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KPUCTAJINIMYECKHUE ®©OPMBI (1-TITMPUMUAMH-2-UJI-LTUKJIOITPOITNJI)-
AMUJIA (3S,4S)-1-LIUKJIOIIPOITUJIIMETUII-4-{[5-(2,4- AP TOP-OEHUII)-
U30KCA30J-3-KAPEOHUJI]-AMUHO } -ITUITEPUIUH-3-KAPBOHOBOM
KHCJIOTBI

Hacrosimee n3obpereHne OTHOCUTCS K HOBBIM KpPUCTAJLTUYECKUM dopmam (1-
NUPUMUIHH-2-WI-IuKIonponui)-amuaa (3S,4S)-1-uuknonponunmerun-4-{[5-(2,4-
nuTop-heHn )-u30KCca30-3-KapOOHUI |-aMUHO }-TTUTIEPUIUH-3 -KapOOHOBON KHCJIOTHI

(xoroperii nanee Takxke HaspiBarOT “COEJJMHEHUE”):

%N 0
I
o N \ A\ F
N\O
N HNT o
/ \ F

2

K crioco0aM UX MOJydeHus, K papManeBTUYECKUM KOMITO3UIUAM, COAEPKALIUM
yKa3aHHbIe KpUCTAJUIMYecKue GOopMbl, K papMaLieBTUUECKUM KOMIIO3ULIUSM,
NOJIyYeHHBIM M3 TAKUX KPUCTAIIUYECKHX (POpM, a Takke K UX MPUMEHEHUIO B
kauecTBe MoayssiTopoB peuentopa CXCR7 xeMOKHMHOBOTO JIUTaH/a
CXCL11/CXCL12, B 4aCTHOCTH, IJIsl ICUCHHS pPaKa, ayTOUMMYHHBIX HapyIICHUH,
BOCIAJIUTENIbHBIX 3a00JIeBaHUI, OTTOPIKEHUS TPpaHCIIaHTaTa, win ¢pudposa. Kpome
TOr0, U300peTeHNEe OTHOCHUTCS K YKa3aHHBIM KPUCTAIIINYECKUM (pOpMaM B Ka4eCTBE
(apManeBTHUECKUX MpenapaToB B KOMOWHAIIMY ¢ OJHUM UJIU HECKOJbKHUMHU
TEepPANeBTHUYECKUMHU CPEICTBAMH W/VIIH JIy4€BOH Tepamnmued W/ Uiy TapreTHOW Tepanuei
NpH JIEYEHUH PAKOBBIX 3a00JIeBaHH (B HACTHOCTH, ONYXOJIeH TOJIOBHOTO MO3Ta,
KOTOpPBIE€ BKJIIOYAKT 3JI0KAYECTBEHHBIE TIIMOMBI, MYJbTH(POPMHYIO TJIHOOJIACTOMY,
HeHpoOacToM; pakoBBIX 3a00JI€BaHUH MOKENYTOUYHON JKeJIe3bl, KOTOPbIe BKJIFOYAKOT
aJ€HOKAaPIUHOMY TOKENyIOYHON JKeJle3bl/aIeHOKapIIUHOMY MTPOTOKOB
MOJKENYJOYHOH KeJle3bl, pAKOBBIX 3a00JI€BaHUN JKEJTyJOYHO-KHIIEYHOTO TPAKTA,
KOTOpbI€ BKJIKOUYAKT KapLUUHOMY TOJICTOHN KUIIKHU, T€NaTOLEIIOISIPHYI0 KAPLIUHOMY,

pak xenyaka, capkomy Kamomu; n1€Mk030B, KOTOpPbI€ BKIOYAKOT T-KJIETOUYHBIN JIEHKO3
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B3POCJBIX; JUM(OMBI, paka JIErKOro; paka MOJOYHOMN Keye3bl; pablOMHOCAPKOMBI;
paka mpencTaTeIbHOM JKeJle3bl; MIOCKOKJIETOYHOTO PaKa MUILEBOAA;, MIOCKOKIETOUHOU
KapLUHOMBI IIOJIOCTH PTa; paka SHAOMETPHUS; KAPLUUHOM LIUTOBUIHON JKeNe3bl,
KOTOpbI€ BKJIKOYAKT NaNUJUIAPHYIO KapLUUHOMY IIUTOBUAHOMN JKeJe3Hl,
METaCTATUYECKUX PAKOBBIX 3a00JIeBaHUI; METACTa3 B JIETKUX; PaKa KOKH, KOTOPBIH
BKJIIOYAET MEJAHOMY U METACTAaTUYECKYI0O MEJIAaHOMY, paka MOY€BOIO My3bIps;
MHO>KE€CTBEHHON MUEJIOMBI; OCT€OCAPKOMBI, paKa r'OJIOBBI U LII€H; a TaAK)Ke KapLUHOM
MOYKH, KOTOPbIE BKJIIOYAIOT CBETJIOKJIETOUHYIO MOYEUHO-KJIETOUHYIO KapLUHOMY,
METACTATUYECKYIO CBETJIOKJIETOUHYIO MOYEUYHO-KJIETOUHYIO KapLUUHOMY ).

XEeMOKHHOBBIE PELENTOPBI MPEACTABISIIOT COOOH Ipynny perenTopoB, CBI3aHHBIX
¢ G-6enkom (GPCR), xoTOpbie CBSI3BIBAIOT MENTUIHbBIE XEMOKUHOBBIE JINTAHIBI C
BBICOKHM CpoACTBOM. OCHOBHAsI PYHKIMS XEMOKUHOBBIX PEIENTOPOB COCTOHUT B TOM,
4TOOBI HANIPABIATH MUTPALMIO JICHKOLUUTOB B TUM(OUIHBIE OPTaHbl U TKAHU B
YCIOBHUAX TMOKOS, & TAKXKe€ BO BPeMsI BOCMAJECHUs, IPH 3TOM ObljIa MPU3HAHA POJIb
HEKOTOPBIX XEMOKHHOBBIX PELIENITOPOB Ha HETE€MOIMOATHYECKUX KJIETKaX U UX
npelIeCTBEHHUKAX.

CXCRY7 (anprepuaruBHoe HazBanue ACKR3, anprepHarusnHoe HazBanue RDCI,
anprepHatuBHOe HazBaHne CMKORI1, anprepHaruBnoe HazBanne GPR159) umeer nsa
U3BECTHBIX XeMOKHHOBBIX juranga: CXCL12 (aapTepHaTHBHOE Ha3BaHHUE
CTpOMaNbHBIN KieTouHbli Gaktop 1, SDF-1; anpTepHaTuBHOE Ha3BaHHE (HAKTOP pOCTa
npe-B-knerok, PBSF) u CXCL11 (anprepHatuBHoe HazBaHue |-TAC, anbrepHaTuBHOE
Ha3BaHue INF-y-uHayuupyembiii remoaTrTpakTaHT T-KJI€TOK).

CXCL12, ctpoManbpHBIN reMoaTTPakTaHT y4acTBYET B UMMYHOJIOTHUYECKOM
HaJ30pe U B perynsuun BocnanutenbHeix peakuuit. CXCL12 cexkperupyercs
CTPOMAaJIbHBIMH KJIETKAMH KOCTHOTO MO3ra, SHAOTEINAIbHBIMU KJIETKaMH, KJIeTKaMu
cepAla, CKeJIETHbIX MBILIL, TeYeHHU, TOJIOBHOIO MO3ra, MOYeK, MapeHXUMBbI, a Takxke
UTPaeT CYLECTBEHHYIO POJIb B MPOJU(depauyu CTBOJIOBBIX KJIETOK, COXPAHECHHE
KU3HECTTOCOOHOCTH, a TaKXK€ XOYMUHI€ T€MOTIO3THYECKUX KJIETOK/TIPEAIIeCTBEeHHUKOB
B kocTHbIH Mo3T (Rankin S. M. et al.; Immunol let. 2012, 145(1-2):47-54). CXCL12
TaK)Ke PEKPYTUPYET KJIETKU-NPEAIIeCTBEHHUKH KOCTHOIOMO3TOBOT'O MPOUCXOXK/AEHUS B
mecta oOpa3oBaHus cocyaucToil cetn. K Tomy ke, OH UrpaeT 3aMeTHYIO POJib B
kapuuHoresese. CXCL12 npoMOTUpPYeT PEKPYTUHT SHAOTEINANbHBIX KIETOK-
NpeLIeCTBEHHUKOB U MUEJIOUAHBIX CYNIPECCOPHBIX KJIETOK, a TaAK)KE APYTUX KJIETOK

KOCTHOMO3IOBOT'O MPOUCXOXKAEHUS K Jokanu3anuu onyxouau. bonee toro, CXCLI12
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peryJiupyeTr aHruoreHe3/BakyJoreHes, CBA3aHHbIH C NPOTPECCHPOBAHUEM ONYXOJH U
UrpaeT BeAyILYIO pOjb B JUCCEMUHALUU LUPKYJIUPYIOIIUX ONYyXOJIEBbIX KJIETOK B
MeTacTaTudeckue jokanuszanuu. Ilomumo cBoux xemorakcuuecknx ¢pynkui, CXCL12
NOKa3aJl CIOCOOHOCTh PEryJupoBaTh NPOJU(epaLnio KJIETOK OMyXOJHU, MOABUKHOCTD U
coxpanenue xkusnecnocobnoctu (Kryczek I. et al.; Cancer Res. 2005, 65(2):465-72;
Teicher B. A. et al.; Clin Can Res. 2010, 16(11):2927-31; Domanska U. M. et al ;
European J of Cancer. 2013, 49(1):219-30).

Kpome CXCR7, CXCL12 cBszbiBaer u aktupupyer CXCR4 (anbrepHaTUBHOE
HazBaHue Fusin, aibTepHATUBHOE Ha3BaHUE JICHKOIIUTAPHBIA CEMUCITUPATbHBII
peuentop; LESTR, anprepHatuBHoe HazBanue D2S201E, anpTepHaTuBHOE Ha3BaHUE
CEMUCTIUpPAJbHBIA TPAHCMEMOpPAHHBIN pelenTop, albTepHATHBHOE Ha3BaHne HMS89,
abTEPHATUBHOE Ha3BAaHHE JIUIIOMOJIUCAXaPU-CBA3aHHBINH Oenok 3; lap3,
anpTepHaTHBHOE Ha3BaHue LPS-cBsa3anublil Oenok 3), B To Bpems, kak CXCL11
cea3biBaeT U akTuBupyeT CXCR3 (anprepHatuBHOE HazBaHue GPRY, anbrepHaTuBHOE
HazBaHue CD183).

Takum ob6pazom, B3aumoneiicrsue CXCR7 u ero murannos CXCL12 u CXCL11
(xoropoe nanee Ha3biBatOT 0cbt0 CXCR7) yuacTByeT B HalmpaBI€HUH HECYLIUX
peLenTophl KIETOK K ONpEeeeHHbIM Yy4aCTKaM B OpPraHu3Me, B UaCTHOCTH, K
JOKAJMU3alMsIM BOCTIAJIEHHS, HUMMYHHOI'O OBPEXAEHUSI U UMMYHHON NUCPYHKIUHU, &
TaK’Ke CBSI3aHO C MOBPEXKACHUEM TKaHel, HHAYKLHENH alonTo3a, pOCTOM H
anruocta3oM kieTok. CXCR7 u ero quraHibl NOBBIIIAIOLIE PETYIUPYIOTCS U
SKCIPECCUPYIOTCS Ha BBICOKOM YPOBHE B PA3JIMYHBIX MATOJOTHUYECKUX CUTYALUsIX,
BKJIFOYAsl paK, ayTOMMMYHHBIE HAPYLICHUS, BOCMAJEHHE, HH(EKIUI0, OTTOPIKEHHE
TpaHcIIaHTata, Gubpo3 U HelpogereHepaLHIO.

PaxoBbie 3a001€BaHUsT BXOAST B YUCJIO OCHOBHBIX MPUYHMH CMEPTU BO BCEM MHUpE.
Onyxonu COCTOSIT U3 AaHOMAJIBHO MPOJU(EPHUPYIOMUXCS 3JI0KaUECTBEHHBIX PAKOBBIX
KJIETOK, & Tak)Ke PYHKIIMOHAJIBHO MOIAEP KUBAIOINEr0 MUKPOOKPYKEHHS. Y Ka3aHHOE
MUKPOOKPY>KEHHE OMyXOJU COCTOUT U3 CI0KHOTO MacCuBa KJIETOK, KOMIIOHEHTOB
BHEKJIETOYHOI'O MaTPUKCA, & TAK)KE CUTHAJIbHBIX MOJIEKYJ, a TakXKe ONpeaenseTcs
MOCPECTBOM U3MEHEHHOH KOMMYHHUKALIUU MEXY CTPOMaJIbHBIMU U ONMYXOJEBbIMU
kjierkaMu. ITo Mepe TOro, kak OnyXxoJu yBEeJIMYHUBAIOTCS B pa3Mepax, OHU BbI3BIBAIOT
NPOSIBJIIEHHE PA3JIMYHBIX (PAKTOPOB, KOTOPbIE MOTYT CITIOCOOCTBOBATH POCTY OMYXOJIH,
TaKUX KaK aHTHOT€HHBbIE (PaKTOPBI (CTUMYJIHPYIOIINE MPOPACTAHNE KPOBEHOCHBIX

COCYI{OB), HUJIU TaAKUX, KOTOPBIC MOTYT ITIOMOYb n3bexaThb aTaku HUMMYHHOI'O OTBE€Ta
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xo3siu"a. CXCL12 sBnsieTcss TAKUM aHTHMOT€HHBIM U UMMYHOMOAEIUPYIOIIUM
(bakTOpOM, MPOSBISIEMBIM B ONYXOJIH.

Hacrosmue kpucrannuyeckue popmel moayasaropos CXCR7 moryTt OvITh
NIOJIE3HBI, OTAEJIbHO WM B KOMOMHAIINY, IPU JEUSHHUU PaKOBbIX 3a00JIeBaHUN, TIe MPH
sToM skcnpeccus perentopa CXCR7 nuranna CXCL11/CXCL12 koppenupyer ¢
nporpeccupoBaHueM 3a00JeBaHus MPU pake (CpenH MPoYero, Mpu pake
MOJKENYTOYHOM JKeJie3bl, aIeHOKAPLUHOME MOAXKETyJOUHON Kejle3bl, pake MOJIOYHOMN
JKeJie3bl, TOPMOHOPE3UCTEHTHOM pake MpeAcTaTeNbHON JKese3bl, TOYeYHO-KJIeTOUHOH
KapUHHOME, paKe MIEeHKHU MAaTKH, HHTPASTETUINAIBHOM HOBOOOPA30BAHHH B IIEHKE
MaTKH, NanuJIspHON KapUHMHOME IMUTOBUAHOM KeJie3bl, paKe MOYeBOIo My3bIps,
capkome FOuHra, pake TOJICTON KUIIKH, PAKOBBIX 3a00J€BAHUAX TOJCTOW U MPSIMOH
KHUIIKY, paKke JIETKOro, aleHOKapLHHOME JIEFKOro, HEMEJKOKJIETOYHOM pake Jerkoro,
MeHnHruomax, MALT-numpome, MIOCKOKJIETOYHONH KapPIUHOME KOXKH,
HEHWPOIHAOKPHUHHBIX ONMYXOJISAX, HOCOTIOTOUYHON KapuuHOME, MYJIbTH(HOPMHOM
rino0JacToMe, aCTPOLUTOMAX, MIHOMAaX, MelaToHeJUIIOISIPHONH KapLUHOME,
3CTPOTEHIIO3UTHBHOM paKe MOJOYHOH JKeJe3bl, OCTEOCApKOMe, PaKe JKEIUHOTO
Ny3bIpsi, ONMYXOJISAX MOYEK, a TaAKXKe MoueuHo-kiIeTouHoil kapuuHome). CXCR7 Takxke
3KCIPECCUpPYETCs MpHU JeHKo3ax, aleHOKapLUHOMAaxX, MeTacTa3ax B F'OJIOBHOM MO3TE,
MHO>KE€CTBEHHBIX MUEJIOMaX, PaKe TOJIOBBI U LU, IEPBUYHON MeJaHOME KOXHU,
MeJIaHOME, MeTaCTaTUYeCKON MejJaHoMe, pabioMuocapkomMe, aaeHome runodusa,
NJIOCKOKJIETOYHON KapLUHOME MOJIOCTH PTA, ONYXOJAX MOJOCTH PTa,
auMdomnnazmonuTapHoit tumpome, T-KJIeTOYHOM JiIeHiKO3€ B3POCIBIX, OMYXOJISIX
rOJIOBHOI'O MO3ra, MJIOCKOKJIETOYHOM pake MUIIEeBOa, pake MUIIEeBOAA, KAPLIUHOME
SUYHUKOB, TUM(POME, MHAYLHUPYEMBIX BUPYCOM ONYXOJISIX,
OTOPUHOJIAPUHTOJIOTHYECKOM HOBOOOpa3zoBanuu, JuMpome bepkurra, numdome
XOMKKHHA, PAKOBBIX 3a00JI€BAHUSX IIUTOBUIHOMN JKEJIE3bl, MIIOCKOKIETOYHON
KapLUHHOME LIEeHKU MAaTKH, paKke SHIOMETPHUsI, HelpoOaacToMe, pake KeJxyI04HO-
KHIIEYHOTrO TpakTa, TuMdonponudepaTuBHOM 3a00J€BaHNH, SKCTPAMAMIILIIPHON
6one3nu Ilemxera, OCTPOM MUETOUAHOM JIEHKO3€, OCTPOM JTUM(POUTHOM JIeHKO3€, paKe
KENyIIKa, OMyXO0JsIX 000JI0YKH HEPBA U XOPHUOKAPLITHOME, 3JI0Ka4eCTBEHHOM
ME30TeINOME IIEBPHI, HEBPUIEMMOME, MEHUHTHOME, TU(PY3HON KPYTHOKIETOUHOM
B-knerounoii numdome, TeHKOMIAKUH MTOJIOCTH pTa, capkome Kamomu, a Takxke
aJbBeOJIIpHON pabmomuocapkoMme (mist o030opa cmoTpu Sun et al.; Cancer Metastasis

Rev. 2010, 29(4), 709-722).
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Hacrosmue monynstopel CXCR7 MoryT ObITh MOJIE3HBI, OTASIBHO, UIIH B
KOMOMHAIuu, npu 3a00NeBaHUsX, 1€ IPU 3TOM OBLJIO MOKAa3aHO, YTO MOAYJISALIUS
CXCR7 ¢ npumenenuem MuPHK, kimtPHK, mukpoPHK, cBepxascnpeccun, HOKayTHbIX
mo CXCR7 xuBotHbiX, aronuctoB CXCR7, anraroaucros CXCR7, anturen uin
HAHOTEJI, BIMSIET Ha POCT OMYXOJH B SKCIEPUMEHTAIbHbBIX MOAENAX OOoNe3Hell B
Ka4yeCTBE OTJEJbHBIX CPEACTB, U B KOMOMHALIUH C HUTOTOKCUYECKUMH CPEICTBAMHU,
B TOM YHCJIe CPeau MpoYero, mpu remnarouesuirosipHoi kapuunome (Xue T. C. et al ;
Exp Ther Med. 2012, 3(1):117-123; Zheng et al.; Journal of Experimental and Clinical
Cancer Research. 2010, 11;29:31), capkome Kamomu (Raggo C. et al.; Caancer Res.
2005, 65(12):5084-95), T-xknerounowm neiikoze (Jin Z et al.; Int J Cancer. 2009,
125(9):2229-35), numdome (Burns J. M. et al.; J Exp Med. 2006, 203(9):2201-13),
KapIMHOMAaX JIETKUX, pake MOJIOUHOM xkene3bl (Miao Z. et al.; PNAS. 2007,
104(40):15735-40), pake xenynka (De-Min M. et al.; World J Surg Oncol. 2016,
14(1):256-266), pabnomuocapkome (Grymula K. et al.; Int J Cancer. 2010,
127(11):2554-68), pake npencrarenpHoii xene3sl (Wang J. et al.; J Biol Chem. 2008,
283(7):4283-94), pake nomkenynounoii xenesnl (Shakir M. et al.; Pancreas. 2015,
44(4):528-34), miockokjeTouHoM pake nuuiesona (Zhou S. M. et al.; Oncol Rep.
2016, 35(6):3453-9), paxe sunomerpus (Long P. et al.; Tumour boil. 2016, 37(6):7473-
80), manwUIsIpHON KapILMHOME IMUTOBUAHOM xene3bl (Zhang H. et al.; Tumour boil.
2016, 37(2):2415-23), nnockokjerouHoi kapuunHome nojoctu pra (Chen N. et al ;
Tumour boil. 2016, 37(1):567-75), meractazax B nerkux (Goguet-Surmenian et al.; Br
J Cancer. 2013, 109(6):1579-85), menanome (McConnell A. T. et al.; Br J Dermatol.
2016, doi: 10,1111/bjd.14720), pake moueBoro ny3sipsi (Liu L. et al.; Mol Med Rep.
2013, 8(1):140-6), muoxectBennor muenome (Azab A. K. et al.; Blood. 2014,
124(12):1905-14), ocreocapkome (Zhang Y. et al.; Oncol Rep. 2014, 32(3):965-72),
pake Tosctoit kumku (Wang H. X. et al.; Mol Clin Oncol. 2015, 3(6):1229-1232),
actpouutomax IV crenenu 3nokadecrBerHocTu (Walters M. J. et al.; Br J Cancer.
2014, 110(5):1179-88), pakoBbIx 3a0oaeBaHusAX roygoBsl U mwen (Maussang D. et al.; J
Biol Chem. 2013, 288(41):29562-72), netipobnactome (Liberman J. et al.; Plos One.
2012, 7(8):e43665) u rmmodnacrome (Liu Y.; Anticancer Res. 2015, 35(1):53-64 ;
Walters M. J. et al.; Br J Cancer. 2014, 110(5):1179-88; Ebsworth K. et al.; J Clin
Oncol. 2012, 30(15) e13580); Bnusier Ha CBA3aHHBIE C OMYXOJbIO KPOBEHOCHBIE COCY b
(Miao Z. et al.; PNAS. 2007, 104(40):15735-40); u yMeHbIIaeT TUCCEMUHALIUIO KJIETOK
onyxonu (Grymula K. et al.; Int J Cancer. 2010, 127(11):2554-68).
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Hacrosmue monynstopet CXCR7 MoryT ObITh MOJIE3HBI, OTAENBHO, WU B
KOMOMHAIuu, npu 3a00NeBaHUsX, 1€ IPU 3TOM OBLJIO MOKAa3aHO, YTO MOAYJISALIUS
CXCR7 (nanpumep, ¢ npumenennem MuPHK, kitPHK, mukpoPHK, cBepxacnpeccun,
HokayTHbIX 10 CXCR7 sxuBoTHbIX, aroHuctoB CXCR7, antaronucros CXCR7,
aHTUTEJ WIM HAHOTEIN) peryaupyer Mmurpanuto nerikountros (Berahovich R. D. et al ;
Immunology. 2014, 141(1):111-22) u cnmocoOCTBYeT BOCCTAHOBJIEHHIO
muenuHa/Heiiponos (Williams J. L. et al.; J Exp Med. 2014, 5; 211(5):791-9; Gottle P.
et al.; Ann Neurol. 2010, 68(6):915-24), o0ecneunBasi MoJOKUTENbHBIA 3PP EKT B
SKCMEPUMEHTAIbHBIX MOJEJSAX BOCIAIUTENbHBIX, ay TOMMMYHHBIX H
IEeMUETMHU3UPYIOINX 3a00JIeBaHUM, BKIIFOUAsl PACCESTHHBINA CKIIEPO3, a TaKkKe
ayrouMmmyHHbIH sHIepanomuennut (Cruz-Orengo L. et al.; J NeuroBocmanenue. 2011,
6; 8:170; Bao J. et al.; Biochem Biophys Res Commun. 2016 Jan 1; 469(1):1-7),
cungpom I'uitena-bappe nnm ayroummyHHbIH HeBput (Brunn A. et al.; Neuropathol
Appl Neurobiol. 2013, 39(7):772-87), pesmaTtounusiii aptput (Watanabe K. et al ;
Arthritis Rheum. 2010, 62(11):3211-20), ocTpoe BocnaneHue JErkKux / ocTpoe
nospexaenue serkux (Ngamsri K. C. et al.; J Immunol. 2017, 198(6):2403-2413;
Petty J. M. et al.; J Immunol. 2007, 178(12):8148-57), actma (Gasparik V. et al.; ACS
Med Chem Lett. 2012 Jan 12; 3(1):10-4; Chang H. C. et al.; Immunology. 2017 DOI:
10,1111/imm.12881); ymMeHbIIaeT XpPOHUYECKYIO, BBI3bIBAEMYIO THIIOKCHUEHN JIErOYHYIO
runeprensuto (Sartina E. et al.; Pediatr Res. 2012, 71(6):682-8); ¢pubpo3 nerkux
(Cao Z. et al.; Nat Med. 2016,; 22(2):154-62); u arepockiepos, (Zhao D. et al ;
Biochemistry. 2015, 17; 54(45):6806-14; Ma W. et al.; Biochem Pharmacol. 2014, 1;
89(1):99-108).

bonee Toro, Obu10 caenano npennonoxenue, uTo CXCR7 yuyacTByeT B MUTpanu
cepaedHbIx cTBOJOBBIX KieTok (Chen D. et al.; Sci Rep. 2015, 5:16813), xpoHn4eckoi
Backysomnatuu ajnorpancrianrata (Thomas M. N. et al.; Transpl Int. 2015,
28(12):1426-35), BocnanutenbHOM 3a0oneBannn kumednuka (Werner L. et al ;
Theranostics. 2013, 3(1):40-6), xpornueckom puHocunycute (Patadia M. et al.; Am J
Rhinol Allergy. 2010, 24(1):11-6), 3aboneBaHUAX JErOYHBIX COCYOB YEJIOBEKA
(Rafii S. et al.; Nat Cell Biol. 2015, 17(2):123-36), a Tak:ke B pa3BUTHH TSKEJOH
npesknamncuu (Lu J. et al.; Exp Mol Pathol. 2016, 100(1):184-91); a Takxe ynyd4imaer
MOJIOKUTENBHBIA 3P (HEKT OT TePaneBTUUECKUX CPEICTB HA OCHOBE ME3E€HXHMMAaJIbHbIX
CTBOJIOBBIX KJIETOK IPH JICUEHUHU MOUEUHON HIneMun/penepy3noHHOrO MOBPEXKACHUS

(Liu H. et al.; Plos One. 2012, 7(4):e34608) u BbI3pIBA€T NOBENECHUE, TOJOOHOE
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noBeaeHuro nmox aericreueM cenatuBHbIX cpencts (lkeda Y. et al.; Cell. 2013, 5;
155(6):1323-36). B nononHeHue K YIIOMSHYTHIM BbllIe 3a00J€BaHUAM, MOAYJISTOPHI
CXCR7 moryT OBITh OJIE3HBI MIPH JICUEHUN PEAKIIUU OTTOPIKEHUS TTOUYEYHOTO
aJNIOTPAHCIUIAHTATa, CHCTEMHOM KPACHOH BOJYaHKH, OCTE0AapTPHUTA, 3a00IeBaHUN
JIErOYHBIX COCYJ0B, OCTPOH MOYEUYHON HEAOCTATOUHOCTH, UIIEMUH, B TOM YHUCJIE
UILIEMHU F'OJIOBHOTO MO3Ta, XPOHUYECKOr0 OTTOPKEHUA aJJIOTPAHCIIAHTATa, OCTPOro
KOPOHAapHOI'0 CUHJAPOMA, MOBPEXACHHON LEHTPATbHON HEPBHOUN CUCTEMBI,
runepaunuaemun, Tpancmantaunn KCK (kposemeopnwvix cmeonosuvix kiemox),
TUNIEPTEH3UH, JIETOYHON TUNEPTEH3UH, TEMOJIUTUYECKOr0 YPEMUYECKOTO CUHIPOMA,
CBA3aHHOTO ¢ mura-tokcuaom, BUY/CITN /I, nupposa, BbI3BAaHHBIX CTPECCOM
paccTpoiicTB, mposudepaTUBHON TUadeTUYEeCKOW PETHHONATHH, JTUXOPAAKH 3aMmaaHOro
Huna, noBpexxaenust cocynos, ¢pudpo3a Jerkux, 3HAOMETPHO03a, ayTOUMMYHHOTO
TUPEOUNTA, 3a00JIEBaHNH, CBI3aAHHBIX C HEOBACKYJISIpU3aIMed XOPUOUIEH,
arIacTU4eCcKo anemuu, cuapoma lllerpena u BUTHUINTO.

UncTo aBTOMaTHYECKH, HEJAaBHUE HCCIEAO0BAHUS MPEIOCTABISAIOT BCe OObIIe
J0Ka3aTeNbCTB TOr0, UTO akTuBauus curHanpHoro nytu CXCL12 sBnsercs
MOTEHIMAIbHBIM MEXaHU3MOM YCTOWUYMBOCTHU ONYXOJU KaK K TPaJULIMOHHBIM
npenaparam, Tak U K OMOJOTMYECKHM IpenapaTaM, BCIEICTBUE MHOXKECTBEHHBIX
B3aUMOJONONHAIMNX AelicTBuii: (I) mocpeacTBoM HenmocpenCTBEHHOTO
CTUMYJIUPOBAHHS COXPAHEHHMSI KH3HECIIOCOOHOCTU PAKOBBIX KJIETOK, BOBJICYEHUS B
3JI0Ka4e€CTBEHHBIHN Mpolecc, a Takxke (PEeHOTUIa paKoBOIl CTBOJIOBOM M/UIIM ONYXOJIb-
uHuuupyromei knerku; (II) mocpencTBoM npuBiedYeHUs “TUCTAIBHOU CTPOMBI. (TO
€CTb, MUEJIOUIAHBIX KJIETOK KOCTHOMO3TOBOTO MPOUCXOXKAEHUS) IJIs1 O0JerdeHus
MOAABJEHUS] HUMMYHHOI'O OTBETA, PELIUAUBUPOBAHUS ONMYXOJHU, U NOABICHUS METACTAa3;
a Taxske (III) mocpencTBOM CTUMYJIMPOBAHUS AHTHOTEHE3a HETIOCPEICTBEHHO HITH
napakpuHHbIM niyTeM (Duda D. G. u ap: CXCL12 (SDF1lalpha)-CXCR4/CXCR7
pathway inhibition: an emerging sensitizer for anticancer therapies?; Clin Cancer Res;
2011, 17(8); 2074-80), obcyxnaemMbie B OCIeTHEE BPEeMs TOKJIMHUYECKHE H
KJIMHUYECKHE JaHHbIE, KOTOpble MOATBEPKAAIOT MOTEHIIMAJ IPUMEHEHUs aHTHU-
CXCL12 arenTos, Bkarouas MoayssTopsl CXCR7, B kauecTBe CEHCUOUITU3UPYIOIIUX
areHTOB JJIs CYLIEeCTBYIOLUX NpenapaTos As JedeHus paka. Kpome toro, ycunenue
skcnpeccurn CXCR7 Ha 3HOOTENNH, TO-BUAUMOMY, SIBJISI€TCS PELIAIOLINUM I
BOCMAJIUTENBHON MHPUIBTPALNH ITPU ayTOUMMYHHBIX 3a0oneBannii. CXCL12 u

CXCLI11 saBnstroTCS KIFOYEBBIMH JUTAHAAMHU B BOCMAJIUTEIbHOM UMMYyHHOM oTBeTe: (I)
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NOCPEACTBOM BO3/AEHCTBHUS HA MUTPALIMIO KJIETOK, HA aAT€3UI0 KJIETOK H
BbUkHBaeMocTh KieTok (Kumar R. et al.; Cell Immunol. 2012, 272(2):230-41); (II)
NOCPEACTBOM CTUMYJIUPOBaHUA AU(PEPEeHIINPOBKHU, CO3PEBAHUS U MOJIAPU3ALUU
KJIETOK, TO ecThb Makpodaros (Ma W. et al.; Biochem Pharmacol. 2014, 1; 89(1):99-
108), CD4+ T-xnetok (Zohar Y. et al.; J Clin Invest. 2014, 124(5):2009-22), ki1eTOK-
npealmecTBeHHUKOB onuroaeHapouuTos (Gottle P. et al.; Ann Neurol. 2010,
68(6):915-24); (III) mocpencrsom yvactus B mporeccax xoymunra (Lewellis S. W. et
al.; J Cell Biol. 2013, 4; 200(3):337-55). Ilo »Toli npuunHe, LieJTeHATIPABICHHOE
Bo3aelicteue Ha CXCR7 u, ciegoBaTenbHO, peryJIUpOBaHUE YPOBHS €ro JUTraHa0B
Oyner urparhb pemarnInyl poJib B MaTOTeHE3e IIUPOKOro CIIEKTPa ayTOMMMYHHBIX U
BOCIMAJNIUTENbHBIX 3a0oneBanuii. Sanchez-Martin et al. (Trends Mol Med. 2013,
19(1):12-22) nenaBHo obcyaman HapymeHue peryjsiuuu CXCR7 npu psine
3a00JieBaHUH U MOJUEPKHYJIH TOT (PAKT, UTO YKA3aHHBIA PELENnTOp SBISETCA
NPUBJIEKATENBHON MHUIIEHBIO U TEPANEBTUUECKOTO BO3EHCTBHS MPU JE€UYEHUH
ayTOMMMYHHBIX 3a00JIEBaHUI U BOCTIAJIEHHUSI.

