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OIIMCAHVIE M3OBPETEHNVA
2420-555658EA/032
HOBHE COEIMHEHMSI B KAUECTBE INENTUIHBEX TPOMHBIX AT'OHMCTOB
PELIEIITOPOB GLP1/TJIIOKATOHA/GIP

OBJIACTE TEXHVKM USOEPETEHNMA

Hacrosamee  m300peTeHMNe OTHOCHUTCS K  HOBHM COEeOMHEHMUAM,
KOTOPEHE ABJIATCSH TPOVHEIMU aTOHUCTaMM PELENTOPOB GLP-
1/mmokaroHa/GIP, ¥ uUX MeOMIMHCKOMY [PUMEHEHMI, HalpyMmep, IIpu
JIeUeHUM HapylleHuM Opu MeTaboJMUYecKOM CHMHIPOMe, B TOM UYUCJTE
nuabeTa M OXMPEeHMUd, a TakKXe IJIS CHMWXeHUS U3OEITOUHOTO NOTpelJieHUS
numy. CoeOMHEHMSA II0 HaCTOAMeMy M300pPEeTeHMK CTPYKTYPHO IPOMCXOOAT
OT BKCeHIMHa-4 U HOPOABJIAKT BHCOKYK PacTBOPMMOCTBL U CTabMIBLHOCTH
B KMUCJIEIX YCJIOBUAX B IIPUCYTCTBUM IIPOTHUBOMUKPOOHEIX KOHCEPBAHTOB,
TaKMX KaK M—-Kpe30JI UM QeHOJI, UTO nejlaeT MX OCOOEHHO MNONOXOMAMYMU
0Jig KOMOMHAUMM C IOPYTMMM OPOTHMBOIMABEeTUUYECKMMY COeIVHEHMUSIMH .

YPOBEHL TEXHUKNM M3OBPETEHWUA

B paborax Bhat et al (Diabetologia 2013, 56, 1417-1424),
Bhat et al. (Biochem Pharmacol. 2013, 85, 1655-62), Gault et al.
(J Biol Chem. 2013, 288, 35581-91), a makxe Finan et al. (Nat
Med. 2015, 21, 27-36) ONMCaHE TPOMHHE AaTOHUCTH PelLelTOpPOB
TJIDKATOHOIIOOOOHOTO nenrtmuma—1 (GLP-1), TJIDKaroHa u
TJIKO303aBUCHUMOTO MHCYJIMHOTPOIHOTO noJmnentuna (GIP), HamopuMmep,
pazpadboTaHHEe IIyTeM oObeIMHeHMsa OelcTBuM GLP-1, 1mJmokaroHa u GIP
B OIHOWM MOJIeKyJe, UYTO TPUBOAUT K IOJYUYEHMID TepaleBTUUeCKOTO
OelCTByKIEeTO BelleCTBa c NpoTUBOOMaDEeTUUECKUM oeicTBMEM U
BHPaXeHHEM 20OeKTOM CHMWXEHMSa Beca, I[IPeBOCXOIAMMMKM TaKOBHE VY
UMCTHIX aToHMCTOB GLP-1, ©Ojgaromapsd, CpeaM [OpOoUYero, I[IOBHIIEHUI
YyBCTBa HAaCHIMEeHMSA M pacxolda DHepIUM, OIOCPeIOBaHHOMY pPellellTOPOoM
TJIIOKaToHa, a TakXe TIOBHIMEHUK CeKpelUM WHCYJIMHa, OINOCPedOoBaHHOMY
peuenTopoM GIP.

AMMHOKMCJIIOTHAA [IOCJIeDOBATEJILHOCTD GLP-1(7-36)—ammuna
nokasaHa non SEQ ID NO: 1.

HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR-NH,

JIMpanayTUOo HOpeAcTaBjigeT CcoBoM TMpencTaBJeHHHM Ha  PHHKE
XVUMMYUECKM MOIMOUMUMPOBAHHEN aHalloT GLP-1, B KOTOPOM Cpelu MIpOUYMX

MO,JII/I(]_)I/IKB.LU/I?I KVMPHad KHUCIJIOTa CBA3aHa C JIM3VMHOM B IIOJIOXEHUMM 20, dTo



IPUBOOUT K HOPOIOJDKMTENIBHOM OJIUTeJIbHOCTHM nevcTBusa (Drucker et al,
Nat. Rev. Drug Disc. 2010, 9, 267-268; Buse et al., Lancet 2009,
374, 39-47).

AMVHOKMCJIOTHAS I[IOCJIeOOBaTeJILHOCTE JiMpalJlyTHIa I[IoKa3aHa II0n
SEQ ID NO: 2.

HAEGTFTSDVSSYLEGQAAK ( (S) —4-rxapbokcu—4-
TekcalekaHoMJIaMMHOOYy Tupwuil) EFTAWLVRGRG-OH

TUnokaToH TIIpencTaBjsgeT cobor mnentun m3 29  aMMHOKMCIIOT,
KOTOPEN BHICBODOXIOaeTCHa B KPOBOTOK npu HM3KOM YPOBHE
UUPKYJIUPYRIey B KPOBM IUIOKO3HE. AMMHOKMCJIOTHAS [IOCJIEeNOBaATEeJIBHOCTD
TJIIOKaroHa IIokKasaHa non SEQ ID NO 3.

HSQGTFTSDYSKYLDSRRAQDFVQOWLMNT-OH

[Ipy IHUINOTJIMKEMMM, KOI'Ia YPOBHM IJIOKO3H B KPOBM OIIyCKaoTCHd
HIKe HOPMAJIbHEIX, IJIOKAT'OH IIOCHJIaeT I[IeUYeHM CUTHaJ O HeOOXOIMMOCTU
paclmerieHrsa IUVIMKOTeHa M BHCBOOOXIOEHMA IVIOKO3E, B pe3yJjbTaTe Yero
YPOBHM IJIOKO3E B KPOBM IIOBHIIAKTCA, OOCTUIad HOPMAJILHOTO YPOBHA.
[locyenHue nyoarKaumum CBUIOETEJIECTBYIOT o} TOM, uTo TJIIOKaTOH
OOIIOJIHUTEJIBHO OKasbeBaeT OJjaronpuaTHele 50QeKTEl Ha CHMWXeHMe MacCCh
XMpa B OpIT'aHM3Me, CHIWKEeHMe IOoTpebJieHMd MM UM yBeJIMUEeHME pacxona
sHeprun (Heppner et al., Physiology & Behavior 2010, 100, 545-
548) .

GIP (TJII0K 03032 BUCHMEI VHCYJIVHO TPOTIIHH IOJIUTIEN TN )
npencTaBJigeT cobo¥ nenTun M3 42 aMMHOKMCIIOT, KOTOPHM BHIOEJSAETCS
K-—xJjeTkaMy KMIIEUHMKA I[IOCJIe IHOoTpelJjieHrd  IIMIIN. GIP wu GLP-1
IpelICcTaBJIAT CcoBoM IBa TOpPMOHa, NPOAYLUMPYEMHE 3HTEePOIHIOKPUHHEMA
KJIeTKaMM KUIIeuHMKa, OTBedalllMxX 3a MWHKPeTUHOBEM 30beKT, Ha OOJI
KOTOPOTO TIPUXOAUTCSA CBEIme 70% MHCYJIMHOBOM peakKUMM Ha IepopallbHY
TUIDKOBHYID Harpy3ky (Baggio et al. Gastroenterology 2007, 132,
2131-2157) .

AMMHOKMCIJIOTHAaA IIOCJenoBaTeJIbHOCTE GIP nokaszsadHa non SEQ ID
NO: 5.

YAEGTFISDYSTIAMDKIHQQODEFVNWLLAQKGKKNDWKHNITQ-OH

[TeniTMOE, B OCHOBE KOTOPHX JeXuT CTpykTypa GLP-1 wiwm
TJIOKaT'OHa, W KOTOPHE CBA3HBaT UM aKTUBUPYT pelenTopsl GLP-1,
TJIoKaroHa u GIP, OBLIIN OIIMCAaHEL B 3adBKax Ha IIaTEeHTH WO

2010/011439, WO 2010/148089, WO 2012/088116, WO 2013/192129, WO



2013/192130, WO 2014/049610 m WO 2015/067716. IOIOJHUTEJILHEE
TpUCHelIMOUUEeCKMe alOHMCTE Ha OCHOBe DKCeHOMHa—4 OBUIM OIMCaHH B
WO 2014/096145, WO 2015/086731, WO 2015/086732, WO 2015/086733,
WO 2015/155141 u PCT/EP2016/063332. Brulio okasaHo, uTo
COeIVHEHNS, ONMCAaHHEE B HUX, OPUBOOAT K YIIy4dlle HHOMY
TJIMKEMUUYECKOMY KOHTPOJIO, BO3MOXHOMY COXPaHEeHU I OCTPOBKOBEIX
KJIETOK U DeTa—KJIeTOK M MHTEHCUBHOMY CHWXEHMID Beca Tejla.

[TenTUOel, KOTOPHE CBAS3HBALT M aKTUMBMPYIT Kak pelenrtop GIP,
Tak ¥ peuentTop GLP-1, CKOHCTPYMPOBAHHEIE B  BMIOEe  aHaJIOTOB
SKCeHIMHa—-4 ¥ 3aMelleHHEle OOKOBOM LEeNbl XMPHOM KUCJIOTH, OIMCAHEL B
3agBKax Ha IaTeHTH WO 2014/096145 Al, WO 2014/096150 Al, WO
2014/096149 A1l m WO 2014/096148 Al.

9xceHIMH—-4 TIIpencCcTaBJgeT codol nenTun u3 39 aMMHOKMUCIOT,
KOTOPHM HNPOOYyUMPYETCA  CJUOHHBIMM  Xejle3aMM apM30HCKOTO  fArnosyba
(Heloderma suspectum). OxceHOMH-4 [ABJIAeTCA aKTUBATOPOM pelellTopa
GLP-1, B TO Xe BpeMa OH IeMOHCTpHUPyeT HUBKUM YPOBEHb aKTUBalUU
peuenTtopa GIP M He aKTHUBUPYET PeLelNTop IUIoKaroHa (cM. Tabiuily
1).

Tabmmua 1. 30PeKTMBHOCTL 5SKCeHIOMHa-4 B OTHOIEHUM PELEINTOPOR
GLP-1, GIP m 1JoKaroHa ueJiloBeka (ykaszsaHa B IIM) Opu YBeJUUEHUU
KOHILIeHTpaluM ¥ U3MepeHuUn obpas3ylomerocs cAMP, kak OINMCaHO B

paszneise "CrnocoObw".

EC50 mns
SEQ ID EC50 myig hGLP- EC50 mnsga hGlucagon R
NO: enTun 1 R [mM] hGIP R [mM] [TIM]
SKCeHOUH
4 L 0,4 12500, 0 >10000000

AMVHOKMCJIOTHAS IIOCJIeODOBATEJILHOCTE DHKCeHIMHa—-4 IpencraBlieHa
nmon SEQ ID NO: 4.

HGEGTFTSDLSKOMEEEAVRLEFIEWLKNGGPSSGAPPPS—NH2

SxceHImMH—4 oBJyamaeT MHO T'VIMI O OIMMM TJIIOKOPETYJIIATOPHEMA
OeMCTBUAMU, KOTOpPHE HabJmomamnTcs v GLP-1. Kimunueckue "
OOKJIMHMYUEeCKMe MCCJeNOoBaHMa IIoKasallM, U4YTO DHDKCeHOMH-4 ofbJjlajaer
HEeCKOJIbKUMY OJIaTONPUATHEMKY [IPOTUBOIMADEeTUMUECKMMM CBOMCTBaMM, B

TOM drciie TJIIOKO303aBUCVIMEIM YCHUIJIEHMEM CHHTE3a u CeKpellnn



VMHCYJIMHAE, TJIIOKO303aBUCHMEIM IomaBJIEHUEM CeKpelunn TJIIOKaroHa,
3aMenJIeHMeM OIOPOXHEHUA XeJlyOKa, CHMXeHMeM I[IOTpelJiIeHMd UM U
BeCca TeJjla, & TaKXe I[IOBHIIEHMEM MaCCH ©OeTa—KJIeTOK U MapKeposB
OYHKIVM OeTa—-KJIIETOK.

ODaHusle 5OOeKTEH MOTYT OHTL OJIaTOIPUATHEIMM He TOJBKO OJ4A
OOJILHEIX OuabeToM, HO TakXe JIA I[IalMeHTOB, CTpalallixX OXUPeHMeM.
[TallMeHTH C OXMpPeHMeM HuMelT ©OoJiee BHCOKMM PUCK pasBuTua ouabera,
TUIIEPTEH3UN, TUIIEPJINNINTEMAN, 3ab0JIeBaHUN cCepIeuHO—COCYIONCTOMN
CHUCTeME M OIOPHO—IOBUIATEJILHOTO allapaTa.

I[lo cpaBHeHun ¢ GLP-1 »kceHOIMH—-4 HABJISeTCAd YCTOMUMBEIM K
paclellJieHM OUIeNTuauianenTtunason—-4 (DPP4), dUyTo OpUBOOUT K OoJiee
OJIMTEJIbHOMY I[IepMOay IMOJYXM3HM M OIPOIOJIKUMTEJIBHOCTM aKTMBHOCTM 1n
vivo (Eng J., Diabetes, 1996, 45 (Suppl 2):152A (abstract 554)).

Taxxe OBJIO TIIOKa3aHO, UYTO 5SKCEHOMH—-4 H4BJSEeTCS B 3BHAUUTEJILHO
creneHu OoJjiee CTa®MJIbLHEIM B OTHOMEHUM pPacCllellJIEeHUsS HeWTpaJlbHOM
SHOOMENTUIA30M (NEP) 10 cCcpaBHeHu© ¢ GLP-1, TJIIOKATOHOM  MJIU
OKCHMHTOMOIOYJIMHOM (Druce et al., Endocrinology, 2009, 150(4),
1712-1722) . BmecTe c TeM DKCeHIMH—4 ABJIAeTCA XUMUYECKU
HeYyCTOMUMBEIM BCJIEOCTBME OKUCIJIEeHUS MeTHMOHMHAa B IIOJIOXeHUM 14
(Hargrove et al., Regul. Pept., 2007, 141, 113-119), a Takxe
Oe3aMUINPOBAHUA M M30MEepU3alMM aclapalMHa B IHoJIoXeHUMM 28 (WO
2004/035623) .

Bloom et al. (WO 2006/134340) pacCKpHBAWT, UYTO MelITWOH,
KOTOPHE CBA3HBAKTCA M aAKTUBUPYIT KakK pelelNTop IJIkKaroHa, TakK U
peuentop GLP-1, MOXHO cO3OaBaTb B BuIae TIHMOPUIHEIX MOJEKYJ U3
TJIDKATOHa M BkKceHOMHa-4, Tae N-KOHIleBad 4YacThb (HalpuMMep, OCTaTKM
1-14 wmimm 1-24) #$pomMcxoIMT M3 IUIKaroHa ¥ C—KOHIeBas dYacTb
(HanpuMep, ocTaTku 15-39 wmim 25-39) OpoMCXOOUT M3 DHDKCeHIMHa—4.
TakMe MHNelNTUOE coIepXaT aMUMHOKMCIIOTHHM MOTHME YSKY TUlokaroHa B
noJjoxeHumu 10-13. Krstenansky et al. (Biochemistry, 1986, 25,
3833-3839) mnokaszajaM BaXHOCTb 3THMX ocTaTkoB 10-13 w3 1JoKaroHa
I0JIS B3aMMOOEMCTBUM C eT'0 PelLelTOpPOM M aKTUMBAalMM aleHMJIaTLMKJIA3H.

IIo CpPaBHEHUD C GLP-1, TJIDKAI'OHOM n OKCHMHTOMOOYJIMHOM
DKCeHOuH-4 XapakKTepnusyeTcs BJIaTONIPU A THEMI OV BUKO—XUMUYECKVMN
CBOMCTBaMM, TakMMM KakK PacTBOPMMOCTL UM CTabMJILHOCTL B pPacTBOpe U

Ipm @MBMOHOI‘MHGCKVIX YCIIOBMAX (B TOM urcJie CTabuIILHOCTD B



OTHOUIEHUM pa3l3pylleHusa IpM BO3IeMCTBUM depMeHTaMM, TakuMy Kak DPP4
I NEP), pPes3yJiLTaToM gyero ABJISETCHA toJiee OJIMTeJIbHAad
IPONOJIKUTEJILHOCTE aKTMBHOCTM 1in vivo.

TeM He MeHee, Takxe OBJIO [MIOKa3aHO, UYTO D2KCeHIMH-4 4gBJISAETCH
XUMUYECKN HeyCTOMUMBEIM BCJIEICTBUE OKMCJIEHU S MeTMOHMHA B
IoJioxeHuM 14, a Takke »Oe3aMUOMPOBAHMA UM M30OMEpHM3alMM aclapalrHa
B TIoJioXeHuM 28. CTabMJIBHOCTE MOXHO HOOIIOJIHUTEJIBHO VYJIyUllaThb C
[IOMOIIB IO 3aMeHH MeTMOHVHAa B TTOJIOXEHUN 14 u VCKJIIOUEHNU A
IoCJIeIOBaTEeJIbHOCTEN, KOTOPHE, KaK M3BECTHO, CKJOHHH K pPaspylleHU
mocpencTBsoM o0pas3oBaHMAg aclapTMMMIa, B UYacTHOCTM, Asp-Gly wmim
Asn—-Gly B HOJOXeHMAX 28 u 29.

OIIMICAHVE M3OEPETEHVA

Y coeOMHEHMVM II0 HacTosmeMy M300peTeHMI0 HEeCKOJIbKO M3 JieXallx
B MX OCHOBEe OCTaTKOB OTJIMUaKTCAd OT OCTaTKOB IJIOKaroHa |
MNenTUIOB, ONMCAaHHHX B WO 2006/134340. B uyacTHOCTM, ocTaTku TyrlO0
n Tyrl3, KOTOpHE, KaK M3BECTHO, CIOCOOCTBYILT OQUOPUIIJIMPOBAHUIO
rokaroda (JS Pedersen et al., Biochemistry, 2006, 45, 14503-
14512), BameHeHH Ha Leu. 39Ta 3aMeHa, O0CODeHHO B KoOMOMHALUMU C
M30JIEMLIMHOM B IIOJIOXEHUM 23 U IJIyTaMaToOM B IIOJIOXeHUM 24, TIPUBOOUT
K o0paszsoBaHMI IMIPOMBBOIHEIX BKCeHOMHa-4 C IIOTeHLMAJIbHO YJIydlleHHBEMN
OMOoPUBUYIE CKUMA CBOMCTBaMM, TaKMMA Kak PacTBOPUMOCTD VI
CIIOCOBDHOCTE K arperauumu B pacTBOpe. 3aMeHa apoMaTuueCcKomn
AMMHOKMCJIOTH Ha  aJlnudpaTUUYecKyln  aMMHOKMCJIOTY B  IIOJIOXeHUMM 13
aHaJioTa BKceHOMHa—-4 OPpMBOIUT K 00pasoBaHMO IIEITUIOB C BHECOKOM
AKTMBHOCTBI B OTHOIMEHUM Kak pelenTopa IJIoKaTl'oHa, TakK M pelenTopa
GIP c coxXpaHeHMeM MX aKTMBHOCTM B OTHOWleHUM pelienTopa GLP-1.

HaTuBHHIM  SKCceHOMH—4 IpencTaBJIAeT coBOM  UMCTHIM  aTOHUCT
penenTtopa GLP-1, KOTOpPHM He MOPOABJIAEeT AaKTMBHOCTM B OTHOMEHUU
pelleniTopa ITJIokaroHa UM XapaKTepu3yeTcsa HU3KOM aKTUMBHOCTLIO B
OTHOmMEeHUM pellenTopa GIP. B OCHOBe COE&IMHEHMM IO HacCToAleMy
n300peTeHun JIEXUT CTPYKTypa HaTUBHOTO 3KCeHOMHa-—-4, HO  OHUu
OTJIIMYAKTCA I[I0 UYeTHpHallaTy WM ©OoJiee TIIOJIOXEHUMAM II10 CPpaBHEHMK C
SEQ ID NO: 4, oprUyeM OaHHBE OTJINUMA OOYCIIOBIMBAKLT YCUIIEHUE
ATOHUCTUUECKOM AaKTMBHOCTM B OTHOIEHMM pellellTopa ITJIoKaTroHa Wu
peuenTtopa GIP. CpemmM NOpouyMx 3aMeH MeTMOHMH B IIOJIOXKeHMM 14

3aMeHeH aMMHOKMCJIOTOM, Hecymelr Tpynny —-NH, B ©OokoBOM lienwu,



KOTOpad HOOIOJIHUTEJBHO 3aMelleHa JIMIIOQMIIBHEM OCTaTKOM (HallpuMMEepR,
XUPHOM KMCJIOTOM B COUeTaHMM C JIMHKepoM) . [ONOJHUTeJIbHAasg 3aMeHa
aAaMMHOKMCJIOT 2KCeHIMHa—-4 B noJjioxenmax 13, 19, 20, 32, 34, 35 um 39
— Ha Leu B HoJioxXeHMM 13, Ha Gln B HoJIoOXeHMM 19, Ha aMMHOKMCIIOTY
Aib wmiam Lys B mnoJjgoxeHum 20, Ha Alib B nojgoxenum 34, Ha Pro B
IOJIOXeHUM 32 M Ha Lys B HOJIOXeHMAX 35 m 39 — OpUMBOIMUT K BHCOKOMU
AKTMBHOCTM B OTHOIIEHMM PpPeleNTopa IJIoKal'oHa, a TaKXe pelenropa
GIP C cCcoxXpaHeHMeM BECOKOM aKTMBHOCTM B OTHOIEHUM pelenrtopa GLP-
1. OaHHbEE [IEeNTUIOE TaKxe NIPOABJIART BEICOKYIO XUMUUYECKYIO
CTabUIJIEHOCTL, PAaCTBOPMMOCTE M QUBUUECKYK CTabUJIBHOCTL IIPU KUCJIBEIX
3HaueHMAax pH, Takmx kak pH 4,5.

CoenMHeHU I 1o HaCcToAlleMy n300peTeHNO XapaKTepusynTcd
bopmygion I1:

H,N-His-Aib-His-Gly-Thr-Phe-Thr-Ser—-Asp-Leu-Ser-Lys—-Leu-X14-
Glu-Glu-Gln-Arg-Gln—-X20-Glu-Phe-Ile-Glu-Trp-Leu-Lys-Ala—-X29-Gly-
X31-Pro-Ser—Aib-Lys—-Pro—-Pro-Pro-Lys—R! T,

roe

X14 npencraejdeT cobom aMMHOKMCJIO THEI OCTaToK C
OYHKUMOHAIUBUPOBAHHOM Tpymno -—-NH, O©OokKoBOWM Lienu, BHOPaHHEM U3
Tpymne, cocrosmen wm3 Lys, Orn, Dab wium Dap, Tne Trpynna -—-NH,
BOKOBOM LenM GyHKLUMOHaNIM3UpoBaHa C HoMmomeil —Z-C (0)-R®, mme

Z mnpencTaBjdgeT co0O¥ JIMHKEpP BO BCEX CTepPeOM3OMEPHHX (GopMax,

R®> rmpemcraejgeT coboM pparMeHT, comepxamuii He OoJjiee 50
aTOMOB yIJlepola U T'eTepOoaTOMbl, BHOpaHHEEe M3 N m O,

X20 npencraByigeT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHBIM U3
Aib u Lys,

X29 npencraByigeT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEIM U3
D-Ala u Gly,

X31 npencraByageT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEM U3
His u Pro,

R! npepmcramisger coboim NH, mim OH,

MM MX COJIb MJM COJILBAT.

CoeIVMHeHMA TIIO HacTodmeMy M300peTeHM HABJIAITCS aTlOHMCTaMU
PEeLenlToOpPOR GLP-1, TJIOKaroHa u GIP, Kak oInpeneJjieHo Iy TeM

HabIooeHn g TOT'O, gTo OHUM CIIOCOOHH CTVIMYJIMPOBATE obpasoBaHMe



BHYTPUKJIETOUHOTO CAMP B aHaJlM3UPYeMOM CHUCTeMe, ONIMCaHHOM B
pasneise "CriocoOBwe".

CorJjilacHO JIpyT'OMYy BapuaHTy  OCYHNEeCTBJIEHMSA  CO&IMHEHMS  IIO0
HacTOAmEMY M300peTeHuln, B YaCTHOCTM C JIM3MHOM B IIOJIOXKeHUM 14,
KOTOPHEM MOOIOJIHMUTEJILHO 3aMelleH JUIOOUIIBHEIM OCTAaTKOM, MIPOABJIAKLT
OTHOCHUTEJIbLHYI aKTMBHOCTL, COCTABJAKIYI IO MeHbmeM Mmepe 0,1% (7.

e. ECsgc700 M), ©OoJee mnpepnmnourmTesibHO 1% (T. e. ECsoc0 M), OoJiee

NpenrIouTUTEJILHO 3,5% (. e. ECs0<20 M) u ele BoJiee
NpeniIouTUTEeJIbLHO 7% (. e. ECs0<10 M) , 10 CPaBHEHUIO c

OTHOCHUTEJILHOM aKTMBHOCTBI GLP-1(7-36)aMuIa B OTHOIMEHMM pellenTopa
GLP-1. Kpome TOTO, COeIMHEeHNI 10 HaCcToOAlleMy N300peTeHNIO
IPOABJIAKT OTHOCUTEJIbLHYID aKTMBHOCTL, COCTAaBJAKIYI IO MeHBIEM Mepe

0,1% (7. e. ECsocs00 TIM), 0OoJee npenmnouruTesbHO 0,5% (7. e. ECs0<i00

oM) , BoJiee IPEenrIouYTUTEJILHO 1% (<50 M) u ele BoJiee
IpenllouTUTeJIbEHO 5% (T. e. ECs0<10 M) , 1o CpaBHEHUD C

OTHOCUTEJILHOM  aKTMBHOCTBLIO [OIPMPOOHOTO  IJIOKaroHa B OTHOMEHUU
pelernTopa IJIKKaroHa. Kpome TOTO, COeOMHEHMda I[IO0 HaCTOoAlleMy
N300peTeHnD IMIPOABJISAIT OTHOCUTEJIBHYID AaKTMBHOCTE, COCTAaBJIAKIYID II0
MeHbmer Mepe 0,1% (7. e. ECsgegoo M), OoJiee mnpemnoururesibHo 0, 4%
(7. e. ECsgci90 IIM), Oo0Jiee OpennodTuTesbHO 1% (<40 M) m eme ©OoJiee
NPenrnouTUTEJIbHO 4% (. e. ECs0<10 M) , infe) CpaBHEHNI C
OTHOCUTEJILHOM AaKTHMBHOCTLIO IIPUPOOHOTO GIP B OTHOWEHUM pelelnTopa
GIP.

TepMrH "akTMBHOCTEL", VCIIOJIE3YEeMEI B IOaHHOM IOOKYMeHTe,
IPenlouTUTEeJIbHO OTHOCHUTCH K CIOCODOHOCTM COEIMHEHMS aKTUBUPOBATH
peuentop GLP-1 uyejyioBeka, PpPelLenNTop IUIKKaTlOHa UYeJIOBeKa U pPelelTop
GIP YeJIOBEKA. BoJjiee IPEenIoUTUTEJIEHO TepMUH "aKTUBHOCTE",
VICIIOJIb 3Y MBI B IOaHHOM  JOKYMeHTe, OTHOCUTCH K CIIocoOHOCTHU
COeIMHEHUS CTUMYJIMPOBATH oBbpa30BaHME BHYTPUKJIETOUHOTO CcAMP.
TepMyH "oTHOCUTEJILHAaS aKTMUBHOCTL ", MCIIOJIb 3Y &M B OaHHOM
IOOKYyMeHTe, IIOHMMAT KaK OTHOCAMUMCA K CIHOCOOHOCTM COeIMHEeHUS
AKTMBMPORBATH PELENTOP B OINPeleJIJEHHOM COOTHOIEHWUM, II0 CPaBHEHUK C
IPYTVMM aTOHMCTOM pPelernTopa MM 10 CPaBHEHMK C IOPYTVM PelelTOpOM.
AKTHMBaAIIMKD  PELENITOPOB aTOHMCTaMN (HanmpuMep, NIyTeM M3MEepeHUd
ypoBHA  CAMP) OTIPENEeJIAnT, KakK OIMCaHO B JaHHOM JOKYMeHTE,

HallpyMep, Kak OINMcaHoO B pa3nmeje "llpumepH".



CoelHeHU A 1o HacToAlleMy n300peTeHNO NIPeniloYTUTEJIEHO
xapakTepusyiorca ECs, mJsa pelentopa hGLP-1, cocTaBjaswomern 450 1M
MJIN MeHBIIe, OpenIouTUTEJILEHO 200 M M MeHBbIIEe, BoJiee
npennouruTesibHo 100 M wmiam MeHblle, 0Oo0Jiee IPenlouTuTeJJsHO 50 1M
WJIXM MeHbIe, foJjiee HOpennouTmUTeJIbHO 25 1M WM MeHbIle, BoJiee
opennouTuTesbHo 10 1M mamM MeHble, ©oJiee MOPenlouTUTesIbHO 8 M miu
MeHbIle ¥ 0o0Jiee NPedlOoUTHUTeNBEHO 5 1M wmiaM MeHblme, u ECsy OJ4A
peuenTopa hGlucagon, cocTaBJgRmen 450 M VI MeHbIle,
opennoururesibHo 200 M miaM MeHblle, Oo0Jiee OpennouTmuresibHo 100 1M
WM MeHBIe, BoJjiee npenmnouTmuTeJibHO 50 1M MM MeHBIIE, boJiee
OPEenrouTUuTesIbHO 25 1M uiaM MeHblle, Oo0Jiee IIpennodTuTesbHO 10 1M
WM MeHblle, O0oJjlee NPEenrIouTuTesIbHO 8 M wmiaM MeHblle M BoJiee
opennouTruTengbHo 5 nM  wmiam  MeHbme, U ECso IJiS peuentopa hGIP,
cocTaBadawmerr 450 ©nM wiIM  MeHbIle, OpednoudTuTesbHO 200 1M uiam
MeHble, BoJiee IpPeniIouTUTeJIbHO 100 M MJIN MeHblle, HoJiee
NpeIdlouTuTesibHO 50 M wmiaM MeHblle, OOJiee NPEOIoOUTUTeJIbHO 25 M
MJIM MeHble, BoJjiee nOpennouTuTesibHO 10 @M MM MeHbIIE, HoJiee
OPEenrnouTUTEeJIbHO 8 IM WM MeHblle M 0oJiee MNPellodTUTeJIbEHO 5 1M miu
MeHbIIe . ECsy mjaa peuenrtopa hGLP-1, peuenTtopa hGlucagon u
peuenTtopa hGIP MOXHO OINpPenejiMTh, KaK OIMCaHO B IaHHOM IOKYMEHTE
B pazpnejie "Crnocobe" M KakK OPUMMEHSAJM OJS II0JIYUYeHUS Ppe3yJibTaToB,
OnMCaHHHX B pas3neje "llpumepnH".

CoenmHeHMsa QOPMyJIEHL 1, B UYaCTHOCTM COeIMHeHUS C JIM3VHOM B
TIOJIOXKEHUN 14, KOTOPHEIM IOTIOJIHUTEJIEHO 3aMeleH JINTIO OMJITE HEIM
OCTaTKOM, IeMOHCTPMPYKRT IIOBHIIEHHYI aKTHUBALMID pellelTopa IJInKaroHa
10 CpaBHEHUI C [OPOM3BOIOHEMKM, COOEPXallMMMU MWCXOOHEM MEeTHMOHMH (0T
PKCeHOMHa—4) VI JIeMumnH B MIOJIOXEHUU 14 (cMm. Takxe
W02014/056872). Kpome TOTO, OKMCIeHMe (in vitro wmmm in vivo)
MeTHMOHMHAa 0OO0Jiee He [4BJISeTCs BO3MOXHEM.

CoenmHeHUs OGopMyJiHL I HOEeMOHCTPUPYIT BHCOKYK aKTHMBHOCTE He
TOJIEKO B OTHOIWIEHUM pellelTopa IJIKaloHa, HO TakKXe B OTHOIEHUU
peuentopa GIP. JOHNOJIHUTEJIEHadA BEHCOKad akKTMBHOCTL B OTHOIEHUU
peuentTopa GIP mnpenHa3HaueHa OJ4 HOBHIIeHUS HSOOeKTUBHOCTU B
OTHOIIEHUM KOHTPOJISA YPOBHSA TJUIOKO3H B KPOBM II0 CPABHEHUIO C UMCTHM
ATOHMBMOM B OTHOmMeHUM pelenTopa GLP-1 M IJIS CHWXeHUS BEePOATHOCTU

CBABAHHEX C GLP-1 mnofouHex 50OeKTOB, TaKMX KakK PacCTPOMCTBO



KeJIyOOUHO-KUIIeUYHOTO TpaKTa, IIOCKOJBKY BKJanm dYactu GLP-1 wmMoxeT
OBITE yMeHbIleH. [JOIOoJIHUTEeJIbHasd akKTMBHOCTE B OTHomeHMM GIPR Takxe
npelHas3HadyeHa nJis YPaBHOBEMMBaHMSA MOTEHIIMAJBEHOTO [MOBHIIEHU A
YPOBHA TJUIOKO3H IIPM akKTHMBallMM PelLenNTopa IJIKKaroHa, 4YTO, TaKKM
oBpaz3oM, obecreurBaeT BO3MOXHOCTL MNpOoABJIeHMA  ©OoJiee  BHCOKOU
aKTMBHOCTHM pellenTopa IJIoKaroHa, Kak HabJjomaeTcd Yy COeOIMHeHUM
bopmysiel I (Finan et al. Nat Med. 2015, 21, 27-36).

B oIHOM BapMaHTe OCYHNEeCTBJIEHUS COeIMHEHUSA I[I0 HaCTOdleMy
N300peTEeHNID XapaKTepu3yITCSd BHCOKOM pPacCTBOPMMOCTBI0 IIPU  KMCJIBEIX
n/nam OM3BUOJIOTUUECKUX 3HaUEeHUAX PH B IPUCYTCTBUU
IIPOTUBOMMKPOOHOT'O KOHCepBaHTa, TaKoI'o KakK GeHOJ WM M—KpesoJ,
HalpuMep, IpM CTelleHM KUCJIIOTHOCTM B Oualna3oHe pH 4-5, B
yacTHOCTM PH 4,5 u/unm 6Gojiee QUBMOJIOTMUECKOM Ouanas3oHe pH 6-8, B
vacTHocTM Impu pH 7,4 mnpm 25°C wmium 40°C, B OpyroM BapuaHTe
OCYIEeCTBJIEHMS IO MeHbllel Mepe 1 MI'/MJI M B KOHKPETHOM BapMraHTe
OCYIEeCTBJIEHUS IO MeHblel Mepe 5 Mr/Mmil.

Kpowme TOTO, COeOMHEHU I 1o HacTodleMy n300peTeHUD
IPenrnouTUTeJIbHO XapaKTepmusynTrcd BLICOKOM CTabUILHOCTBIO opu
XpaHeHMM B pPacTBOpPEe B NPUCYTCTBUM IPOTMBOMUMKPOOHOT'O KOHCepBaHTa,
TakKoTo KakK (QeHOoJ WIM M-KpesoJl. I[IpedloUTUTEJIbHEIMY YCJIOBUAMMU
aHaJM3a IOJA olIpenelieHMsa CcTabuMJIBHOCTM SBJISEeTCHS XpaHeHue B TeueHue
28 npHel mpu 25°C mim 40°C B pacTBOpe IIPM CTENeHM KUCJIOTHOCTHM B
omnanazoHe pH 4-5, B uwactHocTM pPH 4,5. CTa®uiIbHOCTL IIEITUIOB
OIIpeleJIgaiT C IIOMOIMBI XpoMaToTIpadUUueCcKMX aHaJlM30B, OIMCAaHHHEX B
pazneyie ''Crnoco®w''. IIpednouyTUTeJIbHO dYepes 28 npHewm npu 40°C B
pacTtBope npmu pH 4,5 noTepd UYUMCTOTH COCTaBJIgeT He 0OoJjee 20%,
foJlee TMPellloOUTUTEJIbHO He ©0oJiee 15% m eme 0OoJiee MNPEeONOUTUTEJIBHO
He OoJiee 12%.

B oIHOM BapMaHTe OCYMeCTBJIEHUS COeIVMHEeHMSA I[I0 HaCTOdleMy
n300peTeHnn XapaKTepu3yrnTcsd TUOPOOVHAMUYE CKMM pamnycoM Ru,
COCTaBJIAMMM 5 HM WIM MeHbIle, OPM 3HaUeHMIX KOHLUeHTpauum = 1
MT/MJI B IIPUCYTCTBUM I[IPOTUBOMUKPOOHOTO KOHCepBaHTa, TaKoTo Kak
beHOI WM < M—-Kpe30J, HalpuMep, npM  CTeleHM  KUCIOTHOCTM B
nmanasoHe pH 4-5 npm 25°C, B uyacTHocTu pH 4,5 npm 25°C, uro
aHAJIM3UPOBAaJIM C IIOMOmMBK IMHAMMUECKOTO paccesdHus CBeTa, KakK

ormmMcaHo B pa3meJie "Crniocobwm".
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B oOoHOM BapMaHTe OCYmMEeCTBJIeHMS CcOoeldMHeHMS II0 HacToAleMy
n300peTeHunn He IeMOHCTPUPYIOT YBeJIMUeHU MHTEeHCHUBHOCTHU
bJIyopecueHIM C IpuMeHeHMeM THodJIaBMHA T B KauecTBe
GIIYOPECLeHTHOTO 30HIa OpM SHAUEHMSX KOHIEeHTpaluuu 3 MI/MI B
IPUCYTCTBUM MIPOTUMBOMMKPODOHOTO KOHCEpBaHTa, TaKoT'o Kak (eHOJ WIu
M—-Kpes0Jl, HalpuMep, IIpU CTeleHM KMCJIOTHOCTM B OMalnas3zoHe pH 4-5,
B uyactHocTM pH 4,5 mnpm 37°C, B TedeHMe 5 Uacos, BoJiee
OpenrnouTuTesIbHO B TeueHue 10 uyacoB, 0oJiee TMIPeOnouTUTEJIBHO B
TeueHre 20 dyacor, 06oJiee IPenIouTUTEJIbHO B TeueHre 30 dYacos,
BoJiee IpennouTUTeJIbHO B TeueHMe 40 J4acoB u elme BoJiee
OPenrnouTUTEeJIbHO B TedeHMe 45 YacoB, UTO aHaJIM3UPOBAJM C IIOMOIBLIO
aHaJmza C npuMeHeHumeM ThT, kak onmMcaHo B pa3zzneje "CrnocoOw".

B omHOM BapMaHTe OCYIEeCTBJIEHMA COeIVMHEeHMA IIO0 HacTodlleMy

n306peTEeHNn BoJiee YCTOMUMBEE K pacmernjeHno HeVTpallbHOM
SHIOIENTUIa30M (NEP) u OUIENTUOMIIIIeITIa30M—4 (DPP4), yTo
OPUBOIOUT K BoJiee OJINTeJIbHEIM nepuony IIOJIY XM BHU u

IPOIOJIKUTEJILHOCTY OeMCTBMA in vivo IO cpaBHEHMIO C HaTUBHBEMM GLP-—
1 1 TJIOKaroHOM.

B OODHOM BapMaHTe OCYIECTBJIEHMS COEeIVMHEHMA IIO0 HacTOoAlleMy
n300peTeHn0 CcoIepXaT IIelNTHUOHBEM (parMeHT, KOTOPHM IIpedCTaBJISeT
coBoM JIMHeMHYID IIOCJIeOOBaTeJILHOCTEL M3 39 aMMHOKAPOOHOBHX KMUCJIOT,
B UYaCTHOCTM O—aMMHOKaApPOOHOBHIX KMUCJIOT, CBS3aHHBEX I[IelITUIOHEMM, T.
e. KapOOKCaMMIOHEIMU CBA3AMMA.

B omHOM BapmMaHTe OCylecTBJIeHMSa R! mpermcrabisger coboir NH,.

KoHukpeTHEE NpenlouTuTeJIbHEEe IIPVIMEPH TPYIIII -Z—-C (0) -R?,

KOTOPHEE IIepeUMCIJIEHE HIMXEe B Tabjmie 2, BBI@paHBI nus

(S)—4-kapbokcu—-4-rekcaleKaHOMJIaMUHOOY TUPWII—, (S)—-4-
KapBbokcu—-4—-oKTamekKaHOUIaM/HOOY TUPWII—, (S)—4-kapbokcu—4-((S)—-4-
Kapbokcu—-4-TrekcaleKaHOUJIaMUHOOY TUPUIIaMUHO ) —Oy THUpuia, (48) -

rkapbokcu—[2—(2—{2-[ (4R) —5—kapbokcu—4-—
TreKCcaleKaHOMJIaM/MHOIIEHTaHOMIIaM/HO | ~3TOKCHU } —3TOKCHU ) —alle TUJIaMMHO | —
Oy THUpuia, (435) —xapbokcu—[2- (2—-{2-[ (4R) -5—-xapbokcu—4-
TeKCcaleKaHOMJIaM/UHOIIEHTaHOMIIaM/HO | ~2TOKCHU } —3TOKCHU ) —alle TUJIaMMHO | —
Oy THUpuia, (2={2-[2-(2-{2-[(45) -4-xapbokcu—4-—
TeKCaOeKaHOUIIaMUHOOY TUPMIIAMUHEO | —3TOKCHU } —3TOKCH ) —alle TUJIaMUHO | —

S3TOKCHU } —2TOKCH) —alleTuiia, (2={2-[2-(2-{2-[(45) -4-xapbokcu—4-—
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OKTalleKaHOWMJIaMUHOOY TUPUIIAMUHO | —3TOKCU } —3TOKCH ) —alle TUJIaM/HO ] —
S3TOKCHU } —2TOKCH) —alleTuiia, [2=(2-{2-[2—-(2-{2-[2—-(2~—
OKTalleKaHOMJIaMUHOBTOKCHU ) —3TOKCHU | —alle TUJIAaMVHO } —3TOKCU ) ~3TOKCU ] —
alle TUJIaMMHO } —3TOKCH ) —2TOKCH | —alle TMJI— .

KpomMe ToOT0O, MNPenlouYTUTEJIEHEIMU SBJIAKRTCH CTEPEeOM30MEPEH],
YaCTHOCTM DHAHTUOMEPH IOaHHHX TPy, Jmbo S—, JInubo R-sHaHTMOMEPH.
Tepvmua "R" B Tabimue 2 IOpelHa3HaueH Jia OOO3HaueHMAd MecTa
[IprcoenrMHeHa -7Z-C(0)-R® B [enNTUIHOM OCTOBE, HalpuMep, SICUJIOH—
aMMHOTPYIINE Lys.

Tabmuua 2
CTpyKTypa/HaszBaHme corjiacHo IUPAC Ha3BaHU

e
gGlu-
)J\/\/ W Stea
HO
(S)—-4-Kapbokcu—-4—-oKTaneKaHOUJIaMUHODY TUPWII—
@) gGlu-—
H
N Palm
R E \Tr/A\\,/”\\,/”\\,/”\\,/”\\,/”\\,/A\\,//
/:% O
(S)—4-Kapbokcu—-4-rekcaleKaHOMJIaMUHOOY TUPUII—
HO O Glu-
0 gh-u
R /u\\/’\\/H gGlu-
N . W
H : Palm
O X ©
(S)—-4-Kapbokcu—-4-( (S)—-4-kapbokcu—4-
reKcaleKaHOMJIaMMHOOY TUPMIIaM/HO ) —Oy TUPMII—
gGlu-
/ﬂ\\//\\,/H O gGlu-
. O/A\v/ \V/A\N
: H AEEAC—
2~ _ 0
OH Palm
[[(4S8)-4-KapOokcu—4-[[ (4S) -4-rapbokcn—4-[[2-[2-[2-
(rekcaleKaHOMJIaMMHO ) 3TOKCHK ] 3TOKCHU ] alle TMJI ] aMUHO | Oy TUPWIT
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aMMHO | —OyY TUPWII—

O gGlu-
HO O /ﬂ\\ —
o HO . o AFEFEAC
®) N : gAAA—
R N/ﬂ\v/ \V/A\O/A\v/ \H/A\V/A\
H Palm
'e) O
(43) —Kapbokcu—[2-(2—{2-[ (4R) —5—kapbokcu—4-
rekcaleKaHOMIJIaMMHOIIEHTaHOMIIAMMHO | —2TOKCHM } —2TOKCH ) —
aleTUJIaMUHO | —OY TUPWII
HO @) AEEAC—
0] O
H AEEAC-
R /\/O\/\ O\/\ /\/N
\HAO N o) N Glu-
H H gliu
0] O Palm
(2={2-[2-(2-{2-[ (4S) -4—-Kapbokcu—4-TrekcameKaHOMUJIaM/HO—
Oy TUPUIIaMMHO ] —3TOKCU } —3TOKCHU) —alle TUJIAMMUHO | —2TOKCH } —
STOKCHU) —alle TUII
HO 0 AFEEAC—
0] 0]
. o )k/o H AEEAC—
H H Ehdae
O O Stea
(2={2-[2-(2—-{2-[ (4S) -4-Kapbokcu—-4-okTaleKaHOMUJIaMUHO—
OYTUPMIIaMMHO ] —3TOKCU } —3TOKCHU ) —alle TUJIAMUHO | —3TOKCMH } —
3TOKCHU) —alle TIII
O H AFEAC—
R\H/A\O/A\V/O\V/A\N/H\V/O\V/A\O/A\V/N AEEAC—
H
o AEEAC-
Stea

[2-(2-{2-[2-(2-{2-[2—-(2-
OKTameKaHOMJIaMMHOSTOKCHU ) 3TOKCH ] alle TUJIaMMHO } 3TOKCH) 3TOK

cH] alleTMJIaMMHO } 2TOKCHK ) TOKCHK | alle TUII—
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JONOJHUTeNIbHEM BapUaHT OCyWeCTBJIEHUSI OTHOCUTCH K
COeIMHEHNAM QOpMyJIEL 1, IT'Ie

X14 npezncrarJjsgeT cobom Lys, r©me Tpyhina —-NH, ©OOKOBOM LelM
OYHKIUMOHAIUBUPOBaHa TPYIIIION -7Z-C(0O)R?®, rme

Z TImpencTaBJgeT coboM Tpylmny, BuHOpaHHyID M3 gGlu, gGlu-gGlu,
gGlu-AEEAC—gAAA—, gGlu-gGlu—-AEEAc, AEEAcC-AEEAc—gGlu wmu AEEAC-
AEEAC-AEEAC; U

R°> mpencraBysgeT CcoOOOM TPYIIlYy, BHOPaHHY M3 IIeHTaleKaHmia WM
renrageKaHuia.

JOMOJIHUT eJIb HE BapUaHT OCYyWleCTBJIEHU I OTHOCUTCH K
COeIMHEHVAM QOpMyJIEL I, IT'Ie

X14 npezncramjsgeT cobom Lys, r1me Tpymnna -—-NH, ©OOKOBOM Lemnu
OYHKUMOHANIM3MPOBaHAa TPYIINION -Z-C(0)R%, rIme

Z mnOpemncraBJiseT cobolm TIpyrnmy, BHOpaHHYyl U3 gGlu, gGlu—-gGlu,
gGlu-AEEAC—gAAA- u gGlu-gGlu-AEEAC; u

R® mperncrTaBjigeT CoOOM IPYIY, BHOPaHHYD M3 IIeHTaleKaHWUsIa WIn
renrageKaHmia.

JOIIOJIHU T EJIbL HE BapUaHT OCylleCTBJIEHN A OTHOCUTCHA K
CoeIMHEHMAM QOpMyJiEL 1, T'Ie

X14 nmnpemcraBJjseT cobom Lys, Tme rpynna -NH, OOKOBOM Lemnu

OYyHKIIMOHAJIMBUPOBaHAa C TIOMOIIL 0 (S)—4-kapbokcu—4-
TreKcaleKaHOMIIaMUHODY TUPWII—, (S)—-4-rkapbokcu—4-
OKTaIeKaHOUJIaMMHOOY TUPWII—, (S)—-4-kapbokcu—4-( (S)-4-kapbokcu—4-
reKkcageKaHOMJIaMMHOOY TUPMIIaM/HO ) —Oy TUPWII—, (2={2=-[2—-(2={2-[(4S) -

d-xapbokcu—4-reKkcamekaHOMIaMMHOOY TUPMIIAMMHO ] —3TOKCU } —3TOKCU ) —
aleTUJIaMMHO | —2TOKCH } —3TOKCHU ) —alleTuiia, (2—={2=-[2—-(2=-{2-[(48)-4-
KapBbokcu—4-0oKTamekaHOMIaMMHODY TUPMIIaMVHO | —3TOKCU } —3TOKCH ) —
aleTUJIaMMHO | —2TOKCH } —3TOKCHU) —alleTuiia, [2=(2—{2-[2—-(2-{2-[2-(2-
OKTaleKaHOMJIaMUHOBTOKCHU ) —3TOKCHU | —alle TUJIaMVHO } —3TOKCU ) ~3TOKCU ] —
alle TUJIaMMHO } —3TOKCH ) —3TOKCH ]| —alle TUJI—,

R! npepcrasiger cotoir NH,,

WV MX COJIM MM COJIbBATY.

