tela,

NPeano4YTUTETIbHO OT 0k0J0 0,001 Mr/kr maccel Tena g0 okosio 0,01 Mr/kr maccel
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tena. CnenuanucT B 001aCTH TEXHHUKH, K KOTOPOH OTHOCHTCS HACTOsIIEe
n3o0peTeHne, MOXeT 0€3 U3NIUINHUX HKCIIEPUMEHTOB, U M0JIarasich Ha JINYHBIE
3HAaHUs U ONMCAHUE HACTOSILIEH NaTeHTHON 3asBKU, ONTUMU3UPOBATD 3TH
AUana30Hbl B OTHOUIEHUHU Ka)XXKAOT0 U3 PA3JUYHBIX NaTOJOTUYECKUX COCTOSHUM,
yKa3aHHBIX BBIIIE.

ITo BceMy HacTOsILIEMY ONMCAHUIO MPUBOASTCS CCHIJIKU HA PAa3JUYHBIE
nyOnukanuu. Conepkanue 3THX NyOJMKAMi BO BCEH UX MOJHOTE BKJIKYEHO
CChUIKAMH B HACTOsILIEE OMHCaHUe, 4TOObI 00JIee MOJHO OMUCATh YPOBEHb TEXHUKH,
K KOTOpoMYy 3TO oTHOcHUTCS. [IpuBeneHHbIe CChIIKU TaK)Ke HHAUBUIYAIbHO U
CIMeLUaJbHO BKJIIOUEHB! B HACTOSLINUI JOKYMEHT MOCPEICTBOM CChUIKH Ha
coepKAIINNCS B HUX MaTepHUall, KOTOPbII 00CyKAaeTcsl B MPEAJIOKEHUH, B
KOTOPOM UCHOJb3YETCs CCHIIKA.

Hcnonp3yemble B ONMUCAHUU U TIpUiaraeMoii Gopmyiie HacTOsIIIeH MaTeHTHOM
3aBKH ()OPMBI €TMHCTBEHHOTO YHCJIA BKJIIOYAKOT CChIIKH Ha MHOXXECTBEHHOE
YUCJIO, €CIIM U3 KOHTEKCTA IBHO HE ciefyeT nHoe. Tak, HanpuMep, CChlIKa Ha
JeYEHHNE KATOJOTHYECKOr0 COCTOSHUSA» BKIIOYACT JISUEHNE ABYX UIIN OOJiee TaKuX
COCTOSIHMH, J1ake €CJIU OHU BO3ZHUKAIOT OAHOBPEMEHHO Y OAHOTO U TOTO Xe
cyObexTa.

CnoBoO «unu» WM MOJOOHBIE TEPMUHBI, HCIIOJIB3YEMbIE B ONIUCAHUU
HACTOSIIIEH MaTeHTHOH 3asiBKH, O3HAYAIOT JI0OOr0 OJHOTO WIEHA ONpPENeIEHHOTrO
CIIHCKA, a TAKXe BKJIIOYAIOT JI00YI0 KOMOMHALIUIO YJIEHOB 3TOrO CIHUCKA.

«HeoOs13aTenbHBIN» MM «HEOOSA3aTENbHO» 03HAYAET, UTO BIOCIEICTBUU
OMHUCAaHHOE COOBITHE HJIU OOCTOATEIBCTBO MOXKET MPOU3OUTH, a MOXKET U HE
NPOU3OUTH, U YTO OMMCAHNE BKJIIOYAET CIyUaH, KOTa YKa3aHHOE COOBITHE WU
00CTOSITENILCTBO MPOUCKXOAUT, U CIIy4aH, KOT/1a OHO HE POUCXOIUT.

HUcnonb3yemblil TEPMUH «OKOJIO» MPU UCIIOJb30BAHUU €r0 JJI U3MEHEHUs
3Ha4YeHHs JNI0OOT0 mapaMeTpa U ero JUana3oHOB, OTHOCUTCS K
SKCMEPUMEHTAIbHBIM U3MEHEHUSM YHCJIOBON BEJIMYHUHBI, KOTOPbIE MOTYT
BO3HMKATb, HAIPUMEP, B pe3yJbTaTe TUIIMUHBIX NPOLEAYP U3MEPEHUS U
oOpaleHus, UCMONb3YEMbIX [JII IPUTOTOBIECHHUS COEUHEHNUN, KOMIIO3UIUN H
AHAJIOTUYHOE UM; H3-32 HENpeIHAMEPEHHON OMMUOKHN B 3TUX MPOLEAypax; U3-3a
pa3auyuil B IPOU3BOJCTBE, HCTOYHUKE UM YUCTOTE UCXOJHBIX MAaTepPUAOB WU
UHIPEIUEHTOB, HCIIOJIb3YEMBIX AJIS OCYIIECTBIECHUs METOJOB;, U AHAJOTUYHbIE

¢daxtopsl. Mcrionb3yeMblil TEPMUH KOKOJIO» TaK)Ke BKJIIOYAET B 00BbEM MOHSTHUS
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KOJIMYECTBA, KOTOPBIE OTIUYAIOTCS U3-32 U3MEHEHHUs CO BPEMEHEM KOMIIO3UIUU
WJIM PELENTYpPbl C KOHKPETHON Ha4aJlbHOM KOHLEHTPALUEH UM CMECBHIO, U
KOJINYECTBA, KOTOPbIE OTIMYAIOTCS U3-3a CMELIUBAHUS UM 00Pa0OTKU KOMITO3ULIUU
UJIU peLenTypbl C KOHKPETHON HavyaJbHON KOHILEHTpaLuel uim cmecbio. Bee atu
SKCIEPUMEHTAIbHbIE OTKJIOHEHHSI OOBIYHO HAXOAATCS B npenenax £5% or
3a/laHHOTO 3HayeHus. He3aBUCUMO OT TOro, U3MEHEHA JIU HCIOJb3YEMbIM
TEPMUHOM «OKOJIO» MPHUIOKEHHAsI K HACTOAIIEMY TOKYMEHTY (opMyia

U300 peTeHUs, OHA BKJIFOYAET SKBUBAJIEHTHI 3TUX BEJIMYHH.

HUcnonb3yemMblil TEPMHUH «COAEPKUT» U BAPHAHTHI 3TOTO CJIOBA, TAKHE KaK
«CONepKALUN» U KCONEPIKUT», 03HAYAIOT «BKJIKOYAsi, IOMHUMO MPOUYEro», U He
npeIHa3HAYEeHBI ISl UCKJIIOYEHUs, HAIPUMEP, NPYrux 100aBOK, KOMIIOHEHTOB,
LEJIbIX YUCEeJ UJIU CTAHUN.

Hcnonb3yemMblil B OMUCAHUU TEPMUH IIPOBEIEHHUE JICUCHUS» UIIH «JICUEHUE
O3Ha4YaeT MeAUINHCKOE HaOMI0IeHHe 3a MALIMEHTOM ¢ HAMEPEeHUEM BBIJICYUTD,
yAYYIIUTH COCTOSTHUE, CTAOUIM3UPOBATh UJIM NMPEIOTBPATUTh 3a00IeBaHNE,
MaTOJOTUYECKOE COCTOSIHUE UJIM PACCTPOUCTBO. DTU TEPMHUHBI BKJIIOUYAIOT aKTUBHOE
JIeUeHHE, TO €CTh JICYCHHE, HAMPABJICHHOE KOHKPETHO HA YJYUIIE€HUE COCTOSHUSA
nocJie 3a00J1eBaHus, MaTOJOrHYE€CKOr0 COCTOSIHUS UJIN PAacCTPOMCTBA, a TaKXkKe
BKJIIOYAIOT 3THOTPOINHOE JIeYeHHE, TO €CTh JIeYeHUE, HallPaBJIE€HHOE HA YCTPAHEHHE
NPUYUHBI COMYTCTBYIOMIEro 3a00I€BaHUS, MATOJOTHYECKOTO COCTOSTHUS HITH
paccTpoiCTBa, C BOCCTAHOBJICHUEM UCXOAHBIX NTapaMeTPOB OpPraHu3Ma MalueHTa 10
3a00JyieBaHusI, BKJIFOYAsl YBEJIUUEHHE JTIOOOT0 mapaMerpa, KOTOPbIH ObLI
NATOJOTUYECKH CHUIKEH, TAKOTO KaK COKpPATHTEIbHAsl CIOCOOHOCTh cepaua. ITH
TEPMHUHBI MOTYT O3HA4YaTh, YTO CUMIITOMBI OCHOBHOTO 3a00JIeBaHUS YMEHBINAKTCS,
W/WJTY 4TO OJHA UJIU HECKOJIBKO OCHOBHBIX KJIETOUHBIX, (DU3UOJOTUYECKUX HITH
OMOXUMUYECKUX MPUYUH WU MEXAHU3MOB, BBI3bIBAIOIIUX CHMITOMBI,
yMeHbIaTcs. [IOHATHO, 4YTO UCTIONB3yEeMbIN B JAHHOM KOHTEKCTE
«YMEHBIIEHHBII» 03HAYAET OTHOCSIIUICSA K COCTOSTHUIO 3a00JIeBaHUs, BKIIFOYasi
MOJIEKYJIIPHOE COCTOsIHUE 3a00JIeBaHMs, a HE TOJbKO (PU3MOJIOTHIECKOE COCTOSTHUE
3aboneBanus. Kpome TOTo, 3TH TepMUHBI BKIOYAIOT MAJINATUBHOE JICYCHHUE, TO
€CTb JICUEHHE, HAIPABIEHHOE Ha 00JIerieHne CUMIITOMOB, a HE Ha U3JICUEHHE
3a00eBaHUs, TATOJOTUYECKOT0 COCTOSHUS HJIM PACcCTPOICTBA; MpOouIaKTHIECKOe
JIeUeHHE, TO €CTh JICYeHUE, HAMTPABJICHHOE HA CBEACHUE K MUHUMYMY UJIU

JaCTHYHOC HJIH IMTOJTHOC I/IHFI/I6I/IpOBaHI/Ie pa3BUTHSA CBA3aHHOI'O 3a6OJ'IeBaHI/IH,
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NaTOJOTUYECKOTO COCTOSHHS MJIM PACCTPONCTBA, U MOAAEPKUBAIOLIEE JICUEHUE, TO
€CThb JIeUEHHE, TPUMEHSIEMOE B JOIOJHEHHE K APYroi cneundpruieckon Tepanuy,
HaIlpaBJIEHHON Ha yJy4YllIeHHEe CONYTCTBYIOLETO 3a00eBaHUsl, MaTOJIOTUYECKOr0
COCTOSIHHMS MJIM PACCTPOMCTBA. DTH TEPMHMHBI O3HAYAIOT, KaK JIeYeHUE, UMEIoLIee
ne4eOHy0 uiau 00JIeryarInyo esb, TaK 1 JIeYeHne, UMeroiee NpopUIakKTHIECKYIO
1esib. MOXXeT NPOBOJUTHCS JIEUEHUE KaK OCTPBIX, TAK U XPOHUUYECKHUX COCTOSIHUI.
[TOHSITHO, YTO JIeUeHUE MOKET O3HA4YaTh YMEHbBIIEHUE OJHOTO HIJIH Oosiee
CHUMIITOMOB UJIM XapaKTEPUCTHK MO MeHbIIer mepe Ha 5% 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%, 99%, 99,9%, 99,99%, 100% mo cpaBHEHUIO C
KOHTpOJieM. B KOHTEKCTE 3THX TEPMHHOB NPOPHUIAKTHKA OTHOCUTCS K CIIOCOOHOCTH
COEIMHEHUS WM KOMITO3ULUH (TaKOH KaK COCIMHEHHS] U KOMITO3ULIHH MO
HACTOsIIIEeH MaTEeHTHON 3asBKe) MpenoTBpaLaTh 3a00IeBaHme, ONpeIeeHHOe B
HACTOSIIIEM JOKYMEHTE, y MallueHTOB, y KOTOPBIX THArHOCTUPOBAHO 3a00JIeBaHueE,
WJIU KOTOPBIE€ TTOABEPIKEHBI PUCKY PAa3BUTHS TaKOro 3aboneBaHus. B stom
KOHTEKCTE MPO(UIAKTUKA BKJIIOYAET OTCPOUKY Hadaja 3a00JeBaHUs 11O CPABHEHHUIO
C KOHTPOJIEM. DTH TePMHUHBI HEe TPEOYIOT, 4TOOBI JIeUeHUE AeHCTBUTEIBHO OBLIO

3 PeKTUBHBIM I TONYUYEHUS KaKUX-ITU0O0 U3 MPEANoiaraeMbIX pe3yIbTaTOB.
JlocTaTO4YHO, 4TOOBI Pe3yabTaThl ObLIN MPEATIONaraeMbIMU.