Takum o6pazom, HacTosmue aHTaroHucTbl CXCR7 MOryT OBITH OJE3HBIMY,
OTZIEJIBHO, UM B KOMOMHALIMH C OAHUM HJIM HECKOJIbKUMH TEPANEeBTUYECKUMHU
CpPeACTBAMHU M/UIM XUMHOTEpAaNuel u/Win Jy4eBoil Tepanueil u/uim HMMyHOTEpaIuei,
B YACTHOCTH, B KOMOMHALIUM C XUMHOTEpaNuei, JyueBoil Tepanueii, HHTrHOUTOpamMu
PO®P (EGFR: epidermal growth factor receptor — peyenmop snuoepmansnoeo axkmopa
pocma), THTUOUTOpaMu apoMaTasbl, HIMMYHOTEpanuel, B YaCTHOCTH, TaKOH Kak
onokana PD1 w/unu PDL1 w/unu 61okana CTLA4, unu ApyruMu TapreTHbIMU
TepanusIMHU; IJIsl IPEayNPeKASHUs/TPOYUITAKTUKH UK JIEYEHHS] PaKOBBIX
3a00JIeBaHM, TAKUX KaK KAPLUHOMBI, aICHOKAPHIHOMBI, HEHPOIHIOKPUHHbBIE
OMYXOJIH; PAK KOXKH, BKJIOUAsI MEJIAHOMY U METAaCTATHYECKYIO MEJIAaHOMY; PaK JIEerkoro,
BKJIFOYasi HEMEJIKOKJIETOYHBIN paK JErKOro; METaCTaTUYECKUH paK; METAaCcTa3bl B
JETKUX; PaK MOYEBOTO My3bIPsi, BKJIIOYAs OHKOMapKep paka MOYEBOTO My3bIPs;
yPOTENNATbHOKJIETOUYHAS KaPIIUHOMA, KAPLHHOMBI TTOYKH, BKJIFOYast TOYEUHO-
KJIETOYHYIO KapLUMHOMY, METACTATUYECKYIO MOYEYHO-KJIETOUHYIO KapIIHHOMY,
METACTATUYECKYIO CBETJIOKJIETOUHYIO MOYEUHO-KIETOUHYI0 KaPLUUHOMY; PAaKOBBIE
3a00JIeBaHMS KEyJOUHO-KUIIEUHOI0 TPAKTA, BKJIIOYAs KAPLUHOMY TOJICTOW KHUIIKH,
aJleHOMY TOJICTOM U NPSIMOM KHUIIKH, AA€HOKAPLUHOMY TOJICTOU U MPSIMON KHUIIKH, PAK
TOJICTOU U MPSIMON KUIIKU, METACTaTUYECKUHN PaK TOJCTON U NPSIMOMN KHIUKH,

ceMeliHblil anenomato3ubli nmonauno3 (CAII), pak numesona, MIOCKOKJIETOYHYIO
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KapLUHOMY IMOJIOCTH PTA, PaK KEeJIyAKa, PaK >KEJIYHOIrO My3bIpsi, XOJaHTMOKAPLUHOMY,
renaToLeISIPHYI0 KApLUHOMY, pPaK MOJKeNyJOUYHON KeJe3bl, Hallpumep,
aZ€eHOKapLUHOMA MOJKENYy JOYHOM Keje3bl Wi (aeHO)KapluHOMa IIPOTOKOB
NOKENyA0YHOMN JKele3bl, pak SHAOMETPUs, paK SUYHUKOB, paK LIEHKNU MATKU,
HelpoOiacToMa; pak MpeACcTaTeNbHOM Kejie3bl, BKIYas YCTOMYMBBINA K KaCTPaLUH
pak MpencTaTeNbHOM XKeJe3bl, ONYyXOJU OJJOBHOIO MO3Ta, BKJIKOYAasi METaCTa3bl B
TOJIOBHOM MO3Te€, 3JIOKAaYeCTBEHHbIE TJIMOMBI, MYJbTH(OPMHYIO TTHOOIACTOMY,
MenyJu1o0JacTOMY, MEHUHTHOMBI, PaAK MOJIOYHOM JKeJI€3bl, BKIIOUAsT TPUNKIBI
HEraTUBHYIO KapLUHOMY MOJIOYHOM KeJe3bl; OMyXOJU MOJOCTH PTa;
Hazo(apuHreanbHbIe OMYXOJHU; TOPAKAJBHBIN PaK, pak rOJIOBBI U IIEH; JICHKO3BL,
BKJIFOYAsi OCTPbII MUEJTOUAHBIN JeiK03, T-KJIeTOUHBIN JIEHKO3 B3POCBIX, KApLIUHOMA
IIUTOBUAHOMN JKeJe3bl, BKII0Yas NanuISPHYI0 KapLUUHOMY IMUTOBUAHOMN JKeJe3bl;
XOpHoOKapuuHOMa; capkoma FOuHra, ocreocapkoma; pabaomMuocapkoma; capkoma
Kanomm; numdoma, Bkirovas numpomy bepkurra, numpomy Xomxkuaa, MALT-
auMpoMy; IepBUYHAS HHTPAOKYJsipHast B-knerounas numdoma, MHOKECTBEHHBIE
MHUEJIOMBI U HHAYLHPYEMbI€ BUPYCOM OIYXOJIH; a TakxKe 3a00IeBaHuil, KOTOpbIE
cesizanbl ¢ onocpenoBaHHbIMU CXCR7 w/unu CXCL12 u /unu CXCL11
MEeTacTa3upOBAHUEM, XEMOTAKCUCOM, aATe3uel KJIeTOK, TPAHCIHIOTENNAIbHON
MUrpanuen, nponudepanneil U/ Ui coXpaHeHHeM KXU3HECIIOCOOHOCTH KIIETOK.

B wactHocTu, norenuunanpHas poab CXCR7 B onyXonsix roJI0BHOTO MO3Ta,
3JI0Ka4€CTBEHHOH IIMOME M B MyJbTU(OPMHOI rnobiacToMe U3BECTHA U3
autepatypbl. Moayasatopsl curHanbHoro nytu CXCL12, Bkmoyass MOIYJISITOPbI
CXCR7, O6b1IM yIIOMSIHYTHI B KAY€CTBE MOTEHIUAIBHBIX TEPANEBTUYECKUX CPENCTB IS
JeYeHUs paKa TOJIOBHOTO MO3Ta B KOMOMHAIMH C XUMUOTEPANEeBTHICCKIMHU
cpencTBamu WM JydeBol Tepanueii. Hanpumep, Hattermann et al. (Cancer Research
2010, 70 (8):3299-3308) yrBepxkaatoT, yto “crumyssius CXCL12 npenynpexnana
BBI3BLIBAEMbIIl KAMIITOTEIMHOM M TEMO30JOMUAOM anonTo3, u uro anraronuct CXCR7
yMeHbInan antuanontoszsoe aeiicrsue CXCL12”. ABTOpbI NPULLIN K BBIBOAY, YTO
“CXCR7 sBnsiercs pyHKUHOHANBHBIM peuentopom aist CXCL12 B
aCTPOILUTOMAX/TIHOOACTOMAaX U OMOCPEAYET YCTOWUUBOCTD K aronTo3y,
BBI3BIBAEMOMY JIEKAPCTBEHHBIMU cpencTBamu’ . bonee Toro, Hattermann et al. (Oncol
Rep. 2012, 27: 1348-1352) yrBepxkaaroT, uro “CXCL12 nomaBnser
aHTUNpONu(epaTUBHOE AEHCTBUE TEMO30JOMHUIa” . ABTOPBI TAKXKE YTBEPIKAAIOT, YTO

YKa3aHHOE€ HeﬁCTBHe MO>KET OBITh IMOYTH MOJHOCTHIO OTMEHEHO ONPEACTICHHBIM
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antaronuctoM CXCR7, “yka3biBas, uyTo anTuanontosHoe aevicrsue CXCL12 B
ocHOBHOM omnocpeayercs nocpenctsoMm CXCR7”. Ebsworth et al. (Neuro Oncol (2013)
15 (mpun. 3):11137-11161. ET-023) yTBepxnarot, uro antaronuct CXCR7 3HaunTeNbHO
yYBEJIUYNUBAET NEPUOJ BbIKUBAEMOCTH MPU BBEIEHUU B KOMOMHALIUY C JTy4eBOH
Tepanuei Ha KPhICHHOW MOJIENU IIHO0JaCTOMBI. Y Ka3aHHbII BBIBOA MOATBEPIKAAETCS
apyrumu uccinenosanusimu (Hanpumep, Ebsworth K. et al.; J Clin Oncol. 2012, 30(15)
e13580; Walters M. J. et al.; Br J Cancer. 2014, 110(5):1179-88), koTopbie
packpbIBarOT, uTO i1 vivo mHruouposanne CXCR7 B coueTaHuu ¢ Ny4eBOH Tepamuen
NPUBOAUT K 3HAYUTEJBHOMY MPOAJICHUIO BPEMEHU BbKUBAEMOCTH Ha JAPYTroi
KkpbicuHOH Moaenu rnuodnactombl. Kpome Toro, Liu S. C. et al. (Neuro-Oncology
2014; 16(1):21-28) yrBepxkaatot, yro nuaruouposanue CXCL12 nocne obnyueHus
UHTUOMPYET PeLHINBUPOBAHUE OMYXOJIH B AYyTOXTOHHBIX OMYXOJISIX TOJIOBHOTO MO3ra y
kpoic. Liu S. C. et al. (Neuro Oncol. 2013, 16(1):21-8) Takxe yTBEPKOAIOT, YTO
uHru6buposanne CXCL12 Ha MOfenu MeTacTa3upOBaHUS B TOJOBHOM MO3Ie€ IOCJE
00Jy4eHUsI MPUBOIMUIIO K 3aMETHOMY HHI'HOUPOBAHHUIO POCTA OMYXOJHU U K YBEITUIEHHUIO
Nepuoaa MPOAOJIKUTENBHOCTH JKU3HH, IO CPABHEHUIO C OJJHUM TOJBKO OOJydYeHUEM.
Calatozzolo C. et al. (Cancer Biol Ther. 2011, 11(2), 1-12) yTBepxknatoT, 4T0 BO BpeMs
in vitro uccnenosannii antaronnctel CXCR7 mokazanu nojsHoe HHTHOUPOBaHUE
nposudepanuu rIuoOMBl.

B vactaoctu, poas CXCR7 npu onyXossx MOAXKENyA0YHOH keye3bl Oblia
ornucana B nutepatype. Shakir et al. (Pancreas. 2015, 44(4):528-34) nabmronanu, 4To
CXCR4 u CXCR7, Bo Bpems B3aumogenctBusi ¢ CXCL12, akTUBUPYIOT B NIPSIMOM
HaIpaBJICHUU MPOTEHMHKUHA3BI, KOTOPbIE CIIOCOOCTBYIOT OOJiee arpecCUBHOMY
noseneHuro. K Tomy ke, skcnpeccuss CXCR7 u CXCl12 koppenupyer ¢
TUCTOJIOTUYECKOU CTeNeHbI0 3j10KaYecTBeHHOCTH onyxonu (Liu Z. et al.; World J Surg
Oncol. 2014, 12:348). Yka3aHHbI€ BBIBOABI OBLIN MOATBEPKAEHBI B yOJIHKALTNT
Heinrich E. L. et al. (J Transl Med. 2012, 10:68). Takum ob6pa3om, MOAYJISITOPBI
CXCR7 moryT OBITh OJNIE3HBIMH MPHU JICUCHUH PAKOBBIX 3a00JI€BAHUN MOMKENTYJOIHON
HKEJE3BI.

Mopynstopsl CXCR7 Takke MOTYT OBITh NOJIE3HBIMH NPH J€YEHUH NANMJLIIPHON
KapLUUHOMBI ITUTOBUHOMN xene3bl. Liu Z. et al. (J Surg Res. 2014, 191(2):379-88)
onmcanu, 4to ypoBHH MaTpudHoii PHK CXCR7 u Genka Oblin 3aMETHO MOBBIIIEHBI
IPU NaNUJUISIPHON KapLUUHOME LIUTOBUAHOM KeJIe3bl U KOPPEIUPOBAIIU C

nporpeccupoBanuem onyxonu. CXCR7 moxer perynupoBars npoudepanuro,
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KJIETOYHBIN LIMKJI, alIONITO3, BOBJIEUEHUE B 3JI0KAYE€CTBEHHBIN MPOIECC, a TaKXkKe
SKCIPECCHIO PETYISTOPHBIX OEJIKOB KJIETOYHOIO IUKJIA, KOTOPbIE YIACTBYIOT B
dazosom nepexone S-G2. Hoknayn CXCR7 B kieTkax manuuisipHONH KapIUHOMBI
IMUTOBUIHOMN >KeJie3bl MOAABISAN NPOoJU(epaluio U BOBJIEUEHHUE KJIETOK B
3JI0Ka4E€CTBEHHBII MPOLECC, BBI3BIBAM apecT S-¢aspl, M CIOCOOCTBOBAJ aNONTO3Y.
Zhang H. et al. (Tumor Biol. 2016, 37(2):2415-23) nOoNOJHUTEIBHO
npoaeMoHcTpupoanu, uTo CXCR7 BnusieT Ha poCT KJIETOK MaNUJUIAPHON KapLIUHOMBI
IIUTOBUAHOMN JKeJIe3bl U YH4aCTBYET B OHKOT€He3€e ManuIJIIpHON KapLIHHOMBI
IIUTOBUAHOMN JKeJIe3bl, BO3MOXKHO, MOCPEACTBOM PEryJIsiLiUN aHI'HOreHe3a
npoanruoreHHbIM ®PCD (pakmop pocma cocyoucmoeo snoomenus) nnm 1L-8.
Oxcnpeccus u pyaknus ocu CXCR7 npu pake muUTOBUAHON Kejie3bl ObLia
noxareepxaeHa B myonukauun Zhu X. et al. (Int J Oncol. 2016, 48(6):2321-9).

Mopynsatopsl CXCR7 Takke MOTYT OBITh MOJIE3HBIMH IIPH JEYEHUH PaKa
aerkoro: [Ipumensst komOuHauuio ceepxacnpeccnu u nHTephepenuu PHK, Miao Z. et
al. (PNAS. 2007, 104(40):15735-40) ycranosuin, uto CXCR7 cnnocob¢cTByeT pocty
omyxoJjei, 00pa3oBaHHBIX M3 KJIETOK paKka MOJIOYHOH JKeJie3bl U KJIETOK paKa JIETKOTO,
U YCUJIMBAET SKCIIEpUMEHTalbHbIe MeTacTas3bl B Jerkux. Iwakiri S. et al. (Iwakiri S. et
al.; Cancer. 2009, 115(11):2580-93) nabnroganu, 94To OoJiee BBICOKAsSI SKCIIPECCHS
CXCRY7 cBs3aHa ¢ paHHUM U METACTaTMYECKUM PELMANBOM Ha MAaTOJOTHYECKOH |
CTaJUU HEMEJKOKJIETOYHOTO paKa Jerkoro.

Monyastopsl CXCR7 Takke MOTYT OBITh NMOJE3HBIMU NPHU JIEYEHUN
renaToUe/UTISIPHON KapIUHOMBI: coo0manock, uto skcnpeccuss CXCR7 nmoBsimaeTcs
B TKaHSX renatouesutoaspHon kapuunoMmbl. Hoknays skcnipeccun CXCR7
3HAYUTENbHO HHIUOMPOBAJ HHBA3UIO KJIETOK T'elaTOLEUTIOSIPHON KapLHHOMBI,
aaresuto u anruorenes. Kpome toro, nonmkaromas perynsauus skcnpeccuun CXCR7
NPUBOJANJIA K YMEHbIIEHUIO POCTA OMYXOJIH HA KCEHOTPAHCIIJIAHTATHON MO enu
renaronesutrosipaon kapiuuaomsel (Zheng K. et al.; J Exp Clin Cancer Res. 2010,
29:31). Monnier J. et al. (Eur J Cancer. 2012, 48(1):138-48) tak:xke HaOIIO1aIHN B
renaToneUTIISIpHON KapiuHoMe B koropte u3 408 uenosek, uto CXCR7 61110
3HAYUTENBbHO O0JIee BBICOKMM B OMYXOJISAX, IO CPABHEHUIO C HOPMAJIbHBIMH KJIETKAMH
NeYEeHU KOHTPOJbHON rpynnel. MMMyHOrHCTOXMMHYECKOE OKpallliBaHUE Ha cpe3ax
renaToLesIOIsIPHON KapIlIMHOMBI YeJIoBeKa NoATBepAuIIo, 4To skcnpeccust CXCR7
Opl1a HAaMHOTO OOJiee BBICOKOM B MOpPakeHHBIX pakoM TKaHsax. Mcnons3ys PHK-

unreppeperuno CXCR7 B k1€TOYHON JTUHUY IeNaToOLEIUIIOIIPHON KapLIMHOMBI,
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Xue T. C. et al. (Exp Ther Med. 2012, 3(1):117-123) naOntonany, 9TO MOHUKAIOIIAS
peryysinust CXCR7 yMmeHbIana pocT ONyXojel U KOJIMYEeCTBO METACTa3 B JIETKUX Y
ronbix Meimeil. K Tomy e, METOZ TKaHEBBbIX MaTPHUL IIOKa3all, 4YTO
renaToLeUTI0IIPHbIE KAPLUUHOMBI ¢ BhICOKO# skcnpeccueiit CXCR7 ObutH CKIOHHBI
naBaTh MeTacTasbl B jerkue. [Tonmxkaromas perynanuss CXCR7 uarubupyer poct u
METacTa3bl B JErKUe KJIETOK IrelnaToLesUIIoIApHON KapLUHOMBI YEJIOBEKA C BBICOKUM
METAaCTaTUYE€CKUM IMOTEHIIUAJIOM.

Monynstopsl CXCR7 Takke MOTYT ObITh TOJIE3HBIMU TPH JI€YEHHUH
MeTacTaTu4eckoro paka Toscroit kumku: Guillemot et al. (Br J Cancer. 2012,
107(12):1944-9) nabnrogany, 94TO MOCIE HHBEKIINU KJIETOK paka TOJCTOH U MPSAMO
KUILIKY, Mblmelt teaunu antaronuctamu CXCR7, koTopble mpoaeMOHCTPUPOBAITH
3HAYUTENbHOE YMeHbIIeHue MeTacTa3 B Jerknx. Wang H. X. et al. (Mol Clin Oncol.
2015, 3(6):1229-1232) uccnenosanu skcnpeccuto CXCR7 B oOpa3nax TkaHel paka
TOJICTON KUIIKH, U HaOmoaanmu, 94To yposHH CXCR7 Obutn 3HAunTENBHO OONEE
BBICOKHMH B ONYXOJSAX TOJICTON KUIIKHU, ecliu cpaBHUBaTh ¢ ypoBHsMU CXCR7 B
HOPMAaJbHOW TKaHMU TOJICTOU KUIIKU. KpoMe TOro, onyxosu TOJCTON KUIIKH C
METacTa3aMu B TUM(PATHIECKUX y3Jax MPOJEMOHCTPUPOBAIN 3HAUUTENbHO Oosee
BbICOKYI0 3kcrnpeccuio CXCR7 mo cpaBHEHHUIO C HEMETACTAaTUYECKUMH ONYXOJSIMHU.

Takxe coobmanoce, uto CXCR7 skcnpeccupyercsi B MeTacTa3ax B FOJJOBHOM
mo3sre (Salmaggi et al.; Cancer Biol Ther.2009, 8:17, 1-7). ABTOpbBI NPUILIN K BBIBOAY,
yro curHanbHbiil yTh CXCL12/CXCR4/CXCR7 MoxeT OBITh HHTEPECHBIM O0BEKTOM
ISl JaNbHENIINX UCCIeJOBAHUMN, U3YHAKOIIUX POJb YKA3aHHBIX MOJIEKYJl B HHBA3UU U
nposudepanuu MeTacCTaTUYECKUX KJIETOK.

B uactrocTh, Bnusinne CXCR7 Ha BocnanuTeNbHbIE JEMUETUHU3UPYIOIIHE
3aboseBanus u3BecTHO U3 nurepatypbl. CXCR7 skcnpeccupyercss B pa3IMyHbIX
y4acTKaxX MOJIOBHOTO MO3Tra B3POCJION MBIIIH, U €r0 SKCIPECCHs MOBBILIAK0IIE
peryJupyeTcsi Ha MbIIIMHOM MOJENH paccesiHHOro ckieposa (Banisadr G. et al.; J
Neuroimmune Pharmacol. 2016 Mar; 11(1):26-35). I3MeHeHHBIE TATTEPHBI
skcrpeccnu CXCL12 B rematosHuedannueckom 0apeepe (BBB) BoBieueHs! B
paccesiHHBIN CKJIepO3, U KOPPENIUupPYIT ¢ TsikecThio 3a0oneBanust (McCandless E. E. et
al.; Am J Pathol. 2008, 172(3):799-808). bruto nokasano, yro antaroansm CXCR7
3¢ pexkTuBEH NpU SKCIEPUMEHTAIBHOM ayTOUMMYHHOM SHIE(DATOMHUENNTE Y MBIIIEH.
OTu HepaBHUE uccienoBaHus yoenurenpbHo ykaseiBatoT Ha CXCR7 kak Ha 60ye3Hb-

MOAN(PUUHUPYIOIIYIO MOJIEKYJy NPU PACCEIHHOM CKJIEpO3e, BCIENCTBHE TAKUX
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B3aMMOJIONOJHAOIMNX MexaHu3MoB: (1) mocpencTBoM oOsierdyeHusi MPOHUKHOBEHUS
JeHKOLUTOB B NEPUBACKYJISIPHOE MPOCTPAHCTBO B PE3YJIbTAaTe NepepacnpeneneHus
CXCL12 8 BBB (Cruz-Orengo L. et al.; J Neuroinflammation. 2011, 6; 8:170; Cruz-
Orengo L. et al.; J Exp Med. 2011, 14; 208(2):327-39) u perynsauunn CXCR4-
ornocpenoBaHHOM akTuBauuu uHTerpuHoB (Hartmann T. N. et al.; J Leukoc Biol. 2008,;
84(4):1130-40) (II) B pe3yapTaTe HEMOCPEACTBEHHOTO BO3ICHCTBUS HA
MUKpOriauaibHbli XemoTakcuc (Bao J. et al.; Biochem Biophys Res Commun. 2016 Jan
1; 469(1):1-7) 1 Ha BOCTIATUTENIBHBIE MOHOLIUTHI, CIIOCOOCTBYSI X MPOHUKHOBEHHIO B
rosoBHo# mo3r (Douglas S. D. et al.; J Leukoc Biol. 2017; 102: 1155-1157) (I1I)
NOCPEICTBOM CTUMYJHUPOBAHUS PEMUETUHHU3AINN BCIEACTBHIE MOBBIIIECHHS YPOBHEH
CXCL12, ycunmuparouiux CXCR4-onmocpenoBanHOe CO3pEBaHNE KJIETOK-
npenmecTBeHHUKOB onuroaeHapountos (Williams J. L. et al.; J Exp Med. 2014, 5;
211(5):791-9; Gottle P. et al.; Ann Neurol. 2010, 68(6):915-24). B nocnenHee Bpems,
Chu et al. (Neuroscientist. 2017, 23(6): 627-648) uzydanu 3Ha4eHHUE HANIPABJICHHOCTH
ocu CXCL12/CXCR4/CXCR7 neMuenuHU3NpyROIMUX 3a00IeBaHNUM, BCIEACTBUE UX
LIEHTPAJbHOW POJIM B CIIOCOOCTBOBAHNHU MHUTPAINH, Mpoaudepanuu u
nupdepeHUNPOBKH KIETOK-MPEALUIECTBEHHIKOB OJIUTOACHIPOLUUTOB. Takum o0pas3om,
antaronusM CXCR7 moxeT TepaneBTHYECKU NMPEAOTBpallaTh BOCHAJIEHUE U
YCUJIMBATh BOCCTAHOBJIEHHE MHUeNNHA B AeMuennHusuposanHoil [IHC B3pocnbix.

B wactnocTu, norenuunanpHasa poab CXCR7 B peBMaTOUIHOM apTPUTE U3BECTHA
u3 nurepatypsl. Coobmanock, uto CXCR7 skcnpeccupyercst Ha SHIOTEIHATBHBIX
KJIETKaX B CUHOBHAJbHOM cyoe. Takxke, mosbimeHHbie ypoBHH MPHK CXCL12 u
CXCL11 Obuiu BbISIBIEHBI B CHHOBUAJIBHOW TKAHH MallMEHTOB, CTPAIA0 IIUX
peematouaHbiM apTputoM (Ueno et al.; Rheumatol Int. 2005, 25(5):361-7). Beuio
nokazaHo, uTo CXCL12 urpaet ueHTpajibHyto posb B HakoryueHuu CD4+ T-knetok u
MOHOIIUTOB B cuHOBUaNBHOM cioe (Nanki T. et al.; J Immunol. 2000, 165(11):6590-8;
Blades M. C. et al.; Arthritis Rheum. 2002 Mar; 46(3):824-36). Kpome Toro, CXCL12
y4acCTBYET B MPOLIECCE PA3BUTHUS PEBMATOMAHOTO apTpUTa Ojaroaapsi CBOUM
NPOAHTHOTEHHBIM (QYHKLHSIM U CBOEMY BO3JIEHCTBHIO HA PEKPYTHHT U
nupdepeHunpPOBKY ocTeokaacToB. I1o 3TOH npuunHE, MOIYISATOPBI CUTHAJIBHOTO MYTH
CXCL12, Bkarouast mopyisitopel CXCR7, Oblmu npenyioxKeHsl B Ka4eCTBE
NOTEHLHUAJNBHBIX TEPANIEBTUUECKUX CPENCTB JJIs JICUCHHUS] PEBMATOUIHOTO apTPUTA.
Villalvilla et al. (Expert Opin Ther Targets. 2014, 18(9):1077-87) HenaBHo ob6cyaunu

AOKJIIMHUYECCKHUEC U KIIMHUYCCKUE JAaHHBIC, KOTOPBIC MOATBEPIKAAOT MOTCHIHUAJ AJIA
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npuMmeHeHus aHTU-CXCL12 areHToB npu JieueHUN PEBMAaTOUAHBIX ApTPUTOB.
Watanabe et al. (Arthritis Rheum. 2010, 62(11):3211-20) yTBep>kaat0T, 4TO UHTHOUTOP
CXCR7 npopunakTU4eCKy U TEPANEBTUUECKN YMEHBIIAET KINHUYECKHE NPU3HAKH
3a00JeBaHNs U aHTHOT€He3a Ha MBIIIMHON KOJIJIareH-UHAYIHPOBAHHON MOJEIN
apTpura.

B gactHocTtu, CXCR7 yuacTByeT B psifie BOCMAIUTENIbHBIX HAPYIIEHU.
Hanpumep, CXCL12 u CXCL11 BOBJ€4Y€HBI B OCTPbIE U XPOHHUYECKUE
BOCIAJIUTEJIbHbIE MPOLECCHI JIETKUX, HAIPUMeEpP, XpOHUUYECKast OOCTpyKTUBHAs OOJIe3Hb
nerkux (Petty J. M. et al.; J Immunol. 2007, 178(12):8148-57; Porter J. C. et al.; J
Immunol. 2008, 180(3):1866-77). beuto BeisiBneno, uro CXCL12 nmosimarome
peryJiupyeTcs B JIETKUX KaK Ha YEJOBEYECKUX, TaK U HAa KUBOTHBIX MOJEISX
(Phillips R. J. et al.; J Clin Invest. 2004, 114(3):438-46). bbuto moka3aHo, 4TO HOKJAYH
CXCRY7 B nerkux u anHTu-CXCL12 areHTsl yMeHbIIAIOT BOCHANEHUE JIETKUX U
IUNEPaKTUBHOCTD bIXaTEIbHBIX yTel Ha Monensax acTMbl (Gasparik V. et al.; ACS
Med Chem Lett. 2012 Jan 12; 3(1):10-4; Lukacs N. W. et al.; Am J Pathol. 2002,
160(4):1353-60). bruto nmoka3ano, uyto antaroan3m CXCR7 unu 6mokaga CXCL12
YMEHBIIAKOT BOCMAJICHUE JIErKNX, CTAOMIN3UPYS JIETOYHBIN 3MEeTWINAIbHBIA Oapbep
pu OCTpOM noBpeskaeHuu jerkux y meimeit (Ngamsri K. C. et al.; J Immunol. 2017,
198(6):2403-2413; Konrad F. M. et al.; Cell Death Dis. 2017, 8 (5)). Cao et al. (Nat
Med. 2016,; 22(2):154-62) yrBepxnatot, uro moayasarop CXCR7 nocne nospexaeHus
JeTKuX "CrnocoOCTBYeT BOCCTAHOBJIEHHUIO albBEOJ M YMEHbIIaeT GuOpo3" Ha MBIIIMHON
mozaenu ¢udposa nerkux. beuta Takke onucana posbr CXCR7 B pubpose neyenu
(Ding B. S. et al.; Nature. 2014, 505(7481):97-102).

Takske coobmanock o noseimenHoi peryasuuu CXCL12 u CXCL11 npu
BOCHaNuTeNbHbIX 3a0oneBanusx kuieunnka (Koelink P. J. et al.; Pharmacol Ther.
2012, 133(1):1-18). beuta BeisiBneHa nosbimenHas peryisauus CXCR7 na T-knerkax
nepudepuueckoit KPOBH MPU BOCHATUTENbHBIX 3a00meBanusax kuinedynuka (Werner L.
et al.; J Leukoc Biol. 2011, 90(3):583-90). ABTOpBI NMpEANONaramT, YTO "MOBBIIIEHHAS
skcnpeccusi CXCR7 B nepudepudeckoli KpOBU MAIMEHTOB C BOCMATUTEIbHBIMH
3a00JIEBAaHMSIMH KUIIEUHHKA MOXKET CIIOCOOCTBOBATD YBEIMYEHUIO MPUTOKA T-KIIETOK B
MecTa BocnaieHus cnu3uctoi odomouku" (Werner L. et al.; Theranostics. 2013,
3(1):40-6). Ha MBIIIMHBIX MOJENAX BOCIAJHUTEIbHBIX 3a00JI€BAHUI KUIIEUHUKA,

moayasatopsl curHanpHoro nytu CXCL12 moryT yMmenbmaTh nHQuIbTpanuo T-kieTok
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U yMeHbInath nosppexnaenue tkaneit (Mikami S. et al.; J Pharmacol Exp Ther. 2008,
327(2):383-92; Xia X. M. et al.; Plos One. 2011, 6(11):e27282).

IToBwimennsie ypoBHU CXCL12 u CXCL11 Takxe Obuin 0OHApy>KEeHBI B
nopaxenHo# ncopuazom koxe (Chen S. C. et al.; Arch Dermatol Res. 2010,
302(2):113-23; Zgraggen S et al.; Plos One. 2014, 9(4):€93665). Zgraggen u ap
yTBepkaawT, uto Omokana CXCL12 yaydumana TedeHne XPOHUUECKOTO BOCTIAICHUS
KOXKH Ha IBYX Pa3HBIX MOJEJSIX MCOPHA30MOT00HOr0 BOCTIAIEHUS KOXKHU.

HexoTopsie apyrue ayTOMMMYyHHbBIE HAPYIIEGHUS, TAKHE KaK CUCTEMHas KpacHas
Bojyanka (CKB) nemoHcTpupyroT usmenennyto skcnpeccuro CXCR7/CXCR4,
ckoppenupoBaHHyt ¢ HapymeHHONW CXCL12-npomorupoBanHoii murpamnueii B-kinetok
CKB (Biajoux V. et al.; J Transl Med. 2012, 18; 10:251). Kpome Toro, CXCL12
3HAYUTEJBHO MOBBIIIAOIIE PETYIUPOBAJICS B TOPAKEHHBIX HEPPUTOM MOUKAX HA
MHOYKECTBEHHBIX MBIIIUHBIX MOJesssX BoqdaHku. Wang et al. (J Immunol. 2009,
182(7):4448-58) yTBep:xknarT, uto Bo3neiicTeue Ha ocb CXCL12 sBnsiercs xopoiuei
MULIEHBIO JJIsl TEPANEBTHYECKOTO BO3ACHCTBUS NMPHU BOTYAHKE, MOCKOJIbKY aHTArOHUCT
CXCR4 3HaunTenpHO oOJeryaer TeueHue 3a00neBaHus, YBEINUNBAs EPHOI
BBDKUBAEMOCTH U YMeHbIasi HeQput u tumdonpoaudepanuro.

brina BeisiBnieHa nosbitieHHas peryisiuus CXCL12 u CXCR4 B uuTOBUAHBIX
Kejne3ax y MalueHTOB ¢ ayTOMMMYHHBIMH 3a00JI€BaHUSIMU U HA KUBOTHBIX MOJEJSIX
(Armengol M. P. et al.; J Immunol. 2003, 170(12):6320-8). Liu et al. (Mol Med Rep.
2016, 13(4):3604-12) yTBepxaaroT, uyto O6mokaga CXCR4 ymeHbIIanga TSKeCThb
NPOTEKAHUSI AYyTOMMMYHHOT'O THPEOUUTA Y MbIIIEH, yMEHbIIash UH(UIbTPALUIO
JUM(POLHUTOB U MPOU3BOJCTBO ayTOAHTHUTE.