IOMIOJIHUTeJIbL HEM BapMaHT OCYIEeCTRBJIEHU A OTHOCUTCH K
coeIMHeHMAM GopMyJiEl I, T'IOe

X14 npezncrarjsgeT cobom Lys, r©me Tpyhona —-NH, ©OOKOBOM LelM

GYHKIIMOHAaIM3UPOBaHa C TTOMOIIE 0 (S)—-4-kapbokcu—4-
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TeKcaleKaHOMIIaMUHODYy TUPUII—, (S)—-4-kapbokcu—4-
OKTaOeKaHOUIIaMMHOOY TUPWII—, (S)—4-kapbokcu—4-( (S)-4-kapbokcu—4-
reKcalekKaHOMJIaMMHOOY TUPMIIaM/HO ) —Oy TUPWII—, (2—={2-[2—-(2-{2-[(48) -

d-rapbokcu—4-reKcalekKaHOMIaMMHOOY TUPMIIAMVHO | —3TOKCU } —3TOKCU ) —
alle TUJIaMMHO | —3TOKCH } —3TOKCH ) —alleTujia, (2—{2-[2—-(2—-{2-[(45)-4-
KapBokCU—4-0OKTaleKaHOMIIaMMHOOY TUPUIIaMVHO | —3TOKCU } —3TOKCH ) —
alleTUJIaMUHO | —3TOKCH } —3TOKCH ) —alleTuiia,

R! npemcramigeT coBoir NH,,

WM MX COJIM MJIM COJILBATY.

IOIOJIHUTEeJIbL HEM BapUaHT oCymeCcTBJIEHUS OTHOCUTCH K
coeIMHeHMAM QOpMyJiEL I, T'IOe

X14 npezncramjsgeT cobom Lys, r1me Tpymnna -—-NH, ©OOKOBOM Lemnu
OYHKUMOHaIM3MPOBaHa C HoMomeil (S)-4-kapbokcu—4-((S)-4-kapOokcu—
4d-TexkcaleKaHOMJIaMMHOOY TUPMJIaMUHO ) —Oy TUPWII—,

X20 mpezncraByidgeT cobom Lys mim Aib,

X29 mpencrTaBygeT coOOM aMMHOKMCJIOTHEIM OCTATOK, BHOPAHHEM U3
D-Ala u Gly,

X31 mpencrTaBJageT coOOM aMUMHOKMCJIOTHEM OCTAaTOK, BHOPAHHEM U3
His u Pro,

R! mpemcraeigeTr coboit NH,,

WMIM MX COJIM WMJIM COJILBATY.

OOMIOJIHNTeJIb HEM BapMaHT oCymeCcTBJIeHUS OTHOCUTCSH K
coeIuHeHMSM bopMyJisl I, T'IOe

X14 nmnpemcraBjfgeT cobom Lys, THe rTpynna -NH, OOKOBOM Lenu
OyHKIMOHaIM3UPOBaHa C THoMombl (S)-4-kapbokcu—4—((S)-4-xapObokcu—
4d-TekCcaleKaHOUJIaMUHOOY TUPMIIaMUHO ) —Oy TUPWII—, (S)—-4-xapbokrcu—4-
OKTaOeKaHOUJIIaMMHOOY TUPWII—,

X20 mpezncrTamBJydgeT coboum Lys,

X29 npencraByageT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEIM U3
D-Ala u Gly,

X31 npencraByageT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEM U3
His u Pro,

R! npepcrasigeTr cotoir NH,,

WMIM MX COJIM MM COJILBATY.

JOMIOJHUTEeJIbL HEM BapuaHT OCymeCTBJIEeHUI OTHOCUTCH K

CoenMHEeHMAM QOpMYJIH 1, I'me
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X14 npencrarjsgeT cobow Lys, r©Ooe Tpyina -—-NH, ©OOKOBOM LelM
GYyHKIIMOHaIM3UPOBaHa C TIoMomprl (S)-4-kapbokcu—4—((S)-4-xapObokcu—
4d-TexKCcaleKaHOUJIaMUHOOY TUPUIIaAMUHO ) —OY TUPWII—, (S)—-4-kapbokcu—4-
OKTaIeKaHOUJIaMMHOOY TUPWII—,

X20 mpezncraBjdgeT cobom Lys,

X29 npencraByageT coOoOM aMMHOKMCJIOTHHM OCTaTOK, BHOPaHHEM U3
D-Ala u Gly,

X31 mpezncraBjdeT cobom His,

R! npepmcrasigeT coBoir NH,,

WM MX COJIM WMJIM COJILBATY.

IOIOJIHUTEeJIbL HEM BapMaHT OCymeCTBJIEHUS OTHOCHUTCH K
coeIMHeHMAM QOpMyJiEL I, T'IOe

X14 nmnpencraBJiser cobom Lys, Tme rpynna -NH, OOKOBOM Lemnu
OYHKLUMOHaIM3MPOBaHa C HnoMomeil (S)-4-kapbokcu—4-((S)-4-kapOokcu—
4d-TekcaleKaHOUJIaM/UHOOY TUPMJIIaM/HO ) —Oy TUPWII—, (S)—-4-xapborcu—4-
OKTaleKaHOUJIaMUHOOY TUPUII—,

X20 mnpezncraByisgeT cobowm Lys,

X29 mpezncraBJjseT cobom Gly,

X31 npencraBygeT coBoM aMMHOKMCJIOTHHIM OCTaTOK, BHOPAHHBI U3
His u Pro,

R! npepcrasiger coBoir NH,,

WMIM MX COJIM WMJIM COJILBATY.

OOMNOJIHNTeJIbL HEM BapMaHT oCymeCcTBJIeHUS OTHOCUTCSH K
coeIMHeHMSM bopMyJisl I, T'IOe

X14 nmnpemncraBjfgeT cobom Lys, THe rpynna -NH, OOKOBOM Lenu
byHKIMOHaIM3UPOBaHa C IHoMombpl (S)-4-xapbokcu—4—((S)—-4-xapObokcu—
4d-TexkcaleKaHOMJIaMUHOOY TUPUIIaMUHO ) —OY TUPWII—, (S)—-4-kapbokcu—4-
OKTaOeKaHOUJIIaMMHOOY TUPWII—,

X20 mpezncrTamBJdgeT cobowm Aib,

X29 npencraByageT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEIM U3
D-Ala u Gly,

X31 npencraBageT coOoM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEM U3
His u Pro,

R! npepcrasiger cotoir NH,,

MM MX COJIM WMJIM COJILBATY.

ﬂOHOJ’IHMTGJ’IbHBIﬁ BapMaHT OCyImeCTBJIEHNA OTHOCUTCA K
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coeIVHeHUAM QOPMYyJIEL 1, TIe

X14 npezncrarJjgsgeT cobom Lys, r©Ooe Tpyhina -—NH, ©O0OKOBOM LelM
GYyHKIIMOHaIM3UPOBaHa C TIoMombprl (S)-4-kapbokcu—4—((S)-4-xkapObokcu—
4d-TeKCcaleKaHOUJIaM/UHOOY TUPMIIaMUHO ) —Oy TUPWII—, (S)—4-kapbokrcu—4-—
OKTaOeKaHOUJIaMMHOOY TUPWII—,

X20 mpezncramjdeT cobom Aib,

X29 npencraByageT coOOM aMMHOKMCJIOTHHBM OCTaTOK, BHEOPaAHHEM U3
D-Ala u Gly,

X31 mpezncrajfdeT coboum Pro,

R! mpemcraeigeT coboi NH,,

VIV MX COJIM WJIM COJIbLBATY.

IOIOJIHUTeJIbL HEM BapMaHT OCyWEeCTRJIEHN I OTHOCUTCH K
coenuMHeHUaIM QOpMyJIEL 1, T'Ie

X14 mnpepmcraBjsgeT cobom Lys, DHe rpynmna -—-NH, OOKOBOM Leln
OYHKLUMOHaIM3MpOBaHa C HnoMomeil (S)-4-kapbokcu—4-((S)-4-kapOokcu—
4d-TeKcaleKaHOUJIaMUHOOY TUPMJIaM/HO ) —Oy TUPWII—,

X20 mpezncraBysgeT cobowm Ailb,

X29 mnpezncraByusgeT cobom D-Ala,

X31 npencraBygeT coBoM aMMHOKMCJIOTHHIM OCTaTOK, BHOPAHHBI U3
His u Pro,

R! mpemcraeiygeT coboir NH,,

VIV MX COJIM WM COJILBATY .

KoHKpe THEMMI npruMepaMm COeIMHEeHUMN bopPMY JIE I ABJIATCA
coemMHeHMsa non SEQ ID NO: 6-27, a TakxXe MX COJIM MJIM COJILBATH.

KoHKpe THEMMI npruMepaMm COoeIMHEeHUMN bopPMY JIE I ABJIATCA
coemmMHeHnusa nonm SEQ ID NO: 6, 9 m 11, a Takxe MX COJIM WK
COJILBATH.

KoHKpeTHHEM IpUMEPOM CoeIMHeHUMN bopPMy JIE I ABJIATCA
coemmMHeHusa nonm SEQ ID NO: 6, a TakXe MX COJIM MJIM COJILBATH.

KoHKpeTHHEM IpUMEPOM CoeIMHEeHUN bopPMY JIE I ABJIATCA
coemMHeHMsa nonm SEQ ID NO: 9, a Takxe MX COJIM MJIM COJILBATH.

KoHKpeTHEM IpUMEPOM CoeIMHeHUN bopPMy JIE I ABJIATCA
coemmHeHmsa nonm SEQ ID NO: 11, a TakXe MX COJIM WMJIM COJILBaTH.

B DOOTOJHUTEJILHOM AacIlleKTe HacTofdlmee M300peTeHMe OTHOCUTCHA K
KOMIIOBULIMM, CcoIepXxalle CcoeIMHeHMe II0 HacTodAmeMy Hu300peTeHuio B

CMeCM C HOCHUTeJIeM. B IIpedIIOUTUTEJIEHEX BapMaHTaxXx OCYyIeCTBJIEHUA
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KOMIIO 33U A [pencraBldgeT coboun bapMalLeBTUUECKHA [IpreMIeEMYIO
KOMIIO 3MLIVIO, a HOCUTEJIb opencraBjgeT cobon bapMalleBTUYECKHA
IpUEeMIIEMEI HOCUTEJIL. COeIMHEeHMSa IO HacCToAleMy WM300peTeHM MOTyT
OHTE B QOopMe COJIM, HalpuMep OGapMalleBTUUECKU [IPUEMIJIEMOW COJIM, WU
coJibBaTa, HalpuMep IMIopaTa. B elle OOHOM HOOIOJHUTEJIBHOM AacCIleKTe
HacToAdllee M300peTeHMe OTHOCUTCHA K KOMIO3MUMM IJIA I[IPMMEeHEeHUA B
criocofe MeIMUMHCKOTO JIEUEeHMA, B YaCTHOCTM B MeOMIMHE YeJIOBeKa.

CoemuHeHua o¢opmMyJisl I ABJIATCA HNOOXOOAMMMKM  OJIA  JI€eUEeHUI
yeJioBeKa Oes OOIIOJIHUTEJIEHOTO TepalleBTUUEeCKU 30PeKTUBHOTO
cpencTera. B OpyrMx BapMaHTax OCYIeCTBJIEHUSA, TeM He MeHee,
COeIMHEHMS MOXHO IIPMMEHSATb BMeCTe C IIO MeHBbIEM Mepe C OIOHUM
OOIOJIHUTEJIbHEM TepalleBTUUeCKM AaKTUBHBEM CPenCcTBOM, KaK OIMCAaHO B
paznesie "KoMOMHMpPOBaHHasA Tepamnmua'.

CoenvHeHMda ©QopMyJiEl I 4ABJIAITCA OCOOEHHO IMOOXONAMMMM  IOJIA
JleUeHUsa WM HOpenylnpexleHusa 3abojieBaHUM MM HapylleHWM, BHI3BAHHHX,

CBA3aHHEIX C U/ U COIIPOBOXIOAKIMXCA HapylmeHV AMN MeTaboJm3Ma

YIJIEBOIOB u/ U JUINOOB, HarnprMep, 0J1s JIeUeHN W
npenynpexnedn TUNIEPTIIUKEMUN, mmuabeTa 2 THIIA, HapymeHrs
TOJIEPAHTHOCTU K TJIOKO3€, nmadera 1 THUIIA, OXUPEHUI u

MeTaboJIMUeCKOT'O CHHIOIpOMa. KpoMe TOI'O, COeIMHEHUSa II0 HaCTOAleEMY
M300peTeHn MOTYT I[NOOXOOMUTE IJIA JIeUeHUMd WM I[penylpexieHnd
OereHepaTUBHBIX 3aboJjieBaHuUl, B  UYACTHOCTM HeMpoIerleHepPaTUBHEIX
3aboJieBaHuUM.

OIMCcaHHEE COelIMHEHMSI HalllM CBOe IIPMMEeHeHMe, CpeOu IIPpoUuero,
B HpelylnpeXiIeHUM OpubOaBJIEHUS Beca Tejla MM B CHUXEeHMM Beca Tela.
TepMmmH "mOpenynpexneHre" o3HadvaeT MHIMOMpPOBaHME WM YMeHBIIeHUE,
IO CpaBHEHMI C OTCYTCTBUEM JIeUeHMsI, ¥ He 0043aTeJIbHO O3HauvaeT
MIOJIHOE IIpeKpalleHre HapylleHUS .

CoelMHEeHU A 1o HaCTOAleMy n300peTeHN MOTYT BEISHIEATH
CHMXeHMe IIOTpebJieHMS OMIM U/UJIK yBeJIMUeHMe pacxola SHepITHuM, UYTOo
IPpUBOOUT K HabmomaeMoMy 5200eKTy B OTHOIEHMM Beca Tejla.

BHe 3aBMCHUMOCTM OT UuX 5bdexkTa B OTHOUWEHMM Beca TeJa
COoeIVHEeHU A 1o HaCTOAleMy N300peTeHND MOTYT OKa3HBAaThH
BJIaTonpPMAaTHREM sdberT B OTHOIIEHUN YPOBHEM XOJIeCTeprHa B
HUPKYJIMpYoomen KpOBH, Oynoyumu CIIOCOOHBEIMU YIIYyUllaTh YPOBHU

ConepXaHud  JIMIIUIOB, B UYacTHOCTM ypoBHM LDL, a TakKxe HDL
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(HanpyMep, YBeIMuuBas cooTHomeHre HDL/LDL) .

TakmuM o0OpasoM, COeOMHEeHMd II0 HacCTodAlleMy MW300peTeHMId MOXHO
IPUMMEHATE MOJISI HEeNOCPeACTBEeHHOW MM ONOCPeIOoBaHHOM Tepaluu JOOTOo
COCTOAHMA, BEBBAHHOTO MM XapaKTepusyolerocd MW30HTOUHEIM BeCOM
TeJla, TakKo¥M KakK JiedeHVe U/MIM NpelnylpexIeHre OXVPEeHUS, OXVPeHUSd,
NPenATCTBYKIETO HOopMaJlbHOMY OYHKUIMOHUPOBAHUI OopTraHM3Ma,
BOCIIAJIeHUA, CBA3aHHOTO C OXMpeHMeM, 3aboJieBaHMA XeJIUHOTO IIY3EpP4,
CBA3aHHOTO C OXUPeHUNeM, npucTyna alHos BO CHe, BEI3BAHHOT'O
OXMPEeHUEM. nx MOXHO MCIIOJIE30BATE Takxe OJid JleueHuAa u
npenylpexineHmnsa MeTaboJIMUYeCcKOoT0 CHMHOpOMa, ouadteTa, TIUIEPTEH3UM,
aTEepOT'eHHOM OUCIJINIINIO MM, aTepoCcKJIepo3a, apTeprocKIIepo3a,
UmeMmMueCcKoym OO0JIe3HM cephlia WM MHCYJbTa. Mx 500eKTH OpM HOaHHHX
COCTOAHMAX MOTYT [ABJATLCA pPe3yJbTaToM MuX 50dexkTa B OTHOWEHUU
Beca Tejyla WM OHTHL CBA3AHHEIMM C HMM, WJIM MOTYT OBTH He3aBMCHMBIMU
OT HeTo.

BaprMaHTE MeIMUMHCKOTO IIPMMEHEHMA  BKJIOUAKT 3alepXKy WK
NpelylpeXIeHre IIpoTpecCHUpoBaHMsa 3abojieBaHMA IIpu OuabeTe 2 TuUla,
JleueHue MeTaboJIMYeCcKOIo CHMHIOpOMA, JleueHue OXNPEeHUA Wi
openylpexneHmre M30HTOUHOTO Beca, CHWXEHUA INOTpelJiIeHrud  IUH,
yBeJIMUueHue pacxona SHepIruu, CHIXeHUe Beca TeJa, 3aIepPXKY
NIporpecCUpPOBaAHMA HapylleHMAa  TOJIEPAaHTHOCTM K IUIOKO3e (IGT) B
ouabeT 2 TUlla; 3alepxXky IIpol'peccHUpoBaHMA OuabeTa 2 TuUlla B
MHCYJIMHO3aBUCUMHY IuabeT.

OnpeneJjieHns

AMVHOKMCJIOTHEIE I[IOCJIEODOBATEJILHOCTHM I[I0 HaCTOoMAlleMy M300peTeHUD
COmEepPXaT OOBIUHHE OOHOOYKBEHHHE u TpexOyKBEHHHE KOIEI oJs
BCTpeUalmMXCcad B OpUPOOe  aMMHOKMUCIIOT, a Takxe OOmMenprHATHE
Tpex®yKBeHHHEe KOIH -IJA IPYI'MX aMMHOKMCIIOT, TakuMx Kak Aib (o—
aMMHOM3OMACJIAHAA KUCJIOoTa) .

TepMrH "HaTUBHHMN sKCeHOUH—4" OTHOCUTCH K HaTUBHOMY
PKCeHOuHy—4, VIMeKIEeMY [IOCJIENOBATEJIEHOCTE
HGEGTFTSDLSKOQMEEEAVRLFIEWLKNGGPSSGAPPPS—NH, (SEQ ID NO: 4).

HacrTosamee wm300peTeHMe OTHOCUTCH K TIIeNTHUIHEM COEeIMHEHMUAM,
onpeneJIeHHEIM GopMyJion I.

[lenTUMIOHEIE COEOMHEHMSA TIIO HaCTOAleMy M300peTeHuK© CcoIepXaT

JIMHEVHEM OCTOB U3 aM_T/IHOKaPGOHOBBIX KMCJIOT, CBA3aAaHHEIX IIelITUMIHBEMI,



19

T. e. KapOOKCaMMIHEIMM, CBA3AMU. [IpellNOoUTUTEJIbHO aMMHOKapOOHOBEE
KMCJIOTE TIPenOCTaBJAnT coboM o—aMMHOKapOOHOBHE KUCIJIOTH M, Oojee
NIPenlIouTUTEJIbHO, L—0—aMMHOKapOOHOBHE KMCJIOTE, €CJIM He YKas3aHO
VHOe. Takue [IENTUIHEE COeVHEeHN A NPennouTUTEJIBHO comepxarT
KapKaCHy®© IIOCJIeOOBaTeJIbHOCTE M3 39 aMMHOKaApOOHOBHX KUCJIIOT.
AMUMHOKMCIIOTH B  IIENTUIHOM (QparMeHTe (popMmysia 1) MOXHO
paccMaTpMBaTh KaK IIOCJIeHOBaTEJIEHO IIPOHYMEPOBaHHHE OT 1 mo 39 B
OBWENPUHATOM HalpabBJieHMM oT N-kKoOHIa k C—KOHLY. CcrUJIKa Ha
''rojioxeHre" B IIeNTMOHOM QparMeHTe I 1QmojpkHa OBTH COCTaBJIeHa
TakMM o0pas30M, KaK HeOOXOIMMO CCHUJIATBCS Ha IIOJIOKEHMS B HaTUMBHOM
SKCeHIMHe—-4 ¥ »OpyI'Mx MOJIeKyJlax, HalpuMmep, B 5BKceHamHe—-4 His
HaxoOouTcsda B IoJioXeHun 1, Gly HaxomuTcsa B IIOJIOXeHUMM 2, .., Met
HaxXOOUTCHA B IHOJIOXeHuM 14, .. M Ser HaxOoOUTCS B IOJIOXeHum 39.
AMMHOKMUCJIOTHHM OCTATOK C Tpynnor —NH, BGOKOBOM Lenu, HalpuMep
Lys, Orn, Dab wmmum Dap, OYHKUMOHAJIMU3UPYKT B TOM OTHOIWEHMM, UYTO IIO
MeHbIIeM Mepe OIMH aToM H rpynnel —NH, GOKOBOM LelM 3aMeHAT Ha —Z-—
C(0)-R?, roe RS COOEPXUT JIUIIO QUITE HEI bparmeHT, HallpuMep,
AlUKIIMUECKYID JIMHEMHYID WJIM PasBeTBJeHHYID (Cg—Csp) —HACHIMEHHYID WJIMU
HeHaCHIEeHHYIO YTJIEBOOOPOOHYIO TPYIy, KOoTOopad ABJIAETCSH
He3aMelleHHOM WJIM 3aMelleHHOM, Halpumep, TrajoredHoM (F, Cl, Br, J),
-OH wu/ummu CO,H, a Z COIepXuT JMHKep BO BCexX CTEepeOM30MEpPHHX
bopMax, HaIpumep JMHKEep, CcoOepXamllri OIHY WMJIM HEeCKOJIBKO, HalpuMep
or 1 mo 5, nOpednodyTuTesbHO 1, 2 WMIM 3, AMMHOKMCJIOTHEIX JIMHKEPHHX
TPpYI, BHEHOPAHHEX M3 TPYINNE IaMMa-TJlyTamMaTa (gGlu), gAAA um AEEAC.
[TpeonouyTUTeJIbHEE TPYIIIIH R> comepxaT JIUTIO QMJIIL HEIM bparMeHT,
HaIlpuMep, AlMKJIIMUECKYID JIMHEeMHYI MWJIM Pa3BeTBJICHHVYIO (C12—Coq) —
HACHIEHHYKD MJM HeHACHIEeHHYK VYIUIEBOINOPOIHYKR IPYIINY, HallprMep
[IeHTaleKaHWJI, TeKcaleKaHWJI WIM TelTaleKaHWJ, KoTopasd HgBJISAeTCH
He3aMelleHHOM VI 3aMemeHHOM COzH, BoJee NIPennouyTUTEJIbEHO
[IeHTaleKaHWJI WM TelNTaleKaHuJI. B OIHOM BapMaHTE OCYIEeCTBJIeHUSA
aAMMHOKMCJIOTHEIE JIMHKEPHHE TPYINE BeOpaHe u3 gGlu, gGlu—-gGlu,
gGlu-gGlu—-AEEAC, gGlu-AEEAC—gAAA, AEEAC-AEEAC—gGlu wmu AEEAC-
AEEAC—-AEEAC. B IOpyroM BapMaHTe OCYUWEeCTBJIeHMI aMMHOKMCIIOTHAaA
JMHKepHasd TpyIna OpencTarjsgeT cobor gGlu. B OpyroM BapuaHTe
OCYMeCTRBJIEHMA aMMHOKMCIIOTHASA JIMHKepHas Tpyllla IpedcTaBygeT cobon

gGlu—-gGlu. B OIpYyTOM BapMaHTe OCYIIeECTBJIEHN I AMMHOKMCJIOTHAA
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JVHKepHasa Tpylla OpelcTaBjgeT cobor gGlu-gGlu-AEEAcC. B mOpyrom
BapMaHTe OCYIeCTBJIEHUSA aMMHOKMCJIOTHA A JIMHKepHasd TpyIla
npencraBidaeT cobon gGlu-AEEAC—gAAA. B OIpyToM BapMaHTe
OCymMeCTBJIEHUA aMMHOKMCJIIOTHAS JIMHKepHas Tpylla OpedcTaBIsgeT cobon
AEEAcC-AEEACc—gGlu. B mpyroM BapMaHTe OCYWeCTBJIEHUS aMUHOKUCIIOTHASHA
JVHKepHad Tpylla NOpencTabjsgeT cobom AEEAc-AEEAcC-AEEAcC.

B IOOHNOJHUTEJNIEHOM acIlleKTe HacTodllee M300peTeHue OTHOCUTCH K
KOMIIO3ULINY, COIepXallell COeOMHEeHMe I[I0 HacTosdAmeMy M300peTeHuo,
ONMCaHHOEe B IOaHHOM HOOKYMeHTe, MJIM eI'0 COJIb MJIM COJIbBAaT B CMEeCU C
HOCHUTEJIEM.

Hacrosamee n3obpeTeHue TaKkxe OTHOCUTCHA K NIPUMEHEHUIO
COeOMHEHMA II0 HacToAmlleMy MW300peTeHM IJIA IIPMMEeHEeHMA B KauecCTBe
JeKapCTBEHHOT'O IIpeliapaTa, B YaCTHOCTM OJA JeueHUusa COCTOAHUA,
OIIMCAaHHOT'O B HDAaHHOM OIMCaHMH.

HacTodmee wm300peTeHMe TakKXe OTHOCUTCHA K KOMIO3MLUMUM, TIIe
KOMIIOBULMA npencrapjdaeT cobom bapMalleBTUUYECKHA nprueMieMyn
KOMIIO 3ULIMIO, 1z HOCUTEJIb nperncraBJjigeT coBon bapMalleBTUUECKU
IpUeMIIEME HOCHUTEJb .

CvHTEe3 NeNTMIOB

CrnelMaJIMCTy B IOaHHOM o0B8JIaCTM TexXHUKM M3IBECTeH PAO Pa3JIMUHBX
crioco0oB [IOJIYUEeHHU S IenTUIoB . Takue CIIOCOOBE  BKJIOUAIOT Bes
OTpPaHMUYeHUsS CUHTeTUUYeCKMe IIOOXOOBl U BKCIPEeCCHUid pPeKoMOMHAaHTHRX
TeHOB. TakuMm oOpasoM, OIHMM CIOCOOOM IIOJIyUeHUS IMIelTUIOB ABJISeTCSA
CUHTe3 B pacTBope JmMOO Ha TBepOoM IMIOOJOXKe U IocJenyiomue
BHOEJIEHME UM OUMCTKa. IPpyI'MM CIOCOOOM IOJIYUeHUS IIelITHUIOB SBJISETCSH
SKCIpeccusa TeHOB B KJIeTKe—-xX034MHe, B KOTOopyk ObJla BBeIeHa
[IOCJIENOBATEJILHOCTE IHK, Kooupyrolla g IIenTur . B KauecTrBe
aJlbTepHaTUBH DSKCIPeCcCUM TeHOB MOXHO OOCTHMUL 0e3 MCIOJIbL30BaHUAa
KJIETOUHOM CUCTEMEH . OnucaHHHe BLIIE CIIOCOOH MOXHO Takxe
KOMOUMHUPOBATEL JIOOEM CIIOCOBOM.

[IpennouyTUTeJIbHEM criocoboMm IOJIYUEeHU S coeIMHEeHUN 1o
HaCcToAIeMy n300peTeHNno ABJISETCH TBepnoda3HLM CUHTEe?3 Ha
nomxondamey cMoJie. TBepmodasHHL CHUHTE3 IIelTUMIOOB ABJISEeTCH XOPOIOo
oTpaBoTaHHOM MeTOOMKOM (CcM., Haopumep, Stewart and Young, Solid
Phase Peptide Synthesis, Pierce Chemical Co., Rockford, 1Ill.,
1984; E. Atherton and R. C. Sheppard, Solid Phase Peptide
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Synthesis. A Practical Approach, Oxford-IRL Press, New York,
1989). TBepnod®a3HHM CHMHTE3 MHUIUMPYIT I[IOCPEICTBOM [IPUCOeOVHEHUS
3amumeHHONM ¢ N-KOHIIa aMMHOKMCJIOTH C IIOMOmBK €e KapOOKCHM—-KOHIA K
VMHEPTHOM TBepHOOM IMNONJIOXKe, HeCylleV pacHellJiseMell JMHKep. HaHHas
TBephad NOOJIOXKA MOXeT MpelCTaBJATE CoOoM JoOOoM MIOJMMEpP, KOTOPHMU
obecrneunBaeT COeOMHeHNEe C IIepBOM  aMMHOKMUCJIOTON, HallpuMep,

TPUTUIIEHYID CMOJIY, XJIOPTPUTMJLHYIO CMOJIYy, CMOJIY BaHTa WM CMOJY

Puuka, npu 2TOM CBA3HBaHUE KapBOOKCUIILHOM TPYIIIIE (nam
KapBOoKCcaMMOHOM oJis CMOJIEL PuHka) co CMOJIOM ABJIAETCHA
UYBCTBUTEJIBHEIM K  KUCJIOTE (mpm HOpMMeHeHMM  CcTpaTermu  Fmoc) .
[lonmmmepHada [IOOJIOXKA OOJIKHA OBEITB cTabuiibHOM B YCJIIOBUAX,

MCIIOJIb3YEMEIX MOJIS CHATUSA 3allMTH C O—aMMHOTPYIIE B XOOE& CHHTe3a
INenNTUIOOR.

[IocJie CBA3BBAHUA 3alUIeHHOM ¢ N-KOHIla IIepPBOM aMMHOKMCJIOTH C
TBEepOOM  IOOJIOKKOM  3allMTHYH  ITPYHOINY IJS  O—aMUHOTPYIIIE  BTOM
AMMHOKMCJIOTH YIaJlglT. 3aTeM OCTallbHBEE 3allMIleHHBEE aMUHOKMCJIOTH
CBA3HBAT onoHY 3a IpyToM  WMJIu c 3apaHee npeoBpa30BaHHEM
OUIIEITUIOM, TPUIENITUIOM NI TeTpallelTUuIoM B IopAamnKe,
nIpencTaBJIEeHHOM NenTUIHOM [IOCJIeIOBATEJILHOCTLIO, c TIOMOIIBIO
COOTBETCTRYIIMX PeareHTOR, CBASHBAMMX aMMUOE, Halpumep BOP,
HBTU, HATU WJIIN DIC (N, N'-guusonponmakapdonuummin) /HOBt (1-
TUIPOKCUOEeH30TPpMa30J) , Toe BOP, HBTU w®u HATU [OPUMEHLIT C
OCHOBAaHUSAMA TP e TUUHBIX aMMHOB. B KauecTBe aJlb TepHaTUBE
0OCBOOOXIESHHEI N-koHell MOXHO OYHKUMOHAIN3UPOBATL TpyImmnaMm,
OTJIMUHBEIMM OT aMMHOKMCJIOT, HalpuMep KapOOHOBEMM KMCJIOTaMM M T. I.

Kaxk npaBuio, PEeakKUMOHHOCIIOCOOHEE  TPYINE OOKOBHX  llelnen
AMMHOKMCJIOT SBallMMailnT IOOXOOAMVMMMY OJIOKMPYIMMMM TpydloaMi. JaHHBe
3allMTHEIE TPYINH  YOaJgi0T IIocJie  3aBepleHusa CcOopkKM  TpedyeMbx
NenTruioB. JVx yHaJgdioT OOHOBPEMEHHO C OTHellJleHueM TpedyeMoTo
OpOoOyKTa OT CMOJIH IIPM Tex Xe VYCJIOBMAX. SallMTHEE TPYINE U
Opolledypsl OJIS BBeOeHMS 3BallMTHHX TIPYII MOXHO HaWTM B Protective
Groups 1in Organic Synthesis, 3d ed., Greene, T. W. and Wuts, P.
G. M., Wiley & Sons (New York: 1999).

B HeKOTOPHX CJIydasax MOXeT OBThL XeJlaTeJIbHEM MVMeTh 3SallMTHEHE
Tpynnu ©OOKOBHX Illelel, KOTOPHe MOXHO CeJIEKTMBHO YyOajliTb, B TO

BpeMA Kak opyIrne 3allMiTHEIE T'POYIIIIEL DOKOBHX Lernen ocTamwrc4d
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HEeTPOHYTEMM. B TakoM cJiydae OCBOOOXIEHHYHD OQOYHKIMOHAJLHYID IPYIIIY

MOXHO CeJIEKTMBHO (QYHKIMOHAJIM3MPOBATE. HalpuMMep, JMU3MH  MOXHO
3alMmaTs ¢ I[IOMOWBbI BamMTHOM Tpynne 1ivDde ([1- (4, 4-gumeTnsi—2, 6—
IOMOKCOULUMKJIIOTeKC—1-UMIMnIgeH) —3—MeTMJIOY TIII) (S.R. Chhabra et al.,

Tetrahedron Lett. 39, (1998), 1603), xoTopasd sABJsgeTcd JabUIbLHOM
B OTHOUWEHNN BHICOKOHYKJIEOOMUIIEHOT'O OCHOBaHNA, HallpuMep 4%
rMopasuHa B DMFE (omMeTmIIQopMammn) . TakuMm oBpasoM, ecamn  N-
KOHIIeBasd aMMHOTPYIINa ¥ BCe OQYyHKUMOHAJIbEHEE TPYHINH OOKOBOWM LIeNu
3allMIEeHE  KUCJIOTO—HEeYCTOMUMBEIMY 3BallMTHEMM IpyldlaMy, TO IDpPyNIly
ivDde MOXHO CEeJIEKTMBHO YyHaJIAThk C IIpuMeHeHUMeM 4% rumpasmHa B DMF,
a 3aTeM COOTBETCTBYIIYIO CBOOOIOHYIO AMUHOTPYIIILY MOXHO
OOIIOJIHUTEJIBHO MOIMOUIIMPOBATE, HAIPMMEep C IIOMOWBL aluJIMpOoBaHMA. B
KauecTBe aJIbTEePHATUBH JIM3MH MOXHO IIPUCOEIMHATL K SalMeHHOM
aMMHOKMKCJIOTEe, a 3aTeM CHMMaTb 3alUTy C aMUMHOTPYINH HOaHHOM
AMMHOKMCJIO TH c [IOJIyYeHMEM B pesyabTare opyTomn cBOBOIDHOM
aMVHOTPYIIIIEL, KOTOPYK  MOXHO AUMIIMPOBATE  MJIM  [IPUKPEIJIATH K
OOIIOJIHUTEJIBHEM  aMUMHOKMCJIOTaM. B KadecTBe aJIbTepHATUBH OOKOBYI

ens (omoMcaHHy®n B Tabjauile 2) MOXHO BBOIMUTL BMeCTe C JIM3MHOM B

xone CHUHTe3a IeNTUIOB c [IpUMEHEeHUEM IpedBapuTeJILHO
OYHKUMOHAIM3UPOBAHHOM CTPYKTYPHOM  eIMHUIIH, HalpruMep, (25)—-6-
[[(4S)-5-TpeT-OyTOokKCcU—4—[[ (4S)-5-TpeT-O6yTOKCHU—4—

(rexcalekKaHOMJIAMMHO ) —5—0OKCOINEeHTaHOMJI] aMMHO ] —5—
OKCOIIeHTaHOWI ] aMrHO ] —2— (9H-dryopeH—9—
MIMETOKCUKAPOOHMIIAMUHO ) TeKCAaHOBOY KMCJIOTE, B KauecTBe IapTHepa
coduyeTaHUA.

B KOHeUHOM MTOTe IelTHI OTHEIJISOT OT CMOJIE. 39TOTo MOXHO
OOCTMUL C IIOMOWmBLI MCIOJIL30BaHMA cMecu Kumura (D. S. King, C. G.

Fields, G. B. Fields, Int. J. Peptide Protein Res. 36, 1990,

255-266). 3BaTeM MCXOIHHV MaTepMaJl MOXHO OUMIIATE C IIOMOILIO
XpoMaTorpadumu, Hanpumep nperapaTUBHOM RP-HPLC, pu
HeoOXOOMMOCTHM .

SbbeKTUBHOCTL

Vcriosb3yeMHe B IOaHHOM JIOKYMEeHTe TepMUHBE "30beKTMBHOCTE" WM
"50PeKTUBHOCTE in vitro" IpencTaBJISg0T cobon rokaz3aTeJib
CIIOCOOHOCTHM COeIVMHeHMSa aKTUBMPOBAaTh pelenTopl GLP-1, 1mioKaroHa

i GIP B HMCCIeDOBaHMM Ha KJIeTkax. UYMCIIeHHO 5TO BHpaxXaeTcd Kak
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"3HaueHMKe EC50", KOTOpoOEe IpencTaBJIsgeT cobomn 20PEKTUBHYIO
KOHIeHTPpAalMID COeldVHeHMdI, WHIYLUUPYIY I0JIyMaKCcUMallbHOe IIOBHIIEHUE
oTBeTa (HanlpuMep, obpaszoBaHue BHYTPUKJIIETOUHOTO CcAMP) B
SKCIIEPUMEHTE 3aBUCHMMOCTU I03a—OTBeT.

TepalleBTUUESCKME TIPUMMEHEHUI

MeTaboamuueCKU CUHIPOM IpelcTaBJIgeT cobom KOMOMHAIIUIO

GOHGSHeﬁ, KOTOPEE, BO3HIMKaA BMeCTe, yYBeJIMUMBakT PHUCK Pa3SBUTUA

nvadeTa 2 TUIa, a TaKXe aATEePOCKIIEPOTUUECKIUX COCYIMCTHX
zaboJyieBaHUM, HalpyMep CepneyHO—COCYOMUCTHX 3aboJIeBaHuUn n
MHCYJIBETa. Onpenesdomye MeOUIMHCKME IIapaMeTpH MeTaBoJIMUeCcKOoTO

CHMHIOpOMa BKJIOUAKT CcaxapHHM »rabeT, HapylleHMe TOJIEPaHTHOCTU K
TJIIOKO3E, IIOBEIIEHHEI YPOBEHD TJIIOKO BEL B KPOBU HaTOoIlakK,
VMHCYJIMHOPE3UCTEHTHOCTL, CekKpeluuio aJibOyMMHa C MOUOM, leHTpaJlbHOe
OXUpEeHUe, TUIIEPTEH3UI, [IOBHIIEe HHEIM YPOBEHBb TPUTJINLEPULOE,
IIOBHIIIe HHEIM YPOBEHD XOJIeCTepuHa LDL " CHIKEHHBI YPOBEHDb
xXoJjiecTepuHa HDL.

OxnpeHMe 4ABJIAETCA HapylleHuMeM, IIpM KOTOPOM WM3O0HTOK XMpa B
opraHM3Me HaKONWJICA OO TakKoM CTelleHM, IIpPM KOTOPOM OH MOXET
OKaBHBaTh HeOJaTOoNPUATHEM 20beKT Ha 3I0POBLE UM MIPOIOJIXKMTEILHOCTDH
XU3HM, W B CBA3UM C YBEJIUUEHMEM PAaCIpPOCTPAHEHHOCTU OXUPEeHUSd VY
B3POCJHX ¥ JeTel OHO CTajJlo OIOHOM U3 BelIylMx IpelyllpeXaeMbX
IPUUYVH CMePTM B COBpeMeHHOM Mupe. OHO YBeJMUMBaAeT BEPOATHOCTB
PAa3JIMUHEIX IOpyTux 3abojieBaHUM, B TOM UMCJIEe CepOedHO—COCYIOMCTHX
3aboJIeBaHU, ouabera 2 TUIIa, ODOCTPYKTMBHOTO  alHO® BO CHe,
HEeKOTOPHX BUIOB pakKa UM OCTeoapTpuTa, M dYalle BCeI'0 BH3BAHO
KoMOMHalMel UM30HTOUHOTO HOTpeblleHMS NIMMM, CHMXEeHHOTO pacxola
SHepTUM, a TakXe TeHeTUMUeCKOV MNpeAapaclloJIOXeHHOCTHI.

CaxapHHM nuaber, 4acTo Ha3HBaeMH IIPOCTO ouadeToM,
npencraBJisgeT cobomn TPpyHIly  MeTaboJIMueCKUX 3aboJIeBaHUM, npu
KOTOPHX MHIVMBUAOYYM MMeeT BECOKMEe YPOBHM cCcaxapa B KpoeM, JmbO
[IOTOMY, U4YTO OpraHM3M He BeHpabaTeHBaeT OOCTATOWHOI'O KOJMUUeCTBa
VMHCYJIWHa, Jubo MIOTOMY, UTO KJIETKM He pealupPylRT Ha BHpabaTHRBaeMHM
MHCYJIMH. HamboJiee pachnpoCTpaHeHHBEMU THIIaMM InabeTa gdBjagoTcs: (1)
ouater 1 Tuna, OpU KOTOPOM OPIaHM3M He B COCTOSAHMM BHpabaTHEBAThb
MHCYJIMH; (2) nuaber 2 Tuna (T2DM), OpM KOTOPOM OpIaHM3M He B

COCTOAHMM MCIIOJIBE30OBATE WMHCYJIMH HalJleXallViM O@paSOM B COUeTaHMM C
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yBeJIMUeHreM  OeduirTa  MHCYJIMHa C TeueHVEeM  BpPeMeHH, n (3)
TecTalMOHHEM OuabeT, IOPpM KOTOPOM Yy XEeHMMHH pa3BuBaeTcd Ouader
BCJIeOCTBUEe OepeMeHHOCTM. Bce ¢opMel nmabeTa YBeJIUMUMBAT PUCK
IOOJITOBPEMEHHHX OCJIOXHEHNM, KOTOphe, KakK I[IpaBWJIO, Pa3BMBATCA IIO
OpomecTBUM MHOTHMX JieT. OCHOBOM OOJIBIIMHCTBA TakKMX OOJITOBPEMEeHHHX
OCJIOXHEHUM ABJIAEeTCSA IOBpexXxIeHMe KPOBEHOCHHX COCYIOB, UM MX MOXHO
pasiesMTs Ha JOBe KaTelopuwu: "MakpococynuctToe" 3aboJieBaHueE,
BO3HUKAKIIEES B pesyJjbTare aTepoCKIIepO3a KPYIHEX  KPOBEHOCHHX
COCyIOE, n "MyukpococynoucrToe" 3aboJieBaHueE, BO3HMKAKIEES B
pesylibTaTe I[IOBPEeXOeHMA MeJIKMX KPOBEHOCHHX COCynooB. IllpuMepamu
MaKpOCOCYIMCTHX 3aboJieBaHUM ABJIATCA uIeMrMueckas OoJie3Hb cepnla,
MHOaAPKT MMOKapOa, MHCYJLT U 3aboJjieBaHue IIepUupepUuuecKMx COCYIOB.
[IpyMepaMy  MUKPOCOCYIMCTHX  3afoJieBaHUM  ABJALTCS OuadeTudeckKas
peTuHONIaTUa, OuabeTHUeckasa HeppolnaTusa, a Takxe »OuabeTUueckKad
HelponaTus.

PeuenTtopu mjsa GLP-1 m GIP, a Takxe IJA IJIOKATOHa, SABJIAKTCH
npencraBUTeJIAMA ceMeMcTBa 7—CcnupaJibHEX TpaHCMeMOpPaHHHX,
TeTepPOTPUMEPHEX, CBA3aHHEX C G-0eJIKOM peleldTOopOoB. OHUM CTPYKTYPHO
CBSA3aHE OpyI' C IOIPYI'OM ¥ MMET He TOJIbKO 3BHAUUTEJILHHM YPOBEHb
UOEHTUUHOCTHU IIOCJIeOOBaTeJIbHOCTH, HO ¥ of6JjamanT aHaJIOTMUHBEMU
MexXaHM3MaMM pPacllO3HaBaHMSA JIMTaHOa M BHYTPUKIIETOUHBIMKY CUI'HAJIbHBEMA
Oy TSaMA .

AHaJioTMuUHEIM OOpasoM HenTune GLP-1, GIP u 1J0oKaroH MJMeT
YUYaCTKM BHCOKOM MISHTUUHOCTHM/MIONOOMA IocJeloBaTesIbHOCTH. GLP-1 u
TJIOKATOH IIoJIydawnT M3 o00ero MNpedlleCTBeHHMKa, IIPpelpolJiiKaroHa,
KOTOPHM oddepeHIMPOBAHHO IpolLleCCUpyeTCs TKaHeCHelnOUUHEM
obpaszoM C IoJlydyeHueM, HanpuMmep, GLP-1 B 5SHOOKPMHHEX KJIeTKax
KMIIEeUHVKA M ITJIKaTOHa B allb@a—KIIeTKax I[IaHKpeaTUMUeCKMX OCTPOBKOB.
GIP ABJIAETCSA IPOM3BOIHEM BoJiee KPYIIHOTO npenmecTBeHHKa—
[NporopMoHa InIpo—-GIP, ® CHHTe3UpyeTCcd W BoOoejideTcda K-kijeTkaMmu,
PACIIOJIOXEHHEIMM B TOHKOM KUIIeUHUKE.

[lenTUIOHEE MHKPETHMHOBEE TOPMOHEL GLP-1 m GIP cekpeTuUpylTCH

SHIOKPMHHEMM KJIETKaMM KHIIEYHVMKa B OTBEeT Ha My M OTBeUalT 3a He

BoJiee 70% BKJIOUMTEJILHO ceKpelumnun MHCYJIMHA, CTUMYJIMPOBAaHHOM
OpueMoM IIMMKM. ViMeomyecsa OaHHBEe CBUOETEeJILCTBYIOT O TOM, UTO

CeKpelnda GLP-1 cHMXeHa Y CYODBEKTOB C HapylmeHVeM TOJIEPaHTHOCTHM K
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TJIOKO3e WM IOuadbeToM 2 TUIla, ToI'Ia KaK UYBCTBUTEJILHOCTL K GLP-1
N TakKMx [aluMeHTOB BCe ene COXpaHeHa. TaxkuMm obpasoM,
LeJjieHallpaBJIeHHOE BO3OeNCTBUE Ha peunenrtop GLP-1 IIOIOXO O AMMMM
aTroHMCTaMu npenjaraeT [IepClIeKTUBHEIM IIOOXON njig JleueHuAd
MeTaboJIMUueCcKUxXx HapylleHMM, B ToM umucje nouadera. Peunentop njasa GLP-
1 sdBJjgeTcd NIMPOKO pPacCIpOCTPaHeHHEM, WM eT'0 BHABJIGOT ITJIaBHHM
obpasoM B IIaHKpeaTHUECKUX OCTPOBKax, TITOJOBHOM MO3Te, Cepnle,
IIoUKax ¥ XKeJyOOUHO-KMIIEUHOM TpaKTe. B MDOomXeJlyIouHOM XeJjese GLP-1
OeiCTBYeT CTPOTO TIJUIOKO303aBUCUMEIM 00pasoM, YBeJMUMBAA CeKpeluo
MHCYJIMHa M3 OeTa-KJeToK. Takad 3aBUCHMMOCTL OT IJIOKOS3HE [IOKAa3HBaeT
MaJlyl BepOATHOCTEL TOI'O, UYUTO aKTuBaluusga pelentopoB GLP-1 BHBOBET
TUIIOTJIMKEMMIO . Kpowme TOT'O, peLenTop nJisa GIP MMUPOKO

SKCIIpeCCcHupyeTCcAd B nepm@epmqecxmx TKaHAaX, B TOM unciie B

IIaHKPpeaTNU4YeCKUX OCTpPOBKax, KMpOBOﬁ TKaHM1, XKeJlyore, TOHKOM
KHMIIe4dYH1Ke, cepnie, KoCcTAX, JIeT KX, IIOUKax, CeMeHHMKax, KOope
HaIOIIOWe4UYHNVKOB, rurodpmse, SHIOOTeJIMaJlbHBEIX KJIETKax, Tpaxee,
ceJle3eHKe, BUJIOUKOBOM xejese, MUTOBUIHOM xejese u T'OJIOBHOM

MO3Te. B COOTBeTCTBMM C €TI0 OMOJIOTMUECKOM OyHKUMeM B BUIe
VHKPETUHOBOTO TOPMOHaA, [IaHKpeaTUUYEeCKHue R-xJjIeTKHU v Jionen
DKCIPEeCCUPYIT HaMBEHCIME YPOBHUM pelenTopa nJjga GIP.

CymecTByeT HeCKOJIBKO KJIMHUUECKUX [OokKas3aTeJIbCTB TOI'0, UTO
orocpeloBaHHad peuentopomM GIP IHnepemaua CcuUT'HajJla  MOXeET OHITH
HapylleHa Yy HalmMeHToB C T2DM, o»OHaKO IIOKaz3aHO, UYTO HapyleHN e
AKTUBHOCTM GIP gpjgeTcd oOpaTUMBEM M MOXET BOCCTaHaBJIMBATBECH C
YIAyUlleHMeM OruabeTudecKoTro cTaTyca. HeobxooumMo OTMETUTEH, UTo
CTUMYJIALMA CeKpeluM MHCYJIMHa OO0O0OMMM MHKPETMHOBEIMM TOpMOHamu, GIP
n GLP-1, 4aBJgeTCsa CTPOTO IUIOKO303aBUCHMOM, obecleurBas MexXaHWU3M
aBCoJITHOM HaOeXHoCTH, aCCOLMUPOBaHHLMN c HUSBKUM PUCKOM
BOSHMKHOBEHUA TUINOTJIMKEMUN .

Brulo mokasaHO, UYTO Ha YpPOBHe ©OeTa-kjgeTok GLP-1 wu GIP
CTUMYJIMPYIT UYyBCTBUTEJIEHOCTE K TIUIKKO3e, HeOoTeHes, IIpoJjmnbpepalmn,
TPAaHCKPUIILIN IPOMHCYJIMHA 178 TUIIEPTPOOUL, a Takxe
AHTUATIONITOTUUECKYUE CBOMCTBA. MOXHO OXMIOAThH, UTo NenTun C
ATOHUCTUUECKOM aKTMBHOCTBLIO KakK B OTHOMeHuM pelenTopa GLP-1, Tak
n peuentTopa GIP 0O6ymeT WMMeThb OONOJHUTEJBHYID WM CUHEPTUUECKYID

OPOTUBOIMADETUUECKYD 50OeKTUBHOCTEL. [pyrre 3HauuMmbele 20dekTHl GLP-—
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1 BHe MNOIXEJYIOOUHOM RKeJIesH BKJIOUALT 3aMeOJIeHHOoe OIOopOXHeHM e
XeJlynoKa, IOBHIIEHHOE UYBCTBO HAaCHIEHUST, CHUXEeHMe [NOoTpebJieHUA
Uy, YMEHbBIIeHN e BEecCa TeJya, a Takxe HeMpPOIpPOTEeKTUBHHE n
KapOMOIPOTEKTUBHEE BOQEeKTH. Y [DalMeHTOB C OuabeToM 2 TuUlla TakKue
SKCTpallaHKpeaTUUeCKHue 20PeKTE MOTYT OBITB OCOBDEHHO BaXHH,
YUMTEBASA BHCOKME YPOBHM CONYTCTBYINMX IaTOJIOTUMN, TakKMx Kak
OXVpPEeHME u CepOeuHO—COCYyOMUCTOoe 3aboJieBaHue. HOIIOJIHUTeJILHOE
nevicrere GIP B HepudepMUecCKMX TKaHAX 3a IpelejlaMy IOIKEeJIyOOUHOM
XeJle3H BKJIUaeT IIOBHMEeHHOe o0pasoBaHMe KOCTHOM TKaHM UM CHMXEHHYIO
pe3opbuuio KOCTHOWM TKaHM, a TaKXe HeVpPOINpPOTEeKTUBHEHE D2OOeKTH,
KOTOPHE MOTYT OBTL I[IOJI€3HH OJIA JIEUeHMA OCTeOollopo3a UM KOTHUTUBHEIX
HapymeHuM, Takux Kak O0oJie3Hb AJILITENMEepa.