B onucanun MoryT OBITH HCIOJNIB30BAHBI COKPAIEHHUs, KOTOPbIE XOPOIIO
U3BECTHBI CIIELHAIHNCTY B 00JIACTH TEXHUKH, K KOTOPOH OTHOCHUTCSI HACTOSIIEe
nzobpereHue, (HampuMmep, «4» s 0003HAUECHHS Yaca MJIM YaCOB, «T» UIIU «T'M»
st rpaMMa (0B), «MIJIY ISl MEJUTHJIMTPOB U «KT» IJI KOMHATHOU TeMIIepaTyphl,
«HMY» JJIS1 HAHOMETPOB, «M» 1Jis MoJiel U TOMy Moa00OHbIe COKPAIIEHUS).

Crnenyromue npuMepbl IPUBEAEHBI IJI TOTO, YTOOBI MPEIOCTABUTD
CrennaanucTaM B 00JIaCTH TEXHUKHU, K KOTOPOIl OTHOCHTCSI HACTOAIee U300 peTeHue,
NOJTHOE PACKPBITHE M ONMUCAHUE TOTO, KAK MPOU3BOIATCS U OL[EHUBAOTCS
COeIMHEHUs], KOMIIO3HIUU, U3ICNHs, YCTPONCTBA U/UIU CIOCOOBI, 3asIBJICHHBIE B
HACTOSIIIEM JJOKYMEHTE, U SIBJISIOTCS HEOTPAHUYMBAIOUMHU pUMepamMu. beinu
NPEANPUHSTHI YCUIUS 1151 00eCcTedeHns] TOYHOCTH B OTHOIIEHUH Hudp (Hanpumep,
KOJIMYECTBA, TEMIEPATyPhl U AHAJOTHYHOE UM), HO CIENYET YIYUTHIBATh HEKOTOPbBIE
omnOKM M OTKJIOHeHUs. Eciiu He yka3aHO WHOE, YaCTH YKa3aHbl 110 BECY,
TemIepaTypa ykazaHa B °C U eciiu He yKa3zaHO MUHOE, TeMIeparypa sBiseTcs
KOMHATHOM, a JaBJI€HUe PAaBHO aTMOC(PEpPHOMY NaBIECHHUIO MM OJIM3KO K HEMY.

DxcoepuMeHTaJbHas YacTh
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Ipumep 1

Bosneiicteue HMO1 Ha kapanOMHOLUTHI MBILIMHOW MOAEIU CEPAECUHON
HEJOCTaTOYHOCTH, BbI3BAHHON HMH(PAPKTOM MHOKAp/a, U KOHTPOJbHBIX MbIIIEH

Memoowi

Omuueckoe o0obpenue ucciedO8anUil HA HCUBOMHBIX

Uccnenosanus nposoauiauck B Kaponuuckom uncruryte (Karolinska
Institutet), Crokroabm, IBenus. Uccieqoanue Ob110 onodpeHo CeBepHbIM
3THYECKUM KOMUTETOM CTOKIoJibMa MO 3KCIEePpUMeHTaM Ha kuBOTHBIX ( Stockholm
North Ethical Committee on Animal Experiments). QxCepuMeHTBI Ha JKUBOTHBIX
NPOBOAUIIUCH B COOTBETCTBHH CO IIBEACKUM 3aKOHOM O 3aIMUTE KUBOTHBIX
(Swedish Animal Welfare Act), mBeackuM MOCTAHOBJIEHHEM O COLHAIBHOM
obecnieuenuu (Swedish Welfare ordinance), a Tak:ke peKOMeHIAUIMHA U
NPUMEHUMBIMH HOPMATHBHBIMH aKTaMH LIBEJICKHUX BiACTeH (3THUECKOE
paspemenue 2155-2020 u N273-15) (Ethical permit 2155-2020 and N273-15).
DKCMepUMEHTHI Ha JKHBOTHBIX COOTBETCTBOBAJIN OCHOBHBIM ITOJIOKEHHUSAM
Hupextusel 2010/63/EC EBponelickoro napjiaMeHTa o 3aIliTe JKUBOTHBIX,
ucronab3yeMbix B HayuHbIX Hensx (Directive 2010/63/EU of the European
Parliament on the protection of animals used for scientific purposes). Mplueii
cozpepxkanu npu 12-4acoBOM UKJIE CBET/TEMHOTA U o0ecrnednBaiy Nuineil u BoAoi
0e3 orpaHuYeHuUsI.

Mbviuunas mooens cepoeynoil HeOOCMAMOYHOCMU, 8bI36AHHOT UHPAPKMOM
MUOKAPOQ

Mpeiein C57BL/6 B Bo3pacTe 12-16 Henenb aHeCTE3UPOBAIU Ta30BOI CMECHIO
kucjaopona u usopaypana. Uagpapkr muokapaa (M) Obi1 BbI3BaH MOCTOSIHHOM
NEePEBA3KON IeBOW KOPOHAPHOU apTepPUH, KaK yKka3aHo Bblle. JKUBOTHBIE-
NYCTBIIKH OBUIM MTPOOTIEPUPOBAHBI AHAJIOTUYHO, HO 0€3 MepeBsA3KH KOPOHAPHOM
aprepuu. JKMBOTHBIX YMEPIUBJISAIN Uepe3 4 HEAeNU Mocie MPOoueaypsbl, KOraa B
rpynne UM Opimu oueBUIHBI MPU3HAKHU cepleunoil HenoctaTouHocTH (CH):
sxoKapauorpadus nokasaia yMEHbLUIEHHOE (PAKLHOHHOE YKOPOUCHHUE JIEBOTO
xenynodka (PY) u HEKOHTPAKTHIBHYIO HHPAPKTUPOBAHHYIO MEPEIHIOI CTEHKY
(% @Y UM=29,3+1,1, nycteimka =61,4+2,1). [Tocie BBeAeHUS CEaTUBHBIX
IpenapaToB MbIIIEH MOABEPraik 3BTAHA3UU IYTEM CMELIEHHs MEeHHBIX TO3BOHKOB,
a cepaua codupanu u odpabaTeIBaIN AJI U30JTUPOBAHUS KapAHOMHOIUTOB.

OTHOLIEHHE MACCHI cepana K MacCe TEjia UCITIOJb30BAJIOCh B KAUYECTBE MmapamMmeTpa
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s oneHku runeptpodum cepamna (macca cepaua/macca teina MM=9,5+1,3,
nycTbeimka=6,0+0,4). bonee Toro, B cepaue meimeii ¢ UM BoissBIeHa 001acTh
HeKkpoTHyeckoro nHpapkra Ha nepenneit crenke JOK, Huke kopoHapHOH
OKKJIFO3MH, TOKPBIBAaIOIasi 0OKoJio 1/3 nesoro xenynouka. B oOuiei cioxxHOCTH i1
UCCIeA0BaHUS UCIIOJNb30BANHN 5 MbIIIEH —NyCThIIEK U 3 Mblmeid ¢ UM.

H3onayus kapouomuoyumos

KapauoMuouunTsl ObUTH CBEXKE U30JTUPOBAHBI M3 JKEJIYIOYKOB CEep ALa
OTAEeNbHO y Mbllel-nycTrimek U Mblmeld CH B cooTBEeTCTBUU C MPOTOKOJIOM,
pazpaboTaHHBIM ANbSHCOM 10 KjeTouHol curHanuzauuu (Alliance for Cellular
Signalling) (unenTudukarop nporokosa npouenypst AfCS PP00000125). U3
Kaxaoro u3 5 cepaen nmycteiiek u 3 cepaeny CH Obuta mpuroToBieHa KIeTOYHAS
CycreH3us U pazaesieHa Ha 10 anukBOT kaxaasi, B odmeilt cioxkHOCTH S0 aNuKBOT
u3 cepaeu-nyctoimek U 30 anuksot u3 cepaen CH. Otu anukBoTel oOpadaTeiBanu
HocutesnemM ACO1/HMO1 unu D-Lys3-GHRP-6 +ACO1/HMO]1, kak yka3aHo, u
WCIOJIb30BAJH JJIsSl MOCIEAYIOIMUX (PU3HOJOTHYECKUX U OMOXUMUYECKUX
SKCIEPUMEHTOB.

Peacenmur

ACO01/HMO1 cycniengupoBanu B GU3NOJIOTHIECKOM pacTBope ¢pocdaTHOro
oydepa (PBS: B mm: NaCl 137, KCl 7, Na,HPO4 10, KH,PO4 1,8 M) u pasbasisiiu
70 nmoJiydeHus 3 pasnuuHbiXx KoHueHntpauuii: 0,2, 0,5 unu 1 MxM B pactBOpe
Tupona. bt ucnonp30BaH nuana3oH KOHUEHTpauuil B npeaenax 0,2 - 1 MxM,
4TOOBI yOenuThCs, 4TO perentop aktupuposaHn. D-Lys 3 GHRP-6 (antaronuct
peuenrtopa rpenuna; Sigma Aldrich, Stockholm, Sweden; ICs s
AHTArOHUCTUYECKOH akTuBHOCTU = 0,9 MKkM) cycnennuposanu B PBS u
HCIOJIB30BaJu Npu 3 MKM B Ka4eCTBE KOHEUHON KOHLEHTPALUU B PAaCTBOpE
Tupona (8 MM: NaCl 121, KCl 5,0, CaCl, 1,8, MgCl, 0,5, NaH,PO, 0,4, NaHCO;
24, OATA 0,1, raroko3a 5,5). [lepen usMepeHUsIMU COKPATUTEBHOMN CIIOCOOHOCTH
v nepenaun curaanos Ca’’ ¥ GHOXMMHYECKUME AHATH3AMHE CyCIIEH3HH
KapAUOMHOLIUTOB U3 cepael-nycTrimek u cepaey ¢ CH pangomuszuposanu no 3
tunam obpaborku: Hocutenb, ACO1I/HMO1 unu D-Lys3-GHPR-6 + ACO1/HMO1.
O6paboTKy pa3NUYHBIMU Ar€HTAMH MPOBOAUIN B T€4eHHE |5 MUHYT mpu
KOMHATHOU TemnepaTtype. HekoToprle anuKBOTHI KJIETOYHOU CYCIEH3UHU

MOJABEPrajyd MTHOBEHHOMN 3aMOPO3Ke KUAKUM Ny U XpaHUJIU IPU TeMIOepaType -
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80°C nns mocnenyromero OMOXMMUUECKOT0 aHaiau3a. Bece skcnepuMeHThI o
00paboTKe KapAUOMHOLUTOB MPOBOIIINCH BCICMYIO.