Virani et al. (Virani S. et al.; AJRI. 2013, 70:386-397) yTBep:xkaatoT, uTo OjoKana
CXCL12 orpaHMYMBaeT aHTHOTEHE3 B SHAOMETPUO3HBIX MOPAKEHUSIX.

buonoruyeckue csoiictBa MoaynaTopoB CXCR7 Takke BKJIIOYAKOT, HO HE
OTPAHUYHUBAKOTCS UMHU, JTIOOYI0 QU3UOTOTHIECKYIO QYHKIIUIO U/ U KJIETOYHYEO
($yHKINIO, CBA3aHHYIO W/NUIK KOHTponupyemyto ero nurannamu CXCL11, CXCL12,
BAM22 u ero poactBeHHbiMu nentuaamu. CnenosarenbHo, uctomenne CXCL12
CEHCHOMJIIM3UPYET PAKOBBIEC KJIETKH K XUMHOTEPANUs i71 Vivo, U JIeYEeHHE C
npumeHeHneM CXCL12 6nokupyeT MeTacTa3upoBaHNe KAPLIHHOMBI TOJICTON KHIIKH
(Duda et al.; Clin. Cancer Res. 2011 17(8) 2074-2080; Naumann et al.; Plos One.
2010, 5(2) e9175). CXCR7 Takxke siisiercs peuentopomM CXCL11 (anprepHaTHBHOE

Ha3BaHUE MaJIbIi MHIYHIUOENbHBIN HUTOKUH NoAceMelicTBa b, unmen 11, scybll;
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aNbTEPHATHBHOE Ha3BaHHE MHTep(EepOH-raMMa-uHAyLUpyeMbIii Oenok 9, 1p9;
aNTbTEPHATHBHOE Ha3BAHHE MaJIbli MHAYLHOENbHBIH HUTOKUH NoAceMeiicTsa b,

yieH 9b, scyb9b) u, cnenosarenvuo, moayisatopsl neificrBust CXCR7 Takxke Moryt
npumensaTbest npu cumnromax CXCL11-cszanHoit natonoruu (Rupertus K. et al ;
Clin Exp Metastasis. 2014, 31(4):447-59; Zohar Y. et al.; J Clin Invest. 2014,
124(5):2009-22; Antonelli A. et al.; Thyroid. 2013, 23(11):1461-9). CXCR7 Takxe
NEeMCTBYET B KaueCTBE perenTopa onuoungHoro nentuaa BAM22 u ero poacTBeHHBIX
nentunos (nentun E, nentunst BAM12, BAM14, BAM18) u, o 3TO# npuyYuHe,
moayastopsl neiictBust CXCR7 BO3MOXKHO Takke MOTYT NPUMEHSTHCS IPU CUMITOMAaX
MATOJIOTUM, CBsI3aHHBIX ¢ omuounubiMu nentunamu (Ikeda et al.; Cell. 2013, 155,
1323-1336). Taxxke Ob0 oKa3ano, uto CXCR7 nelicTByeT B KauecTBe
¢arouutapaoro perentopa CXCL11 u CXCL12. Takum obpa3om, ObLIO MOKA3aHO, YTO
nenenamnpasiaeHHoe Bo3aeiictBue Ha CXCR7 mensser CXCLI11 u CXCL12 nokanbHyo
KOHIIEHTPALUIO, YTO NIPUBOAUT K Aeperynsauuu rpaauentoB koHueHtpauuit CXCLI11 u
CXCL12.

HexkoTopsie H30KCa30IbHBIE COSUHEHUSI, KOTOPBIE ABJSAIOTCS OJIOKATOpaMHU
SMYD 6enka, uzsectubl 13 WO 2016/040515, nmpuueM B COeIMHEHUSIX
WO 2016/040515 u30kca30yibHOE KOJIBLO 3aMEIe€HO HEKOTOPBIMU (LIUKJIO-
)aNKWJIBHBIMU 3aMECTUTENIMU BMECTO HACTOSIIEr0 ()EHUIBHOT'O 3aMECTUTENS; U
NUNEPUAMHOBBIA (parMeHT He comepkuT kapObokcaMuaHOTO 3aMecturens. Hexoropsie
NUPPOJIbHBIE COCIUHEHUS U3BECTHBI B KAU€CTBE aHTUOAKTEPHUAIbHBIX CPEACTB U3
WO 2006/087543, WO 2005/026149 u J. Med. Chem 2014, 57(14), 6060-6082.
[{ukau4yeckue TUaMUHBI B KA4eCTBE HHIHOUTOPOB (pakTOopa Xa M3BECTHBI U3
WO 2005/032490. WO 2004/050024 packpbIBaeT MUPPOJTHIMHOBBIE COCTMHEHUS B
KaueCTBE MOAYJSATOPOB XEMOKHMHOBOI'O PELENTOpa.

Hacrosimee n3obperenne obecrneunBaet HOBblE KpucTaIndeckue Gopmsr (1-
NUPUMHUIHH-2-WI-IuKIonponui)-amuaa (35,4S)-1-uuknonponunmerun-4-{[5-(2,4-
nudTop-dheHn )-n30kca3on-3-kapOOHNI |-aMUHO | -TUNEPUIHH-3 -KapOOHOBOH KUCIIOTHI,
KOTOpBIE sBIsIOTCS Moayysitopamu peuentopa CXCR7, To ecTb, OHU NEHCTBYIOT B
kadyecTBe aHTaroHucToB peuentopa CXCR7, a Takxke ABISIOTCS MOJE3HBIMU IS
NpeaynpekAeHUs WIH JedeHus 3a00IeBaHNi, KOTOPbIE OTBEYAIOT HA aKTUBALIUIO
peuentopoB CXCL12 u/unu penentopos CXCL11, B wactHocTH, paka. [Ipu
NpeayNpekAeHUN HIH JeYeHUU PaKOBbIX 3a00JI€BaHUI yKa3aHHbIE KPUCTAJINYECKUE

(I)OprI TAKXKE€ MOT'YT IPUMCHSATHCA B KOM6I/IHaLII/II/I C OOJHHUM HJIN HECKOJIbKHUMH
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XUMHOTEPANEBTUIECKUMHU CPEICTBAMH WU/UIHU JIy4eBOH Tepanuel u/Uiiu TapreTHOM

Tepanueun.

Onucanue ®uryp

@urypa | mokasslBaeT AuarpamMmy MOpPOIIKOBOI pPEHTTE€HOBCKOH AU paKIUH
COEJAMHEHUMA B xpuctannugyeckoil popme 1, moxyuennoro B IIpumepe 1.
JlnarpaMMa peHTI€HOBCKOW nudpakuuu, NoJy4YeHHas: ¢ TOMOIIbI0 MeToaa 1,
MOKa3bIBAET NMHUKH, KOTOPbIE HMEIOT OTHOCUTENIbHYI0 UHTEHCUBHOCTD, 10 CPABHEHHIO C
HauOojiee MHTEHCUBHBIM ITMKOM Ha AUarpaMMe, KOTOpasi BBIPA’KE€HA B CIEIYIOIIUX
MPOLIEHTHBIX OTHOIIEHUX (OTHOCUTENbHBIE HHTEHCHBHOCTH MUKOB MPEACTABJICHBI B
ckoOKax) MpH yKa3aHHBIX yriax MpeJioMJIeHUs 2Tera (MpeacTaBiIeHbl BRIOpaHHbBIC TTUKH
u3 nuanasoHa 3-40° 2tera co 3HAYUTENbHON HHTEHCUBHOCTBIO): 3,6° (53 %), 7,2°
(31 %), 8,2° (68 %), 8,7° (46 %), 9,1° (6 %), 10,8° (50 %), 13,9° (9 %), 17,0° (26 %),
17,5° (12 %), 18,3° (100 %).

durypa 2 moxka3plBa€T AUArPAMMY IMOPOMIKOBOM PEHTI€HOBCKON MU pakuu
COEAVMHEHUA B kpuctannuyueckoi ¢popme 2, monydeHHoro B [Ipumepe 2.
JlnarpaMMa peHTr€HOBCKOH qudpakuuy, NoJyyeHHas ¢ TOMOINbI0 MeToxaa 1,
MOKa3bIBA€T NMUKHU, KOTOPbIE UMEOT OTHOCUTENIbHYI0 UHTEHCUBHOCTD, 10 CPABHEHUIO C
HauOosee HHTEHCUBHBIM ITMKOM Ha AUarpaMMe, KOTOpasi BbIPa’KE€Ha B CIEAYIOIUX
IPOLIEHTHBIX OTHOIIEHUAX (OTHOCUTEJIbHbIE MHTEHCUBHOCTH ITUKOB IPEJICTABIIECHBI B
cKOOKax) MpH yKa3aHHBIX yIJIaX MpeJoMJIeHus 2TeTa (MPeaCcTaBIeHbl BBIOpaHHbIE TUKH
u3 nuanasoHa 3-40° 2tera co 3HAYUTENbHOI MHTEHCUBHOCTBIO): 6,7° (46 %), 8,5°
(100 %), 10,9° (19 %), 13,2° (15 %), 14,1° (13 %), 14,5° (31 %), 16,0° (16 %), 17,4°
(20 %), 18,4° (16 %), 20,8° (14 %).

durypa 3 moka3pIlBaeT AUArPAMMY IMOPOLIKOBOM PEHTIEHOBCKOW AU(paKkIuu
COEJAVMHEHUA B kpuctanauyeckoii ¢opme 3, monydeHHoro B [Ipumepe 3.
JlnarpaMmMa peHTI€HOBCKOH U] pakuuu, MOJyYEeHHAs! ¢ TOMOIIBIO MeToAa 2,
MOKa3bIBAET NMUKHU, KOTOPbIE HMEIOT OTHOCUTENbHYI0 UHTEHCUBHOCTD, 10 CPABHEHHIO C
HanOosiee MHTEHCUBHBIM IMTMKOM Ha AUarpaMMe, KOTOpasi BBIPA’K€HA B CIEIYIOIIHUX
NPOLEHTHBIX OTHOIIEHUAX (OTHOCUTENbHBIE HHTEHCHBHOCTH MUKOB MPEACTABJICHBI B
ckoOKax) MpH yKa3aHHBIX yriax MpeJIoMJIeHUs 2Teta (MpeacTaBiIeHbl BBIOPAHHBIC TTUKH
u3 nuanasoHa 3-40° 2tera co 3HAYNUTENbHON HHTEHCUBHOCTHIO): 6,8° (26 %), 8,2°
(100 %), 8,8° (11 %), 14,1° (27 %), 16,0° (16 %), 17,9° (31 %), 21,0° (26 %), 24,1°
(17 %).
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durypa 4 moka3plBaeT AUArPAMMY IMOPOMIKOBOM PEHTI€HOBCKON NU(paKkIuu
COEAVMHEHMUA B kpucrannuueckoi ¢popme 4, nonyueHHoro B [Ipumepe 4.
JnarpaMMa peHTI€HOBCKOH U] pakuuy, NOJyYeHHAs ¢ TOMOINbIO MeToAa 2,
MOKa3bIBAE€T MUKHU, KOTOPbIE UMEOT OTHOCUTENIbHYID UHTEHCUBHOCTD, 10 CPABHEHUIO C
Han0OoJiee MHTEHCUBHBIM ITHKOM Ha AUArpaMme, KOTOpasi BbIpakeHa B CIEAYIOIINX
INPOLEHTHBIX OTHOUIEHUAX (OTHOCUTEIbHbIE HHTEHCUBHOCTH IIUKOB IPEACTABIEHbI B
ckoOKax) Mpu yKa3aHHBIX yriax mpejoMiieHus 2tera (MpeacTaBieHbl BBIOPpAHHBIC TUKH
u3 nuanasoHa 3-40° 2Tera co 3HAYUTEJNbHON MHTEHCUBHOCTBIO): 6,4° (100 %), 8,3°
(38 %), 8,9° (12 %), 13,6° (20 %), 14,1° (9 %), 15,4° (14 %), 16,7° (28 %), 18,0°
(32 %), 23,2° (42 %).

Jlnst Gosbineit ICHOCTH YTOYHHUM, YTO MEPEYHCICHHBIC BBIIIE MUKH OMHCHIBAIOT
SKCMEPUMEHTAIbHBIC PE3YJIbTAThI MOPOLUIKOBON PEHTIEHOBCKOW AU paKIuH,
nokaszaHHou Ha Qurype | - Purype 4. IIoHATHO, UTO, B OTJIUYUE OT YKA3aHHOTO BBILIE
nepevHs MUKOB, JJIsl TOr0 4YTOOBI B IOJTHOM Mepe M OJJHO3HAYHO OXapaKTePU30BaTh
COEJJUHEHHME B coOTBETCTBYIOIIEH KPUCTATIMIECKOH OpME B COOTBETCTBHH C
HACTOSAIUM H300peTeHneM TpedyeTcsl TOJIbKO BbIOOP XapaKTePUCTHIECKIX MUKOB.

Ha nuarpammax peHTreHoBckoil suppakunn B coorBeTcTBun ¢ @ur. 1 - @ur 4
yroJ npenomiieHus 2tera (20) HAHOCUTCST HA TOPU3OHTAJIBHONW OCH, @ UMIYJIbCHI HA

BEPTUKAJIBHON OCH.

Ioopobnoe onucanue uzobpemenus

1) ITepBbIii BapuaHT OCYLIECTBICHHS U300PETEHHSI OTHOCHTCS K
kpuctayndeckum popmam COEAMHEHUA (1-nupumMuanH-2-mi-muKJIONP oI )-
amuna (3S,4S)-1-uuknonponunmerun-4-{[5-(2,4-nudprop-denunrn)-u3okcazomn-3-

KapOOHMII |-aMHIHO } -TUNIEPUANH-3-KapOOHOBON KUCIOTBI

%N 0
S
(S) I’/H \ N F
N\O
N HN 0
/\ F

KOTOPBIC XapPaAKTCPU3YHOTCH !
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a. NPHUCYTCTBUEM IMTUKOB Ha JHarpamMme MOPOLIKOBOM PEHTI€HOBCKOM
audpakuy IpH CIEAYIOIMHUX yriax npenomiaenus 20: 3,6°, 8,2°, u 18,3° (B wacTHOCTH,
3,6°, 7,2°, 8,2°, 8,7°, u 18,3°; B wacTHoOCTH, 3,6°, 7,2°, 8,2°, 8,7°,9,1°, 10,8°, 13,9°,
17,0°, 17,5°, u 18,3°); unu

0. IPUCYTCTBUEM ITUKOB Ha JMarpamMme MOPOLIKOBOM PEHTI€HOBCKON
audpakuuy IpH CAEAYOIUX yriax npeaomiaenus 20: 6,7°, 8,5°, u 10,9° (B yacTHOCTH,
6,7°, 8,5°, 10,9°, 13,2°, u 14,5°; B wactHOCTH, 6,7°, 8,5°, 10,9°, 13,2°, 14,1°, 14,5°,
16,0°, 17,4°, 18,4°, u 20,8°); unu

B. NPUCYTCTBUEM MMUKOB Ha JHAarpamMMe MOPOLIKOBON PEHTTEHOBCKOM
audpakuuu npu CIeAyINX yriax npenomienus 20: 8,2°, 17,9°, u 21,0° (B
gacTHOCTH, 6,8°, 8,2°, 14,1°, 17,9°, a Takke 21,0°; B wactHOCTH, 6,8°, 8,2°, 8,8°,
14,1°, 16,0°, 17,9°, 21,0°, u 24,1°).

IToHATHO, YTO KpHCTAJUTMYeCKHEe OPMBI B COOTBETCTBUHU C BAPHAHTOM
ocymectBienus 1) cogepxxatr COEJIMHEHUE (1-nupuMuanH-2-uia-1muKIOTPOIIHII)-
amun (3S,4S)-1-unknonponunmetuin-4-{[5-(2,4-nudrop-pennn)-uzokcazon-3-
KapOOHMIT|-aMHUHO } -TUNIEPUANH-3-KapOOHOBON KHUCIOTHI B KpUCTANINUECKON popme
cBOOOHOTO OCHOBaHUs (TO €CTh, HE B BUAE conn). bonee Toro, ykasanHele
KpUcCTaIndeckue GOopMbl MOTYT COAEPKATh HEKOOPAUHALMOHHBIN U/ UIH
KOOPAMHALMOHHBIN pacTBOpUTENb. KOOpAMHALMOHHBIN PACTBOPUTEIDL B 3TOH 3asiBKE
UCIIOJIb3YIOT B Ka4eCTBe TePMHUHA JJIs1 0003HAYEHUS KPUCTAJUIMYECKOTO COJIbBATA.
ITonoGHbIM 00pa3oM, HEKOOPAMHALTMOHHBIA PACTBOPUTEIb B 3TOH 3aiBKE UCIIOIB3YIOT
B KaueCTBEe TepMHUHA IJis1 0003HAYEHHS aACOPOUPOBAHHOTO WK (PU3HUYECKH
3aXBaYEHHOTO pacTBOpUTEs (OnpeneeHus B coorBeTcTBUM ¢ Polymorphism in the
Pharmaceutical Industry (Ed. R. Hilfiker, VCH, 2006), I'nasa 8: U. J. Griesser: The
Importance of Solvates). Kpucrannuyeckas ¢opma 1, B 4aCTHOCTH, NMPEACTABIAET
co0oli aHTUApPAT, TO €CTh OHA HE COAEPKUT KOOPAMHALMOHHON BOJbI, HO MOXKET
COZlepIKaTh HEKOOPAMHALMOHHBIA PACTBOPUTEINb, TAKOH KaK U30MPOINAHOJ, METAHOII,
staHon w/unu Boay. Kpucramnuueckas popma 2, B 4aCTHOCTH, TIPEACTABIISAET COOOMU
aHTUApPAT, TO €CTh OHA HE COAEPIKUT KOOPAUHALIMOHHONW BOABI, HO MOXKET COAEPKaTh
HEKOOPAMHAIIMOHHBIN PACTBOPHUTENb, TAKOW KaK U30MPONAHOJ, METAHOJ, 3TAHOJ U/HIH
Bony. Kpucrannmmueckas ¢popma 3, B 4aCTHOCTH, IpEACTABIsIET COOOH AUTHAPAT, TO

€CTb, OHA COACPIKUT NPUMEPHO 2 BKBUBAJICHTA KOOpI[HHaLIHOHHOfI BOJbI, a TAKXKE
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MOXKET COAEPKAThb JOMNOJHUTENbHBIH HEKOOPANHAIMOHHBIN PAaCTBOPUTEND, TAKOH Kak
BOJA.

2) [lpyroii BapuaHT OCYLIECTBJIEHUs OTHOCUTCS K KPUCTAJIMYECKOH popme
COEJJMHEHMU A B cOOTBETCTBUU C BApUAHTOM OCYLIECTBJIEHUs 1), koTopas
XapaKTepPU3yeTCsl IPUCYTCTBUEM MUKOB HA JUArpaMMe MOPOIIKOBOM PEHTTE€HOBCKOM
audpakuuu IpH CAEAYOIUX yriax npeaomieHus 20: 3,6°, 8,2° u 18,3°; npuuem
yKa3aHHas KpUcTtajinueckas popma, B HaCTHOCTHU, XapaKTEPHU3YETCsI MPUCYTCTBHEM
NUKOB Ha TMarpamMMe MOPOLIKOBON PEHTIeHOBCKOW AU(PAKIIUU MPH CAEAYIOIUX yIJIax
npenomienus 26: 3,6°, 7,2°, 8,2° 8,7°, u 18,3°.

3) Jpyroii BapuaHT OCYIIECTBJIECHUS OTHOCUTCS K KPUCTALIMYECKOH popme
COEJJMHEHU A B cOOTBETCTBUU ¢ BAPUAHTOM OCYINECTBJIeHUs 1), KoTopas
XapaKkTepu3yeTcsl IPUCYTCTBUEM MUKOB HA JUAarpaMMe MOPOIIKOBON PEHTT€HOBCKOM
audpakuu npu CIeAYOINX yriax npejxomienus 20: 3,6°, 8,2°, u 18,3°; unu x Takoi
KpUCTAININYECKOH (popMe B COOTBETCTBHH C BAPHAHTOM OCYLIECTBIEHHUS 2), TAe
yKa3aHHas KpUCTaInueckasi popma, B HaCTHOCTHU, XapaKTEPHU3yeTCs] MPUCYTCTBUEM
NUKOB Ha MarpamMMe IMOPOIIKOBOM PEHTIeHOBCKONW MU(PaKIINU MPH CAEAYIOIUX yIJIax
npenomienus 26: 3,6°, 7,2°, 8,2°, 8,7°,9,1°, 10,8°, 13,9°, 17,0°, 17,5°, u 18,3°.

4) [lpyroit BapHaHT OCYLIECTBJIEHUs OTHOCUTCS K KPUCTAJIMYECKOH popme
COEJMHEHM A B cOOTBETCTBUU C BAPUAHTOM OCYLIECTBJIEHHUs 1), KoTOpas
XapaKTepU3yeTcs NPUCYTCTBUEM MUKOB HA JUArpaMMe MOPOIIKOBOM PEHTT€HOBCKOM
audpakuuy IpH CAEAYOIMUX yriiax npeaomienus 20: 3,6°, 8,2° u 18,3°; unu x Takou
KpUCTALIMYECKON (popMe B COOTBETCTBHH C BAPHUAHTOM OCYLIECTBICHUS 2) WU 3),
KOTOpasi MO CYTH MOKAa3bIBAET CIEKTP MOPOLIKOBON PEHTTeHOBCKOW AuppaKkuu, Kak
uzobpaxkeHno Ha @urype 1.

5) Jpyroii BapuaHT OCYIIECTBICHHS OTHOCHTCS K KPUCTAIINYECKOH popme
COEJJMHEHMUA B cOOTBETCTBUU ¢ BAPUAHTOM OCYINECTBIeHUs 1), koTopas
XapakTepu3yeTcsl IPUCYTCTBUEM MUKOB HA JUarpaMMe MOPOIIKOBON PEHTT€HOBCKOM
audpakuu npu CIeAYOINX yriax npenxomienus 20: 3,6°, 8,2°, u 18,3°; unu x Takoi
KpUCTAININYECKOH (popMe B COOTBETCTBHH C OAHUM M3 BAPUAHTOB OCYINECTBJICHUS 2) -
4), KOTOpast UMeeT SHAOTepMHUYECcKOe coObITHE TpUMepHO mpu 259 °C, kak ompenesneHo
nocpencTsoM auddepeHunanbHON CKaHUPYIOIIeH KatopuMeTpuu (Hampumep

NOCPEACTBOM NMPUMEHEHHUSI METO/a, OTIMCAHHOTO B 3TOH 3asBKE).
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6) Jlpyroi BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K KPpUCTAININYECKOH popme
COEJJMHEHMUA B cOOTBETCTBUU C BAPUAHTOM OCYINECTBJIEHHS 1), KoTopas
XapaKTepU3yeTcs NPUCYTCTBUEM NMUKOB HA JUAarpaMMe MOPOIIKOBOM PEHTTE€HOBCKOM
audpakuu npu ClIeAyoInuX yriax npejomienus 20: 3,6°, 8,2°, u 18,3°; unu x Takoi
KPUCTAJUIMYECKOI (POpMe B COOTBETCTBUHU C OJHUM M3 BAPHAHTOB OCYLIECTBICHHUS 2) -
5), roe ykazaHHYIO GOPMY MOXKHO MOJYUYHTH MOCPEICTBOM

a) cvemuBanus 10 mr COEJJMUHEHUSA ¢ 1 mn metaHoNa, Wi CMEIIUBAHUS
20 mr COEJJMHEHUWA ¢ 1 M cmecu MeTaHOJIa U alleTOHUTPHJIA ¢ COOTHOIIEHHEM
npumepHo 3 x 1;

0) pactBopenuss COE/IMHEHU S nocpeacTBoM HarpeBaHus NPUMEPHO 10
65 °C co CKOpPOCTBIO U3MEHEHUsS TeMIeparypsl, cocrasistomeii 0,1 °C/muH,

B) oxJIakieHus1 cMecu npumepHo 1o 20 °C nocpeacTBOM NpUMEHEHUs
CKOPOCTH M3MEHEeHUs TeMmmeparypsl, coctasistomeit 0,1 °C/muH;

r) ¢unbTpOBaHUSA U CYIIKH NPOAYKTA (HAIPpUMEp MPH KOMHATHOMN
TeMIIEpaType U MOHM)XEHHOM JIaBJIEHUH, COCTABJISIOMEM npuMepHo 10 mOap, Ha
IPOTSIKEHUH 4 YacoB).

7) Jpyroi BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K KPUCTAININYECKOH popme
COEJJMHEHMUA B cOOTBETCTBUU C BAPUAHTOM OCYIIECTBJIEHUs 1), KoTopas
XapaKTepU3yeTcs NPUCYTCTBUEM MUKOB HA JUAarpaMMe MOPOIIKOBOM PEHTT€HOBCKOM
audpakuuy TpH CAEAYOIUX yriax npeaomienus 20: 3,6°, 8,2° u 18,3°; unu k Takoi
KPUCTAJUITMYECKOI (pOpMe B COOTBETCTBUHU C OJHUM M3 BAPHAHTOB OCYLIECTBICHHUS 2) -
6), Tie yKa3aHHas KpUCTalau4deckas Gopma nmpencraBiseT coboii anruapar (To ecTb,
OHA HE COJEP KUT KOOPAMHALIMOHHOMN BOJIBI).

8) Jpyroii BapuaHT OCYIIECTBICHHS OTHOCHTCS K KPUCTALIINYECKOH popme
COEJJMHEHMUA B cOOTBETCTBUU ¢ BAPUAHTOM OCYIIEeCTBIeHUs 1), kKoTopas
XapaKkTepu3yeTcsi:

a. IPUCYTCTBUEM NUKOB Ha AuarpamMme NOPOLIKOBON pEHTI€HOBCKON
audpakuu npu CIeAYOINX yriiax npejomienus 20: 6,7°, 8,5°, 10,9°, 13,2°, u 14,5°;
uinu

0. NPUCYTCTBUEM IUKOB Ha AUarpamMme NOpOIIKOBON PEHTI€HOBCKOM

nudpakuuu npu CIeAYOIINX yriiax npejxomienus 20: 6,8°, 8,2°, 14,1°, 17,9°, u 21,0°.
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9) lpyroii BapuaHT OCYIIECTBIEHUs OTHOCUTCS K KpUCTANINYECKOH popme
COEJIMHEHMUA B cOOTBETCTBUU ¢ BapUaHTaAMH OCyIIeCcTBIeHUs 1) mwiu 8), koTopas
XapaKTepU3yeTesi:

a. IPUCYTCTBHEM NUKOB Ha AUarpamMMe MOPOLIKOBON pEHTI€HOBCKOU
audpakuuu IpH CAEAYOIKX yriax npeaomienus 20: 6,7°, 8,5°,10,9°, 13,2°, 14,1°,
14,5°, 16,0°, 17,4°, 18,4°, u 20,8°; unu

0. IPUCYTCTBUEM NUKOB Ha AuUarpamMMe MOpPOIIKOBONH PEHTIeHOBCKON
nudpakuu npu CIEAYOIINX yriax npenomienus 20: 6,8°, 8,2°, 8,8° 14,1°, 16,0°,
17,9°, 21,0°, u 24,1°.

10) pyroii BapuaHT OCYIIECTBJICHUS OTHOCUTCS K KpUCTAIIIUYEeCKOH popme
COEJIMHEHMUA B cOOTBETCTBUU ¢ BapUaHTaAMH OCyliecTBIeHus 1) wiu 8), koTopas
XapaKTepu3yeTcsi:

a. NPUCYTCTBHEM IIUKOB Ha AuUarpamMme NOpOIIKOBON PEHTI€HOBCKOMN
audpakIuy IpH CAEAYIOIMHUX yriax npeixomieHus 20: 6,7°, 8,5°, 10,9° (B wactHOCTH,
6,7°, 8,5°,10,9°, 13,2°, u 14,5°); wiu K Tako# KpUCTANINYeCKOH popme B
COOTBETCTBUH C BAPUAHTOM OCYIIECTBJIEHUS 9), KOTOpas MO CyTH IMOKA3bIBAET CIIEKTP
MOPOLIKOBOM PEHTTeHOBCKOM AU(pPaKLNU, Kak n300pakeHo Ha durype 2; unu

0. IPUCYTCTBHEM NUKOB Ha AuarpamMme MOPOLIKOBONW PEHTI€HOBCKOH
audpakuy IpH CAEAYIOMUX yriuax npeiaomiuenus 26: 8,2°, 17,9°, 21,0° (B yacTHOCTH,
6,8°, 8,2°, 14,1°, 17,9°, u 21,0°); uiu K TaKO¥ KPHUCTAJUITMYECKOH popme B
COOTBETCTBHUHU C BAPHAHTOM OCYLIECTBJIEHHUS 9), KOTOPasi MO CYTH NMOKA3bIBAET CIIEKTP
MOPOLIKOBOHN PEHTreHOBCKOM Audpakium, Kak n3odpaxxeHo Ha durype 3.

11) Jpyroit BApUaHT OCYINECTBJICHUS OTHOCUTCS K KPUCTAIIUYECKOH popme
COEJJMHEHMU A B cOOTBETCTBUU ¢ BAPUAHTOM OCYINECTBIeHUs 1), kKoTopas
XapaKkTepu3yeTcsl MPUCYTCTBUEM MUKOB HA JUarpaMMe MOPOIIKOBOI peHTTe€HOBCKOMN
audpakuu Ipu CIeAYIINX yriax npenomienus 20: 6,7°, 8,5, 10,9°, 13,2°, 14,5° (B
gacTHoCTH, 6,7°, 8,5°, 10,9°, 13,2°, 14,1°, 14,5°, 16,0°, 17,4°, 18,4°, u 20,8°).

12) JIpyroii BapuaHT OCYINECTBJICHUS OTHOCUTCS K KPpUCTAIIINYECKOH popme
COEJJMHEHMUA B cOOTBETCTBUH C BAPUAHTOM OCYINECTBJIeHHs 1), KoTOpas
XapaKTepu3yeTcsl MIPUCYTCTBUEM MUKOB HA JUAarpaMMe MOPOIIKOBON PEHTT€HOBCKOM
audpakuuu Mpu CIeAYOINX yriiax npejomienus 20: 6,7°, 8,5°, u 10,9°; unu x Takoi

KpUCTAININYECKOH (opMe B COOTBETCTBHH C OJJHUM U3 BAPUAHTOB OCYIIECTBJIEHUs 8) -
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11), rne yka3aHHas KpUCTaJUuIn4yeckas popma mnpeacrapiseT coboit anruapar (To ecTsb,
OHA HE COJIEPKUT KOOPAMHALIMOHHOMN BOJIBI).

13) JIpyroi BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K KpUCTaIIUYecKoi popme
COEJJMHEHMU A B cOOTBETCTBUU C BApUAHTOM OCYLIECTBJIEHUs 1), koTopas
XapaKTepPU3yeTCsl IPUCYTCTBUEM MUKOB HA JUArpaMMe MOPOIIKOBOM PEHTTE€HOBCKOM
audpakuuy IpH CAEAYOIMX yriax npeaomienus 26: 6,8°, 8,2° 14,1°, 17,9°, 21,0° (8
yacTHoCcTH, 6,8°, 8,2°, 8,8°, 14,1°, 16,0°, 17,9°, 21,0°, u 24,1°).

14) JIpyroii BapuaHT OCYIIECTBICHUS OTHOCUTCS K KPpUCTAIIUYeCKOH popme
COEJJMHEHMU A B cOOTBETCTBUU ¢ BAPUAHTOM OCYINECTBIeHUs 1), kKoTopas
XapaKkTepu3yeTcs MIPUCYTCTBUEM MUKOB HA JUAarpaMMe MOPOIIKOBON PEHTT€HOBCKOM
audpakuu npu CIeAyINX yriax npenomienns 20: 8,2°, 17,9°, u 21,0°; unu
TaKOH! KPHUCTAJUTNYECKOH (hOpMe B COOTBETCTBUHU C OJHUM U3 BAPHAHTOB
ocymectBienus 8) - 10), unu 13), rae ykazanHas Kkpucramuindeckas Gopma
npeacTaBysieT co00H nuruapar (To €CTh, OHA COAEPIKUT MPUMEPHO 2 HKBUBAJIEHTA
KOOPAWHALIMOHHON BOJbI;, IPUUYEM MOHITHO, YTO yKa3aHHbIe IPUMEPHO 2 DKBUBAJIEHTA
KOOPAMHALIMOHHON BOJBI COOTBETCTBYIOT KpHucTamnnueckoi popme COEAMHEHNA,
UMEK el conepikaHue BOAbI, COCTaBJIsifoIIee mpuMepHo 6,9 % (Hampumep, Kak
onpexneneno nocpeactsom ['CII/ uccnegoBanusi B OTHOLUICHUH MMOTJIOMEHUS BJIATH ).