Tsroxkaron npencraejdeT cobom TIeNITUIHEMN TOPMOH nus 29
aMMHOKMCJIIOT, KOTOPEIM nponyumpyercd naHkpeaTuueCKMUMA ajnsbda—
KJIeTKaM/ ¥ BHIOEJISeTCS B KPOBOTOK IIPM HM3KOM YPOBHE LUPKYJIMpYmeNn
B KPOBU IJIOKOB3H. BaxXHOM O(OUIMOJIOTUUECKOM POJIbID TUIDKATOHAa SABJISeTCH
CTUMYJIALIMA 00pa30BaHMA IJIOKO3H B IIeUeHM, UTO IMIpeacTaBjigeT cobomn
npouiecc, ofeclneuMBalMMM OCHOBHOM AaHTATOHUCTUUECKUN MexXaHV3M OJIA
MHCYJIMHA B IOIOIepPXaHMM I'OMeocTa3a IJIOKO3H 1in vivo.

OnmHakKo PEeLENTOPH TJIIOKaroHa Takxe BKCIPEeCCUPYRTCH BO
BHEIIEUEeHOUHHX TKaHAX, TakMxX KaK IIOYKM, cepnue, AOUIIOLMTEL,
JamuMboBJacTE, TOJIOBHOM MOBT, CeTuaTkKa, HAaOIOUeUHUKM U XKeJIYIOUHO-—
KUIIEUHEM TpaKT, UYTO YykKa3hBaeT Ha 0oJiee MUPOKYID OUBUOJIOIMUECKYIO
POJIb ITOMMMO ToMeocTasa TJIIOKO3H. COOTBETCTBEHHO HenapBHUE
HUCCJenoBaHMAa nokasaJjmu, uTo TJIOKAaTOH XapaKTepusyeTcsd
TeparleBTUUeCKNM TIOJIOXUTEJILHEMY 5dbeKTaM B OTHOUWEHUM pPeTlyJIAaLlun
pacxoma DHepIruM, B TOM UKCIe CTUMYJIALUM pacxola DHEepIuu U
TepMOT'eHes3a, CONIPOBOXOAKIINXCA YMEHBIIEeHMeM MNOTPpeBJIeHUsa UK U
CHMXeHMeM EBeca Tejla. B LeJioM, CTUMYJISLIMS PelelTopoBR IJIKaloHa
MOXeT OHTbL MNIPUTOOHOM MNIPpM JIeUeHUM OXUPEHUS U MeTadoJIMUeCKOoTO
CHUHIOPOMA .

OKCUHTOMOIYJIMH npencTarjgaeT cobou IeNTUIHBEMN TOPMOH,
cocToAmMMY M3 IJIOKAaroHa C BOCEMb aMMHOKMCIIOTaMMu, comepxamumu C—
KOHIIeBOe yIJIMHeHUe. llomo®Ho GLP-1 m TJlKaroHy, OH IIpeoOpas30BaH B
NpenpoIJInKaroH, M pPacllellJIgIeTCad UM CeKpeTHUpPYeTCsa TKaHecHelUUpUUHBM

O@paSOM SHIOKPVMHHEMM KJIETKaMyM TOHKOI'O KUMIIEUWHMKA. V3BeCTHO, UTO
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OKCHMHTOMOIOYJIMH CTUMYJIMPYET PeLUeNTops Kak mpuasa GLP-1, Tak u 1oJ4
TJIOKaroHa, u, TakuM oBpasoM, aBJIgeTCd IOPOTOTUIIOM  OBOMHOTO
aroHmcTa (cM. Pocai, Molecular Metabolism 2013; 3:241-51).

[lockoybky GLP-1 m GIP M3BEeCTHH CBOMMM I[IPOTUBOIMaOEeTUUECKUMU
sbpexTamMm, kak GLP-1, Tak M IJIOKAar'OH M3BECTHH CBOMMM >0pexKTamu,
OO aBJISoIMMA noTpebliieHME U, a TJIIOKATOH Takxe ABJIAETCHA
MeOMaTOPOM OONOJIHUTEJIEHOTO pacxola HSHepI'MM, MOXHO IIPenloJIOXUTE,
uTo OO0BedMHeHMe aKTHMBHOCTEM Tpex ITOPMOHOB B OIOHOM MOJIEKYJIE MOXET
OaTb MOIHHEM JeKapCTBeHHHM I[IpelapaT OJ4 JedueHra MeTaboJIMuecKoTO
CUMHIpPOMa ¥, B UYaCTHOCTM, TaKMX €TI0 COCTaBJLKIMX, KaK CaxapHHM
ovadteT U OXMpeHUe.

Hcxonmda M3 2TOTO, COeOMHEHMA I[IO0 HacToAlleMy M300peTeHMI MOXHO
MCIIOJIL30BATEL MOJIA JIeUeHUA

HapylleHUsa  I[IepeHOCHUMOCTM  IUIOKOS3H, MHCYJIMHOPE3UCTEHTHOCTH,
npennouabera, [IOBHIIEHHOTO YPOBHHA TJIIOK O 3EL B KpPpOBU HaTollak
(IUNeprJIuKeM1n) , onuabera 2 TuUIOa, TUIIEPTEeH3UN, OUCIUNINITEMUN,
apTepMroOCKIIepO3a, UmeMmye CcKom OoJIe3HU cepnua, 3aboJieBaHmnA
rnepmupepmudeCcKmx apTepu, MHCYJIBTa WA Jodon KOMOMHAaLUN
KOMIIOHEHTOB DSTHUX OTHOEJIbHHX 3adoJIeBaHUM.

KpomMe TOT'0O, MX MOXHO MCIIOJIB30BaATh [JIS KOHTPOJA alllleTuTa,
OUTaHMUaS ¥ HOoOTpeblieHMI KaJlopuy, VYBeJMUeHMS pacxola SHepITuu,
npenyrnpexneHmda IOpubaBJIeHUS Beca TeJja, CTUMYJISUUMM CHUXKEeHUMS Beca
TeJjla, CHWXeHMS M3OETOUHOT'O BeCa Tejla M B ILeJIoOM IJd JeUeHUud
OXVPEHMSS, B TOM UMCJIEe OXMPEHMUS, IMIPelNATCTBYKRIEIO HOPMaJlbHOMY
OYHKUIVMOHVPOBAHNID OpITaHM3Ma.

CoellMHeHMI IO HaACTOAIlEeMYy MU300peTeHrK MABJISARTCI alOHUMCTaMU
PELEenNTOpPOR GLP-1, GIP u TJIOKaToOHa (HanpuMmep, " TPOMHEIMU
aroHucTaMm") M MOTYT OO0ecleuuBaThk TepaleBTUUeCKOoe IIPEeMMyIeCTRBO
IpM PelleHuM KIMHUUEeCKOM MNpobJjieMbl, CBS3aHHOM C MeTaboJMUueCKUM
CHMHIPOMOM, C IIOMOIILK OODHOBPEMEHHOT'O JIeueHUsa IuadeTa UM OXUPEeHUId.

JOTOJIHUTeJIbL HElE IaToJIOTUUeCKUE COCTOSHUSA u COCTOSHUSA
3O00POBELA, KOTOPHE  MOXHO JI€UUTH COeIVHEeHMAMM IO  HacToAlleMy
n300peTeHNn, IpencTaBpJganT cobou CBSA3aHHOe C OXVPEeHUEM
BOCIIaJIeHVe, CBA3aHHOe C OXMpeHMeM 3abojieBaHue XeJIUHOTO IMIY3HPS U
IPUCTYII allHO® BO CHe, BH3BaHHLHN OXUPEeHMEM.

HeCMOTpF[ Ha TO, dTo BCe IO aHHEIE COCTOAHMA MOTWYT OBITH
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HEIOCPEeIOCTBEHHO WJIM OIOCPEIOBAaHHO CBS3aHH C OXMPEeHMeM, >QPeKTH
CoeIMHEHMM IIO HacToAmeMy Mu300peTeHMId MOTYT OHTL OIOCPpeIOBAaHH B
IIEJIOM WMJIM YaCTUUHO 5QPeKTOM Ha BeC TeJla WMJIM HEe 3aBUCETHb OT HeTOo.

Kpowme TOTO, nonJjiexanme JIeUeHND 3ab0oJIeBaHNA MOTYT
IpenCcTaBJIATEL CoOOM HeMpolereHepaTMBHHEe 3abojieBaHMsa, TaKMe Kak
OoJie3Hb AJIbLITeVMepa VI DoJIe3Hb [TapKMHCOHA, VI opyrue
OeTeHepaTUBHEE 3ab0JieBaHMsA, OIIMCAHHEE BEHIIE.

B OIOHOM BapMaHTe OCYIECTBJIEHUSA COenMHEHUS ABJIAKTCSA
IPUTOOHEIMM IIPpU JIEUEHUM WM [NPelylIpeXIeHUM TIUIIepIUIMKeMur, nmadeTa
2 THUna U/UIN OXUPEHMUS.

CoenmMHeHMA 1o HacToAleMy n300peTeHND MOTYT oBJjamaThb
CIIOCOOHOCTBIO 3aMeIJIATh I[IPOXOXIeHMVe COOEPXMMOI'O uUepes KUIEUHUK,
YBEeJIMUMBATL COIepXMMOe XeJlyoKa W/WMIM CHUXAThL I[IoTpebJieHMre MU
nauyeHToM. IOaHHHE BUIE AKTUMBHOCTM COEIMHEeHMM IO HaCTOAMeMYy
MN300peTeHun MOXHO OLeHUMBaTL Ha KMBOTHEX MOIeJIaX, M3BECTHEX
crneluMaJmucTy B IOaHHOM o00JacTy TexXHUKM U OINMCAHHHEX B JaHHOM
OOKyMeHTe B pa3z3zese "Crnocobw".

CoeIMHeHMA IIO HacTodleMy M300peTeHMIO oO0JamalnT CIOCOOHOCTBRI
CHMXaTL YPOBEHL IVIDKO3H B KPOBM U/MJIM CHMXATL YpoBHM HbAlc v
naumueHTa. ODaHHEle BUIOE aKTUMBHOCTM COEIOMHEHUM II0 HacCTOosMeMy
N300peTeHnid MOXHO OLEeHMBATEL Ha XMBOTHEX MOIEeJIaxX, M3BECTHHX
crieuMaJMCcTy B IHOaHHOM o0B0JIaCcTM TexXHMKM, a TaKXe OINMCAHHHEX B IaHHOM
OOKyMeHTe B pas3nejax "Crnocobe" u "llpuMmeps".

CoeOIMHEeHMA I[I0 HaCTOAmMeMY M300peTeHMI TakXke MOTyT oO6JamaThb
CIIOCOOHOCTBI CHMXATh BeC TeJla aluueHTa. JaHHBEE BMIOBE aKTHMBHOCTU
COeIMHEHUM II0 HacTodmeMy M300peTeHMI0 MOXHO OleHMBATL Ha XMBOTHHX
MOOEJIAX, W3BECTHHX CIelMaJIMCTY B IOaHHOM o00JlacTM TeXHUKM, a Takxe
ONIMCaHHHX B ITaHHOM OOKYMeHTe B pasleyax "Crnocobu" u "llpuMmepH".

CoellMHeHMA TI0 HaCTOAlleMy M300peTeHUK MOTYT OHTH IPUIOIHBMA
IpM JIedeHUM WM T[OIpelylpexXxIeHM TI'elaToCTeaTo3a, IPeldllodTUTeJIBHO
HeaJIKOTOJIbHOM XUpPOBOM 0OoJjie3HM IeueHu (NAFLD) ¥ HeaJIKOTOJBLHOTO
cTeaTorenarmuTa (NASH).

dapMalleBTUUECKME KOMIIO3UILIUA

TepvmH "bapMalleBTHUEeCKAa S xkoMIosmuma" O3HauvaeT CMeCkh,
comepXallyld MHIPeOWeHTH, KOTOpPHE COBMECTMMEL IIPpM CMellMBAHUK U

KOTOPEE MOXHO BBOINMTE . @apmaueBqueCKaH KOMITIO3MIINA MOXeT
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ComepXaTb OIOHO 2NNz HeCKOJIBEKO JIERapCTBEHHEX CpellCTB IOJI4d

MeEIMIMHCKOI'O IIPVMMEHEHNMA. KpOMe TOT'O, @apmaueBqueCKaH KOMITIO3MIINA

MOXeT comepXaTb HOCHUTeEIIN, Gy@epa, IIOOKMCJIAKINME cpelCcTBa,
rnogmesiavrBalmyrie cpencTBa, pacTBOPUTEIIN, BCIIOMOT'aTeJIEHEIE
cpencTBa, cpencTBa, peryimpyrumne TOHMYHOCTE, CMATYaKmme

CpencTBa, CpeICTBa, YyReIUMUMBawmye OOBeM, KOHCEPBAaHTH, OU3UUeCKHUe
u XVMUYUECKUE CTabuamM3aTopH, HalpMMep IOBEPXHOCTHO—aKTHUBHEE
BelleCTBa, AaHTMOKCUIOAHTH M IOpyTMe KOMIIOHEHTH, He3aBUCKUMO OT TOTO,
CUMTAaKRTCAd JIM OHM aKTUMBHBEIMKM MM HEaKTHMBHBIMM MHIPeOMEeHTaMHU.
PyKOBOICTBO OJA CHIelMaucTa [0 COCTaBJeHMI OdapMalleBTHUUECKHUX
KOMIIO3MLUMY MOXHO HalTu, Haopumep, B Remington: The Science and
Practice of Pharmacy, (20th ed.) ed. A. R. Gennaro A. R., 2000,
Lippencott Williams & Wilkins m B R.C.Rowe et al (Ed), Handbook
of Pharmaceutical Excipients, PhP, oOHOBJIeHHas pelakKlLMs B Mae
2013 r.

[TlenTuUOHEE IPOM3BOIHEE DKCeHOMHa-4 II0 HacTodlleMy KN300peTeHMD
WIM MX COJIM BBOIAT B COUYeTaHMM C IIpHeMIeMEM dapMalleBTUUeCKUM
HOCHUTeJleM, pas3baBUTeJIeM WM  HAIOJIHUTEeJIeM B KadecTBe 4YacTu
bapMalleBTHUECKOM KOMIIO3ULINM .

"OapMalleBTUUECKHM TIIPUEMJIEMEI HOCUTeJb" MOpencTaBjisgeT codon
HOCHUTEJIb, KOTOPHM ABJAeTCH OUBMOJIOTUUECKM IIpMeMJIeMHM (HalpuMep,
MMeeT O(QUBUOJIOTUUECKM IIpueMiieMoe 3HaueHMe pH), CcoxXpaHsas IIpU STOM
TepalleBTUUEeCKMe  CBOMCTBa  BelecTBa, C KOTOPEIM eTro BBOOAT.
CTaHOapTHEE IOpMeMIeMbe OGapMalleBTUUECKMEe HOCUTEIM U U¥X COCTaBH
M3BECTHHE ClelMaJMCTy B HOaHHOM 06JlacTM TeXHMKM UM  OIMCAaHH,
HamnpuMep, B Remington: The Science and Practice of Pharmacy,
(20th ed.) ed. A. R. Gennaro A. R., 2000, Lippencott Williams &
Wilkins m B R.C.Rowe et al (Ed), Handbook of Pharmaceutical
excipients, PhP, OoOHOBJIEHHad pemakuua B Mae 2013 1©. O»OHMM
WJIOCTPAaTUBHEIM  dapMalleBTUUYECKM I[IpUEeMJIEMEIM HOCUTeJIeM fABJISeTCA
dMBUOJIOTUUECKUIM COJIEBOV pPacTBOP.

B oIHOM BapMaHTe OCYmeCTBJIEeHMS HOCUTEJM BHOPaHH M3 ITPYIIIH
Bydepor (HalpuMep, uMTPaT/IMMOHHAS — KMCJIOTa, alnerTaT/yKCcycHas
KMUCJIOTa), HNOOKUCIAKINX CPenCcTB (HampuMep,  XJOPUCTOBONOPOIHAaSA
KMCJIOTa), [NoIOmeljlauMBallMxX CPeAOCTB (HalpuMep, TIUAPOKCUI HaTpHud),

KOHCEPBaHTORB (Hanpmmep, @eHOH, M—KPGBOH), BCIIOMOT'aTeJIBHEIX
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pacTBOpUTeJIEN (HanmpuMep, IIOJIUD TUJIEHTJIMKOJIb 400), CpeIncTs,
PEeTYIIMPYIOMNX TOHMYHOCTB (HanmpuMep, MaHHUT, TJIMIIEPHUH) ,
CTadmMIn3aToOpPOB (HanpuMmep, [IOBEPXHOCTHO—aKTUBHOE BEMECTBO,

AHTMOKCUIAHTE, aMMHOKMCJIIOTH) .

VicrioJb3yeMele KOHIEeHTpallMM HaxXOoOATCHA B IMalasoHe, KOTOPHM
ABJIAETCH QUBMOJOTUUECKN IIPUEMIIEMEIM.

[TpreMIIeMuE bapMalleBTUUECKUE HOCUTEJIU VI pazbaBUTENN
BKJIOUAKT TaKMe, KOTOPHEE MCIOJB3YRT B COCTaBax, IMNOOXOOAMUX IJIA
[IEPOPaJILHOTO, PEeKTaJIbHOT'O, Ha3aJIbHOTO WJIM I[IapeHTEepal]IbHOTO (B TOM
upycJie IIOIOKOXHOTO, BHYTPUMHIIEUHOTO, BHYTPUBEHHOTO, BHYTPUKOXHOTO
M UPEeCKOXHOTO) BBeleHMA. COeIMHEeHMsS I[I0 HacCTodlleMy MW300peTeHMD,
KaK IIpaBWUJIO, BBOOAT IIapeHTepaJlbHO.

TepMrH "dapmMalleBTHMUECKM [IpMeMIeMas CcoJib" 03HadaeT COJu
coenuHeHUM 1o HacToAleMy n300peTeHND, KOTOPHE ABJIAKTCSA
Oes3onaCHEMU ¥ 50QeKTUBHBEMM OJIS IPMMEeHEeHMA Yy MIEKOIUTAalIMX .

TepMmH "coyjpraT" O3HauvaeT KOMILJIEKCEH coenuHeHUM 1o
HacTodmeMy M300peTeHUI0 WM MX COoJiel C MoJIeKyJlaMM pPacCTBOPUTENA,
HalpyMep MOJIeKyJlaMy OpPTaHMUYeCKOTO PacTBOPUTEN S U/UIIM BOMIH.

B dapMalleBTUUECKOV KOMIIO3UUIUM IIPOM3BONHOE DSKCEeHIMHAa—-4 MOXEeT
OBITE B MOHOMEPHOM MJIM OJIMI'OMEPHOW ¢dopMe.

TepMmrH "TepamneBTUUEeCKM 20QeKTMBHOE KOJMUEeCTBO" cCcoeIMHeHUSA
OTHOCHUTCH K HEeTOKCUYUHOMY, OIDHAKO IOOCTAaTOUHOMY IJA oOecledeHUsd
TpebyeMoTo 5BddeKTa KOJIUUECTBY COeOVMHeHUA. KoJMUecTBO COeOVMHEeHUSA
bopmyJsiel I, HeoOxoOMMOe IJIA OOCTMXEeHMS TpedbyeMoTro OMOJJOTMUEeCKOTO
>0bexTa, 3aBUCUT oT pdma (QaKTOPOB, HalprMep, KOHKPETHOTO
BHIOpPaHHOTO COeIMHEHUSH, npenmnojlaraeMoIro NIpVMMeHeHN S, pexuMma
BBEOEHUS U KIMHMUECKOTO COCTOSHMA Yy HaluMeHTa. COOTBeTCTByKIEee
"spPexTHBHOE" KOJMUECTBO B KaXIOM OTIEJIBHOM CJiydae MOXeT OHThH
oIpeleJIeHO CIIeuMaJIMCTOM B OaHHOM oBJyacTu TeXHUKU IyTeM
[IPOBeIeHMsa CTaHOapTHHEX 3KCIEepMMeHTOB. Hamnpumep, "TepaneBTUUeCKHU
>0beKTUBHOE KoJnuyecTBO" COEeNMHEHUS bOPMYJIBL I COCTaBJISET
npudiansuressHo 0, 01-50 Mr/mosa, npepnoururesibHOo 0,02-1 Mr/mosa.

dapmMalleBTUUECKHME KOMITO 3ULIUN infe) HacCTOAmeMy n300peTeHn
ABJIATCA TaKuUMM, KOTOPHE IMNOIOXONOAT IJIS IapeHTepallbHOTO (HalpuMep,
IIOOKOXHOTO, BHYTPUMMBIIEUHOTO, BHYTPUKOXHOTO WMJIM BHYTPUBEHHOTO),

PEKRTaJIBEHOT'O, MEeCTHOIT'O WM IIepOpaJIEHOI'O (Hanpmvlep, MNOOBASEUHOTO)
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BBeOeHUsda, xX0Ta Haubojlee MNOOXOOAINMM CIoco® BBeOeHMS B KaxXIOM
OTOeJIbHOM CcJiydae 3aBMCUT OT I[IPUPOIOH UM  TSKEeCTM COCTOSHUL,
momjiexamero JeueHMo, a TakXke OT IIPUMPONOH CoeIMHeHMS QopMyJH I,
MCIIOJIbE3YEMOTO B KaXIoM Cclydae. B OIHOM BapMaHTe OCyHNeCcTBJIEHUH,
IpuMeHeHMe ABJIAEeTCSA IapeHTepallbHBEM, HalIpuMep, IOIKOXHBM.

B cJaydyae [apeHTepaJIbHOTO IMIpMMeHeHMSa OJaTONPUATHHM MOXET
ABJIATHLCHA, UYTOOHB COOTBETCTBYKIME COCTAaBH COOepXaly I[I0 MeHbIen
Mepe OIOMH IIPOTHMBOMUKPOOHBEIM KOHCEPBaAHT IJId TI[OHOaBJIEHMS pPOCTa
MUKPOOPTAaHMBMOB U OakKTepul MeXOy BBeOeHMAMM. IpedlouTUTeJIbHEMA
KOHCepBaHTaMM ABJIAITCSA OeH3UIJIOBLI CIOVPT WIIN beHOJILHEE
CoOeIMHEHM, TakKue Kak O(eHOJI MIM M-Kpes0oJl. BHJIO OIMCaHO, UYTO BTU
MHTPEOMEHTH MOTYT MHAOYLUMPOBATE aTrperaluio IHeldTUMOOB M OeJIKOB, UTO
OpUBOOUT Kk 0Oo0Jiee HUI3KOM PAaCTBOPUMOCTM U CTabMIJIILHOCTM B COCTaBe
(cmMm. R. L. Bis et al., Int. J. Pharm. 472, 356-361, 2014; T. J.
Kamerzell, Adv. Drug Deliv. Rev., 63, 1118-1159, 2011).

llooxonamue QapMalleBTUUYeCKMEe KOMIO3MLUMM MOTYT OHTE B (QopMe
OTHOEeJIbHHX €IOMHMII, HallpMuMMep KallcyJ, TabJIeTOK ¥ TIIOPOMKOB, BO
bJjlakoHax WM aMyJjax, KaxXooe M3 KOTOPHEX COOEPXUT olIpelellIeHHOe
KOJIMUECTBO COeIOMHEeHMsa; B OGopMe IIOPOMKOB WJIM TpaHyJ; B (opme
pacTBopa MM CYCIEH3UM B BOIOHOM WM HEBOIOHOM XUIOIKOCTU MM B
bopmMe sMyJIBCHMM TUIa "Macjo B Bome" wmiam "Boma B Maciye". OHa MOXeT
BHITL TIPpelncTaBJIeHa Pa30BOM MM MHOTOKPATHOM IO30M B MHBEKLUMOHHOM
bopMe, HalOpuMep B BuUIe MOPUI-PYyUKM. Kak yxe ObBJIO YIIOMSIHYTO,
KOMIIOBULMM  MOXHO IIOJIyUaThb JIOOHM IIOIOXOOAmMMM  dapMalleBTHUuUYeCKUM
criocoboM, KOTOPLIM BKJIOUAET cTanuo, Ha KOTOpOM AKTVBHEM
MHITPpeOVMeHT W HOCUTEeJIb (KOTOPHM MOXeT COCTOATL M3 OIOHOTO WM
HECKOJIbKUX IOMOJHUTEJLHEX MHITPeIMeHTOR) IIPMBOIOAT B KOHTaKT.

B omopeneJjleHHHX BapMaHTax OCYIeCTBJIeHUS OdapMalleBTUUeCKAad
KOMIIOBULIMA MOXeT OBTbL I[IpedocTaBJjieHa BMecTe C YCTPOWMCTBOM IJIA
IpuMeHeHud, HaopuMep, BMeCcTe CO MIpHulleM, MOPUILL-PYYKOV  WJIK
ABTOUHXEKTOPOM. Taxkue YCTpOMCTBa  MOTYT OHITE IpenocTaBJIeHH
OTHeJIbHO OoT (apMalleBTMUEeCKOM  KOMIOBUIVM WM IpeldBapuTesIbLHO
3alloJIHEHHEIMM QapMalleBTUUeCKOV KOMIIO3ULMEN .

Enovauiia BBeIIeHNMA, YIIakKOBKa, YCTPOMCTBO I10 TUITY DPYYKM U

BBeIleHNME

CoenuHeHUe (—4) IO HaACTOAmMEMY WM300pPEeTEeHMI MOXHO IIOJIydYaThk IJIS
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IPVMMeHeHY A B TOOXOOAMMX GapMalleBTHUUECKMX KOMIIO3ULIMAX. I[IOoOXOoIAmure
bapMalleBTHMUECKME KOMIO3MIUM MOTYT HaxXOOIUTHLCS B BUIe OIHOWM WK
HeCKOJIbKMX eOMHUI] BBeIOeHUHd.

KoMmmosmumy MOXHO IIOJIydaTh [IOCPeACTBOM JIOOOTO MNOOXOLAMEIO
bapMalleBTHMUeCKOT'O cIocoBa, KOTOPEM BKJIOUAET CTaOubo, Ha KOTOPOU
coenMHeHMe (—4) TIO HacTodmeMy UW300peTeHMI WM HOCUTEJb (KOTOPHEM
MOXET COCTOATE nus OIHOTO WIIn HEeCKOJIBKUX OOTIOJIHUTEJIb HEIX

I/IHI‘pe,JII/IeHTOB) IIpmMBOOAT B KOHTAKT.

EOMHMIIEL BBellceHMA MOTYT InpencTaBJIATE CO@Oﬁ, HallprMep,
KallCyJIEL, Ta@HeTKV[, opaxe, I'PaHyJIEL, calle, KallJiv, PaCcTBOPH,
CYyCIleH3Ul1, J'H/[O@_)I/IJ'H/IBaTBI n IIOPOIKYM, BCe "3 KOTOPEX comepxarT
OoIpeneJyieHHOe KOJIMYECTBO coenuHeHud (1) 1o HacTodmeMy
N300peTeHND.

Kaxoyio M3 BHIIeYKA3aHHHEIX eIOUMHMI, BBeIeHMS COeIMHEeHMd (—M) IIO
HacToAleMy n300peTeHUn W bapMalleBTUUECKYIO KOMIIO 3ULIMIO rio
HacTodAmeMy M300peTeHMIO (eOMHMUE BBeIeHMS) MOXHO IIOCTAaBJIATL B
YIIaKoOBKe IJIA JIETKOM TPAaHCIOPTUPOBKM UM XpaHeHUd. EIMHMIE BBeIeHUS
YIIaKOBHBAKT B CTaHOaApTHEEe YIAKOBKU, coepxalmye pPasoBHEe WU
MHOTOKpAaTHEE O3B, I[IPM STOM MX BUI, MaTepuall M QopMa 3aBUCAT OT
THUIIa IIOJIYUEeHHEIX eIMHMII.

Hanpumep, TableTku ¥ »OpyTve QOPMEH TBEPOHX eIVHMUII BBeIeHUSA
MOXHO VYIIAKOBHBATL B BUIEe eIOMHMII C Pas0BOM IO30M, U YIaKOBaHHLE
eIVHULIE C Pa30BOM HO30M  MOXHO  YIaKOBHBAaTL B KOHTEeMNHEePH,
OpencraBJjgpmye cofoM TPYINOBYID Tapy.

Xuokme cocTaBE MOXHO VYIIAKOBHBATL B BUIE eIOMHMIL C pPa30BOM
no30M, TakKMx Kak, HalnpuMmep, GJIaKOHHI, KapTPpUIXA,
MNPULE/ IPpeIBapUTesSIbHO  3SaloJIHeHHHEe MIIPULE, MHOYSMOHHHE IIaKeTH,
MATKME [JIaCTUKOBEIE [TaKeTH, MHPY33MOHHEE OV TEIJIKHA, OYTEIJIKHA,
M3TOTOBJIEHHEE I[I0 TEXHOJIOI'MM BHIYBaHMe—HAallOJIHEHMEe—3allauBaHue, WIn
MHOY3MOHHEE TPpyOKM, WJIM B MHBEKUMOHHOM OdopMe C pa30BOV WK
MHOTOKpPaTHOM »Ho3aMu, HaIpuMep, B BUIe YCTPOMCTBa 10 THUIY PYYKHU,
Hacoca WM MmOopuila, W IOpM DSTOM YyIaKOBaHHEE eIVMHMUIE C pPasoBOMt
OO30¥ MOXHO YIIakKOBHBAaTL B KOHTeMNHEepH, opencTaBJjgomye cobon
TPYIIOBYID Tapy. YIaKoBKa C Pa30BOM IOO30M MOXEeT COIOepXaTb TOJBLKO
OIoHY M MHOXEeCTBO eOVHWI] BBEeIOEeHUA . YIIakoOBKY MOXHO

M3roTaeJIiMBaThk, HallprMep, ns3 oymaru, KapTOHa, YIIAKOBOWHOTI'O



33

KapToHa, IIJlacTUKa, MeTajljyla, KOMOMHALNMI MM CJIOMCTHX MaTepualloB
Ha OCHOBe OIOHOTO MM HEeCKOJIBKMX U3 OyMaTM, Pa3HOBUIHOCTEMN
IJIacTrKa u MeTaJlla U CcTekJla. MJLJTIOC TP a TUBHEIE BapMaHTH
OCYIIEeCTBJIEHNSA IpencTaBJIgoT cobon BIIMCTEePHEE YIIaKOBKM,
coIepxamme, HalpuMmep, TabJeTKM WIM KalCyJE, KOTOpHEe B CBOD
ouepelb MOXHO TIIOCTABJATL BHYTPM KapTOHHOM KOPOOKM, calle U3

MHOT'OCJIOMHOTO MaTepnrnalla C aJIIOMIMHNV € BEIM SalliTHBEIM IIOKPHTMEM,

comepxamue, HalpuMep, IIOPOIMOK, CTeKJISHHEE WM  I[IJIaCTUKOBHE
OV TBEIIKHA, comepxamue, HalpuMep, TabJIeTKM WM PacTBOP, W
bJIaKOHBE, KapTPUIXM, MOPULL, MHOY3MOHHBE IIaKeTH, MHQY3UOHHHE

BYTHUIKM, WHOY3MOHHEHE TPYyOKM WJIM aMIlyJibl, coIepXxalmye PacTBOP WU
CYCIIeH3U.

B omnpemeJIeHHEXx BapMaHTax OCYIEeCTBJIEHMS eOMHUIE BBeIeHUS
MOXHO IIOCTABJATE BMEeCTe C YCTPOMCTBOM IJISA IIPMMEHeHM s, HallpuMep,
BMeCTe CO mIpHulleM, MIPpUIEeM—PYUYKOM WIXM aBTOMHXeKTopoM. Takue
YCTpOMCTBa MOTYT OHTEL IPelOoCTaBJIEHH OTHEJILHO OT dapMalleBTUUeCKOM

KOMIIO 3N VI IIpeIBaprTeJIBEHO 3allOJIHEHHBEIMIN @apMaHeBTquCKOﬁ

KOMIIO 3ULIMEN .
"YCcTpoMCcTBO < OJIA  MHBEKUUMM 10 TUIIY PYYKMU", UYacTo KOPOTKO
HasbBBaemoe "mmopuiemM—-pyukomn'", mnpencTaByageT cobo¥, KakK [IpaBUIo,

YCTPOVCTBO MIJIS MHBEKIMM, XapaKTepusyomeecs MIPOoHoJIToBaATOM (GopMOM,
KOoTOpasd HaloOMMHAeT aBTOPYUKY IJId OMCbMa. XOTS TakMe PYUYKUM OOBUHO
XapaKTepusylnTcs TpyBuaTeM IIOIIEPeUHEM CeueHMeM, OHM JIeTKO MOTYT
XapaKTepr30BATLCA  PAa3JIMUHLEIM  IIOTIEPEUHBEIM CeUeHUEM, TakMM  Kak
TpeyTOoJIbHOe, MNPAMOYTOJIbHOE WM KBaJpaTHOoe WiIM JioOoW Bapualuen,
OCHOBAHHOM Ha Takux TeoMeTpuueckux dopmMax. B I1eJioM, YCTPOMCTBA

IOJI4 VHBERIMM IIO0 THUIIY PYYKM CcoIepXaT TpHr IIePBUMUYHEX 3SJIEMEHTAa:

KapTPpUIXKHYIO JacThb, KoTOpad IIpengycMaTprBpaeT KapTprIxXx, JgacTo
conepmammﬁcg BHYTPM KOpIlyCa mJjin TepxXaTeJid, y3eJl IJIA WTJIBL,
HpMCOGHMHeHHHﬁ K OIOHOMY KOHLY KaprMHKHOﬁ JacTu; n YdacCTOK

OO3UPOBAHUSA, IIPUCOEOMHEHHHM K OPYyTOMYy KOHIY KapTPUIXHOM UYacTH.
KapTtpunx, Takxe JyacTo Ha3HBaEMBI "ammyJion", Kak npaBuiio,
npenyCMaTpUMBaEeT pesepByap, KOTOPHIM 3alloJIHEH JIeKapCTBEHHEM
npernapaToM, CBEMHYK PEe3MHOBYK MNPOOKYy WMIM 3alJUlyllKy, PacCIOJIOXEHHY
Ha OJIHOM KOHIle pe3epByapa KapTpulXa, WM BepXHOK YacThb, MWMEOIY

IIpoOoKaJIEIBaeMoe pPeE3VMHOBOE YIIJIOTHEHNE, PacCIIOJIOXEeHHOEe B IpyIT oM,
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JacTo CYXeHHOM, KOHIle. OOXMMHYK KOJBLUEBYH MeTaJlJIMUeCcKyl JeHTY,
Kar IIpaBMJIO, IIPMMEHAKT OJIA 3aKpPeIlJIeHMA Pe3IVMHOBOI'O YIIJIOTHEHMA Ha
MecCTe. B TO BpeMA KakK KOopItyC KapTpHrIxa OOBIUHO MOXHO
nM3ToTaBJIMBATE ns IJiacTMKa, pesepByapH KapTpHrIXxa TPaIMIVOHHO
ns3roTaBJIMBaKRT M3 CTEeRJIa.

KoMOMHMPpOBaHHAd Tepalud

CoenuMHeHUsa TIIO0O HaCTOAMleMy M300peTeHu, TPOMHEE  aT'OHUCTEH
peunenrtopos GLP-1, GIP wm T1TJIIOKaroHa, MOXHO  KOMOMHMPOBATL CO
MHOTUMM JOPYI'MMK (apMaKOoJIOTMUECKM AaKTUBHBEMM COEOUMHEHUAMM, TaKKUMU
Kak BCe JIieKapCTBEHHEE CpencTBa, YyIHIOMAHYTHe B Rote Liste 2016,
HalpuMep, co BCeMU cpencTramm, CHMXAMVMA BeC TeJia VI
IOOaBJSIMMHK alleTuT, YIOMAHYTEMM B Rote Liste 2016, 1mjare 1, co
BCeMM TUIOJUIMIEMUUECKMMM CpelcTBaMM, VYIIOMSHYTEMM B Rote Liste
2016, TJlaepe 58, co BCeMU AHTUTUIIEPTEH 3V BHEIMU u
HeQpPOIPOTEeKTUBHEMY CpPeOCcTBaMy, VYIOMAHYTHMM B Rote Liste 2016,
WM CO BCeMM IMypeTMkKaMM, YIOMAHYTEIMM B Rote Liste 2016, rJaBe
36.

KoMOBuHauMy aKTUBHHEX MHIPEOIMEeHTOB MOXHO MCIIOJIL30BATEH, B
YaCTHOCTM, HOJId CUHEPIMUeCcKOTO VYJYUIeHMS aKTMBHOCTM. VX MOXHO
OPpUMEeHATL JKMbo IIyTeM paslesJIbHOTO BBeleHUMS AaKTUBHBIX MHIPEeIVMEeHTOB
naumMeHTy, Judbo B ¢opMe KOMOMHMPOBAHHHX I[IPOIOYKTOB, I'Je B OIHOM
bapMalleBTUUECKOM openapatTe IPUCYTCTBYET MHOXECTBO AKTUBHEX
MHITPEeOVMeHTOB. ECIM aKTUMBHHE MHIPEOMEeHTH BBOIAT IIYyTeM pasIelIbHOTO
BBeIOeHMS AKTUBHEIX VHITPEeOIVNeHTOB, TO 2T0 MOXHO BEIIIOJIHATDL
OOHOBPEMEHHO MJIM IIOCJIeIOBaTeJIbHO.

IpyTmMe aKTMBHHE BeleCTBa, KOTOPHE MABJAOTCI IOOXOIANMUMM IJIA
TakMx KoMOMHaLMM, BKJOUAT B YaCTHOCTM Te, KOTOPHEe, HalpUMep,
YCUJIMBAKT TepaleBTUUECKUM 200eKT OOHOTO WM HECKOJLKUX aKTUBHEIX
BelecTBE B OTHOWEHMM OOHOTO M3 YIOMAHYTHX IIOKa3aHUM K IIPMMeHEeHUO
n/miam KOTOPHE [IO3BOJIART YMeHbIaTh OO3UPOBKY OIOHOTO VI
HEeCKOJIbKMX AKTUMBHEIX BeEIeCTB.

TepalleBTHUECKME CPEeNCTBa, KOTOPHE ABJAKRTCH IMNOOXOOANUMU IJIA
KoMOMHAaLMM, BKJOUAT, HaIpuMep, IpoTHBoIMabeTHUyecKue CpelcTBa,
TakMe Kak:

MHCYJIMH U [IPOM3BOOHEE MHCYJIMHA, HaIpuMmep, JlapIuH/Lantus®,

270-330 EI/MJI  MHCYyJIMHa TJapruhHa (EP 2387989 A), 300 EI/MI
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MHCYJIMHA TJIaprmMHa (EP 2387989 A), TIIysmsuH/Apidra®,
neTemrp/Levemir®, Jusnpo/Humalog®/Liprolog®, oemonek/ nerimnek
Jioc, acnapt, 00as3albHHM MHCYJIMH M aHaJoru (HanopuMmep, LY-2605541,
LY2963016, NN1436), I3TUMJIMPOBAHHEM MHCYJIMH  JIM3IIPO, Humulin®,
JauHExeTa, SuliXen®, NN1045, MHCYIMH IUIOC CUMIMH, PE0139, MHCYJIMHH
OEICTPOTO HOeMCTBMSA M KOPOTKOTO HOEeWCTBMUA (HalpuMmep, JMHXeTa, PH20,
NN1218, HinsBet), (APC-002) c TUOporesieM, rnepopalbHHEE,
MHT aJIALUMOHHEE, TpaHCcIOepMaJlbHble u CyOIMHTBaJIbHEE VHCYJIVNHEL
(HampumMmep, Exubera®, Nasulin®, adppess3a, TpPeTOonmI, TPM 02,
Karncysgmd, Oral—-lyn®, mnepopalbHEIN MHCYJIMH Cobalamin®, ORMD-0801,
NN1953, NN1954, NN1956, VIAtab, mnepopalJbHEM MHCYJMH Oshadi).
TakXe OOIOJHUTEJILHO BKJIOUEHH TakMe [IPOM3BOOHEE MHCYJIMHA, KOTOPHE
CBA3aHH c aJIb OyMUHOM 1Rz IPpyTUM BeJyikoM c IIOMOIIBIO
OUOPYHKUIMOHAJIELHOTO JIMHKEpPA.

GLP-1, anajoru GLP-1 M aTroHMCTH pelentopa GLP-1, Hanopumep,

JMKcHrceHaTun/AVE0010/ZP10/aukcyMmus, sKCceHaTun/sKCeHIMH—
4/GaerTa/obunypeon/ITCA 650/AC-2993, JUpatyTruo/BUKTO3a,
ceMaIJIyTuI, TaCIoTJIY TU, CUHKpPHUA/aJIOUTJIYy TUI, OyJanJjyTum,

pPeroMOVHAHTHEM SKCeHIMH—-4, CJC-1134-PC, PB-1023, TTP-054,
shnersedaTun/HM-11260C, CM-3, GLP-1 Eligen, ORMD-0901, NN-9924,
NN-9926, NN-9927, HomekxceH, Viador-GLP-1, CVX-096, ZYOG-1, ZYD-
1, GSK-2374697, DA-3091, MAR-701, MAR709, ZP-2929, ZzZP-3022, ZP-
pDr-70, TT-401, MK-8521, MEDIO0382, BHM-034, HM12525A, MOD-6030,
CAM-2036, DA-15864, ARI-2651, ARI-2255, LY329817¢, NN1177,
skceHaTuO—-XTEN u miokaroH—XTEN, NN9030.

VHTUBUTOPEL DPP-4, HallpuMep, aJIOTJIMIITUH/ HECYHA,
TpaxeHTa/JIMHATJIMITHUH/BI -
1356/oHmepo/ TpaxeHTa/ TpamkenTa/ TpaieHTa/ Tpaa3eHTa,
CaKCaTJIMITUH/OHTJIU3a,
CUTaTJIMITUH/ AHYBUSA/KCeJleBYa/ TecaBe/ AHyMeT/BeJIbMeTHa,
TaJByC/BUIIOATJIMIITUH, aHaTJIUIITUH, TeMUTJIUIITUH, TEeHeJIUTJIUIITUH,
MeJIOTJIMIITHUH, TpeJlaTJIMITUH, DA-1229, oMapurJaunTuH/MK-3102, KM-
223, »BorJmunTMH, ARI-2243, PBL-1427, HOMHOKCAaALVH.

NHTUOUTOPH SGLTZ2, HallpVMep, MHBOKaHa/kaHarmposmH,
boprcura/ganarandio3UH, peMoTJInGoO3UH, cepramndJIO3UH,

SMIIarJmndpJIO3UH, UOnpartJandJIo3UH, TOQOTIIMPIIOBUH, JIy3e0TJInQIJIOBUH,
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coTaraubposuu (LX-4211), ospryrandjgosmuH/PF-04971729, R0-4998452,
Bexkcaryaubgosuy (EGT-0001442), KGA-3235/DSP-3235, LIKO66, SBM-
TEFC-039, xenaraudisozmH (SHR3824), agHaraudJIO3MH, TUAHATJIMPJIO3ZUH,

AST1935, JRP493, HEC-446l16.

BuryaHmIel (HanmpuMep, MeTOOPMUH, OydopMHUH, beHQPOPMUH) ,
TUAZOJUIONHIVOHEL (HanpuMep, NIMOTJIMTA30H, PUBOIUIMTA30H,
POBUTIINTAa30H, TPOTJIMTA30H), HOBOMHHE aTOHUCTH PPAR (HanopuMmep,
ajlerjgmrasap, Myparaurasap, TesarJamTrasap) , CYJIbOOHUIIMOUE BUHEL
(HanpuMmep, TOJIOYyTaMmum, TIIMOEHKIJIaMUL, TJIMMENIUPUTL/ aMapwl,
TJINNIMBUL) , MeTJIMTUHW OB (HanpuMep, HaTeIJIMHUL, penaravHEnLn,

MUTUIJIMHULI) , MHIUMOMTOPH ajibda-IJIoKO3KIa3s (HaopuMep, akapbosa,
MUITJIMLTOJI, BOIUIMOO34a) , aMUIIMH ¥ aHaJIoTM  aMUJIMHAa (HanpuMep,
NpaMJIMHTUI, CHMIMH) .

AroHucTE GPR119 (HanpuMep, GSK-263A, PSN-821, MBX-2982,
APD-597, zYG-19, DS-8500), AT'OHUCTEH GPR40 (HanpuMep,
basurmmbam/TAK-875, TUG-424, P-1736, JTT-851, GW9508).

IpyTMMy HOOXOOAMMMKM [apTHepaMM IJiS KOMOMHAUMWM  ABJISIOTCSA:
LHMKJIOCeT, VHIUOUTOPEL 11-6eTa—-HSD (HanpuMep, LY2523199,
BMS770767, RG-4929, BMS816336, AZD-8329, HSD-016, BI-135585),
AKTMBATOPH TJUIOKOKMHAZE (HaAIpUMep, TTP-399, AMG-151, TAK-329,
GKM-001), VHIUOUTOPEL DGAT (HanpumMmep, LCQ-908), VHIMOUTOPEL

IpOTeuH-THUpPOo3MHboCchaTazu 1 (HanmpuMep, TPOOYCKBEMMH), WHIMOUTOPH

TJIIOKO30—6—pocdaTa 3k, VHTUOUTOPH bpykTo30-1, 6-0muchpochaTassl,
VHIUOUTOPELL TJIMKOTeHpochopUIia e, VHIMOUTOPEL
dpochoeHONMIUPYBATKAPOOKCUKMHA 3H, VHIVOUTOPEL KMHa 3H

TJIMKOTEHCUMHTA 3H, VHIUOUTOPLE [IUMPYBATOETUIOPOKMHASREL, AHTATOHUCTEL
aJjikpa—2-pelenTopos, AHTAT OHUCTH CCR-2, MHTUOUTOPH SGLT-1
(HanpuMmep, LX-2761).

B kauecTBe MNapTHEPOB MOJ4 KOMOMHALUMM HOOXOOAMVMU SBJISOTCSA
TaKXe ONHO WM HECKOJBEKO IMUIOJUIMIEMUUECKUX CPenCcTB, TaKuMxX Kak,
HallpuMep, MWHIUOUTOPE HMG-CoA-pelyKTasH (HalpuMep, CHMBaCTaTUH,
aTopBacCTaTHH) , dnbpaTe (HanpuMep, OeHzadpudbpat, beHOOUOpPaT) ,
HMKOTMHOEBAasA KMUCJIOTa U €e IIPOMU3BONHEE (HallpMMep, HUMALUH),

ATOHMCTH MJIM MOIYJIATOPH PPAR- (ajlbda, TraMMma WM ajbda/TammMa)
(HanmpuMep, aJernauTaszap),

aroHucTH PPAR-menkTa, wuHIUMOMTOpH ACAT (Hanpumep, apacumMmi),
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VHIMOMTOPH abcopbumy XoJlIeCTepMrHa (HalpuMmep, D23eTuMmb), BelleCTBa,
CBABHEHBAKIIME XEJIUHEIE KMCJIOTH (HAIpUMMep, XOJeCTUPaMUH), WHIUOUTOPH
TpaHCIIoOpTa XeJIUHHX KUCJIOT B IIOIOB3IOOMHOM KMIIKe, MWMHIUOMTOPE MTP
Wiy MomyJiaTopel PCSKO9.

CoenrMHeHMdA, IIOBHIaKIMe YypokeH:s HDL, TakuMe KaK: MHIUOUTOPH
CETP (HanpuMep, TopLueTpanmuo, aHaleTpanmno, najibleTpalnn,
sBaueTpanun, JTT-302, DRL-17822, TA-8995) wmuu peryusaTops ABCI.

IpyTue TOoOXOOAMMEe IIapTHEPH IJS KOoMOMHALUMM [IPpeOCcTaBJISglT
coboM OIOHO WMJIM HEeCKOJIbBKO aKTHMBHEIX BENEeCTB IJA JiedeHUSI OXMPpeHUd,
TaKmUx Kak, HalpuMmep, CubyTpaMm1H, Te30QpeH3UH, opJjmcTarT,
AHTAT' OHUCTH KaHHaOMHOUIOHOT'O pelLenTopa 1 THIIa, AHTAT'OHUCTH
peunentopa MCH-1, aroHucTH pelentTopa MC4, aHTaAaroHMCTE NPYL wnm
NPY2 (HanpuMep, BeJIHEIIEPUT) , BeTa-3-aTOHUCTH, JISTITUH VI
JIENITUMHOMMMETHKM, aTlOHMUCTH pelenTopa 5SHT2c (HanpuMmep, JOpKacepuH)
VI KOMOMHaLUU OYIPONMOH/HAJTPEKCOH, OyTIPONIMOH/ 30HCaMU]I,
OynponmoH/peHTepMUH WIIM IPaMIMHTHUI/MeTpeJIelITUH .

IpyTrMe IIOOXOOAMMEe IIapTHEepH OJ8 KoMOMHAalMM [OpedcTaBJIsglT
coBoM NpUBeleHHHEe HUXE.