Konghoxanvnas eusyanusayus

CBexxe U30JMpPOBAHHbBIE KAPAUOMMOIUTHI Pa3Aeluiid Ha aJIUKBOTHI B
npoOupku oobemMoM 1,5 M1 1 MHKYOUPOBAJIN C TPOHULIIAEMOH ISl KJIETOK (HOopMOit
(bayopecueHTHOrO HHIANKATOPA Ca*" Fluo-3 AM ¢ mocnenymomeii NPOMBIBKOH B
TedueHue >S5 MuH. [lepen cTUMyNAIIMeH pa3IMYHBIMU PeareHTaMH KJIETKH MOMEeINaIH
B YAIIKW CO CTEKJISTHHBIM JHOM, MOKPbIThIe JaMuHuHOM (Mattek, Ashland, MA,
USA), KoTOpBIe MPEACTABIJSIOT CIIELHAIbHO H3rOTOBJIEHHYIO KaMepy s
nepdy3un/cTuMysinun, U HenpepbiBHO nepdysuposanu O,/CO; (95/5%)
OapboTupoBaHHBIM pacTBOPOM Tupona co cieayroien komnozunuei (8 MM: NaCl
121, KCI 5,0, CaCl; 1,8, MgCl,; 0,5, NaH,PO, 0,4, NaHCO3 24, EDTA 0,1,
TJIF0KO03a 5,5), KOTOPBIi MPENCTaBISAET PAaCTBOP HOCHTENA. 15 mapTuil U3 myCThIIEK
u 9 naptuii u3 CH kapAuOMHOLMTOB PAaHAOMU3UPOBAIH IJIs PA3IUUHBIX
obpadorok: HOCcuTens, ACO1/HMO1 (0,2, 0,5 mnu 1 MxM) unu npeasapuTenbHas
obpaborka D-Lys3-GHPR-6 (3 MxM) ¢ nocnenyromeit oopadorkoit ACO1/HMO1 (1
MKM). KapanoMuOLHThI A1 COKpALIEHUs] CTUMYJIHPOBAJIN IPU CBEPXITOPOTOBOM
HanpsKeHUU ¢ 4acToToN 1 'y mpu MCHOab30BaHUU SJIEKTPUUECKOrO MO MEXAY
ABYMsI IJIATHHOBBIMH 3JIEKTPOJAMU, IPUKPENJIEHHBIMHU K KaMepe
nepysuu/crumynsinun. PayopecueHTHbIe H300pakeHus JUHEHHOTO
CKaHHPOBAHUs OBUTH MOJYYEHBI IPU UCIOJIb30BAHUH KOH(OKATBHOIO MUKPOCKOTIA
(Biorad; 40-kpaTHbIe MacCJsiHbIe HMMEPCHOHHbBIE JTUH3bI) TOJIBKO HA
KapIMOMHUOLUTAX, KOTOPbIE COKPAIIAIUCH MPH HJNEKTPUIECKON CTUMYIISILHH U
UMeJIM HOPMaJIbHYI0 MOpP(}OJIOruio (HampuMep, MOMepedHOnonocaToie, B hopme
«xkuprnugay). Kierku, KoTopble 1€MOHCTPHPOBAIN CIIOHTAHHBIE COKPAIIEHUs, HE
AHAJIM3UPOBATHUCH. JIJIs1 KOJIMYECTBEHHON OIIEHKH M3MEeHEeHUH (uyopecieHunn
(mepexonnbie nporeccs Ca’’) n COKpaTHTENbHOMN CIIOCOGHOCTH OTAEIbHBIX
KapAUOMHOIMTOB UCIOJIb30BaIN MpOrpaMMHOe obecrnieuenue Imagel
(mporpamMHOe oOecreueHue ¢ OTKPBITBIM HCXOAHBIM KOJOM, pazpaborannoe NIH,
Bethesda, USA).

Hsmepenue cokpamumensnoil cHOCOOHOCMU KAPOUOMUOYUMOE

CBerxe M30JMpPOBAHHBIE KAPJUOMHOLUTHI PA3A€NIUIIi Ha aJIUKBOTHI B
npobupku o6bemMoM 1,5 Mi1 1 HHKYOUPOBAIH € MPOHUIAEMOH IJIs KIETOK (HOpMOii

(bJIyOpeCceHTHOTO HHINKATOPa Ca’" Fluo-3 AM B TeueHne 0koio 20 MHHYT C
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MOCJAEAYIOLEN NPOMBIBKON B TeueHHe >S5 MUHYT. KneTku nmomMemanu B 4aku co
CTEKJISHHBIM JTHOM, MOKPBITHIM JaMuHuHOM (35 MM, Mattek, Ashland, MA, USA), a
3aTe€M YCTAHABIUBAJIU B CIIELUAJBHO U3TOTOBICHHYIO KaMepy AJIs
nepdysun/crumynsaunn. Kinerku HenpepbiBHO nepgysuposaiu O2/CO, (95/5%)
OapOoTtupoBaHHBIM pacTBOpOM Tuposaa co cieayrouiein kommnosumuei (B mm): NaCl
121, KCI 5,0, CaCl; 1,8, MgCl, 0,5, NaH,PO,4 0,4, NaHCO; 24, EDTA 0,1,
TJII0KO03a 5,5, KOTOpPBIi mpeacTaBiisieT cOO0H pacTBOP-HOCUTEIb.

15 anuKBOT CyCIeH3UU KapAUOMHUOLMUTOB NyThimek U 9 anuksor CH
PAaHIOMHU3UPOBANH IJIsI pa3Iu4dHbIX 00paboTok: HocuTenb, ACO1/HMO1 (0,2, 0,5
win 1 MxM) unu npensaputenbuas oopadorka D-Lys3-GHPR-6 (3 mxM) ¢
nocaenyromeit oopadorkoit ACO1/HMO1 (1 mxM). Kapnuomuouuts! nis
COKpaIeHUs TOABEPraluCh 3JIEKTPUUECKOW CTUMYJIALUU IPH CBEPXIIOPOTOBOM
HanpsikeHUU ¢ 4acToTol 1 'y ¢ ncnonp30BaHuEM IBYX MJIaTUHOBBIX 3JIEKTPOIOB,
NPUCOCIUHEHHBIX K KaMepe nepdy3un/ctumynsiunu. PuyopecieHTHbIe
N300pakeHUs IMHEHHOTO CKAaHUPOBAHUS OBLIN MOJYYEHBI IPH UCIIOJIB30BAHUH
koH(pokanpHOro Mukpockona (Bio rad; 40-kpaTHble MacIssHbIE UMMEPCHUOHHbBIE
TUH3bI). PUKCUPOBAIH U300PaXKEHHS TOJNBKO OT KaPIAHMOMHUOLUTOB, KOTOpPbBIE
COKPAIAJINCh MPH 3JTEKTPUUECKONH CTUMYJISALUN U UMEJIM HOPMAJIbHYIO
Mopdooruio (Hanmpumep, nNonepeyHonogocaTole, B popme «xkupnuday). Knerku,
KOTOpbIE EMOHCTPUPOBAJH CIIOHTAHHbIE COKPAIEHUs, HE aHAJIU3UpOBanuCh. [
KOJMYECTBEHHON OLIEHKH M3MEeHeHUH (uyopecueHnnn (mepexoaHble MpoLecchl
Ca*") 1 COKpaTHTENbHOMN CIIOCOGHOCTH OTENbHBIX KAPANOMHOLIUTOB HCIIONb30BAIIH
nporpamMmMHoe obecrneuenue Imagel (mporpammuoe oOecredeHre ¢ OTKPBIThIM
UCXOJHBIM KomoM, pazpaborannoe NIH, Bethesda, USA).

Hsmepenue snympurnemounozo Ca’”

[epexonnsie mpoueccsl Ca’” HW3MePsIH IPH HCIONB30BAHMHE KOH(POKATHHOTO
mukpockomna (Bio rad) B pexxume nuHeiiHOro ckaHupoBanus. [l Bo30yxaeHus
UCIIOJIb30BAIH AJUHY BOJHBI 491 HM, a U3Jly4aeMblil CBET COOUpANH MPHU JJIUHE
BOJIHBI >515 HM. JInHeliHOe CKaHUpPOBaHUE OBIJIO OPUSHTHPOBAHO BAOJb JTIMHHOMN
ocu kapauomuouunta. @nyopecuentHsiii curnan (F/Fo) paccunTeiBanu kak
OTHOLIEHHE MeXAy (uyopecueHUrel MoKos nepe HauajioM NepexoqHOro
npouecca Ca*" (FO) u mukosoii gayopecuenuueii (F) mepexoguoro mponecca Ca”'.

H3zmepenue cokpamumenvHoli cnOCOOHOCMU KAPOUOMUOYUMOE
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CokpaTUTeNpHYIO CIIOCOOHOCTh KAPAUOMUOLUTOB U3MEPSIIN, KaK MPOLIEHT
ykopoueHus minHbl (ppakunoHHoe ykopoueHnue;, %FS). BrineneHubie
KapJAMOMHUOLIUTHI MOABEPralid BO3AEHCTBUIO B epdy3NOHHON Kamepe
BbIIIEYKa3aHHBIMU peareHTamu: HocuteneM uian ACO/HMO1 (0,2, 0,5 unu 1 MxM B
pactBope Tupona), ¢ aHTaroHucToM peuenropa rpenusHa D-Lys3-GHPR-6 u 6e3
Hero (3 MxM B pactBope Tupona).

HUmmynobrommune 6enkos

AJUKBOTBI 3aMOPOKEHHBIX CYCMEeH3HI KapAUOMUOLIUTOB JIM3UPOBAJHU MPH
ucnonb3oBanuu Oypepa NP40 (Thermo Fisher FNN0021, Stockholm, Sweden),
nonostHeHHOTOo nHruouropamu ¢pocdarassl (Sigma-Aldrich P2850-1 mu, P5726-1
mi, Stockholm, Sweden). BenkoBbsle nu3aThl pa3nessuin 3aeKTpoPope3oM U
nepeHocHIn Ha MeMOpanbl. MeMOpaHbl HHKYOHPOBAJIN C TEPBUYHBIMU
AHTUTEJIAMH. KPOJUYbUM aHTUTENOM poTuB pocdo (Ser 22-23) cepneunoro
tpononuHa I (¢Tnl, Cell Signalling, Leiden, The Netherlands #4004S) u
kponuubumu anTutenamu k ¢Tnl (Cell Signalling #4002S, Leiden, The
Netherlands). ITocne 3Toro ucnonp30BaNu BTOPUUYHBIC AHTUTENNA, MEUEHHbIE
uHppakpacHbiM n3nydenuem (IRDye 680 u IRDye 800, 1:5000, Licor).
HNMMyHOpeaKTUBHBIE MTOJIOCH AHATU3UPOBAJIH NPU UCIIOIb30BAHUN HHPPAKpACHON
cuctembl Buzyanuzanuu Odyssey (Li-Cor, Bad Homburg, Germany). [InoTHOCTH
II0JIOC OMpeAesiIN KOJUYEeCTBEHHO npu ucnoab3oBanun Imagel (NIH, Bethesda,
USA), nopmanuzoBanu no odmemy ¢Tnl, 1 okOHUAaTENbHBIC TaHHBIE BbIpaXKaad B
BUJ€ KPATHOTO YBEJIHUYEHHS 110 CPABHEHUIO C IOJIOCAMH, NPEACTABISIOIINMU O€JIOK,
BBIJIEJICHHBIN U3 KJIETOK, 00pabOTaHHBIX HOCUTEJIEM.

Ananuz akmusnocmu I[I1KA 6 kapouomuoyumax

Jnst onpenenenus: akTuBHOCTU [IKA B KapIMOMHOLUTAX UCIOJIb30BAIN HaOOp
IJs aHanu3a akTuBHOCTH kKuHa3bl [IKA Ha ocHoBe (ab139435, Abcam, Cambridge,
UK). ATUKBOTBI 3aMOPOKEHHBIX KapAHOMHUOLUTOB PAa3MOPAKUBAINA H CMEIIHBAIH C
Oydepom nuns nusuca, couepxkamum (MM) ciaenyromee: 20 MOPS, 50 B-
riunepondocdara, S OT'TK, 2 D/ATA, 1 6ensamununa, 1 oproBaHagaTa HaTPUs,
1% NP40, 1 ATT, nonueiil kokTelp uHruOutopos npoteassl (Roche Diagnostics,
West Sussex, UK) u kokteiinb n3 nuaruoutropos ¢ocdarassr Ne 3 (Sigma,
Gillingham, UK). Okono 2 Mkr Genka u3 Kaxxgoro o0pasia aHaJIu3upOBaJIH B
COOTBETCTBUM C MHCTPYKLUAMU U3TOTOBUTENS 27.

Cmamucmuxa
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Cratuctudeckoe CpaBHEHHE MEXAY 2 TPYINIaMH IPOBOAUIIHU C
ucnonb3oBaHueM t-kpurepus Ctorofgenta (HenapHoro). [l cpaBHeHUs Mexay >2
rpynnamu ucnosb3oBanu ananu3z ANOVA. Crtaructuueckoil 3HaUUMOCTBIO
cyutanu 3HaueHue p < 0,05. CpenHue naHHbIe OBLIU MPEACTABIEHBI B BU/E
cpenHero + crangaptHoi omubku cpeguero (SEM). Ha ¢urypax 3Hauenus P
yKa3aHbl, Kak cienymoiee: * P <0,05, ** P <0,01, *** P <0,001.