Kpowme Toro, packpbIT (1-nupumMuans-2-un-uukionponmn)-amun (3S,45)-1-
nuKjiIonponunMetui-4-{[5-(2,4-qudprop-dpenunn)-n3okcason-3-kapOOHIII |-aMUHO } -
NUMepUaUH-3-KapOOHOBOM KHUCIOTHI B KPUCTAJUTMYECKOH popme 4, mpuieM yKa3aHHas
¢dbopma, B HACTHOCTH, XapaKTePU3YeTCsl MPUCYTCTBHEM MHUKOB HA JUAarpamMme
MOPOLIKOBOI PEHTTeHOBCKOW AU(PPAKIUU MPHU CACAYIOMUX yriaxX npejomieHus 20:
6,4°, 8,3°, 16,7°, 18,0°, u 23,2° (B wacTtHOCTH, 6,4°, 8,3°, 8,9°, 13,6°, 14,1°, 15,4°,
16,7°, 18,0°, u 23,2°); u KOTOpas MO CYTH MOKA3bIBAET CIEKTP MOPOIIKOBOM
PEHTreHOBCKOM nudpakuuu, Kak nzodbpaxeno nHa @urype 4. Kpucrannuueckas
¢dopma 4, B 4ACTHOCTH, MOXKET COAEPKATh AOTIOJHUTEIbHBIH KOOPAMHALMOHHBIA HIIH
HEKOOPAMHAIIMOHHBIN pacTBOpHUTENb, Takoh kak TI'® u/unm Boxa.

Jlnst GonbIineit ICHOCTH YTOYHHUM, YTO BCAKUM Pa3, KOTAa OOUH U3 MEPEUHCIEHHBIX
BbIIIE€ BAPUAHTOB OCYLIECTBIEHUSI OTHOCUTCS K "MHUKaM Ha JUarpaMMe MOpOILIKOBON
PEHTI€HOBCKOW MU(paKUU IpH CIEAYIOLUINX yIiax npeaomieHus 20", ykazaHHyO
AuarpaMMy MOPOIIKOBOH PEHTI€HOBCKON NH(PAKIIUU MONYHYAIOT MOCPEICTBOM

npuMeHeHus1 komOunuposanHoro usnydenus Cu Kol u Ka2, 6e3 ynanenus Ka2; u
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MIPU 5TOM HEOOXOIMMO IMOHUMATh, YTO TOYHOCTb 3HAYEHHH 20, KOTOpbIE MPUBEACHBI B
JTOM 3asBKe, HAXOAUTCS B qUamna3oHe, cocrasisromem +/- 0,1-0,2°. B vacTHOCTH, TIpU
yKa3aHUU B BapUAaHTax OCYLIECTBJIEHUs B COOTBETCTBUU C M300peTeHneM U B popmyiie
n3zobpereHus yria npenomieHus 2reta (20) aist KOHKPETHOrO MHKa, IPUBEIEHHOE
3Ha4yeHue 20 NOJKHO MOHUMATHCS KaK MHTEPBAJ OT YKa3aHHOrO 3Ha4YeHus: MUHYC 0,2°
10 yKa3aHHOTo 3HavyeHwus miroc 0,2° (26 +/- 0,2°); u npeAnoYTUTEIBHO OT YKAa3aHHOTO
3HavyeHust muHyc 0,1° o ykaszanHoro 3HaueHus mioc 0,1° (26 +/- 0,1°).

B cnydae ucnonp3oBaHus A COEAUHEHUM, TBEPAbIX BEIIECTB,
(dbapMaLieBTHYECKUX KOMIO3UIU, 3a00eBaHUI 1 MOJOOHOr0, MHOXKE€CTBEHHOTO YHCIIa,
TaKXKe MOJPa3yMeBAETCS U OAHO COSAUHEHUE, TBEPAOE BEIIECTBO, TN MOAOOHOE.

TepMuH “3HaHTHOMEpPHO OOOTAIEHHBIN B KOHTEKCTE HACTOSIIIEr0 U300peTeHus
MOHUMAETCS, B HACTHOCTH, KaK TaKOW, KOTOPBIM O3HAYAET, 4YTO O MeHbLIel mepe 90,
NPEeANOYTHTENBHO 10 MeHbINeH Mepe 95, u Hanbosee NPennoOYTUTENBHO M0 MEHbILIEH
Mepe 99 npouentos no macce COEJIMHEHUW A npucyTcTByIOT B BUi€ OJHOTO
sHantuomepa COEJAMMHEHMA. ITousaTtHo, uto COEJIMHEHME npucyrctyer B
SHAHTHOMEpHO oborameHHOH adcomoTHOH (3S,4S)-koHpurypamnun.

TepmuH “mo cyTH 4ucTasi” B KOHTEKCTE HACTOSILIEr0 U300peTeHUs] TIOHUMAETCS, B
YAaCTHOCTH, KaK TaKOW, KOTOPBIM O3HAYAET, 4TO N0 MeHbluel mepe 90,
MPEeANOYTHTENbHO 10 MeHbIIel Mepe 95, u Hanbojee MPeanoOUYTUTENBHO 10 MEHbIIEH
mepe 99 nmpouenTos o Macce kpuctasios COEJJUHEHU A npucyTcTByioT B
KPUCTAJUIMYECKOH (pOpMe B COOTBETCTBUHU C HACTOSIIIUM M300peTeHNEM, B YACTHOCTH,
B OHOH KPHUCTAJJINYECKON (opMe B COOTBETCTBUU C HACTOSIIIUM H300pEeTEHUEM.

Hanpumep, npu onpeneseHny NpUCyTCTBUS MMHUKA HA AUAarpaMMe MOPOLIKOBOH
PEHTTeHOBCKOM Audpakuuu, oOMEenpUHATBINH MOAX0 COCTOUT B TOM, 4TOOBI
OCYLIECTBISATh 3TO ¢ yueTroM cooTtHowmenust S/N (S = curnan, N = mym). B
COOTBETCTBUU C YKa3aHHBIM ONpeJelIeHueM, KOrla yTBep KAaeTcsl, Ha JuarpaMmme
MOPOIIKOBON PEHTTEHOBCKOH NU(PPAKIHU MPUCYTCTBYET MUK, TO MOHATHO, YTO MUK HA
auarpaMMe MOPOIIKOBOH PEHTreHOBCKOHM AM(PPAKIIUHA ONPEAeNsieTcss COOTHOLIEHHEM
S/N (S = curnan, N = mym), koTopoe OoJbllie X (X Ipu 3TOM MpencTaBisier codoi
YUCJIOBOE 3HaueHue Oospme 1), 00braHO OoMbine 2, B 4aCTHOCTH, Oobie 3.

B xoHTeKcTe yTBEPIKACHUS, YTO KPUCTAIIINYECKast popma 1Mo CYTH MOKa3bIBAET
CHEKTpP MOPOIIKOBON PEHTTe€HOBCKOM Audpakuuu, Kak uzodpaxkeno Ha @ur. 1 - Qur. 4,

COOTBETCTBEHHO, TEPMUH "MO CYyTH" O3HAYAET, UTO MO MEHbIIEH MepPe TOKHBI
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IPUCYTCTBOBATh OCHOBHBIEC MUKH AUATrPAMMBI, KOTOPbIe H300pakeHbl Ha YKa3aHHBIX
durypax, TO €CTb T€ IUKHU, KOTOPbI€ UMEIOT OTHOCUTEIbHYI) NHTEHCUBHOCTD,
cocrasisromyto 6omnee 10 %, B yvacrHoctH, Oosee 20 %, mo cpaBHeHUIO ¢ Haubolee
UHTEHCUBHBIM IIMKOM Ha quarpamme. TeMm He MeHee, CienHaiucT B o0actu
HOPOIIKOBOI PEHTT€HOBCKOH AU(PAKIIMN NPUAET K BBIBOAY, YTO OTHOCUTEIbHBIE
MHTEHCUBHOCTH HA AMAarpaMMax MOPOLIKOBONH PEHTIreHOBCKOM AN(paKIUU MOTYT
MOABEPTaTbCS CUIBHBIM U3MEHEHHUSIM UHTEHCUBHOCTH BCJIECTBHE BO3IEHCTBUN
NPEeANOYTUTENbHON OpUEHTALIUH.

B HacToseil 3asBke TEPMUH “TIPUMEPHO”, PACTIOJIOKEHHBIN Nepel YNCIOBBIM
3HaueHueM “X”, ecii OH He UCIOJb3yeTCs B OTHOIIEHUU TEMIEPATyp, OTHOCUTCSA K
UHTepBay, KoTopbiil mpoctupaercs oT X Munyc 10 % ot X no X nmroc 10 % ot X, u
NpPEeANoOYTUTENbHO K HHTEPBaNy, KOTOPbIH npoctupaercs oT X MuHyc 5 % ot X 1o X
matoc 5 % ot X. B KOHKpETHOM ke Cllydae UCMOJb30BaHUA B OTHOLIEHUHU TeMIepaTyp,
TEpMHUH “IIPUMEPHO”, PACIIOJOKEHHBIN Nepe] 3HaueHueM TeMiepaTypsl “Y ', B
HACTOsILIEN 3asBKe OTHOCUTCS K HHTEPBaly, KOTOPBI MpocTUpaeTcs OT 3HAaYEHUs
temnepatypsl Y Mmunyc 10 °C no Y nutoc 10 °C, npeanodYTUTENBHO K UHTEpBaly,
KoTopblii mpoctupaetrcs oT Y Munyc 5 °C no Y miroc 5 °C, B 4aCTHOCTH K UHTEpBaly,
KoTopblii mpoctupaetrcs oT Y Munyc 3 °C no Y nutoc 3 °C. KoMHaTHas temnepartypa
O3Ha4YaeT TeMIlepaTypy, coctapisarmyo npuMmepHo 25 °C. Koraa B HacTosiIel 3asBKe
UCTIOJIb3YIOT TEPMHUH N SKBUBAJEHT(-OB), T1€ N MpeACTaBiasieT co00i YUCio, B mpenenax
o0beMa HacTosIeN 3asBKH 3TO 0O3HAYAET, YTO N OTHOCUTCS K IPUMEPHOMY YHUCIY N,
NPEANOUYTUTEIBHO N OTHOCUTCS K TOYHOMY YHCIY N.

Bo Bcex cnyuasix, korzaa Ajs OIUCaHUs YUCIOBOTO AUANAa30Ha UCIOJb3YIOT CIOBO
“B mpexpenax Mexay’ uiu "oT - 10", HeOOXOAMMO MOHUMATh, YTO TPAHUYHBIE TOYKH
yKa3aHHOTO JMala3oHa OAHO3HAUYHO BKJIOYEHBI B 3TOT Auana3oH. Hanpumep: ecnu
Jyana3oH TeMIlepaTyp OMUCaH Kak Haxonsdimuiics B npenenax Mexay 40 °C u 80 °C
(mnmm cocrassromuii ot 40 °C no 80 °C), 3To 03HauaeT, yTo rpaHuyHble Touku 40 °C u
80 °C HaxonsTCs B 3TOM Mala30He; UK €CIU NIepeMeHHas onpejaesieHa Kak
npeacTaBisomas codoil uenoe 4ucyio B npenenax mexay | u 4 (wim ot 1 no 4), ato
O3HA4aeT, YTO MepeMeHHas pencTaBisier co0ol negoe uucio 1, 2, 3, win 4.

Bripakerne mac. % OTHOCUTCS K MPOLIEHTAM IO Macce, 10 CPAaBHEHHIO ¢ o0men
Maccol paccmarpuBaemMoil komno3unuu. [TonoGHbIM 00pa3zom, BeipaxkeHue 00/00
OTHOCHUTCS K COOTHOIIEHUIO MO 0O0BEMY ABYX PaCCMaTPHUBAEMBIX KOMIIOHEHTOB.

Bripakenne "06." o0o3HauaeT 0ObeMBI (B JI, HAIPUMEpP, PAaCTBOPHUTENSA) HA MacCy (B KT,



10

15

20

25

30

26

Hanpumep pearenra). Hanpumep, 7 06. o6o3navyaer 7 auTpoB (pacTBOPUTENISI) HA KT
(pearenTa).

Kpucrannnueckue GopMbl, B 4aCTHOCTH, 110 CYTH YUCTbIE KPUCTAIIUIECKUE
dbopmel COEJJMHEHM A B coOoTBETCTBHU C OAHUM U3 BAPUAHTOB OCYIIECTBJIEHHS 1) -
14) MOTyT NIPUMEHATHCSA B KaUeCTBE JIEKAPCTBEHHBIX CPEACTB, HAIIPUMEDP B BUJIE
dapmaneBTHUECKUX KOMITO3HIMI JJIs1 SHTEPATbHOTO MU MAapEeHTEPAIbHOIO
NPUMEHEHHUS.

15) [Ipyroit BapuaHT OCYIIECTBIEHUS, TAKUM 00pPa3oM, OTHOCHUTCS K
kpuctayunueckor popme COEMHEHUMA (1-nupuMuanH-2-ui-uuKJIONPOINI)-aMHU/1a
(3S,49)-1-uuknonponunmetrun-4-{[5-(2,4-nudrop-penunn)-uzokcason-3-kapOoHui|-
aMUHO } -TTUTIePUINH-3-KapOOHOBOH KUCIOTH B COOTBETCTBHH C OJJHUM U3 BapPUAHTOB
ocymecTBieHus 1) - 14), mpegHa3Hau€HHOU JJIsl IPUMEHEHHUS B KaU€CTBE
JEKapCTBEHHOTO CPEJICTBA.

Kpucrananyeckoe TBepaoe BEIECTBO, B YACTHOCTH, MO CYTHU YHCTOE
kpucrannuueckoe Teepaoe semectso COEJJMHEHUSA B cooTBeTCTBHU C OHUM U3
BAPUAHTOB OCYINECTBJIEHHUA 1) - 14) MOTYT NPUMEHATHCS B KAYECTBE OJJHOTO
KOMITOHEHTA WJIU B KA4ECTBE CMECH C APYTUMH KPUCTAJUIMYECKUMH (GOpMaMU HIIH
cmecu ¢ amopduoii popmoit COEJUHEHUA.

H3rorosnenne ¢papManeBTHUECKUX KOMIIO3ULIMI MOXET OCYLIECTBISATHCS
crioco0oM, U3BECTHBIM JIIOOOMY CHELUAIUCTY B JaHHOH obyiacTu (CMOTpPH, HAIpUMED,
Remington, 7he Science and Practice of Pharmacy, 21-e n3nanue (2005), gactsp 5,
“Pharmaceutical Manufacturing” [onyO6nukoBaHo uznaTenbcTBoM Lippincott Williams
& Wilkins]) myTem npuBeneHHs: KPUCTAIIINYECKUX (OPM B COOTBETCTBUH C
HACTOSIIUM U300peTeHHueM, HeoOs3aTebHO B KOMOUHAIINH C IPYTUMH T€PaneBTUYECKHU
LIEHHBIMU BELIECTBAMH, B TAJICHOBY JIEKAPCTBEHHYIO (OpMyY, BMECTE C MOAXOAAIIUMH,
HETOKCUYHBIMHU, HHEPTHBIMH, (papMaLleBTUUECKH MPUEMIIEMbIMHI TBEPABIMH WITH
KUAKMIMHU MaTepuajaMi HOCUTENS U, €CJIH 3TO SIBJISIETCS JKeJIaTeIbHbIM, OOBIYHBIMU
(dapmManeBTHUECKHE BCIOMOTATEIbHBIMU BELIIECTBAMH.

16) JlonmoTHUTENbHBIA BApHAHT OCYINECTBIEHUS U300pETEHUsI OTHOCUTCS K
(apManeBTHUECKUM KOMITO3UIUAM, COAEPIKAIIUM B KA4ECTBE AEHCTBYIOIErO
BemecTBa kpuctamnuueckywo popmy COEAMHEHUA (1-nupumunus-2-uin-
nukyonponun)-amuaa (3S,4S)-1-nuknonponunmerun-4-{[5-(2,4-guprop-pennn)-

M30KCa30J1-3-KapOOHUII |-aMUHO } -TUTNIePUINH-3-KapOOHOBON KHCIOTHI B COOTBETCTBHH
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C OTHUM M3 BapUAHTOB OcCyInecTBiIeHHs 1) - 14), u o MeHbIIell Mepe OUH
dapManeBTHUECKH MPUEMJIEMBII MaTepHal HOCUTEIS.

Takue ¢papmaneBTHIeCKHE KOMIIO3ULIUHU B COOTBETCTBUU C BAPUAHTOM
OCyLIECTBJIEHUs 16) B HaCTHOCTH, SIBJIAIOTCA MOJE3HBIMU AJIS NMPEAy NPEKACHUS UITU
JICUCHMS UJIH I TIPeNynpexXAeHUs/ PO UIaAKTHKH HIIH JIedeHus 3a00eBaHul Uin
HapyueHu#, cBsa3aHHbIxX ¢ perentopoM CXCR7 unu ero nurannamu.

17) JlonoTHUTENIbHBIH BapHAHT OCYINECTBICHUS U300pETeHUsI OTHOCUTCS K
(apMareBTHUYECKOH KOMIIO3ULIMM B COOTBETCTBHH C BAPHAHTOM OCYLIECTBIeHUs 14),
npu4eM yKa3aHHas papMareBTHYECKass KOMIIO3ULIKS NMPEICTaBIeHa B BUAe TaOJIEeTKH.

18) JlonmoTHUTENbHBIA BApHAHT OCYINECTBJICHUS N300PETEHUSI OTHOCUTCS K
(dapManeBTHUIECKOH KOMIIO3ULIUM B COOTBETCTBHH C BAPHAHTOM OCYIIECTBICHUs 14),
npu4eM yKazaHHas papMarneBTHYECKass KOMIIO3ULHS NMPEICTaBIEeHa B BUAE KAICYJIbI.

19) JlonoTHUTENBHBIN BApHAHT OCYINECTBJICHUS N300PETEHUSI OTHOCUTCS K
kpuctammueckoi popme COEIMHEHUMA (1-nupumMuanH-2-ui-ouKJIONPOIINI)-aMHU1a
(3S,49)-1-uuknonponmnmerun-4-{[5-(2,4-mudrop-penunn)-uzokcason-3-kapOonui|-
aAMUHO } -NTUTIePUINH-3-KapOOHOBOH KHUCIOTH B COOTBETCTBUH C OJJHUM U3 BapPUAHTOB
ocymecTBieHus 1) - 14) [B 4aCTHOCTH, K KPUCTAIIINYECKOH pOopMe B COOTBETCTBUU C
OJIHMM U3 BapHAHTOB OCYILIECTBJIEHUs 2) - 7)], IpeaHa3HaueHHOH 1JIs MPUMEHEHUs NPU
U3TrOTOBJIEHUHU (papMaLleBTUUECKONH KOMITIO3UI[UU, TPUYEM YKa3aHHAas
bapmaneBTHUECKass KOMIO3HULIHS COAEPIKUT B KaUeCTBE AEHCTBYIOIEro BELIeCTBA
COEJUHEHHMUE (1-nupumuaun-2-un-uukionponui)-amuaa (3S,4S)-1-
nuKjIonponuaMetui-4-{[5-(2,4-nudprop-dpenunn)-n3okcason-3-kapOOHMI |-aMUHO } -
NMUNepUanH-3-KapOOHOBOM KUCIOTHI, M 1O MEHbIIEH Mepe OnuH GapMaleBTUYeCKU
NPUEMJIEMBII MaTE€pHUaJ HOCUTEIS.

Jlnst Gosibineit ICHOCTH YTOYHUM, UYTO BAPUAHT OCYINECTBICHHS 19) OTHOCHTCS K
KpUCTAINYECKOH (popMe B COOTBETCTBHH C OAHUM M3 BAPUAHTOB OCYINECTBJIECHUS 1) -
14) [B 4aCTHOCTH, K KPHCTAJUIMYECKOH (POpME B COOTBETCTBUU C OJTHUM U3 BaPHAHTOB
OCyIIecTBJIeHUs 2) - 7)], KOTOpast ABISETCS MOAXOAsIIEel / KOTOPYIO MPUMEHSIIOT B
Ka4yecTBE MPOAYyKTa 3akmrountenbHol craguu Beigenenus COEJJMHEHUWA (manpumep,
TSI TOTO YTOOBI COOTBETCTBOBATH TPEOOBAHUAM B OTHOLIEHUH YHCTOTBI
(apMaLieBTHYECKOr0 MPOU3BOACTBA), IPU TOM, YTO rOTOBas hapMameBTUIECKAsI
KOMITO3ULIUSI B COOTBETCTBUH C BAPHAHTOM OCYIIECTBJIEHUs 17) MOXKET COAEPKATh HIIH
MOXKET HE COJIepIKaTh YKA3aHHYIO KPUCTAININUECKYIO GOopMy (HampuMmep, BCIEACTBUE

TOrO, 4TO NepBOHauanbHas Kpucramnndeckas gopma COEJAMHEHUA B nanpHelmem
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TpaHcPOPMUPYETCS BO BpeMsl MPOLIECCa U3TOTOBIEHUS U/UIU PACTBOPSIETCS B
dapmaLeBTHYECKH TpUEeMIEMOM(-bIX) MaTepuaie(-ax) HOCUTEIs; TAKUM 00pa3om, B
roroBoii ¢papmanesrudeckoi komnozuuu, COEJIMHEHUWE moxeTt npucyTcTBOBaTH B
HEKpHUCTAJINYEeCKOl popMe, B IPyroi KpUCTAJUIMYECKOH popMe, MJIM B pACTBOPEHHOM
BHJIE€, WJIK B TTOAOOHOM).

20) JIomOAHUTENbHBIN BapHAHT OCYIIECTBICHUS U300peTeHus, TaAKUM 00pa3om,
OTHOCHUTCA K (papMaLieBTHUECKOH KOMIO3UIIUU, COAEpIKAIlel B Ka4eCTBe
nericreyromero Bemecrsa COEJJMHEHUE (1-nmupuMuaus-2-mi-mukJIONpONNI)-aMia
(3S,49)-1-uuknonponunmerun-4-{[5-(2,4-nudrop-penunn)-uzokcason-3-kapOoHun|-
AMUHO } -TTUTIePUIUH-3-KapOOHOBOW KUCJIOTHI, MPUYEM YKa3aHHYIO (apMaieBTHYECKYIO
KOMITO3ULIMEO U3TOTABIHBAKOT MMOCPEACTBOM NMPUMEHEHHS KPHUCTAIIINIECKOH HOpMBI
COEAVHEHUA (1-nmupumuaun-2-un-uukionponui)-amuaa (3S,45)-1-
nukaonponuiMeTmi-4-{[5-(2,4-nudrop-peHun)-n30kca3omn-3-kapOOHII |-aMHHO } -
NUTNEePUIUH-3-KapOOHOBON KHUCIOTH B COOTBETCTBUH C OJJHUM U3 BaAPUAHTOB
ocymecTBieHus 1) - 14) [B 4aCTHOCTH, KPUCTAIINUECKONH POPMBI B COOTBETCTBHUH C
OJIHMM U3 BapHAHTOB OCYILIECTBJIEHHUS 2) - 7)] U O MEHbIIEH Mepe OJHOrO
dapManeBTHUECKH IPUEMIIEMOTO MaTepraia HOCUTEII.

21) JIonOTHUTENBHBIH BapHAHT OCYINECTBIEHUS N300pETeHUsI OTHOCUTCA K
(dbapmaLeBTHYECKONH KOMIIO3UIIUH B COOTBETCTBHUH C BAPUAHTOM ocyinecTBiaeHus 20),
npuyueM yka3zaHHas (papManeBTUYECKasi KOMIO3ULUS IPeICTaBIeHa B BUAE KATCYJIbI.

22) J1ONONHUTENbHBII BAPUAHT OCYINECTBIEHUS N300PETEHUSI OTHOCUTCS K
kpuctannudeckoit popme COEJAMHEHUA (1-nupuMuauH-2-ui-UHKJIOMPOITHI)-aMUIa
(3S,49)-1-uuxknonponunmetun-4-{[5-(2,4-nudrop-penun)-uzokcason-3-kapOoHu]-
aAMUHO } -TTUTNIePUINH-3-KapOOHOBOM KUCJIOTHI B COOTBETCTBHH C OJJHUM U3 BaAPUAHTOB
ocymecTBieHus 1) - 14), npeqHa3HaueHHOW JJIsl MPUMEHEHUS NIPU MPEAYNPEKIACHUH /
npoduIaKTUKE WU JeYeHN U 3a00JIeBaHUI WU HAPYIIEHUH, CBSI3aHHBIX C PELIENITOPOM
CXCR7 unu ero JuraHgamu.

23) JIoTOTHUTENBHBIH BAPUAHT OCYIIECTBIEHUS U300pETEHNs OTHOCUTCS K
kpuctamnueckoi popme COEIMHEHUMA (1-nmupumMuanH-2-ui-uuKJIONPOINI)-aMHU1a
(3S,49)-1-uuknonponmnmetrun-4-{[5-(2,4-nudrop-dpenunn)-u3zokcason-3-kapOonui|-
aMUHO } -ITUTIEPUANH-3-KapOOHOBOH KUCJIOTH B COOTBETCTBUH C OJJHUM U3 BaApPUAHTOB
ocymecTBieHus 1) - 14), npeaHa3Ha4eHHOW JJIsl MPUMEHEHHS TPU U3TOTOBJIEHUHU
JE€KapCTBEHHOTO CPENCTBA A MpeaynpexxaeHus / npoQUIaKTHKH WU JTeIEHUs

3a00JIeBaHMI WU HapyLIeHUH, cBsi3aHHbIX ¢ peuenTtopoM CXCR7 unu ero nurangamu.
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Kpucranmmueckue popmer COEJIMHEHUWSA, koTophie OnipeneieHbl B OQHOM U3
BAPUAHTOB OCYINECTBJIEHUA 1) - 14), ABNSAIOTCS MOJE3HBIMU IJIs IPENYIPEKICHUS /
npoUIAKTUKH UK JIeYeHHs 3a001eBaHU UM HAPYLIEHUH, CBA3AHHBIX C PELIENTOPOM
CXCR7 unu ero nurasaaMu, KOTOpbI€, B YaCTHOCTH, OTHOCATCSL K HAPYLICHUSM,
cBsA3aHHbIM ¢ nuchyHkuueid penentopa CXCR7, unu ¢ quchyHkuel nepegayu
auraHaamu curHajoB yepe3 CXCR7, unu ¢ guchyHkuuei nepenavu JuraHaaMu
CXCR7 (CXCL12 u CXCL11) curnanos uepe3 apyrue ux peuentopsl (CXCR4 u
CXCR3).

Takue 3aboneBanuii win HapyueHus, cesizanuble ¢ perentopoM CXCR7 unu ero
JUTaHAAMH, B YaCTHOCTHU, BBIOMPAIOT U3 TPYNIbI, COCTOAIIECH U3

epaka (B YaCTHOCTH, ONMYXOJel rOJOBHOI'O MO3Ta, KOTOPBIE BKIIFOYAIOT
3JI0KAYECTBEHHBIE TIIMOMBI, MYJBTH(HOPMHYIO TJIHOOJACTOMY; HEHPOOIACTOMBI, paka
MOAXKEeNyA0YHOMN JKeye3bl, BKJI0Yas aJleHOKapLUHOMY MOJKENyIOUHON
KeJe3bl/afeHOKAPIIMHOMY MPOTOKOB MOKENYIOYHOH KeJe3bl, paKOBBIX 3a00JIeBaHUI
KEJNYIOYHO-KUIIEYHOTO TPAKTA, BKIFOUYAsI KAPITUHOMY TOJICTON KHUIIKH,
renaToleUIIOSIPHYIO KapLUUHOMY U pak enyaka; capkoMsl Kanomu; neiiko30B,
BKJItOUasi T-KJIeTOUHBIHN JIEHKO3 B3POCIHBIX, TUM(GOMBI, paKa JIETKOro; paka MOJIOYHOM
Kene3bl;, pablOMHOCAPKOMBI; paka MPEeACTATENbHON KeJe3bl; MIOCKOKIETOYHOI0 paka
NULIEeBOAA; MIOCKOKJIETOYHON KapLUHOMBI TOJOCTH PTA; paka dHAOMETpHUS,
KapLMHOMBI IIUTOBUIHOMN JKeJIe3bl, BKIIIOUAs NaNMUIIPHYI0 KapLUHOMY IIUTOBUIHON
JKeJIe3bl, METACTaTHYECKUX PAKOBBIX 3a00J€BaHMIl, METACTa3 B JIETKUX, paKka KOXH,
BKJIFOYAsl MEJAHOMY U METAaCTaTUYECKYI0 MEJAHOMY, PaKka MOUYE€BOIO My3bIps;
MHOKECTBEHHOW MHEJIOMBI, OCTEOCAPKOMBI; paKa rOJOBbI U IIEH; a TAKKE KaPLUHOM
MOYKH, BKJIFOYasi CBETIOKJIETOUHYIO MOYEUYHO-KJIETOUHYIO KapLUUHOMY,
METACTATUYECKYIO CBETJIOKJIETOUYHYIO MOYEYHO-KJIETOUHYIO KapLUHOMY );

® BOCTIAIUTENbHBIX 3a001eBaHNH (B YACTHOCTH, XPOHUYECKOTO PUHOCHHYCHUTA,
aCTMBI, XPOHUYECKOI OOCTPYKTUBHOHN 0O0JI€3HU JIETKHUX, ATEPOCKIEPO3a, MUOKAPAUTA, U
CapKOMI03a; B YACTHOCTH, XPOHUYECKOTO PHHOCUHYCUTA, ACTMBbI, U aTEPOCKIEPO3a);

® AyTOMMMYHHBIX HapYIIEHHUH (B YaCTHOCTH (BOCIAJUTENbHBIX )
IeMUENNHU3UPYIuX 3aboneBanuii, paccessHaoro ckieposa (PC); cuaapoma I'uiiena-
Bbappe; peemarongnoro aptputa (PA), BoCmaiuTeNbHbIX 3a00I€BaHUN KUIIEYHUKA
(B3K, B yacTHOCTH, KOTOpBIE BKIHOUAKOT 3aboneBanne KpoHa u s3BEeHHBINH KOJIHT);
cuctemMHo# kpacHo# Bosyanku (CKB); BomyaHouHOTro HepuTa, MUHTEPCTULHATIBHOTO

HUCTHUTA, FH}OTquyBCTBHTeHbHOﬁ HeJIMaKruu, ayTOUMMMYHHOT O SHHe(baJ'IOMI/IeJ'II/ITa;
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ocTeoapTpuTa; U quadetos | Tuna; B 4aCTHOCTH, ayTOUMMYHHBIX HapyIIeHUH,
00Jaalo X BOCMAJIUTEIbHBIM KOMIIOHEHTOM, TAKUX Kak (BOCIAIUTEIbHbIE)
IeMUENNHU3UPYoIue 3a001eBaHms, pacCessHHbIN ckiepo3, cuaapoM [ uitena-bappe,
PEeBMATOUAHBIN apTPUT, BOCTIAIUTENbHBIC 3a00/I€BaHUS KULICUHUKA, CHCTEMHAs
KpacHas BOJIYAHKA, BOJTYAHOUHBIN HE(PUT, U ayTOUMMYHHBIH dHLEedantoMuenur);

® OTTOP)KEHUsI TPAHCIJIAaHTaTa (B YACTHOCTH, PEAKLUH OTTOPKEHHS MOYEYHOTO
AJIOTPAHCIUIAHTATA, CEPACYHON PEaKIU OTTOPIKEHUS aJUIOTPAHCIIJIAHTATA, U
3a00JIeBaHMI TPAHCIUIAHTAT MPOTUB XO3MHA, BBI3BAHHBIE BCIEICTBUE
TPAHCIUIAHTALIMN F€MOIO3TUYECKHUX CTBOJIOBBIX KJIETOK); H

¢ hubposa (B yactHOCTH, PUOpO3a MedyeHu, nUppo3a neueHu, Gudposa Jerkux, B
YaCTHOCTH, UAUOMATHIECKOro pubpo3a nerkux).

B yacTHOCTH, Takue 3a00J€BaHUS WIIM HAPYIIEHUs, CBSI3aHHbIE C PELENTOPOM
CXCR7 unu ero nurasaaMu, IpeACcTaBIsIOT co00# pakoBbie 3a00eBaHNUs,
ayTOMMMYHHbBIC HApYIIEHUs (B YaCTHOCTH, ayTOUMMYHHbIE HapYIIEHUsI, KOTOPbIE
00Jaat0T BOCTIATUTEIbHBIM KOMIIOHEHTOM), a Takxe Guodpos.

Kpowme Toro, nonosHurtenbHble 3a001€BaHUS TN HAPYIIEHUS, CBSI3aHHBIX C
peuentopoM CXCR7 mnm ero nurangamu, mpeacTaBisiioT coOoi 3adoseBanus,
cBsizanHble ¢ onocpenoBaHHbIMU CXCR7 n/unu CXCL12 u/unn CXCL11
METaCTa3UPOBAHUEM, XEMOTAKCHCOM, aJre3uei KJIeToK, TPaHCIHAOTEINAIbHON
Murpauuei, npoaudepanneil u/ U CoXpaHeHuEeM KU3HECTTOCOOHOCTH KJIETOK.