JONOJIHUTEJIbHEE XeJIYOOUHO—KUIIeUHBe IIeITUIE, TakKMe KaK IIelTul
YY 3-36 (PYY3-36) MM eT'0o aHaJIoTu, I[IaHKpeaTUUeCKUM IIOJIUIeNITHUI
(PP) mJIM ero aHaJIOTH.

ATOHMCTE WMJIM aHTaAT'OHUCTH pPelLeNTopa IJIKaroHa, al'OHUCTH WU
AHTATOHUCTH pelenTopa GIP, aHTaroHMCTH WM OoOpaTHEE aT'OHUCTH
TpejiMHa, KCeHVH UM eT'0 aHaJloTHM.

KpomMe Toro, KkKoOMOMHaALMM C JIEKAPCTBEHHBEMM CpencTBaMM IOJIA
BO3IeMCTBMUA Ha BHCOKOE KPOBSHOEe @OaBJIeHMEe, XPOHUUECKYID CepleuHylo
HeOoCTaTOUHOCTh VI aTepoCKIIepos3, Takue Kak, HallpuMmep,
AHTAT'OHMCTE PELENTOPOB aHIMOTeH3MHa 11 (HamopuMmep, TeJIMHMcapTaH,
KaHIoecapTaH, BajicapTas, Jo3apTaH, BrIpocapTaH, upbecapTaH,
oJIMecapTaH, Ta30ocapTaH, aswjlcapTaH), WHIuoOuTope ACE, MHIMOMTOPH
ECE, muypeturwu, 0eTa—OJIOKATOPH, aHTATOHUCTH KaJblMi, CpelcTBa
IPOTUE TUIEPTEeH3UM LeHTPaJIbHOTO MOeMCTBMA, aHTaTOHMCTH aJlbda—2-—
amopeHepIMUeCcKOTO peluenTopa, MHTUOUTOPH HelTpaJlbHOM
SHOOMENTUIA3E, WMHIUMOMTOPH arperaumu TPOMOOLMTOR U OpYyTHe WU KX
KOMOMHaUVM, Takke ABJIATCA IOOXOIANMMA .

B IpyIT'OM aclIleKTe HacTodlmee ns3obpeTeHne OTHOCHUTCHA K
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OIpUMEHEeHVI® COeOVMHEHMSA COIJIACHO HacTodlleMy M300peTeHU WK eI'0o
dMBUMOJIOTHUUECK MIpMeMJIEMOM COJIM B KOMOMHALUMM II0 MeHbIeM Mepe C
OOHVMM M3 aKTHMBHEIX BelleCTB, OIMCAHHEX BHIIEe, B KauecCTBe I[IapTHepa
0JIS KoMOMHaUMM IOJIS TI[IOoJIyUYeHMS JeKapCTBeHHOTO IIpelapaTa, KOTOPHM’
ABJISeTCA TOOXONOAMMM IJIS JIieUueHMa WIM OpendylnpexneHus 3adojieBaHUM
WU COCTOSAHUM, Ha KOTOPHE  MOXHO OKas3HEBAaTh BJIMAHVE IyTeM
CBABEBaHMA C pelentopamu mjsa GLP-1 M mJokaroHa U IIYTEM MOIYJIALUN
nx AKTUBHOCTMU. OHo OpenrnouYTUTEJIEHO npencrapjgeT cobomn
3ab0JIeRaHMe B KOHTEeKCTe MeTaboJMUeCKOoI'0 CHMHIpOMa, B UYaCTHOCTH,
OooHO M3 3aboJiIeBaHUNM WM COCTOSHWUM, I[IepeuMcJIeHHBX BHIe, Haubojee
NPEenIouTUTEJIbHO OradeT WM OXUPEHMEe MM MX OCJIOXHEHUA.

[IpyMeHeHMe COeOMHEeHMM COIJIaCHO HaCTOoAmeMy M300peTeHMID WIIN
UX  OUBMOJIOTHMUECKM IIpMeMJIeMOM COJIM B KOMOMHALMM C OIHUMM WJIM
HECKOJIbKMMM AaKTHUBHEMM BelleCTBaMM MOXET IIPOMCXOOUTE OIOHOBPEMEHHO,
IO OTHEeJIBHOCTHM WMJIM IIOCJIelOoBaTeJIBHO.

[lprMeHeHMEe COeIMHEeHMA COIJIaCHO HacTodlleMy W300peTeHMD WK
ero busmoJOTHUECKN  IpUeMIIeMOMt CcoJin B KOMOMHaUUM c OpyTVIM
AKTUMBHEM BelleCTBOM MOXET IIPOMCXOIOUTH ONHOBPEMEHHO WM CO CIOBUI'OM
BO BPEMeHM, HO B UYaCTHOCTM B TeUeHMEe KOPOTKOIO IIPOMEXYyTKa
BpeMeHM. EcCiIM muX BBOIOAT OIJHOBPEMEHHO, TO IBa AaKTUBHEX BelleCTBa
OalnT [DalMeHTYy BMeCcTe; eCJIM UX IIPMMEHSAKT CO CIOBUIOM BO BPEMEHU,
TO IOBa AakKTMBHEX BelecTBa JalT I[alMeHTy B TeueHMe IIepuona,
MeHBIIeT'0 WMJIM paBHOTO 12 uYacaM, HO, B UYaCTHOCTM, MEHBNEeIro WK
paBHOTO 6 YacaM.

CiemoBaTeJILHO, B OPYTOM  acCIleKTe HacTodllee U300peTeHUre
OTHOCUTCH K JIeKapCTBEHHOMY npenapary, KOTOPHM CONEPXUT
COeIVMHEHME COIJIACHO HacCTofdlleMy M300peTeHri WK (U3UMOJIOTUUECKNU
opueMJIeMyld COJIb TaKoT'o COoeIMHEeHMS ¥ II0 MeHbIleM Mepe OOHO U3
AKTHMBHEIX BEIIECTB, ONIMCAHHEIX BHIIEe B KaudueCcTBe I[IapTHEPOB OJA
KoMOMHaUUM, HeoOd3aTeJILHO BMeCTe c OIOHVM  WJIU HEeCKOJIbKUMUA
VMHEPTHEMM HOCUTEJIAMU U/UIIM pa30aBUTEJIIMA.

CoennHeHVe COoTJIaCcHO HaCTOAleMy N300peTeHNO JZNEZ) ero
OUBUMONIOTUUECKNM TIIpUeMIieMas COJIb WM COJIBBAT U OONOJIHUTEJLHOE
AKTHMBHOE BeEMeCTBO, IooJjiexallee OOBLeIVMHEHMK C HUMMKM, MOTYT of0a
IpUCYTCTBOBATEL BMeCTe B OIHOM COCTake, HalpuMmep, B TabJleTKe WU

KaricylJie, M OTIHOEeJIEHO B IBYX OIMHAKOBEIX WJIM Pas3HEX COCTakaxX,
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HallpuMep, B QopMe TaK Ha3HBaeMEX COCTaBHEX HabOpPOB.

OIIMICAHVIE TPAOUMUYECKNUX MATEPHAJIOB

durypa 1. CpaBHeHMe KPUBEX, I[IOCTPOEHHHX IO IMHaAMUUeCKOMN
Momes [Hebad, MOJI4 COCTaBOB Ha OCHOBE IIENTUIOB, IEMOHCTPUPYIOMUX
odpaTUMYy caMoaccolmnalmo (MpUTAaTaTeJIbHEE B3aMMOIEVCTBUA) u
OTTaJIKMBaKIMe B3aMMOIEVMCTBUA COIJIACHO BMPHMAJBHOMY KODOOUIIMEHTY.

durypa 2. SEQ ID NO: 6, Opodmiib YPOBHEeM IJIOKO3H B KpPOBU
mocjie mnepBoM oO0paboTku y Memer ¢ DIO, DOJydaBIMX KOPM.

durypa 3. SEQ ID NO: 6, Mmacca TeJja Meme¥ ¢ DIO.

durypa 4. SEQ ID NO: 6, M3MeHeHMe MaCCH TeJa y Meme¥ ¢ DIO.

durypa 5. SEQ ID NO: 6, W3MeHeHMe oOO0me¥ MacCH Xupa B
opraHm3Me y Mwemen ¢ DIO.

durypa 6. SEQ ID NO: 6, olleHKa HOTpeOJleHMS KOopMa MBIaMi C
DIO.

éurypa 7. SEQ ID NO: 6, Macca IHeueHu y Mumer ¢ DIO nepen
YMEPIIBJICHNEM.

durypa 8. SEQ ID NO: 6, YypOBeHb TPUIJIMLEPUIOB B ILJla3Me
KpoBM Yy MbmeM ¢ DIO, DOJyYaBIMX KOPM, Ilepel YMepmBJIEHMEM.

éurypa 9. SEQ ID NO: 6, ypoBeHb LDL B ILJlasMe KpPOBM Y MbIIEN
c DIO, MmnoJsiyuyarllMX KOPM.

éurypa 10. SEQ ID NO: 11, mnpodmib YPOBHEM TIJIOKO3H B KPOBU
mocJjie mnepBoM o00paboTky y Memel ¢ DIO, IIOJIyUaBIMX KOPM.

durypa 11. SEQ ID NO: 11, Macca Tejya wmemel ¢ DIO.

durypa 12. SEQ ID NO: 11, wu3MeHeHMe 0OmeM MacCH TeJjla Yy
Meme ¢ DIO.

durypa 13. SEQ ID NO: 11, wu3MeHeHMe OOmeM MacCCH XMpa B
opraHmu3Me y Mwumet ¢ DIO.

durypa 1l4. SEQ ID NO: 11, oueHka noTpebJjieHMS KOpMa MeIIaMM C
DIO.

éurypa 15. SEQ ID NO: 11, mMmacca nOedeHum y Memeyd c¢ DIO mnepen
YMEPIBJIEHVEM.

durypa 16. SEQ ID NO: 11, ypOBEeHb TPUIVIMLEPUIOB B ILJla3Me
KpoBM vy MbmmeM ¢ DIO, OOJy4YaBIMX KOPM, IIepel YyMeplIBJIeHMEM.

éurypa 17. SEQ ID NO: 11, vypoBeHr LDL B ILIa3Me KpPOBU VY
Memme ¢ DIO, MOOJydYaBIMX KOPM.

durypa 18. SEQ ID NO: 11, ypOBeHb MHCYJIMHa B ILJla3Me KPOBU Y
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Memme ¢ DIO, OOJydYaBIMX KOPM, IIepel yMeplIBJIeHMEM.

durypa 19. SEQ ID NO: 11, ypOBeHb IJIOKO3H B ILJla3Me KPOBU Y
Memme ¢ DIO, HOOJydYaBIMX KOPM, IIepen yMeplBJIeHMEM.

éurypa 20. SEQ ID NO: o6, SEQ ID NO: 8, SEQ ID NO: 9,
Opoduib YypPOBHEM IUIOKO3H B KpoBM Yy Memel db/db, nojgyuyaBmuUx KOPM.

éurypa 21. SEQ ID NO: o6, SEQ ID NO: 8, SEQ ID NO: 9,
Jjomanb IO KPMBOM 3aBMUCUMOCTM YPOBHEM IUIIOKO3H B KPOBM Yy MEBIIEN
db/db, nDosyuaBmMX KOPM.

durypa 22. SEQ ID NO: 7, npoduis ypOBHEM IJIOKO3H B KPOBU Y
mvemer db/db, DoJyuaBIMX KOPM.

durypa 23. SEQ ID NO: 7, mjiomaXb I[IOI KPMBOM 3aBUCHUMOCTU
VPOBHEMV TJIOKO3H B KpoBM y Memel db/db, mojydyaBmIMX KOPM.

éurypa 24. SEQ ID NO: 11, npodwusb ypOBHEeM IJIIOKO3H B KPOBU Y
Memert db/db, DoJydyaBmUX KOPM.

éurypa 25. SEQ ID NO: 11, mimomazb IIOI KPUBOM BaBUCUMOCTHU
YPOBHEM ITJIOKO3H B KpoBM y Memel db/db, OoOJIyUaBmMX KOPM.

durypa 26. SEQ ID NO: 11, KOHLUeHTpaluusa TpUaLWUJIIJIMLEPUHA B
CHBOPOTKE KpPOBU Yy MBIIem db/db, oJIy4daBIIMX KOpPM, nepen
YMEPIBJIEHVEM.

durypa 27. SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 13, SEQ
ID NO: 16, SEQ ID NO: 26, Opodmib YPOBHEM IJIIOKO3H B KPOBU VY
memer db/db, DoJIyuaBIMX KOPM.

durypa 28. SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 13, SEQ
ID NO: 16, SEQ ID NO: 26, I[jomamnb IIO0I KPMBOM 3aBUCHUMOCTU YPOBHEMN
TJIOKO3H B KpoBM y Memel db/db, DoJyuaBmMX KOPM.

durypa 29. JaHHEe HaOOOEeHMs I[HOTpelJleHMsa UM UM Beca TeJla
(SEQ ID NO: 11, SEQ ID NO: 6, JIuparnJjyTunm) .

durypa 30. JaHHBHe ILJIOmMaaM aopTalbHOM Ojsamky (SEQ ID NO: 11,
SEQ ID NO: 6, auparjayTun) .

durypa 31. IIaHHEE YPOBHSA obmero XOoJleCcTepuHa U LDL-
XOJIECTEpPMHAa B CHBOPOTKe kpoeum (SEQ ID NO: 11, SEQ ID NO: 6,
JMPpaTJiayTun) .

CIIOCOEH

HcrnionbBoBanmu ciaenyoliie COKpalleHUS :

AA aMMHOKMCJIOTAa

AEEAC (2—-(2—aMMHORTOKCHU) 3TOKCHU) alle TUJI



41

Alb anbba-aMmMHOMBOMAaCHAHASA KMUCJOTA

CAMP LMKJIMUECKMM aleHO3MHMOHOpoChaT

Boc TpeT—-OYyTUIIOKCUKAPOOHWUII

BOP rexkcadpTopodpochaT (BenzoTpmaszoyn—1-
WJIOKCU) TPUC ( AMMe TMJIaM1HO ) POCPOHM A

BSA OBUMM CHBOPOTOUHHM aJikOyMMH

tBu TpeTUMUHEM OyTUII

dAla D—-ajiaHuMH

DCM mmuxJjiopMeTaH

Dde 1-(4,4-nuMeTnii—2, 6—IOMOKCOLMKIIOTEKCUIIMIEH) 3TIUJI

ivDde 1-(4, 4—guMeTII—2, 6—IMOKCOLMKIIOTEKCUIIMIEH) —3—
MeTUIIOY TUJI

DIC N,N'-gums3onponnakapOoIurMUI

DIPEA N, N-OUM3OOPOINUIIDTUIIaMUH

DMEM cpena Hrja, MomuduUUpOBaHHaA 10 cIocofy [OyJbEOeKKO

DMF nuMeTuIdOpMaMmI,

DMS OVMeTUJICYJIbOUI

EDT »TaHOIUTHOJI

FA MypaBBMHasA KUCIIOTa

FBS deTasibHasa OHUBS CHBOPOTKA

Fmoc ¢ayopeHUIIME TUJIOKCUKAPOOHMIT

gAAA TaMMa—aMMHO—aIOMIIMHOBAasa KMCJIOTa

gGlu ramma-nJgyTamaT (yE)

HATU rexkcadTopdochar O-(7-azabeHzoTpuaszoy—1-mjia)-N,N,N',N'—
TeTpaMe TUIIYPOHU A

HBSS c6ajlaHCHMPOBAHHEM COJIEBOM pacTBOp XBHKCa

HBTU rekcadpTopdochaT 2-(1H-6enzorpmuazon—1-mia)-1,1, 3, 3—-
TeTpaMe TUIIYPOHU A

HEPES 2= [4—- (2-TUOPOKCUBTUII) IUIIEPA3UH—1-1JI] 3TaHCYJIbOOHOBAA
KMUCJIOTa

HOBt 1-1rumopokcubeH30TpUas30JI

HOSu N-TUIPOKCUCYKLUMHUMNLI

HPLC BHCOKOBOOeKTHMBHAS XUIOKOCTHaSA XpoMaTorpadms

HTRF ToMOoTeHHasa QIyopecleHULMsa C paslesjieHMeM BO BpPeMeHU

IBMX 3-mu300yTHJI—1-MeTMJIKCAaHTUH

LC/MS XMIOKOCTHas XpoMaToTrpadunsa/Macc—CleKTPpOMeTPH
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Mmt MOHOMETOKCUTPUTHUII

Palm majbMMUTOMII

PBS docdhaTHO—CcoOJIeBOM OyQepHHEM pacTBOP

PEG HOJIMBTUIIEHIUIMKOJIb

PK dapMakoOKMHeTHUeCKUN

RP-HPLC obpameHHO—pasz3oBaA BHICOKODObeKTMBHASA KUIOIKOCTHAA
XpoMaTorpapmusa

Stea cTeapun

TFA TpudTOPYKCYCHaAA KUCIIOTA

Trt TpuTHa

UV yabTpadmosierT

Q6muM CHMHTEes MNEeNTUIHEX COeIVMHEeHUMN

MaTepualzel

PasiuuHble aMUOHBEE  CMOJIH  PMHKA (4= (2"',4"-guMeTOKCUDEHUII—
Fmoc—amMmHOMe T ) beHOKCHAalle TaMUMIOHOPJIeMIMIIaMUMHOME TUJIbHa A cMoJia,
Merck Biosciences; 4-[ (2, d—gumeTokCcHudeHMII) (Fmoc—
aMMHO) MeTInJI] beHOKCHAalle TaMUIOMe TUJIbHA A cMoJia, Agilent
Technologies) MCIIOJIL30BAJIM IOJIS CHMHTe3sa IelTUIOHBX  aMMIOB C
3arpyskaMmu B OuanasoHe 0,2-0,7 MMOJL/T.

BamuimeHHEe Fmoc OpUpOIHBE aMMHOKMCIIOTH Opuobpenan y Protein
Technologies Inc., Senn Chemicals, Merck Biosciences,
Novabiochem, Iris Biotech, Bachem, Chem-Impex International wim
MATRIX Innovation. B xone CHUHTe3a MCIIOJIb 30BaJIn clylenyoume
CTaHIDAPTHHE aMMHOKMCJIOTH: Fmoc—-L-Ala-OH, Fmoc—-Arg(Pbf)-0OH, Fmoc-—
L-Asn (Trt)-0OH, Fmoc-L-Asp (OtBu)-0H, Fmoc-L-Cys(Trt)-0OH, Fmoc—-L-
Gln (Trt)-0H, Fmoc—-L-Glu(OtBu)-0H, Fmoc-Gly-OH, Fmoc-L-His (Trt)-
OH, Fmoc—-1L-Ile—-0OH, Fmoc—-L-Leu—-0H, Fmoc—-L-Lys (Boc) —-CH, Fmoc—L—
Met—-0OH, Fmoc—-L—-Phe-0H, Fmoc-L-Pro-0OH, Fmoc-L-Ser (tBu)-0H, Fmoc-—
L-Thr (tBu) —-OH, Fmoc-L-Trp (Boc)-0H, Fmoc-L-Tyr (tBu) -OH, Fmoc—L—
Val-OH.

KpoMme TOTO, ClenyolMe KOHKPETHEE aMMHOKMCIIOTEL IpUoOpeTaniu y
Tex Xe IIOCTaBUNMKOB, KOTOPHE VYKa3aHe Bome: Fmoc-L-Lys (ivDde)—-0H,
Fmoc-L-Lys (Mmt)-0OH, Fmoc-Aib-0OH, Fmoc-D-Ser (tBu)-0H, Fmoc-D-Ala-
OH, Boc—-L-His(Boc)—-OH (mocTynIHa B BUIe COJIbBaTa C TOJYOJIOM) M
Boc-L-His (Trt)-OH.

KpOMe TOT'O, MOXHO IIPMMEHATE CTPYKTYPHEIE € IOVMHWMIIEL,
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npencraBJgrlne cobom (25)—-6-[[(45) —-5—Tper—0OyTokcu—4—[[ (43)—-5—-
TpeT—-0yTOKCU—4— ('eKCcaleKaHOMJIaM/HO ) —5—0OKCOIIeHTaHOWMJI ] aMMHO | —5—
OKCOIeHTaHOWII] aMrHO ] —2— (9H-dsryopeH—9—
MIMETOKCUKAPOOHUIIAMUHO ) TeKCAaHOBYID KUCIJIOTY ¥ Boc-L-His (Trt)-Aib-
OH. O0e CTpyKTYpPHEE E€OVHUIE CUHTE3MPOBaJM OTOEJILHO.

CrnocoBel TBepHOo®Oa3HOI'O CHMHTEe3a IIelNTUIOOB IIPOBOOUIIM, HAIIpUMepP,
Ha cCuHTe3aTope nentunoB Prelude (Protein Technologies Inc.) wiau
AHAJIOTMYHOM aBTOMaTUUECKOM CHMHTE3aTope C [IPMMEeHeHMeM CTaHIapTHOMU
Fmoc—xuMmuM U akTuBaumm HBTU/DIPEA. B kauecTBe pacTBOPUTEIIHL
npyuMeHsaan DMF. CHaTue BamuTe: 20% nunepuaud/DMEF B TeueHme 2x2,5
MyH. IlpoMelBaHMAa: 7 x DMF. IlpucoemmHenHue 2:5:10 200 MM AA/500 MM
HBTU/2M DIPEA B DMF 2 x B TeueHre 20 MmH. I[IpomuiBaHusg: 5 x DMF.

B cuyuaax, KoT'a MoIoupuuUMpoBagM OOKOByK Lelb Lys, B
COOTBETCTBYIWMEM IIOJIOXEHUM MCIOJb30BalIM Fmoc—L-Lys (ivDde)-O0H wnau
Fmoc-L-Lys (Mmt) —-OH. ITocJae 3aBEepPIIEeHN CHMHTe3a TPYIILY ivDde
yIoaJianan B COOTBETCTBUU c  MOOMOMUMPOBAHHOM Ipolenypon ns3
JUTepaTypPHEX MUCTOUHMKOB (S.R. Chhabra et al., Tetrahedron Lett.,
1998, 39, 1603) c wucnojJbzoBaHMeM 4% TrTuIpaTa I'uipasuHa B DMF.
T'pynny Mmt ymoalgiay [DOCPelCTBOM IIOBTOPHOM 00paboTKM C IIOMOIBI
AcCOH/TFE/DCM (1/2/7) B TeueHMe 15 MMHYT OpM K. T., 3aTeM CMOJIY
[IOBTOPHO IMIPOMHEBaJM C [nomomesio DCM, 5% DIPEA B DCM m 5% DIPEA B
DCM/DMF.

[Mocnenyomre peakUUMM alUWMJIMPOBAHMA IIPOBOOUIIM IyTeM o00paboTKM
CMOQJIEL C MWCIIOJIE30BaHMEM CJIOKHEX N-IMIPOKCUCYKUVMHUMUIHEIX 5S0UPOB
Tpe®yeMOM KMCJIOTH MM C MCIOJBb30BaHMEM CBASHBAKIMUX pPeareHTOoR,
TakMx Kak HBTU/DIPEA mim HOBt/DIC.

Bce nenTunrl, KOTOpPHE OBUIM CHHTE3UPOBAHH, OTIEIJISAJIM OT CMOJIEL
C MCHOJIL30BaHMeM cMecHr KuHI'a OJia pacllellJIeHMsa, cocTodmer m3 82, 5%
TFA, 5% ¢Qenosua, 5% Bogm, 5% TmoaHM3O0JIa, 2,5% EDT. 3Barem
HEeOUMIleHHEE [elTHIOE OCaXnallM B IOUSTUIIOBOM WV IOUU3OIPOIMIIOBOM
s0Upe, LeHTPUOYITUPOBAIU M JIMOOUIMIUPOBAJM. [lelTHUIOH aHaJMU3UPOBaJN
C TIOMOMmbI aHaJIuTuuecko¥ HPLC u OpoBepalIM C  IIOMOIBLI MacC—
CIIEKTPOMETPUNU EST. HeouwuneHHEIE IIeIITUIOEL OUuMUIaJIN C TIOMOIIEB IO
CTaHOAPTHOM MNPOLEeOYPH OUMCTKM C IIOMOImbLI IIpelapaTuMBHOM RP-HPLC.

B KadecTee aJIb TepHaTUBE el TUIEL CUHTEe3UPOBaJin C

VICIIOJIE3O0BaHVEM IIPOLIeNYPE CHMHTEe3a BPYUWHYIO!
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0,3 I BLHCYIIEHHOM aMMIHOWM CMOJIEI PuHka MBHA (0,66 MMOJIL/T')
IIOMemajay B TOJUDTUIIEHOBEM COCYO, OCHAMeHHHM IOJUIPONINIIEHOBHM
duneTpoM. ObCecnieumMBaJiM HabOyxaHue CMOJIeL B DCM (15 mi) B TedueHme 1
u 1 B DMF (15 mMi) B TeueHume 1 u. CHATME 3alMTHOM FmoCc—-TpyIne Ha

CMOJIEe OCYIeCTBIJIAJIM IIyTeM e O@paGOTKI/I IBaXIEl C MWMCIIOJIBE3OBaAHMEM

20% (06./06.) pacTBOpa mmunepuauH/DMF B TeuenHme 5 m 15 MmH. CMOJTY
IIPOMEIB aJIN DMF/DCM/DMF (6:6:0 pas KaxXmoeM) . TecT Kansepa

(KOJIMUEeCTBEHHEM CIOCO0) MCHOJIB30BaJM IOJIS [HNOATBEepPXIEHUS YyIaJlIeHUS
Fmoc ¢ TBepHOM HNOIOJIOXKM. C-KOHIEBYK aMMHOKMCIIOTY, 3allMIeHHYK
Fmoc (5-3kxB. WM30HTOK, COOTBETCTBYKIMY HaTpy3Ke CMOJIH), B CYXOM
DMF no0aBJIsain K cMoJie C yIoaJIeHHOM 3alUTHOM TPyIIon u
VMHUUVVPOBaJN IpUCOenUHEHME clenywomen 3alUIEeHHON Fmoc
AMMHOKMCJIOTEL C 5-»KBUBAJIEHTHEM M30HTKOM DIC m HOBT B DMF.
KoHlleHTpalMa KaxXOoT'0 pealeHTa B pPeaKUMOHHOM CMeCH COCTaRJdia
npuMepHo 0,4 M. CMmech IepeMellMBaJlM Ha pPoOTOope IIPpM KOMHaTHOM
TeMllepaType B TeueHMe 2 Y., CMOJYy OWUIBTPOBAJM U  IIPOMEIBAJIU
DMF/DCM/DMF (6:6:6 pas kaxmgwM). TecT Kalisepa Ha aJIMKBOTE CMOJIEL C
NenTuIoM  IIoCJe 3aBEPUIEHNSA  [IPUCOEIVMHEHUSI OBUI ~ OTPHULIATEJIbHEM
(okpamMBaHMeEe CMOJIEI OTCYTCTBOBAJO) . Ilocjie IMNpUCOeIMHEeHUS IIepBOU
AMMHOKMCJIOTEL He BCTYNMBIYID B peakKUMi aMMHOTPYIINY, OpY HaJluuuu
Tako¥M, B CMoJie OJIOKMpPOBaJIM C MCIOJb30BaHMEM CMeCUu YKCYCHBM
aHTUIpun/oupuoud/DCM (1:8:8) B TeueHre 20 MMUHYT, UTOOH HM30eXaThb
Kakoro—Jmbo yoajleHMs B IIOCJeloBRaTeJIbHOCTU. Ilociie OJIOKMPOBAHUSA
CMOJIYy TIIpOMEIBajiMm DCM/DMF/DCM/DMF (6/6/6/6 pa3 KaxIbM) . SallMTHYO
Fmoc-rpynmny Ha C—-KOHIIeBOM aMUHOKUCJIIOTE, IpUCOeOVHEHHOM K
NenTUuIWJILHOM  CMOoJie, yoajgsaayn nOyTeM ee  o0pa®oOTKM  IOBaXOE C
ucnoJb30BaHueM 20% (06./00.) pacTBOopa nounepuarH/DMF B TeueHue 5
u 15 mmu. CMmoJry mnpomeiBajy DMF/DCM/DME (6:6:6 pas3 kKaxmeM) . TecT
Katizepa Ha aJMKBOTEe CMOJEH C TEeONTUIOM IOCJIe 3BaBepleHUs CHATUS
Fmoc—3ammTE OBUI IIOJIOXUTEJIEHEM .

OcTaJjlbHHE aMUHOKMCIIOTH B ILIeJIeBOM TIOCJeOOBaTeJILHOCTM Ha
aMUIOHOM CcMoJIe Puuka MBHA InocJyenoBaTeJIbHO IIPMUCOeOVHAIIN C
IIpMMeHeHMEM criocoba Fmoc AA/DIC/HOBt c MCIIOJIL 30BaHMEM 5-
SKBUBAJIEHTHOTI'O M3O0HTKa, COOTBETCTBYKIEI'O HaIlpy3kKe CMOJH, B DMF.
KoHueHTpalusa KaXOoT'o pealeHTa B pPeaKUMOHHOM CMeCHM COCTaBJIifdlla

npuMmepHo 0,4 M. CMmech IepeMemMBaJM Ha poTope TIIPpYM KOMHaTHOM
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TeMIlepaType B TedeHMe 2 4. CMOJly OQWIBTPOBAJIM U IIPOMEBAJIN
DMF/DCM/DMF (6:6:6 pas KaXOLIM) . [locJe KaXIoon cTammum
IPUCOEeOVMHEHUA UM CTaIuM CHATHA Fmoc—-3amlMTH NOPOBOOAMIM TecT Kalsepa
0JI I[IOOTBEPXIOEHNS 3aBepPIeHHOCTH peaKLUM.

IIocJsie =3aBeplmleHMA o0O0pa30BaHUA JIMHEMHOM I[IOCJIEIOBATEJIBLHOCTU C
€—aMMHOTPYIIH JIM3MHa, MCIOJL30BAHHOM B KaudeCTBe TOUKM BETBJIEHUS
WM  TOUKM MOOMUOMKALMM, YIajiajlM 3alluTy C IIOMOWBK 2,5% IuipaTa
TuapasmuHa B DMF B TeueHme 15 MMH. X 2 ¥ OpoMeBajiM DMF/DCM/DMF
(6:6:6 paz KaxOgeM). YV-KapBOOKCUJBHHM KOHEell IUIYyTaMMHOBOWM KMCJIOTEH

OIPUCOEeOUHANM K £—aMMHOTIpyIne Lys ¢C OpuMeHeHueM Fmoc—Glu (OH)-0tBu

B criocobe DIC/HOBt (5—PKBUBAJIEHTHEMN M30BITOK OTHOCUTEJIEHO
HaTrpy3KM  CMOJIBL) B DMF'. CMecr IepeMemmMBaJiM Ha poTope IIpHu
KOMHATHOM TeMIepaType B TeueHue 2 u. CMoJy OUILTPORaIM U

npoMelBajgu DMF/DCM/DMF (6 x 30 My Kaxmoro) . CHATMe 3alMTHOM Fmoc-—
TPYMNIE Ha IUIYTaMMHOBOM KUCJIOTE OCYHEeCTBJIAIM IyTeM ee IOBYXKpaTHOM
06paboTKM C MCHoJb30BaHMeM 20% (06./006.) pacTBopa IunepuauH/DMFE
B TeueHue 5 wum 15 wMmH. (25 M1 kaxgoro). CMOJYy IIPOMHEBAJU
DMF/DCM/DMF (6:6:6 pas kKaxnooMm) . TecT Kalsepa Ha aJlMKBOTE CMOJIEL C
MIeNTUOOM IIOCJIE 3aBeplleHMS CHATUS Fmoc—3amyTh OBJI [TOJIOXUTEJIbHEM.
Ecau oTBeTBJIeHMe OOKOBOWM IIeNM TakKXe COIEPXUT emme OOHY VY-
TJIYTaMMHOBYK KMCJOTY, BTopyl Fmoc-Glu(OH)-0OtBu wuMCHOJB3YT OJA
IPUCOEOVMHEHV S K CBOOOIHOM aMMHOTPYIIIIE Y—IJIyTaMMHOBOM KMCJIOTH 10

crioco®y DIC/HOBt (5-5KBMBAJIEHTHEM M30HTOK OTHOCUTEJILHO HaTPy3KHU

CMOJIEL) B DMF. CMech IepeMemyrBalIXM Ha poTope IOIpM KOMHAaTHOM
TeMIlepaType B TedeHre 2 4. CMOJNly OWIBTPOBAJIM U IIPOMEBAJIU
DMEF/DCM/DMF (6 x 30 MiI kaxmoro). CHSTMe 3allMTHOM FmoC—TpPyInH Ha

Y—PﬂyTaMMHOBOﬁ KMCJIOTEe OCyImeCTBJIAJIN IIyTeM ece HByXKpaTHOﬁ

00paboTKM C WUCHoJb30BaHreM 20% (006./006.) pacTBOopa nunepunnH/DMF
B Teueume 5 wm 15 wmmH. (25 ™). Cmosy mHOpoMelBajgu DMFEF/DCM/DMF
(6:60:6 pas kaxmoeM). TecT Kalzsepa Ha aJlMKBOTE CMOJIE C IIEITHUIOM

IIOCJIe 3BaBeplleHMA CHATUA Fmoc—3ammTE ORI IIOJIOXUTEJILHEIM.
HpMCO@HMHeHMe NaJIbLMUTHMHOBOM KUCJIOTH U CTeapMHOBOﬁ KMCJIOTHE K
OOKOBEIM LIEIIAM PﬂyTaMMHOBOﬁ KMCJIOTEI.
K cBoBomHOM aMVHOT'PYIIIIe Y—PHYTaMMHOBOﬁ KMCJIOTH OOOaBJIAJIN
ITaJIBMIMTIVMHOBYIO KMCJIOTY MJin CTeapMHOBYIO KMCJIOTY (5 SKB.),

PaCcTBOPEHHYIO B DMF, n IIpMCoOeMHeHNEe VHVLIMMPOBAJIN IIyTEeM
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notasjedusa DIC (5 sxke.) m HOBt (5 »skB.) B DMF. CMOJIy [IPOMEEAJIU
DMF/DCM/DMF (6:6:6 pa3 KaxnwM) .

OKOHUATeJIbHOEe OTIEIJIEHNEe I[IelNTuna OT CMOJIH.

[MenTUIMJIEHY CMOJIY, CUHTE3MPOBaAHHYI B XOIe CHMHTe3a BPYUHYD,
npomMeleasim DCM  (6x10 wir), MeOH (6x10 M) ™ OpoCcTeM BompoM (6x10
MII) ¥ CYIWIXM B BaKyyMHEX CYIMJIBHEX MNIKadpax B TedeHMe HOUM.
OTmerJIeHUs IelTuOa OT TBEPIOOM MNONJIOXKKM IOOCTUTAaIM NIyTeM o00paboTKu
CMOJIEL C IenNTMIOM CMechkl peareHToB (80,0% TFA/5% TuoaHM30J/5%
benos/2,5% EDT, 2,5% DMS m 5% DCM) Ipy KOMHATHOM TeMIepaType B
TeueHMe 3 4. CMeCchb IJA OTIMEIUJIeHMA cobupaliM OyTeM OQuibTpalur U
cMoJIy nOpomelBasu TFA (2 i) m DCM  (2x5 w) . UszOwTok TFA m DCM
KOHLEHTPpUPOBaJAM OO HeDoJbIOTO o0beMa B aTMochepe aszoTa ™u
He®oJpllioe KoOJIMUecTBO DCM (5-10 ) oofaBJIsaJiM K OCTATKy U
BHIIApUBaAJM B aTMocbepe asz3oTa. llpouecc noBTopanu 3—-4 pasa, UYTOOH
VIAJIMTL OOJIBIYH 4YacTh JIETYUMX OprMecel. OCTaTOK oxJjaxmaiau mo 0°C
¥ pobaBaaaM 0Oe3BOOHHM »0Mp IOJ4 ocaxOeHMsa HenTuna. OcaxIeHHBM
NeNTrl LUeHTPpUOYyTMpoBaJM, HaOOCAOOUHYK XUIKOCTE C 5S0MpoOM yoajidiu
M CBeXuM 20up ODoBaBJIAAM K IeNTHUIy UM I[IOBTOPHO LEeHTPUOYIMPOBAJM.
HeouumeHHe1 ofpasell ouMmaJy C IIOMOmb IOpenapaTuBHoOM HPLC wu
JIMOQUIINBUPOBaJIM. VIOEeHTUUHOCTE IIeNTuOa I[IOOTBepXOallM C IIOMOIBIO
LCMS.

KpomMe TOTO, MCHONB3YIT OPYTOM OYThH BBeleHMS OOKOBOM Lenu
JIN3MHAa C [IpUMeHeHMEM npenBapuUTeJIbHO byHKUIMOHANIM3UPOBaHHOM
CTPYKTYPHOV eIMHMIE, B KOTOpoM OOKOBasd Illelb YyXe IIpUMKpellleHa K
JIMBUHY  (Hamnopumep, (25)-6-[[(4S)—-5—Tper-6yTokcu—4-[[ (4S) -5—TpeT-
OyToOKCK—4— (T'eKCaOeKaHOMIIaM/HO ) —5—0OKCOIIEHTaHOWJI ] aM/HO ] —5—
OKCOIIeHTaHOoWII] aMnHO ] —2— (9H-diryopeH—9—
WMIMETOKCUKAPBOOHMIIaMMHO ) TeKCAaHOBOM KMCJIOTH) B KauecTBe IIapTHepa
coyueTaHMsa B CHMHTe3e IHentupma. 0,67 MMOJIB CMOJIEL C  IIeITHMIOM,
HecymeW aMMHOTPYIINY, I[IPOMHBAKRT C HoMOombl 20 MI OMMeTUJIdopMaMuIa .
2,93 T (28)-6-[[(4S)—-5—Tper-6yTokcu—-4-[[ (4S)-5—Tper-O6yTOoKCHU—4~—
(rekcaleKaHOMJIaMMHO ) —5—0OKCOIIEHTaHOWII ] aMMHO | —5—
OKCOIIeHTaHOoWII] aMnHOo ] —2— (9H-diryopeH—9—
WMIMETOKCUKAPOOHMIIaMMHO ) TEKCAHOBOM  KMCJIOTH pacTBopsAT B 20 M
oMeTuIdopMaMuna BMecTe C 310 M rMipaTa I'MIPOKCHMOeH30TpMasoJla |

0,32 M guMscHpolnuJkapbomoumMMmna. Illocjie IIepeMellMBaHMA B TedeHUe 5
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MUHYT pacTBOp LODaBJAKRT K CMoJie. CMOJy IlepeMellBalT B TeueHMe 20
Y U 3aTeM [IPOMHBAaKT 3 pasa, IpYM 2TOM KaxXIHlM pas3 C oomombin 20 M
oMeTudopMamuna . OTOupalnT HeboJbmoM obpas3ell CMOJHE M IIOOBeprawoT
TecTy Kalzepa M TecTy c xJopaHmjgom (E. Kaiser, R. L. Colescott,
C. D. Bossinger, P. I. Cook, Anal. Biochem. 1970, 34, 595-598;
Chloranil-Test: T. Vojkovsky, Peptide Research 1995, 8, 236-
237). IanHHad Mpollenypa I[I03BoJgeT u3bexaThb HeOOXOOMMOCTM CTaluM
CEJIEKTMBHOTO CHATHSA 3allMTE, a TaKXe CeJIEKTMBHOTO IIPUCOEeIMHEeHUH
CTPYKTYPHHX eOVHUIL OOKOBOM LIeNM Ha [IPOMEeXyTOUYHOE COeIMHEeHUe
OOHOY M3 IO3OHUX CTaIul CUHTe3a.

AHanuTuuyeckass HPLC/UPLC

Cnocob A: oOHapyxeHue Inpu 210-225 HM;

KoJIoHKa: Waters ACQUITY UPLC® CSH™ C18 1,7 MxM (150x2,1 wMwm)
npu 50°C; pacrBOpMTEeJsbL: H,0+0,05% TFA : ACN+0,035% TFA (pacxon
0,5 mui/mMmu. ) ;

rpamgmueHT: oT 80:20 (0 MmH.) mo 80:20 (3 mmH.), mOo 25:75 (23
MMH.), @ODo 2:98 (23,5 MmH.), Do 2:98 (30,5 mMmuH.), mo 80:20 (31
MMH.), mo 80:20 (37 MMH.);

HeoO4ga3aTeJIbHO C MacCcC—aHaJlMs3aToOpOoM: LCT Premier, pexmM
BJIEKTPOPACIBIIEHN A TIOJIOKUTEJILHO 3apsSXeHHHX MOHOB.

Cnoco6 B: oOGHapyxeHue Impu 214 HM;

KOJIOHKa: Waters ACQUITY UPLC® CSH™ C18 1,7 mMxMm (150x2,1 »mMm)
npu 50°C; pacrTBOopuTesb: H,0+0,05% TFA : ACN+0,035% TFA (pacxoqn
0,5 MJI/MUH.) ;

rpanueHT: oT 80:20 (0 mmu.) mo 80:20 (3 MmH.), mo 25:75 (23
MMH.), @»Do 2:98 (23,5 mmuuH.), mo 2:98 (30,5 mmH.), @»mo 80:20 (31
MMH.), Do 80:20 (37 MMH.);

Heo®sa3aTelIbHO C Macc—aHaaum3aTopoM: Agilent 6230 Accurate-
Mass TOF, wucrTounumk ESI Dual Agilent Jet Stream.

Cnoco® C: obBHapyxeHue opu 214 HM;

KOJIOHKa: Waters ACQUITY UPLC® CSH™ C18 1,7 mMmxMm (150x2,1 »mM)
npu 50°C; pacrBOpUTEsL: H,0+0,1% TFA : ACN+0,1% FA (pacxom 0,5
MJI/MUH. ) ;

rpanueHT: oT 80:20 (0 mmu.) mo 80:20 (3 MmH.), mo 25:75 (23
MMH.), @»Do 2:98 (23,5 mmuH.), @mo 2:98 (30,5 mmH.), @»mo 80:20 (31

MUH.), Do 80:20 (38 MmH.);
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Heo®a3aTelIbHO C Macc—aHaam3aTopoM: Agilent 6230 Accurate-
Mass TOF, wucrTouHnumk ESI Agilent Jet Stream.

Cnoco6 D: oOHapyxeHue npu 220 HM;

KOJIOHKa: Waters ACQUITY BEH C18 (2,1x100 mMm x 1,7 MKM),
Temr.: 40°C;

Aries XB C18 mjna nentugor (4,6x250 MM x 3,6 MKM), TeMI. :

40°C;

pacTBOPUTEJIb : H,0+0,1% wMypaBbMHas KUCJIOTa (Bbydep A)
ACN+0, 1% MypaBbMHasg Kucjgora (pacxonm 1 miu/MuH.) (O6ydep B);

TPaIMeHT: YpaBHOBeNMBAaHME KOJIOHKM C IIOMOImEb 2% Oydepa B, a
2JIOMPOBaHMe C IIOMOIBK TI'padueHTa OoT 2% no 70% Oybepa B B TeueHuMe
15 MmH??

Cnocob6 E: oB8HapyxeHue opu 215 HM;

KoJIOHKa: Waters ACQUITY UPLC® CSH™ (C18 1,7 MxM (150x2,1 wMwm)
npu 50°C;

pacTeOopuTesb: H,0+0,05% TFA : ACN+0,035% TFA (pacxom 0,5
MJI/MUH. ) ;

rpammueHT: oT 80:20 (0 mmuH.) mo 80:20 (3 MmH.), mo 25:75 (23
MMH.), @#no 5:95 (23,5 vmu.), mo 5:95 (25,5 mmu.), »mo 80:20 (26
MMH.), Omo 80:20 (30 MMH.).

Ofmwast mpollelypa OUMCTKM C IIOMOIIBI IpernapaTuBHOM HPLC

HeouumeHHrsle TMeNTHOL ouMmaau Jnbo Ha cucrtemMe Akta Purifier,
Ha CUCTeMe IoJyopenapaTtuBHoM HPLC Jasco WM Ha cucTeme HPLC
Agilent 1100. [lpennapaTUBHEE KOJIOHKM  RP-C18-HPLC PasINUYHEX
pasMepoB M C Pa3JMUHHEMKM = CKOPOCTSAMM I[IOTOKa  MCIOJB30BaJiL B
3aBUCHMOCTHM OT KOJMUEeCTBa HEOUMIEHHOTO TIeNTuIa, [IOAJIeXamero
OUMCTKe. B KaueCcTBe BJIOEHTOB MCIOJb30BaJiM aleToHUTpui+0,1% TFA
(B) m Bomy+0,1% TFA (A). Odpakuuy, comepXalye OPOOYKT, coOMpan U
IMOOUMIMBUPOBAJIM C IMOJIyUeHMeM OUMIIEHHOTO INpOoIyKTa, KakK OpaBUIIO, B
Bunoe cojyu TFA.

OlLeHKa PAaCTBOPMMOCTM IPOMBBOIHEIX SKCeHIOMHa—4

Ilepenl M3MepeHMEeM PAaCTBOPMMOCTM [apTUM IMIeldTUIa €& UYUUCTOTY
ompenensanau nocpencreoMm UPLC/MS.

071 TeCcTHMPOBRaHMSA PacCTBOPUMOCTHM LiejleBasd KOHIEeHTpallMsa UMCTOTO
coemMHeHMs cocTaBJyanga 10 wmr/mia. TakuM 00pas3oM, pPacTBOPH U3

TBEpIHX 00pasloB NoJyualM B OydepHONM CcHUcCTeMe C KOHIeHTpaluen
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coeIMHeHUd, cocTapadgomerr 10 MP/MJI, Ha OCHOBAHMM OpedBapMTeJILHO
OTIPEeNE&JIEHHOTO % UMCTOTH.

BybepHas cucTeMa A) @OJ4 OlEeHKM PacCTBOPMMOCTM: alleTaTHBEM
oydep, pH 4,5, 100 MM TpurumgpaTa alleTaTa HaTpug, 2,7 MI/MI M-
KpesoJa.

BEydepHas cucTeMa B) 18 OLEHKM PacTBOPUMMOCTU: dochaTHEM
oydbep, pH 7,4, 100 MM rumpodocoaTa HaTpusg, 2,7 MI'/MJI M—-Kpes3oJa.

BybepHas cucTtema C) @OJ4 OlLEeHKM PAaCTBOPMMOCTM: LMUTPAaTHHEN
oydep, pH 6,0, 100 MM JMMOHHad KucCJOTa, 2,7 MI'/MJI M-Kpe3oJa.

UPLC-UV mnpoBOOWIM IIOCJile 1 dYaca JIeTKOT'O IIepeMellMBaHua C
HaJoCaOoOYHOM XUIOKOCTBI, KOTOPYIR MHOJydYalX LeHTPUOYTMPOBaHUEM IIpU
2500 RCF (oTHOCUTEeJILHOE LIeHTpODOeXHOe YCKOpeHue) B TeueHMe 15
MMH .

PacTBOPMMOCTE OIpenesiajiM IIyTeM CpaBHeHMd I1omanu UV-IIukKa
3abybepenHHoro obpasla, pa3BemeHHoTro 1:10, KOTOPHM BBOIMIM B
oBbweMe 2 MKJ, CO CTaHIapTHOM KPMBOM DTaJIOHHOTO IeNTula C
MB3BECTHOM KOHIeHTpaluuel. PaszjJMuHbHe KOBOOMUMEHTH SKCTUHKIUK YO-—
M3JydeHUa OJ4 obpaslla U DTaJIOHHOTO IelTHMIa pacCuMTHBaJM Ha
OCHOBaHUMU pPasJINUYHBIX aMMHOKMCJIO THEIX rnocJjiefoBaTeJIbHOCTEM, u
YUMTHBAJIM MX IPU pacueTe KOHLUEeHTPpalWM.

OLleHKa XMMMUYECKOM CTabMIIBHOCTM IIPOMBBOIHHX BKCeHIMHa—4

[lepen wu3MepeHMEM XUMUUECKOM CTad®MIJILHOCTHU IHapTUM IIelTuia ee
YUCTOTY OIpenesann IIOCPEenCTBOM UPLC/MS. s TEeCTUPOBaHUA
CTabOMJIBHOCTM llejleBasd KOHIEeHTpallMsa UYMCTOI'O COeIMHeHMS CcocCcTaBJidla
1 mMr/Mi. TakuMm o0pa30M, PaCTBOPH M3 TBEPOHX 00pa3lLoB IoJyUalld B
BybepHOM CHCTeMe C KOHIeHTpalHuey coeIMHeHUs, cCcocTaBadgomen 1
MT'/MJI, Ha OCHOBAHMMK MNpPelBapUTEJILHO OIpeleJIeHHOTO % UMCTOTH.

BEybepHas cucTeMa A) IJIS OLEeHKM XVMMUUECKOMW CTadMJILHOCTH: 25
MM aueTaTHEM Oybep, pH 4,5, 3 Mr/miu L-MeTHMOHMHa, 2,7 MID/MJI M-
kpesoJya, 18 mr/mi 85% mamuepuHa.

BybepHas cucTeMa B) @Jg OLEeHKM XMMUUECKOMW CTad®MJILHOCTHM: 25
MM QochaTHEM Oyvdbep, pH 6,0, 3 Mr/miu L-MeTHMOHMHa, 2,7 MI/MJI M-
kpesoJsa, 18 mr/min 85% mamuepuHa.

PacTBOpH C HOenTuiaMr OQOUIBTPOBaIM dYepe3 O(UIBETP C pPasMepoM
nmop 0,22 MKM M pas3desisiiM Ha aJIMKBOTH B AaCelTHUMUYEeCKMX YCJIOBMAX. B

HadaJIbHEM MOMeHT BpeMeHM UPLC-UV T[OpoBOOAMJIM C BBeIeHUEM 2 MKJI
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HepaszbaBJjieHHOTO of0pasla.