Pesynemamer

ACO1/HMO1 moBbIIIaeT COKPATUTEIBHYIO CIIOCOOHOCTh KapAHOMHUOLIUTOB
(@ur. 1)

CoKpaTUTENBHYIO CIIOCOOHOCTh U3MEPSIIN HA U30JUPOBAHHBIX
kapauomuonurax B oreT Ha ACO1/HMO1 B pasnuunsix koHuerTpanusax (0,2, 0,5 u
1 MkM) no cpaBHeHUIO ¢ HocuTeaeM. Ha ®@durype 1 BBepxy nmoka3aHo, 4To
COKpAaTHUTENIbHAs CIOCOOHOCTh KapAUOMHOIIMTOB MyCTHIIIEK, H3MEpPEHHasA, KaK
NpOUEeHT PPAKIIUOHHOTO YKOopoueHus anuHbl (PY %), Obl1a yBenn4eHa
0303aBUCUMBIM 00Pa30M CO 3HAYUTENbHBIM H CTATHCTUYECKH 3HAYUMBIM OTBETOM
npu 0,5 u 1 MmxkM ACO1/HMO1. Ha ®urype 1 BHH3Y [TOKa3aHO, YTO
kapauomuonuTel, oopadoranusie ACO1/HMO1 (1 MxM) nmponeMOHCTpUpPOBAIH
3HAYUTEJIbHOE YBEJINYEHHE COKPATUTENbHONH CIIOCOOHOCTH, BBIPAXKEHHOE B
NpOLEHTax OT GpakLHOHHOTO YKopoueHUs (PY %) mo cpaBHEHHUIO C HOCUTEEM
Kak y nycTeimek, Tak u'y CH, u uto npensaputenapHas oOpaboTka aHTarOHUCTOM
peuenrtopa rpenuna, D-Lys 3 GHRP-6 (3 MxM), 610kupoBaia COKpaTUTEIbHBIH
3¢ppext ACO1/HMO1, npenmnojarasi, 4TO MOJIEKYJSIPHbIA MEXaHU3M CIielu(puueH
IUTs1 TIepeiayy CUTHAJIOB PEeLenTOpaMH IpejuHa.

Hcnonb30Baluch KapAUOMHOIUTHI, BBIICJICHHBIE KAK Y KOHTPOJIBbHBIX MbIIIEH
(MyCTBIIIKH), TaK U Y MBIIIEH ¢ cepaedHo HepocTaTouHOCThIO (CH), BRI3BaHHOMN
uH(}apKTOM MHUOKapAa, IJi U3MEPEHHs] COKpPAaTHTENbHON cnocoOHocT. He
cBs3aHHas ¢ neueHneM ACO1/HMO1 cokparutenpHas cnocOOHOCTh
KapIMOMHUOILUTOB, MO-BUAUMOMY, Obuta Beilie B kapauomuountax CH mo
CpPaBHEHUIO ¢ MycThIIKaMu. JKuzHecnocoOHbie kapauomuouutsl n3 CH, BbI3BaHHOMU
WM, nonydeHHbIe U3 HEUIIEMU3UPOBAHHON YaCTHU CEPALIA, KOMIEHCUPYIOT
UH(DAPKT/HEKPOTUUECKHI MUOKAP, yIydllas X COKPATHTEIbHYI0 CIIOCOOHOCTD 32
cuet ycunenus uupkyaauuu Ca’’ u gyBcTBUTEnbHOCTH MHODHIaMeHTOB. OIHAKO
yBEJIHYEHNUE COKPATUTENbHON cmocoOHOCTH, nHAYynupoBanHoe ACO1/HMO1 mo

CPaBHEHUIO C KapAUOMHOLHUTAMU, 00pabOTaHHBIMH HOCUTEJIEM, HAOII0aI0Ch KaK Y
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nycThiek, Tak 1 y CH, 4To mo3BojsieT mpeanoaoXuTh, YTO 3Ta MOJIEKYJIAa MOXKET
JAOTIOJTHUTENIBHO YJIYUYILIATh COKPATUTENBHYIO CIOCOOHOCTh HE3AaBUCHMO OT
COCTOSIHHUS KapJUOMHOILIUTOB.

ACO01/HMO1 moBbILIaeT COKpaTUTEIbHYO CIIOCOOHOCTHh KapAUOMUOLIUTOB Oe3
YBEJIUYEHHUs] aMIUIUTYAbI IEPEXOAHBIX NIPOLECCOB Ca*" (®Purypa 2; ®urypa 3)

Bce xauHUYEeCKH NOCTYIIHbIE HHOTPOIBI MOBLIIIAIOT COKPATUTENbHYIO
CIIOCOGHOCTD 33 CHET YBENMYSHHs] BHYTPUKIETOYHON KoHneHTpamu Ca’’, koTopsiii
HECET OTBETCTBEHHOCTH 32 UX HEOJArOMpUATHBIN Npodrib 6€30NaCHOCTH, MO3TOMY
OBLIO HEOXKHAAHHOCTHIO HAOIIOIaTh, YTO MOBBIMIEHHAS] COKPATUTEIbHAS
crocobHOCTh, HabMonaemast Ha @urype 1, Obina OocTUTHYTA O0€3 U3MEHEeHUS
NEPEXOAHBIX MPOLIECCOB Ca’": Ha ®durype 2 10Ka3aHO, YTO HUKAKOTO
CYIIECTBEHHOrO M3MEHEHHs aMILTUTYAbI TepexoaHbX mpoueccos Ca’’ me
Ha0JII01aI0Ch HA IPU KaKUX TecTupyeMbix koHueHTpanusx ACO1/HMO1. Tem He
MeHee, Kak BUAHO Ha @Purype 1, ACO1/HMO1 yBenuunBanu ¢pakiHOHHOE
yKOpo4eHHe (COKPATUTEBbHYIO CITOCOOHOCTH). DTO MO3BOJISIET MPEATOIOKUTH, YTO
COKpATUTENbHEI 3 (}EKT CBA3AH C MOBBIMEHHOI UyBCTBUTENbHOCTHIO K Ca’’, a He
¢ yBenuuenueM BoicBoGoxaenus Ca’’. Ha ®urype 3 mokasauo, uto ACO1/HMO1
HE YBeNMYHBAET MepexonHble npouecchl Ca’’ B KAPAMOMHOIMTAX MyCThImEK. B
kapauomuonurax mpimei-nmycteimek CO1/HMO1 ¢ npenBaputenbHol 00paboTKOMH
D-Lys3 nunu 6e3 Hee He OKa3bIBA€T HUKAKOTO BIMSHUS HA AMILIUTYAbl IEPEXOJHbBIX
nporeccos Ca®’ mo cpaBHeHmIo ¢ knerkamu, 06paboTanHbIME HocHTeneM (DUrypa
3). OTo eie pa3 MOATBEPKAAET, 4TO COkpaTuTenbHbii 3¢ ekt ACO1/HMO1
06yCIIOBIIEH YCHICHHBIM MEXaHH3MOM ceHcnOmmmsanuu k Ca’’, kak mokasaHo Ha
durype 2.

ACO1/HMO1 cauxatoT pochopunupoBanue cTnl, uro cBs3ano ¢
OBBIIIEHHON 9yBCTBHTENbHOCTHIO kK Ca’™ (Purypa 4)

Panee OpL10 MOKa3aHO, YTO U3MEHEHHS B (OCHOPUIUPOBAHNN CEPUHOBBIX
OCTaTKOB 22-23 Genka cepaedHoro capkomepa cTnl BIUAIOT Ha 4YyBCTBUTENBHOCTD
muoduramenta k Ca®’ B MHOLMTAX KOXH MBILIEH U KPBIC YePe3 MEXAHH3M,
3aBucamuil or TAM®-ITIKA (cAMP-PKA). UtoOr! nccnenoBaTh MOJEKYISPHBIHA
MEXaHHU3M, JICXKAIIN B OCHOBE MOBBIIIEHHOMN 4yBcTBUTeNbHOCTH K Ca’’ 1
COKPATUTENbHOHN CIIOCOOHOCTH B 3KCIEPUMEHTAIBHON MOJENH MO HACTOSIIIEMY
N300pETEHNIO, CYCIIEH3UI0 KapANOMHUOLUTOB MBILIEH-ITyCThIIIEK 00padaTsiBain

Hocutenem unu ACO1/HMO1 ¢ D-Lys 3 unu 6e3 Hero, 3areM oOpabaTsiBanu s
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duoxumuyeckoro ananuza. Ha ®@urype 4 moka3saHo, 4TO B aHAJIU3aX BECTEPH-
OnoTTHHTa OENKOBBIX H3KCTPAKTOB KapauomMuouutsl, oopaboranusie ACO1/HMO1,
IE€MOHCTPUPOBANIN CHU)KEHHbIE YPOBHU (pochopunupoBaHus (CpeaHss KOJIOHKA,
cepas nonoca) ¢cTnl (cepun 22-23) no cpaBHEHUIO ¢ KaPIAUOMHOLUTAMH,
oOpaboTaHHBIMU HOCUTENIEM (JIeBasi KOJOHKA, Oesasi mojioca), B TO BpeMsi KaK
npeasaputenbHas oOpadborka D-Lys3 Onokuposana 3ToT 3¢ dexT (nmpapasi KOJOHKA,
KpacHasi MOJIOCKA).

OTH JaHHBIE COTJIACYIOTCS C MOAENBI0, coriacHo kotopoit ACO1/HMO1
AKTHBHPYET PELeNTOp PeNHA U MOBBIAET 4yBCTBUTENbHOCTD K Ca®' 3a cuer
cHmkeHus pochopunmuponanust cTnl.

ACO01/HMO1 cumxaet akTuBHOCTb [IKA kapAuOMHOIUTOB U
dochopunuposanne cTnl (Purypa 5)

dochopunuposanue cTnl (Ser 22-23) onocpenyercs [IKA. CnenosaTtenbHO,
OpTu mpoBenensl uccnenosanus BausiHust ACO1/HMO1 Ha ¢pepMeHTATUBHYIO
aktuBHOCTb IIKA. Ha ®@urype S nokasaHo, uto akTuBHOCTb IIKA cHu3unace B
kapauomuonurax, oopaboranaeix ACO1/HMO1 nmo cpaBHEHHUIO C HOCUTENEM, U YTO
stoT 3pdext ObuT 3a0I0KUPOBAH TIpenBapuTeNbHON 0bpaboTkoit D-Lys 3 mepen
crumynsaiueir ACO1/HMO1. DTo HEOXXHAAHHO MO3BOJISIET MPEATIONOXKHUTD, YTO
aronuct peuenrtopa rpenusa ACO1/HMO1 moskeT akTUBHPOBATH Nepenady
cur"aios, uarubupyromux Go (Gai), KoTopas MHTHOUPYET aKTUBHOCTH
aZ€eHUJIaTLUKJIIA3bl, IPUBOJS K CHU)KEeHHUIO0 akTuBHOCTH TTKA.