Kpome Toro, oTaeapHble AOMOTHUTEIbHbIE 3a00J€BaHNS NN HAPYLIEHHUS,
cBsizaHHble ¢ perentopom CXCR7 unu ero guranmaaMu, NpeacTaBysSiOT coOO
nposudepaTUBHYO N1HabeTHYECKYI0 PETHHONATHIO; TNXOopaaky 3anagHoro Huma;
3a00JIeBaHUS JIETOYHBIX COCYOB, OCTPYIO MOYEYHYIO HEIOCTATOYHOCTD, HIIEMHUIO,
BKJIFOYAsl UIIEMHUIO TOJJOBHOTO MO3Ta, OCTPBIH KOPOHAPHBIH CUHIPOM, MOBPEXKIACHUE
LIEHTPAJbHOW HEPBHOM CUCTEMBI, THIEPIUNUIEMHUIO, THIEPTEH3UIO, JETOYHY IO
TUNEPTEH3UI0, CBSI3aHHBIN C IUTa-TOKCHHOM MeMOJUTHYECKHI YPEMUUYECKUH CHHIPOM,
nmpedKJIaMICcHio, moBpexaenue cocynos, BUU / CITU]], anruoreHes, a Takxe
nucyHKLIHH TOJIOBHOTO MO3ra U HEHPOHOB (HampuMep, BOCMAINUTENbHbIE KOMIOHEHTHI
Oone3nu AnprreiiMepa), BBI3BAHHBIE CTPECCOM PACCTPOICTBA (TaKHe KaK TPEBOKHOE
paccTpONCTBO, AEMpeccusi, 1 MOCTTPABMATHIECKOE CTPECCOBOE PACCTPOHCTBO), a
TaKke 3a00JeBaHMs, CBA3AHHBIE C OMUOUJHBIMH PELENTOPaMH, SHIOMETPUO3,
ayTOMMMYHHBIA THPEOUAUT, 3a00JI€BaHMS, CBSI3aHHBIE C HEOBACKYJIsIpU3auen

XOPHUOHUJEH, aANJIACTUYECKY aHeMuI0, cuHapoMm Illerpena u sutunuro. B oraenbHOM
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NOJIBAPUAHTE OCYINECTBJIECHUS, TAKOE OTAENbHOE OMOJTHUTENbHOE 3a00IeBaHNe NN
HapyueHue, cesizanHHblie ¢ peuentopoM CXCR7 unm ero nuraHgamu, nNpeacTaBisieT
co0Oli JIETOYHYIO TUIIEPTEH3HUIO.

Tepmun "pak" OTHOCUTCSI KO BCEM BHAAM PaKOBBIX 3a00JIeBaHUI, TAKUM KaK
KapILUHOMBI, aleHOKAPLIMHOMBI, JIEHKO3bI, CAPKOMBI, TUM(POMBI, MUEIIOMA,;
METacTaTUYECKHE paKoBbie 3a00JIe€BaHMUs, OMYXOJH I'OJIOBHOTO MO3Ta; HEHPOoOIacTOMBI,
pakoBbie 3a00JIeBaHUS TTOKENYJOYHOH *KeJe3bl; paKOBbIe 3a00JIeBaHUS JKEJIYy JOYHO-
KHIIEYHOrO TPAKTa; paKOBbie 3a00NE€BaAHUS JIETKHUX;, PAKOBbIe 3a00JIEBAHUSI MOJIOYHOM
JKeJe3bl;, paKoBblie 3a00JI€BaHUS MPEACTATENBHOHN JKele3bl, paKOBbIe 3a00IeBaAHUS
SHIOMETPHUsI; PAKOBBIE 3a00JI€BAHUS KOXKH; PAKOBbIE 3a00JI€BAHUSI MOYEBOTO My3BIPS,;
pakoBbie 3a00JIeBaHUS TOJIOBBI M €, HEHPOIHAOKPHUHHBIE OIYXOJIH; PAKOBBIE
3a00JIeBaHMs SMYHUKOB; PAKOBBIC 3a00J€BaHUS IEHKH MAaTKH; OMYXOJH MOJOCTH PTa;
Hazo(apuHreansbHble OMYXOJHU; TOPAKAJBbHBIN pakoBble 3a00JIEBAaHUS; a TAKXKe
ONYXOJIU, UHAYLIUPYEMbIE BUPYCOM.

B yacTHOCTH, TEpPMUH OTHOCHUTCS K ONYyXOJSIM I'OJIOBHOT'O MO3ra, BKJIKOUas
METAacTa3bl B TOJIOBHOM MO3T€, 3JI0KAaYECTBEHHBIE TIHOMBI, MYJIbTH()OPMHYIO
ruo0aacToMy, MeayIo0IacTOMy, MEHMHTHOMBI, HeHpoOaacToMe, paky
MOAXKENyA0YHOMN JKeNe3bl, BKJI0Yas aJJeHOKapLUHOMY MOKENyJO4YHON
KeJe3bl/afeHOKapIIUHOMY MPOTOKOB MOAXKENYIOYHOH JKele3bl; PAKOBBIM
3a00JI€BaHMSIM JKeJTyJOYHO-KHUILIEYHOT O TPAKTa, BKJIIOUAsi KAPLIUHOMY TOJICTOW KHIIKH,
aAe€HOMY TOJICTOH U MPSIMOM KUIIKH, al€HOKAapLUMHOMY TOJICTON U NPSIMOM KUILIKH,
METaCTaTUYECKUN paK TOJCTON U NMPSIMON KUIIKH, CEMEWHbIN aeHOMATO3HbIN MOJUIO03
(CAIl), pak xenyaka, pak »KeIT4HOTO My3bIPsi, XOJAHTHOKAPIIUHOMY,
renaToleIIJSIPHYI0 KapuuHOMY; capkoMe Kanomy; neliko3am, BKIOYast OCTPbIN
MUEJIOUIHBIN Jieliko3, T-KIeTOYHbIN JIeliko3 B3pOCibIX; tuMpomMam, BKIIrOYas JuMdomy
bepkurra, numdpomy Xomxkkuaa, MALT-numdpomy, 1 nepBUUHYIO HHTPAOKYJISIpHYIO B-
KJIETOYHYIO JIUM(POMY; paKy JIETKUX, BKIKOUYAsi HEMEJIKOKJIETOYHBIH PaK JIETKHUX; PaKy
MOJIOYHOH 3KeJjie3bl, BKIoUas TPUKIbl HETATUBHYIO KAPLIMHOMY MOJIOUHOH JKelle3bl;
pabgoMuoOcapkoMe; paKy MpeacTaTeIbHOU KeJie3bl, BKIUasl YCTOHYNBBIN K KaCTpalUu
pak MpencTaTeNbHON XkKeJe3bl; MIOCKOKJIETOYHOMY PaKky NMUILEeBOAA; MIOCKOKIETOYHOM
KapuuHOMe (TTOJIOCTH PTA); PaKy SHAOMETPHUS, KaPLUHOME IMUTOBUIHON JKEJe3bl,
BKJIIOUYAsl NANWJISIPHYIO KapLUUHOMY LIUTOBUAHOM KeJe3bl, METACTATUYECKUM PAKOBBIM
3a00JIEBaHMSIM, METACTa3aM B JIETKHUX;, PaKy KOXH, BKJIIOYas MEIAHOMY U

METACTATUYCCKYO MEJIAHOMY, paKy MOYEBOTO IMY3bIPs, BKIIIOYass OHKOMApKEP paka
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MOYEBOTO MY3bIpsl, YPOTENHAIbHOKIETOUHYIO KaPLUHOMY, MHOKE€CTBEHHBIM
MHEJIOMaM; OCTE€OCAPKOMeE, paKy rOJIOBbI U LI€H;, U KapLIUHOMAaM IOYKH, BKJIIOYasl
MOYE€YHO-KJIETOUHYI KapLUHOMY, CBETJOKJIETOUHYIO MOUYEYHO-KJIETOUYHYIO KapLIUHOMY,
METACTaTUYECKYIO MOYEYHO-KJIETOYHYIO KAPLIMHOMY, METaCTaTUYECKYIO
CBETJIOKJIETOYHYIO MOYEUHO-KJIETOUHYIO0 KapLUUHOMY,; a TaKKe K HEHPO3HIAOKPHUHHBIM
OMyYXOJISIM; PaKy SMYHUKOB, PaKy IIEHKU MATKU, OMyXOJsIM MOJNOCTH PTa;
Ha30(apUHreaNbHBIM OMYXOJISIM, TOPAKaJbHOMY PaKy; XOPHOKAPLUHOME;, CaApKOME
IOuHra; u k onyxossiM, HHAYLUUPYEMBIM BUPYCOM.

B yactHOCTH, TepMUH "pak" OTHOCUTCSA K 3JI0Ka4YE€CTBEHHOI IJIMOMeE, B
4aCTHOCTH, K MyJbTU(OPMHOU rrobiacToMe, HelpobiacTomMe, K paKOBbIM
3a00JIEBAaHUSIM TTOJIKENTY JOUHOM JKeJe3bl, B YACTHOCTH, aJICHOKAPLIMHOME MPOTOKOB
NoAXeNnya04YHOM xene3bl;, k capkome Kanomu, T-kneTouHoMy Jefiko3y B3pOCIBIX,
auMpoMe; paKy JErkKoro, paKky MOJOYHOM Keye3bl; pabloMHOCapKOMeE, paKy
NpeaCTaTeNbHOMN JKeyle3bl, MNIOCKOKJIETOUHOMY paKy MUIIEBOAA; NIOCKOKJIETOUHON
KapuuHOMe (TTOJIOCTH PTA); PaKy SHAOMETPUS;, MAMWUISIPHON KapLIMHOME IIUTOBUIHON
JKeJie3bl; METaCTaTUUECKOMY PaKy, MeTacTa3aM B JIETKUX; MeJaHOME, PaKy MOUY€BOI0
Ny3bIpsi; MHOKECTBEHHBIM MHEJIOMaM; OCT€0CapKoMe; PaKOBBIM 3a00JI€BAHUIM
JKEJyA0YHO-KUIIEUYHOTO TPAKTa, B YACTHOCTH, K KapLUHOME TOJICTON KUILIKH,
renaToLesUIOISIPHON KaplMHOME U paKy XKeJyAKa, K paKky TOJIOBBI U LIEH; a TAKXKe K
CBETJIOKJIETOUHOH MMOYeYHO-KJIeTOUHOH kapuuHome. [IpennoururenpbHo TepMuH "pak"
OTHOCHUTCSI K 3JI0KQYECTBEHHOW IJIMOME, B HACTHOCTH, K MYJIbTH(HOPMHOM
rnmnobiacToMe; K pakoBBIM 3a00JI€BAHUAM MOJKEIYIOYHOH JKeJe3bl, B YaCTHOCTH, K
aZ€HOKapLUUHOME MPOTOKOB MOXKENYAOYHON KeJe3bl; K NanWIIIPHON KapLuHOME
IIUTOBUAHOMN JKeJe3bl, renaToLeUII0JIPHON KapLIUHOME, paKy JIETKOrO; paKy
MOJIOYHOH JKeJIe3bl, METACTATUYECKIUM PAKOBBIM 3a00JI€BaHUSAM, METACTa3aM B JIETKHUX;
MeJlaHOME;, KapLIUHOME TOJICTON KMIIKH, PaKy rOJIOBBI U LI€H; a TakxkKe K
CBETJIOKJIETOYHON MOYEYHO-KJIETOUHON KapLHHOME.

Kpucranmmueckue popmer COEJITUHEHUWSA, koTophie onpenesieHbl B OOHOM H3
BAPUAHTOB OCYINEeCTBJIEHHUA 1) - 14), B 4ACTHOCTH, MOTYT OBITh MOJIE3HBIMU B KAYECTBE
TEePANEeBTHUYECKUX CPEACTB I NpeaynpexaeHns / npoQIaKTHKU WIIU JI€YSHUs paka,
KOTOPBIH OMpeaeseH BhIIIe, MPHYEM YKa3aHHBIN pak MpeacTasisier coOoi
METAaCTaTUYECKUH pak / pak, oOpasyromuil MeTacTassl.

Kpucranmnueckue ¢popmser COEJJMHEHU S, koTopble onpeneneHsl B OTHOM U3

BAPUAHTOB OCYyINEeCTBJIEeHHUA 1) - 14), B 4aCTHOCTHU, MOT'YT OBITh MOJIE3HBIMU B KAYECTBE
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TEepPANeBTHUECKUX CPEACTB IS MpeaynpexaeHus / mpoQUIakTHKH WU JEYEHUs pakKa.
IIpu 3TOM OHU MOTYT NIPUMEHSATHCS B KAUECTBE €IMHCTBEHHOIO T€PAaNeBTUUYECKOTO
CPEeACTBa UM B KOMOMHAILMY C OJTHUM HJIM HECKOJBKHUMHU XUMHOTEPANEBTUYECKUMHU
CpeACTBaMU W/WUJIU Jy4eBOW Tepamnuei U/ uimu TapreTHol Tepanueii. B ornenbHOM
MOJBAPUAHTE OCYINECTBJIECHUs, Koraa coenuHenue Gopmynsl (1) npuMeHsIOT as
npenynpexaeHus / npoGUIaKTHKH WK JIEYEHUs paKa, B KOMOMHAIIUY C OOHUM WJIU
HECKOJIbKMMHU XUMHOTEPANEeBTUYECKUMH CPEACTBAMU /WU JIy4eBOU Tepanuei u/uiu
TapreTHOW Tepamnuel, TaKol pak mpeacTaBisieT cOOO0H, B YaCTHOCTH, 3JI0Ka4eCTBEHHY IO
IJIMOMY, B YaCTHOCTH, MYJbTH(POPMHYIO TIIHOOJACTOMY;, PaK MOMKEIyJOYHOH JKeJe3Hl,
B YaCTHOCTH, aJI€HOKAPLIUHOMY IIPOTOKOB IMOJKENYIOUHOH Kelle3bl;, ManuJIAPHYI0
KapLUHOMY LIUTOBUHOM JKeJie3bl; MEeTacTa3bl B JErKHUX, MEJIaHOMY; PaK JIErkoro,
METaCTaTUYECKHE PaKOBBIC 3a00J€BaHNUS, IeMaTOLEUTIOJISIPHYIO KAPIIUHOMY; PaK
MOJIOYHOMH >KeJie3bl, paK TOJCTOU U NPAMON KUIIKHU, UIN paK FOJOBHI U en. Takoe
KOMOMHHPOBAHHOE JICUEHHUE MOXKET OCYIIECTBISATHCA OJHOBPEMEHHO, MO OTAEIbHOCTH,
UJIU B TE€UE€HUE ONpPEEIEeHHOr0 epruoia BPEMEHHU.

Takum oOpazom, n300peTeHne TaKkKe OTHOCUTCS K (papMaLeBTUUYECKUM
KOMITO3ULIUSIM, COJep KaUM (papMalieBTHIECKH MPUeMIIeMbIH MaTepral HOCUTEIS, U:

e kpuctaiunyeckyro popmy COEJJMHEHM A, koTtopast onpeneneHa B OQHOM U3
BAPUAHTOB OCyIlecTBIeHUs 1) - 14);

® 11 OTHO UJIU HECKOJBKO LUTOTOKCHUYECKUX XUMHOTEPANEBTUYECKUX CPEACTB.

Hzo0perenue, TakuM 00pa3oM, JONOJIHUTEIBHO OTHOCUTCSA K HA0OPY, KOTOPBIi
BKJIOUAET

¢ hapMaleBTUYECKYIO KOMIIO3ULIMIO, PH 3TOM yKa3aHHAs KOMITO3ULIUS COAEPKUT
(apMareBTHYECKH MPUEMJIEMBII MaTepHal HOCUTENSA, U KPUCTAIINYECKHue (GOpMBI
COEJJUHEHU A, kotopble onpeaeneHsl B OAHOM U3 BAPUAHTOB OCYINECTBICHHS 1) -
14),

® 1 UHCTPYKLIMH MPUMEHEHHUs YKa3aHHOH (apMaleBTUIECKONH KOMIO3HIIUU JJIS
NpeAyNpekAeHUs WIH JIeYeHUs paka (B YaCTHOCTH, 3JI0Ka4€CTBEHHOH IIIMOMBI, B
YaCTHOCTH, MYJbTU(HOPMHON TTHOOIACTOMBI), B KOMOWHAIIMY C XUMHUOTepanueil u/unu
Jy4eBOH Tepanueil u/uiau TapreTHOH Tepanueii.

Tepmunsl "nyueBas Tepanusa" unu "paguanuoHHas Tepanusa" uiu

"OHKOpagUOJOTrUs" OTHOCATCS K MEAULIMHCKOMY NMPUMEHEHUI0O HOHU3UPYIOLIETO
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U3JIyYeHUs] IS IpenynpexxaeHns (aIblOBaHTHAs Tepanus) U/ UJIH JIEUeHUs PaKa,
BKJIIOYAsl HAPYKHYIO U BHYTPEHHIOK JIYYEBYIO TEPAIHIO.

Tepmun "TapretHas Tepanus" OTHOCUTCS K NPEAYNPEKACHUIO / PO HIAKTUKE
(agprOBaHTHAs Teparus) U/UIU JEYEHUIO paka OJHUM MJIM HECKOJIbKUMU
IPOTHUBOONYXOJIEBBIMHU CPEICTBAMH, TAKUMH KaK MaJjble MOJIEKYJIbl UJIU AHTUTENA,
KOTOpbI€ AEHCTBYIOT Ha ONpe/eJeHHbIe TUIBI PAKOBBIX KJIETOK HUJIM CTPOMAJIbHBIX
KJIeTOK. HekoTopbie BUIBI TAPTreTHOM Tepanuu OJOKUPYIOT NeHCTBHE ONMpeaeeHHBIX
(dbepMeHTOB, OENIKOB, HJIH APYTUX MOJEKYJ, KOTOPbIe Y4aCTBYIOT B POCTE U
pacnpoCTpaHEHUH PAKOBBIX KJIETOK. J[pyrux BHIBI TAPreTHOHN TEparuu MOMOTAOT
UMMYHHOW CUCTEME YHUUYTOXKATh PAKOBBIE KJIETKH (MMMYHOTEPAIHs ); UJIH OCTABJISITH
TOKCUYHBIE BEIECTBA HEMOCPEICTBEHHO B PAKOBBIE KJIETKH U YHUUTOXKATH UX.
IIpumepoM TapreTHON Tepanuu, KOTOpasl, B YaCTHOCTH, ABJISIETCA MOAXOASIIEH IS
KOMOWHHUPOBAHMS C COEIMHEHUSIMUA B COOTBETCTBHH C HACTOSIIUM H300pEeTEHHEM,
SABJISIETCS] UYMMYHOTEPAIHUs], B YaCTHOCTH, UMMYHOTEPAIHS, [eJeHAPaBIEHHO
BO3JIEMCTBYOIIAs HA perenTop 1 mporpaMMHUpPyeMON KJIE€TOUYHOH CMEPTH (penenTop
PD-1) nnn Ha ero nurann PD-L1 (Feig C. et al., PNAS 2013).

B cnyuae ee npumeHeHHUs B KOMOMHALUK ¢ coequHeHussMu popmyasl (I), Tepmun
"TapreTHas Tepanus", B 4aCTHOCTH, OTHOCUTCS K IPUMEHEHUIO TAKUX areHTOB, KaK:

a) HNHruburops! penentopos snuaepManbHoro pakropa pocra (PODP) unn
Onokupyromue anturena (Hanpumep, I'eputunud, Spnotunud, Adarunud, UkoTunuo,
Jlanatuuuo6, ITanutymymab, 3anyrymymad, Humorysymad, Maty3symad u
erykcumab);

0) HWuruburopsl B-RAF (nmanpumep, Bemypadenuod, Copadenud,
Habpadpennd, GDC-0879, PLX-4720, LGX818);

B) HWuruburopsl apomarassl (Hanpumep. Dk3eMecTtaH, JleTposo,
Amnactpo3son, Boposon, ®opmecran, @anposon),

r) NHruOutopsl KOHTPOJIBHBIX TOYEK HMMYHHOTO OTBeTa (HApuUMep, aHTH-
PDI1-anturena, Takue kak [TemOponuzymad (Jlambponuszymad, MK-3475), Husonymao,
Mununuzymad, AMP-514/MED10680; Huskomosekyasipabie anTu-PD1 BemecTsa,
TaKue, KaKk HampuMmep, coenuHeHus, packpoireie B WO 2015/033299, WO 2015/044900
u WO 2015/034820; antu-PD1L anTutena, takue kak BMS-936559, arezonusymab
(MPDL3280A), MEDI4736, aBenymab (MSB0010718C); antu-PDL2 anturena, rakue

kak AMP224, antu-CTLA-4 anTuTena, Takue Kak UMMIUMyMal, TpeMuiMymao);
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) CpencrBa BakIMHaUHUH (HampuMep, BAKIMHALMS IE€HIPUTHBIMH
KJIETKaMH, BaKLIMHALIMS NeNTHAAMU WK Oenkamu (Hanpumep, nentuaom gpl00 unu
nentugoM MAGE-A3);

e) OOpaTHOe BBeAeHNE MOJYUYCHHBIX OT MAIlMEHTa HJIM AJJIOTeHHBIX (He
CBOMX) PAKOBBIX KJIETOK, FT€HETUYECKH MOAH(PUIINPOBAHHBIX IS CEKPEeLUn
UMMYHOMOJEIUPYIOIHUX (PaKkTOPOB, TAKUX KaK TeH-TpaHCPHUIMpOBaHHASA
OMyXO0JIEBOKJIETOYHAsI BAKLMHA, CEKPETUPYIOLIAsl IPaHYJIOLMUTAPHO-MaKpOdareasbHbIi
kojnoHuectumynupyrwmui gakrop (GM-CSF) (Bakunna GVAX), wnu res-
TpaHCUUHMPOBAHHAS OMYXOJEBOKJIETOYHAS BAKLIMHA, CEKpETUpYyromas Jurana Fms-
nonoOHo# tTuposunkunassl 3 (Flt-3) (Baknuna FVAX), nnn ycunusaromast Toll-
nofo0HbBIEe penenTophl BAKI[MHA HA OCHOBE OMYXOJIEBBIX KJIETOK, cekpeTupyrmnx GM-
CSF (Bakumna TEGVAX);

x) AnonTHBHBIE HMMYHOIIPENapaThl Ha OCHOBE T-KJIETOK, KOTOpbIE
BKJIFOYAIOT MOAUGHUIUPOBaHHBIE T-KJIETKH C XUMEPHBIM aHTUTE€HHBIM PELENTOPOM
(CAR) (manmpumep, CTLO19);

3) Tepanus Ha OCHOBE UTOKUHOB UM MMMYHOLIUTOKHHOB (Hampumep,
uHTepdepoH anpda, uarepdepon 6era, nHTepPepoH ramMma, HHTEPIAECHKUH 2,
uHTepielkuH 15);

u) Aronuctsl Toll-monodueix pernentopos (TLR) (Hanpumep, pe3suKBUMO/,
UMHUKBUMOJ, rIroKonupano3uia-munug A, CpG-oaurone3oKkCHHYKJISOTH b );

K) Ananoru Tanugomuna (Hanpumep, Jlenanugomun, I[Tomanugomun);

) Nuruburopsl ungonaMuH-2,3-quokcurenassl (IDO) u/vinum HHrHOUTOPbI
tpunrodan-2,3-guokcurenassl (TDO) (manpumep, NLG919/Munokcumon, IMT (1-
metuntpuntodan), INCB024360);,

M) AKTHBAaTOPBI KOCTUMYJIHPVIOIUX penentopoB T-kieTok (Hampumep,
aHTUTeNa MpOoTHB rera aktusanuu Jumdonnutos 3 (LAG-3) (takue kak BMS-986016);
aHTUTeNa NpoTHB T-KjIeTouyHOro UMMyHoraoOyauna u 0enka myunsa-3 (TIM-3),
antutena npotus CD137/4-1BB (manpumep, BMS-663513/ ypenymab), anTutena x
uMMyHoOTI00y InHOTIONO00HBIM penentopaM (KIR) kimeTok-KuiepoB, HAIpUMeD,
Jnpunymab (IPH2102/BMS-986015); anturena nporus OX40/CD134 (mancemeicTBO
peuenTopoB (aKkTopa HEKPO3a OMyxoJiu, WwieH 4), anturena npotuB OX40-
muranaa/CD252; aHTuTena NpoTUB CEMEMHOr0 reHa MIFOKOKOPTUKOH-UHYLIUPOBAHHOTO
P®HO (peyenmopa ¢paxmopa nexposza onyxonu) (GITR) (trakue xkaxk TRX518) , anturena

npotuB CD40 (unen 5 Hancemeticrsa peuentopa PHO (pakmopa nexposa onyxonu))
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(taxkue kak CP-870 893); anturena npotus CD40-nmuranaa (takue kaxk BG9588);
anturtena nporus CD28);

H) Monekyibl, CBA3BIBAIOIINE ONMyXOJecTenPUIEeCKU aHTUTEH, a TaKxkKe
MapKephl MOBEPXHOCTU T-KJIETOK, Takue Kak Oucrneunduueckne aHTUTENIA UIH
dparmeHTrl aHTHTEN, OENIKN-MUMETUKH AHTUTEJ, TAKHUE KaK CHEelUaIu3UpOBAHHbBIC
Oenku ¢ ankupuHOBBIM MOoBTOpOoM (DARPINS), npusnekaromuii T-knetku
oucneunduueckuii akrusarop (BITE, nanpumep, AMG103, AMG330);

0) AHTHTENIa UJTU HU3KOMOJIEKYJISIPHbIE HHTUOUTOPBI, HALlEJICHHbIE Ha
peuenrtop konoHuectumyaupyromero pakropa-1 (CSF-1R) (manpumep, RG7155 unn
PLX3397).

B ciyuae ux nmpuMeHeHHs] B KOMOMHAIIMU C KPUCTAJUIMYECKUMU popmamu
COEJJUHEHU A, koTopble OnpenesieHbl B OAHOM U3 BAPUAHTOB OCYINECTBICHHS 1) -
14), mpeANOYTHTEIbHBIMH SIBISIOTCSA UHTHOUTOPBI KOHTPOJBHBIX TOUYEK HMMYHHOTO
OTBETA, TaKHe KaK T€, KOTOPbIE NMEPEUUCIIEHBI B IyHKTE T'), & TAK)KE€ B YACTHOCTH, TE€,
KOTOpBIE HalLleJIEHbl Ha penentop | mporpaMMHUpyeMON KJIETOUHON cMepTH (penenTop
PD-1) nnu Ha ero nuraux PD-L1.

Tepmun "xumuorepanus" OTHOCUTCA K JE€YEHHUIO paKka C IPUMEHEHHEM OJHOI0
WJIH HECKOJIBKUX [IUTOTOKCHYECKUX MPOTUBOOMYXOJEBBIX CPEeACTB ("LUTOTOKCUYECKHE
XUMHOTEpaneBTuYecKue cpencraa’). XuMHOTEPAIUIO 4acTO MPUMEHSIOT B COUETAHUH C
APYTUMH BUJIAMU JIEUEHHS paka, TAKUMH KaK pajualMOHHAs Tepanus Win
XUPYprudeckoe BMeIaTeNbCTBO. TEPMUH B HaCTHOCTH, OTHOCHUTCS K TPAJAULIMOHHBIM
XHUMHOTEPANEBTHUYECKUM CPEICTBAM, KOTOPbIE IEHCTBYIOT MOCPEACTBOM YHUUTOKEHHUS
KJIETOK, KOTOpbI€ OBICTPO AEJSATCS, YTO SBJISIETCS OAHUM M3 OCHOBHBIX CBOWCTB
OONBIIMHCTBA PAKOBBIX KJIETOK. BO BpeMsi XMMHUOTEpAIMU MOXKET MPUMEHSATHCS OJTHO
JEKapCTBEHHOE CPEIACTBO 32 OJAHU MpUeM (OTHOKOMIIOHEHTHAsE XUMUOTEPAITHS ) HIIH
HECKOJIBKO JIEKAPCTBEHHBIX CPEJCTB B OJHO M TO ke BpeMs (KOMOMHHpPOBaHHAs
XUMHOTEPANUS HJIH MHOTOKOMIIOHEHTHAsI XUMHOTepanusi). XuMHOTEPAHIO C
NPUMEHEHUEM JICKAPCTBEHHBIX CPEICTB, KOTOPBhIE HAUHHAIOT MPOSBIATH
LIUTOTOKCUYECKOE 1eHiCTBHUE TOJbKO MO/ BO3JEHCTBUEM CBETA, Ha3bIBAIOT
doroxumuorepanueil min GOTOAMHAMHYECKOW Tepanuei.

TepMuH “HUTOTOKCUYECKOE XUMUOTEPATIEBTUYECKOE CPEACTBO  HIIU
“XUMHOTEpaneBTUUECKOE CPEACTBO , KAK €r0 UCMOJb3YIOT B 3TOH 3asBKE, OTHOCUTCS K
AKTUBHOMY IPOTHUBOOMYXOJEBOMY CPEACTBY, KOTOPOE BBI3bIBAET AIlOITO3 UM rubenb

HEKPOTHUYECKUX KIJICTOK. B cjiydqac €ro npuMEcHEHUS B KOM6I/IHaLII/II/I C COEAUHCHUAMU
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dopmyel (1), TepMUH B 4aCTHOCTH, OTHOCHUTCS K TPAAULIMOHHBIM LIUTOTOKCHYECKUM
XUMHUOTEPANIeBTHYECKUM CPECTBAM, TAKHM KaK:

a) ANTKMJIUPYIOIIHE BellecTBa (HampuMep, MEXJIOPETaMIH, XJIOPaMOyIUII,
uukinodochamua, udbochamuna, CTpeno3oOUNH, KAPMYCTHH, JOMYCTHH, MedanaH,
OycynbdaH, nakapOa3uH, TEMO30JOMH/, THOTENA WU aJTPETAMUH, B YaCTHOCTH,
TEMO30JIOMU] ),

0) JIEKapCTBEHHBIE CPEACTBA HA OCHOBE IUIATHHBI (HApUMEp, LUCIIIATHH,
KapOOIJIATUH U OKCAJUILJIATHH),

B) aHTUMETa0ONNTHBIE JIEKAPCTBEHHbIE CpenCcTBa (Harpumep, S-
dropypanmia, kaneuuTaOuH, 6-MEPKANTONYPHUH, METOTPEKCAT, FTeMUUTA0UH,
uutapabuH, ¢prynapabuH UIu meMeTpeKcen),

r) NPOTHBOONYXOJIEBbIE AHTHOMOTUKH (HApUMep, AayHOPYOHULIHH,
OOKCOpyOUIUH, SUpyOuLKH, nAapyOULINH, aKTHHOMULIHH-D, 61eoMUINH,
MUTOMHIUH-C HJIM MUTOKCAHPOH),

) UHTUOUTOPBI MUTO3a (HApHUMeEp, MaKJIUTAKCEN, TOLEeTaKC e,
nkcabenuinoH, BUHOIACTHH, BAHKPUCTHUH, BUHOPEJIOWH, BUHIE3UH WIN 3CTPAMYCTHH);
WITH

€) UHIUOUTOPBI TOMON30MepPa3bl (HAIpUMeEp, STOMO3U, TEHUIIO3HU, TOIOTEKAaH,
UPUHOTEKaH, TU(IOMOTEKAH WIH STOMOTEKaH ).

B ciyyae ux nmpuMeHeHHs B KOMOMHAIMY C KPUCTAININYECKUMU pOopMaMu
COEAMHEHMU A, xotopsle onpeaeneHbl B OAHOM U3 BapPHAHTOB OCYIIECTBJIeHUs 1) -
14), npeANOYTHTEIbHBIMH [IUTOTOKCUYECKUMH XUMUOTEPANEBTHYECKIMHU CPEICTBAMHU
SIBJIIFOTCSI YIIOMSIHYThIE BbIIIE aJIKUIUPYIOI[UE BEIIeCTBa (B 4aCTHOCTH,
MeXJIopeTaMuH, xjJopaMOyuui, uukinodochamun, upochamuna, cTpeno3onuH,
KapMyCTHH, JIOMyCTHH, Meydanan, Oycynbdan, nakapbasuH, 3-metui-(TpuaseH-1-
un)umuaaszon-4-kapookcamua (MTIC) u ux mposiekapcTBa, Takue B YaCTHOCTH, KaK
TEMO30JIOMHUJ, THOTEMA, aJITPETAMHUH; WJIH (apMaleBTUIECKH PHEMIIEMbIE COJIU
YKa3aHHBIX COeIUHEHHH, B YaCTHOCTH, TEMO30JOMHK/Ia); a TaK)Ke HHIMOUTOPbI MUTO3a
(B 4aCTHOCTH, MAKJIUTAKCEJ, TOLETAKCeN, UKCaOEenIOH, BUHOJIACTUH, BUHKPUCTHH,
BUHOPEJNOUH, BUHAE3HMH, 3CTPAMYCTHH, UJIKM (apMaleBTUYECKH MpHUEMJIEMbIe COJU
yKa3aHHbIX COEMHEHHNH; B YaCTHOCTH, nakjguTakcena). Haunbonee
NPeaNnOYTUTEIbHBIMU IUTOTOKCUYECKIMU XUMHOTEPANEeBTHYECKUMH CPEICTBAMH,
NOJJIeKAIMUMH MPUMEHEHHIO B KOMOMHAILUK ¢ coequHeHussMu popmyasl (1), saBisrorcs

CPeACTBa, KOTOPbIe OOBIMHO NPUMEHSIOT MPH JEYEHUU MYJIbTUHOPMHOM
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ri1uo0IacTOMBI, B YaCTHOCTH, TEMO30J0MU. B paBHOM CTeneHN NMpenmnoYTUTENbHON
ABJISIETCA JyuyeBas Tepanusl.