0719 TeCTUMPOBRAHUA XUMHUUECKOM CTabMJIBHOCTM aJIMKBOTH XPaHWUIIM B
Teuenre 28 nHel npm 5 m 40°C. Tlocjie OAHHOTO IIPOMEXYyTKa BpEeMeHM
oBpas3lsl LeHTPUOYTMPpOBRaJIM B TedeHMe 15 mmH. npu 2500 RCF. Barem 2
MKJI Hepa30aBJIEHHOM HagocangouHOM KUOKOCTU aHaJIM3UpOBaJn
nocpencrasoM UPLC-UV.

XYMUUYeCKyln CTabWJIILHOCTL OLEeHMBAIM II0 OTHOCHUTEJIEHOM I[oTepe

UVICTOTEI, paCCT{MTaHHOTZ C IIOMOIBK YPAaBHEHMA:

[ (uMcTOTa B MCXOIOHEIM MOMEHT BpPeMeHMr) - (umMcToTa Iocje 28
mHelt npu X°C)] / (uMcTOTa B MCXOOHEI MOMEHT BpeMeHu)] *100%,

X= 5 uymm 40°C.

UMCTOTY PaCCUMTHBAJIM Kak

[ (mIomane IuMka HenTtuma) / (ofmas momanb nmka) ] * 100%.

InHaMmueckoe paccestHue cBeTa (DLS) miIst OLeHKM (uBuUYecKoMn
CTabMUIBLHOCTH

MoHOXpOMaTUUeCKM) ¥ KOTEpPeHTHHM CBeTOBOM IIydoK (Jlazep)
OPUMEHAKRT OJS OOJYyUYeHMSa XMUMOKOTO obpas3ua. C IOMOMBI IMHaAMUYECKOTO
pacceguusa cBeTa (DLS) uM3MepdgioOT CBeT, PAaCCesSHHBM uyacTuuamMu (1 HM
£ pamnyc < 1 MKM), KOTOPHE cCOBeplHaiT OpOoyHOBCKOEe IBMXEHUE.
ODaHHOe  IBMXEeHMe  BHSBBAHO CTOJIKHOBEHUAMM  MEeXOYy  dJYacTullaMiu U
MOJIEKYJIaMM PacTBOPUTEJIS, KOTOPHE CcaMy OBUTATCI 3a CcueT CBOeM
TellJIOBOM  sHepruu. Iuddy3MOHHOE  IBWXKEHMEe  UYacTHull OIPUMBOOUT K
bIYKTyalumusaM paccesHHOTO CcBeTa BO BpeMeHM [Pecora, R. Dynamic
Light Scattering: Applications of Photon Correlation
Spectroscopy, Plenum Press, 1985].

QIIYKTyaluM MHTEHCUBHOCTM PAaCCeaHHOTO CBeTa PeTUCTPUPYIT U’
npeobpasynT B ABTOKOPPEeJIALUMOHHYIO bYyHKLMIO. IIyTeMm IIOOTOHKM
ABTOKOPPEeJNALUMOHHOY  KPMBOM K  DKCIOHEHUMAJILHOM  QYHKLMM  MOXHO
NOJIYUUTE KOBQOUUMeHT muddy3mmu D yacTUl, B pacTBope. KondduumeHT
Inbdy3UM 3aTeM MCIOJbL3YIT IJIS pacueTa I'MIPOIMHAMMUECKOTO paIuyca
Ry (MM zddexTMBHOTO palnyca CToKca) C IOMOmMbIKD ypaBHeHMsa CTokca-—
SUHmMTEeNHa, OPpMHMMAaS, YTO UYacTULE MMelT chepuueckyin Gopmy. HaHHHM
pacdueT omnpenejedH B IS0 13321 m ISO 22412 [MexOyHapOIHHM CTaHOapT
IS013321 "Methods for Determination of Particle Size
Distribution Part 8: Photon Correlation Spectroscopy",

International Organisation for Standardisation (IS0O) 1996;
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MeXIOYHapOOHEM CcTaHZapT 1S022412 "Particle Size Analysis -
Dynamic  Light Scattering”, International Organisation for
Standardisation (ISO) 2008].

B ciaydyae NDOJIUIUCIIEPCHEX 00pas3lioB aBTOKOPpPeJaUMOHHAA QYHKIUA
npeICcTaBJIAeT cobon CyMMy 3KCIIOHEeHUMAaJbHEIX pacnanog,
COOTBETCTBYIINX Kaxnoom MOJIEKYJIE . BpeMeHHEEe bayxrTyaumnn
paccesHHOTO CBeTa MOXHO 3aTeM MCHOJIB30BaThk OJIA OIpeneJIeHUs
npoduisa pacnpenejyieHMa OQpakKUMM MM CeMeMCTBa dYacTHIl I[I0 pasMepaM.
PesysgbeTaT TI[IepBOTO IHIopAOKa IIpeICTaBJIsSeT CcoDOM  pacHhpelielleHUe
MHTEHCHMBHOCTHM PacCesgHHOTO CBeTa B 3aBUCHUMOCTM OT pasMepa 4YacCTHII.
EcTecTBeHHOE B3BellMBaHNKE pacrnpenejieHUs MHTEHCUBHOCTH
OCYIMECTBJIAT B COOTBETCTBMM C MHTEHCUBHOCTBI paccesHUd KaxXIon
bparumell MJIM ceMel¥CTBOM YacTull. [JsS OUOJIOTMUECKMX MaTepuaJioB WU
IIOJIMMEPOB MHTEHCHUBHOCTB paccesdaHusa YacTHulen IpOoHopLUMOHaJIbEHA
KBalpaTy MOJIEKYJIAPHOM MaccCH. TakuMm obpasoM, HeOoJblloe KOJIUUECTBO
arperaToB/arJIOMEPATOB WM [PUCYTCTBME WM 0OoJiee KpPYIIHHE BUIH
YacTUl MOTYT MUIpaThk pelanlyl poJib B paclpelelleHUM MHTEHCUBHOCTU.
TeM He MeHee, IaHHOe pacIllpelelJIleHMe MOXHO MCIIOJIB30BaThb B KaudeCTBe
YYyBCTBUTEJLHOTO MHAMKATOpa MNIPUCYTCTBMSA KPYIHOTO MaTepuaja B
obpasiue. PachnpernejeHrue MHTEHCHMBHOCTM  MOXHO IIpeo®pas30BaTh B
oBBeMHOEe MM MacCOBOe paclpelejieHMe dYacTHll IO pas3MepaM C
IpVMMeHeHMeM Teopur My OpM OoIpelesIeHHHX OONymeHMAX. B oTJauuue OT
pacrnpemneljleHMs MHTEHCUMBHOCTM, MacCCOBOe paclpeliejieHue HaubdoJee
ONTMMAaJILHO MCIIOJIBE30BATH HJIA CPaBHUTEJIBLHHIX lejieti, U ero He
cljlenyeT CUMTaTh Kak afCoJIoTHOe (BCJEINCTBME JieXallMxX B eT'0 OCHOBEe
OOIIYIIEHM) .

C nomMombpin MeTOIOMKM DLS [HOJy4YamnT paclpelnejieHUsa C IIPpUCYIUM
pacmupeHueM IrkKa. KozddMimMeHT HOOJUIMUCIEPCHOCTM $Pd  4gBJjdgeTcs
IokKasaTeJIeM NUMPMHE pacHOpeneJieHMs dYacTull I[IO pas3MepaM, U eTo
PACCUMTHEBRAILT C I[OMOIBI CTaHOApTHHX  CIOCOOOB, OINMCAaHHHX B
IS013321 m 1IS022412 [MeXOyHapOOHEM CcTaHIapT I1S013321 "Methods
for Determination of Particle Size Distribution Part 8: Photon
Correlation Spectroscopy", International Organisation for
Standardisation (ISO) 1996; MexOyHapOoIHBM CTaHIapT 15022412
"Particle Size Analysis - Dynamic Light Scattering”,

International Organisation for Standardisation (ISO) 2008].
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DLS mapaMeTp BBamMomencTeBust (kp)

DLS nmnapaMeTp B3aMMOIEVCTRBUSA (kp) ABJIAeTCA IIoKas3aTeJleM,
OIIMCEHIB alMyM B3aMMOIEeNCTBUSA MeXIY JacTuUllaMH, TIe YaCTULH
IpeICTaBJIAKT COOOM CRBepHYTHe OeJIKM MM HenTuns [Sandeep Yadav et
al. (2009) J Pharm Sc, Vol 99(3), pp 1152-1168; Brian D.
Connolly et al. (2012) Biophysical Journal Volume 103, pp 69-
78] .

[TapameTp kp [10JIy4anT ns KOHILIEHTPaUMOHHOM 3aBUCHMOCTH
KondpduMeHTa Ouddysmum D, KoOToOpasa oOlIpemesigeTcd pasJjiOXeHMeM II0
CTeleHAM KOHILeHTpaluu C:

D(c) = Dg(l+kpct+kipc?+kypc® + ..)

[lpeHeOperad uJjleHaMM BEICHIET'O IOpAOKa, T. e. Kip=kyp = .. = 0,
OaHHBHE MOXHO allpOKCUMMMPOBATL JIMHEMHOM OyHKLMeM, ¥ MUCXoOod U3
HakJIoHa KpueBolM D=Dy (l+kpy c) m Dy nojayuawoT Kkp. Dy OpelcTaBJgeT
cobor kKombOMLMeHT IMuddOy3UM OPM HYJIEBOM KOHUeHTpauuu. IlapamMeTp Kp
MOXHO IPMMEHATH OJIS ONMCaHWUA B3aMMOLOEeMCTBUA MOJIEKYJ OeJIKOB, WM
IeNTUOOB, WM OJIMIOMEPOB MexIy co0o¥ M C OKpyXaolel UX Cpedol B
pacTeoOpe, M OH TeOpeTMUEeCKM CBS3aH C BMPMAJBHEM KOBOOUIMEHTOM
B,,, kak, Hamnpumep, omnmcaHo Harding m Johnson, rme M mnpelncTaBJIgeT
coBoM  MOJIAPHYI Maccy, ks nOpencrarsigseT Cco0OM  BaBUCAMUNM  OT
KOHILeHTpaluM Ko3b0OMLIMEeHT CKOPOCTM OCaXIeHMd IIepBOTO IIopsalka, M U
opencraBJjgeT cobo¥ HapluMalJibHBEM yIeJbHEM o6beMm [Harding SE,
Johnson P. (1985) Biochem J, 231, pp. 543-547].

kp=2B,oM - kg, — U.

[IoJIOXUTEeJILHEEe 3HaueHusa B,, yKas3HBalT Ha o0paslb, IJS9 KOTOPHX
OpenrouTuTelJibHa CcoJibBaTalMsa, a He caMoaccoumaums, ToI'la Kak
oTpullaTeJIbHEE 3HaueHusa B,, VYKasHBanT Ha o00pa3lb, OIS KOTOPHX
OpelNouTHUTeNIbHa caMoaccoluranua. C IparMaTUUYeCcKOM TOUKM 3peHusa Ky
aHaJIOTM4YeH II0 CBOEeMYy 3HaueHU By, M OpeloCcTabBJigeT MHOOPMaALUK O
pPes3yIbLTHUPYRMEN CuJle B3aMMOIEMCTBUA MeXOy MOoJIeKyJlaMM. BECOKME
3HaUeHMd YKa3HBakT Ha CUJBHEE pPes3yJbTUPpYyIMe  OTTaJIKMBaKmue
B3aMMOIOEeNCTBRUSA, TOTHA Kak HUBKHKE 3HayeHUS YKa3HBanT Ha
pPesyabTHUPYyRIMEe CUJH OPpUTSKeHVA. TakuMm oOpa30M, Kp MOXHO MIPMMEHSATH
0JIS OTHOCUTEJIEHOT'O KadeCTBEeHHOI'O CpaBHeHUA (cM. ourypy 1).

0719 xKaXOooTro pacTBOpa C NelTUIOM IMIPOOMHaAMUUEeCKUM paIuyc Ry

M KOHCTaHTY 1muddysum D (CBS3aHHEE C IIOMOIBI YpaBHeHMS CTokca-
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SUHmMTEeNHa) OoIpenelidjM KaK cpelHMe 3HaueHud U3 Tpex IIOBTOPHOCTEMN.
OB6a mapaMeTpa OINpenesyiajM [OIPpM Pas3JIMUHEIX KOHIEHTpallMax IelTuna
(HanpumMmep, Ry:1 M Di: 1 Mr/mil, U Rps ¥ Ds: 5 MD/MJI) B OOHOM M TOM
ke OybepHOM cHUcTeMe. PasHMIa TakKMxX IIapaMeTpOoB MexIy HU3KOWM U
BHICOKOM KOHILIEHTPaUUAMA nenTmoa ABJISAETCSA 3aMeHOM oJis DLS
napamMeTpa B3auMomeMcTBUA Kp. Rps < Ry mim Ds > D COOTBETCTBYIOT Kp
> 0 wu, CJIenoBaTeJIbHO, OTTaJIKMBAKIMM B3aMMOOEMCTBUAM MEeXIY
JacTHullaMu, KOTOPHE [IPUBOLOAT K  YJIyUlleHHOM  QU3NUeCKOM (nam
KOJIJIOMIOHOM) CTa®uJILHOCTHA.

BybepHas cucrema A) 1mjsa oleHku DLS: 25 MM auneTaTHRM Oydep,
PpH 4,5, 3 Mr/min L-MeTHMOHMHa, 2,7 MI/MJI M-KpesoJja, 18 wmr/mu 85%
TJIMLEPUHA .

BybepHas cucrTema B) nasa oueHku DLS: 25 MM dochaTHHM Oydep,
pH 6,0, 3 mMr/mu L-MeTMOHMHa, 2,7 MI'/MJI M-Kpes3oJa, 18 wMmr/mMi 85%
TJIMLEPUHA .

Crioco6 A nmiuga oueHku DLS. lVsmepeHusa DLS OpOBOOMUIIM Ha IIpubope
W1301 (Avid Nano Ltd, Xan—-BankomMm0B, BenmnkoOpuTaHns) u c
IpUMeHeHMeM MaJlIoOObeMHOV oIHopasoBOM KoBeTe (UVette, Eppendorf
AG, Tambypr, I'epmaHusa). HDaHHHe ofpadaTeBaJiM C IIOMOmbI 1i-Size
3.0, mocrarsigsemoro Avid Nano. IlapaMeTpbl paclpenejleHMs YacTHUll II0
pasMepaM OINpeneiaiM C I[IOMOmBI CHOCODOB HaMMEeHBIMX KBaIpaToOB C
OTpPaHUUYEeHU AMU OTpPHULIATEJIbEHEX 3HaUeHUM (NNLS) c IIpUMeHeHNEM
alropuT™MoB DynalLS. U3MepeHUS NOpoBOomMIM HOpu 25°C ¢ Jla3epHBM
VICTOUHMKOM CBeTa C IJIMHOM BOJHE 660 HM M nonm yrjoMm 90°.

Crioco6 B nmmga oueHxkm DLS. HV3smepeHuma DLS HOpoBOOMIM Ha
Nanosizer 7ZS (Malvern Instruments, MaJBepH, Belunxko®puTaHMUA) U C
IIpMMeHeHMEeM OIHOpa30BEX UV-kwoBeT (Brand, wMakpo, 2,5 Mia m Brand,
noJgymmukpo, 1,5 i, Brand GmbH+Co KG, BeptrrevMm, I'epMaHusa) . JaHHEBE
oBpabaTHBaJIU c TIOMOIIL 0 IpOTPaMMHOT O obecrieueHud Malvern
Zetasizer Bepcum 7.10 mam 7.01. IlapaMeTpH paclhpelesyleHUS UYaCTUIL
IO pas3MepaM OIpelelIayiM C I[IOMOmMBI CIOCOOOB HaMMEHBIMX KBaIpaTOB C
OTPpaHUUYEeHVSAMM OTPpHLATEJIEHHX 3HadueHur (NNLS). VaMepeHMS OPOBOIUIU
npm 25°C ¢ JlasepHEM MCTOUHMKOM CBeTa C [JIMHOM BOJIHEL 633 HM B
pexume NIBS (HEeMHBA3MBHOT'O OOpPAaTHOTO paccegHuda) Iom yrjoMm 173°.

Crioco6 C nmuga oueHxks DLS. UVsmepeHma DLS OpoBOOMIM Ha

mjIaHmeT—-punepe DynaPro II (Wyatt Technology, CanTa—-EBapbapa,
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Kamupopumsa, CIA) wm C OpUMEHeHMeM OINHOTO U3 CJeOyllMX UYepPHHX
MaJIOOOBEMHEIX UM HeOoOpaBOTaHHEX IJIQHIETOB: IIOJIUMCTUPOJIEHOTO 384-—
JYHOUHOTO aHaJMTUUeCKOTO ILJIaHIeTa C [Opo3padHeM »HoM (Corning,
Heo-Jopk, ClAa) , IIOJIUC TUPOJILHOT'O 96—JIyHOUHOTO AHAJUTUUECKOT O
[JIaHmeTa C I[OpO3pPayuHeM THOM (Corning, Heo-lopk, Cla) , 384-

JJYHOUHOTO aHaJIUTUUECKOTO IUJIaHIleTa U3 LIUKIIOOJIEeDUMHOBOTO IIoJiMMepa

(COP) C [IpO3PaydyHbM OHOM (Aurora, MoHTaHa, CIIA) VI
[IOJIMCTUPOJILHOTO 384—-JIyHOUYHOTO QHAJUTUUECKOT O [JIaHIeTa C
Ipo3padyHeM OHOM (Greiner Bio-One, T'epmMaHus) . HOaHHHe oOpabaTHRBRaIU

C HIOMOWEBI IIpoT'paMMHOTO ofecliedueHMsa Dynamics, nocTaBjsgeMoTro Wyatt

Technology. [lapaMeTpE pachnpenejyieHmusa JacTull 1o pasMepam
olnpenesanm c [IOMOIIEIO CIIOCOOOB HaMMeHbIINX KBaOpaToB C
OT'paHNUYeHU AMU OTpPHULIATEJIBLHBIX 3HauYeHUn (NNLS) C [NpMMeHeHNEeM

anropuT™MoB DynalLS. Vsmepeumsa mnpoBommuiaM Impu  25°C ¢ Jla3epHBM
UCTOYHMKOM CBeTa C IJIMHOM BOJIHEL 830 HM rom yrjoMm 158°.

Ananmus c npuMmeHeHmueM ThT st OLEeHKM (MBMUECKON CTaOUILHOCTU

Huskaa o¢usmMueckasa CTabOMIJIBHOCTE pacTBOpa C IIEeNTUIOM MOXET
IPUBOIMUTE K 0O0pa30BaHMI aMMJIOMIOHEX O(OUOPWMILIJI, KOTOPHEe HabJIoOamnTCs
B obpasle B BULE BHICOKOYIIOPAIOUEHHEIX HUTEBUIHBIX
MaKpPOMOJIEKYJIAPHEX CTPYKTYP, UYTO B KOHEUHOM MTOI'€ MOXET IIPUBOOUTH
K obpazopaHuiw Treynga. TwuodsgaBmuH T (ThT) MDMPOKO MNIPUMEHSAKRT OJIA
BU3yaJIMU3aluUM U  KOJMUECTBEHHOW  OlleHKM [OPUCYTCTBUA arperaToB
HellpaBUIIBLHO CBEPHYTHIX OeJIKOB . [Biancalana et al. (2010)
Biochimica et Biophysica Acta. 1804 (7): 1405-1412.]. Tlpu eTo
CBA3EBaHMM C  OubpUIIIaMu, TaKMMM Kak OUOPMIIJIEL B aMUJIOMIHEIX
arperaTax, KpacCUTeJlb TMPOABJAET XapaKTepHBEM IMIpU3HakK OGJIyopecCleHUUU
[Naiki et al. (1989) Anal. Biochem.177, 244-249; LeVine (1999)
Methods. Enzymol. 309, 274-284]. IIlpoMeXyTOK BpeMeHM OO0pa30BaHUA
duOpMIII  YacTO COOTBETCTBYET XapaKTepHoM oGopMe CcUIMOUIAJLHOM
KpMBOM M MOXeT OHTH pasmelJleH Ha Tpu objgacTtu: Jar—dasy, odasy
OERICTPOT'O pOoCTa M ¢aszy ILJIaTo.

TUOWMUHEI TIpollecCc o0pas3oBaHUM OUOPWIII HauMHaeTCcsd C Jar—dash,
IpY KOTOPOM KOJIMUECTBO

YaCTUYHO CBEpPHYTOI'O IelTula, I[IpeBpalleHHOT'O B  OUMOPWMJILIIEL,
ABJIAETCA HeIOCTaTOUYHO 3HAUMTEJIBHEIM IJIg €TI0 BHABJeHMA. Jlar—Iepuon

COOTBETCTBYET Ineprony BpeMeHN, B Xonoe KOTOpPOTIO HapalmBaeTCAd
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KpUTHUUeCcKas Macca gapa. 3a »TuMM cjlelyeT das3a pe3KoIl'o yIJIMHEeHUd,
M OpU STOM OHCTPO IIOBHIIAETCS KOHLEeHTpaluud OMOpWMILI.

Vccrnenorauuda IPOBOIOVIIN oJisd onpenejyieHmns TeHIeHUIUN
dUbpuIIIIooOpa30oBaHmnAa B CTPEeCCOBEIX YCJIOBUAX, ofecreunBaeMbIX
BCcTpaxmBaHueMm npu 37°C B Fluoroskan Ascent FL.

IOmsa Tector B Fluoroskan Ascent FL 200 mMka ofpasla I[IOMeMalu
B 96-JIyHOUHHM TUTPALMOHHHEMN MMKPOILJIaHmeT W3 PS C ILJIOCKMM IHOM,
Greiner Fluotrac W 655076. IlJaHmeTH 3aledyaTHBAJIM KJIEVMKOM JIeHTOM
(Quiagen). OOpa3un HOOAOBepTajiM CTPEeCcCy C IIOMOUWBK HellPepHBHEX
IMKJIOB BCTpAxMBaHMA npu 960 o06./mMmMH. B Teuenme 10 C ¥ mOepuola
ormeixa Imnpu 37°C B Teuenme 50 c. KMHETHMKY OTCJEXMBAIM IIyTeM
V3MEepEeHUsa MHTEHCHUBHOCTU QJyopecleHUuM Kaxnbe 20 MUHYT.

MenTunet paszbaBiidmn B BybepHOM cucTeMe oo KOHEeUHOM
KOHIleHTpauru 3 Mr/miu. K 2 MI pacTBopa C nentuaoM mpobaBiasiau 20
mMrxjg 10,1 MM pactBopa ThT B H20 C T[OJy4dYeHMEeM KOHEUHOM
koHUIeHTpauuu 100 MxM ThT. Kaxaoeni obpazell TeCTUPOBaJM B BOCHMHU
[IOBTOPHOCTAX .

BybdepHas cucTemMa A) @nJsa aHaJdMza C OpuMeHeHmeM Tht: 100 MM
aleraTHel Oybep, pPH 4,5, comepxamuit M—kKpes3oJ (100 MM TpurmumpaTa
alueTaTa HaTpMuAa, pPeryJupoBaHMe 3HaueHuMda pH C [OpuMeHeHUeM 2 H.
CH3COOH, 2,7 MI'/MJI M—-KpesoJia)

BybepHas cucrema B) @#mnga aHam3a C nOpuMeHeHmeM Tht: 100 MM
UMTpaTHM O6vdep, pH 6,0.

KileTouHHEe aHalIMBH 1n vVvitro miss oleHkM 30dexTHMBHOCTM B
OTHOUWEHMM pelenTopoB GLP-1, rimoxaroHa mu GIP

ATOHM3M COeIOMHEHMM B OTHOUEHUM PelLelTOopOoB OIpeleldaan C
IIOMOIEBEK (QYHKUIMOHAJIBHEX aHaJIn30B UM3MepeHusa oTeeTa CAMP KJI€TOUHHX
auHur HEK-293, cTabuibHO BKCIOpecCHUpylmMUx pelenTopsl GLP-1, GIP
WM TJIKaT'OHa 4YeJIOBeKa.

ComepxaHre CcAMP B KJjeTKax OIpenejsau C UCIOJb30BaHMeEM
Habopa oT Cisbio Corp. (M no xaT. 62AM4PEJ) Ha ocHoOBe HTRF
(roMOT'eHHasa @QJIyopeclLleHIMs C pa3hejleHrMeM BO BpeMeHM). B  Lejlax
IIOOTOTOBKM KJIETKM paclpelelisyi I[I0 KyJbTypaJibHEM OGilakoHaM T175 u
BHpAlMBAJIM B TedeHMe HOUM [IpaKTUUYeCKM IO KOHQIIIEHTHOCTM B Ccpene
(DMEM/10% FBS). Cpeny 3saTeM YIaldagM M KJIETKM I[IPOMHEBajM PBS, He

comepxXalmyMm KaJIbLUMI " MaTrHMULg, c rnocJiegymouen obpaboTkomM
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IpOoTerMHa30M COBMECTHO C akkyTaszsoum (Sigma—-Aldrich, W no karT.
A6964) . OTneJylIeHHHE KJIETKM IIPOMHEBAJM M PEeCyYCIeHOupoBalM B Oydepe
oJsa aHaimz3a (1 x HBSS; 20 MM HEPES, 0,1% BSA, 2 MM IBMX) wu
omnpeneiyiaiM IJIOTHOCTE KJIeTOK. 3aTeM ux pasepomuim no 400000
KJIETOK/MJI ¥ BHOCWUIM aJIMKBOTH IIO 25 MKJI B JYHKM 96—JIYHOUHEX
[JIaHMETOB. [JId MOpOBEeOeHUS WM3MEPEHMS B JIYHKM »HobaBJjajmM 25 MKJI
TeCcTUPYEMOTO COeIuMHeHMs B Oybepe @OJ4 aHalM3a C IDOoCJenylomen
MHKyOaumey B TedeHMe 30 MMHYT IIPM KOMHATHOM TeMIepaType. Iloce
ODo0aBJIeHMS peal'eHTOBR HTREF, pasBeleHHEX B JIM3MpyKleM Oybdepe
(KOMIIOHEeHTE Habopa), IUJIaHIIETH MHKYOMpPOBaJIM B TeueHMe 1 dYaca C
[IOCJIeOYyRIMM MW3MEepeHMeM COOTHOIEeHUA MHTEHCUBHOCTU QIIyOpeCleHIUN
npu 665/616 HM. D30OEeKTUMBHOCTE ATOHMCTOB in Vitro KoOJMUECTBEHHO
OLleHMBAJIM IIyTeM OolpeleJIeHMS KOHIEeHTpaluy, KOTOphHe BH3HBaJIM 50%
aKTHMBaLMILD MaKCHMMaJIbHOTO oTBeTa (EC50).

Cnocof6 6OMOAHAIUTHUYUECKOI'O CKPMHMHIA IJIsI KOJMYECTBEHHOI'O
oIpeneJyIeHusI NMPOMBBOIOHEX SKCeHIOMHa—-4 y MHIIe M CBUHEN

Memram BBOIOUJIU oos3y 1 MI/KT TIOOKOXHO (s.c.). Meumre
YyMepmBJIiaaM u obpas3lus KpoBu cobupasm uvepes 0,25, 0,5, 1, 2, 4, 8,
16 m 24 wyaca 1ocJje IOpuMeHeHMA. O0pa3Ub ILJIa3MeE aHaJIM3UPOBaJIM
ocjie ocaxieHud OeJiKa IIOCPeOCTBOM XUMOKOCTHOM XpoMaToIpadum/Macc—
CIIEKTPOMETPUNU (LC/MS) . [TapamMe TpEL PK u IIepuon TIOJIY KU 3HU
PacCuMTEBaJIA c VCIIOJIL30BaHUEM WinonLin BepCuUU 5.2.1
(HexkoMIIapTMeHTHad MOIeJb) .

CaMKaM KapJIMKOBHIX CBUHel Gottinger BBommim mosy 0,05 Mr/xr,
0,075 wmr/xr wmiam 0,1 MD/KD' HOOOKOXHO (s.c.). Ofpasus KpoBU
cobupanm uepez 0,25, 0,5, 1, 2, 4, 8, 24, 32, 48, 56 m 72 uyaca
mocjie npuMeHeHuUsa. OOpas3lB IJIa3MB aHaJIM3MPOBAJM IIOCJe OCaXIeHUS
feJjika IIOCPEeOCTBOM XUIKOCTHOM XpoMaToTpadum/Macc—CIeKTPpOMEeTPUN
(LC/MS) . [TapamMe TpEL PK u repmron TIOJIY XU 3HU pPacCuUMTERAaJIN C
MCHoJb30BaHreM WinonLin Bepcum 5.2.1 (HekOMOapTMeHTHas MOOEJIb) .

KpaTxoBpeMeHHEEe U OIMUTEJNbLHEHEe 500exTH B OTHOWEHUM YPOBHS
IUIIOKOBH B KPOBM, MACCH Teja, ofllero COIOepXaHMsI Xupa B OpI'aHMBMe
u norpelblieHMsT KoOpMa IIOCJe IIOOKOXHOM of6pafoTkM Yy CcaMOK MM
C57BL/6 c anuMMeHTapHEM oxmupeHMeM (DIO)

Camok Memiet C5H7BL/6NHsd =akaswmBagKM B Envigo RMS Inc. cC

cobneHeM YCJ'IOBI/HZ T'PYIIIIOBOTI'O COIOepPXaHMAd, OOCTaBJIAJIM B YCIJIOBMAX
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TPYIIIOBOTO comepXaHusa n OCTaBJIAJIU B YCJIOBUSAX TPYIIIOBOTO
ComepXaHMsd C -OOCTaBJIEHHHEMM COCENAMM II0 KJeTKe B KJIeTKax TuIla
KOpoBKM nJjsa o0OyBM C IHOAOCTUJIKOM U3 IpPeBeCHOM CTPYXKM IO -OHA 38
baz3m, IpennecTByIen BBEIEHUID IO3H. Ha MOMEHT Hauvaja
MCcJIeIOBaHMUA BOBPACT MBIIEM COCTaBJAJ 25-26 HeIeJb.

Muemeld coIepXasM B YCJIOBUAX BUBApPMA, KOTOPHE BRJOUAJIM LIUKJII
cBeT/TeMHOTa 12 u. (dhasa cBeTa 04:00 pmo mnoaymHs - 4:00 mocae
NOJIYOHA) , KOMHATHYID TeMIepaTypy oT 23 mo 26°C UM OTHOCUTEJLHYD
BJaxHocTsr oT 30 mo 70%. Bce XMBOTHHEE UMeJIM CBOOOOHHEM IOCTYII K
BOOEe ¥ palMOHY C BHCOKMM colepXaHueM Xxupa (TDI97366) B TeueHHe 16
HeneJib Iepen (apMaKoJIOTMUeCKMM BMellaTeJIbCTBOM (hasza BBeIeHUA
no3H) . KopM 3aMeHAJM Ha CBEXMM KOPpM OIOMH pa3 B HeOeJo IO
nocjienfHeTo pasa B OeHb 38 (asb, OIpedmecTBYWINEeY BBeIeHMIO IO3H. B
xXome nociyenyomelr dasn BBeOeHMA OO3H OIpuMepHOo 50% ocTaBmerocs
KOpMa YyOaJialy, 3aMeHAJUM CBeXVMM KOPMOM M T'PaHyJiEl pPaBHOMEPHO
[IepeMellMBaliXM OOMH pas B HeOeJo.

B 1neHr 38 rmepel BRBeleHMeM HOO3H Memel ¢ DIO, cTpalalmux
OXUpEeHMeM, paclIpenesyidalrM B TIpydmne obpadoTkm (n=8) c obecleueHUEM
COOTBETCTBUSA CpPeOHMX IoKa3aTejleM MacCChH TeJla cpelr BcexX TIPYII
DIO. ComocTaBMMyK IIO0 BO3pacTy IPYIINY C HEeOI'PaHMUEHHBEM OOCTYIIOM K
NoAamepXrBaKlleMy palMoHy IJjd Tph3yHOB (Teklad Global Diets Rodent
2014, B BMIe TpaHyJ) BKJIOUAJIM B MCCJeOoBaHMEe B KauecTBe
KOHTPOJILHOW TPVIINLE, [IoJydanmel oO0eIHEeHHHM palMoH. B xome ¢asH,
IpenmecTByIe BBeIeHMIO OO3H, CO OHA 32 0 38 BCexX MCCJedyeMHX
XIB O THEIX obpabaTHBaJIN CpemoV—HOoCUTeJIeM (bochaTHO-COJIEBOM
BybepHelt pacTBOP, PBS, Gibco, ©6e3 CaCl, m MgCl,) oIMH pa3 B OeHb
(s.c., mpumepHo 0,2 MJI/MBIIL) .

B mexHr 37 Odasv, OIpedmecTByOIel BBeIeHMIO HOO3H, TeCTUPYEMBI
obpasel, pas3baBJAIM C IHOMOmbI PBS mo koHUeHTpauuum 100 MKT/MII, U
AJIMKBOTH MHOAHHOTO MCXOOHOTO pacTBOpa XPaHWIM OPpU IOIPpUMEepHO < -
60°C. AJIMKBOTH MCXOIOHOTO pacTBOpa pasMopaxmean oI
eXEeHEeNeJILHOTO IPUMMEHEHUS M IIOCJIe D2TOT0 XPaHUJIM B XOJOIWUJIBHUKE
npm  TpuMmepHo 4°C. PacTBop TecTupyeMoro ofpaslla IJIS BBeleHUud
IIOCPpelICTBOM MHBEKIVM IIoJIyYaJlM B CBeXeM BUIe OIMH pas B KaxXIul
IOEeHE BBeIeHMsa HO3H IIyTeM pa30aBJIeHMd MCXOIOHOTO pacTBopa C

noMombio PBS 1mo nmocTmxeHuda TpeByeMoV KOHIeHTpalluu.
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Meme?t ofpabaTeHBajdM IJOBaXOH B JIeHb C I[IOMOMBOD S.C. MWHBEKIUU
Jnbo cpenH-HocUTesia PBS, Jmbo TecTuMpyeMoI'o ofpas3la B TedeHMe 28
IoHel. BBeIeHMe IO3H B YyTPpeHHee BpeMsa HauMHalIXM M 3aBepmaiau C
06:00 mo 07:30 @mo mnoJIyOHSA, a BBeIeHMe IO3H B IIOCJElNoJIyIeHHOe
BpeMsa ocymecTBJaJIM C 2:00 mo 3:30 nocJsie nojgymHsa. B meHbs 28 ¢dasw
BBeOeHMsA JO3H BBOOWJIM TOJIBKO YTPEHHIK I03y. lIpMMeHAeMEM OO0BeM

COCTaBJIAJI 5 MH/KP, u OTJO3Yy pelyJinmpoBaJit COTIJIaCHO IIocJIeIHEMY

IoKaszaTeJIo MaCCH TeJa, 3aPEeIMCTPUPOBAHHOMY IJIs KaxmoTo
VHINBUOYYMA .
1) KpaTkoBpeMeHHHM 5ObeKT B OTHOMEHUM IIpodMier YyPOBHEeM

TJIIOKO3EL B KPOBM y caMoOkK Memie¥ ¢ DIO, KOTOPHX He BO3IEPXUBAIU OT
npmreMa M.

XMBOTHEE MMeJIM HeOTPaHUUEeHHHM IOCTYIl K BOIEe M KOPMYy B XOomOe
BKCIepuMeHTa. B nmeHb 1 Gasel BBeOeHMA IO3H Yy HeaHeCTe3MPOBAaHHBIX
XMBOTHEIX COOMpaJM IPUMEPHO 5 MKJI KPOBM IIYTEeM OTpes3aHMd KOHUMKA
XBOCTa B MOMeHT BpemMmeHu O TIepel S.C. BBeIOeHMEM IIepBO¥ MIO3H
cpenrl—HOCHTeJa PBS wmim TecTuMpyeMoro obpasua M udepes 1, 2, 3, 4,
6 m 24 yaca nocie BBeOeHMsS HOO3H. 3abop KpoBM B TedueHue 24 YacoB
OPOBOOMIIM IIlepel BBeIeHMeM IO3H B IOeHb 2. IloCJenojlydeHHYKn O3y
BBOOMUJIM B Iepuol Mexny cOopoM o0pa3loB KPOBM B MOMEHTH BPEMEHU
yepes 6-24 yaca. M3MepeHUI YPOBHEM IJIOKO3H IMIPOBOOMIIM B I1LeJILHOM
KpPOBM M B IOBYX MIM Tpex IIOBTOPHOCTSAX C IIPpMMeHeHMeM TJIIKOMETPORB
Aviva.

2) InuTelbHEM 50dekKT B OTHOMEHMM MaCCH TeJla y CaMOK MBIeM C
DIO, KOTOPEX He BO3IOEPXMBAJIM OT IIpMeMa IIMIN.

Maccy TeJjla W3MepAJM eXeOHeBHO B IHOpuMepHo 06:00-07:30 1o
IoJyoHa co OHsa 32 no 38 ¢a3m, OpedmecTBYOIEV BBeIeHMIO OO3H, U Ha
OpOTsXeHNM 28 OHeM Gasb BReldeHUA NOO3H. B xome das3u BBeOeHMSA IO3H
MeIIe¥ ofpabaTHBaJM IOBaXOH B JIeHb C IIOMOWBIR S.C. WHBEKUUM JKUOO
cpenpl-HocuTenga PBS, mmubo TecTuMpyeMoro obpasla.

3) OnuTelbHE 20bekT B OTHOmeHMM ofmel MacCH Xupa B
opTraHmu3Me y caMOk Meme¥ ¢ DIO, KOTOPHX He BO3NepXMBaJIM OT IIpHeMa
TIAIIN .

Onsa onpeneneHusa oOmel MacCH XMpa B OpTaHM3Me B OeHb 37
lepel BBeleHMeM HOO3H M B OeHb 26 Gase BBeOEHMHA HOO3H I[IPOBOIMIIU

MsSMepeHNA C IIOMOIIBIO KOJIMYeCTBEHHOTI'O AO0epPHOTI'O MaIT'HMUTHOTI'O
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pe3oHaHca (QNMR). B xoIe ©Gase BBeleHMSA IOO3H MeIeld oOpabaTHBaJu
OBAXIOEL B IOeHb C IIOMOIBK S.C. MHBEKUIMM JMOO Ccpelbl-HOCUTeJsa PBS,
JIMOO TecTHUpyeMoTo obpa3la.

4) 5B5ddbexT B OTHOmMEHUM HOTpedlleHMS KopMa Yy CaMOK MeIIer C
DIO.

[loTpebiieHNE KOpMa OLIEHUBAJIU Ha OCHOBaHUM eXEeOIHEBHOTO
M3MepeHusa Beca KOHTeMHepa C KOPMOM B KaxXIoM KJIeTKe B IIepuon
06:00-07:30 @mo moJaynHAa. B KaxXOooM KJIeTKe CoOepXajM II0 YeTHpe
MBIIM, ¥ T[O0TpebJjieHMe KopMa PaCCUMTHBAJM Ha OIPOTSXeHUM 28 OHen
basel BBemeHMSa OO3H. B xome Gas3b BBeOeHMS OO3H MHIEeM oOpadaTHBaJIM
OBaXIOEl B IOeHb C IIOMOIBI S.C. MHBEKUMM JMOO cCcpenb-HOoCUTeJia PBS,
JIMOO TecTHUpyeMoITo obpas3la.

5) TlapaMeTpH ILJIa3MH KPOBUM Yy caMok Memel ¢ DIO, KOTOPHX He
BO3IOEepXMBAJIM OT IIpMeMa UM, IIepel yMeplBJIeHUEM.

B nmenb 28 n1nepen oHopelejieHMEM JIOOHX IPYyTUMX [IPWMXM3HEHHEIX
nokasaTese cofupaliM KPOBBL IJIA OIpenelleHMsa KOHIEeHTpalui MHCYJIMHA
B ILJIa3Me KpPOBM. 3aTeM BBOOWIM YTPEeHHKO 03y, M uYepes 4 daca
nocjie BBeOeHMSA [HOO3H IMPOBOAMIJIM  HeKpolcuio. [Ja »OaHHOM  LeJu
XMBOTHEIX aHecTe3MpoBaJIM M30QJIypaHOM, M KpPOBBL cCcobupaamM IOIYyTeM
KPOBOIIYCKaHMA C OpOMTaJIbHOTO CHMHYCA.

5) Macca [eyeHn vy CaMOK  MBIIEeN c DIO, KOTOPHRIX He
BO3OEPXMBAJIM OT IIpMeMa OIUIM, IIepel yMeplBJIeHMEM.

B menb 28 u uepe3 4 uyaca I0OCJe BBeIOeHUS YTPeHHeM OO3H VY
MBIIEM coBuUpaliM KPOBL II0I M30QJIYyPaHOBOM aHecTes3uelM, Kak OIMCaHO
BHIle. 3aTeM MBIIEeM YMEepPmBJAIM, ¥ 00pa3lbE IIeueHM cobupalau U
B3BEMMVBAJIN .

6) KosmuecTBeHHOE ONpelelJieHMEe JIMIIMIOB IIeUeHN.

AJIMKBOTH C II€UEHBI MHKYOMPORBAJM C IOUXJIOPMETAHOM : METaHOJIOM
(2 : 1). JunodmabHEHEe M JMIOQOOHHE Qasz3b pa3mesidaIy C IIOMOIBI0
notasjeHusa dH,O M HocyielypRmel'0 LeHTpUbdyIUpoBaHUsa. CoOUpali HVKHIWD
JUMIOOUJIEHYI (Gazy M [OpolLenypy I[IOBTOPSAJIM C OCTaBIMMMUCSA JIMIIOQOOHBEM
CJI0eM ¥ TKaHBK IIeueHM. 3aTeM JUIOOUIIbHEE (das3be OOBeOMHAIU U
BHIIAPMBAJIM  PAaCTBOPUTEJID . BaTeM o00Opa3Ub MHKYOMpPOBAJM c 2-
npornaHosioM npu 60°C ¥  HEOPepHBHOM BCTPAXMBaHMM. KOHIEHTpaLUKU

ofmero XOoJIeCTepuHa, TPUALWITJIMIIEPVHA ¥ Gochosmnuma KOJIUMUeCTBEHHO
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onpenenan (epMeHTaTHMBHBEIM IIYyTEeM C IIOMOIbI KOMMepuecKOoI'o Habopa B
COOTBETCTBUM C MHCTPYKLUMAMU IPOM3IBOIUTEJIA.

7) CTaTUCcTUUYeCKUe aHaJIM3H.

CTaTUCTUUEeCKMe aHaJM3B OIPOBOOMJIM C IoMomblo Sigmaplot 12.5.
IByCcTOpOHHUE T—-KPpUTEepUM IIPUMEeHSJM »OJIS CPaBHEeHMS TPYINH MHIEN C
DIO, o006paboTaHHHX CcpemoM—HocuUTeJeM (B LeJoM n=8), C TpyIllon
Memme ¢ DIO, o006paboTaHHEX TecTHUpyeMuM obOpasiuoM (B LeJJoM n=8).
Ecam oTiaMuMe B CpeOHMX 3HaueHMAX y IOByxX TIpynmn nopersmajo 0,05, To
VX CUMTaJM CTaTUCTUUECKM 3HAUMMO Pa3JMYHEMM. JaHHBEE IOJS TPYIIIH,
noJydaBmeln ofeOHeHHHM pPalMoOH — Cpely—HOCUTEJIb I[IPpMBEeIeHH Ha
durypax, HO MX IPUMMEHSJIM B KaudueCcTBe DSTaJIOHHOTO Habopa IaHHHX OJIA
cocToAHMA 0es3 OXMPpEeHUd.

KpaTkoBpeMeHHEHEe 500eKTH B OTHOWEHMM KOHILIEHTPALMM IUIOKOSBH B
KPOBM IIOCJIe TIOOKOXHOM ofbpaboTkm y camok Memeir db/db ¢ mmaberoMm,
KOTOPHX HEe BOBIEPXMBAJIM OT IIpMeMa IV

B3O0POBHX CaMOK MBIIEM, IIOJydyaBmIMX oOOeNHeHHHM palnoH BKS.Cg-
(ncTomenHrle) /OlaHsd u CKJIOHHEIX K orabeTy BKS.Cg-—
+Lepr®/+Lepr®/0laHsd ¢ oxupeHmeM, 3akKasbBajiM B Envigo RMS Inc. c
cobJomeHreM YCJIOBUM TPYIIIOBOTO COIEpPXaHMI, OOCTABJIAIM B YCJIOBUAX
TPYIIIIOBOTO comepXaHus u OCTaBJIAIN B YCJIOBUAX TPYIIIOBOTO
comepXaHMs B KJIeTKax TUIIa KOopo®KM mJjig OO0yBM C IIOOCTUJIKOV U3
IOIPEeBEeCHOM CTPYXKM OO IOHS 15 dase, OpelmecTBYOIEM BBeIeHMUIO IO3H.
Ha MOMeHT Hauajla MCCcJIeJOBaHMSI BO3PACT MHIIEM COCTaBJIAJ IIPUMEPHO

12 HemeJib.

Menmen comepxamn B YCJIOBUAX  BUBapPUA, BKJIIOU AOMMX LMKJI
cBeT/TeMHOTa 12 u. (hasa cBera 04:00 pmo nogymoHs - 4:00 mocse
[OJIYOHA) , KOMHATHYID TeMIepaTypy oT 23 mo 26°C UM OTHOCUTEJLHYD

BJaxHocTs oT 30 pmo 70%. Bce XMBOTHHE UMeJIM CBOOOOHHM IOCTYII K
BOle M paluoHy Purina Fomulab 5008.

B nmeHr 9 mepen BBeleHMEM IO3HE OCYMECTBJAIM M3MepPeHUS YPOBHS
TJIOKO3EL B KPOBM M MacCCH TejJla (B Iepuon oT OpuMepHOo 08:00 1no
10:00 gpmo moaynHsa), a Takxe ypoBHa HbAlc. B mens 15 ©dasdH,
IpenmecTByMe BBeOeHMI0 ITO3H, XMBOTHHEX pPacOpelesidjM B IDPYIIIH
obpaborkm (n=8) M B HOBHE KJeTKM C oOecledeHVMEM COOTBETCTBUA
CpeIHUxX IIoKasaTejel HbAlIC M MacCH Tejla cpeIM Bcex rpynn db/db.

ComocTaBMMy IIO0 BO3pacTy IPYINY, IIOJyYaBmyln OOeIHEeHHEM pPalMXoH,
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BKJIOYaJIN B VCCJeIOBaHMe B KauecTBe 300POBOTO 2TaJioHa C
OBeOHEeHHEM PalMOHOM.

llepen 1nHeM 1 dasel BBedeHMAI OO3H TeCcTUPYEMEM obpasell
pazbaBasaiau dochaTHO—COJIEBHM OydepHEIM pacTBOpoM (PBS, Gibco, ©6e3
CaCl, m MgCl,) OO KOHUeHTpaluuM 1 MI'/MJI, ¥ aJMKBOTH IaHHOTO
UCXOOHOTO PacTBoOpa XpaHWUJIM Opu IOpuMepHo < —-60°C. B menr 1 @dasu
BBEeIOEeHMUS HO3HE aJIMKBOTH MCXOIOHOT'O pacTBOpa pas3sMopaxXuBalv, WU
pPacTBOp TeCcTUMPyeMOoT'o obpasla OJS9 BBEIEeHUS IIOCPEeOCTBOM MWHBEKIUM
noJjiyyajiuM B CBeXeM BUIOe IIyTeM ero pas30abkjieHud C nOoMomsi PBS mo
OOCTWXeHUS TpedyeMOoM KOHLEHTpAaluM.

B 1meHB 1 dasw BBemeHMs pos3m Memel db/db omuH  pas
oBpabaTHBaJIM C IIOMOWEB S.C. MWHBeKUUM JmMOO cCcpelbl-HocuTessa PBS,
JImbo 30 MKID/KD TeCTUPYEMOTO oBpazua. STaJIOHHYy©  Ipyldny C
oBeOHeHHEIM paluoHOM obpabaTeBalM OIOMH pas3 C IIOMOIBK S.C.
MHBEKLIMM Cpelb-HOCUTeJid PBS. BBeleHMe @DO3H HaUuMHAJIM UM 3aBepliajiu
c 08:00 mo 10:00 mo modynHsa. IlpuMeHSeMHM OOBEeM COCTaBJSAJ 5
MJI/KT, ¥ OO3Yy PeryJMpOoBaJ M COIJIACHO I[IOCJIeIHeMy IIOoKa3aTeJlld MaCCH
TeJla, 3apelMCTPUMPOBAHHOMY OJIA KaXOOT'O MHIOMBUIOYYMA .

1) KpaTKoBpeMeHHHV 5dbdexT B OTHOWEHUM Opoduiiel YypoBHeM
TJIIOKOB3E B KPOBM Y XMBOTHEIX, KOTOPEX He BO3IepXMUBaJIM OT IIpUeMa
M .

XMBOTHEIE MMeJIM HeOTPaHMUEHHHY IOCTYIl K BOIe M KOPMYy B XoIe
DKCIIepuMeHTa. B meHb 1 Qasel BBeOeHMS IOO3H [IPMMEPHO 5 MKJI KPOBMU
cobupalM MIyTeM OTpe3aHMsd KOHUMKa XBOCTa 3a

30 MMHYT M B MOMeHT BpeMeHu O Iepen olpelelJIeHUEM JIOBIX

IPYIUX OPWAXM3HEHHHX IokKa3zaTeJel. B MomMeHT BpemMeHu 0 MBIK
roJliydaJin S.C. oozy CpenH—HOCUTEJII PBS JIMBo 30 MKI'/ KD
TecTHpyeMoro obpa3la. INomosHUTeJbHEE 0Opa3LE KpPpOBM CoOMpaJiu

yepes 0,25, 0,5, 1, 1,5, 2, 3, 4, 6, 8 m 24 yaca TNOCJIe BBEeIEHUSHA
OO3E. V3MepeHMs YPOBHEM TUIOKO3H IPOBOOWMIM B LeJBHOM KPOBU C
npuMeHeHUeM IDJiOKOMeTpoB AlphaTRAK. EciauM 3HadyeHMs KOHLEHTpaluu
TJIOKO3EL COIJIACHO OBYM M3MEpeHUAIM OTJMUYaJIMCh Ha Oojiee uyeM 20
MT'/0JI, TO PpPeruMCTPUPOBAJIM TpeThe BHaueHMe. IJIomanb IO KPUBOMU
3aBUCHUMOCTHM (AUC) YpPOBHEM IJIOKO3H B KPOBUM PACCUUTHEBAIM C IIOMOMLIO
crnocoBa Tpameuum M OJA IIepuola, CocTaBadwomero 24 dYaca IIOCie

BBeIecHMA ITO3EHL.
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2) CraTUCcTHUUeCKMe aHaJIU3H.