Kommenmapuu

Haunbie nmokasanu, uto ACO1/HMO1, HO HE HOCUTEb, YBEIMYHNBAET
COKPATUTEJIbHYI CIIOCOOHOCTh KapAHOMHUOLMTOB 10303aBHCUMBIM 00pa3oM.
HeoxxunanHo B oTiimyue ot cymecTByromux naorponos, ACO1/HMO1 yeennuyuaer
COKPATHTEIbHYIO CIIOCOBHOCTD Ge3 yBeTHUeH st mepexoaHbx ammnty Ca®’ B
KapIMOMHUOLUTAX, YTO MO3BOJSET NPEANONOKUTh, YTO YBEJIHUYEHUE
COKPATUTEJIbHOHN CMTOCOOHOCTH MPOUCXOAUIIO 32 CUET MOBBILICHHS
ayBCTBHTENbHOCTH Muo(uIaMenToB k Ca®". Crienuduuecknii aHTATOHUCT IPeNHHa,
D-Lys 3 GHRP-6, 6nokuposan snusiaue ACO1/HMO1 Ha cokpaTuMocThb
KapIUOMHUOILUTOB, YTO JOMOJHUTEIbHO MOATBEPKAAET, YTO COKPATUTENbHBII
3 dexT kKoHTpOoMHUpyeTCs Mepeaadeit CUrHAJIOB PeHenTopa rpejinHa.
Unanyuuposannoe ACO1/HMO1 yBennueHue 4yBCTBUTEIbHOCTH MUOPUIAMEHTOB K

2+ o o
Ca”’, mo-BUIMMOMY, CBSI3aHO C MHTUOMPYIOIIeH nepenavyeil CUTHAJIOB peLenTopa
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rpenuna G-o (G-0i), 9TO MPUBOAUT K CHUKEHHUIO aKTUBHOCTHU [IKA u CHHXXEHUIO
dbocpopunuposanus ¢Tnl Ser 22-23. Jto npenmnosaraetT HOBbIN
dbapmakonoruueckuii crnocod Bo3aeiicTBus Ha QYHKIUIO MUO(HUIAMEHTOB C LIEJIbIO
NOBBIIIEHHS] COKPATUTEIbHON CIIOCOOHOCTH.

DT pe3yNbTaThl NOAYEPKUBAIOT NOTCHUHAJIbHOE UCIIOJNb30BAHNE 3TOW HOBOM
NepBOH B CBOEM KJIacCe MOJIEKYJbl U HOBOTO ME@XaHU3Ma NeHCTBUS ISl JIeUEeHUs
CepAEYHON HEJOCTATOUYHOCTH, YBEJIUYEHHSI COKPATUMOCTH M CEPIAEUHOr0 BhIOpoOCca
0e3 MeXaHU3MOB TPAJAUIUOHHBIX HHOTPOIOB, KOTOPBIC YBEIHUYUBAIOT
xoHLeHTpanuio Ca’’ ¥ BBI3BIBAIOT MOBBIMIEHHYIO TOTPEGHOCTD B KHCIOPOLE,
TaXHUKAPJIHIO, APUTMHIO, HIIEMHUS U MOBBIIIEHHYI) CMEPTHOCTD.

LleHTpaldbHOE MECTO B PEryJISILNU eMOJHHAMHUKHA 3aHUMAET BEreTaTUBHAS
HEPBHAs CUCTEMA, KOTOpasi KOHTPOJIUPYET BBICBOOOKIEHNE KATEXOJIAMHUHOB
(ampeHannHA U HOpAAPEHAJIWHA) U3 CUMIIATUYECKNX HEPBHBIX OKOHYAHHUH U
HaJMOYEeYHUKOB. BakHOU QyHKIIMEH 3TOTO SBJISETCA PErysius HHOTPOMHOTO
COCTOSIHHS cepana. AKTUBaNUA B-aJpeHePTHUYECKUX PELEeNTOPOB B CEepLe
NPUBOAUT K CTUMYJIAL UM nepeaaun curiaios TAM®-IIKA, uyTo npuBoauT k
YBEJIMYEHUIO CEPIIEUHOTO BhIOpOCA 3a CUET YBEJIUUYEHHUS YaCTOThI CePACUYHBIX
COKpaleHUuH (XpOHOTPOIHUS), YBEJIHUYEHUs CHIIBI COKpalleHus: (HHOTPOIHS) U
yBEJIUUYEHUS] CKOPOCTH pacciadyienus (JIy3uTponus). Y BeJIMYEHUE CUJITbI
cOokpalneHus cepaua 3a cueT aktuBauuu UAM®- [IKA 3aBUCHUT OT yCUJIEHUS
nepenaun curuanos Ca’’ B MuonuTax. AIbTepHATHBHEIM MEXAHU3MOM OBBIIIEHHS
COKPATUTEJIbHOM CTOCOOHOCTH, KOTOPBIM He TpeOyeT TOKCUYECKOrO yCUICHUS
BbicBOGOkneHns Ca’', siusiercs cencubuamsanus muodunamentos k Ca’’,
JleHCTBUTEIBHO, CYIECTBYET (PU3UOJOTHIECCKUI MEXaHU3M PEryIsiuu
ayscTBuTenbHOCTH K Ca®’ mocpencreom ITKA-3aBucuMoro hochopunuposasus
cTnl mo ocrarkam cepuHa 22 u 23 (Ser22/23 y mbimu u Ser23/24 y yenoseka) Ha
N-koHIe, koTOphIi perynupyet ahGuHHOCTh ¢TnC K CBSI3BIBAHUIO Ca*". Korna cTnl
dochopunupyercs, 4yBCTBUTENbHOCT MO UIamenTa k Ca’’ cHIKaeTCs, U
kpuBast 3aBucuMocTH cunbi-Ca’’ cMemaeTcs BIpaBo (MeHbIIee yCHIINE MPH JaHHOM
xounentpanuu Ca’"). JlokasaTenbcTBa 06PATHOM KOPPENSIIHE MEKIY
dochopunuposanuem cTnl (Ser 22-23) 1 4yBCTBUTENBHOCTHIO MHOPHUIAMEHTOB K
Ca®" obHapyXeHBI B CEpALAX C TEPMHHATBHON CTaqMel HETOCTATOUHOCTH, KOTOPHIE
IEMOHCTPUPOBAIH CHI)XKeHHOe Pochopunuposanue cTnl u noBeIeHHYO

2+
YYBCTBUTCJIBbHOCTDH K Ca”" mo CPaBHCHHUIO C TOHOPCKHUMU CEpALIaMU, B TO BPEMsI KaK
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neuenue [IKA ycrpansizo mobyro pasHuiy B uyscTBuTenpHocTH K Ca’’ Mexay
MOBPEXJEHHBIMU U HEMOBPEXKAEHHBIMU MUOLIUTAMU. DTO MPEAINOJaraeT, uTo npu
CepAe4YHON HEJOCTATOYHOCTH AKTUBUPYIOTCS KOMIEHCATOPHbIE MEXaHU3MBI IS
YJIy4LIEHUs COKPATUTEIbHONW CIIOCOOHOCTH 34 CUET MOBBIMIEHUS YYBCTBUTEIBHOCTH
k Ca’". Heoxwumarnno, ACO1/HMO1, no-BUANMOMY, YCHIHBAET STH MEXaHU3MbI
ayBcTBUTENbHOCTH K Ca’’.

Takum oOpa3om, TaHHBIE MO HACTOSIIEH MATEHTHOW 3asiBKE TEMOHCTPHUPYIOT,
410 HOBasi Mosiekyjaa ACO1/HMO1 sBasieTcss mepBbBIM B CBOEM KJIACCE HOBBIM THUIIOM
MHUOTPOIA, KOTOPBIH crienupuIecKu BO3ACHCTBYET Ha PELIENITOP IPeIUHA H
YBEJIHMYHBAET COKPATUTEIBHYIO CIIOCOOHOCTh KapAUOMHOIIUTOB. B
IPOTUBOIIOJIOKHOCTD OOBIYHBIM HHOTPOIIAM, KOTOPBIE AEHCTBYIOT MyTEM BPEIHOTO
yBenmueHus nepexonnsix nporeccos Ca’’, ACO1/HMO1 BMeCTO 3TOr0 CHIKAET
aktuBHOCTb [IKA u ymenpmaer ¢pocopunuposanne cTnl, Bo3moxkHO,
NOCPEACTBOM Mepeaadu CUrHAJOB peuenTopaMu, onocpenoBanubiMu Gai, U, TAKUM
06pa3oM, MOBEIIAET 4yBCTBUTENbHOCTD K Ca’™ (Durypa 6). DTo mepsoe
cool0LIieHne, MOKa3bIBAKOIee MOBBIMEHHYI0 COKPATUTEIbHYI0 CIOCOOHOCTD
ACO1/HMO1 B kapauoMuoUHuTax. DTO UCCIEAOBAHNE MMOIEP)KUBAET
ucnonp3zoanue ACO1/HMO1 B kaduecTBe cpencTBa AJs JeUEHUs CHUKEHHON
COKpaTuTeNbHOM criocoOHocTH cepaua npu CH.

IIpumep 2

V denoBeka, OJHOKpaTHas BO3pacTaromas 103a, ¢pasza 1, paHIOMHU3UPOBAHHOE,
ABOHHOE clernoe, mianedbo-KOHTPOIUPYyEeMOe HCCIeIOBaAHNE ISl OL[EHKH
Oe3zomacHOCTH U (papMaKOKMHETHKH nepopaibHoro npumenenus HMO1 y 3mopoBbIX
D00pPOBOJIBLEB MYXKCKOTO I10JIa

Ilepsuunsie yenu

* YCTaHOBHTh MaKCUMaJIBHO NepeHocumyto n03y (MII) (MTD) nytem
OLIEHKHU 0€30MacHOCTH U NMEePEHOCUMOCTH UCCIEAYEMbIX OTHOKpPAaTHBIX 103 HMO1
IUIsl MpUeMa BHYTPb MO BO3pACTAKOLIEH, BIJIOTh A0 MAKCUMaJIbHOU 1036l 10 Mr.

* Ouenuts papmakokuHeTuky (PK) (PK) HMO1 u ero merabonuros (M2, M6
1 M9) nociie ONHOKPATHOTO MpHeMa BHYTPb

Bmopuunwvie yenu

 Jlns ouenku 6momapkepos papmakogunamuku (@) (PD).

* Jlnst oueHKH PYHKLUHOHAJIBHBIX [1aPaAMETPOB, CBI3AHHBIX C MEXaHHU3MOM

neucteuss HMO1.
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Inan uccneoosanus

OnHOLEHTPOBOE, pAaHAOMU3UPOBAHHOE, IBOIIHOE cienoe, miuamnedo-
KOHTPOJHPYEeMOe HCCIeI0BaHUE OAHOKPAaTHBIX HapacTaromux 103 (SAD) (OHM).

CxpuHUHTOBbIe 00CIEeIOBaHUS IPOBOJUINCH B TeUeHue 28 nHel 10 npuema
npenaparta. [Togxonsmue cyObeKThl BO3BPAINAIUCH B HCCIEAOBATEIbCKHUI LEHTP
yTpOM 1-ro qHs U OCTaBajauCh B CTALlMOHApPE 10 BBIMUCKU Yepe3 72 vaca nocie
npuema npemnapara (yrpom 4-ro JHsi), €CJIH He BO3ZHUKAJIO mpobdieM ¢
OesonacHocThO. [lepopanbHyO 103y BBOAMIHN yTPoM |-ro mHs. [TanueHTs!
BO3BPAINAJIIMCh B KJIMHUKY Yepe3 7 AHEeH mocie JedeHus, yrpom 8-ro nHs (£1 neHs)
ISl OLEHKH O€30MacHOCTH.

ITocne 3aBepieHHs BCEX 72-4aCOBBIX OIEHOK KOTOPTHI ObLTH
NPOAHAINU3UPOBAHBI CIIETbIE TaHHBIE O 0€30MaCHOCTH U MCEBIOHUMHU3UPOBAHHBIE
nanabie @K, u komuTet o moBeimeHuto 1036l (DEC) (dose escalation committee
(DEC)) npuHsn penieHne O CIeAyIIeM YBEJIUYSHUU T03bI.

B 3aBHCHMOCTH OT XapakTepa, 4aCTOTHI U TSKECTH NMpoduisi 6€30MacHOCTH,
DEC, Bxirouasi, mpu HEOOXOAUMOCTH, HKCIIEPTOB B COOTBETCTBYIOIIEH 00JIacTH,
IpUHUMAaJa pelieHue O TOM, ciaeayet au: * IlpononkaTs NOBbILIEHNE 1O3bI B
COOTBETCTBHU C 3aIJIAHUPOBAHHON cxeMoH; ¢ [IpexpaTuTp nmosblieHNnEe 10361 (TO
€CTh, OTKA3aThCs OT JaJbHEHIIEro NpuemMa HCCleyeMoro npenapara); *
IIponomxaTe npueM ¢ JajJbHEHIINM MOBBIIIEHUEM J03bl 10 3aIJAHUPOBAHHBIX 403,
TO €CTh, 103 >5 mr (HO <10 mr).