XUMHOTEpanus MOXKET NMPOBOJUTHCS C JIeueOHOH LEeNbl0, UM OHA MOXET OBbITh
HalpaBJjieHa Ha NPOJJIEHUE )KU3HU WIN HA CMSTY€HUEe CUMIITOMOB.

a) Xumuorepanusi KOMOMHUPOBAaHHAS THIIA IPEACTABISAET COOOM
IIPUMEHEHHE JIEKAPCTBEHHBIX CPEACTB HAPAAY C APYIUX METOAAaMU JICUCHHUs paka,
TaKUMHU KaK pajuallMOHHAs Teparnusi Uil XUPYypPruieckoe BMEIaTeIbCTBO.

0) WHOyKIIMOHHASI XUMHOTEpanus IpeacTaBisieT COOOH Tepanuo nepBoi
JUHUY JJIs JIEYeHUs paka ¢ MpUMEeHEeHHEM XUMHOTEPaneBTHYeCKOro JJeKapCTBEHHOTO
cpencTBa. YKa3aHHBIH TUI XUMUOTEPANUH MPUMEHSIOT JJIsl IeueOHON Len.

B) Konconmuaupyromas XUMHOTEpanus MPeaCcTaBIseT COOON Teparuro,
KOTOPYIO MPOBOIAT MOCJE PEMHUCCUU I IPOJICHHS 00IIero BpeMeHu 0e3 peruIuBoB
OoJie3HU U A5 yIydIeHus: o0meil BbKUBaeMOCTH. JlekapCTBEHHOE CPEeICTBO, KOTOPOe
IIPU 5TOM NPUMEHSIIOT, SIBJISIETCS] TAKUM K€, KaK U JIEKapCTBEHHOE CPEACTBO, C
MOMOLIBIO KOTOPOI'0 AOCTUIJIM PEMUCCHHU.

r) HNHTeHcupuuupoBaHHast XUMUOTEPAIHS SBISETCS HASHTUYHON
KOHCOJNUAUPYIOIIEH XUMUOTEPANINHU, HO IIPU 3TOM NPUMEHSIOT JIEKapCTBEHHOE
CPEeACTBO, OTIMYHOE OT TOTO, KOTOPO€ MPUMEHSIN B UHAYKLIUOHHON XUMUOTEPANNH.

) KomOuHupOBaHHAas XUMHOTEPAINHUs BKJIIOYAET JIEUEHUE MalleHTa
HECKOJIbKMMH Pa3JIMYHBIMU JIEKAPCTBEHHBIMU CPEACTBAMU OJHOBPEMEHHO.
JlexapCTBEHHBIE CPEACTBA PA3IUYAIOTCS IO CBOUM MEXaHU3MaM JIEeHCTBUS U MOOOYHBIM
s¢pexram. Hanbonpmum npenMyInecTBOM ABJISIETCS MUHUMHU3AIMS IAHCOB Pa3BUTHUSA
yCTOWYUBOCTHU K OJJHOMY U3 areHTOB. Takike, 4aCTO JEeKapCTBEHHbIE CPEICTBA MOTYT
NPUMEHSIThCS B 00Jiee HU3KUX J103aX, YTO YMEHbBINAET TOKCUYHOCTD.

e) HeoanaproBaHTHYIO XUMUOTEpPANNIO MPOBOAST A0 JOKAJIbHON Tepanuu,
TaKOW Kak XUPYpPTrUYecKOoe BMENIaTelbCTBO, U OHA MpeJHa3HaYeHa JJis COKpAlleHUs B
oObeMe nepBUYHON onmyxosn. Ee Take MpoBOIST B OTHOIIEHHH PAaKOBBIX 3a00NeBaHU
C BBICOKMM PUCKOM MHKPOMETACTATHYECKOTO 3a00IeBaHUS.

x) ANBIOBAaHTHYIO XMMUOTEPAIUIO IPOBOJAT MOCIE JOKAJIbHON Tepanuu
(myueBas Tepanus WM XUPYPrudeckoe BMemarensbcTBo). OHa MOKET MPUMEHSIThCS,
KOra uMeeTcst He0OoIbIIoe JOKAa3aTeNbCTBO HATUYHUS pPaka, HO IPU 3TOM CYLIECTBYET
puck peruausa. OHa TakXKe MMOJE3Ha Il YHHYTOXKEHUS JIIOOBIX PAKOBBIX KJIETOK,

KOTOpbI€ PAaCNpOCTPAHWINCh HA APYTrUe 4acTu Teja. Y Ka3aHHble MUKPOMETACTa3bl
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MO>KHO JIEUUTh a{bIOBAHTHON XUMHOTEpPANUEH, U PU 3TOM OHA MOXKET CHUXKATh
JaCTOTY PELUIUBOB, BbI3bIBAEMbIX 3TUMH AUCCEMHUHUPOBAHHBIMHU KJIETKAMHU.

3) ITopnep:kuBaroLIas XUMHUOTEPAIIHs MIPEICTABIAET COOON MOBTOPHYIO
TEepanuio ¢ IPUMEHEHUEeM HU3KUX J103 JJIs MPOJJIEHUs epUuoaa peMUCCUH.

u) Pe3epBHYI0 XUMHOTEPAIIUIO UIIN MAJUNIMATUBHYI XUMHOTEPATIHIO
npoBoaAT 0e3 jJedueOHON Lesn, a MPOCTO AJIsI YMEHBIIEHUSI ONMyXOJEBOr0 BO3IEHCTBUS U
IJ1s1 yBEJIMUEHUS TTPOJOJKUTEbHOCTH KU3HU. [ yKa3aHHBIX PEKUMOB, OOBIUHO
OKHMIAETCS JIYYIIHH NMPpoPHIb TOKCHIHOCTH.

B ciyuae komOunupoBanus ¢ kpucraunaeckumu popmamu COEJUHEHM A,
KOTOpPBIE ONpeNesIeHbl B OJHOM M3 BAPUAHTOB OCYyINeCTBJIECHHS 1) - 14),
npoduIakTUYECKue WK JedeOHble BUIABI XUMHOTEepanuu (Win mutatis mutandis:
Jy4eBOH Tepanuu), TAKUE KaK BUIbI, MEPEUNCICHHBIE BbILIE B MyHKTaX a), 0) B), T), 1),
a Tak)Xe, B YaCTHOCTH B MYHKTAaX JK) U/UIH 3), ABJISAIOTCS MPEANOUYTHTEIbHBIMU.

B HacToseil 3asBke TEPMUH “OJJHOBPEMEHHO , KOT1a OH OTHOCUTCSA K TUIY
NPUMEHEHUs, O3HAYaeT TO, YTO PACCMATPUBAEMBbIH TUI IPUMEHEHHUSI COCTOUT B
NPUMEHEHHUH JIBYX HUIH OOJIBIIETO KOJMYECTBA NEHCTBYIOIUX BEIIECTB U/HMIIM TEpaInuii
NpUONIU3UTENBHO B OJTHO U TO )K€ BPEMsI; IPU 3TOM IOHSITHO, YTO OAHOBPEMEHHOE
IPUMEHEHHE B PE3YJIbTaTe MPUBOAUT K TOMY, YTO CYOBEKT MOABEPraeTCsl BO3AEHCTBUIO
ABYX WU OOJNBIIEro KOJUYECTBa AEHCTBYIOINX BELUECTB W/UIU Tepanui B OAHO U TO
xe Bpems. [Ipu omHOBpeMEHHOM NMPUMEHEHHH, YKa3aHHbIe ABA WU OoJblnee
KOJIMYECTBO AEHCTBYIOIIUX BELIECTB MOTYT NIPUMEHATHCS B (PUKCHPOBAHHOM
KOMOUWHAIMH, U B SKBUBAJEHTHON HE(YPUKCUPOBAHHON KOMOUHAILIUY (HATIPUMED,
NOCPEACTBOM MPUMEHEHHUS ABYX WJIH OOJBIIEr0 KOJUYECTBA PA3HbIX
(apMareBTHUYECKHX KOMITO3ULIHH, MOAIEKAIIUX BBEICHHIO MMOCPEICTBOM TAKOTO XKe
NyTH BBEACHUs NMPUOIU3UTENBHO B OJJHO U TO K€ BPEMsl), UJIU JK€ TIOCPEICTBOM
He(PUKCHUPOBAHHOW KOMOMHAIINHU, HCIIOIB3Ysl ABA UJIH OOJiee pa3HbIX MyTel BBEICHUS,;
npuYeM YKa3aHHOE MPUBOAHUT K TOMY, YTO CyOBEKT MOABEPraeTcsi BO3AEHCTBUIO ABYX
WM OOJIBINETO KOJMYECTBA NEHCTBYIOIUX BEIIECTB U/HIIM T€PANHil OTHOBPEMEHHO.

B HacTosimeit 3asgBke TepMUH “(PUKCHUPOBAHHASI KOMOWHALHS , KOTJIa OTHOCHUTCS K
TUIMY IPUMEHEHHS, O3HAYaeT TO, YTO PACCMATPHUBAEMbII TUII IPUMEHEHHUSI COCTOUT B
NPUMEHEHUHU ONHON (papManeBTHUECKOH KOMIIO3ULIMH, KOTOPAasi IPU 3TOM COJEPIKHUT
nBa WM Oosblee KOJUYECTBO JEHCTBYIOIUX BELIECTB.

B HacToseil 3a8BKke TEPMUH “IIO OTAEIBHOCTH , KOIAA OTHOCUTCS TUIY

NPpUMECHECHUA, O3HAYACT TO, 4YTO paCCManHBaeMbIﬁ THUII TPUMCHCHUS COCTOUT B



10

15

20

25

30

40

NPUMEHEHHUH JIBYX HJIM OOJIBINETO KOJIHMYECTBA NEHCTBYIOIUX BEIIECTB U/HIIM TEpanuii
Ha Pa3Hble MOMEHTBHI BPEMEHU, IPUYEM MOHATHO, YTO OTAEJIbHOE NPUMEHEHUE B UTOTE
IPUBOAUT K NMOJYUEeHHUIO (a3bl JedeHus (HapuMep, COCTABJISAIOIEH 0 MeHbIIeH Mepe
1 yac, B 4aCTHOCTH, IO MEHbLIEH Mepe 6 4acoB, B HACTHOCTH, 10 MEHbIIEH Mepe

12 vacoB), rae cyOBbeKT Mpu 3TOM MOABEPraeTcs BO3AEHCTBHUIO ABYX HJIH OOJbIIETO
KOJIMYECTBA AEHCTBYIOIIHUX BEIECTB WU/MJIM TEPANUi B OAHO U TO K€ BpEeMsl, IpU4YeM
Takoe "OTHebHOE MPUMEHEHHE" MOKET B HEKOTOPBIX CIydasiX Tak:ke BKJIOUYaTh Ga3y
JeYeHUs, TJIe Ha MPOTSHKEHUHU HEKOTOPOTro Mepruoaa BpeMeHH (Harnpumep, Ha
NPOTSKEHUU 110 MEHbIIENH Mepe 12 4acoB, B 4aCTHOCTH, IO MEHbIIEH Mepe Ha
NPOTSIKEHUH OJTHOTO JTHsA) CyOBEKT MOABEPraeTcsi BO3AECHCTBUIO TOJIbKO OJHOTO H3
ABYX HJIU OOJIBIIErO KOJUYeCTBa NeHCTBYIOINX BEINeCTB W/ miu Tepanuii. Takum
o0pas3om, OTAeNbHOE MPUMEHEHNE, B YACTHOCTH OTHOCHUTCS K CHTYaLUsIM, 1€ OTHO
IeHCTBYIOIIEe BEIIECTBO MPUHUMAIOT W/ MM TEPANUIO POBOAST, HAIPUMED OJIUH pa3 B
I€Hb, a Ipyrue, HanpuMmep, ABa pasa B JeHb, TPU pas3a B AEHb, Pa3 B ABa AHsA, IPUYEM
BCJIEZICTBHE TAKOTO THIIAa MPUMEHEHHUs CyOBEKT MOABEPraeTcsl BO3AEHCTBHIO ABYX HIIH
OonbIIero KoJNUeCcTBa AEHCTBYIOUX BEINECTB U/HJIM TEPANUHA B OJHO U TO JK€ BPEMs
IO CYTH Ha NPOTSKEHUU BCero nepuoaa jedueHus. OTaeabHOe NIPUMEHEHHUE TaKKe
OTHOCUTCS K CUTyallusiM, i€ IO MEHbIIEH Mepe OJHO U3 NEHCTBYKOILIUX BELIECTB
U/UIU Tepanui MPUMEHSIOT C NEPUOANYHOCTBIO, 3HAUUTENBHO A0JbIIEH, YeM
eXXeIHEeBHO (K MpuMepy, OAHMH pa3 WM IBA pas3a B JeHb), (HAIIpUMED, TIe OTHO
AEeHCTBYIOIIEe BEIeCTBO NPUMEHSIOT /NN JIedeHUe IPOBOASIT, HAIPUMEp, OAMH pa3
WM ABa pas3a B J€Hb, a JPyTrHe NpU 3TOM IPUMEHSIOT OAUH pa3 B Hepemo ). Hanpumep,
B Clly4yae MPUMEHEHHs] B KOMOMHAUUK C (HampuMep, eKeHeaeIbHOW HTu
IBYXHEIENbHOW) JIy4eBOI Tepanuei, HaCTOS e KPUCTAILIHYECKHE () OPMBbI
COEJJUHEHU A, kotopble onpeneneHsl B OAHOM U3 BAPUAHTOB OCYINECTBICHHS 1) -
14), BO3MOKHO OyOyT MPUMEHATHCSA "OTAEIBHO".

ITon npuMeHeHneM “B TeueHUe ONpeeeHHOr o Nepruoaa BpeMeHU B HacTOosLIeH
3asBK€ MOPAa3yMeBAETCs MOCIEN0BaTEIbHOE MPUMEHEHNE IBYX UJIH OOJBIIETO
KOJIMYECTBa JEHCTBYIOIINX BELUIECTB W/WUJIN Tepanuil B pazHoe BpeMs. B wacTHOCTH,
TEPMHH OTHOCHUTCS K CIIOCOOY MPUMEHEHHs, B COOTBETCTBUHU C KOTOPBIM MOJHOE
NPUMEHEHNE OJHOrO ASHCTBYIOLINX BEIECTB M/MJIM Tepanui 3aBepIIaroT 10 Hadaia
npuMeHeHue npyroro / apyrux. Takum oOpa3om, siIBAAETCS BO3MOKHBIM IPUMEHSITh

OOHO U3 HeﬁCTBy}OHLI/IX BCIICCTB u/uiau TepaHI/Iﬁ Ha MPOTAXKCHHUN HECKOJbKUX MECALICB
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10 IPUMEHEHUs APYroro(-ux) neicTyomero(-1ux) Bemecrsa(BenecTs) 1/ uim
Tepanuu(-ui).

IIpumeHeHue “B TeueHUE ONPENENEHHOrO NePU0Ja BpEMEHHN  TAaK)Ke BKJIIOYAeT
cutyanuu, rae kpucramiudeckue Gpopmer COEJJMHEHUM A, koTopeie onpeneneHsl B
OJTHOM U3 BapUAHTOB ocyinecTBieHus 1) — 14, OyayT npuUMeHSTbCS IPH TEPaIuH,
KOTOpasi HAYMHAETCs MOCJIe 3aBEPUISHUs] MPOBEACHUs TepBOHAa4YaIbHON XUMUOTEPAIUU
WM paguoTepanuy UK TAPreTHOW Tepanuu (Hanpumep, UHAYKIIUOHHON
XUMHOTEPAUN), TIPH 3TOM HEOOs3aTeNbHO YKa3aHHas Tepanus Oyner
KOMOMHHPOBATHCS C MOCJIEAYIOIEH / TeKyIel XuMUOTepaniueil uiiu pagnoTepanuen
WJIM TApreTHOW Tepamnuel (HanmpuMep, B KOMOMHAIIMN ¢ KOHCOJNUIUPYIO I EeH
XUMHOTEpanuel, MHTeHCU(UIUPOBAHHON XUMUOTEPANHeH, abI0BAHTHON
XUMHUOTEPANNEN, U NMOAACPKUBAIOLIEH XUMUOTEepanue;, Ui ux
paanoTepaneBTUYECKUMH SKBUBAJEHTAMHU); IIPU 3TOM TaKas Mochenyromas / TeKymas
XUMHOTEPANUs WIIH PAAUOTEPAINs WU TapreTHas Tepanus OyaeT mpoOBOAUTHCS
OJIHOBPEMEHHO WJIU MO OTAEJNbHOCTH C Tepanuel, NpUMEHSIOIeN KpucTaJlindecKue
dopmer COEJJUHEHM S, koTopble onpenesieHbl B OTHOM U3 BAPHAHTOB
ocymecTBieHus 1) - 14).

AyTOMMMYHHBIE HapyIIE€HUsI MOTYT OBITh ONpeneeHbl KaK TaKhe, KOTOpbIe
BKJIFOYAIOT (BOCMAJMTENbHbBIE) NEeMUETUHU3UPYIOLUe 3a00JIeBaHUsI, PACCESHHBIN
cknepos, (PC); cunnpom I'uitena-bappe; pesmarounnsiii aptput (PA);
BOCHanuTenbHoe 3aboneBanue kuumeyHuka (B3K, B wactHocTH, BKIIOYas 3a00neBaHne
KpoHa ¥ si3BE€HHBIN KOJHUT); CUCTEMHYIO KpacHyt BosuaHky (CKB); BosuaHOYHBIH
He(PUT; UHTEPCTULHANBHBIN LUCTHUT; TJIIIOTEHYYBCTBUTENBHYIO ETHAKUIO,
ayTOMMMYHHBIN 3HIe(ATOMHETUT; OCTEoapTPUT; a Takxke auaders! I Tuna. Kpome
TOTrO, ayTOUMMYHHBIE 3a00JIeBaHUsI TAKXKe€ BKJIIOYAIOT TAKUE HAPYLIEHUs], KaK IICOpHas3;
NICOPHATUYECKUN apTPUT; aHTUPOCHOTUNUIHBIA CHHAPOM, THPEOHIUT, TAKOH KakK
THUPEOUIUT XaUIUMOTO; JUM(POLUTAPHBIA THPEOUIUT, MUACTEHUIO Eravis; YBEUT;
SMUCKJIEPUT;, CKIepUT, cuHapoM KaBacaku; yBeOpeTUHUT;, 3aJHUHN YBEUT, YBEUT,
CBSI3aHHBIN ¢ 00Ne3HbpI0 bexuera, yBeOMEHUHT €aIbHbIN CHHAPOM; aJlIEPTUIECKUN
5HUIE(ATOMHUECNNT, ATONMHYECKHE 3a00IeBaHNs, TAKHE KaK PUHUT, KOHBIOKTHBHUT,
IEPMATHUT, & TAK)KE MPOSIBIICHHBIE TTOCIE HHPEKIINN ayTONMMYHHBIE 3a00JI€BaHUS,
BKJIFOYAsl PEBMATHYECKYIO JIUXOPAAKY M MPOSBICHHBIH MOCe HHpeKIuu
rioMepyiaoHedput. B oTnenbHOM nmoaBapuaHTe OCYIIECTBICHHS, Ay TOUMMYHHBIE

HapymcHus, B 4aCTHOCTH, OTHOCATCSA K ayTOUMMYHHbBIM HAPYIMCHUAM, HMCIOIIIUM
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BOCIAJIUTEbHBIA KOMIIOHEHT, OTAEIbHBIMUA MPUMEPAMH KOTOPBIX SIBISIOTCA
(BocmanuTe N bHBIC) AEMHUEIUHU3UPYIOI e 3a00IeBaHus, paccessHHbIN ckiepos, (PC),
cunapom I'uitena-bappe, pesmarounnsiit aprput (PA), BocnanurenbHoe 3a00neBanue
kumeunnka (B3K, B Tom uncne Bxirouas 3aboneBanne KpoHa u si3BEHHBIH KOJUT),
cucreMHas kpacHas Bouanka (CKB), BoruaHOYHBIH HEQPUT, U ayTOMMMY HHBIH
sHUE(ATOMUECITHUT.

BocnanurenbHbie 3a00JieBaHUsI MOTYT OBITh OTIpeeNIeHbl KaK TaKue, KOTOphIE B
YaCTHOCTH, BKJIIOYAIOT XPOHUYECKUN PUHYCHUT, & TAKXKE aCTMY, XPOHUUYECKYIO
o0cTpykTUBHYIO Oose3Hb erkux (XOBJI), aTepockiiepo3, MUOKapIUT, 3a00IeBaHE
CYXHX TJla3, CAPKOUA03, BOCMAIUTEIbHbIE MUOTIATHH, & TAKXKE OCTPOE MOBPEXKIACHUE
JETKHUX.

OTTop’keHuEe TPaHCIIJIAHTATa MOKET OBITh OTIPEAETIEHO KaK TaKoe, KOTOpOoe
BKJIFOYAET PEAKLHIO OTTOPKEHHs TPAHCIUIAHTUPOBAHHBIX OPTaHOB, TAKUX KaK MOYKA,
nevYeHb, CepPALle, JIETKOE, MOKENyA0UHAS JKelie3a, porosas 000J04YKa Ti1a3a, U KOXa,
3a00JIeBaHNS TPAHCIUIAHTAT MPOTHUB XO35IMHA, BHI3BAHHBIEC BCJIEACTBHE TPAHCILUIAHTALUH
reéMOTIO3THYECKUX CTBOJIOBBIX KJIETOK, XPOHUYECKYIO PEAKLIHIO OTTOPKEHUS
AJUIOTPAHCIUIAHTATA U XPOHUYECKYIO BACKYJIOMATHIO aJUIOTPAHCIIJIAHTATA.

®ubpo3 MokeT OBITh OTpeaeSieH KaK TaKOH, KOTOPBIA B YaCTHOCTH, BKJIIOYAET
¢ubpo3 neyeHu, uuppo3 nedeHu, GuoOpPo3 Jerkux, uanonaTndeckuit GuoOpo3 Jerkux,
noueuHblit Gubpo3, sHAOMUOKApAUANbHBIN GUOPO3, a Takke apTpoPudpo3.

Kpucranmnueckue popmer COEJJUHEHU S, koTopble onpeneneHsl B OTHOM U3
BAPUAHTOB OCYINECTBJIECHUS 1) - 14), SIBISIOTCS TaKXKe MOJE3HbIMU JJISl TPUMEHEHHUS B
cnocobe MpOoPUIAKTHKHU HIIH JICUEHHUSI OMyXO0JIel, KOTOPhIA BKIIOYAET MPUMEHEHHUE
5} PeKTUBHOTO KONMMYECTBA YKA3aHHON KPUCTAIINYECKOH GOpMBI, MpUueM yKa3aHHOEe
3¢ pekTHBHOE KOMUYECTBO MPUBOIHUT K U3MEHEHHUIO CBOHCTBA OMYXOJIH, U MPHYEM
yKa3aHHOE U3MEHEHHUE MOJYYalOT B PE3yJIbTATe MOAYJISIUHA CUTHAJIBHOTO MyTH
peuentopa CXCL11/CXCL12; mpu 3ToM Takasi mpopuIaKTHKA UITH JIEYEHHE MOKET
He00s13aTEeNbHO OCYIIECTBIATHCS B KOMOMHALNY C TPAAULUOHHBIM
XUMHOTEPANEBTHUYECKUM HIJIH PAAHOTEPANIEBTUYECKUM JiedeHUEeM (Tie B YKa3aHHOM
cilydae OMyXOJib MPEACTABJIAET COOO0H, B YACTHOCTH, 3JIOKaYE€CTBEHHYIO IITHOMY, B
YaCTHOCTH, MyJIbTU(GOpMHYIO raunobdiactomy). Takoe KOMOMHUPOBAHHOE JIEUCHUE
MOJKET OCYINECTBIATHCS OAHOBPEMEHHO, 110 OTAEIbHOCTH, U/WJIU B T€UEHUE

ONpPEACICHHOIO nN€pruoga BpeCMECHU.
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Kpucranmmueckue popmer COEJIMHEHMWSA, koTophie OnIpeneieHbl B OTHOM U3
BAPUAHTOB OCYIIECTBJIEHUA 1) - 14), ABNSAIOTCS TaKXKe MOJE3HbIMU JUJI IPUMEHEHUS B
croco0e MOAYJISIIUA UMMYHHOTO OTBETA, KOTOPBIN BKJIIOYAET NMPUMEHEHHE
3} PeKTUBHOTO KONMYECTBA YKa3aHHON KPUCTAIINYECKON OopMBI, MpHUeM yKa3aHHOE
3¢ pexkTuBHOE KOMMUYECTBO MOAYJIUPYET BOCTIAIUTENbHOE 3a00JIeBaHKe, U MIPU 3TOM
yKa3aHHbII OTBET omocpenyercs curHaibHbiM nyTeM peuentopa CXCL11/CXCL12.

Hacrosimee n3obpereHne Takke OTHOCUTCS K CIIOCO0Y MOTy4deHUs
COEJJUHEHUMA B sHaHTHOMEpPHO OoOOrameHHo# ¢popme, 1 kK cnocodaM MoJydeHus U
ompeneneHus xapakrepuctuk kpuctamnudeckux Gopm COEJUHEHNA B
COOTBETCTBUH C OHUM M3 BAPUAHTOB ocyIlnecTByieHHs 1) - 14). YkasaHHbIe cIOCOOBI

OINUCAaHBI B IPOLIEAYPAX U3JIOKEHHON HUXKE DKCIEPUMEHTAIbHONW YaCTH.

BKCHCDI/IMCHTaJ'lebIe npoueavpbi:

Bce temnepatypsl ykasansl B °C. KoMmmepuecku AOCTYyHbIE UCXOAHBIE
MaTepHualbl MPUMEHSIOT B IOJIYy4eHHOM BHe 0e3 manpHeimeit ounctku. Eciu He
YKa3aHO MHOE, BCE PEaKLUU NPOBOAAT B BBICYLIEHHON B CYIINJbHOU €YU
nabopatopHoOl nocyne B atMmocdepe azora uinu aproHa. CoequHEHUsT OUHII AN
NOCPEACTBOM KOJIOHOYHOH (isuI-xpomMaTorpapuu Ha CHIIMKArese Wik MocpeacTBOM
npenapatuBHoil BOXKX. Coenunenusi, onucanHble B U300pETEHUH, XapaKTEePU30BAIUCH
naHHbIMU JKX-MC (BpeMst ynepkuBaHUs tr IPEACTABIEHO B MUH, MOJIEKYJIsIpHAs
Macca, MOoJy4eHHasi HA OCHOBAHUM MacC-CIEKTPa, IPeICTaBiIeHa B I/MOJIb), IPUMEHsIS
yCJIOBUS, IEPEUHCICHHbIE HIXKE. B ciydasx, Korga CoOeIUHEHHUsI B COOTBETCTBUU C
HACTOSIUM U300pETeHUEM TOSIBJISIIOTCS B BUJE CMECH KOH(OPMAILMOHHBIX H30MEPOB,
B UaCTHOCTH, BUAUMBIX Ha criekTpax XXX-MC, npencraBieHo BpeMs yIepKUBaHUS

HauboJiee pacIpoOCTPaHEHHOTO KOH(pOpMepa.

AMP-cnekTpockonus

Crextpomerp Bruker Avance II, o6opynosarnsiii ('H) Ultrashield™ Magnet ¢
paboueii vactoroit 400 MI'n u natuukom BBO 5 MM unu natuukom PAXTI 1 mwm, unn
Bruker Avance III HD Ascend ¢ gacroroii 500 MI' (‘H), marauT ocnamen DCH-
KPUOZATYUKOM. XUMHUYECKHEe CABUTH (8) MPeACTaBIECHBl B MUJUIMOHHBIX JOJISIX (M.11.)
OTHOCHUTEJbHO MPOTOHHBIX PE30HAHCOB, MOJYUYEHHbIE B PE3YJIbTATE HETIOJHOTO
nedrepupoBanus pactsopurtens AMP, nanpumep, nusa numeruncyiabdoxcuna d(H)

cocrasiseT 2,49 m.a., nus xjaopodopma d(H) 7,24 m.a.. Cokpawmenus ¢, 0, T, KB U M
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OTHOCSITCSI K CHHTJIETY, NyOJIeTy, TPUILIETY, KBaAPTETy, MYJIbTHILUIETY U YUl K

yUIUPEHHOMY, COOTBeTCTBeHHO. KOHCTaHTHI B3aumozelcTsus J npeacrasieHsl B .

Ananutnueckasa AKX-MC aas kouTposs kauecra (QC):

O0oOpynOBaHUE U YCIOBUSL:

Hacoc: Waters Acquity Binary, Solvent Manager, MC: Waters SQ Detector,
DAD (ouoono-mampuunvetii oemexmop). Acquity UPLC PDA Detector, ELSD
(ucnapumenvnuiit oemexmop ceemopaccesnus). Acquity UPLC ELSD. Kononku:
Acquity UPLC CSH C18 1,7 mxm 2,1x50 mm unu Acquity UPLC HSS T3 C18 1,8 mkm
2,1x50 mm ot xomnanuu Waters, tepmocrarupoannbie B Acquity UPLC Column
Manager npu temneparype 60 °C. Dmoentsr: Al: H,O + 0,05 % FA; b1: AcCN +
0,045 % FA. Meton: I'paguent: 2 % b 98 % b Ha npoTsixkenun 2,0 muH. JIuHelHas
ckopocthb motoka: 1,0 ma/mun. lerexktuposanue: Y® 214 am u ELSD, u MC, tR
NPEeACTABJICHBI B MUH.

Anaautnueckas KX-MC

O6Gopvaosanue:

bunapHblit rpaguenTHeil Hacoc Agilent G4220A wnu 3KBUBaJEHTHBINH C Macc-
CHEKTPOMETPUUECKUM OOHapy KeHHEM (OJHOKBAIPYIOJIbHBINA MacC-aHAIN3aTop,
Thermo Finnigan MSQPlus unu sxBUBaneHTHIN).

Ycnosus:

MeTtoa A (xucaas cpeaa): Kononka: Zorbax SB-aq (3,5 Mkm, 4,6 x 50 mMm);
ycnoBusi: MeCN [amroeHnT A]; Bona + 0,04 % T®K [smroent B]; rpaguent: 95 % b —
5 % b Ha npoTsbkenuu 1,5 MuH (TMHEHHAsT CKOPOCTh MOTOKA: 4,5 MJI/MHH).
HerextupoBanue: Y® u Buaumasi odnacts crnektpa + MC.

HpenapaTusnas KX-MC

O6GopvaosaHue:

bunaphsblii rpaguentHeiil Hacoc Gilson 333/334 wnu 3KBUBAJIEHT C Macc-
CHEKTPOMETpUUECcKoe OOHapykeHue (OTHOKBAAPYIOJbHBIA Macc-aHanu3aTop, Thermo
Finnigan MSQPlus nwin 5kBUBaJe€HTHBIN).

Ycnosus:

Meton b (menounas cpexa): Komonka: Waters XBridge C18 (10 mkm, 30 x
75 mwm); yenosusi: MeCN [amoent A]; Boma + 0,5 % NH4OH (25 % Boan.) [snr0eHT B];
rpanueHt: 95 % b — 5 % b, Ha npoTsokenun 6,5 MuH (JIMHEHAs CKOPOCTh MOTOKA:

75 mn/mun). Jlerexrupoanue: Y® u Bugumas obnacts cnekrpa + MC.
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XupaJbpHasi AHAJUTHYECKAsA XpomaTorpadus
Ob6opynosanue:
BI7KX: Hacoc Dionex HPG-3200SD ¢ Y®-nerexropom Dionex DAD-3000.

CDX (ceepxxpumuyeckas gparouonas xpomamoepaghus). nonada CO,: Aurora
Fusion AS Evolution; Hacoc: Agilent G4302A; Y®-nerektop: Agilent G1315C.

Ycnosus:

B2KX: Kononku: ChiralPak AY-H, 5 mxm, 250x4,6 mm wiu Regis (R,R) Whelk-
01 250x4,6 mMm, 5 mkMm; amoeHT: A: I'ent, 0,05 % JIDA, b: stanon, 0,05 % JIDA,
JuHelHas ckopocTh motoka 0,8 - 1,2 mu/MuH.

C®X Kononka: Regis (R,R) Whelk-O1, 4,6x250 MM, 5 mkMm; snr0eHT: A: 60 %
CO,, b: 40 % AXM/EtOH/IDA 50:50:0,1

XupajbpHasi npenapaTuBHasi xpomatorpapus

ObopynoBanue:

B2YKX: Hacoc 2 Varian SD1 ¢ Y®-nerekropom Dionex DAD-3000.

C®PX: nogaua CO,: Maximator DLE15-GG-C; nacocsl: 2 SSI HF CP 300; Y®-
nerextop: Dionex DAD-3000.

Ycnosus:

B2KX: Kononku: ChiralPak IA, IB, IC, IE, unu IF, 5 mxm, 20x250 MM, unu
Regis (R,R) Whelk-O1, 21,1x250 mm, 5 MkM; 35r0€eHT: noaxoasimas cmecb A (0 % -
90 % I'ent) u b (10 % - 100 % EtOH, 0,1 % JADA), nuHeliHasi CKOPOCTh MOTOKA !
MOAXOAsIIAsl IMHEHHAsT CKOPOCTh MOTOKA, cocTapjsitomas 16, 23 unu 34 mj/MuH.