Ha o¢urypax @»aHHBEe OpPpUMBEIEHH B BHKIe CPeIHMX 3HaueHUNTSEM,
CTaTUCTMUeCKMe aHaJM3BE I[IPOBOIMJIM C IHoMombi Sigmaplot 12.5.
ODHOQAKTOPHHEM IMCIEPCUMOHHEIN aHajlu3 U MHOXeCTBEeHHHE CpaBHEHUS
(cmoco® [JaHHeTTa) MOPOBOOMJIM CO CpaBHeHMeM Tpynne Memel db/db ¢
oruadeToM, OXVPEeHMEM, 00paBoTaHHEIX CpeOoM—-HocuTrejeM (n=8), c
kaxmgor wm3 wemer db/db ¢ gmaberoMm, oxupeHmeM, 00padoTaHHHX
TecTUpyeMeM ofpasuoM (n=8). Eciau oTjMuMe B CpPeOHMX 3SHAUeHUAX VY
IOIBYX TIpynn npesemajo 0,05, To MX cuMTalM CTaATUCTUUECKM 3SHAUMMO
paszMuHEIMM . IHaHHHEe »OJig Tpynne 6e3 nuabeTa, HOoJiydaBlley OOeOHEHHHM
paurMoH — Cpeny-HOCHUTeJb, [IpMBEeOeHH Ha ©O(uIrypax, OIpM DSDTOM OHU
CIyXaT B KadeCTBe STaJIOHHOTO Habopa IOaHHBX IJIA COCTOAHUA 0Oes
OXMpeHUa, 60e3 muaberTa.

[IPVIME PHL

HacTodmee n300peTeHNre OOIIOJIHUTEJIEHO NIPOMJIJIIOCTPUPOBAHO

IIpelCTaBJIEHHEMY HNMXe IIpVYMepaMM .

Ipumep 1.

CuHTes SEQ ID NO: 6

TeRepnoda3HLIM CHHTe?3, OIMCaHHBM B pazneie "Crioco6u",
IPOBOIOUIIN Ha aMUIHOM cMoJIe PuHka Novabiochem (4—(2',4"-

OMeToKCUubpeHMII—-Fmoc—

aMMHOMETWJI) QeHOKCHAalle TaMUIOHOpPJIeIInJIaMMHOMEe TUJIbLHAS — CMoJla) , 100-
200 mem, 3sarpyska 0,43 MMOJIL/T. IIpMMEHAJIM CTpaTeruo Fmoc—CcHHTe3a
¢ axTuBaumerr HBTU/DIPEA. B mnpoTokoJjie TBepnoda3HOTO CHUHTEe3a B
nojioxeHuu 14 nopuMmeHsanan  Fmoc—Lys (Mmt) —OH, a B IOJOXeHum 1
npuMeHaau Boc-His (Trt)-OH. TIpynny Mmt oTmenndaar oOT TIMeldTuIa Ha
CMOJIe, KakK oIMcaHo B pas3nejie "Crnocofu". 3areM Palm-gGlu—-gGlu-0Su
CBA3HBAIM C OCBOOOXIEHHOM aMMHOTPYMNIOWM C T»puMeHeHuem DIPEA B
KadecTBe OCHOBaHMA. llenTul OTWEIISAIM OT CMOJIEL C MCIIOJIb30BaHMeEM
cMecu Kuura (D. S. King, C. G. Fields, G. B. Fields, Int. J.
Peptide Protein Res. 1990, 36, 255-266). HeouuleHHHV IPOOYKT
ouMmalJ M IIOCPeOCTBOM IIpehnapaTuBHoOM HPLC Ha KoJioHke Waters (RP18
XSelectCSH-5 MKM, 50x150 MM) C NIpMMeHeHVEM TpaldueHTa
alleToHUTPpUIJI/Boma (oBa ©Oydbepa ¢ 0,1% TFA). OUMmEHHBIM [IEITUI
aHaJM3upoBaJu cC nomomsio LCMS (croco6 B) .

HeKOHBOJIILM A CUT'HaJIOB MacCCcCEHI, OGHapyXeHHHX 1010 IIMKOM cO
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BpeMeHeM VYIepXuBaHusa 8,737 MMH., of0ecrneunjia BEABJIEHME MaCCH
nentmuna 4932,68, KoTopas COOTBETCTBOBAaJa OXMIAEMOMY 3HaUYeHUD
4932, 067.

Ipumep 2.

CuHTes SEQ ID NO: 11

TeBepnodasHLM CHUHTEe?3, OIMCAaHHBM B paszneie "Crioco®bu",
[IPOBOOUIIN Ha aMUIHOM CMOJIE PuHka Novabiochem (4= (2',4"'-
OuMeTOoKCUbeHMII-Fmoc—
aMMHOMETUJI) PeHOKCHalle TaMUOOHOpJIeNIIMJIaM/MHOMEe TUJIbHASA  CMoJia) , 100-
200 mem, 3arpyska 0,43 MMoJb/T. [IpUMMEeHSJIM CTpaTeruo Fmoc—cuHTe3a
¢ axTuBauyeyrt HBTU/DIPEA. B mnOpoTokoJie TBepnoda3HOTO CHUHTEe3a B
nojioxeHnu 14 npuMmeHanu  Fmoc—Lys (Mmt) —OH, a B IOJOXeHuum 1
OpuMeHaJn Boc-His (Trt)-OH. Ipynny Mmt oTmemasaauM oOT IHenNTuOa Ha
CcMOJIe, KakK oIMcaHo B pas3neje "Cnoco®u". 3aremM Palm-gGlu—-gGlu-0Su
CBA3HEBaAJIM C OCBOOOXIEHHOM aMMHOTPYIIOM C IIpuMeHeHremM DIPEA B
KadecTBe OCHOBaHMA. IlenTul OTWEIJIAJIM OT CMOJIEL C MCIIOJb30BaHMEM
cmecu Kumura (D. S. King, C. G. Fields, G. B. Fields, Int. J.
Peptide Protein Res. 1990, 36, 255-266). HeOuMIleHHHN IIPOOYKT
ouMImaJin IIOCPenCcTBOM IIpenapaTUBHOM HPLC Ha KOJIOHKE Waters
(Sunfire Prep C18 ODB, 5 wmkM, 30x250 MM) C OpuMeHeHMeM TpalueHTa
alleToHUTPpMIJI/Boma (oba ©Oybepa ¢ 0,1% TFA). OUuMmeHHBII I[IEITU
aHaJlM3uporRaJu C nomomsio LCMS (croco6 B).

ODexkoHBOOUMSA CHUIHAJIOB MacCh, OOHapPyXeHHEX I[I0I IIMKOM CO
BpeMeHeM YyIOepxXuBaHusa 9,995 wMmH., of0ecneumnia BHABJIEHME MaCCH
nentmuma 4863,67, KoTopas COOTBETCTBOBAaJa OXMIAEMOMY 3HaUYeHUD
4863, 63.

IpuMmep 3.

CuHTes SEQ ID NO: 20

TBepnodas3HLM CHUHTe?3, OIMCAaHHBM B pazneie "Crioco®bu",
[IPOBOIONIIN Ha aMUIHOM CMOJIE PuHka Novabiochem (d—(2',4"'-
OMeTOoKCUbeHMII—-Fmoc—
aMMHOMETUJI) QeHOKCHalle TaMUIOHOpJIeNInJIaMMHOMe TUJIbHAaS  CMoJia) , 100-
200 mem, 3arpyska 0,43 MMOJIL/T. IIpUMMeHSJIM CTpaTeruMio Fmoc—CcHHTe3a
¢ axTuBauver HBTU/DIPEA. B mnOpoTokoJie TBepnoda3HOTO CHUHTEe3a B
nojioxeHuu 14 nopmMeHsanau  Fmoc—Lys (Mmt) —OH, a B IHOJOXeHuum 1

npuMeHaau Boc-His (Trt)-OH. Ipynny Mmt oTmenndaarM oOT TIMenNTuIa Ha
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CMOJIE, Kak oOIMcaHo B pas3zneje "Crnocobe". 3SaremM Palm-gGlu(OSu)-—
OtBu (CAS 204521-63-1) cBA3HBaJIM C OCBOOOXIEHHOM aMMHOTPYIIOW C
npmuMeHeHreM DIPEA B KaueCcTBe OCHOBaHMA. IllenTun OTWEIJILIM OT
CMOJIEI C MCIIOJb30BaHueM cMecu Kumura (D. S. King, C. G. Fields, G.
B. Fields, 1Int. J. Peptide Protein Res. 1990, 36, 255-266).
HeouumeHHEM HOPOOYKT OUMIIaJIM IIOCPEONCTBOM IIpelapaTuBHOM HPLC Ha
KoJiIoHKe Waters (Sunfire Prep €18 ODB, 5 wmrM, 30x250 wmMm) cC
IpUMMEeHeHreM TpalMeHTa alleToOHUTpuJI/Boma (oba Oydpepa c 0,1% TFA).
OUUImEeHHB [NeNTHI aHaJlM3MpOoBasM C nomombio LCMS (cmoco® B).

ODeKOHBOJOLUMA CHUIHAJIOB MacCh, OOHApPyXeHHEIX I[I0I IIMKOM CO
BpeMeHeM VYIOepXuBaHMag 8,837 MMH., oO0ecleuuniia BHABJIEHME MaCCH
nentuna 4763,670, kKoTopasd COOTBEeTCTBOBAaJla OXMUIAaeMOMYy 3HaUeHMU
4763,617.

AHAJIOTUUYHEM obpasoM CUHTE3MPOBaJn u onpeneanm
XapaKTepUCTUKM OPpyITUX [IelTUIOB, IPUBEINeHHHX B Tabjule 3.

Tabmnua 3. IlepedyeHb CHUHTE3MPOBAHHEX IIENTUIOB ¥ CpPaBHeHUE

PacueTHOM MOJIEKYJIAPHOM MacCCH IIPOTHUB YCTaHOBJIEHHOM.

MOHOMBOTOIIHASA BpeMs
SEQ 1ID | Pacu. YcTaHOBIIEHHAST

nnm CpPenHSs | yOepXUBAHUS
NO Macca Macca

Macca (MmH. )
6 4932,7 4932,7 MOHOM3OTOIIHAA 8,737
7 4946, 7 4946, 7 MOHOM3OTOIIHAA 8,699
8 4892, 7 4892, 7 MOHOM3OTOIIHA A 9,376
9 4906, 7 4906, 7 MOHOM3OTOIIHA A 9,505
10 4849, 6 4849, 7 MOHOM3OTOIIHA A 9,758
11 4863, 6 4863, 7 MOHOM3OTOIIHA L 9,995
12 4889, 6 4889, 7 MOHOM3OTOIIHA A 8,971
13 4903, 6 4903, 6 MOHOM3OTOIIHA A 9,184
14 5077,7 5077,8 MOHOM3OTOIIHA A 8,599
15 5091, 8 5091, 8 MOHOM3OTOIIHA L 8,839
16 4734, 6 4734,7 MOHOM3OTOIIHA A 9,589
17 4762, 6 4762,7 MOHOM3OTOIIHA L 10,278
18 4720, 6 4720, 6 MOHOM3OTOIIHA A 9,992
19 4748, 6 4748, 3 MOHOM3OTOIIHA L 10,822
20 4763, 6 4763,7 MOHOM3OTOIIHA L 8,837




65

21 4791, 6 4791,7 MOHOM3OTOIIHA A 9,674
22 5094,8 5094, 8 cpenHsada H. O.
23 5108, 9 5107, 2 cpenHsad H. O.
24 5025, 8 5025,7 cpenHasa 9,510
25 5011,7 5011, 6 cpenHasa 9,385
26 5011,7 5011,14 cpenHasa 9,414
27 4997,7 4997, 6 cpenHasa 9,280

puMep 4. CTa®UMILHOCTL

Obpasup MNeNTHUOOBR IIoJdydaiu B OydepHOM cucTeMe A 1OJS OLIeHKU
XVMUUECKOM CTabMJILHOCTHU, M CTabMJBLHOCTH OlIeHMBAJIM, KakK OIIMCAaHO B
pasneie "CriocoOBrl". Pe3yJbTaTH [IpelCcTabJIeHH B Tabjule 4.

Tabmmia 4. CradbMILHOCTHL

SEQ ID NO XuMmueckasa CcTabMJIbHOCTD [oTHOCHUTeJILHAaL
noreps UMCTOTHE, 28 mnHel, 40°C] (%) mnpwm
pH 4,5

6 7,1

7 8,1

8 10,3

9 6,9

10 10,6

11 8,8

12 11,9

13 10,5

14 8,1

15 7,2

22 9,5

23 8,06

OoumMmep 5. PacTBOPUMMOCTL

Ob6pasus IeNTHUOOB IIoJdydaliu B OydepHOM cucTeMe A IJS OLEeHKU
PacTBOPMMOCTH, ¥ PACTBOPMMOCTEL OLIEHMBAJIM, KaK ONMCaHO B pasneje
"Crioco®u" . PesysbTaTH NpencTaBJIeHH B Tabiauile 5.

Tabmmua 5. PacTBOPUMOCTB

SEQ ID NO PacTBOpPUMMOCTEL [MT/Mi] mpw pH 4,5

6 >9,7

8 9,5
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9 >9,3
10 >9,8
11 >9,8
12 >9,1
13 >9,3
14 >9,4
15 >9,5

[NpuMep 6. CTa®MIBLHOCTL, OlleHMBaeMas Cc nomombilo DLS nOapaMeTpa

B3aMMOIOEMCTBUA

T'mopoIMHaMUUeCKUM pamuyc Ry o0pa3LoB NelTUIOB ONpenNesidaiv IIpU
PasIMUHEIX KOHILEeHTpauusax nentuma (1 mr/mn o 5 Mmr/min) B OybepHOU
cucrteMe A pnd oueHkM DLS ¢ npuMeHeHMeM cIrioco®a C mijga oueHxkum DLS,
Kak OIMcaHO B pa3neje "Crnocobw", B KauecTBe 3aMeHH DLS mnapameTpa
B3auMONeNCTBUA Kp. PesyJbTaTH OpedcCTaBJIeHH B Tabiulle 6.

Tabmuua 6. I'MOpOAMHAMUYUECKUN paIuyC Ry IOIpM KOHIUEHTpalMuax
nentuma 1 wMr/mian u 5 wMr/min.  CHwxeHuMe R, nOpu  ©ojiee  BHCOKOMN
KOHLeHTpaluM IelNTrIa YyKaseBaeT Ha 0oJjiee BHCOKYD (QUBNUECKYID

CTabUJILHOCTL M3—3a OTTAJIKMBAKIMUX B3aMMOIENCTBUN MeXOy 4YacCTHUllaMIM.

Ry [HM] Rps [HM] llenbra R, [HM] =
SEQ. ID c=1 Mr/mn c=5 Mr/mn Rns — Rus
6 2,5 1,7 -0,9
8 3,0 2,6 -0,4
9 2,8 2,6 -0,2
12 2,9 2,6 -0,3
13 2,8 2,5 -0,3
14 3,0 2,9 -0,1
15 3,0 2,6 -0,4

MoumMmep 7. CTabMJILHOCTEL OlLIEHMBAJIM B aHaJM3e C  I[OpMMEHEHMEM

ThT

JJar—-nnepuon B Jacax B aHaJmse oBpa3l0oB MNenTUIOB C
opuMeHeHueM THodJgaBuHa T (ThT) onpemenanu B OybepHoOM cucTeMe A
oJIa aHaJu3a C nopuMeHeHmeM ThT, kKak onmcaHo B pas3nejie "CrnocoOwm'".
PesyJnbTaTH NpelCcTaBJIEHH B Tabiuie 7.

Tabamuuna 7. Jar—-nepuol B dYacax B aHaJdMse C [OpUMeHeHMeM

TrodbsarmuuEa T (ThT)
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YBenmuuenne FI npwu pH|Jlar—nepuon nepen
SEQ ID NO
4,5 yBennueHmeM [u. ]

6 OTCYyTCTBYET >45
7 OTCYyTCTBYET >45
8 OTCYyTCTBYET >45
9 OTCYyTCTBYET >45
10 OTCYyTCTBYET >45
11 OTCyTCTBYET >45
12 OTCyTCTBYeET >45
13 OTCyTCTBYET >45
14 OTCcyTCcTBYyEeT >45
15 OTcyTCcTBYyEeT >45
16 OTcyTCcTBYyEeT >45
17 OTcyTCcTBYyET >45
18 OTcyTCcTBYyET >45
19 OTCcyTCcTBYET >45
20 OTCcyTCTBYET >45
21 OTCcyTCTBYET >45
22 OTCyTCTBYET >45
23 OTCyTCTBYET >45

IpuMep 8. Jauygple in vitro B oTHomeHMM pellenTopa GLP-1,

IJIoKaroda m GIP

50beKTUMBHOCTEL MNENTUIHHX COeIMHEeHMM B OTHOIMEHUM pPelelTopOB
GLP-1, rmJymoxKaroHa u GIP omopemeldaj M I[IOCPeNCTBOM BO3NeVCTBMSA Ha
KJIETKM, OBKCIpeCCHUpYyKIMe pelelTop IJIKaroHa uejioBeka (hGlucagon-—
R), peunenrtop GIP wuejyioBerka (hGIP-R) wu peunenrtop GLP-1 uejioBeka
(hGLP-1 R), nepeurcJIe HHEIMU COeIVHEeHU AMA npu BO3pacTanmemn
KOHLEHTpaluy U M3MepeHud obOpaszoBaBumeroca cAMP, Kak oOOoMCaHO B

pasnese "CriocoOe".



68

PesyJibTaTH NpeOCTabBJieHH B Tabjmie 8.
Tabmuia 8. SHaueHMA EC50 IPOU3BOIHEIX SKCeHIMHa—4 B

OTHOWEHUN pelenTopoB GLP-1, rmiwrkaroHa ¥ GIP uejioBeka (ykKaszaHO B

M)

SEQ ID NO | EC50 pmmsa hGLP-1R | EC50 mma hGlucagon R | EC50 hGIP R
6 1,4 2,3 2,1
7 1,7 3,2 2,6
8 1,3 2,0 1,6
9 1,6 2,9 2,6
10 2,3 1,6 1,1
11 2,9 2,1 1,5
12 1,8 2,0 1,9
13 2,8 2,1 2,7
14 0,9 3,4 1,2
15 1,1 4,5 1,8
16 7,1 4,3 3,7
17 6,4 5,3 7,3
18 5,3 2,8 2,0
19 6,1 3,1 4,0
20 4,8 4,2 1,9
21 3,4 1,9 2,6
22 1,0 5,9 1,1
23 1,4 6,8 1,5
24 0,8 1,1 0,8
25 0,7 0,7 0,8
26 0,7 1,2 0,7
27 0,5 0,5 0,6

OoumMmep 9. CpaBHUTEJILHOE TecTHMpOBaHME

B oTHomeHMM oTOOpa TIPOM3BOIHEX BSKCeHIVHa-4, comepXammx
(cpeomu npouero) His B nojsoxenuu 1, Leu B nOojoxeHum 13, Glu B
nojioxeHmur 15, Gln B moJjioxeHMM 19, aMMHOKMCIIOTY Alib B MIOJOXeHUM
34, Pro B noJoXeHMM 32 M Lys B TIOJOXeHMAX 35 m 39, NOpoBOOMIIM
TEeCTUPOBaHMEe CO CpaBHEeHMEM C COOTBETCTBYKIVMM COeIVMHEeHUSAMN,
comepXxamyMM B IOaHHHX IIOJIOKEHMAX aMMHOKMCJIOTHHE OCTAaTKM HATUBHOTIO

sKCceHOMHa—4 MJinm opyIrue aAMMHOKMCJIIOTEI. CpaBHMBaeB&BIe I1apEel
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COeIMHEHUN M COOTBETCTRyKmMe 3HaueHusa EC50 mmas peuentoporB GLP-1,
TJIoKaroHa M GIP uyesioBeka (ykKas3aHE B IIM) [OpuMBenOeHH B Tabiuie 9.
Kak 1mokaszsaHO, IMPOM3BOIHHE DBKCeHIVMHa—-4 TII0 HaCTOAleMy M300peTeHUI
OPOABJISAIT VYIYUIIeHHYI AaKTMBHOCTL B OTHOIeHUM pellenTopa GIP 1o
CPaBHEHU C COOTBETCTRYIVMNA NIPOU3BOIHEMI, comepXxalyMm
AMMHOKMCJIOTH HaTHMBHOT'O DKCeHIMHa—-4 wWIM JIpyI'Me aMMHOKMCJIIOTH,
CoOXpaHsad CBOK aKTUMBHOCTE B OTHOImeHMU pelentopa GLP-1 m peuentopa
TJIOKaroHa.

Tabmuua 9. CpaBHEeHMe IIPOM3BOMNHHIX BSBKCeHOMHa—-4, coIepXalmx
His B noJjoxenum 1, Leu B mnoJjioxeHum 13, Glu B moJjioxeHmr 15, Gln B
IoJIOXeHuM 19, aMMHOKMCJIOTY Ailb B mnojioxeHmm 34, Pro B TIIOJIOXeHUM
32 m Lys B IOJOXeHMAX 35 m 39, C IOPpOM3BOOHEIMKM 5BKCeHOMHa-4,
comepXallMy B OAHHBIX [IOJIOXEHUAX aMUHOKMCJIJIOTHEE OCTAaTKM HaTUBHOTO
sKCceHOMHa—4 (Lys27, Ser32, Gly34, Ala3b, Ser39) wimu »gpyTrue
AMMHOKMUCJIOTE. 3HaueHusa ECLH0 nmna peuentopor GLP-1, 1JokaroHa U

GIP ykaszaHH B IIM.

SEQ ID | EC50 nig | EC50 nig | EC50 oJiga
OTJIMumMsa OCTaTKOB
NO hGLP-1R hGlucagon—-R hGIP-1

Gln3, Glnl3,
Asplb5, Alal?g,
28 2,5 1,9 39,7
Ser32, Gly34,

Ala3b, Ser39

His3, Leul3,
Glulb5, G1lnlg9,
21 3,4 1,9 2,0
Pro32, Aib34,

Lys35, Lys39

Tyrl, GIn3,
G1lnl3, Asplb,
29 15,1 1,2 23,0 Alal9, Ser2s,
Ser32, Gly34,
Ala3b, Ser39

Hisl, His3,
Leul3, Glulb,
G1lnl9, AlaZ2s8,

21 3,4 1,9 2,6

Pro32, Aib34,
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Lys35, Lys39

HouMep 10. KpaTKOBPEMEeHHHE U IJIMUTeJIbHEe »20dekTHl SEQ ID NO:

6 B OTHOIEHNN YPOBHA TJIIOKO 3EL B KPOoBM, MaCCEI TEJia, ofuero

CoIepXaHMAad XlMpa B OopI'aHM3ME, NoTpeBJIeHU A KopMa, BeCa TIedeHN

Inepell VYMePIBJIEHVEeEM 1 TIlapaMeTpPOB TIJIa3MBEI KPOBUM TIepell VYMePIBJIEHVIEM

IocJie MNOIOKOXHOM o0B6paboTKM Vv caMok Memer C5H7BL/6 ¢  aJIMMeHTAapHLM

oxmpeHreM (DIQ), HOOJYUYABIMX KOPM

XuBpoTHEEe, IIIaH MHccIenoBaHus: (pasksa, IIpedIeCTBYKIASI BBEISHMIO
OoBH, GaBa BBeIeHMSI HOOBH) , (apMaKoOJIOIMUeCKOe BMellaTeJIbCTBO

1) TIlpodunib YPOBHEN TJIOKO3H B KPOBUM Yy KMBOTHHX, II0JIyYaBIMX
KOPpM B yTpeHHee BpeMsa

XMBOTHEIE MMeJIM HeOTPaHMUEeHHHBM IOCTYIl K BOIe M KOPMYy B XOIe
SKCIHepuMeHTa. KOHLEeHTpaluuM IJIOKO3H B KPOBU OINpenesiasIyM B »OeHb 1
basu BBemeHMA OO3H B MOMeHT BpeMenu 0 TIepen IIepBOM S.C.
UHBeKLMel cpelb-HOoCUTess PBS miam 30 Mxr/kr SEQ ID NO: 6, a 3arTem
uepes 1, 2, 3, 4, 6 u 24 yaca IIiocJe BBeIOeHMsS  OO3H.
[locnenonynoeHHy OO3Y BBOOWIJIM B IIepuon Mexny cOopoM o0paslob
KPOBM B MOMEHTE BPEMEHM uUepes 6-24 uyaca.

Y XMBOTHHX, 00pab®oTaHHEX C IHoMmombilo SEQ ID NO: 6, Habomain
BHPpaXeHHOEe CHMXEeHMEe KOHIEeHTpaluM IJIOKO3H B KPOBM B TeueHue 24
YyacoB. B oTiMuMe OT STOT0, Y KOHTPOJBHEX MeIed ¢ DIO TakoTo
M3MeHeHMI KOHIeHTpalui IJIOKO3H B KPOBUM He Habgomau (durypa 2) .

2) Macca TeJa

InourenpHasa oOpaboTKa IOBaXIOH B IOeHb XMBOTHEIX C DIO C IIOMONBIO
30 Mxr/xT SEQ ID NO: 6 BH3HBajla CTadbMIIbLHOE CHMKeHMe MacCCH Tejla B
TeueHre 28 pgHeM (a3 obpadoTKM IO CcpaBHeHMI C Tpynmnou c¢ DIO ¢
0bpaboTkoM cpenoM-HocHuTeJeM (durypa 3). IJauTesibHasg o00paboTka
IOBaXIOE B IeHb C rnomombio SEQ ID NO: 6 npuBoamiia K CTATUCTUUECKHU
3HauMMoMy OoJiee BHpPaXeHHOMY CHWXEHMI MAaCCH TeJjla B TeueHUe 28
oHel ©¢ass BBeIeHMS HO3H II0 CpaBHEHMIO C XMBOTHEMM ¢ DIO,
06paboTaHHHMM CcpeloVi—HocuTeJleM (ourypa 4, Tabdauia 10).

3) O6masa Macca Xupa B OpT'aHu3Me

V3MepeHusda ofmel MaccCH XMpa B OpTraHM3Me IMIPOBOOMIM B IeHb 37
[Iepel BEBeIeHMEM IO3H M B JIeHb 26 (as3sH BBeIeHUSA IO3H.

[lapalleJIbHO C BHPAXEHHOM IIOTepel MacCCH Teja IJIMTeJIbHasd
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obpaboTka OBaXOH B OeHL XMBOTHHX C DIO ¢ mnomombio 30 MKT/KD SEQ
ID NO: 6 npuBommja K CTAaTUCTUMUECKM 3HauMMOMy OoJiee BHpPaXeHHOMY
CHMXeHMI0 ofmel MacCH XMpa B OpTlaHKM3Me B TeueHMe 28 1nHelw ©das3u
BBEIOEeHUS HO3HE I[I0 CPaABHEHMI C XUBOTHEMM C DIO, oOpaboTaHHEMU
cpenmovi—HocuTeneM (durypa 5, Tabauua 10).

4) TloTpebJjieHMe KOpMa

B kaxmoM KJIeTKe coIepXaJM II0 UYeTHpe MHIM, U HOoTpebleHue
KOpMa OlleHMBaJM Ha NPpOTSXKeHMM 28 nHel (ass BBeIeHMS IO3H.

[Tocye Hauajla BBeIeHMA O3 IJUTeJIbHad o00paboTka IOBAXOH B
OeHb ¢ nomompio 30 MKD/kr SEQ ID NO: 6 ofecneumBajla CHUXKEHUE
YPOBHHA noTpediieHnu s KOpMa, OIOHAaKO MBI [IPUBHKAJIN K
bapMakoJIOTHMUEeCKMM 20bekTaM B TedeHMe OIPMMEPHO IecAaTr nHeu. Ilociie
STOT0 OlleHMBaeMoe IoTpebjieHMe KopMa OBUJIO COINOCTaBMMEIM  MeXIy
rpynnaMM ¢ DIO ¢ obpaborkor SEQ ID NO: 6 m c oBpaboTKoM cpemon-—
HocuTeJeM (purypa 6).

5) Macca reueHM Iepel YMEPUBJIEHUEM

B nmeHb 28 MHIel¥ IOABepraliM DBTaHasuM depes 4 uyaca IOCIHe
BBeOeHUd yTpeHHeM OO3H M cobupaln obpas’lbl IeueHU.

InourenpHasa oOpab®oTKa IOBaXIOH B OeHb XMBOTHEIX C DIO C IIOMOILIO
30 Mrr/xr SEQ ID NO: 6 OpuBOIOMJIa K CTATUCTUUECKM 3HAUVMOMY
CHWXEHMIO MaCCH IIeUueHM B OeHb 28 (gask BBeIeHMS OO3HE 10 CPABHEHU
C XMBOTHEIMM C DIO, o006paboTaHHEMM cCcpemOoM—-HocuUTeJeM (durypa 7,
Tabiauua 10) .

6) YPOBHM  TpuUIJMLepunooB u LDL B IJIasMe KpPOBU IIepen
yMepmBJIEHUEM

B menr 28 u uUepe3 4 uyaca I0CJe BBeOeHUS YTPeHHeM OO3H VY
aHeCTe3MPOBAHHLEX MHIMEM, KOTOPHX He BO3IePXMBAJIM OT IIpMeMa IWIN,
cobupalM KPOBB IIYTeEM KPOBOIIYCKaHMA C OpOMTaJIbHOTO CHMHYCA.
InurensHasa obpaboTKa OBaXOE B OeHb XMBOTHHX C DIO ¢ nomombil 30
MKT/KT SEQ ID NO: 6 mOpuBoIMJIa K CTATUCTUUECKM SHAUMMOMY CHIMKEHMIO
KOHIeHTpaluh TPUTJINLIEPUIOB B rJjiasme KpPOBU npu OTCYTCTBUU
BO3IOEepPXMBaHMA OT IIpueMa umu (ourypa 8, Tabmumua 10) m LDL B
jIasMe KpoBU (durypa 9, Tabmmua 10) 1[I0 CpaBHEHMK C XUBOTHHEMU C
DIO, o06paBoTaHHEIMM CPeNOV—HOCUTEJIEM.

7) CTaTUMCTHUUYeCKME aHaJIM3H

Ha o¢urypax @»aHHBHEe OpUMBEIEHH B BHKIe CPeIHMX 3HaueHUNTSEM,
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CTaTUCcTMUeCKMe aHaJM3BE I[IPOBOIMJIM C IHoMombi Sigmaplot 12.5.
IByCcTOpOHHUE T—-KPpUTEPpUM IIPUMEeHIJIM »OJIS CPaBHEeHMS TPYIIH MHIEW C
DIO, obfpaboTaHHHEX CcpeloV—-HocUTeJleM (n=8), c rpynnou Mwmen c DIO,
0BpaboTaHHEIX TeCTHUpyeMeM obOpas3uoM (n=8). EciIu oTJuuue B CPeIHMX
3HaUEeHUAX Yy OIBYX TpyIn [IpEeBHIIAJIO 0,05, TO nxX cumnTaJm
CTAaTUCTUUECKM 3HAUMMO PAa3JMUHBEIMKM. [aHHBE OJ4 TPYIINH, I0Jy4daBlen
o6eIHEeHHEM palMOH — Cpeldy—HOCUTeJIb, IMIpMBEeIOeHH Ha oO(urypax, IIpu
2TOM OHM CJyXaT B KaudecTBe DTaJIOHHOT'O Habopa IOaHHBX IOJIA
cocTodaHMA 0Oes3 OXMPpEeHUId.

Tabauua 10. DSddexTH, [IOJIYYEeHHEIEe B pe3yJjibTaTe 28 OHen
IIOOKOXHOM ofpaboTkmM ¢ nomompio SEQ ID NO: 6, Yy CcaMOK MeIIeMn
C57BL/6 C aJMMeHTapHBEM OXupeHuem (DIO), HOJyYaBmMX KOPM. JJaHHEE

NpencTaBsgioT cofoM cpenHMe 3HaueHus + SEM. n=8/rpymnmna.

[NapameTp DIO—cpema—HOCUTEINb DIO-SEQ ID NO: 6
PBS mBa paza B meHb | 30 MKI/KI OBa pasa

B IeHb

N3MeHeHME MaCCH TeJla | +3,76 £ 0,40 -5,51 + 0,064

() P<0, 00001

VsMeHeHMe ofmel MacchH |+2,89 £ 0,27 - 4,68 £ 0,067

XMpa B opraHmu3Mme (T) P<0, 00001

Macca rIeueHm nepen 2,13 £ 0,08 1,10 £ 0,04

yMepmBJieHUueM (T) P<0, 00001

YpoBeHEL Tpurymiepunos B | 0,64 = 0,08 0,28 £ 0,04

rJjasMe KPOBU nepen P<0, 001

YMEepIBJIeHUEeM (MMOJIL/JI)

YpoBeHs LDL B 1uasmMe | 1,28 = 0,060 0,70 £ 0,06

KpOBU nepen P<0, 00001

YMEepIBJIeHUEM (MMOJIL /JI)

HouMep 11. KpaTKOBPEMEeHHHE U IJIMUTeJIbHEe »20dekTHl SEQ ID NO:

11 B OTHOUWEHMM VPOBHS TITJIOKO3E B KPOBM, MaCCH TeJa, ofmero

CoIepXaHMAad XlMpa B OpI'aHM3ME, NoTpeBJIeHU A KopMa, BeCa TIedeHIN

Inepell VYMePHBJIEeHMeM 1 TlapaMeTpPpOB ITIJIa3MBEL KPOBM TIepell VYMePIBJIEHVIEM

IoCJie MOOKOXHOM o0B6paboTKM YV caMok Memer C5H7BL/6 ¢  aJlMMeHTAapHLM

oXxmpeHreM (DIQ), HOOJIYUYABIMX KOPM

XuBoTHEHEe, IINTaH HcCCIeoOBaHMSI (daskBa, IIpedIeCTBYKIASI BBEISHMIO
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OOBH, GaBa BBeIeHMSI HOOSBH) , (apMaKoJIOIMUeCKOe BMellaTeJIbECTBO

Memielr ofpadaTeHBaaM IOBaXOH B OeHb C IIOMOMBID S.C. MWHBEKIUU
JIubo cpenrH-HoCcHTess PBS, Jsmbo 30 Mxr/xr SEQ ID NO: 11 B TeueHMe
28 @OHeM, 3a MCKJIOUeHMeM IOHS 1 M OHA 28, B KOTOPHE MHIIM IOJIyYaliu
pPasoBYK I0O3Yy. BeemeHre 1O3H B YTPEHHee BpeMd HauuMHaIM U
3aBepmaim ¢ 06:00 pmo 07:30 pmo moJgynHsa, a BBeIOeHMe JO3H B
[IOCJIENIOJNIyOeHHOe BpeMd ocymecTBJIaIM ¢ 2:00 mo 3:30 nocje HOJIynoHS.
B nevr 1 u pmeHb 28 (a3 BBeIeHMS OO3H BBOIWIIM TOJIBKO YTPEHHIW
nosy. IllpuMeHdaeMull oOOBEM COCTAaBJSI 5 MI/KT, U IO3Y PeryJIupoBaIu
COIJIaCHO TIIOCJIENHEMY IIOKaszaTeJld MaCCH TeJla, 3apelUMCTPUPOBaAHHOMY
OJIS KaXIoI'o MHIOVMBUIYYMA.

1) TIlpodunib YpPOBHEM TIJIOKO3H B KPOBUM Yy KMBOTHHX, II0JIyYaBIMX
KOpM B yTpeHHee BpeMda

XMBOTHEIE MMeJIM HeOTPaHMUEeHHH OOCTYII K BOIEe M KOPMYy B XomIe
SKCIepuMeHTa. B IOeHb 1 Qase BRBeOeHMSA OO3H Yy HeaHeCTe3MPOBAaHHHX
XMBOTHEIX COOMpaJM OIPUMEPHO 5 MKJI KPOBM IIYTEeM OTpe3aHMad KOHUMKA
XBOCTa B MOMeHT BpeMeHuM O mepel S.C. BBeleHMEeM IepBOM IO3H
cpenp—HocuTesida PBS mim 30 Mxr/xr SEQ ID NO: 11 u uyepes 1, 2, 3,
4, 6 m 24 yaca IocJe BBeleHMS IOO3H. 3abop KpPOBM B TeueHue 24
YacoOB IMIPOBOIMIIM Ilepell BBedeHMeM OO3H B OeHb 2. V3MepeHUs YpOoBHeM
TJIOKOBE MIPOBOIMIIM B LEJILHOM KPOBM UM B IOBYX WMJIM TpeX IIOBTOPHOCTAX
C IpUMeHeHMeM IJIIOKOMeTPOoBR Aviva.

Y XMBOTHHX, o00paboTaHHHX C nomomeid SEQ ID NO: 11, Habmomain
BHpaXeHHOEe  CHMXeHMe  KOHLeHTpaluM  TJIOKO3E B  KPOBU, KOTOpoe
COXpPaHAJIOCE B  TedeHMe 24  4YacoB. B oTamume OT B3TOTO, N
KOHTPOJILHEIX MHIIey ¢ DIO TakKoTo M3MeHeHMS KOHIEeHTpalMi IJIOKO3H B
KpOoBM He Habmawopmanu (ourypa 10).

2) Macca TeJa

Maccy Tejla W3MepAJM eXeOHeBHO B IHOpuMepHOo 06:00-07:30 z;mo
IoJyoHa co OHsa 32 no 38 ¢as3wH, OpedmecTBYIEV BBeIeHMO OO3H, U Ha
OpOoTSXeHUM 28 1nHeM (a3W BBeleHMS ITO3H. B xole asbl BBeOeHUSA
OO3E, 3a MCKJIKOYeHMeM IOHS 1 M 28, XMBOTHHEHX OOpabaTHBaJIM IBaXIH B
IOeHE C TIOMOmMBK S.C. MHBEKIMM JMOO cCpenas—HocuTeJssa PBS, smbo 30
MKT/KT SEQ ID NO: 11. IauTesbHag o0padoTka XMBOTHEX ¢ DIO cC
nomomepiod 30 MTD/KD SEQ ID NO: 11 BosHBajla CcTadbMiIbHOE CHIMKeHMe

MacCH TeJjla B TeueHUe 28 mOHer Qas3s o00pa®oTKM I[IO CpaBHEHUL C
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rpynmnor ¢ DIO ¢ 06paboTkoM Ccpelol—HOCUTeJIeM (burypa 11).
OnurenrHasda oOpaboTkKka OBaXOeE B HOeHb C 1nomomesld SEQ ID NO: 11
IpMEBOIMJIa K CTaATUCTUUECKM 3HauMMOMy ©OoJiee BHPaXeHHOMY CHIKEHUO
MaccChe TeJla B TeueHmMe 28 OHeM (asbl BBeOeHMS OO3H II0 CPaBHEHUMI C
XMBOTHEIMM C DIO, o0O0paboTaHHHEMM CpPpeloV—HOCUTeJIeM (IOBYCTOPOHHUM T-
Kpurepun, P<0,001, oéurypa 12, Tabiauua 11).

3) O6mad Macca Xupa B OpIT'aHU3Me

IOns omnpeznejeHusa oOmeM MacCH XMpa B OpTlaHM3Me B OeHb 37
lepen BBeIeHMEM IO3H M B HOeHb 26 Qass BBEeOEeHMS HOO3H IIPOBOIOUIIM
U3MepeHM C [IOMOIIBIO KOJIMUECTBEHHOTO AO0EPHOTO MaTHUTHOTO
pe3oHaHca (QNMR). B xoze ©®asH BBeOeHMSA OO3H Mellel oOpabaTHBaju
OBaXIOEl B IOeHb C IIOMOIBK S.C. MHBEeKUMM JHMOO cCcpenbp-HOoCUTeJa PBS,
Jguco 30 Mxr/xr SEQ ID NO 11.

[TapaJlyieJJbHO C  BHPaXeHHOM IoTepeM MaccChH TeJla IJIUTeJbHas
oBpaboTka IOBaXOH B IeHb XMBOTHEIX C¢ DIO ¢ mnomombio 30 MKIT/KD SEQ
ID NO: 11 npupoImMJa K CTATUCTUUECKM 3HauMMOMy ©OoOJiee BHpPaXeHHOMY
CHMXeHMI0 ofmeM MacCH XMpa B OpTaHM3Me B TeueHMe 28 1nHel ¢asH
BBeOeHUA MOOBE I[IO0 CPaBHEHMIO C XUBOTHEMM C DIO, oOpaboTaHHEMU
cpenmoVvi—HocUTeJleM (OBYCTOPOHHUM T-KpuTepuy, P<0,001, ourypa 13,
Tabiauua 11) .

4) TloTpebJieHME KOpMa

[loTpebiieHUE KopMa OLIEHUBAJIU Ha OCHOBaHMUU eXeIHEeBHOTO
M3MepeHMsa Beca KOHTeMHepa C KopMmMoM B 1epuonm 06:00-07:30 mo
IOJIyOHS. B KaxXIoy KJeTKe coIepXxajM II0 UeTHpe MBIM, U HoTpebljieHue
KopMa OINpemeliajiM Ha OPpOTsSxeHuM 28 nOHeM ¢asbl BBeOeHMS IJO3H. B
xome Gas3n BBeIdeHMS IJOBH Moled o00pabaTHBajM OBaXOH B OeHbL C
[IOMOIBID S.C. WHBEKIMM JMOO Ccpenu-HocuTeJis PBS, Jmbo 30 MKD/KT
SEQ ID NO 11.

[locJie HauvaJla BBeIOeHMS Oo3 obpadoTka ¢ nomomsio 30 MKI/KD SEQ
ID NO: 11 oO6ecneumBalla CHWXeHME YPOBHS MNOTpebJIeHMS KOpMa, OIHaKO
MHBIIM TIPMBHKAJIM K (QapMaKoJIOTMUYeCKMM 530dpeKTaM B TeueHMe IIPUMEPHO
15 ghem. Ilocye pgHa 15 dasbel BBeOeHMS OO3H OlleHMBaeMoe IMoTpebJieHue
KopMa OBJIO COIOCTaBMMBIM Ccpenu Memel ¢ DIO, o0pa®OTaHHEX C
noMomeio SEQ ID NO: 11 m cpemoV—HocutTeseM (durypa 14).

5) Macca nedeHM Iepel yMepPmBJIEHUEM

B menp 28 cofupalM KPOBL, 3aTeM BBOIMIM YTPEHHOIO IO3Y, U
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yepes 4 yaca II0CJe BBeleHMS IO3H NIPOBOOMIM HeKpOoIlcHMio. [IJI4 OaHHOM
HeJM XMBOTHHX IIOIBepraJiM SBTaHasMM C IIOMOMBID M30QJIypaHOBOMU
aHEeCTe3UM, KpOBb cobupalM IIYTEeM KPOBOIyCKaHMS C OpbOUMTaJIbHOTO
CUHYyCa C TOoCJenylomMMy CMelleHMeM IeMHBEX I[1I03BOHKOB, IeKaluTaluewn,
OIBYCTOPOHHEN TOpaKoTOMMUEMN, 00eCKpPOBJIMBaAHNEM VI yIaJleHEM
KM3HEHHO BaXHHX OPIaHOB IJIS TI'apaHTUM HACTYIUJIEHUS CMEPTU IIOCJe
[IOCJIEOHETO cbopa KpPOBHU. BaTeM cobupajm obpa3ell I[I€YeHU U
pPerUcCTpUpPOBaJIM MaccCy IIeUeHMU.

OnuTesibHasa oOpaboTKa OBaXIOH B OeHb XMBOTHEX C DIO C IIOMOIBIO
30 Mxr/xr SEQ ID NO: 11 npuBomIMia K CTATUCTUUECKM 3SHAUMMOMY
CHWXEHMIO MaCCH I[IeUeHM B HOeHb 28 ¢asbl BBeIeHUMSA OO3HE I[10 CPaBHEHUIO
C XMBOTHEMM C DIO, o00paboTaHHEIMM CpemoM—-HocuTesieM (IBYCTOPOHHUMN
T-xkpurepum, P<0,001, durypa 15, Tabiamua 11).

6) VYpoBHM TpuIIMlepunos, LDL, MHCYJMHa M TJIOKO3BE B ILJla3Me
KPOBU Ilepell YMEPIUBJIEHVEM

B 1nmeHr 28 cofupasaM KpPOBL, 3aTeM BBOOWIM YTPEHHKKO 03y, U
Uepes UeTHpe UYaca I[I0CJe BBeOeHMSI IOO3H I[IPOBOOMIIM HeKpoIcuwo. [Iidg
DaHHOM 1LeJiM XWUBOTHHEX, KOTOPHX He BO3INEpXMBAJM OT IIpMeMa IUIN,
IomBepraliM SBTaHa3MM C IIOMOIbLI M30QJIYPAaHOBOM aHeCcTe3UM, U KPOBb
cobupalM INyTeM KPOBOINYCKaHMS C OopOUTalIbHOTO CHMHYyCa OJIS M3MEepeHUs
napaMeTpPORB ILJIa3ME KPOBU.

Uepe3 UeTHpe uYaca IocJie BBeOeHMsa IocjielHeM IO3E B IeHb 28
da3H BBeIeHMS IOO3H II0 CPaABHEHMI C XMBOTHEMM C DIO, oOpaboTaHHBEMU
cpeImoV—HoOCUTeJIeM, IJMUTeJIbHasd o00padoTKa XMBOTHHX ¢ DIO C IIOMOHILIO
30 MKD/xT SEQ ID NO: 11 mnpuBoIMia K CTATUCTUUECKM SHAUMMOMY
CHMXEHMI0O KOHIEeHTpaluM TPUIVIMLIEePUOOB (OIBYCTOPOHHUM T—-KpUTepul,
P<0, 05, o¢urypa 16, mTabamuua 11), LDL (OBYCTOPOHHUNM T—-KpUTepuUl,
P<0, 0001, ourypa 17, Tabauua 11), wuHCyJIMHa (OBYCTOPOHHUNM T-—
Kpurepuy, P=0,001, o¢urypa 18, Tadbiauua 11) u TITJOKO3H B ILjla3Me
KPOBU IIPpU OTCYTCTBUM BO3IDEPXMBAHMA OT IIpUeMa OUIM (IBYCTOPRPOHHUM
T-xpurteputt, P<0,00001, odourypa 19, Tadbiauua 11).

7) CraTMCcTMUeCcKMe aHaJIM3H

Ha o¢urypax @»aHHBHEe OpPpUMBEIEHH B BMIe CPelIHMX 3HaueHUNTSEM,
CTaTUCcTUMUeCcKMe aHaJM3BE I[IPOBOIMJIM C IHoMombi Sigmaplot 12.5.
IByCcTOpOHHUEe T—-KPpUTEepUM IIPUMEeHSJIM OJIS CPaBHEeHMS TPYINH MHIEW C

DIO, obpaboTaHHHEX CcpeloV—HocUTeJleM (n=8), c rTpynnou Mwmen c DIO,
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00paboTaHHHX CcoeOMHeHMeM (n=8). EciM oTjmMuMe B CpPeOHUX 3HaUYeHMAX
Yy IOByxX Tpynn npepwmajio 0,05, TO MX CUMTalM CTATUCTUUYECKM 3HAUMMO
pasz3JuMuHEIMM . OaHHBEe »OJIA TPYIIOH, [DoJiydyaBmel ofOeOHeHHHM palloH -
Cpeny—-HOCUTEJIb, IIPMBeIeHH Ha (uIrypax, HO I[IPM 2TOM OHM CJIYXWUIM B
KaueCcTBe DTaJIOHHOT'O Hab®opa HOaHHHX IJIS4 COCTOSHUA Oe3 OXUPEHUI.
Tabauua 11. S50berTH], [IOJIYUYeHHEle B pesyJibTaTe BBeOeHUd
pasoBo¥ mosw SEQ ID NO: 11, y camok Memel C57BL/6 ¢ aJMMEeHTapPHBEM
oxupeHueMm (DIO), TM[oJy4daBmIMX KOpM. JaHHBEE I[IPEeOCTaBJIAT cobon

cpenHMe 3HauveHusd + SEM. n=8/rpymnmna.