Yuacmeywwue cybovexmuor

310pOBbIe HEKYPsIIIUE CYyOBEKTHI MYKCKOTO moJjia B Bo3pacte oT 18 mo 50 ner
BKJIFOUHTEIBHO, ¢ HHAeKcOM Macchl Tena (MMT) ot 18,5 10 29,9 kr/m>
BKJIIOUUTENIbHO. BN 3amiaHupoBaHbl KOrOPTHI 1O 8 YeIOBEK Ha KaXXJbIH 3Tal
nosuposanusi. Koropra 1 (10 mr unu niane6o) Obuta mpekpamieHa mnocie npuemMa
npenaparta 4 cyobekramu. Koroptset 2-4 cocTosiniu u3 8 cyObeKTOB B KaXKJ0U, TO
€CThb, B 00IIel CI0KHOCTU 28 cyOBEeKTOB, KOTOPBIE OBLIM PAHAOMU3UPOBAHBI U
3aBepun uccienosanne. CirydyaeB OTMEHBI Ipemnapara He ObLIo.

Tecmupyemvtii npooykm, 003a u cnocob NpumMeHeHUs

ITopomox HMO1 HCI B >xenaTHHOBBIX KamncyJyax. Bbutn 1OCTYIHBI KamCyJisl ¢
koHueHTpanuen 0,1 mr, 1,0 mr u 10 mr nisa xkoroptsr 1.

Koropra 1: 10 mr HMO1

Koropra 2: 0,1 mr HMO1, koropta 3: 0,3 mr HMO1, xoropta 4: 1,0 mr HMO1
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ITepBas xoropTa coctosina u3 4 cyobektoB (3 akTuBHBIX, 1 muanedo).

Koropts! co 2-0# mo 4-y1 coctosinu u3 8 cyObekToB, 6 CyObEKTOB MOJyYalu
nosy HMO1 u 2 cybsekra nonyvanu miuanedo. I1o coobpaxenunsm 0e3omacHOCTH
Kaxaas Koropra Obuta pa3fesieHa Ha 2 MOATPYIIbL: MepBasi MOATPYyINa u3 2
cyorexToB (1 HMO1, 1 nnane6o) u Bropas noarpynna u3 6 cyosekros (5 HMO1, 1
miane6o). Bropas moarpymnna Oplja HayaTa TOJBKO IPH OTCYTCTBHH KaKUX -IH00
Cepbe3HbIX MpobaeM ¢ 6€30MaCHOCTBIO MO OLEHKE UCCIeNOBATESI 0 UCTEYEHHUH O
MeHblIeN Mepe 24 4acos.

CyObexkTam BBOAMIN 103y HaTomak (0e3 mpueMa muinu B TEUEHHUE 110
MeHbIed Mmepe 8 yacos). JlocTyn Kk nmuine ObLI OrpaHUYeH 10 4 4acoB mocie
BBeAeHUsA N03bl. Kancynel BBOAUIN nepopaibHO BMecTe ¢ 240 M1 BOABL.

Ilepemennvie 6e30nacHocmiu

Hexenarenbueie sisnenus (HA) (AE), nokasarenu )Ku3HeeATEIbHOCTH
(aprepuanpHOE MaBIEHHE, YACTOTA MyJbca U Temneparypa tena), DKI' B 12
orBeneHusx, xonreposckas DKI', meqununckuit ocmotp (MO) (PE) u
nabopaTopHbIe aHATU3bI (T€MATOJOTHS, KIMHIYECKass XUMUS U aHAJIU3 MOYH)
OLIEHWBAJIMCh BO BPEMsI CKPUHHMHIA U HECKOJIBKO Pa3 Ha MPOTSKEHUU BCETO
UCCIIeIOBAHUS.

Dapmaxokunemuyeckue nepemMeHtbvle

OO6pa3ubl KPOBU IJIs1 aHATUTHYECKOTO aHaiu3a Ha HMO1 u 3 OCHOBHBIX
merabonura (M2, M6 u M9) orbupanu nepea BBeneHueM a03bl (B TeueHue 60
MUHYT 10 BBeAeHus npenapara) u B 0.25,0.5, 1, 1.5, 2,3, 4,6, 8,12, 16, 24, 4yepes
30, 36, 48, 60 u 72 yaca nocJje BBeaeHus 1036l (18 obpasos). Mouy cobupanu B
TeueHue 24 4acoB nocyie BBeAeHus 103bl. OOpa3bl KPOBU U MOYH aHATH3UPOBAIHU
Ha conepkanue HMO1 u ero MeTaGoIUTOB C HCTIOIB30BAHHEM BAJTUAUPOBAHHBIX
METOI OB KX-MC/MC (skuakocTHast xpoMmatorpadusi ¢ TAaHAEMHOU Macc-
cnektpomerpueii (LC-MS/MS methods).

OuenuBaembie napameTpbl @K Brmovanu Cpay (MakCHMalibHAsT HAOTIO1aeMast
KOHIEHTPAUs), Cpax/D (Cpax HA €AUHHAIY H03bI), tmax (BpeMst mUKa), Ciast
(mocnenHss u3MepsieMass KOHLEHTPALHs BBIIIE HUXKHETO Mpeaesa KOJTUIeCTBEHHOM
OLIEHKH), tiast (BpeMA Ciast), AUC (9.24) 1 AUC\,q (miomanp moa KpuBoit
3aBHCHMOCTH KOHLIEHTPALIMU OT BPEMEHH B IJIa3Me OT HyJst 10 24 4acoB U A0
MOCJIeTHe W N3MepPsieMOU KOHIIEHTPALUH, tias, COOTBETCTBEHHO), AUC,5/D (AUC 45

Ha equauny no3b1), AUC,, (mnomanb o KpUBOH 3aBUCUMOCTH KOHLEHTPAIUHA OT
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BPEMEHH B Ia3Me oT Hyus 1o 0eckoneunoctu), AUC,, (/D (AUC,, Ha equHHILYy
103b1), t1/2 (KaxKyLIuiics KOHeuHbIH nepuox nonypacnana), CL/F (cuctemHubIit
KJIMPEHC 0CJIe BHECOCYAUCTOrO BBEIEHUS, TOJIBKO AJISI UCXOJHOTO
JexkapcTBeHHOro cpenctsa), Vz/F (kaxyumuiica oObeM pacnpeneaeHus mnocie
BHECOCYAUCTOrO BBEJIEHUS, TOJIBKO JUIsI HCXOJHOTO JEKAPCTBEHHOTO CPENICTBA),
MPT (cpenHee BpeMsi HAXOKACHUS ).

JlOTIOTHUTENbHBIE TApaMeTPhl ObUTH MOJYYEHbI U3 MOUYH, TO €CTh, A€(-24),
KOJIMYECTBO MCXOJHOTO JICKAPCTBEHHOTO CPEACTBA U METaOOIUTOB, BBIIECICHHBIX 32
24 4, u CLg, mOYeYHBIN KIHPEHC.

Dapmarkoounamuyeckue nepemeHHvle

O6pas3usl kpoBH 11 onpeneneHus ropmona pocra (I'P) (GH),
uHcynuHononoOHoro ¢akropa pocra-1 (M®P-1) (IGF-1), anpeHOKOPTUKOTPOTIHOTO
ropmona (AKTI') (ACTH), nponakTuHa, KOPTH30JIa U aJIbJOCTEPOHA B CHIBOPOTKE
KpoBHU A0 BBeAeHus no3bl 1 0.5, 1, 2, 3, 4, 6 u uepe3 24 yaca nocyie BBEACHUS A03bI
OBLTN B3SITHI MyTEM BEHO3HOW MyHKIUKH. Bce OnoMapkepsl ObLIU OMpeaesieHbI ¢
UCIIONb30BaHUEM UMMYyHOpepMeHTHOTO ananusa (ELISA). YnpoueHHbIi OnpOoCHUK
MUIIEBOro anmneTuTa, OCHOBAHHBIN HA OLICHKE alMeTuTa Ha 1-i 1eHb mocie yXKuHa
u Ha |- neHp nepea npueMom 10356l uepes 1, 2, 4, 8 u 24 yaca nocne npuema.
JIHEBHHUK CTyJa, HaYMHAasA ¢ 1-ro NHA U 3aKaH4YMBasi BHINUCKON Ha 4-1 NE€Hb.

Peszynomamer

Dapmakoxunemura

Hnass HMO1 u M6 Habnroganochk nponopuuoHaibHoe no3e yenuuenue AUCoo
U Chax. st AUC s a1t HMO1 1 M6 HaO1:0 1a10Ch HECKOJIBKO OOJIbIIEE, YEM
nponopunoHaabHoe n03¢ yBenuueHue AUC i anss HMO1 u M6 ¢ HaknoHamu
byukuuu 1,29 u 1,26, coorBeTcTBeHHO, U 90% NOBEPUTENIHHBIMU HHTEPBAIAMH
Boiie 1. CpenHee apudmerndeckoe BpeMs mosyBbiBeaeHus (ot 9 no 11 gacos),
MeIHaHa ty,x (OT 3 10 4 4acoB), cpeaHuii reomeTpudeckuil kiaupenc (ot 55,9 no
65,8 n/4) u 06vem pacnpenenenus (ot 801 no 911 1) HMO1 Obuin oiMHAKOBBIMH
nns scex a03. Ilocne Beenenus ot 0,1 mr o 10 mr HMO1 cpennuin
apupMeTHUeCKHil Mepuoa nojysbeiBeneHuss M6 cocrasinsit ot 23 no 37 4acos, a
MeOHAHA ty.x - OT 3,0 1o 5,0 wacoB. CoorHomenue AUCoo M6 xk HMO1 Ob110
nonoOHbIM mocsie BBeaernus 0,3 u 1,0 mr HMO1 (2,330, 2,336) u HECKOJIBKO HHXKE
st no3el 10 mr (1,761). Okono 10% ot 10361 B 10 Mr BEBIBOIUIOCH C MOYOH B BUIE

ucxonauoro coequnenust HMO1 u 16% B Bune M6.
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Tabnuua
Kpatkoe onucanue ocHoBHBIX napamerpos @K HMO1 (nanusie ®K)
0,1 mr 0,3 Mr 1 mr HMO1 10 mr HMO1
HMO1 HMO1 N=6 N=3
N=6 N=6
AUC(0.24) - 3,747 (14,4) 13,42 (40,4) 148.8 (32,3)
(a*Hr/mu)
AUC ¢ 0,4899 (98,7) 2,819 (39,8) 14,71 (53,4) 176,1 (37,7)
(a*Hr/mu)
AUC../D 4.899 (98.7) 9.396 (39.8) 14,71 (53.4) 17.61 37.7)
(a*Hr/mm)
Mr
AUC., - 4.558 (24.6)° 16,94 (48.6) 178.8 (37.1)
(a*Hr/mu)
AUC., R 15,19 (24.6)° 16,94 (48.6) 17.88 (37.1)
(a*Hr/™mm)
Mr
Cnax 0.1357 (20.,9) 0.2866 (26.7) 1.280 (34.7) 15.28 (47.1)
(Hr/M™Ma1)
Conad/D 1,357 (20,9) 0.9554 (26.7) 1.280 (34.7) 1,528 (47.1)
(Hr/MuT)Mr
tmax () 3.00 (2,0-3.0) 4,00 (3.0-6,0) 4,00 (3,0-6,0) 3,00 (2,0-3,0)
tast (1) 8.00 (4.0-8.0) 16,00(12.0- 36,00(16,0 72.00(48.0-
24,0) 36.,0) 72.0)
A (1)) - 0.0821 (33,2)° 0,0648 (27.7) 0,0646 (19.8)
t1/2 (1) R 8.830 (36,4)° 11,00 (23.7) 10,86 (18.,6)
CL/F (u) - 65,8 (24,6)" 59,0 (48,6) 55,9 (37.1)
V,/F (1) - 801,2 (12,5)" 911,3 (28,1) 865,6 (16,5)
MPT (1) - 14,45 (24.3)° 15,33 (21.2) 14,19 (11.4)