C®X: Kononku: Regis (R,R) Whelk-O1, 30x250 mm, 5 mxkm unu ChiralPak IC,
30x250 mm, 5 MkM; amr0eHT: noaxoasimas cmech A (60 % - 80 % CO,) u b (30 % -
40 % IXM/EtOH/ADA 50:50:0,1), nuneliHast ckopocTh moToka 160 mMi/MuH.

MeToa nopomkoBoii peHTreHosckoit audppaxkuuu (IPX)

Meton TP/ 1:

CrekTpbl MOPOLIKOBOH PEHTIEHOBCKOM nudpakuuu monaydain Ha peHTIeHOBCKOM
nudpakromerpe Bruker D8 Advance, o6opynoBanHoM aeTektopom Lynxeye,
paboraromum ¢ ucnoyb3zoBanueM CuKo - uznydeHus B peskuMe OTpakeHus (CBSI3aHHBIE
nBa Tera/Tera). OObI4HO, MapaMeTPhl 3JIEKTPOIIUTAHUSA PEHTIEHOBCKON TPyOKHU
coctasysuin 40 kB/40 MA. Ilpumensinu Bennuuny mara 0,02° (26) u

NPOAOJIKUTENBbHOCTD 11ara, COCTABIAKINYK 76,8 Cek, B mpeaesax quana3soHa
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pasBepTku 3-50° nus 260. [l{enp pacXOAMMOCTH YCTaHABINUBAIN Ha (UKCUPOBAHHOE
3HavyeHue 0,3. [lopomku cierka CpeccoOBbIBAIN B MOHOKPUCTAJNIMYECKU U
KPEeMHHUEBBINH AepxKaTesb it o0pa3nos rayounoi 0,5 MM, u 00pa3ubl Bpalainch B
CBOEH MJIOCKOCTU BO BpeMs usMepeHus. JudpakiuuoHHble TaHHbIE MTOJTYYEHBI
HOCPenCTBOM npuMeHeHus: komOunuposanuoro usnyuenns Cu Kol u Ka2, 6e3
ynanenus Ka2. TouHocTh 3HAUeHUM 20, Kak MPEACTABIEHO B 3TOH 3asBKE, HAXOAUTCS
B nuamnasoHe, cocrasisiromeM +/— 0,1-0,2° kak 3TO OOBIYHO UMEET MECTO MJIsI

TPAOULIHOHHO PETHCTPUPYEMBIX CIIEKTPOB MOPOLIKOBOH PEHTIEHOBCKOM NH(PaKIUHU.

Meton IIPJ1 2

CrexTpbl MOPOIIKOBOH PEHTTE€HOBCKON AU(GPAKLINH MOJyYaTl Ha AU paKTOMETPE
Bruker D8 GADDS-HTS, obopynoBanHOM aBTOMaTH3upoBaHHOH XY Z-cTanuei,
Ja3epHBIM BUIEOMHKPOCKOTIOM JJI aBTOMAaTHYECKOTO PACIIONIOXKEHUs o0pasna u
nerekTopoM Vantec-500, pabortaromum ¢ ucrnons3oBanneM CuKo-u3nydeHus B pexxume
orpaxkeHuss. OOBIMHO, MapaMeTphl FIEKTPONMUTAHUS PEHTTEHOBCKON TPyOKH
coctaysuik 40 kB/40 MA. PeHTreHOBCKast ONTHKA COCTOUT M3 OJJHOIO MHOTOCJIOIHOTO
3epkasna Gobel, cBA3aHHOTO ¢ KOIIMMATOPOM € TOUeUHBIMU oTBepcTusimu 0,5 mm. Kak
MPaBUIJIO, OJMH KaAp 3alUCBIBAETCs B TeueHue 180 CeKyHA ¢ MOJI0KEHUIMHU
ronuomMerpa teta 1 Ha 4° u rera 2 Ha 16° u paccTosiHHEM OT AeTeKTopa 10 obpasua,
cocrasisiromuM 20 cm. Kaap BcTpanBaercs B quana3os 5-35° 26. O6pasubl, KOTOpbIe
XpOMaTorpagupyroTCs B YCIOBUSIX OKPYXKAOLIEH Cpeasl, TOATOTaBINBAIOTCS B BUIE
IJIOCKUX TJIACTUHOK, C UCTOJIb30BAHUEM MOPOIIKA B TOM BHJAE, KaK OH ObLI MOJyYeH,
6e3 msmenbueHus. [IpubauzurenpHo 5-10 mMr oGpasna cierka CpecCoBBIBAIOT HA
NPEeAMETHOM CTEKJIE IJIs MOJydYeHUs TUIOCKON moBepxHocTu. O6paser He mepemMemarnT
Ha MPOTSIKEHUH BCEro BpEMEeHU u3MepeHus. JanHblie 1upakiuy NoIy4amT
nocpencTsoM npumMeneHuss komOuauposanuoro Cu Kol un Ko2 uznyuenus, 6e3
ynanenust Ka2. TouyHocTh 3HaYeHUH 20, KOTOpbIe MPUBEAEHBI B 3TOH 3as1BKE,
HAXOJUTCS B IHAIa30He, KOTOpPhI coctasisier +/- 0,1- 0,2°, kak 3TO 0OOBIYHO UMEET
MeCTO AJIsl TPAAULIMOHHO PETUCTPUPYEMBIX CIIEKTPOB MOPOLIKOBOW PEHTI€HOBCKOMN

nudpaKkIuy.
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AHaau3 rpapumerpuueckoii copouuu napos (I'CII)

Hccnenosanus npoBoauu Ha npubdbope ¢ Heckoapbkumu obpasuamu SPS-100n
(xkomnanus Projekt Messtechnik, Yubem, 'epmanns), padoTatoiemM B MomaroBom
pexume npu Temneparype 25 °C. O6pasuy naBanu ypaBHoBecutbes npu 40 % OB
nepen HayaJioM IpeIBapUTeIbHO 3alaHHON porpaMMbl U3MeHeHus B(rpumeHsiu 40 -
0-95-0-95-40 % OB, ¢ mrarom AOB 5 % u ¢ MakCHUMaJbHBIM BPEMEHEM
ypPaBHOBELINBAHUS, COCTABISIOMUM 24 yaca Ha war). [Ipu 5TOM NpUMEHSIU IPUMEPHO
20 - 30 mr kaxxgoro obpasua. Knaccupukauuo rurpoCKONMMYHOCTH MTPOBOIUIIHU B
COOTBETCTBUH C TeXHUUECKUM PYKOBOACTBOM K EBponeiickoit @apmakonee (1999 r.,
cTpaHuna 86), HampuUMep, CJIerka T’UrPOCKONMUYHBIN: MOBBIIIEHHE MACChl COCTABIISIET
MeHee 2 % u paBHO wiu npebimaet 0,2 % mMacc/Mace; TUTPOCKONTUYHBIN: MOBBIIIIEHHE
Macchl cocTaBisieT MeHee 15 % u paBHO unu npesbimaet 2 % Macc/Macc. YUUTBIBAeTCS
U3MeHeHHe Macchl B mpenenax Mmexay 40 % orHocutenbHoil BinaxHocTu u 80 %

OTHOCHUTENbHON BJIAXXHOCTU B MEPBOM HCCIIEIOBAHUHU aICOPOLINH.

Hudppepenunanpbuas ckanupyromas kajgsopumerpus (JICK)

Hannbie JICK nonyuanu na cucreme Mettler Toledo STARe System (Mmonynp
DSC822e, usmepurenbHas sueiika ¢ KepaMU4YECKUM JaTYUKOM, U IPOrpaMMHOE
obecnieuenne STAR Bepcuu 9.20), 060opynoBaHHOH 34-MO3UILUOHHBIM
aBTOMaTH4YeCKUM npodoordopHuKOM. [Ipubop kanubpoBanu no 3HEpPruu U
TEeMIIepaType NOCPEeNCTBOM NpUMeHeHus cepTuduuuposanHoro uuaus. O0praHO 1-5 Mr
Kaxaoro odpasna, B aBTOMaTHUYECKH Nep(GpopupoBaHHOM aJIFOMUHHEBOM THIJIE,
HArpeBasn co ckopocThio 10 °C mun™', ecin He ykasaHo uHoe, oT —20 °C 1o 280 °C.
ITpu 3TOM Hax 0Opa3LoM MOAAEPKUBAIIA TPOAYBKY a30TOM CO CKOPOCThIO 20 Mt MHH .

I[J'If[ TOYEK IJIABJICHHA MPUBCACHDBI IUKOBBIE TCMIIEPATYPHI.

TepmorpaBumerpuueckuii anaaus (TT'A)

Haunbie TT' A monyuanu Ha cuctreme Mettler Toledo STARe System (monynb
TGAS851e u nporpammuoe obecnieuenue STAR Bepcun 9.20), o6opynosanHo# 34-
NO3UIIMOHHBIM aBTOMATHYECKUM NTPpoOooTOOpHUKOM. OOBIYHO, TPUMEPHO 5 MT
oOpasua, B aBTOMaTHYECKH MepPOPUPOBAHHOM ATIOMUHHUEBOM THTJIE, HATPEBAIU CO
ckopocteio 10 °C MuH"', eciu He ykazano uHoe, oT 30 °C go 250 °C. Ilpu sTom Hax

0o0pa3oM moanep KuBajau MPOAYBKY a30TOM CO CKOPOCThIO 10 M munH"".
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Coxpamenus (KOTOpPbIE UCIIOIBL3YIOTCS BbINIE WU HUXKE):

BOJIH.
Boc

A

AXM
DA
JUTIDA

IM®
JAMCO
Et
EtOAc
EtOH
oX

9

HATU

I'ent
BOXX
HV
KX-MC

MeCN
MeOH
MJI

MHH

Ph
nper.
0o0/MuH
KT

c
HACBILI.

CoX

BOJHBIN

OyTHIOKCUKAapOOHUI

IHU

IUXJIOpMeTaH

AU TUIAMUH

OUU30TPONHUIITUIAMIH, OCHOBaHHUEe XYHHTA,
STHJIIUHU3ONPONUITAMIH
numeTuinopmamus

IUMETUCYTb(OKCU

STHI

STHJIALIETAT

3TaHOJ

b m-xpomarorpadus

gac(-bl)
2-(7-a3a-1H-6en3orpuazon-1-umn)-1,1,3,3-
TeTpameTunypoHuiirekcapropdocdar
renTaH

BBICOKO3(peKTUBHASA KUIKOCTHASA XpoMaTorpadus
yCJIOBHUS BBICOKOTO BaKyyMa

JKHJIKOCTHAsI XpoMarorpapust — Macc-CreKTpOMeTpHUs
METHUII

ALETOHHUTPHI

METaHOJI

MUJUTUITUTP

MUHYTa(-bI)

HOMEDP

benmn

npenapaTuBHas

000pOTOB B MUHYTY

KOMHATHas TeMIIepaTypa

cekyHpaa(-bl)

HACBILIEHHbIN

CBepXKpHUTHYecKas paouaHas xpomarorpadus
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tBu mpem-0yTHII = TPETHYHBIH OyTHI
TOA TPUITUIIAMUH

TOK TpUPTOPYKCYCHAS KUCIIOTA

TT® teTparunpodypan

T;P nponuiapochOHOBBIH aHTUAPUT
tr BpeMsl yaepKUBaHUsI

Ccenlnounbiid Ipumep 1: (1-nupumuanu-2-uia-nukjaonponuia)-amua (3S.4S)-1-

uuKgaonponuaMerua-4-{[5-(2.4-nudrop-denna)-u3zokca3oj-3-kapooHua]|-aMuHO} -

NMUNEePUANH-3-KAPOOHOBOH KHCJIOTHI

CHOXKHBIN 1-mpem-0yTunosbiil 3dup, 3-3Tunosbiil 3dup 4-((S)-1-deHun-3TUuIaMuHo)-

5.6-muruapo-2H-nupunnn-1.3-1ukapOOHOBONU KHUCIOTHI

B cyxoii xonbe, obopynosanHo# nopymkoi Juna-Ctapka u oOpaTHBIM
XOJIOMUIBHUKOM, pacTBOpsuH B Todyoue (150 mur) cnoxkasiii 1-t-OyTunoseiii a3¢up-3-
3TUNOBBIN 3 up 4-okconunepunun-1,3-qukapboHoBoit kucnote! (10 r, 37 MMoub).
Hobasnsinu (S)-(-)-a-merunbensunamud (6,71 r, 55,4 MMOJIb) U MOHOTHAPAT 71-
tosyoscyiabdoHoBoit kucnotTsel (0,36 r, 1,85 MMoIb), 1 CMEeCh HAarpeBaiu 10 MOSBJICHUS
KOHJIEHCaTa Ha NMPOTSKeHUHU 3 4. 3aTeM cMmech oxaaxkaanu 1o KT, npomeiBanu TpUxabl
BoaH. Haceim. NaHCO3; (3 X 100 mn) u cymunu Hag MgSOy4, punpTpoBanu u
yIapuBajIy NNPU MOHM)KEHHOM J1aBJIE€HUU A0 MOJYUEHUs MPOAYKTA B BUJE a TYCTOTO
xenroro macia. Merox A XKX-MC: tg = 1,01 mun; [M+H]" = 375,18 , 'H IMP
(400 MI'u, CDCl3) 0: 9,28 (n, J=7,4Tu, 1 H), 7,25-7,38 (m, 5 H), 4,63 (M, 1 H), 4,19
(xB, J=7Tmn, 2 H), 4,07 (¢, 2 H) 3,46-3,38 (M, 1 H) 3,33-3,26 (M, 1 H), 2,43-35 (m,

1 H), 2,09-1,99 (m, 1 H), 1,50 (n, /J=7,4Tu, 3 H), 1,43 (¢, 9H), 1,29 (1, J =7,0 I'y,
3 H).

Cnoxspili 1-mpem-0yTmiioBbiid 3dup, 3-3tmwnosbiid 3¢up (3R.48)-4-((S)-1-benun-

STUJAAMUAHO)-nunepuans-1.3-1ukapOOHOBOU KUCJIOTHI

boporunpun vatpus (1,43 r, 37,85 mmounb) pactopsiiu B TI'® (100 mur) mpu
temneparype -15 °C B atmocdepe Np. TOK (10,7 mi, 0,14 MMonb) noOaBisiiau Kanis
no xaruie Ha npotspkeHur 20 MuH. CioxHbId 1-mpem-O0yTunoseiid 3¢ up, 3 -3THIOBBINA
s¢pup 4-((S)-1-pennn-stunamuno)-5,6-guruapo-2H-nupunun-1,3-gukapboHoBOMH
kuciaoThl (10,5 r, 28 Mmob) nodasinsiin Ha poTskeHnU 10 MUH mpu Temmeparype

oT -14 no 18°C. ITony4eHHyI0 cMeCh nepeMelnBaiu Ha npotskenuu 60 mus npu 0 °C.
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Ocroposxuo nobasisinu nensinyto soay (100 mit), 1 peakIMOHHYIO CMECh
nepememnBaay Ha npotsikeHuu 10 mun npu KT. [ns npusenenus cmecu ao pH 11
nobasnsanu 3 M BoxH. pactBopa NaOH. Peaknnonnyto cmech skctparuposainu XM (2
X 100 mi), oObenMHEHHBIE OPTAHMYECKHUE CIOU MPOMBIBAIH COJISTHBIM pacTBopoM (2 X
100 mu), cymunu Hag MgSOy4 u pacTBOpUTENDb YIIAPUBAJIHU NPU MOHUKEHHOM
nasynenuu. [lonyuenHoe maciao ouunwanu nocpeactsoM ®X Ha 120 r cunukarens,
ucnonb3ys cucremy rentad / EtOAc (1:0 - 4:1) B kauecTBe 3JII0€HTA, B pPE3yJIbTATE
Yero MmoJiy4aJii YKa3aHHbBIH B 3arojOBKe MPOAYKT B BUAE JKeJaToBaToro macina (9,5 r).
VYka3zaHHOE B 3arojlIoBKe coennHeHue 3arpsi3ueHo ~10 % coorsercrByromiero (3S,4R)-
nsomepa. Merox A XKX-MC: tg = 0,71 mun; [M+H]" = 377,33, 'H SIMP (400 MTI'L,
CDCls) 6: 7,31-7,41 (m, S H), 4,14-4,27 (m, 3 H), 4,02 (xB, J = 6,6 I'ny, 1 H), 3,74-3,85
(M, 3 H), 3,00-3,10 (m, 2 H), 2,89-2,94 (M, 2 H), 1,88 (M, 1 H), 1,60-1,65 (m, 1 H),
1,42-1,46 (m, 11 H), 1,28-1,38 (M, 3 H).

Cnoxspili 1-mpem-0yTuinoBbiid 3dup., 3-3tmnosbiid 3¢up (3R.4S)-4-aMUHO-IMOEPUAUH-

1.3-nukapOOHOBON KHUCJIOTHI

PactBop cnoxuoro 1-mpem-0ytunosoro s>¢upa, 3-3tunosoro s¢upa (3R,4S5)-4-
((S)-1-pennn-sTunamuno)-nunepuauH-1,3-nukapooHoBOI KUCIOTHI (9,6 T,
25,5 mmounb) B MeOH (250 mur) nobasmsinu x 20 %-ii cycniensuu Pd(OH), Ha
aktTuBupoBaHHOM yrie (1 r) B atmocepe H,. Cmech nepememinBany Ha NPOTSKEHUH
18 u mpu KT. Cycnensuro GuiabTpoBaiu uepes HeauT, U GuiabTpaT ynapuBaiud B
BaKyyMe 110 MOJY4YeHHUsl YKAa3aHHOTr'O B 3aroJOBKE NPOAYKTA B BUJE CJIETKa >KeJITOro
macna (5,65 r). YkazaHHOe B 3aroJIoOBKe coeuHeHune comaepxut ~10 %
coorsercTByromero (3S,4R)-uzomepa. Meron A XKX-MC: tg = 0,54 mun; [M+H]" =
273,26, "H IMP (400 MI'u, CDCl3) d: 4,56-4,65 (m, 1 H), 4,40-4,65 (m, 2 H), 4,04-
4,30 (M, 3 H), 3,59-3,72 (m, 1 H), 3,01-3,21 (m, 2 H), 2,51-2,68 (m, 2 H), 1,98-2,11 (m
1 H), 1,73-1,77 (m, 1 H), 1,46 (M, 8 H), 1,26-1,39 (™, 3 H).

2

Cnoxspiii 1-mpem-0yTunosbiid 3¢dup, 3-3tunosbiid 3dup (3R.48)-4-{[5-(2.4-nudTop-

dbenun)-nsokcazon-3-xkapdboumial-amuuo -nunepunausa-1.3-1ukapOOHOBON KHUCIOTHI

K pactBopy cnoxHoro 1-mpem-06ytunosoro sdupa, 3-3trnosoro 3¢pupa (3R,45)-
4-amuHo-nunepuauH-1,3-qukapdonosoit kucnotel (12,15 r, 27,2 mmons) B IXM
(200 mn) npu KT nobasysinu 5-(2,4-nudropdennn)n3okca3on-3-kapOOHOBYIO KHCIOTY

(6,11, 26,3 mmounb). 3atem nobasysinu TOA (15,2 miu, 109 mmons), 3atem 50 %-it T3P
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B JIXM (32,4 mn, 54,4 MMonb). PeakIIMOHHYIO CMeCh MepeMeLInBaIN Ha MPOTIKEHUN
24 gy npu KT. PeakiinorHy1o cMech aBa pa3a npombiBaiu BogH. Hackim. NaHCO; (2 X
100 mn). Opranuueckuii cioit cymunu Hax MgSO4 u ynapusanu. CrIpoii 0CTaTOK
ounmanyu nocpeacrsoM ®X Ha 100 r cunukaresns, UCHONb3ysl B KAUE€CTBE JJIIOEHTA
cucremy rentad/EtOAc (1:0 - 85:15), 1o nony4ueHus: yKa3aHHOTO B 3arOJIOBKE
coennHeHus B Bune Oenoro nopoiuka (10,25 r), Yka3aHHOE B 3ar0JIOBKE COETUHEHHE
conepxut ~10 % coorBercTByromero (3S,4R)-uzomepa; meroq A XKX-MC: tg =

1,15 mun; [M+H]" = 480,1. '"H SIMP (400 MI', CDCl3) d: 7,96-8,00 (m, 1 H), 7,81-
7,89 (m, 1 H), 6,98-7,13 (m, 2 H), 4,54-4,62 (m, 1 H), 4,42-4,52 (m, 1 H), 3,97-4,28 (M,
2 H), 3,14-3,21 (m, 1 H), 2,88-3,08 (M, 2 H), 2,03-2,18 (m, 1 H), 1,78-1,87 (M, 1 H),
1,58 (¢, 2 H), 1,48-1,52 (m, 9 H), 1,28-1,37 (M, 3 H).

Cnoxsplli 1-mpem-0yTminoBbiid 3dup, 3-3tmnosbiid 3dup (3S.4S5)-4-4[5-(2.4-nudtop-

dbenun)-n3okcazon-3-xkapboumi]-amMmuuo  -nunepunui-1.3-1nkapOOHOBON KHUCIOTHI

Orokcun Harpus (3,225 1, 45 MMoib) 100aBISIIN K PaCTBOPY CIOXKHOTO 1-mpem-
Oytunosoro s¢upa, 3-3Tunosoro >¢upa (3R,4S)-4-{[5-(2,4-nudTop-pennn)-
M30KCa30I-3-KapOoHUI |-aMIHO } -unepuauH-1,3-nukapboHoBoit kucnotel (3,6 T,

7,5 mmonb) B cmecu EtOH (40 mur) u EtOAc (20 mi). Cmech nepememmuBanu npu KT
Ha npoTsbkeHuu | nHsA. PeakunoHHyro cMmech oOpabarsiBatoT BoAH. Hackim. NH,Cl

(25 mn). Jobapmsiau AXM (50 mi). Opranudeckyro (a3y OTAeNsin, U BOIH. CJIOH
TPUXKABI SKCTparuposaiu, ucnoiabdys AXM (3 X 50 mu). O6benuHenHsie
opraHuyeckue ciou cymunu Hax MgSQ,, punbrpoBanu u ynapusanu. Cbipoil 0CTaTOK
ountnanu nocpencrsom npen. XKX-MC co menouHoi cpenoii (meron b). Ykazannoe B
3aroJIOBKE COeMHEHHE MoJydanu B Buae OeciserHoro nopouka (1,91 r), npudem oHO
comepxkano ~10 % coorBercTBytomero (3S,4R)- uzomepa.

DHAHTUOMEPHO YHCTOE YKa3aHHOE B 3ar0JIOBKE COCNMHEHNE TOTyYaH
MOCPENCTBOM XupalibHOU mpenapatuBHoi CDX cMmecu cinoxHOro 1-mpem-0yTHIOBOTO
sdupa, 3-3tunosoro adupa (35,4S5)-4-{[5-(2,4-nudrop-pennn)-uzokcazon-3-
kapOOHUI |-aMUHO }-nunepuanH-1,3-nukapOOHOBOM KUCIOTHI, coaepxkameit ~10 %
cinoxkHoro 1-mpem-0ytunosoro s¢upa, 3-3tunosoro 3¢upa (3R,4R)-4-{[5-(2,4-
nugTop-heHn)-n30Kkca3on-3-kapOOHUI |-aMUHO }-TunepuauH- 1,3 -nnkapOoHOBOMH
KUCI0ThI, TpuMeHnsis koyiouky ChiralPak IC, 5 mkm, 30x250 MM; mpuMeHsIsl B KA4eCTBE
samoeHTa cmech A (80 % CO;,) u b (50 % AXM, 20 % MeOH, 0,1 % A2A) u

JUHEHHYI0 CKOPOCTh MOTOKA, cocTaBisAomyo 160 mi/mMun. Xupanbaas BOXX: tg =



10

15

20

25

30

52

3,29 muH. MeTon A BDKX-MC: tg = 1,06 mun; [M+H]" = 480,08, 'H SIMP (400 ML,
CDCl;) 6: 8,90-8,94 (m, 1 H), 8,04-8,10 (m, 1 H), 7,57-7,62 (m, 1 H), 7,31-7,38 (m, 1
H), 7,11-7,16 (m, 1 H), 4,23-4,32 (m, 1 H), 4,05-4,13 (m, 1 H), 4,03 (xB, J= 7,1, 2
H), 3,92-3,97 (m, 1 H), 2,80-3,06 (m, 2 H), 2,61-2,69 (v, 1 H), 1,77-1,81 (v, 1 H),
1,48-1,58 (m, 1 H), 1,40-1,46 (m, 9 H), 1,08 (1, J = 7,1 I'y, 3 H).

Cnoxspiii 1-mpem-6ytunossiil 3dup (3S.4S5)-4-{[5-(2.4-nudTop-dbeHnn)-u30kca3on-3-

kapboHwmi|-amuuo }-nunepunui-1.3-1ukapOOHOBON KUCIOTHI

Cnoxuetit 1-mpem-0ytunossiii 3¢pup, 3-3tunossiii 3¢up (3S,4S)-4-{[5-(2,4-
nugTop-heHn )-n30Kca30-3-KkapOOHMI |-aMUHO }-TunepuauH- 1,3 -nnkapOoHOBOM
kucyaoTsl (4,98 1, 10,7 mmons) pactBopsiiu B TT'® (80 mu). 3atem k cmecu no0aBisiin
BoxH. 1 M pactBop NaOH (20 mu, 20 mmonb), u cmech nepememnsanu npu KT Ha
NPOTSKEHUH 3 4. PEaKIMOHHYI0 CMeCh MOAKUCIANH npubnusutenbHo 1o pH = 3,
ucrnonb3yst BogH. 2 M pactsop HCI (10 mur) 1 3kCTparupoBaiu TPUKIBI C
ucnonpzoBanueM JIXM (3 X 50 mur). O6benuHeHHbIe OpraHudeckue (pa3pl CyMHIN Hax
MgSOy, punbrpoBany u yrnapusaiu. Y Ka3aHHOE B 3ar0JIOBKE COEUHEHUE MOJyYad B
Buze Genoro mopomka (4,56 r); metox A XKX-MC: tg = 0,99 mun; [M+H]™ = 452,33.
'H AMP (400 MI'u, IMCO-d6) 6: 12,51 (¢, 1 H), 8,90 (1, J= 8,8 'y, 1 H), 8,07 (1x,
J1=8,6Tn, J,=64Tu,1H), 7,60 (m,1H), 7,34 (tn, /1 =8,5Ty, J, =2,2T1, 1 H),
7,15 (n, J=2,9Twn, 1 H), 4,26 (M, 1 H), 4,04-4,17 (m, 1 H), 3,92-3,95 (m, 1 H), 2,79-
3,01 (m, 2 H), 2,60 (tn, J; = 11,0, J, =4,0 'y, 1 H), 1,75-1,82 (m, 1 H), 1,36-1,54
(m, 10 H).

Cnoxupiii mpem-6ytunosbiid 3dup (3S.4S5)-4-{[5-(2.4-nudtop-dheHun)-n3okcazon-3-

kapbonwmi|-amuuo -3-(1 -nupuMuUuIMH-2-WI-HUKJIONPONUIAKAPOaAMONI ) -IUIEePUIUH-] -

KapOOHOBOW KHUCJIOTHI

K pactBopy cnoxHoro 1-mpem-6yrunosoro sdupa (3S,4S)-4-{[5-(2,4-nudprop-
(b eHun)-n30Kca3on-3-kapOoOHMN |-aMIHO }-nTunepuanuH- 1,3 -1uKkapOOHOBON KUCIOTHI
(400 mr, 0,88 mmoup) B JIM® (15 mn) nobasnsnu 1-(TUpUMUIUH-2-HT)TUKJIONPOTIaH-
l-amunrugpoxmnopun (171 mr, 0,975 mmons), JUIIDA (0,805 mi, 4,61 MMonb) u
HATU (404 mr, 1,06 mmonb). Peakunonnyro cmech nepememmnsaiu npu KT Ha
npoTskeHUuH 4 4. JleTyune KOMIIOHEHThI HCTAaPSIINCh, U CHIPYIO CMECh OYUIIATH
nocpencteoMm npen. JKX-MC ¢ ucnonb3oBanueM menoyHoit cpensl (Meron b), B

pe3yJibTaTe 4ero moJiydyaln yKa3aHHOe B 3arojioBke coequneHue (419 mr); metoxg A
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KX-MC: tg =0,95 mun; [M+H]" = 568,97, 'H SIMP (500 MT'y, AMCO-d6) 6: 8,62

(n, J=8,6 T, 1 H), 8,53 (1, J=4,8Tu, 3 H), 8,08 (1, J=6,4Tu, 1 H), 7,34 (1, J =
2,4 Tu, 1 H), 7,19-7,21 (m, 1 H), 7,17 (1, J = 3,0 T, 1 H), 3,92-4,1 (m, 2 H) 3,63 (m, 1
H), 3,35-3,45 (v, 1 H), 3,15-3,26 (m, 2 H), 2,75-2,92 (v, 1H), 1,42-154 (v, 4 H), 1,22~
1,44 (m, 11 H).

(1-nupumMuauH-2-una-uukjonponui)-amun ruapoxjgopun (3S5.45)-4-{[5-(2.4-nudTop-

dbenun)-n3okcazon-3-kapboHmi]-aMuHO } -IUnepunuH-3-KapOOHOBOM KUCJIOTHI

Cnoxubiit mpem-0ytunossii 3gup (3S5,45)-4-{[5-(2,4-nudpTop-dpenun)-
M30KCa30J-3-KapOOoHUI |-aMHIHO } -3 -( 1 -MUpUMHANH-2 -UI-IIUKJIOTPOIHIKAPOaMOMII )-
nunepuauH-1-kapooHoBol kucaoTsl (419 mr, 0,74 MMOJB) PAaCTBOPSIIIN B THOKCAHE
(10 mur). Kanis o xarute nodasnsnu 4 M HCI B nnokcane (5 mi, 20 mmonb). Cmech
nepememnsanu npu KT nHa npoTsikenuu 1 4. PacTtBopuTenu ynapusaiu, U OCTaTOK
cymunu B HV mist monydeHus: yKa3aHHOTO B 3arojIOBKE HEOUUIEHHOTO COCIMHEHUS B
Buze Genoro nmopomka (365 mr). Merox A XKX-MC: tg = 0,64 mun; [M+H]" = 469,17.
'H AMP (400 MI'u, IMCO-d6) 6: 9,38-9,41 (m, 1 H), 9,27-9,29 (m, 1 H), 9,00 (g, J =
8,5Tu, 1 H), 893 (¢, 1 H), 8,57 (n, /J=4,8T1, 2 H), 8,06 (xB, J=7,8T1, 1 H), 7,59
(tr,/=10,5Tu, 1 H), 7,31-7,39 (m, 2 H), 7,25 (1, J=4,8T'u, 1 H), 4,27 (n, /= 9,8 I'y,
1 H), 3,34 (m, 2 H), 3,07-3,20 (m, 3 H), 2,03 (m, 1 H), 1,86-1,89 (m, 1 H), 1,51 (m, 1
H), 1,37-1,41 (m, 1 H), 1,03-1,11 (m, 2 H).

(1-nupumMuauH-2-una-uukjgonponui)-amun (3S.4S)-1-uuknonponunmetun-4-4§[5-(2.4-

nudTop-heHNI)-U30KCa30J-3-KapOOHUJI |-aMHUHO } -TTUIIEPUANH-3 -KAPOOHOBON KUCIOTHI

K cycnensun ruapoxiaopuaa cioxxHoro metusosoro s¢upa (3S,4S)-4-{[5-(2,4-
audTop-heHn )-n30Kkca3oi-3-kapOOHMI |-aMUHO | -MTUNEPUIHH-3 -KapOOHOBOH KUCIOTHI
(200 wmr, 0,396 mmonp) B IXM (20 mn) npu KT nobasnsnu
nukiaonponankapbokcanpaerun (0,03 miu, 0,396 mmons), 3atem JJUIIDA (0,2 Mo,

1,2 mMonb) u Tpuanerokcuboporunpun Hatpus (221 mr, 1 Mmmons). Peakunonnyro
cMech nepeMmemnBanu Ha npoTsbkenun 2 4 npu KT. PeakiMOHHYO CMeCh IBaKabl
obpabarsiBatoT BoaH. Hacklm. NaHCO; (50 min). Opranndeckyro a3y CyLUIuiau Haxa
MgSO,4 u ynapusanu. Ceipoii octaTok ouninainu nocpeacrsom npen. KX-MC B
mesouHoH cpene (meron b) mo mony4deHus yka3aHHOTO B 3ar0JIOBKE COCIUHEHUS B
BHJe OecrBeTHOro TBepaoro semectsa (148 mr); Xupanpuas BOXX: tg = 2,42 muH;

merox A XXX-MC: tg = 0,69 mun; [M+H]™ = 523,04, 'H SIMP (400 MT'yy, AMCO-d6) 6:
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8,57 (n, J=8,4 Ty, 1 H), 8,51 (n,J=4,7 'y, 2 H), 8,47 (¢, 1 H), 8,08 (un, J; = 8,2 'y,
J,=15,7Tw, 1 H), 7,59 (1, J=9,8 T, 1 H), 7,34 (1, J= 8,3 'y, 1 H), 7,12-7,23 (m,

2 H), 3,95-4,06 (m, 1 H), 3,14 (z, J= 10,0 T, 1 H), 2,99 (1, J = 10,3 Ty, 1 H), 2,72 (,
J=93Tu, 1 H),2,18-2,27 (M, 2 H), 2,12 (1, J = 11,4 Ty, 1 H), 2,01 (1, J = 11,5 Ty,

1 H), 1,85 (1, J=11,0 T'y, 1 H), 1,54-1,66 (m, 1 H), 1,45-1,51 (m, 1 H), 1,31-1,41 (m,
1 H), 1,04-1,16 (m, 2 H), 0,79-0,90 (x, 1 H), 0,49 (n, J= 7,6 'y, 2 H), 0,10 (1, J =
41Ty, 2 H).