DIO—cpema-— DIO-SEQ ID NO:
[IpuMep HOCUTENb 11
Hosza PBS nBa pasa B |30 MKI/KI' @OBa
IEeHb pasza B IeHb
- 7,74 £ 0,56
V3aMeHeHMe MaccCH TeJla (T) +4,49 + 0,40
P<0, 00001
VzMeHeHMe oOmeM MacCH Xupa B -6,84 + 0,46
+3,03 + 0,28
opraHusMe (T) P<0, 00001
Macca rleueHm nepen +1,07 = 0,04
+2,39 + 0,21
yMepmBJieHueM (T) P<0, 0001
YPpOBEHB TPUTJINLEPUIOB B
+0,34 £ 0,06
jasMme KpOBU nepen | +0,70 + 0,15
P<0, 05
YMepIBJIeHUeM (MMOJIL /JI)
YporeH:s LDL B IJIa3Me KPOBU +0, 84 + 0,05
+1,58 £ 0,12
nepen yMeplBJeHMeM (MMOJIL/JI) P<0, 0001
YPOBEHb MHCYJIMHAa B rJjiasme
+39,59 <+ 4,74
KPOBU nepen yMepmBJieHueM | +129, 35 + 21,81
P=0, 001
(MKT/JI)
YPpOBEHB TJIIOKO 3E B Jjiasme
+4,91 + 0,08
KPOBU nepen yMepmBJieHueM | +7,21 = 0,26

P=0,00001
(MMOJIL / JT)

HDouMmep 12. KpaTkoBpeMeHHHe 5sbdbexTHl SEQ ID NO: 6, SEQ ID NO:

8, SEQ ID NO: 9 B OTHOUIEHMM VPOBHS TUIIOKOSH B KPOBU IOCJE

IOONKOXHOM 0Bpaborku v camMok wvemer db/db ¢ mmafeToM, OOJYYaBIIMX

KOpPM

XuBoTHEHEe, IIJIaH HCCIeIOBaHMSI (daskBa, IIpedIeCTBYKIASI BBEISHMIO
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OoBH, baBa BBeOeHMS HOOBH) , dapMakooIMueckKkoe BMENATEJILCTBO

SO0POBHEX CaMOK MHIIEV, I[IoJYyUYaBIMxX OOeIHeHHHEM palmoH BKS.Cg-
(ncrTomenyrle) /0laHsd u CKJIOHHEIX K omnabeTy BKS.Cg—
+Lepr®/+Lepr®/0lalHsd c oxupenmeM, 3akasHBalIyM B Envigo RMS Inc. c
cobiyoaeHreM YCJIOBUM TPYIINOBOTO COIepXaHMd, OOCTAaBJAIM B YCJIOBUAX
TPYIIIOBOTO comepXaHUs u OCTaBJIAINU B YCJIOBUAX TPYIIIOBOTO
comepXaHMsa B OIOHOPA30BHX KJEeTKax Tula KkKopod®ku njasga obyBuM C
IIOOCTUJIKOM M3 OPEeBECHOM CTPYXKM OO IOHS 15 dase, OpedmecTByKIen
BBeIeHMI OO3H. Ha MOMEeHT Hadajla MCCJeIOBaHMA BO3pPAacCT MHIIEN
CoCcTaBJIAJ INpuMepHO 12 HeneJib.

Memre  comepXau B 2 YCJOBMAX  BUBapuA, BKJIOUAKMMX  LIMKJII
cBeT/TeMHOTa 12 u. (dhasa cBeTa 04:00 mo mnoaymHs - 4:00 mocae
NOJYOHSA) , KOMHATHY TeMIepaTypy OT 23 mo 26°C M OTHOCUTEJLHY
BJIaXHOCTEL oT 30 mo 70%. Bce XMBOTHHE MUMeJIM CBOOOIOHEIM HOOCTYII K
BOIe M palmMoHy Purina Fomulab 5008.

B nmeHr 9 nepen BBeIeHMEM NO3H OCYMECTBJISAIM M3MEPEHUS YPOBHS
IJIIOKO3EL B KPOBM M MaccCH TeJla (B Iepuon oT npuMepHo 08:00 1o
10:00 gpmo moJgynmHSa), a Takxkxe ypoBHaS HbAlc. B mens 15 ¢dasH,
IpenmecTBYOMe BBeOEeHMI0O ITO3H, XKUBOTHHX pPaclHpelesisajM B ITPYIIIH
obpaboTkn (n=8) M B HOBHE KJEeTKM C obeclleueHMEeM COOTBETCTBUSA
cpeIHMUx IIokasaTejeld HbAlc M MaccCH Tejla cpeln Bcex rpynn db/db.
ComnocTaBUMylD II0 BO3pPacTy TIPYyINy, IIoJydaBmylo OOeOHEeHHBIM pallloH,
BRJIIOYAJIN B uccJiegopaHue B KauecTBe 3O0POBOTO 2TaJioHa c
OBeOHEeHHEIM PalMOHOM.

llepen 1nHeM 1 dasel BBedeHMS HOO3H TeCTUPYEMBl obpasell
pazbarjsaian dochaTHO—COJIEBHM OydepHBIM pacTBopoM (PBS, Gibco, ©6e=3
CaCl, mu MgCl,) DO KOHUeHTpaluuM 1 MI'/MJI, ¥ aJMKBOTH ITaHHOTO
UCXOOHOTO PacTBopa XpaHWUJIM Opu IOpuMepHo < —-60°C. B menr 1 @dasu
BBeIeHUSI HOO3H aJIMKBOTH MCXOIHOTO pPacTBOpa pasMopaxuBaliu, WU
pacTBOp TecTUpyeMOoT'o obOpaslla OJd BBeldeHMS IIOCPeICTBOM MWHBLEKLUN
noJiyyaluM B CBeXeM BUIOe IIyTeM ero pas3barjieHMda C TOoMomsil PBS mo
OOCTVXeHUSS TpedyeMOoM KOHLEeHTpaluM.

B neHB 1 ¢dasm BBemeHMs pHos3m Memelt db/db omuMH  pas
oBpabaTHBaJIM C IIOMOWBKD S.C. MWHBEKUUM JMbO cCcpenb—HocuTena PBS,
JINB0 30 MKI/KT TeCTUPYEMOTO obpasua. S3TaJIOHHYD TPYIIIY C

oBemHEeHHBEIM PalyoHOM ofOpabaTeHBalM OIOVH pas3 ¢ IIOMOmb S.C.
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MHBEKUIUNM Cpels—HoCuUTeJid PBS. BeRemeHMe OO3H HaAUMHAJIM UM 3aBepliajimu
c 08:00 mo 10:00 mo moaynHs. IlpuMeHSeMB OOBEeM COCTaBJIAI 5
MJI/KT, ¥ OO3Y pPeryJMpoBalJiM COIJIACHO IIOoCJelHeMy IIoKasaTeJllo MacCCH
TeJla, 3aperMCTPUMPOBAHHOMY IJIA KaXIOoT'O MHIOMBUIOYYMA .

1) Tlpodnib YPOBHEM TJUIOKO3H B KPOBUM Yy XKMBOTHHEX, II0JIyYaBIMX
KOPM B yTpPeHHee BpeMsa

XMBOTHEIE MMeJIM HeOTpPaHMUeHHHM IOCTYIl K BOIe M KOPpMy B XoIe
DKCIIepuMeHTa. B nmeHb 1 Qasbel BBeOeHMS IOO3H [IPMMEPHO 5 MKJI KPOBMU
cobupaliM IIyTeM OTpPe3aHMsd KOHUMKa XBOCTa 3a

30 MMHYT M B MOMeHT BpeMeHu O IIepeln oOlIpeleJieHMeM JI0OBIX
IPYTUX  HOPWXM3HEHHHX IIoKa3aTeJlel. B MoMeHT BpeMeHuM 0  MBIOK
nojiyyajau S.C. IOO3Y cpenw-HocuTesa PBS Jsmbo 30 Mmxr/xr SEQ ID NO:
6, SEQ ID NO: 8 mmm SEQ ID NO: 9. [OHOJIHUTEeJIbHEEe o0O0pa3lH KpOBU
cobupanmu uyepesz 0,25, 0,5, 1, 1,5, 2, 3, 4, 6, 8 m 24 yaca Hocie
BBeOeHMUd IOO3H. JV3MepeHMs YPOBHEeM TUIKO3H IMIPOBOIMIJIM B lLeJLHOM
KpOBU C IIpMMeHeHeM  IJIOKOMeTpoB  AlphaTRAK. Ecmamu 3HaYeHuA
KOHLEeHTpaluy TDJIOKOS3E COIJIACHO OBYM UM3MEpeHMAIM OTJIMYaIMCh Ha
bojlee uem 20 MI'/IOJI, TO PeIUMCTPUPOBAJM TpeThbe 3HaueHMe. ILJomanb
non KPpUBOM 3aBUCHUMOCTH (AUC) YPOBHEN TJIIOK O 3EI B KPOBU
PacCCUMTHBaJIM C [IOMOIIELIO crocoba Tpaneuumt U OJ4g nepuona,
cocTaBJadpmero 24 yaca II0oCJie BBeIOeHMS OO3H.

OnHOKpaTHad ofbpadtoTka wMemel db/db ¢ 1muadeToM, KOTOPHX He
BO3IEpPXUBAJIM OT IIpHeMa OumM, ¢ noMmombio 30 Mxr/xr SEQ ID NO: 6,
SEQ ID NO: 8 mium SEQ ID NO: 9 B TeueHMe 6 uUyacoB obOecneuupBala
HOpMaJM3alluio TUIepIJIMKEeMMM IO KOHLEeHTpaluyi ITJIOKO3H B KPOBU IIpU
OTCYTCTBUM BOB3IEPXMBaAHMA OT I[IpMeMa UM, HaOJIoIaeMHX Y STaJIOHHHX
MBIIEM  ©e3  OXMPeHHud, IoJIydaBmmMx ODeOHeHHHM  palMoH. CpenHue
3HAUEHMSA KOHIeHTpallMM IJIOKO3H B KPOBM Uepe3 IOBalllaThk UYeTHpEe dYaca
[IocJie BBeIeHMSa IOO3H y Bcex 00pab®oTaHHEX XWBOTHHX COOTBETCTBOBAJIMU
MCXOOHOMY YPOBHD W OpUBIMXaJINCh K HeMy (dpurypa 20) .
OnHOKpaTHasg obpaborTka wmemel db/db ¢ mmadteTroM ¢ nomMombpio 30 MKI/KT
SEQ ID NO: 6, SEQ ID NO: 8 wmmm SEQ ID NO: 9 mnpuBommia K
CTAaTUCTUUECKM 3HaAUMMOMY CHMWXxeHMio AUC ypOBHeM IJIOKO3H B KPOBU IIO
CpaBHeHMIO C TpYINoM ¢ 1mabeToM — cCcpela—-HOCUTEeJb (oIDHODaKTOPHLIM
ANOVA, cnoco® IanHHeTa, P<0,001 BCce rpynnsa oOpaboTKM IO CpaBHEHUI

C Tpyanoy c mmabeToM — cpela—-HOCHUTeJb, ourypa 21, Tabiuua 12).
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2) CTaTHMCTHMUEeCKMEe aHaJIM3H

Ha o¢urypax @»aHHBEe OpPpUMBEIEHH B BHKIe CPeIHMX 3HaueHUNTSEM,
CTaTUCTMUeCKMe aHaJM3BE I[IPOBOIMJIM C IHoMombi Sigmaplot 12.5.
OnHODAKTOPHEM IOUCIEPCHMOHHENM aHalM3 ¥ MHOXEeCTBEeHHEEe CpaBHEeHUSA
(cmoco® [JaHHeTTa) MOPOBOOMJIM CO CpaBHeHMeM Tpynne Memel db/db ¢
onabeToM, OXVPEHMEM, 00paboTaHHHX CpedoM—HOCUTeJIEM (n=8), c
kaxmgor wm3 wemer db/db ¢ gmaberoMm, oxupeHmeM, 00padoTaHHHX
coemuHeHreM (n=8). EcCIM OTJIMUMEe B CpPeOHMX 3HaueHUAIxX Yy IBYyX TIpPYIII
npesemaJio 0,05, To MX cCcUMTalIM CTATUCTUUECKM 3HAUMMO pPas3JIMUHBMU .
IOaHHEIe @OJd Tpynne 06e3 pmuabeTa, I[oJydaBmelr oOemHeHHHM palMoH -
CpeIy—HOCHUTeJIbL, IIpPpMBEeOeHH Ha ourypax, IOpM 5STOM OHM CJIyXaT B
KauecTBe DTaJIOHHOTO Habopa MHOaHHHX OJIS COCTOAHMA 06e3 OXMpeHud,
Bes nuabera.

Tabmuua 12. S0beKTH, IIOJYUYEHHEE B pesyJbTaTe IIOIKOXHOM
obpaborTku c nomomebilo SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 9 vy
caMoK MBIIem db/db C nmnadeToM, oJIy4daBIINX KOPM. OaHHHE

NpencTaBysgioT coBol cpenHMe 3HaueHus + SEM. n=8/rpymnmna.

Db/db- db/db-SEQ | db/db-SEQ db/db-SEQ ID
[MpuMep cpena-— ID NO: 6 ID NO: 8 NO: 9
Iosa HocuTenek | 30 wMrrD/xr | 30 MKI'/KT | 30 MKI'/KI' OIMH
PBS OIOIVH pas OIOVH pas pras
AUC YPOBHEM
TJIIKO 3L B 376,58 +
046,38 406, 72+34, 422,08+37,43
KPOBU (MMOJIL/JI 23,20
+45, 04 41 P<0,001 |P<0O,001
B TeueHMre 24 P<0, 001
JacoB)

puMep 13. KpaTkoBpeMeHHHEe 2bdekTel SEQ ID NQO: 7 B OTHOUEHUM

YPOBHA TUIOKO3EL B KPOBM IIOCJIE IIOIKOXHOM 0bpaboTKM V CaMOK MEIIEe M

db/db ¢ mmaBeToM, OOJYUABIUX KOPM

XuBoTHEHEe, IJIaH HcCcIeloBaHMsI (daskBa, OIpedIeCTBYKIASI BBEISHMIO
Oose, OGaBsa BBeIeHUS HOOSBH) , dapMakoJIOoIMueCKOe BMEUATEIBCTBO

SO0POBEX CaMOK MHIIEeM, I[IoJYyUYaBIMxX oOOeIHeHHHEM palmroH BKS.Cg-
(ncromenyrle) /0laHsd u CKJIOHHEIX K omnabeTy BKS.Cg-—
+Lepr®/+Lepr®/0laHsd ¢ oxupenmeM, 3akasHBaiIyM B Envigo RMS Inc. c

cobneHreM YCHOBMﬁ TPYIIIIOBOTI'O COIOepXaHMAd, OOCTAaBJIAJIM B YCIJIOBMAX
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TPYIIIOBOTO comepXaHusa n OCTaBJIAJIU B YCJIOBUSAX TPYIIIOBOTO
comepXaHMsda B OIHOPA30BEX KJIETKax THUIla KOpoOKM mJja o6yBU C
IIOOCTUJIKOM M3 OPEeBEeCHOM CTPYXKM OO IOHS 15 dasw, OpemmecTByKIen
BBelIeHMI OO3H. Ha MOMEeHT Haudajla MCCcJelIoBaHMA BO3pPAaCT MHIIEN
COoCTaBJIgJl NIPUMEPHO 12 HemeJib.

Memnen comepxajlu B  YCJIOBMAX  BUBapUL, BKJIOUAKMMX  LIMKJI
cBeT/TeMHOTa 12 u. (dhasa cBeTa 04:00 pmo mnoaymHs - 4:00 mocae
NOJIYOHA) , KOMHATHYID TeMIepaTypy oT 23 mo 26°C UM OTHOCUTEJLHYD
BJaxHocTsr oT 30 mo 70%. Bce XMBOTHHEE UMeJIM CBOOOOHHEM IOCTYII K
BOoe M palumoHy Purina Fomulab 5008.

B nmeHb 9 rIepen BBeleHMEM IO3E OCYUWECTBJIAJIM M3MepeHUHd YPOBHSA
TJIIOKO3EL B KPOBM M MacCChH Tejla (B Iepuon oT OpuMepHo 08:00 1mo
10:00 @pmo mnoJaynHs), a Takxe ypoBHAa HbAlc. B meHsr 15 o@QaswH,
npelmecTBYIE BBEeIEHMIO IO3H, KUMBOTHHX pPacOpelesaly B TPYIIIH
obpaboTku (n=8) M B HOBHE KIJIeTKM C obeclledyeHUEeM COOTBETCTBUSA
cpenHux IokKasaTeJjier HbAlc M MacceH TeJjla cpeIr Bcex rTpynn db/db.
ComocTaBuMy II0 BO3pacTy TPYINY, IIOJydYaBmyl oOeIHeHHHM palMXoH,
BKJIOUAJIN B uccyjenopaHue B KauecTBe 3O0POBOTO nTaJioHa C
OBeOHEeHHEIM PallOHOM.

Ilepen nHeM 1 dasbl BBedeHMS HOO3H TeCcTUpPYeMbll obpasell
pazbariasin dochaTHO—COJIEBHM OydepHEIM pacTBopoM (PBS, Gibco, ©6e=3
CaCl, u MgCl,) DO KOHUeHTpalMM 1 MI'/MJI, ¥ aJMKBOTH JaHHOTO
UCXOOHOTO PacTBopa XpaHWUJIM Opu IOpuMepHo < —-60°C. B gmenr 1 @daso
BBEeOEeHMS HO3HE aJIMKBOTHEH MCXOIHOTO PacTBOpa pas3MOopaxXwuBalM, WU
pPacTBOp TecTUMpyeMoTo ofpaslla -OJ49 BBeIOeHMS IIOCPEeICTBOM MWHBEKIUM
noJiyyaluM B CBeXeM BUIOe IIyTeM ero pas0arjieHMd C TOoMomsil PBS @mo
OOCTUXeHUSS TpedyeMOoM KOHLeHTpallM.

B neHB 1 dasn BBemeHMs @Hos3m Memeld db/db omuH  pas
oBpabaTHBaJM C IIOMOWBKD S.C. MHBEKUUM JMOO cCcpenb—HocuTend PBS,
JIMB0 30 MKI'/ KT TeCTUPYEMOTO obpasua. S5TaJIOHHYD TPYIIIY C
oBemgHeHHEIM palMoHOM obpabaTEBalM OIMH pas3 C TIIOMOINBK S.C.
MHBEKUIUNM Cpelbs—HoCcuTesid PBS. BeReneHMe OO3H HaUMHAJIM UM 3aBepliajiu
c 08:00 mo 10:00 mo momynHs. IlpuMeHSeMB OOBEeM COCTaBJIAN 5
MJI/KT, U OO3Y pPeryJrpoBalJiM COIJIACHO IIOoCJelHeMy IIoKasaTeJllo MacCCH
TeJla, 3aperMCTPUMPOBAHHOMY IJIA KaXIOoTO MHIOMBUIOYYMA .

1) IIpodmye YPOBHEM IJIOKO3H B KPOBU Y XMBOTHHX, I[I0JIYyYaBIIMX
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KOPM B yYTpPEeHHee BpeMs

XMBOTHEIE MMeJIM HeOTpaHMUeHHHM IOCTYIl K BOIe M KOPMy B XoIe
DKCIIepuMeHTa. B nmeHb 1 Qasel BBeOeHMS IO3H [IPMMEPHO 5 MKJI KPOBMU
cobupaliM MIyTeM OTpPEe3aHMsd KOHUMKa XBOCTa 3a

30 MMHYT M B MOMeHT BpeMeHu O IIepel olIpeleJieHUMeM JIOBIX
IPYTUX  HOPWXM3HEHHHX IokKa3aTeJlel. B MomMeHT BpemMeHu 0 MBIIM
noJjiyyajau S.C. IOO3Y cpedn-HocuTesnd PBS Jsmbo 30 Mxr/xr SEQ ID NO:
7. IHOIOJHUTEJNEHEEe O0O0Opas3le KpoBM cobupaim uyepes 0,25, 0,5, 1,
1,5, 2, 3, 4, 6, 8 m 24 yaca I0CJe BBEIOEeHMS [OO3H. J3MepeHUsd
YPOBHEV  TUIOKOB3H IIPOBOIMJIM B  LEeJBHOM KpPOBM C  IIPUMMEHEHMNEM
TJIIOKOMETPOB AlphaTRAK. Ecnu 3HaUEeHUA KOHIIeHTpalum T'JIIOK O 3LBI
COTJIaCHO IBYM M3MEepPeHMIM OTJIMUaJIMCh Ha 0oJjiee uem 20 w™Mr/mi, To
pPerucTpupoBaliM TpeThe 3HaueHMe. I[Jomanb IIOI KPUBOM 3aBUCHUMOCTH
(AUC) ypOBHeM IJIOKO3H B KPOBM PAaCCUMTHBAJIM C IIOMOIBI crocoba
TpaleluuM ¥ IJ4 I[Iepuola, COCTaBjgomero 24 dYaca I0OCJe BBeIeHUMA
LOO3HL.

OmHOKpaTHas ofbpaborka wemelt db/db ¢ #guabeToM, KOTOPHEX He
BOBIOEpPXMUBANIM OT IMpreMma oumu, c nomombio 30 MKD/Kr SEQ ID NO: 7 B
TedueHMe 6 YacoB ofbecneurBalla HOpMaJM3alLMD TUIEPTJIMKEMMM IO
KOHIeHTpalUui TJIOKOS3E B KPOBU IIPM OTCYTCTBUM BO3OEPXMBAHUSI OT
opreMa OIumum, HabJogaeMeEx Yy STAaJIOHHHX Mbmmel ©0e3  OXMpeHud,
IoJiydaBmmMx oOOeNOHeHHBM paluMoH. CpelHsSsa KOHLeHTpaluusa ITJIOKO3H B
KpOBM Uepe3s OBalllaTk UYeTHpEe dYaca IocCJie BBeOeHMsS TO3H Y
oBpaboTaHHEIX C TIHoMomp SEQ ID NO: 7 XWMBOTHHX COOTBeTCTBOBAaJa
UCXOOHOMY VYPOBHIL (puTypa 22). OmHOKpaTHasg ofbpadtoTka Memelr db/db
¢ mmaberom ¢ 1nomomeio 30 wmMkr/xr SEQ ID NO: 7 npuBogMia K
CTaTUCTUUECKM 3BHaAUMMOMY CHMWXxeHMio AUC YypPOBHEeM IJIOKO3H B KPOBM IIO
CpaBHeHMIO C TpVYINoM c 1muadbeToM — cCcpela—-HOCUTeJb (OoOHODaKTOPHLIM
ANOVA, cnoco6 [HanxHHeTa, P<0,001 SEQ ID NO: 7 10 CpaBHEHUID C
Tpynnou ¢ muadeToM — cpela—HOCUTEeNb, ourypa 23, Tabiauua 13).

2) CTraTHMCTHMUEeCKMEe aHaJIM3H

Ha o¢urypax @»aHHBEe OpPpUMBEIEHH B BHKIe CPelIHMX 3HaueHUNTSEM,
CTaTUCcTUMUeCcKMe aHaJM3B I[IPOBOIMJIM C IIoMombi Sigmaplot 12.5.
OnHODAKTOPHEM IOUCIEPCHMOHHENM aHalM3 ¥ MHOXEeCTBEeHHEEe CpaBHEeHUSA
(cmoco® [JaHHeTTa) MOPOBOOMIIM CO CpaBHeHMeM Tpynne Memel db/db ¢

nrabeToM, OXMpeHMeM, 00paboTaHHHX Cpemod—-HocuTejgeM (n=8), cC
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mvemamu  db/db ¢ momabeToMm, oxupeHMeM, O00pad®OoTaHHEMM COeOUHEeHMEM
(n=8) . EcCJaM OTJAMUMEe B CPpeIHMX 3BHAaUeHMHAX Yy IOBYX TIPYIN IIPpeBHIIajio
0,05, To MX cCcuMTaJIM CTATUCTUUECKM 3BHAUMMO Pa3JIMUHEMK. JaHHBE OJI4
Tpynnel  6es nwmaberTa, noJydaBmel oOeOHeHHBM pallMoH — cpely-—

HOCHUTeJIbE, IIPpMBEeIOEHE Ha @MI‘yan, IIprn STOM OHM CJIyXaT B KadecCTBe

2TaJIOHHOTO Habopa HOaHHHX OJS9 COCTOAHMA 0e3  OXMPeHUd, tes
ouadera.
Tabmmuua 13. SdbdexTH, MOJYUYEeHHHEe B pesyJabTaTe [IOOKOXHOM

obpaborky c nomomeio SEQ ID NO: 7 y camok Memer db/db ¢ mmaberowm,
IOJIyUaBIMX KOpM. JaHHEE MOpelcTaBJIglRT CcoboM cCcpelHMe 3HaueHusd =T

SEM. n=8/rpynna.

Db/db-cpena-—

[IprMep db/db—-SEQ ID NO: 7
HOCUTEJb
Ioza 30 MKI'/KT OIOMH pas
PBS
AUC YPOBHEN
TJTIOK O 3B B

480,59+21, 92
P<0, 001

KPOBM  (MMOJIB /JI 705,52+49, 31
B TeueHue 24

JacoB)

[pumMmep 14. KpaTkoBpeMeHHHe 5bbexkTel  SEQ TID NO: 11 B

OTHOHWMEeHNNM VPOBHA TJIKKO3EL B KPOBM IIOCJIE IIOIKOXHOM o0paboTKM Yy

camok Mpemern db/db ¢ mmabeToM, OOJYYaABIMX KOPM

XuBoTHHE, IINNaH HccIeloBaHMsT (daskBa, OIpedeCTBYKIASI BBEISHMIO
OOBH, baBa BBeIOeHMSI HOOBH) , dapMakoJIOoIMUueCKOoe BMellaTeJIbECTBO

SOOPOBEX CaMOK MHIIEeV, I[IOoJYyUYaBIMxX OOeIHeHHHEM palumoH BKS.Cg-
(ncTomenHyrle) /0laHsd " CKJIOHHEIX K omnabeTy BKS.Cg—
+Lepr®/+Lepr®/0laHsd ¢ oxupenmeM, 3akasHBaJIM B Envigo RMS Inc. c
cobiomeHreM YCJIOBUM TPYIINOBOTO COIepXaHMd, OOCTAaBJAIM B YCJIOBUAX
TPYIIIOBOTO comepXaHusa n OCTaBJIAJIU B YCJIOBUAX TPYIIIOBOTO
comepXaHMsa B OIHOPA3O0BEX KJIETKax THIla KOpoOKM mJja o6yBU C
IIOOCTUJIKOM M3 OPEeBEeCHOM CTPYXKM OO IOHS 15 dasw, OpedmecTByIen
BBeIeHU OO3H. Ha MOMeHT Haudajla MCcJelIoBaHMA BO3pPAaCT MHIIEH
CoCTaBJIgJl NPUMEPHO 12 HemeJb.

B meur 15 @as3H, OpedmecTByKIeM BBeOeHMIO MHOO3H, XMBOTHEX

pacnpenesyaamM B 2 Tpynne  obpaboTku (n=8) M B HOBHE KJETKM C
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obecrieueHMeM COOTBETCTBUA CpelHMX IokaszaTejel HbAlc u MacchH TeJia
cpemmu Bcex Trpynn db/db. ComocTaBUMyK IIO BO3pacTy TIpPYyIIly,
noJyduaBmyn oOelIHEeHHEM palMOH, BKJUYAJIM B MCCJedoBaHMe B KauecTBe
300POBOTO BTaJlIoHa C OOeIHEeHHEM pPallMOHOM.

llepen 1nHeM 1 dasel BBeleHMA OO3H TeCcTUPYeMeElM obpasell
pazbaBiasaiau ¢ochaTHO—COJIEBHM OydepHEIM pacTBOpoM (PBS, Gibco, ©6e3
CaCl, m MgCl,) OO KOHUeHTpauum 1 MI'/MJI, ¥ aJMKBOTH ITaHHOTO
UCXOOHOTO PacTBopa XpaHWUIM Opu IOpuMepHo < —-60°C. B menr 1 @dasu
BBEeOeHUA HOBE aJIMKBOTH MCXOIOHOT'O pacTBOpa pasMopaxXmpBalv, WU
pacTBOp TecTUpyeMoI'o obpasla OJS BBEeIeHUS IIOCPEeOCTBOM MHBEKLIUM
noJjiyyaju B CBeXeM BuUIOe IIyTeM ero pasbabkjieHud C nOoMomsi PBS mo
OOCTVXKeHUSI TpebyeMOoM KOHILEHTpalWM.

B menr 1 (dasw BBemeHusa pHo3w Memelr db/db omuH  pas
obpabaTHBaJM C IOMOIBIL S.C. MHBEKUUMM JHMOO Ccpene-HoCKUTessa PBS,
JImbo 30 MKID/KD TeCTUPYEMOTO oBpazsua. STaJIOHHy© Ipyldny C
OoBeOHeHHEIM palMoHOM obpabaTeBaliM OIOMH pas C IIOMOIBKD S.C.
MHBEKLIMM Cpenb-HOoCHUTeJia PBS. BBeleHMe OO3H HaUuMHAJIM UM 3aBepllajiu
c 08:00 mo 10:00 mo momnynHsa. IlpuMeHSeMBEM OOBEeM COCTaBJIAJ 5
MJI/KT, U QJO3Y PeryJupoBaliM COIJIACHO IocJelHeMy IIoKasaTeJllo MacCCH
TeJla, 323aperMCTPUMPOBAHHOMY IOJIS KaXIOoT'O MHIOMBUIOYYMA .

1) Ilpodunib YPOBHEM TIJIOKO3H B KPOBU Y XUMBOTHHX, II0JIYyYaBIMX
KOPM B yTpeHHee BpeMsa

XMBOTHEIE MMeJIM HeOTPaHMUEHHHY IOCTYIl K BOIe M KOPMYy B XoIe
DKCIIepuMeHTa. B meHb 1 (asel BBeOeHMS IOO3H [IPMMEPHO 5 MKJI KPOBMU
cobupaliM MIyTeM OTpe3aHMsd KOHUMKa XBOCTa 3a

30 MMHYT M B MOMeHT BpeMeHu O Iepen olpelelJIeHUEM JIOBIX
IPYIUX OPWAXM3HEHHHX IokKa3aTeJel. B MomMeHT BpemMeHM 0 MBIM
nojiyyajgu S.C. IOO3Y cpeldn—-HocuTesd PBS Jsmbo 30 Mxr/xr SEQ ID NO:
11. JonomHuUTeJIbHEIEe oOpas3lb KpoBU cobupasm uyepe3z 0,25, 0,5, 1,
1,5, 2, 3, 4, 6, 8 m 24 yaca I1ocCJe BBeIeHMS JO3H. J3MepeHUsd
YPOBHEWV  TUIOKOB3HE INIPOBOIMJIM B  LeJBLHOM KPOBM C  IIPMMEeHeHMNeM
TJIIOKOMETPOB AlphaTRAK. Ecmm 3HaUeHUd KOHIIeHTpalun TJIIOK O 3EL
COTJIaCHO IBYM M3MepPeHUIM OTJIMUaJIMCh Ha O0oJjiee ueM 20 ™Mr/mj, To
PeTUCTPUPOBAJIM TpeThe 3HaueHMe. I[lJomanb I[IOO KPMBOM 3aBUCHMMOCTU
(AUC) ypOBHeM TJIOKO3H B KPOBM pPaCCUMTHRBAIM C I[IOMOMEBI ClIocoba

Tpaleuu ¥ »OJ4 IIepuoma, cocTaBjgwmero 24 uyaca TIocje BBeleHUA
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OO3HL.

OnHoKpaTHasg ofbpadtorTka Memelr db/db ¢ 1muadeToM, KOTOPHX He
BO3IEpPXMBAJIM OT NpMeMa OumM, C nomombio 30 MxD/xT SEQ ID NO: 11 B
TedeHMe 6 YacoB ofbecneurpalla HOPMaJIM3alup TUIEPTJIMKEMUMM IO
KOHIeHTpaluM TJIOKO3E B KPOBU IIPM OTCYTCTBUM BO3IEPXMBAHUA OT
npremMa IIumu, HabJogaeMHx Yy  STaJIOHHHX Mbemer ©6e3  OXMpeHud,
IoJiydaBmmMx OOeIHeHHHM paluoH. CpelHMe 3HaueHMsS KOHIeHTpalluu
TJIDKOBE B KPOBM Uepe3 OBalllaThb UYeTHPEe Yaca II0CJie BBEIOEeHMS IO3H Y
obpaboTaHHHX C nomomebil SEQ ID NO: 11 XMBOTHEX IIO-IIpeXHeMy OB
HMXKe MCXOIOHEIX KOHILeHTpauun (durypa 24). OmHOokpaTHasa obpaboTka
mvemer db/db ¢  mmaberom ¢ nomomeilo 30 wMxr/kr SEQ ID NO: 11
OpuBOIMJIa K CTaATUCTHUUYECKM 3HaAUMMOMY CHMWXeHUi0 AUC ypOBHENM IJIOKOS3EH
B KPOBM IIO CpaBHeHUID C Tpynrnon ¢ amadeToM - cCcpelda—HOCUTEeJb
(omHObakTOPHHY ANOVA, crnoco® IJaHHeTa, P<0,001 SEQ ID NO: 11 1o
CpaBHeHUIO C Tpynnom ¢ amadeToM -— cpela-HOCUTeJL, ourypa 25,
Tabmuua 14) .

2) KoHLeHTpaluuy  TpHaUUJITJMLEPUHAE B  CHBOPOTKE KPOBU Yy
XMBOTHEIX, I[IOJIydaBIUX KOPM B YTpPeHHee BpeMfda, Ilepel YyMeplBJIEeHUEM.
XMBOTHEIE MMeJIM HeOTPaHMUEHHHM IOCTYII K BOIe U KOopMy B XoIe
SKCIepUMeHTa. B KOHEUHHM MOMEHT BpPEeMeHM MUCCJIeIOBAaHUS XUBOTHHX
noaBepralu TJIyOOKOM aHecTe3MM C IOMOmbI M30dJgypaHa, cobupaniu
oBpazell KpPOBM C OpOMTaJILHOTO CHMHYCa M IoJydaJlM CHBOPOTKY KPOBU
oJs omnpeleJleHU S YPOBHHA TPUaUMJITJIMIEPUHA . CpenHue 3HAUYEHUS
KOHILIEHTPpaluM TPpUaALMJITJIMIIEPMHAa B CHBOPOTKE KPOBM UYepes IBalllaTh
UeTHpe dYaca [IOCJie BBeOeHMA ITO3H Yy o00paboTaHHEIX C HoMombln SEQ ID
NO: 11 XMBOTHHX OBUIM CTaTUCTHUECKM 3HaAUMMO HMXe KOHIeHTpallul,
HaOJIoOaeMEIX Yy KMBOTHHX TPYNNE C 1InabeToM — Cpela—HOCUTEIb
(omHobakTOpHE ANOVA, crnoco® IanHeTa, P=0,007 SEQ ID NO: 11 1o
CpaBHeHMIO C Tpynmnom c¢ guabeTroM - cCcpela—HOCUTeNbL, oourypa 26,
Tabiuua 14) .

3) CraTucTHMUeCcKMe aHaJIM3H

Ha o¢urypax @»aHHBEe OpPpUMBEIEHH B BHKIe CPelIHMX 3HaueHUNTSEM,
CTaTUCcTUMUeCcKMe aHaJM3B I[IPOBOIMJIM C IIoMombi Sigmaplot 12.5.
OnHODAKTOPHEM IOUCIEPCHMOHHENM aHalM3 ¥ MHOXEeCTBEeHHEEe CpaBHEeHUSA
(cmoco® [JaHHeTTa) MOPOBOOMIIM CO CpaBHeHMeM Tpynne Memel db/db ¢

nrabeToM, OXMpeHMeM, 00paboTaHHHX CpeIOoM—-HocuTeJeM (n=8, 3a
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VCKJIOUeHreM n=7 IJIA aHaJu3a YPOBHA TpHalUMITJIMIepMHa), C TPYINon
vemer db/db ¢  momabeToMm, OXuUpeHMeM, O0O0paB®OoTaHHHX COeOUHEeHMEeM
(n=8). Ecim oTianuMe B CpPeIHMX 3HaUeHMAX Y IOBYX TPYIII IIPEBHIIAJO
0,05, TO MX CUMTaIM CTATUCTUUECKM 3BHAUVMO pPas3JIMUYHBIMM . JlaHHHE IJIA
rpynnel  6es nwmaberTa, noJiydaBmen oOeOHeHHBM pallMoH — cpely-—

HOCHUTeJlbE, IIPMBEeIOEHE Ha @Mrypax, IIprn STOM OHM CJIyXaT B KadecCTBe

2TaJIOHHOTO Habopa »OaHHHX IJS9 COCTOAHMA 0es3  OXMPeHUd, tes
ouadera.
Tabmmuua 14. SddexkTH, MOJYUYEHHHE B pesyJabTaTe IIOOKOXHOM

obpaborky ¢ T1nomomeil0 SEQ ID NO: 11 y camokx wemel db/db ¢
nruadeToM, TIIOJYYaBIIMX KOpM. [HaHHHE OPenNCcTaBJISRT CcoOoM cCcpelHHue

3HaueHus * SEM. n=7-8/rpynna.

Db/db-cpena-
[IprMep db/db-SEQ ID NO: 11
HOCUTEJb
Ioza 30 MKI'/KT OOMH pas
PBS
AUC ypOoBHeM TJIIOKOSBH B
391,06 = 24,25
KPOBU (MMOJIL / J1 B 763,59 £ 39,53
P<0, 001
TeueHre 24 4Yacop)
KoHuleHTpaumga
TpUaAUUIITJIMLIEPUHA B 108,88 £ 9,89
192,13 £ 23,32
CHIBOPOTKE KPOBU IIepen P=0, 007
yMeplBJIeHVeM (MT/IJI)

IpuMep 15. KpaTkoBpeMeHHHe 5bdexkTel SEQ ID NO: 10, SEQ ID

NO: 12, SEQ ID NO: 13, SEQ ID NO: 16, SEQ ID NO: 26 B OTHOIEeHUMU

YPOBHA TUIOKO3EL B KPOBM TIIOCJIE IIOIKOXHOM 0bpaboTKM V CaMOK MEIIEe M

db/db ¢ mmaBeToM, OOJYUABIUX KOPM

XuBoTHHEe, IIJIaH HcCcIeloBaHMsI (dasBa, OIpedeCTBYKIASI BBEISHMIO
OOBH, GaBa BBeIeHMSI HOOBH) , (apMaKoJIOoIMUYeCKOoe BMellaTeJIbECTBO

SO0OPOBEX CaMOK MHIIEeM, IMIoJYyUYaBIMxX OOeIHeHHHEM palumroH BKS.Cg-
(ncrTomenyrle) /0laHsd " CKJIOHHEIX K omnabeTy BKS.Cg—
+Lepr®/+Lepr®/0laHsd ¢ oxupenmeM, 3akasHBalIM B Envigo RMS Inc. c
cobJyoaeHreM YCJIOBUM TPYIINIOBOTO COIepXaHMd, OOCTAaBJAIM B YCJIOBUAX
TPYIIIOBOTO comepXaHusa n OCTaBJIAJIN B YCJIOBUAX TPYIIIOBOTO
comepXaHMsd B OIHOPA3O0BEX KJIETKax THUIla KOpoOKM mja o6yBU C

INOOCTUJIKOM M3 IPEeBEeCHOM CTPYXKM OO OHS 15 dasw, OpedmecTBYOmeNn
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BBelIeHMI OO3H. Ha MOMEeHT Haudajla MCcJeloBaHMSA BO3pPAacCT MHIIEH
COoCTaBJIgJl TIPUMEPHO 12 HemeJib.

Mumne comepxalu B  YCJIOBMAX  BUBapud, BKJIOUAKIMMX  LIUKJI
cBeT/TeMHOTa 12 u. (hasa cBeTa 04:00 pmo mnoaymHs - 4:00 mocae
[OJIYOHSA) , KOMHATHYID TeMIepaTypy oT 23 mo 26°C M OTHOCUTEJLHYD
BJaxHocTsr oT 30 mo 70%. Bce XMBOTHHE UMeJIM CBOOOOHHEM IOCTYII K
BOe M palumMoHy Purina Fomulab 5008.

B nmeH: 9 repen BBeleHMEM IO3E OCYUECTBJAJIM M3MEePeHUSd YPOBHSA
TJIIOKO3EL B KPOBM M MacCCheH Tejla (B Iepuon oT OpuMepHo 08:00 1mo
10:00 gpmo moaynHsg), a Takxe ypoeHA HbAlc. B meHs 15 o¢daswyH,
OpenmecTRyKMe BBeOEeHMIO ITO3H, KMBOTHHX pPacCHpelesiaJyM B ITPYIIIH
oBbpaborkM (n=8) M B HOBHE KJETKM C oO0eclleueHMeM COOTBETCTBUA
cpenHux IoKas3aTeJjier HbAlc M MacceH TeJjyla cpeIr Bcex rpynn db/db.
ComocTaBuMyl II0 BO3pacTy TPYINY, II0JydYaBmyl oOeIHEeHHHM palXoH,
BKJIOUAJIN B uccyjenopaHue B KauecTBe 3O0POBOTO PTaJioHa C
O0eIHEHHEM PalMOHOM.

Ilepen mHeM 1 Gasel BBedeHMSa [OO3H TeCTUPYEMHM obpasell
pazbarigasain dochaTHO—-COJIEBEHM OydhepHBIM pacTBopoM (PBS, Gibco, 06e=3
CaCl, mu MgCl,) DO KOHUeHTpaluMM 1 MI'/MJI, ¥ aJMKBOTH JaHHOTO
UCXOOHOTO PacTBopa XpaHuUIM Opu OpuMepHo < —-60°C. B gmenr 1 daso
BBEeOEeHMS HOBHE aJIMKBOTHEH MCXOIDHOTO PacTBoOpa pas3MOopaxXwuBaJIM, U
pPacTBOp TecTUMpyeMoTo ofpaslla »OJS9 BBeIeHMS IIOCPEeICTBOM MWHBEKIUM
noJiyyajiuM B CBeXeM BUIOe IIyTeM ero pasbarjieHMI C TIoMomsil PBS mo
OOCTUXeHUSS TpedyeMOoM KOHLeHTpaluM.

B 1meHB 1 dasm BBemeHms pHosm Memeld db/db omuH  pas
oBpabaTHBaJIM C IIOMOWBKD S.C. MWHBEeKUUM JMOO cCcpenb—HocuTend PBS,
Biiziele! 30 MKI/KT TeCTUPYEMOTO obpasua. STaJIOHHYID TPYIIITY C
oBemgHeHHEIM palMoHOM obpabaTeEBalM OIMH pas3 C IIOMOINBKD S.C.
MHBEKUIUNM Cpelb—HoCcuTesid PBS. BrRemeHMe QDO3H HaUMHAJIM UM 3aBepliajimu
c 08:00 mo 10:00 mo momynHs. IlpuMeHSeMB OOBEeM COCTaBJIAN 5
MJI/KT, U OO3Y pPeryJMpoBalJiM COIJIACHO IIOCJelHeMy IIoKasaTeJllo MacCCH
TeJla, 3aperMCTPUMPOBAHHOMY IJIS KaXIOoT'O MHIOMBUIOYYMA .

1) Tlpodunibr YPOBHEM TIJUIOKO3H B KPOBU Y XKUMBOTHHEX, II0JIyYaBIMX
KOPM B yTpPEeHHee BpeMsa

XMBOTHEIE MMeJIM HeOTpaHMUEeHHHM IOCTYIl K BOIe M KOPpMy B XoIe

SKCIIEpPVIMEHTAa . B menr 1 (]_)aSBI BBell€HMA IHOO3H IIPMMEPHO 5 MKJ KPOBM
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cobupaliM IIyTeM OTpe3aHMsa KOHUMKa XBOCTa 3a

30 MMHYT M B MOMeHT BpeMeHu O IIepel oOlIpeleJIeHUEM JIOBIX
IPYITUX HOPWXM3HEHHHX IokaszaTejed. B MoMeHT BpeMeHuM 0  MBIM
nojiyyajgu S.C. IOO3Y cpedn-HocuTesda PBS Jsmbo 30 Mxr/xr SEQ ID NO:
10, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 16 mum SEQ ID NO:
26. JornoJHUTeJbHEE OOpas3le KpoBM cobupanu uepes 0,25, 0,5, 1,
1,5, 2, 3, 4, 6, 8 m 24 yaca I10CJe BBEIOEeHMS IO3H. J3MepeHUsd
YPOBHEeV  IJIOKO3H I[NPOBROOMJIM B  LEJBbHOM KPOBM C  IIPUMeHEeHUeM
TJIIOKOMETPOB AlphaTRAK. Ecnu 3HaUEeHUd KOHILIeHTpalum T'JIIOK O 3EI
COTJIaCHO IBYM M3MEpeHMSAM OTJIMYaJIUCh Ha O0ojiee uyeMm 20 Mr/mj, ToO
perucTpupoBaliM TpeThbe 3HadeHMe. Iljomanb I[IOI KPUBOM 3aBUCHUMOCTH
(AUC) ypOBHEM IVIIOKO3E B KPOBM pPaCCUMTHBAJIM C I[IOMOIEBI CclIocoba
Tpaleuun ¥ IOJ4 I[epuola, CoOCTaBjadgomero 24 dYaca I0OCJe BBeIeHUM
LOO3H.

OmHOKpaTHas ofpaborka wemei db/db ¢ #guabeToM, KOTOPHX He
BOBIOEepXMUBAJIM OT MpMeMa Iumy, C nooMmombio 30 MrT/kr SEQ ID NO: 10,
SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 16 mium SEQ ID NO: 26 B
TeueHMe 6 YacoB obecHneuuMBaljla HOpMalM3alMil TUIEPIJIMKEMUM OO
KOHIEeHTpaluui TJUIOKO3E B KPOBU IIPM OTCYTCTBUM BO3OEPXMBAHUSI OT
opueMa  OIWIM, HabJmogaeMBIx Yy  DTaJIOHHEIX  Memmer ©e3  OXUpeHuHd,
noJiydyaBmMx OOedHeHHHY paluoH. CpeaHMe 3HaueHUd KOHIEeHTpaluu
TJIOKO3E B KPOBUM UYepes3 OBalllaTh YeTHpPEe Yaca [I0CJIe BBEeIeHMS IOO3H Y
BCcex 0O0paboOTaHHEX XWUBOTHEX COOTBETCTBOBAJIM MCXOIHOMY YPOBHK WK
OpubamxkaJIuck K Hemy (durypa 27). OmHOKpaTHasa o00paboTka MboIemn
db/db ¢ mmaberom c¢ nomombin 30 Mrr/xr SEQ ID NO: 10, SEQ ID NO:
12, SEQ ID NO: 13, SEQ ID NO: 16 mmm SEQ ID NO: 26 mnpuBoIuMia K
CTAaTUCTUUECKM 3HaAaUMMOMY CHWXeHMIO AUC ypOBHEeM TJIIOKO3H B KPOBU IO
CpaBHeHMIO C TpVYINoM c 1muadbeToM — cCcpela—-HOCUTeJb (OoOHODaKTOPHLIM
ANOVA, cnoco® IanHHeTa, P<0,001 Bce rpynnu o0paboTKM IO CpaBHEHUI
C Tpyanoy c¢ mmadbeToM — cpela—-HOCHUTeJb, (urypa 28, Tabiauua 15).

2) CTraTHMCTHMUEeCKMEe aHaJIM3H

Ha o¢urypax @»aHHBEe OpPpUMBEIEHH B BHKIe CPelIHMX 3HaueHUNTSEM,
CTaTUCTUUeCKMe aHaJM3H OPpOBOIMIM C HoMombl Everst@t 6.0.12.
ODHOQAKTOPHHEM IMCIEPCUMOHHEN aHaln3 U MHOXeCTBeHHHEE CpaBHEeHUS
(cmoco® [JaHHeTTa) MOPOBOOMIIM CO CpaBHeHMeM Tpynne Memel db/db ¢

nrabeToM, OXMpeHMeM, 00paboTaHHHX Cpemod—-HocuTejgeM (n=8), cC
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kaxmgor w3 wemer db/db ¢ gmaberoMm, oxupeHmeM, 00padoTaHHHX
coemuHeHreM (n=8). EcCIM OTJIMUMEe B CpPeOHMX 3HaUueHUAIX Yy IBYX IpPYIII
npersmaJjo 0,05, To MX CUMTalIM CTATUCTUUECKM 3HAUMMO pPa3JIMUHEMMU.
DaHHEIe ©OJa TpPyHone 06e3 nuabeTa, OOJy4daBmeM OOeIHEHHEM pPalMoH -
Cpeny—HOCUTEJIbL, IIPMBeOeHH Ha OuUIrypax, IIpM 5STOM OHM CJIYXaT B
KayeCTBe STaJIOHHOTO Habopa HaHHHX IJIS COCTOSAHMA 0e3 OXMUpeHUHd,
Oes nuabera.

Tabmmua 15. SdbdexTH, MOJYUYEHHHEe B pesyJabTaTe [IOOKOXHOM
oBbpaborku c nomomebw SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 13,
SEQ ID NO: 16 mmm SEQ ID NO: 26 v camok wmemelr db/db ¢ nmaberom,
IOJIyYaBIMxX KOpM. [JHaHHHe I[IpeICTaBJIAlT COOOM CcpeldHMe 3HadueHUa =+

SEM. n=8/rpynna.

[IpuMep AUC ypOBHeM IJIIOKO3H B KPOBU
Ioza (MMOJIB/JT B TeueHMre 24 YacoB)

Db/db-cpenma-HocuTeNlb 671,39 + 15,42

PBS

db/db-SEQ ID NO: 10 413,77 £ 37,33

30 MKT/KT OOMH pas P<0, 001

db/db-SEQ ID NO: 12 334,37 + 25,07

30 MKT/KT OOMH pas P<0, 001

db/db-SEQ ID NO: 13 373,42 + 13,99

30 MKT/KT OOMH pas P<0, 001

db/db-SEQ ID NO: 16 321,96 = 29,27

30 MKT/KT OOMH pas P<0, 001

db/db-SEQ ID NO: 26 416,25 + 30,62

30 MKT/KT OOMH pas P<0, 001

Mpumep 16

[IpOTUBOATEPOCKIIEPOTHUYUECKAL AKTMBHOCTDB TPOVHEIX AT OHNMCTOB

GLP-1R/GCGR/GIPR v wmpmel ¢ KO ApoE

MHIIMHYI MOIEeJIb C HOKayTOM (KO) T'eHa alloJiMIIoIpoTerHa E
(ApoE) mMpPOKO TMPMMEHAKT -IJ9 M3Yy4UYeHMa aTepockJepo3a. Y TaKux
MBIIEM  CaMOIIPOMBBOJILHO pPasBUBATCA aTepoCKJIepoTHUYecKMe  ouaru,
KOTOpPEE IO MOPQOJOTUM MHOOOOHE ouaTaM, HabjomaeMeM VY Jmomel (Meir

& Leitersdorf 2004, Arterioscler Thromb Vasc Biol 24: 1006—-1014,
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Rosenfeld et al. 2000, Arterioscler Thromb Vasc Biol 20:
2587-2592) .