IIpencrasnensl cpennee reomerpuieckoe u reomerpuueckuii CV (%), 3a
UCKJIIOUECHUEM t;/2, TA€ YKa3aHbl apupmerndeckoe u apupmerndeckuit CV (%), u

OIS tiax, TOE YKa3aHbl M€OAHWAHbI U JUAITa30HBbI,

a" = 5 (13-3a HEHANEKHOTO ONPENENEHUs] KOHEYHON (Pasbl y OJHOTO UCTIBITYEMOTO)

Dapmaroounamura

Konnentpauuu I'P yBenuuuBanuch nNo CpaBHEHUIO C HCXOAHBIM YPOBHEM

nocje Beenenuss HMO1 ¢ nMkOBbIMU KOHLEHTpALUSAMHU depe3 2-3 yaca nocie

npuema 1036l Y BeauueHue I P Oblio Oosiee 3HAYUTENBHBIM TTOCHe BBeaeHus 1,0 u

10 mr HMO1, Toraa kak Oosiee Hu3kue yBenuueHus Habmronanuce nocie 0,3 u 0,1

mr HMO1. Cpenuue kpusbie ['P Opin onnHakoBbiMu nociie npuema 1,0 u 10 mr

HMO1. ITocne noctuskeHus nuka koHueHTpauus ['P ObIcTpo CHIKaNach. 3HAYUMBIX

pasnuuuil B ypoBHsX UPP-1 B cbIBOPOTKE KPOBHU MEXKAY I'PyNIaMu,

MPUHUMABIINMH 03I, U mianedo He Habmonanocsk. Konuentpauun AKTT,

MNpOJIaKTHHA, KOPTHU30JIa U AJIbAOCTECPOHA 6bICTpO MOBBIIAJIUCH IO CPABHCHUIO C
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UCXOAHBIMU 3HAUYEHUSMH IOCJIe BBeaeHuUs Ooyiee BhICOKUX 103 1,0 m 10 mr HMO1.
IInkoBBIE KOHIIEHTPAIIMHU, KaK MMPAaBUIIO, HAOIIOJaIuCh Yyepe3 2-3 Jaca mocie
npuema. ITocyie 3TOro KOHIEHTpPALNU OBICTPO CHUXKAIUCH. Y BEJIUYEHHE ObLIO
cxonubiM nocie 1,0 u 10 mr HMO1, 3a ucknroueHnem npojakTHHA, T/A€ YBEIUUEHHUE
Obu10 BhIe nociie 10 mr no cpaBuenuto ¢ 1,0 mr, u AKTI, ypoBHH KOTOpOTO
OmpeneNsiiuch ToNbKO nocyue 1036l 1,0 Mr HMO1. OnpocHuk anneTuTa He BBISIBUI
CYIIECTBEHHBIX MJIU MOCJIEA0OBATEIbHBIX PA3TUYNNA MEXAY TPYyNIIaMH,
NPUHUMABIIMMU JO3bI, U Miane6o. Mexay rpynmnamu, nojJy4aBIiuMHU 103y, HE
OBLTO pa3auYuil B KOJIMYECTBE Ae(eKannil B 1eHb U KOJUYECTBE UCIBITYEMBIX C
nedekamnuei, 3aBUCSIIUX OT JO3BI.

bezonacnocmsp

KonnuecTBo cyOBeKTOB, COOOIMUBLINX O MOOOYHBIX 3 PeKTax, BOZHUKAI IHUX
npu neueranu (HABJI) (TEAE), u xonuuectso HABJI yBennunBanocs B
3aBUCUMOCTHU OT A03bl: mocie npuema 0,1 mr HMO1 o HABJI He coobmanocs, 2
cybsekra (33,3%) coobmunu o S HABJI nocne npuema 0,3 mr, 3 cyorexra (50,0%)
coobmmnm o 7 HABJI mocne npuema 1,0 mr, u 3 cyosekra (100%) coobmunm o 19
HABJI nocne npuema 10 mr HMO1 mo cpaBHeHnuro ¢ 5 cyobexramu (71,4%),
coobmusmumu o S HABJI mocne npuema mianedo.

Haubonee yacto coodmanocs 0 HABJI co cTOpoHbI HEpBHOHN CHCTEMBI
(rmaBHBIM 00pa3oM, roJioBHAsE O0JIb) U CepAEUHON AeATeIbHOCTH (TJIaBHBIM
oOpa3om, CuHycOBasi OpaauKapaAus), KOTOpble HAYMHAJIUCH B OCHOBHOM BCKOpE
nocJie mpruema npemnaparta u ObUTH KpaTKoBpeMeHHbIMU. bonbinmuacTeo HABJI Obinu
Jerkoi nHTeHcuBHocTH, 0 HABJI yMepeHHOH HHTEHCUBHOCTH co00Imanoch y 1
cybbekrta nocye Beeaenus 1,0 mr (mpunussl) u 10 mr ACO1 (cuHycoBas
Opanukapnaus) u mianedo (roxosHas 60b). KnuHUYECKU 3HAYUMBIX Pa3IuuHil
MEXAy TpyNIaMH JO3HUPOBAHUS MO KAKUM-THO0 Ja0OpaTOPHBIM MOKA3aTEISAM
BBISIBJIEHO He Oblto. CpenHee CUCTONIMYECKOE U THACTOINYECKOe apTepHalibHOE
JaBJICHUE U TEMIIEpaTypa Tejla He MOKa3aJIu KINHUYECKHU 3HAYMMbIX U3MEHEHUH

MocJje npueMa npenapara Wid pasjimuuid MexXAy rpynnamMu JEYECHHUs.
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IIpumep 3

PannoMu3upoBaHHOE, IBONHOE CIEIOE, MHOTOKPATHO VBEJIHYHUBAKOIIEE 03V,

m1a1e00-KOHTPOJIUPYEMOE, MHOTOIIEHTPOBOE UCCIEOBAHNE 0€30IaCHOCTH,

nepesocuMocTl, 3bdextusnoctu, dapmakokudetuku (PKK) u dapmakonnHaMuKu

(®JD) da3el 1b/2a ¢ nepopanbHbiM aroHucToM rpearHa ACO1 v manuMeHTosB ¢

CepAEYHON HENOCTATOUYHOCTLIO CO CHUKEHHON dpaknueii Beiopoca (CHaDB)

HUccnenosanue cocpenoroueHo Ha nanuentax ¢ CHH®B, nmeromux
CHUJKEHHYIO COKPATHTEJbHYIO CIIOCOOHOCTDb CepAla, HU3KUI CepledHbIil BRIOPOC U
HEaJaNTUBHYI HEHPOrOPMOHAJIbHYIO aKTUBALHUIO JJISI MOAAEPKAHUS CEPIEUHOTO
BBIOPOCA, TSIXKEJIbIE CHMITOMBI U BBICOKHE MTOKA3aTEIH T'OCIUTAIN3AUN 10 TOBOAY
obocTpeHUs CepAevyHON HEAOCTATOYHOCTH U CMEPTH, a TAK)KE YIIOMSHYThIEC BbILIE
TOKJIMHUYECKHE TaHHbIE, CBUAETENbCTBYOIMHUE 0 TOM, uTo ACO1 yBennmuuBaer
COKPATUTEJbHYI0 CIIOCOOHOCTh KapAHOMHOLIUTOB 32 CUET CEHCHOMIN3ALUH K
KaJIBIMIO, & HE YBEJIMYEHUsI KOHLIECHTPALMH KaJIbLH U, TAKIM 00pPa30M, MOXKET
YIYUYIIUTh COKPATUTEIBHYIO CIIOCOOHOCTD CePAIa, CEPASUHBII BBIOPOC H
KJIMHIYECKHE UCX0abl 0€3 moOOoUHBIX 3(p(HeKTOB OOBIUHBIX HHOTPOIIOB.

lnan uccneoosanus

MHOrOLEeHTPOBOE, PAHAOMU3UPOBAHHOE, IBOMHOE cienoe, miamnedo-
KOHTPOJIUPYEMO€ UCCIENOBAHNE, IPOBEAEHHOE B 2 HaCTAX: MOCIE0BaTeIbHAS
¢aza yBenuueHus 103l B KOropTe (4acTh A) M mocieaynas napajienbHas ¢asa
pacmupenus koropThl (dacts b). [TanneHTOB paHAOMU3UPOBAIN B COOTHOLIEHUH
3:1 nns nonydenust MuHu-Tabnerok ACO1 win MuHH-Ta0NeTOK Mmianedo HATOIIAK B
TeueHue 7 nHel nBaxabl B CyTKH ((a3a yBenuueHus A03bl, 4acTh A) unu 28 nHei
(paza pacmmpeHust KOTOPTHI, 4aCThb b).

Dasa ysenuvenus 0o3wvr (Hacms A)

o 40-56 manueHTOB NOPOBHY AENMJIHN Ha 7 KOropT. 6 AKTUBHBIX U 2
miaanedo manueHTa Ha KOoropTy. BocemMb manmueHTOB B KaxXa0W U3 5
NEePBOHAYAIBHBIX KOTOPT C MOCJIEIOBATEIbHBIM BBEICHUEM 03Bl MOIYYAOT
Je4eHne HeCKoJNbKUMH Bo3pacTaromumu go3amu ACO1 (mossimasi ¢ 0,1 Mr aBaskabl
B CYTKH 10 5 MT MOCJI€IOBATENbHBIX YPOBHEN 103bI) UM MIae00 IBaXKIbl B CYTKH
B TeueHue 7 nueil. [Ipu HEOOXOAUMOCTH MOTYT OBITH 1OOABJIEHBI 10 2
JOOMOJHUTENBHBIX KOrOPT. Y B€JIMYEHHUE A03bI HE MPEBBICUT 3,3 pa3a OT yPOBHs
03Bl B MPEebIAYLIEH KOropTe u OyaeT He MeHee yeM Ha 25% BbIle YPOBHS AO3BI B

npeapiayme koropre. YBeIndeHne A03bl IPEeKPalIlaeTcs NPU JOCTHKEHUH 001ei
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CyTOUHOH 1036l 5 Mr aBaxkael B cyTku. [lanments OyayT umeror UK]L (ICD) (nus
3alIUTHI OT JKEJNYAOYKOBOH apUTMHUH U TsKEJNOH Opanukapaun). BeibuparoT nsa
YPOBHSI A03BI, MO 1 st KaXXKAOH IPYNIbI HA MOCIEAYIOMEM dTale pacilIupeHus
koroptsl (Hacte b). OnHako, OCHOBBIBAsACH HAa Pe3yJbTaTax (pa3bl YBEJIHUUYEHUS AO3bI
(Hactp A), MOTYT OBITH OIIpeAeIeHbl JOMOIHUTEIbHbIE YPOBHHU 03Bl 115 (a3bl
pacurupenus: koroptel (Hacte B). [lepuon ouenku 103b1 OyeT COCTABISTh OT
nepBoro BeeneHuss ACO1 no 12-ro aus (5 gHe# mocie nocienHero BBeAeHHs
uccienyemoro yekapcrsennoro npemnapara [MJIII (IMP (investigational medicinal
product))] B kaxxgoi koropte). Mexay 12-M qHEM mOCJie MOCIeTHEerO BBEIeHUS
WJIII B 1 xoropte u nepBoi 10301 B CIEAYIOLIEN KOropTe npoiaeT MuUHUMyMm 10
AHEeH, 9To0Bl 00eCTIeYUTh JOCTATOUYHOE BPEMS IS PACCMOTPEHUS JaHHBIX
Komuterom mo mposepke Oe3omacuoctu (Safety Review Committee) (SRC).

Dasza pacuiupenus xocopmer (Hacme b)

ITo 3aBepmenun Yactu A ot 40 1o 60 nauueHTOB, pa3auuHbIX
UHIUBUAYYMOB, NpUHUMaBuX ydyactue B Hactu A, BkaroudaroT B Hacte b
(pacmmpeHne KOropThl). DTH MAMEHTH OYIyT pa3AesieHbl Ha 2 KOTOPTHI MO J03aM
u OyayT MOJyd4aTh JeUeHUe ABa pa3a B I€Hb B TeUeHUe 28 qHel ¢ ypOBHSIMHU 1103,
ykazaHHbIMU B YUactu A. Ecnu ans pacmupenus Koroptel BeiOpaHo 6onee 2
ypoBHe 103, o01ee KOJIMYECTBO NALMEHTOB Ha KOTOPTY U/UNK o0lee KOJIU4eCTBO
KOropT OyAeT nmepecMOTPeHO, YTOOBI OXBATHTh BCE BO3MOXKHBIE YPOBHHU J103.