I1. KosinyecTBeHHBIE onpeaeJeHuss OHU0JJOrHYeCKOH AKTHBHOCTH

HccnenoBanue in vitro

Antaronuctuueckoe aeiictsue COEJJUHEHUA na peuentop CXCR7

OTIPENeJIsITH B COOTBETCTBUHU CO CIEAYIOUIUM 3KCIIEPUMEHTAIbHBIM METOIOM.

B uccnenosanuu npumensn kiaerounyto auHuo Tango CXCR7-bla U20S ot
KOpIopanuu invitrogen. Yka3aHHbIe KJIETKH CONEPKAT YEeJIOBEUECKHUN XeMOKHUHOBBIH
peuentop CXCR7, cBa3anHblll ¢ caiitoM npoteasbl TEV 1 TpaHCKpUNLIMOHHBIM
¢daxkTopom Gal4-VP16, cTaOuibHO HHTETPUPOBAHHBIM B HCXOAHYIO KIETOUHYIO JIMHHIO
Tango GPCR-bla U20S. Yka3zaHnHast ©CXOQHAas KJIE€TOYHAS JIMHUS CTA0OUIIBHO
SKCIPECCUPYET CIUTHIN Oesok Oeta-appectuna/mporeasbl TEV u penoprepHoro resa
Oera-nakramasbl mox KoHTposeM 3ieMeHTa oTBeTa UAS. Ilocne cBs3bIBaHUS JTUTAHAA U
aKTHBALIMHU PELEeNTOopa Me4deHas NpoTea3oll MoJiekyya OeTa-appecTuHa PeKpyTUPYeTCs
B CXCR7, xoTopslii cBsa3ad Ha C-KOHIle CATOM paclleneHus MpoTea3ou ¢
TPAHCKPUNIHOHHBIM (pakTopoMm. [IpoTeasa oTimenisieT TpaHCKPUTIITUOHHBIN (HakTop OT
CXCR7, KOTOPBIH TPAHCIOLUPYETCS B SAPO U AKTHBUPYET SKCIPECcCuro dera-
naktamasel. Cyoctpar ¢ mopaepxkkoid FRET (peszonancuuiii nepenoc snepauu
¢ayopecyenyuu) MO3BOJISIET OMPEAETATH HYKCIPECCHIO OeTa-TaKkTaMasbl.

Knerku Tango CXCR7-bla U20S orpensinu oT KynbTypanbHbIX damek ¢ 0,05 %
tpuncuna-2/ITA u cobupanu B nutarenpHyio cpeny (cpena Mak-Kos SA 90 %
(06/06), nuanuzuposannas FCS 10 % (06/06), 0,1 MM NEAA, 25 mM HEPES
(pH 7,3), 1 MM nupyBara narpus, P/S 1 % (06/06) 50 MKT/Ma rUrpOMUIIMHA,

100 mkr/mn renerunuaa, 200 MKT/MIT 3e0UnHa), HEeHTPUDYTHPOBAIH U
pecyCcrHeHaIupOoBaIk B Cpeae Ui KOJTUIEeCTBEHHOTro onpenenenns (cpena Mak-Kost SA
90 % (06/06), nuanuzuposannas FCS 10 % (06/06), 0,1 MM NEAA, 25 mM HEPES
(pH 7,3), 1 MM nupyBara Hatpus, P/S 1 % (06/06)). 10 000 kneTok HA JIYHKY

(o0pemom 30 mki1) BeiceBaNH B 384-1yHOUHBIN TUIaHIIET (C YePHBIMU CTEHKAMHU H
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npo3padHbiM qHOM). [Inanmer unkyouposanu npu 37 °© C/ 5 % CO, B Teuenue 24
yacoB. Mccnenyempie coequHenus pacteopsiu 1o 10 MM B JIMCO u cepuiino
passoaunu B JIMCO no xoHeuno#t konuentpauuu 500X, nis noay4eHus: KpUBBIX
3aBUCUMOCTH A03a-3dpdexrt. 3atem coenunenus pasponmin 1:100 B cpene nis
KOJIMYECTBEHHOT'O ONpeeNeHus: 10 KOHeuHOH koHueHTpauun 5X. 10 MKJI/IyHKY
pa30aBlIeHHBIX COEAMHEHUH NOOABISIIN B IJIAHLIET JJIS AHAJIN3a U MHKyOHUpOBaIH Ha
npotsikeHun 15 munyT npu 37 °C. TTocne storo CXCL12/SDF1-0 pa3Boaunu B cpene
17151 KOJTMYE€CTBEHHOTO ONpenesieHus] 10 KOHEYHOUW KOHIeHTpanuu 5X (ero 3HaueHue
EC80 nns aktuBaumu peuentopa), U 1o0asysiu 10 MKJI/IyHKY B TUTAHLIETHI IS
aHanu3a. ATOHUCT NPUBOAUT K aKTHUBAIUU PeLIENITOpPa U, ClIeA0BATENbHO, K
pexkpyTuHTy b-appectuHa. CoequHEHHS, NEHCTBYOIINE B KAYECTBE AHTATOHUCTOB,
YMEHBIIAIOT YKAa3aHHYIO0 akTUBAaLUI0. [InaHmmer nHKyOupoBain B TedeHue 22 4 npu

37 ° C. 10 Mka/nyHKY pearenTa aus obHapyxkenns (cy6crpar LiveBLAzer ™-FRET
B/G (CCF4-AM)) nepeHOCHJIN Ha TUIAHINET IJIs aHAJN3a, W MJIAHIIEeT HHKYOHpOBaJIH B
TeueHue 2 4acoB NIPU KOMHATHOHN TeMIlepaType B 3aLUILEHHOM OT CBETa MECTe.
IMoncunteiBanu GayopecuentHsie nokaszarenn (Scanl: Ex 409/20 am, Em 460/30 uM,
Scan 2: Ex 409/20 uam, Em 530/30 um). Paccuntanubiii k03¢ PUIIneHT ucnyckaHus
NPUMEHAIOT AJs onpeneneHus 3HaueHus 1Csg. Beruncnennsie 3nauenus 1Csyp moryT
OTKJIOHSTBCS OT CPEHEro 3HaU€HUsl, B 3aBUCUMOCTHU OT BBINOJHEHUS TEKYIIEro
KJIETOYHOTO uccienoBanusi. OTKJIOHEHHs] YKa3aHHOTIO TUIA U3BECTHBI CIELUATNCTAM B
nanHoi obnactu. Cpennue 3HaueHus [Csy OT HECKOIBKUX U3MEPEHUI MPEICTaBIEHbI B
BUJI€ CPEIHEreOMETPUUYECKUX 3HaUeHUN. B 3TOM HCCaeq0BaHN ObLIO YCTaHOBJIEHO,
yto Coenunenne Ccbutounoro Ilpumepa odnanaer 3Hauernuem ICsp, COCTaBISIOIIUM

3 HM.

I11. IHIpumepsl

IIpumep 1: (1-nupuMuauH-2-wa-nukJgonponug)-amua (3S,4S5)-1-

uuKgaonponuaMerna-4-{[5-(2.4-nudrop-deHnna)-u3okca3zoj-3-kapooHuI]|-aMHHO} -

nunepuInH-3-Kapo0HOBOI KHCJIOTHI B KpUCTAJIHYecKoH dopme 1

1 ma1 MeOH no6asnsinu xk 10 mr COEAMHEHUA (ranpumep, moNy4eHHOTO B
Ccorutounom Ilpumepe 1), B cTaHAapTHBIN COCY I, Ucnoib3yembiii B BOXKX, cycneH3uro
pacTBOPSAJIM OCPEACTBOM HarpeBaHus 10 65 °C co CKOPOCTBIO U3MEHEHUS
TeMmnepaTtypsl, coctaBistomei 0,1 °C/MuH, npu nepemMenInBaHUU C IPUMEHEHHUEM

MarHUTHOM Memajiku co ckopocTbio 500 06/MuH, ncnonb3ys ycrpoiicto Crystal 16
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(Crystallization Systems, NL). PactBop 3aTem oxnaxnanu 10 20 °C co CKOPOCTBIO
u3MeHeHus Temnepatypsl, coctasisronieii 0,1 °C/mun. [lony4yeHHOe TBEpIOE BEIIECTBO
npexncrasiysier coboit COEJIMHEHUE B xpucrannuueckoit popme 1.

B xauectBe anprepHarussl, k 20 mr COEAMHEHUWS (HanpumMep, moJy4eHHOTO B
Ccounounom Ipumepe 1) nobasmsinu 1 mn MeOH/MeCN B cooTHouennu 3/1, B
CTaHAAPTHBIN cocyn, ucnoyb3dyembiii B BOXKX, cycrnieH3uto pacTBOpsIN MOCPEACTBOM
HarpeBaHus 10 65 °C CO CKOPOCThIO U3MEHEHUS TEMIIEPATYPhI, COCTABJISAIOLIEH
0,1 °C/mMuH, npu nepeMeUInBaHNU C TPUMEHEHUEM MAarHUTHOW MEIIAJIKU CO CKOPOCTBIO
500 o6/mun, ucnonw3ys ycrpoiictBo Crystal 16 (Crystallization Systems, NL). Pactsop
3aTeM oxyaxaanu 10 20 °C co CKOPOCThIO U3MEHEHHS TEMIIEPATYPhI, COCTABJISIOIIEH
0,1 °C/mun. ITonyuenHoe TBepaoe BemecTBo npeacrasisieT codoii COEJIUHEHUE B

KpucTamnudeckoit popme 1.

Meton IT1P/] 1 Dopma 1, Durypa 1
Tm (makcumanbHOe 3HaueHue, JICK B 259 °C
neppopupoBanHoM turie, 10°C/Mun)

1H-AMP COOTBETCTBYET
ITornomenue Biaru HuskorurpockonuyHas

Ilpumep 2: (1-nupuMuaAMH-2-Ha-DUMKJonponug)-amun (3S,4S5)-1-

uuKjaonponuaMerTua-4-{[5-(2.4-nudrop-deHunna)-u3zorca3zo-3-kapooHua]|-aMHUHO} -

nunepuanH-3-Kapoo0HOBOI KHCJIO0ThHI B KPHCTAJNJIHYECKOH hopme 2

100 mr COEJJMHEHU A B Bune ®@opwmsl 1 cycnenauposanu B 1 ma AXM u

akkypaTHo nepememnsanu npu KT ¢ ncnonpbzoBaHueM MarHuTHOTO
NepeMeIIUBAOIIEero CTePIKHsI, MOMEIIEHHOT0 B CTEKJISIHHBbIN cocyn oobeMom 4 mut. T1o
HUCTEUEeHUU | Henenu, TBEpAO€e BELECTBO BbIACISAIN, U NMOJYUYEHHOE TBEPAOE BEILECTBO
npexncrasnsier coboit COEJJMHEHUE B kpuctrannudeckoit popme 2.

B xauectBe anprepHatussl, k 10 Mmr COEAMHEHUW S (Hanpumep, Moay4eHHOTO B
Ccoutounom I[pumepe 1) nobasnsinu 1 ma MeOH/MeCN B cooTHomenuu 3/1, B
CTaHIapPTHBIN cocyh, ucrnoab3yembiid B BOXKX, cycneH3uo pacTBOpsIn NOCPEACTBOM
HarpeBaHus 10 40 °C cO CKOPOCTbIO U3MEHEHUS TEMIIEPATYPhI, COCTABIISAIOIIEH
0,1 °C/mMuH, npu nepeMemIMBaHNN C TPUMEHEHUEM MAarHUTHOW MEIIAJKU CO CKOPOCTBIO
500 o6/mun, ucnonw3ys ycrpoiicro Crystal 16 (Crystallization Systems, NL). Pactsop
3aTeM oxJjaxaarT 10 20 °C co CKOPOCTbIO U3MEHEHHUs TEMIIEPaTyPhl, COCTABISIOLIEH
0,1 °C/mun. ITonyuenHoe TBepaoe BemecTso npeacrasisier codoii COEJIMHEHUE B

KpHUCTALINYeCKoit opme 2.
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Meton ITP/] 1

Dopma 2, Durypa 2

ITornomenue Biaru

Ilornomenue 6,9 % npu OB 95 %

Ilpumep 3: (1-nupuMUAMH-2-HJA-DUKJonponug)-amun (3S,4S5)-1-

HKJONPONHJIMEeTHI-4-

nunepuanH-3-KapooHOBO¥ KHCJIOThHI B KpUCTAJLIHYECKO hopme 3

50 mr COEJJUHEHUA B Bune @opmel 2 cycnieHaupoBaiu B 0,4 M1 BOABI B

CTEKJISTHHOM cocyne o0beMoM 4 Mil, u akKypaTHO BeTpsixusaiu npu KT Ha

opOurtanbHOM BeTpsixupaTene. [1o ucteuennu 1 gHs, MOJy4eHHOE TBEPIOE BELIECTBO,

KOTZIa €r0 UCCIENYIOT BO BiakHOM coctosinu, sisercs COEJJMHEHUWEM B

kpuctayunueckor popme 3. Kpucrannuueckas popma 3 npencrasiser codoi

OUTUIpAT.

| Meton ITP]T 2

| Dopma 3, Durypa 3

IIpumep 4: (1-nupuMUAHH-2-Ha-DHKJonponug)-amua (3S,4S5)-1-

uuKJaonponuaMerua-4-{[5-(2.4-nudrop-deHnna)-u3zokca3oj-3-kapooHuI]|-aMHHO} -

nunepuanH-3-Kap60HOBOI KHCJIO0ThI B KPpHCTAJNJIHYECKOH hopme 4

10 mr COEJJMHEHMUA pactBopsiiu B 3 mut TT'® B cTekIsHHOM cocyae 00beMoM

4 MII, 1 OCTaBJIAJIN €0 UCNAPsATLCA B YCJIOBUAX OKpyskaroueil cpensl. Ilocne nonHoro

ucrapeHus (1o uCTedeHuu 3 aAHel), uccaeayeMoe TBEPAOe BEIECTBO MPEICTABIISAIO

coboit COEJJMHEHMUE B xpucramnnueckoii popme 4.

B xauectBe anpTepHatussl, 10 Mmr COEJJMHEHUMS B Bune ®opmer 2

cycnenauposanu B 0,02 mn TT'®/H,0 B cooTHOmenuu 9/1, u cocyn oCTaBIsIu

3akpbITeIM pu KT. I1o ncreuenuun 6 nHeil mojnyueHHOE TBEPOE BELUIECTBO

npexncrasisiio coboii COEJJMHEHUE B kpuctannuueckoit popme 4.

| Meton ITP]T 2

| Dopma 4, Durypa 4
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OOPMVJIA N30BPETEHU A

1. Kpucrannuueckas popma (1-nupumMunus-2-un-gukionponun)-amuaa (3S,4S)-
l-unknonponunmerun-4-{[5-(2,4-gudprop-pennin)-n3okca3on-3-kapOOHMI |-aMUHO } -

nUnepuaAnH-3-KapOOHOBON KHCIIOTBI

v Y e §
©
(S) ”/H \ A\ F
N\O
N HN 0
7/ \ F

KOTOpast XapaKTePHU3YyeTC s :

a. MPUCYTCTBUEM IMUKOB Ha JUAarpaMMe MOPOIIKOBOW PEHTI€HOBCKOM
nudpakum npu CIEAYOINX yriiax npenomieHns 20: 3,6°, 8,2°, u 18,3°; unu

0. NPUCYTCTBHEM MMUKOB Ha JUAarpaMMe MOPOIIKOBONW PEHTI€HOBCKOM
nudpakuuu npu CIEAYOINX yriax npenomieHus 20: 6,7°, 8,5°, u 10,9°; unu

B. NPUCYTCTBUEM MMUKOB HAa JUAarpamMMe MOPOIIKOBOM PEHTI€HOBCKOMN
audpakuu Mpu CIeAyIINX yriax npejxomienus 20: 8,2° 17,9°, u 21,0°;

pUYeM yYKa3aHHYIO JHarpaMMy MOPOLIKOBON PEHTTeHOBCKOW AupakiIuu
MOJIYYaIOT MOCPEACTBOM NMpuMeHeHust KomOuHupoBanHoro uzayuenus Cu Kol u Ka?2,
6e3 ynanenus Ka2; U TOUHOCTh 3HAYEHUH 20 HAXOAUTCS B UANa3OHe, KOTOPBIi

cocrasisieT 20 +/- 0,2°.

2. Kpucrannmmueckas popma (1-nupumuanH-2-un-nukionponmi)-amuaa (3S,4S)-
I-nuknonponunmeTuin-4-{[5-(2,4-nudprop-peHuns)-u3okca3on-3-kapOOHUI |-aMHHO } -
NUTEePUIUH-3-KapOOHOBOW KHUCIOTHI IO MyHKTY 1, KOTOpasi XapaKTepu3yeTcs
NPUCYTCTBUEM MTUKOB Ha THAarpaMMe MOPOLIKOBON PEHTreHOBCKON Audpakuuu mpu
CIEAYIOINX yriiax npejomienus 20: 3,6°, 7,2°, 8,2°, 8,7°, u 18,3°; npuuem
YKa3aHHYIO IHarpamMMy MOPOIIKOBON PEHTT€HOBCKON AU(PPAKLHUH MMOTYHAOT
OCPEeACTBOM NpuMeHeHuss koMOuHuposanHoro usnydenns Cu Kol u Ka2, 6e3
ynaneHus Ko2; 1 To4HOCTD 3HaueHUH 20 HaXOQUTCS B AMAaNa3oHe, KOTOPBIN

coctasisieT 20 +/- 0,2°.
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3. Kpucrannuueckas ¢popma (1-nmupumuaun-2-ui-nukionponui)-amuzaa (3S,4S5)-
l-nuknonponunmerun-4-{[5-(2,4-nudprop-dhenHnn)-n3okca3omn-3-kapOOHMI|-aMHUHO } -
NUINepUauH-3-KapOOHOBOM KHUCIOTHI 110 MYHKTY 1, KOTOpas XapakTepusyercs
NPUCYTCTBUEM MMHKOB HA JUarpaMMe MOPOIIKOBOH PEHTTEHOBCKON AU paKIUK MPU
CIeNyIIUX yriax npejomienus 20: 3,6°, 7,2°, 8,2° 8,7°,9,1°,10,8°, 13,9°, 17,0°,
17,5°, u 18,3°; mpuyeM yka3aHHYIO JHarpaMmy MOPOLIKOBONW PEHTTe€HOBCKOMN
audpaKkUUK MONTYYaT MOCPENCTBOM MPUMEHEHHSI KOMOMHUPOBaHHOTO n3ny4yeHus Cu

Kol u Ka2, 6e3 ynanenuss Ka2; 1 TO4HOCTh 3Ha4YeHUM 20 HAXOAUTCS B AUANa30HE,

cocrapismomem 260 +/- 0,2°.

4. Kpucrammueckas popma (1-nmupumunns-2-un-nukionponmi)-amuaa (3S,4S)-
I-nuknonponunmeTuin-4-{[5-(2,4-nudprop-peHuni)-u3okca3on-3-kapOOHUI |-aMHIHO } -
NUTNEPUINH-3-KapOOHOBOW KHUCIIOTHI MO MyHKTaM 2 WIH 3, KOTOpast 1o CyTH
MOKa3bIBAET CIEKTP MOPOIIKOBONW PEHTTE€HOBCKON nudpakumu, Kak n300paxxeHo Ha

Qurype 1.

5. Kpucrannuueckas ¢popma (1-nmupumMuanH-2-un-uukiaonponui)-amuaa (3S,4S)-
I-nuknonponunmerun-4-{[5-(2,4-nudprop-dhennn)-n3okcazomn-3-kapOOHMI|-aMHUHO } -
NUINEepUIUH-3-KapOOHOBON KHUCIOTHI 110 OAHOMY U3 MYHKTOB 2 - 4, KOTOpas UMeeT
SHAOTEpMHUECKOe coObITHE MpuMepHO mpu 259 °C, Kak onpeneseHo NoCpeCTBOM

nuddepeHInanbHON CKAHUPYIOIIEH KaJOPUMETPUU.

6. Kpucrannuueckas ¢popma (1-nmupumunun-2-ui-nukionponui)-amuaa (3S,4S)-
I-nuknonponunmetTuin-4-{[5-(2,4-nudprop-peHuns)-u3okca3on-3-kapOOHUI |-aMHHO } -
NUTNEePUIUH-3-KapOOHOBOW KHUCIOTHI IO OAHOMY U3 MyHKTOB 2 - 5, mpu4eM yKa3aHHas
KPHUCT

anmnndeckas Gpopma nmpeacrasisier cOOOH reMUurnapar.

7. Kpucrannuueckas ¢popma (1-nmupumuaun-2-ui-nukionponui)-amuaa (3S,4S5)-
I-nuknonponunmetTuin-4-{[5-(2,4-nudprop-peHni)-u3okca3on-3-kapOOHUI |-aMHIHO } -
NUTNEPUINH-3-KapOOHOBON KHUCIOTHI [0 OAHOMY U3 MyHKTOB 2 - 6, KOTOPYIO MOKHO

NOJNy4YUTb MOCPEACTBOM
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a) cmemuBanus 10 mr (1-nupumuauH-2-un-unkionpomii)-amuaa (3S,4S5)-
I-nuknonponunmermin-4-{[5-(2,4-nudprop-peHns)-u3okca3on-3-kapOOHNI |-aMHIHO } -
NUINepUanH-3-KapOOHOBON KHUCIOTHI ¢ 1 MJI MeTaHOJA, WIH

cmemuBanus 20 mr (1-nupuMuauH-2-un-unkionponuin)-amuna (3S,4S)-1-

5 nukjonponunaMetui-4-{[5-(2,4-nudprop-dpenun)-n3okcason-3-kapOOHIII |-aMUHO } -
NUMEepUIUH-3-KapOOHOBOM KUCIOTHI ¢ 1 MJI CMeCH METaHOJIa M alleTOHUTpPHIIA C
COOTHOULIEHUEM NPUMEPHO 3 K 1;

0) pactBopenus (1-nmupuMuauH-2-un-uukiaonponuin)-amunaa (3S,4S)-1-
nukaonponuiaMeTmi-4-{[5-(2,4-nudprop-peHun)-u30kca3on-3-kapOOHII |-aMHUHO } -

10 NUTMEepUIUH-3-KapOOHOBOW KHCIOTHI MOCPEACTBOM HAarpeBaHus npuMmepHo a0 65 °C co
CKOPOCTBIO U3MEHEHUsI TeMnepaTypsl, cocTapisromei 0,1 °C/muH;

B) OXJIAXKAEHUsI cMecH npuMepHo 10 20 °C mocpencTBoM NMpUMEHEHHUs!
CKOPOCTH M3MEHEeHUs TeMmmeparypsl, coctasistomeit 0,1 °C/muH;

r) ($unpTpOBaHUSA U CYIIKH MPOAYKTA.

15

8. Kpucrannuueckas ¢popma (1-nmupumMuanH-2-ui-uukiaonponui)-amuaa (3S,4S)-
l-nuknonponunmerun-4-{[5-(2,4-nudprop-heHnn)-n3okca3omn-3-kapOOHMI|-aMHHO } -
NUINEepUIUH-3-KapOOHOBON KHMCJIOTHI 110 MYHKTY 1, KOTOpas XapakTepusyercs

a. NPUCYTCTBUEM ITUKOB Ha JMarpamMme MOPOLIKOBOM PEHTI€HOBCKON

20 audpakLuK OpU CIEAYIOMUX yriax npenomieHus 20: 6,7°, 8,5°,10,9°, 13,2°, u 14,5°;
WIH

0. NPUCYTCTBUEM MMUKOB Ha THAarpamMme MOPOLIKOBOW PEHTI€HOBCKOM
audpakiuu npu CIeAyINNX yriax npenomienus 20: 6,8°, 8,2°, 14,1°, 17,9°, u 21,0°;

NpUYeM YKa3aHHYIO AHarpamMmy MOPOIIKOBOW PEHTTEHOBCKON AuppaKLuu

25 MOJIYHAIOT MOCPEACTBOM NpuMeHeHust KomOnHupoBanHoro uznydenus Cu Kol u Ka2,
6e3 ynanenus Ko2; 1 TOUHOCTh 3HAYEHUH 20 HAXOAUTCSA B JHUANA30HE, KOTOPBII
cocrasisieT 20 +/- 0,2°.

9. Kpucrannuueckas popma (1-nmupumuaun-2-ui-nukionponui)-amuaa (3S,4S)-
l-nuknonponunmerui-4-{[5-(2,4-nudprop-heHnn)-n3okca3on-3-kapOOHMI|-aMHHO } -

30 NUTNEPUINH-3-KapOOHOBOW KHCIIOTHI 11O MYHKTY 8, KOTOpPasi XapaKTepU3yeTcs
a. NPUCYTCTBUEM IMTUKOB Ha JHAarpamMMe MOPOLIKOBON PEHTIeHOBCKOM

audpakuum npu CIEAYOINX yriax npejomienus 20: 6,7°, 8,5°, 10,9°, 13,2°, u 14,5°;
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KOTOpas 1Mo CYTH MOKAa3bIBAET CIEKTP MOPOLIKOBON PEHTIe€HOBCKOHN Au(PpaKIUU, KakK
nzoOpaxxeHo Ha Qurype 2; unu

0. IPUCYTCTBHEM NUKOB Ha AUarpamMMe MOPOLIKOBON pEHTI€HOBCKOU
audpakuu npu CIeAyoINNX yriax npejomienus 20: 6,8°, 8,2°, 14,1°, 17,9°, u 21,0°;
KOTOpasi MO CYTH IOKAa3bIBAET CIIEKTP MOPOIIKOBOH PEHTTE€HOBCKON NUdpaKIuy, Kak

uzo0paxxeHo Ha @urype 3.

10. Kpucrannmuueckas ¢popma (1-mupumMuauH-2-miI-IUKJIONPOINI)-aMU1a
(3S,49)-1-uuknonponunmermi-4-{[5-(2,4-nudrop-penun)-uzokcason-3-kapOoHun|-
aMUHO } -ITUTIePUINH-3-KapOOHOBOM KUCJIOTHI IO MYHKTY 8 uiu 9, KoTopas
XapaKTepU3yeTcsl MPUCYTCTBUEM MMUKOB HA THAarpamMMe MOPOLIKOBOH PEHTIeHOBCKOM
nudpakuu npu CIEAYOINX yriax npejomieHns 20: 6,7°, 8,5°, 10,9°, 13,2°, u 14,5°,

npu4eM yKa3zaHHasi Kpuctaumueckas Gpopma npencrasisier coOOH aHTHIPAT.

11. Kpucrannmuueckas ¢popma (1-mupuMuanH-2-mI-MUKJIONPOINI)-aMHUIa
(3S,49)-1-uuknonpornumnmermin-4-{[5-(2,4-nudrop-dpenunn)-u3zokcason-3-kapOoHui|-
aAMUHO } -NTUTIepUANH-3-KapOOHOBON KHUCJIOTHI IO MyHKTY 8 uinu 9, koTopas
XapaKTepU3yeTcsl MPUCYTCTBUEM IMMUKOB Ha MarpamMMme MOPOLIKOBO PEHTIeHOBCKON
audpakuu npu CIeAyINX yriax npegomieHus 20: 6,8°, 8,2°, 14,1°, 17,9°, u 21,0°,

npuveM ykaszaHHasi Kpuctajinueckas Gpopma npeacrasisier coOOM AUTUApPAT.

12. Kpucrannuueckas ¢popma (1-mupumMuauH-2-mi-IUKJIONPOINII)-aMUIa
(3S,49)-1-uuknonponunmermn-4-{[5-(2,4-nudrop-penun)-uzokcason-3-kapOoHu|-
aAMUHO } -TTUTIePUINH-3-KapOOHOBOW KUCIOTHI MO OJHOMY U3 MyHKTOB 1 - 11,

npe€aHa3dHa4Y€HHas AJisd IPUMECHCHHA B Ka4YE€CTBE JIEKAPCTBEHHOT'O CpEACTBA.

13. ®apmaneBTUUECKass KOMIIO3ULIMsA, COEPIKALIAs B KAUECTBE AEUCTBYIOIIETO
BEIECTBA KPUCTAIIINYECKYIO GOPMY COCAUHEHUS |-MUPUMUANH-2-HII-ITUKJIOMPOTINII)-
amuna (3S,4S)-1-uuknonponunmerun-4-{[5-(2,4-nudrop-denmnn)-u3okcazomn-3-
KapOOHMI|-aMHUHO } -TUNIEPUANH-3-KapOOHOBOH KHUCIOTHI IO OAHOMY U3 MyHKTOB 1 - 11,

U 110 MEHbIIEeH Mepe OnMH (apMaleBTUYECKH MPUEMIEMbIH HOCUTEb.
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14. Kpucrannuueckas ¢popma coenuHeHus (1-nupuMuANH-2-NUI-LHUKIOTPOIIIII)-
amuna (3S,4S)-1-uuknonponunmerun-4-{[5-(2,4-nudrop-pennn)-u3okcazomn-3-
KapOOHMUIT|-aMHHO } -TUNEPUANH-3-KapOOHOBON KHUCIOTHI O OAHOMY U3 MYHKTOB 1 - 11,
npeaHa3HAa4YeHHas JUIA MPUMEHEHHs IPHU U3TOTOBJIEHUU (papMaleBTUUYEeCKON
KOMIIO3ULIMH, IPUYEM yKa3aHHas (papmareBTUYecKass KOMIO3ULU CONEPIKUT B
KauecTBe JACHCTBYIOLIEro BelecTBa coequHenune (1-nupuMuanH-2-ui-1muKIOTPOIIHI)-
amun (3S,4S)-1-uuknonponunmetuin-4-{[5-(2,4-nudprop-pennn)-uzokcazon-3-
KapOOHMII|-aMHIHO } -TUNIEPUINH-3-KapOOHOBOW KUCIOTHI, U MO MEHbIIEH Mepe OJUH

(dbapMaleBTUYECKU TPUEMJIEMbI MAaTEePUal HOCUTEJIS.

15. Kpucrannuueckas ¢popma coenuHeHus (1 -nmupuMUINH-2-NIT-LHHKIOTPOIIHII)-
amuna (3S,4S)-1-uuknonponunmerun-4-{[5-(2,4-nudrop-denmnn)-u3okcazomn-3-
KapOOHMUI|-aMHHO } -TUNIEPUANH-3 -KapOOHOBOH KHUCIOTHI IO OAHOMY U3 MyHKTOB 1 - 11,
npeaHa3HAYeHHAs I MPUMEHEHHS MPH NPEeAYIPEeKISHUH HIIH JIEUSHUH PaKa,
ayTOMMMYHHBIX HapyUIEHUH, BOCTIAJIUTEIbHBIX 3a00JI€BaHMI, OTTOPKEHUS

TpaHCIUIaHTaTa, win Gudposa.

16. IIlpumenenune kpucrananueckoi Gpopmel coenunenus (1-nupuMuanH-2-ui-
nuksonponun)-amuaa (3S,4S)-1-uuknonponunmerun-4-{[5-(2,4-guprop-pennn)-
U30KCa30J1-3-KapOOHMUI |-aMHHO } -TUNIEPUANH-3-KapOOHOBON KUCIOTHI [0 OJHOMY U3
nyHKTOB | — 11 05 U3roToBIEHUS IEKAPCTBEHHOIO CPEACTBA AJIs MPeayNpeKAeHUs
WJIH JIEYEHHUs paKa, ayTOUMMYHHBIX HApYIICHHUI, BOCIAJNTEIbHBIX 3a001eBaHUM,

OTTOPIKEHHS TPAaHCIUIaHTAaTa, uiu Guodpo3sa.

17. Ciocob npopuIaKTHKH WU JEYEHUs paKka, ayTOMMMYHHBIX HapyIIEeHHH,
BOCIIAJIUTENIbHBIX 3a00JIeBaHUN, OTTOPIKEHUS TPAHCIIAaHTaTa, WK Gudpo3a; KOTOPbIH
BKJIFOYAET BEAEHHE MaleHTy 3(PPEeKTUBHOTO KOJNYECTBA KPUCTAIIINYECKONH (pOopMBI
coequaenusi( 1 -mupuMuanH-2-uia-nukiaonpomnmi)-amuaa (3S,45)-1-
nukaonponuiaMeTmi-4-{ [5-(2,4-nudprop-peHus)-n30kca3on-3-kapOOHII |-aMHHO } -

NUTNePUINH-3-KapOOHOBON KHUCIOTHI 110 OAHOMY U3 MyHKTOB 1 - 11.
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