Hccneoyemuiii npenapam

ACO1 npousBoautcs B BuaAe MUHH-TabaeTok o 0,05 mr u 1 mr. [Tnanebo
TAaK)K€ HAXOAUTCS B BUJI€ MUHH-TA0JNETOK, MMEIOIINX TOT K€ BHEIIHUH BUA, GOopMy,
3amax 4 BKycC, 4To u Tabnetku ACO1.

Ilenu

Dasa ysenuyenus 003wt (Yacme A)

[TepBuuHas wenb. YCTAHOBUTH 0€30MACHOCTh U MEPEHOCHMOCTD
MHOT'OKPATHBIX BO3pacTaromux 103 nepopaibHoro ACO1 y amOynaTopHbIX
nauueHToB co ctabmnpHol CHH®B, nonyyaromux JedeHne ABaXKAbl B 1€Hb B
TedueHue 7 nHel, u oneHuTh pekomennyembie 103bl (PJ]) (RD) nns dassr
pacuupenust koroptel (Hacte b).

Bropuunsie nenu: onpeaenuts ®K ACO1; onpenenuts @/ ACO1 u

cootHommeHue OK/D/I.
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Uccnenosarenbckas nenb: onpenenuts Bausinue ACO1 Ha kIMHUYECKUE
nepeMeHHble (npsiMble 3P dexTsl, HanpuMmep, nupkyaupyromui I'P; ynapusiit o0bem
[SV] (YO) u CB (cepaeunsrii BeiOpoc (CO- cardiac output)), cBsi3aHHBIE C €r0
MEXaHU3MOM JEHCTBHS U LIEJEBBIM B3aUMOAEHCTBUEM U UMEIOLIHE OTHOLIEHUE K
KJIMHUYECKUM pe3yJbTaTaM y nauueHToB co cradbunpuoit CHHDB.

Qaza pacuupenus koeopmet (vacms b)

[TepBuuHas uenb: Pacmupure OLeHKY 0€30MacHOCTH U MePEHOCUMOCTH U
NPOBECTH MPEIBAPUTEITBHYIO OLEHKY 3(P(PEeKTUBHOCTH Y NALIMEHTOB CO CTAOMIBHOM
CHH®B, nony4aBmux JieueHHe JBAKIbl B CYTKU B TedeHue 28 nHel npu AByx
ypoBHsx 1036l ACO1, HauuHas ¢ ¢pa3el yBenuueHus n03bl (4acth A). ITouckossie
nokazarenu 3¢ pextuBHocT ACO1 BKIIOUAKOT O€3 OrpaHUYEHUS NTEPBUYHbBIC
npsiMble (qupKyaupyromui ['P), a Takke BTOPUUYHBIE MIPSIMBIE U HETIPSIMbIE
s dextrr, MomupuIHEpyOIMKE reMOAUHAMUKY U 3aboneBanue (Hanpumep, YO, CB
u npyrue QyHKIHNOHAJIbHBIE TapaMeTpPhl, TAKHE KaK dXOKapauorpapuiaeckne
nokazarenu u ((NT-npoMHII) (NT-proBNP)).

Bropuunsie uenu: chopmupoBaths gonojHuteNbHbIe nanubie o @K ACO1;
chopmupoBate pomnonHutenbHbIe naHHbie M0 @J] ACO1 u coorHomenusx OK/D/].
Oyenusaromces cneoyrwwue pesyismamut 6eszonacnocmu (Yacmu A u b):

IlepBuuHBIE pE3yIbTATHI: YACTOTA CEPJCUHBIX COKPALIEHUH, CHCTOINYECKOe
apTepuaibHOE JaBJEHUE, CPeHEE apTepHualbHOE 1aBJIE€HNE, MEIUIIMHCKUIT OCMOTP
(obcnenoBanue nerkux, obciegoBaHUe CEPALla, OCMOTP KOHEYHOCTEH (0TeK)),
oOcenoBaHue HA APUTMHUIO (XONTEpOBCKas anekTpokapauorpamma [KI'], OKI B
12 oTBeneHusAX, OTYETHI 00 UMILIAHTUPOBAHHOM KapauosepTepaepudpuniasiatope
[UK]1], HenpepbIBHAs TeneMeTpusi), Opanu- unu taxukapaus (xonreposckoe DKI,
OKTI B 12 orBenenusix, oruetsl UK/]], HenmpepriBHAs TenemeTpus [Toabpko HacTb
Al]), nmemus (cumnTomsl, u3mMeHeHuss DKI' u/unu BBICOKOUYBCTBUTEIBHBIN TECT Ha
cepaeunsiii TponoHuH (hs-Troponin T/I), unrepsanst DKI', To ecTh, yacTora
cepaeunbix cokpamenuii, PR, QRS u QTcF, NT-npoMHII B nnasme, pCK® (eGFR)
(xanwii; HATPHUii), reMaTosorus (reMoriIo0uH, JeHKOUUThI ¢ AU PepeHIUPOBKOH,
TpoMOOLHUTEI), GEepMEHTHI ITeUeHH, HeXxXeIaTeabHble ssaenns (HA), Bec, rnmoko3a B
njaasMe.

BropuuHnsie pesynbprathl: nokazatean @K: gy kaxxaol KOropThl OLLEHUBAIOT
OK-mapamerpsl ACOl u moTeHUMaJbHO aKTUBHOTO MeTaboymTa M6 11 OLeHKH

CKOPOCTH U CTeIeHH adcopOIuu, pacupenesieHus] U BbIBEICHUs], a TAKXKEe JJIs



39

00OCHOBAHUSI HHTEPIIPETALNHN PE3yJIbTATOB 6€30NmacHOCTH U 3 (PEKTUBHOCTH.
IToxazarenu ®JI: @] oueHuBaeTCs] C MOMOIIBIO U3MEPEHHH 0€30MacHOCTH,
yKa3aHHBIX BBIIIE, U U3MEPEHUN MOUCKOBBIX NTOKa3arese 3(pPeKTUBHOCTH C
UCIOJb30BaHUEM OMOMapkepoB, HenHBa3uBHOro CB, sxokapauorpaduu B

ONpEeaACICHHBIC MOMEHTDBI BPDEMCHH, YKAa3aHHbBIC B Pacniucannu MepOHpHﬂTHﬁ.
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ITEPBOHAYAJIbHAA ®OPMVJIA U3O0BPETEHNA

1. Coenunenne popmynsl (1)

. {RZh
R
‘\N/"“* - RE
SUBET
NN Ve
E ‘
R -
(D)

UJju ero q)apMaL[eBTI/ILIeCKI/I npuemjieMas COJib AJid NPUMEHEHNUA B KAUE€CTBE
WHOTPOTIHOT'O areHTa,

rae B popmyie (I):

R, R’ R® He3aBHCHMO APYT OT Apyra npenctaBisoT coboit Ci-Ce ankm,

R', R* HesaBucuMo apyr oT apyra mpencraBisioT coboii Bogopon min Ci-Cg
AJKUJI,

R npencrasisietT coboit Ci-Cg ankun, rano, C;-C¢ ankoxcu unu C;-Cg
rajJoaiKulI,

n npeacrasisieT codoit 2-3,

m npeacTasisieT coboit 1-3.
2. CoenuHeHue AJisl IPUMEHEHUs 1Mo M. 1, rae yka3aHHbIH HHOTPONHBIM areHT
cBoOoaeH OoT MOOOYHBIX 3¢ (HPEeKTOB, BEI3BAHHBIX MOBBIIIEHHOW KOHLEHTpaLHE

KaJdbIHusl.

3. Coenuuenue s npuMenenns o m.i. 1-2, rae R* npexcrasmsier coboit

BOJOPOA.

4. CoennHeHHe U1 MPUMEHEHUs 11O 1. 3, TAe N MpeAcTaBisier codoit 2.

2 .
5. CoenuneHue st npuMeHeHus no 1. 4, rue R” nmpeacrasnser coOoi MeTui.
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6. CoequHeHne Ay IPUMEHEHUs o 1. 5, rae 1Be R’ CPYIIIBI IPUCOECAUHEHDI
K OJTHOMY M TOMY >K€ YTJIEPOJHOMY KOJbIy MUIMEPUANHOBOr0 kosbla Gopmynst (1),

NpeANnOYTUTEIIbBHO B 3-1J1 IOJOXKEHUH.

7. CoenuHeHHe 1 MPUMEHEHHUs 1Mo .M. 1-6, rae cobnroaeHo ogHo win Ooee
U3 CIENYIOIUX YCIOBUM:

-06a u R?, u R’ mpencrasmsitor co60ii C;-C3 alKuiI, MpeanouTHTENbHO METHIL,

- m mpeactapisieT coboit 3,

- R® mpexncrasisier coboil rano u/MIH ATKOKCH, IPEANOYTUTEIHHO O

o 6 -
MeHbIeH Mepe onuH R” mpexacrapisier co00l alKOKCH.

8. CoenuHeHue st MpUMEHEHHs 1o .m. 1-7, nmpencrasustomee coboi 1-
[(1S)-1-(2,3-puxnop-4-meTokcuderun)3tun|-3-metun-3-[(4R)-1-metun-3,3-

AUMETUN-4-NUNEePUANT |-MOUEBUHY.

9. CoenuHeHue Ans NpUMeHeHUs o m.m. 1-8, rae ykazaHHas
bapmMaLeBTUUECKHU IPUEMIIEMasl COJIb IPEACTaBIAET COO0H MOHOTUAPOXIOPUIHYIO

COJIb.

10. CoenquHenune st IpUMEHEHHS IO M.11. 1-9, nIist TeueHust COCTOSHUM,
CBSI3aHHBIX CO CHU)KEHHOW M/uiau Hed(pPeKTUBHON COKPATUTENbHON CLIOCOOHOCTBHIO

ceépaua y Hy> KAAarIUXCA B 9TOM ITAIUCHTOB.

11. Coequnenue nus npuMeHeHus no m.m. 1-10, aas JedyeHus: COCTOSHUM,
BBIOPAHHBIX M3 CEPIEYHON HETOCTATOUHOCTH, CEPAECUYHOTO MPUCTYTIA,
KapJAUOTeHHOIO IIOKa, CeNTUYECKOT0 MoKa, nHpapKTa MUOKap/a,

KapaAMOMHUONATHH, TUIIEPTEH3UHU JierouHoi aprepuun (JIATD).

12. Coenunenue nis npuMeHenus no n.m. 1-11, roe ykazannas
KapIMOMHUOMNATHS MPEACTABIsIET COO0H MUIATALMOHHYIO KapAHOMHOTATHIO

(AKMITI), B wactHOCTH, cemeiinyo JIKMII.

13. Coequnenue nas npuMeHenus no n.o. 1-11, ans neueHus Tsoxenoun,

NPOTrPECCUPYIOIIEHN, XPOHUYECKON UJIM OCTPOU CEPAEUYHON HENOCTATOUYHOCTH .
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14. Coequnenue nis npuMeHeHus no n.u. 1-11, aasa neuenus Tsxenon,
NPOrpecCUpyrOL e, XPOHUYECKON WU OCTPON CEPAEYHON HEIOCTATOUYHOCTH CO

CHIKEHHOH (ppakiuei cepaedHoro Beiopoca.

15. CoenuHenue ayisi mpuMeHeHus no n.m. 1-14, rae ykazaHHble MOOOYHbBIE
3¢ dexThr, 00yCIOBIEHHDbIE MOBBIIIEHHBIMU KOHIEHTPALUSIMU KaJIbLIHs, BHIOPAHBI U3
MOBBIMEHHON MOTPEOHOCTH MUOKApIa B KUCIOPOAEe, HIIEMUH, aDUTMHUU U

I'HIIOTCH3HUU.
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