XMBOTHEE

CamuoB wemert ¢ KO ApoE (B.129P2-apoetmlUnc/J) NpPOM3BOJILHEM
ofpasoM pachopelelsidjv B TPYINY KOHTPOJS WIM TIpynrny odpadoTKu
(N=15 Ha rpynmy); MM IMKOTO THHa (C57BL6/J) mnogaydanu o0padoTKy
CpeIoM—HOCUTeJIeM M BHCTyNaJlM B KadeCcTBe BTOPOI'O  3OOPOBOTO
KOHTPOJIA .

[Ipouenypa MCCIeOOBaHUA

Memm ¢ KO ApoE ¥ MBEIIM OMKOT'O THMIIa HEINPEPERBRHO IIOJIyYalJiu
MHQY3MI B TedueHMe 16 HeOeJb C IIPUMEeHEeHMeM IIOOKOXHEX OCMOTUUECKUX
MMHMHACOCOB (ALZET™), 3aloJIHEHHHX CPelOM—HOCUTEJIEM (CTepUIIbHEN
aneraTHHl 0Oybep, pH 4,5), nentumammu nonm SEQ ID NO: 6 m SEQ ID
NO: 11 (150 wmrr/xr/meHb) Jmbo JuparjgyTumom (600 MKT/KT/OeHb) .
Bec Tesla ¥ noTpellleHMe MM  OTCJEXMBAJM  eXeHeleJIbHO  Ha
IIPOTAXEHNM BCEeT'O MCCJeNOBaHUA.

JIMnuaoHEle IapaMeTphsl KPOBU

OBpaslbl KpOBM IJIA aHajlM3a YPOBHEeM JIMIMIOOB B KPOBU 3abupalil
Iepen o6pab®oTkoM M B Hemesqu /7 ¥ 16 @OJjsg aHajlM3a YPOBHeM o00mero

XOJIeCTeprHa, XOJeCTepuHa JMUIOIPOTEMHOB HUMBKOM IIJIoTHOCTM (LDL) u

XOJIeCTepuHa JIMIIONIPOTEMHOB BHCOKOM IJIOTHOCTM (HDL) (He IIoka3aHo) .
KomnuecTBeHHas OlleHKa oBbpasoBaHUA aTEepPOCKIEepPOTUUECKON
OIIAMKA

AopTy BHpe3aM, U oOpa30BaHMEe aTepPOCKJIEPOTUUECKOM OJIAMKMY Ha
aopTe M3MEepAJIM B BUIOe abCOJIOTHOM M OTHOCUTEJILHOM IIJlomany OJISAmKMY
(% OKpalleHHOM  MACJISHHEM  KpPpacHHM  06JlacTu  OT obme¥ - rJomanu
MIOBEPXHOCTHU AO0PTH) c IpYMeHeHMEM KOJIMUEeCTBEHHOT'O "
aBTOMATUBUPOBAHHOTO aHaJu3a UM300paxeHUM .

PesynbTaTH [IOKas3aHH Ha (ouUIrypax.

durypa 29. llaHHHe HabOJIOOeHUS NOTPelJIeHUS UM M Beca TeJa.

durypa 30. DaHHHEe ILJIOMAIM aopTaJibHOM OJIAMKN.

durypa 31. IHaHHEIE YPOBHA oBumero XOJIeCTepHrHa " LDL—-
XOJIeCTeprHa B CHBOPOTKE KpPOBU.

Y camuos wMemen ¢ KO ApoE mimuTenbHas obpaboTka B TedueHue 4
MecsdleBR C IoMOmbl IenTmumor monm SEQ ID NO: 6 m SEQ ID NO: 11 B

noze 150 MKI‘/KI‘/,JIeHb IIpmBOIMJia K 3HaUYVMMOMY CHMXEHNVI KOJIMYeCTBa
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aTEePOCKIIEPOTUUECKUX OJidllek Ha 63% M 73% IO CpaBHEHMK C KOHTPOJIEM
Co CpeloVi—HOCUTEJIEM. [lpoTUBOATEPOCKIIEpOTUUEeCKaA BOPeKTUMBHOCTE
COIIPOBOXIOAaJlaCk 3aMeTHEM CHIKeHMeM YypoBHA LDL—xoJieCcTepMHA.

B omimume oT sTO0TO, B 4 pasza OoJlee BHCOKadg HO3a UUCTOTO
aroHucTa pelentopa GLP-1 JwmparayTuna of0eclleuMpaljia 3HauMMoOe
YMeHblleHVe 00pas0BaHMsA aopTallbHEX OJidlleK, HO TOJBKO Ha 37%, Ipu
5TOM CHIMXEeHMEe YPOBHA LDL—-xoJiecTepuHa OBLIO ropasno MeHee
BHPAXEHHEIM .

Tabmmua 8. IlociemoBaTeJIbHOCTHM.

SEQ. ID [TocienoBaTeJIbHOCTE
H-A-E-G-T-F-T-S-D-V-S-S-Y-L-E-G-Q-A-A-K-E-F-I-A-W-L—
1 V-K-G-R-NH2
H-A-E-G-T-F-T-S-D-V-S-S-Y-L-E-G-Q-A-A-K(gGlu-Palm) -
2 E-F-I-A-W-L-V-R-G-R-G-0OH
H-S-Q0-G-T-F-T-S-D-Y-S-K-Y-L-D-S-R-R-A-Q-D-F-V-Q-W-L-
3 M-N-T-OH
H-G-E-G-T-F-T-S-D-L-S-K-Q-M-E-E-E-A-V-R-L-F-I-E-W-L-
4 K-N-G-G-P-S-S-G-A-P-P-P-S-NH2
Y-A-E-G-T-F-I-5S-D-Y-S-I-A-M-D-K-I-H-Q-Q-D-F-V-N-W-L—-
5 L-A-Q-K-G-K-K-N-D-W-K-H-N-I-T-Q—OH
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q-
6 R-Q-K-E-F-I-E-W-L-K-A-G-G-H-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q—
7 R-Q-K-E-F-I-E-W-L-K-A-dAla-G-H-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q—
8 R-Q-K-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q—
9 R-Q-K-E-F-I-E-W-L-K-A-dAla-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q—
10 R-Q-Aib-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q—
R-Q-Aib-E-F-I-E-W-L-K-A-dAla-G-P-P-S-Aib-K-P-P-P-K-
11 NH2
H-A1ib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q-
12 R-Q-Aib-E-F-I-E-W-L-K-A-G-G-H-P-S-Aib-K-P-P-P-K-NH2




91

H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-Palm] -E-E-Q-
R-Q-Aib-E-F-I-E-W-L-K-A-dAla-G-H-P-S-Aib-K-P-P-P-K-
13 NHZ2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-AEEA-Palm] -
E-E-Q-R-Q-K-E-F-I-E-W-L-K-A-G-G-H-P-S-Aib-K-P-P-P-K-
14 NHZ2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-AEEA-Palm] -
E-E-Q-R-Q-K-E-F-I-E-W-L-K-A-dAla-G-H-P-S-Aib-K-P-P-
15 P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-Palm] -E-E-Q-R-Q-
16 Aib-E-F-I-E-W-L-K-A-dAla-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-Stea] ~-E-E-Q-R-0QO-
17 Aib-E-F-I-E-W-L-K-A-dAla-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-Palm] -E-E-Q-R-Q-
18 Aib-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-Stea] ~-E-E-Q-R-Q-
19 Aib-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-Palm ]-E-E-Q-R-Q-
20 K-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-Stea] -E-E-Q-R-Q-
21 K-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-AEEA-gAAA-Palm] -
E-E-Q-R-Q-K-E-F-I-E-W-L-K-A-G-G-H-P-S-Aib-K-P-P-P-K-
22 NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-AEEA-gAAA-Palm] -
E-E-Q-R-Q-K-E-F-I-E-W-L-K-A-dAla-G-H-P-S-Aib-K-P-P-
23 P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-AEEA-Palm] -
E-E-Q-R-Q-Aib-E-F-I-E-W-L-K-A-dAla-G-P-P-S-Aib-K-P-
24 P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-AEEA-gAAA-Palm] -
E-E-Q-R-Q-Aib-E-F-I-E-W-L-K-A-dAla-G-P-P-S-Aib-K-P-
25 P-P-K-NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-gGlu-AEEA-Palm] -
26 E-E-Q-R-Q-Aib-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-
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K—NH2
H-Aib-H-G-T-F-T-S-D-L-S-K-L-K[gGlu-AEEA-gAAA—Palm] -
E-E-Q-R-Q-Aib-E-F-I-E-W-L-K-A-G-G-P-P-S-Aib-K-P-P-P-

27 K-NH2

28 H-Aib-Q-G-T-F-T-S-D-L-S-K-Q-K[gGlu-Stea] -D-E—Q-R-A-
K-E-F-I-E-W-L-K-A-G-G-P-S—-S—G-A-P—P-P-S—-NH2

29 Y-Aib-Q-G-T-F-T-S-D-L-S-K-Q-K[gGlu-Stea] -D-E—Q-R-A-
K-E-F-I-E-W-L-K-S-G-G-P-S—-S—-G-A—-P-P-P-S—-NH2
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<400>
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Xaa = Aib
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(39)..(39)
AMUIVIPOBAHUE

6

(S)-4-xapboxcu-4-((S) -4-xapboxcu-4-

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10

15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly His Pro

20 25

Ser Xaa Lys Pro Pro Pro Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35

7

39

BEJIOK

JICkyCCTBEHHAad IOCJeNOBaTeJIbHOCTE

[I[pOM3BOOHOE BKCeHIMHa-4

OPpyTOM_INPU3HAK
(2)..(2)
Xaa = Aib

MOINOULIMPOBAHHEV_OCTATOK
(14)..(14)
Lys nepuBaTuU3MpoBaH B N6 C IIOMOILIO

reKCcaleKaHOUJIaMUHOOY TUPMIIaMMHO ) —Oy THupMiia—

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

OPpYyTOM_TpM3HAK
(29)..(29)
Xaa = dAla

OPYyTOM_TpM3HAK
(34)..(34)
Xaa = Aib

30

(S) -4-xapboxcu-4-((S)-4-xapbokcu-4-



<221> MOIMOULMPOBAHHHI OCTATOK
<222>  (39)..(39)
<223> AMMOVPOBAHNE

<400> 7

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly His Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys
35
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<211> 39
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<213> JckyCcCTBEHHas IOCJeIOBaTEJIbHOCTD

<220>
<223> I[Ipou3BOOHOE B3KCeHIMHa-4

<220>
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<222>  (2)..(2)

<223> Xaa = Aib

<220>
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reKCcaleKaHOUJIaMUHOOY TUPMIIaMMHO ) —Oy THupMiia—

<220>
<221> [OpyTo¥_IHNpusHAaK
<222> (34)..(34)

<223> Xaa = Aib

<220>
<221> MOHM@MHMPOBAHHHﬁ_OCTATOK
<222>  (39)..(39)

<223> AMUIVNPOBAHUE
<400> 8
His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1 5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys
35

<210> 9
<211> 39



<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

BEJIOK
VIcCkyCCTBEHHAad I10CJIeNOBATEJIbHOCTD

[I[poM3BOOHOE B3KCeHIMHa-4

OPpyTOM_TpM3HAK
(2)..(2)
Xaa = Ailb

MOINOULIMPOBAHHE_OCTATOK
(14)..(14)
Lys nepuBaTuU3MpoBaH B N6 C IIOMOILIO

reKCcaleKaHOUJIaMUHOOY TUPMIIaMMHO ) —Oy THupMiia—

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

OPYyT'OM_TIpM3HAK
(29)..(29)
Xaa = dAla

OPYyT'OM_TIpM3HAK
(34)..(34)
Xaa = Aib

MOIVOUIIMPOBAHHE_OCTATOK
(39)..(39)
AMVIVPOBAHME

9

(S) -4-xapboxcu-4-((S)-4-xapbokcu-4-

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10

15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly Pro Pro

20 25

Ser Xaa Lys Pro Pro Pro Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

35

10

39

BEJIOK

JlckyccTBeHHasA MOCJIeNOBaTeJIbHOCTh

[Ipou3BONHOE BKCEeHIMHAa-4

OPpyTOM_IpU3HaK
(2)..(2)
Xaa = Aib

MOIVOULIMPOBAHHE_OCTATOK
(14)..(14)

30



<223>

Lys nmepuBaTusmpoBaH B N6 c noMmombio (S)-4-xapboxcu-4-((S)-4-xapboxkcu-4-

reKCcaleKaHOUJIaMUHOOY TUPMIIaMMHO ) —Oy THUpMiia—

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

OPYyT'OM_TpM3HAK
(20) ..(20)
Xaa = Aib

OPYyT'OM_TpM3HAK
(34)..(34)
Xaa = Aib

MOIVOUIIMPOBAHHE_OCTATOK

(39)..(39)
AMVIVIPOBAHME
10

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro

20 25 30

Ser Xaa Lys Pro Pro Pro Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35

11

39

BEJIOK

JlckyccTBeHHasA MNOCJIeNOBaTeJIbHOCTh

[IpOM3BONHOE DBKCeHIMHa-4

IPpyTOM_INPU3HAK
(2)..(2)
Xaa = Aib

MOIUOHULMPOBAHHE_OCTATOK
(14)..(14)
Lys nepuBaTusmpoBaH B N6 c nomombio (S)-4-xapdoxcu-4-((S)-4-xapboxcu-4-

TreKCaleKaHOUJIaMUHOOY TUPMIIaAMMHO ) —Oy THUpMiia -

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

OPpYyTOM_TpM3HAK
(20) ..(20)
Xaa = Aib

OPYyTOM_TpM3HAK
(29)..(29)
Xaa = dAla

OPYTOM_TpM3HAK



<222>
<223>

<220>
<221>
<222>
<223>

<400>

(34)..(34)
Xaa = Aib

MOIVOUIIMPOBAHHE_OCTATOK

(39)..(39)
AMVIVIPOBAHME
11

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10

15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly Pro Pro

20 25

Ser Xaa Lys Pro Pro Pro Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35

12

39
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[Ipou3BONHOE SBKCEeHIMHa-4
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(2)..(2)
Xaa = Aib

MOINOHULMPOBAHHE_OCTATOK
(14)..(14)
LyS IepMBaTU3MPOBAH B N6 C MOMOILIO

reKCaleKaHOUJIaMUHOOY TUPMIIAMMHO ) —Oy THupMiia -

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

OPpyTOM_INPU3HAK
(20) ..(20)
Xaa = Aib

OPpyTOM_INPU3HAK
(34)..(34)
Xaa = Aib

MOINOHUIIMPOBAHHEI_OCTATOK

(39)..(39)
AMVTIVIPOBAHVE
12

30

(S) -4-xapbokcu-4-((S) -4-rapboxcu—-4-

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10

15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly His Pro



20 25 30

Ser Xaa Lys Pro Pro Pro Lys
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<222> (39)..(39)

<223> AMUIVPOBAHUE

<400> 13

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly His Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 14
<211> 39

<212> BEJIOK



<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

JIckyCCTBEHHAA [IOCJIEeNOBaTEJIbHOCTD

[Ipomu3BONHOE SBKCEeHIMHa-4

OPpYyTOM_TIpM3HAK
(2)..(2)
Xaa = Aib

MOIVOULIMPOBAHHEI_OCTATOK
(14)..(14)
Lys nepmuBaTusmMpoBaH B N6 c nomomei (4S)-4-xapboxcm-4-[[(4S)-4-kapboxcu—-4-

[[2-[2-[2- (rexcalekaHOUIIAMMHO ) 3TOKCK ] 3TOKCH ] alleTKJl] aMM1HO | Oy TUPUIIaMUHO | -0y THUpuiia -

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

OPpYyTOM_IpM3HAK
(34)..(34)
Xaa = Aib

MOIVOULIMPOBAHHE_OCTATOK

(39)..(39)
AMVIIVIPOBAHVE
14

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly His Pro

20 25 30

Ser Xaa Lys Pro Pro Pro Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35

15

39

BEJIOK

JIckycCTBeHHasA MNOCJeNOBaTeJIbHOCTh

[IpOM3BONHOE BKCeHIMHa-4

OpyTOM_IpUBHAaK
(2)..(2)
Xaa = Aib

MOINOUIVPOBAHHHI_OCTATOK
(14)..(14)
Lys nmepuBaTusmupoBaH B N6 c nomomei (4S)-4-xapboxcu-4-[[(4S)-4-xkapboxcu—-4-

[[2-[2-[2- (rekxcalekaHOMUIJIAMMHO ) 3TOKCH ] 3TOKCH ] alI€TWJII ] aMUHO ] Oy TUPUIIAaMUHO | -0y TUpuiia -

<220>
<221>
<222>

OPpyTOM_TIpM3HAK
(29)..(29)



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Xaa = dAla

OPpyTOV_TIpM3HAK
(34)..(34)
Xaa = Ailb

MOINOULIMPOBAHHE_OCTATOK

(39)..(39)
AMMIVIPOBAHVIE
15

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1

5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly His

20 25 30

Ser Xaa Lys Pro Pro Pro Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35

16

39

BEJIOK

JickycCTBeHHasa MNOCJIeNOBaTeJIbHOCTh

[Ipou3BOOHOE SKCEeHIMHa-4

OpyTOM_INpU3HaK
(2)..(2)
Xaa = Aib

MOINOULIVPOBAHHHI_OCTATOK
(14)..(14)
Lys InepuBaTusupoBaH B N6 c nomoumesio (S)-4-xapboxcu—-4-

T'eKcC aﬂeKaHOMJ’IaMMHO@yTMPMJ’Ia—

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

OPpyTOM_INPU3HAK
(20)..(20)
Xaa = Aib

OPpyTOM_INPU3HAK
(29)..(29)
Xaa = dAla

OPpyTOM_IpU3HaK
(34)..(34)
Xaa = Aib

MOIVOULIMPOBAHHE_OCTATOK
(39)..(39)

Pro



<223> AMUIVPOBAHNE
<400> 16
His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 17
<211> 39

<212> BEJIOK
<213> JckKyCCTBEHHAasa MNOCJeIOBATEJIbLHOCTD

<220>
<223> I[IpoM3BOOHOE DB3KCeHIMHa-4

<220>
<221> [OpyToM_IpusBHaK
<222> (2)..(2)

<223> Xaa = Aib

<220>
<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK
<222>  (14)..(14)

<223> Lys gnepuBaTuslupoBaH B N6 c nomomeio (S)-4-xapboxcu—-4-
OKTaleKaHOUJIaMMHOBY Trpuriia—

<220>

<221> [OpyToM_IpusHaK
<222>  (20)..(20)
<223> Xaa = Aib

<220>

<221> [OpyToM_IpusHaK
<222> (29)..(29)
<223> Xaa = dAla

<220>

<221> [OpyToM_IpusHaK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOIUOULVPOBAHHHN_OCTATOK
<222> (39)..(39)

<223> AMUIVPOBAHUE

<400> 17
His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly Pro Pro
20 25 30



Ser Xaa Lys Pro Pro Pro Lys

35
<210> 18
<211> 39

<212> BEJIOK
<213> JckyCCTBEHHAasa INOCJeIOBATEJIbHOCTD

<220>
<223> I[IpoM3BOOHOE DBKCeHIMHa-4

<220>
<221> [OpyToM_IHpusBHaK
<222> (2)..(2)

<223> Xaa = Aib

<220>
<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK
<222>  (14)..(14)

<223> Lys znepuBaTusupoBaH B N6 c nomomeio (S)-4-xapboxcu—-4-
rekcaleKkaHOMJIaMMHOBy Trpuriia—

<220>

<221> [OpyToM_IpusHaK
<222>  (20)..(20)
<223> Xaa = Aib

<220>

<221> [OpyToM_IpuBHaK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK

<222>  (39)..(39)

<223> AMUINPOBAHUE

<400> 18

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 19
<211> 39

<212> BEJIOK
<213> JckyCCTBEeHHas I[IOCJENOBATEJILHOCTD

<220>
<223> IIpomM3BOOHOE BSKCeHIMHa-4



<220>

<221> [OpyToM_IpuBHaK
<222> (2)..(2)

<223> Xaa = Aib

<220>
<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK
<222>  (14)..(14)

<223> Lys znepuBaTusupoBaH B N6 c nomomei (S)-4-xapboxcu—-4-
OKTaleKaHOMUJIaMMHOBY Trpuriia—

<220>

<221> [OpyTo¥_IpuBHAaK
<222>  (20)..(20)
<223> Xaa = Aib

<220>

<221> [OpyTo¥_IpuBHAaK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK

<222> (39)..(39)

<223> AMUINPOBAHUE

<400> 19

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 20
<211> 39

<212> BEJOK
<213> JckyCCTBEHHasa INOCJeIOBaATEJIbHOCTD

<220>
<223> I[IpomM3BOOHOE B3KCeHIMHa-4

<220>
<221> [OpyToM_IHNpMu3BHAK
<222>  (2)..(2)

<223> Xaa = Aib

<220>
<221> MOHM@MHMPOBAHHHm_OCTATOK
<222>  (14)..(14)

<223> Lys nepuBaTusupoBaH B N6 c nomombio (S)-4-xapboxcu-4-
rexKxcaleKaHOUJIaMMHODy Tupmiia—

<220>

<221> [OpyToM_IHpMuBHaK
<222>  (34)..(34)
<223> Xaa = Aib



<220>

<221> MOIUOULVPOBAHHHN_OCTATOK
<222> (39)..(39)

<223> AMUIVPOBAHUE

<400> 20
His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1 5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 21
<211> 39

<212> BEJIOK
<213> JckyCCTBEHHas IOCJeIOBaATEJIbHOCTD

<220>
<223> IIpoM3BOOHOE BKCeHIMHa-4

<220>
<221> [OpyToM_IpM3BHAK
<222>  (2)..(2)

<223> Xaa = Aib

<220>
<221> MOIUGULIMPOBAHHHI OCTATOK
<222>  (14)..(14)

<223> Lys nepuBaTusupoBaH B N6 c nomombio (S)-4-xapboxcu-4-
OKTaIeKaHOMJIaMMHOOY TUPMIIa —

<220>

<221> [OpyToM_IpHuBHAaK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOIMOGUIMPOBAHHHN_OCTATOK
<222> (39)..(39)

<223> AMUIMPOBAHUE

<400> 21
His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu

1 5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys
35



<210> 22

<211> 39

<212> BEJIOK

<213> JckyCCTBeHHas I[I0CJIENOBATEJILHOCTD

<220>
<223> I[IpomM3BOOHOE BKCeHIMHa-4

<220>
<221> I@OpyroV_npu3HakK
<222>  (2)..(2)

<223> Xaa = Aib

<220>
<221> MOIUOUIIMPOBAHHHI OCTATOK
<222>  (14)..(14)

<223> Lys nepuBaTusmupoBaH B N6 c nowmomei (4S)-kapboxcu—-2-(2-{2-[ (4R)-5-
Kapbokcu-4-rekcalekKaHOMIJIaMMHOIIEHTaHOMIIAMMHO | —3TOKCIM } —3TOKCH ) —alle TUJIaMMHO | —
by Tupuiia

<220>

<221> [OpyTo¥_IpuBHAaK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK

<222> (39)..(39)

<223> AMUINPOBAHUE

<400> 22

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly His Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 23
<211> 39

<212> BEJOK
<213> JckyCCTBEHHas INOCJeIOBaATEeJIbHOCTD

<220>
<223> IIpomM3BOOHOE BKCeHIMHa-4

<220>
<221> [OpyToM_IHNpM3HAK
<222>  (2)..(2)

<223> Xaa = Aib

<220>
<221> MOHM@MHMPOBAHHHm_OCTATOK
<222>  (14)..(14)



<223> Lys zmepuBaTu3MpobaH B N6 c nomoumpi (4S)-xapboxcu-2-(2-{2-[(4R)-5-
Kapbokcu-4-rexkcalekaHOMIIaMMHOIIEHTaHOMIIaAMUHO | —3TOKCHK } ~3TOKCH ) —alle TUJIaMMHO | —
Oy THpuia

<220>

<221> I@OpyroV_Hnpu3Hak
<222>  (29)..(29)
<223> Xaa = dAla

<220>

<221> I@OpyroV_npu3Hak
<222> (34)..(34)
<223> Xaa = Aib

<220>

<221> MOIVOUIMPOBAHHEI OCTATOK

<222> (39)..(39)

<223> AMUINPOBAHUE

<400> 23

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Lys Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly His Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 24
<211> 39

<212> BEJOK
<213> JIckyCCTBEHHas IOCJeIOBaTEJIbHOCTD

<220>
<223> I[Ipou3BOOHOE B3KCeHIMHa-4

<220>

<221> [OpyToM_IpuBHaK
<222>  (2)..(2)

<223> Xaa = Aib

<220>

<221> MOIMOUIIMPOBAHHHEN_OCTATOK

<222>  (14)..(14)

<223> Lys nepuBaTusmpoBaH B N6 c noMompi (4S)-4-xapboxcu-4-[[(4S5)-4-xapbokcu-4-

[[2-[2-[2- (rexcalekaHOMUIIAMMHO ) 3TOKCK ] 3TOKCK ] alleTWJI] aMUHO | Oy TUpUIIaMUHO | -0y THrpuiia -

<220>
<221> [OpyTo¥_HNpusHAaK
<222> (20)..(20)

<223> Xaa = Aib

<220>
<221> [OpyTo¥_HnpusHaK
<222>  (29)..(29)

<223> Xaa = dAla

<220>



<221> I@OpyroV_npu3HakK
<222> (34)..(34)
<223> Xaa = Aib

<220>

<221> MOIVOUIMPOBAHHEI OCTATOK

<222> (39)..(39)

<223> AMUIVNPOBAHUE

<400> 24

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 25
<211> 39

<212> BEJIOK
<213> JckyCcCTBEHHas INOCJeOOBaTEeJIbHOCTD

<220>
<223> I[Ipou3BOOHOE B3KCeHIMHa-4

<220>

<221> [OpyToM_IpuBHaK
<222>  (2)..(2)

<223> Xaa = Aib

<220>

<221> MOIMOUIIMPOBAHHHEN_OCTATOK

<222> (14)..(14)

<223> Lys nmepuBaTusmpoBaH B N6 c noMompo (4S)-xapborxcu-2-(2-{2-[(4R)-5-
KapBbokcu-4-rekcalekaHOMIaMMHOIIEHTaHOMIIAMUHO | -3 TOKCHK } ~3TOKCM ) —alle TUJIaMMHO | —
Oy THpuia

<220>

<221> [OpyToM_IHNpM3HaK
<222> (20)..(20)
<223> Xaa = Aib

<220>

<221> [OpyToM_IHIpMu3HAK
<222>  (29)..(29)
<223> Xaa = dAla

<220>

<221> [OpyToM_IHNpMu3HAK
<222> (34)..(34)
<223> Xaa = Aib

<220>

<221> MOHM@MHMPOBAHHHm_OCTATOK
<222>  (39)..(39)

<223> AMUIMPOBAHUE



<400> 25

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Xaa Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 26
<211> 39

<212> BEJIOK
<213> JckyCCTBeHHas I10CJIENOBATEJILHOCTD

<220>
<223> IlpousBOIHOE 3KCeHIMHa-4

<220>
<221> [OpyTo¥_HNpusHAaK
<222>  (2)..(2)

<223> Xaa = Aib

<220>

<221> MOIMOULIMPOBAHHEM_OCTATOK

<222>  (14)..(14)

<223> Lys nepuBaTusupoBaH B N6 c nomMombi (4S)-4-xapboxcu-4-[[(4S)-4-xapbokcu-4-

[[2-[2-[2- (rekcalekaHOMUIIAMMHO ) 3TOKCHK ] 3TOKCH ] alle€TUJI] aMUHO ] Oy TUPUIIaMUHO | -0y TUpuiia -

<220>

<221> [OpyToOM_IHpM3HAK
<222>  (20)..(20)
<223> Xaa = Aib

<220>

<221> [OpyToM_IHIpM3HAK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOIMOUIVPOBAHHEI OCTATOK

<222> (39)..(39)

<223> AMUIMPOBAHUE

<400> 26

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys
35

<210> 27



<211> 39
<212> BEJOK
<213> JckyCCTBeHHas II0CJIEeNOBATEJILHOCTD

<220>
<223> IlpouBBOIHOE 3KCeHIOMHa-4

<220>
<221> [OpyTo¥_HNpusHAaK
<222>  (2)..(2)

<223> Xaa = Aib

<220>
<221> MOHM@MHMPOBAHHHﬁ_OCTATOK
<222> (14)..(14)

<223> Lys InepuBaTusupoBaH B N6 c nowmomeio (4S)-xapboxcu-2-(2-{2-[ (4R)-5-
Kapbokcu-4-rexcalekKaHOMIJIaMMHOIIEHTaHOMIIAMMHO | —3TOKCIM } —3TOKCH ) —alle TUJIaMMHO | —
by Tupuiia

<220>

<221> [OpyToM_IHpusBHaK
<222>  (20)..(20)
<223> Xaa = Aib

<220>

<221> [OpyToM_IpuBHaK
<222>  (34)..(34)
<223> Xaa = Aib

<220>

<221> MOHM@MHMPOBAHHHﬁ_OCTATOK

<222> (39)..(39)

<223> AMUIVNPOBAHUE

<400> 27

His Xaa His Gly Thr Phe Thr Ser Asp Leu Ser Lys Leu Lys Glu Glu
1 5 10 15

Gln Arg Gln Xaa Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Pro
20 25 30

Ser Xaa Lys Pro Pro Pro Lys

35
<210> 28
<211> 39

<212> BEJOK
<213> JckyCCTBEHHas INOCJeIOBaATEeJIbHOCTD

<220>
<223> I[Ipom3BOOHOE B3KCeHIMHa-4

<220>
<221> [OpyTo¥_HNpusHAaK
<222>  (2)..(2)

<223> Xaa = Aib

<220>



<221> MOIUGMIIMPOBAHHHI OCTATOK

<222>  (14)..(14)

<223> Lys znepuBaTusmupoBaH B N6 c nomomei (S)-4-xapboxcu-4-
OKTaIeKaHOMJIaMMHOOY TUPMIIa —

<220>

<221> MOﬂM@MHMPOBAHHHﬁ_OCTATOK
<222> (39)..(39)

<223> AMUIVNPOBAHUE

<400> 28

His Xaa Gln Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Lys Asp Glu
1 5 10 15

Gln Arg Ala Lys Glu Phe Ile Glu Trp Leu Lys Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 29
<211> 39

<212> BEJOK
<213> JckyCCTBEHHas INOCJeIOoBaTEeJIbHOCTD

<220>
<223> I[Ipou3BOOHOE B3KCeHIMHa-4

<220>
<221> [OpyTo¥_HNpusHAaK
<222> (2)..(2)

<223> Xaa = Aib

<220>
<221> MOHM@MHMPOBAHHHﬁ_OCTATOK
<222>  (14)..(14)

<223> Lys nepuBaTusmpoBaH B N6 c nomMompio (S)-4-xapbokcu-4-
OKTaIeKaHOMJIaMMHOOY TUPMIIa —

<220>

<221> MOIUGULIMPOBAHHHI OCTATOK
<222>  (39)..(39)

<223> AMUIMPOBAHUE

<400> 29
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Lys Asp Glu

1 5 10 15

Gln Arg Ala Lys Glu Phe Ile Glu Trp Leu Lys Ser Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35
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$OPMYJIA MBOEPETEHNUA

1. CoenuHeHMe OGOPMyJEL 1:

H;N-His-Aib-His-Gly—-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Leu-X14-
Glu-Glu-Gln-Arg-Gln—X20-Glu-Phe-Ile-Glu-Trp-Leu-Lys—Ala-X29-Gly-
X31-Pro-Ser—-Aib-Lys—-Pro-Pro-Pro-Lys—-R! I,

roe

X14 npencraBjigeT cobon aMMHOKMCJIO THEI OCTaTOK C
OYHKUMOHAIU3UPOBAHHOM Tpynmnon -—-NH, OoOkKoBOWM 1Lienu, BHOpPaHHBM U3
Tpynne, cocrosamen wm3 Lys, Orn, Dab wium Dap, roe rpynmna -—-NH,

5

BokOBOM LenMr QyHKUMOHaIM3MpOBaHa C nomombi —Z-C(0)-R>, rme

Z mnpencTaBJgeT coBO¥ JIMHKEp BO BCeX CTepeOoM3OMEpPHHX GopMmax,

R®> mnpexmcraBsgeT coboil QparMeHT, coIepXamuii He 6oJjiee 50
aTOMOB yIUlepolla M T'eTepoaToOMel, BEOpaHHEEe U3 N u O,

X20 mpencrTaBJgeT CcoOOM aMUHOKMCJIOTHEIM OCTATOK, BHOPAHHBEM U3
Aib u Lys,

X29 mpencrTaBygeT coOOM aMUHOKMCJIOTHEM OCTAaTOK, BHOPAHHBEM U3
D-Ala u Gly,

X31 npencraBygeT coBoM aMMHOKMCJIOTHHIM OCTaTOK, BHOPAHHBI U3
His u Pro,

R! mpemcraeisger cobomt NH, mium OH,

WUJIM eT0 COJIb WMJM COJILBAaT.

2. CoemguMHeHMe II0 II. 1,

roe R! mpencramiger coBoir NH,,

MM eT0 COJIb MM COJILBaT.

3. CoemuMHeHMe 10 JodOoOMy M3 . 1-2,

Toe HOedTHUIHOE coeIMHeHMe  XapaKTepusyeTcad  OTHOCUTEJILHOMU
AKTMBHOCTLIO, COCTAaBJAKINEel [0 MeHblel Mepe 5% 10 CpaBHeHUID C
OTHOCUTEJILHOM  aKTMBHOCTLID IMIPUPOOHOTO  IJIoKAaroHa B OTHOWEHUU
pellenTopa IJIOKaTroOHa.

4., CoenmMHeHMe 1o JoooMy U3 IIIl. 1-3, rae nernTugHoe
coeIMHeHMe IMPOABJIAET OTHOCUTEJIBHYID aKTMBHOCTL, COCTABJIAKIYIO II0
MeHbel Mepe 7% IO CPaBHEHMIO C OTHOCUTEJILHOM AaKTHMBHOCTLI GLP-
1(7-36)—amMuiia B OTHOWeHMN pelenrTopa GLP-1.

5. CoenmMHeHMe 1o JooboMy U3 TIIl. 1-4, rme nernTugHoe

COeIIMHeHNMe IIPOABRJIAeT OTHOCUTEJIEHYK aKTMBHOCTE, cocCcTaBJIidpmyrn IIO
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MeHbBIIeM Mepe 4% O CpaBHEHUI C OTHOCHUTEJBHOM aKTHMBHOCTRK GIP B
OTHOIeHNM pelenrtopa GIP.

6. CoemmHeHMe IO JioOoMy M3 M. 1-5, Toe

X14 npencrarJjgsgeT cobom Lys, r©me Tpyhina —-NH, ©OOKOBOM Lelu
OYHKIUMOHAIUBUPOBaHa TPYIIIOoN -7Z-C(0O)R?®, rme

Z TmpencrTaBJgeT cobom Tpynmny, BuHOpaHHyID M3 gGlu, gGlu-gGlu,
gGlu-AEEAC—-gAAA—, gGlu-gGlu—-AEEAc, AEEAcC-AEEAc—gGlu wmu AEEAC-
AEEAC-AEEAC; U

R°> mpencraBysgeT CcoOOOM TPYIITYy, BHOPaHHY M3 INeHTaleKaHuJa WM
renrageKaHuia.

7. CoemmHeHMe 110 JwdbomMy M3 . 1-5, roe

X14 npezncramjsgeT cobom Lys, r1me Tpymnna -—-NH, ©OOKOBOM Lemnu
OYHKUMOHANIM3MPOBaHAa TPYIINION -Z-C(0)R%, rIme

Z mnOpemncraBJiseT cobolm TIpyrnmy, BHOpaHHYyl U3 gGlu, gGlu—-gGlu,
gGlu-AEEAC—gAAA- u gGlu-gGlu-AEEAC; u

R® mperncrTaBjigeT CoOOM IPYIY, BHOPaHHYD M3 IIeHTaleKaHWUsIa WIn
renrageKaHmia.

8. CoemmHeHMe 1o JmwbomMy M3 nOmn. 1-5, Tme

X14 nmnpexncraBjseT coborm Lys, THe rpynna -NH, OOKOBOM Lemnu

OYHKUMOHaIN3UPOBaHa c IIOMOIIBIO (S)—-4-xapborcu—4-
TreKcaleKaHOMIIaMUHODY TUPMII—, (S)—4-kapbokcu—4-
OKTaOeKaHOUJIaMMHOOY TUPWII—, (S)—-4-kapbokcu—4-( (S)—-4-kapbokcu—4-
reKkcaleKaHOMJIaMMHOOY TUPMIIaM/HO ) —Oy TUPMII—, (2={2=-[2—-(2=-{2-[(4S) -

d-xapbokcu—4-reKcamekaHOMIaMMHODOY TUPMIIaMMHO ] —3TOKCU } —3TOKCU ) —
aleTUJIaMMHO | —2TOKCHK } —3TOKCHU ) —alleTuiia, (2—={2=-[2—-(2=-{2-[(48)-4-
Kapbokcu—-4-0oKTamekaHOMIaMMHODY TMPMIIaMVHO | —3TOKCU } —3TOKCH ) —
aleTUMJIaMMHO | —2TOKCH } —3TOKCHU) —alleTuiia, [2=(2—{2-[2—-(2-{2-[2—-(2-
OKTaOeKaHOMJIaMMHOBTOKCH ) ~3TOKCH ] —alle TUJIAMUHO } ~3TOKCH ) ~3TOKCU ] —
alle TUJIaMMHO } —3TOKCHM ) —3TOKCH ]| —alle TUJI—,

R! npepcrasiger cotoir NH,,

WM €70 COJIb WM COJIBEBAaT.

9. CoemmHeHMe 1o JmoboMy M3 . 1-5, rome

X14 npezncrarjgsgeT cobow Lys, r©me Tpyhina —-NH, ©O0OKOBOM Lelu
GYHKIIMOHAaIM3UPOBaHa C TTOMOIIE 0 (S)—-4-kapbokcu—4-
TeKcaleKaHOMIIaMUHODY TUPUII—, (S)—-4-kapbokcu—4-

OKTaIeKaHOUJIaMMHOOY TUPWII—, (S)—4-kapbokcu—4-( (S)-4-kapbokcu—4-
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reKcalekKaHOMJIaM/HO DY TUPMIIaM/HO ) —Oy TUPWII—, (2—={2-[2—-(2-{2-[(48) -
d-rapbokcu—4-TreKcalekKaHOMIaMMHOOY TUPMIIaMVHO | —3TOKCU } —3TOKCU ) —
alueTUJIaMVHO ] —2TOKCU } —3TOKCH ) —alleTuja, (2={2-[2-(2—{2-[ (458) -4~
KapBokCHU—4—-0OKTaleKaHOMIIaMMHOOY TUPMIIaMVHO | —3TOKCU } —3TOKCU ) —
alueTUJIaMVHO ] —2TOKCHU } —3TOKCH ) —alleTuja,

R! npepcrasigeT coBoir NH,,

WM eT0o COJIb MM COJIBBaT.

10. CoemmHeHMe 1o JioboMy M3 IHIII. 1-8, TOe

X14 npezncrarJjsgeT cobom Lys, r1me Tpymnna -—-NH, ©OOKOBOM Lelu
byHKUIMOHaIU3UPOBaHa C TIoMompl (S)-4-kapbokcu—4—((S)-4-rkapbokcu—
4d-TerKcaleKaHOUJIaMUHOOY TUPUIIaMUHO ) —OY TUPUII—,

X20 mpezncramjfgeT cobom Lys wmim Aib,

X29 mpencraBJgeT coOOM AaMUHOKMCJIOTHEIM OCTAaTOK, BHOPAHHBEM U3
D-Ala u Gly,

X31 mpencrTaBJgeT coOOM aMUHOKMCJIOTHEIM OCTAaTOK, BHOPAHHBEM U3
His u Pro,

R! mpemcraeissgeTr coboi NH,,

WM eTo COJIb MJIM COJILBAaT.

11. CoemmHeHMe II0 JiodoMy M3 III. 1—-8, TOe

X14 nmnpemcraBJjseT cobom Lys, Tme rpynna -NH, OOKOBOM Lemnu
OyHKIMOHaIMB3UPOBaHa ¢ HoMombil (S)-4-kxapbokcu—4—( (S)-4-xapbokcu—
4d-TeKcaleKaHOUJIaMUHOOY TUPMIIaMUHO ) —Oy TUPWII—, (S)—-4-xapbokrcu—4-
OKTaIeKaHOUJIaMMHOOY TUPWII—,

X20 mpezncrTaBJydgeT coboum Lys,

X29 npencraByageT coOOM aMMHOKMCJIJIOTHHM OCTaTOK, BHOPAHHBEI U3
D-Ala u Gly,

X31 npencraByageT coOOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHBEIM U3
His u Pro,

R! npepmcrasiger coBoir NH,,

WM eT0 COJIb UM COJIbBAaT.

12. CoemmHeHMe II0 JioboMy M3 IHIII. 1-8, TOe

X14 npezncrarJjsgeT cobow Lys, r©me Tpyhana —-NH, ©O0OKOBOM LelM
GYyHKIIMOHaIM3UPOBaHa C TIoMombprl (S)—-4-kapbokcu—4—( (S)—-4-kapObokcu—
4d-TeKCcaleKaHOUJIaM/HOOY TUPUIIaMUHO ) —Oy TUPWII—, (S)—4-kapbokrcu—4-—
OKTaOeKaHOUIIaMMHOOY TUPWII—,

X20 mpezncramBJdgeT cobom Lys,
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X29 npencraByageT coOoM aMMHOKMCJIOTHHEM OCTaTOK, BHOPAHHEM U3
D-Ala u Gly,

X31 mpezncramBjdeT cobom His,

R! npepcrasigeT cotoir NH,,

WM eT0o COJIb MM COJIBBAaT.

13. CoemmHeHMe 10 JioboMy M3 IHIII. 1-8, TOe

X14 npencrarJjsgeT cobom Lys, r1me Tpyhona -—-NH, ©OoOkOBOM Lelu
GyHKUIMOHaIM3UPOBaHa C TIoMompl (S)-4-kapbokcu—4—( (S)—-4-xkapbokcu—
d-TerkcaleKaHOUJIaMUHOOY TUPUIIAMUHO ) —OY TUPUII—, (S)—-4-kapbokcu—4-
OKTaIeKaHOUJIaMMHOOY TUPWII—,

X20 mpezncrasjfgeT cobom Lys,

X29 mnpezncrasjfgeT cobom Gly,

X31 mpencrTaBygeT coOOM aMUHOKMCJIOTHEIM OCTATOK, BHOPAHHBEM U3
His u Pro,

R! mpemcraeigeTr coboi NH,,

WM eT'o COJIb WJIM COJIbBAaT.

14. CoemuHeHMe TIo Jiwbomy M3 . 1-8, roe

X14 npencrarjsger cobom Lys, rme rpyrnna -—-NH, ©OOKOBOM LelM
OyHKIMOHaIMB3UPOBaHa ¢ HoMombil (S)-4-xapbokcu—4—( (S)-4-xapbokcu—
4d-TekcaleKaHOUJIaM/UHOOY TUPMJIaM/HO ) —Oy TUPWII—, (S)—-4-xapborcu—4-
OKTaleKaHOUJIaMMHOOY TUPWII—,

X20 mpezncraBJysgeT cobowm Aib,

X29 npencraByageT coOOM aMMHOKMCJIJIOTHHIM OCTaTOK, BHOPAHHBI U3
D-Ala u Gly,

X31 npencraBiageT coOoOM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHBIM U3
His u Pro,

R! npepcrasiger coBoit NH,,

WM eT0 COJIb UM COJIbBAT.

15. CoenmmHeHMe 10 JiobOoMy M3 III. 1-8, TOe

X14 npezncrarJjgsgeT cobon Lys, r©me Tpyhana -—NH, ©O0OKOBOM LelM
GyHKIMOHaIM3UPOBaHa C TIoMombpl (S)-4-kapbokcu—4—( (S)-4-xapObokcu—
d-TeKCcaleKaHOUJIIaM/HOOY TUPUIIaMUHO ) —Oy TUPWII—, (S)—4-xapbokrcu—4-—
OKTaIeKaHOUIIaMMHOOY TUPWII—,

X20 mpezncrTamBJdgeT cobom Aib,

X29 npencraByageT coOoM aMMHOKMCJIOTHHM OCTaTOK, BHOPAHHEM U3

D-Ala u Gly,
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X31 mpezncramBjdgeT cobom Pro,

R! npepcrasigeT cotoir NH,,

WM €T0 COJIb WMJIM COJIBBAaT.

16. CoemmHeHMe 1o JiwboMy M3 M. 1-8, Toe

X14 npencrarJjsgeT cobom Lys, r©me Tpyhona -—-NH, ©OOKOBOM LelM
GYyHKIMOHaIM3UPOBaHa C TIoMompl (S)-4-kapbokcu—4—( (S)-4-xkapObokcu—
4d-TerkcaleKaHOUJIaMUHOOY TUPUIIAMUHO ) —OY TUPWII—,

X20 mpezncrajydeT cobom Aib,

X29 mnpexncramJjdgeT cobom D-Ala,

X31 npencraByageT coOOM aMMHOKMCJIOTHHEM OCTaTOK, BHEOPAHHEM U3
His u Pro,

R! mpemcraeigeTr coboit NH,,

WM eT0o COJIb WJIM COJIbBaT.

17. CoeImHeHMre 110 JioboMy M3 III. 1-1¢6, BHOpaHHOE U3
coenmHeHum mnonm SEQ ID NO: 6-27, a Takxe MX COJIel MJIM COJILBATOB.

18. CoemmHeHMe IO II. 1, I'Ie COeOMHeHMe IIpelcTaBJeHO SEQ ID
NO: 6, MJM eT0 COJIb MJIM COJILBAT.

19. CoemmuHeHMe 1o . 1, I'Ie coeIMHeHMe IpencTaBJjieHO SEQ ID
NO: 9, mIM ero CcoJib MJIM COJIbLBAT.

20. CoeIuMHeHMe IO II. 1, TI'De coeIMHeHMe IpelncTabJjeHo SEQ ID
NO: 11, mam ero coJlb MJIM COJILBaT.

21. CoemmHeHMe 1o JwoboMy ™3 nOmn. 1-20 1OJag T[OpMMeHeHUS B
MeIMLIMHe YeJloBeKa.

22. CoemumHeHMe 1o JwoboMy ™3 nOmn. 1-20 1Ojad T[OpMMEeHEeHMS B
KauecTBe QapMalleBTUMUECKOTI'O IIpelapaTa.

23. CoermMHeHMe nOJId IIpUMeHeHUS 1o JodboMy wu3 nmn. 21-22,
KOTOopoe IPUCYTCTBYET B KauecTBe aKTMBHOTO cpencTBa B
bapMalleBTUMUECKOM KOMIIO3UMLMM BMeCcTe C II0 MeHblleM Mepe OIHUM
bapMalleBTUUECKU IIPUEMJIEMBEIM HOCUTEJIEM.

24 . CoeIMHeHMe IJIS TIPUMMEHEeHMd [0 JiwboMy M3 . 21-23 BMecTe
C IO MeHbIleM Mepe OIHMM OOIIOJIHMTEJILHEIM TepaleBTUUeCKM aKTUMBHBM
CPeICTEBOM.

25. CoeIuHeHMe IOJIA TIPUMMeHeHMSA 1O HO. 24, THOe IO MeHBIeW Mepe
OIOHO IOIOJIHUTEJILHOE TepalleBTUUECKM aKTMBHOEe CPeICTBO BHOpPaHO M3
TPYIIH, COCTOAmMeN U3

VHCYJIMHa W TIPOU3BOIHEX WHCYJMHa; GLP-1, aHajoroe GLP-1 wm



98

aroHUCTOB pelenrtopa GLP-1; wmHrutmropor DPP-4; wmurmndbmuropor SGLTZ;
IBOMHHX MHTUOUTOPOB SGLT2/SGLTI1;

OUTYaHUIOB, TUA30JIMOMHIMOHOR, IOIBOVHEIX AT'OHMCTOB PPAR,
CyJbEQOHUIIMOUEBUH, MEeTJIMTUMHUIOB, MHIMOUTOPOB aJjibdpa—TJInKO3MIAa3H,
aMMJIMHa ¥ aHaJIOTOB aMMJIMHa,; aroHmumcToB GPR119, aronmcTtor GPR40,
arouucToB GPR120, aronmcToB GPR142, cHCTeMHBEX aroHmMcTtoB TGRL wmim
ATOHUCTOB TGRD C HU3KMUM YPOBHEM TIOTJIOWEHM T ; Mesuara

BPOMOKPUIITUMHAE, MHIUOMTOPOB 11-BeTa-HSD, aKTUMBATOPOB IVIOKOKMHASIH,

MHIMOUTOPOB DGAT, MHIMOUTOPOB NPOTEUH—TUPO3UHPOCHaTaBE 1,
MHTUOUTOPOB TJIIOKO30—6—pochaTa3H, MHITUOUTOPOB bpyrTOo30-1, 6—
oucpocharTassl, VHTUOUTOPOB TJIMKOT eHbpoCchopMIIa 3L, MHTUOUTOPOB
dpochoeHONMNIMPYBATKAPOOKCUKMHA 3H, MHITUOUTOPOB KMHAa3H

TJIMKOTEHCUMHTABE, MHIUOUTOPOB IIUMPyBaATOEeIMOPOKMHASE, aHTaT'OHUCTOB
anbda—2-pelenTopoB, AHTAT'OHUCTOB CCR-2, VHIMOUTOPORB SGLT-1,
MOOYJIATOPOB I[IepPeHOCUMKa IJIOKO3b—-4, AaTl'OHMCTOB COMaTOCTaTHMHOBOIO
peluenTopa 3;

TUMIOJIUIINIEMUUECKUX CPenCTB; aKTMBHEX BelleCTB OJIA JeUeHUd
OXUPEHUS ; IeNTUIOB KEeJIY TOUHO—KUIIEeUHOT'O TpakTa; VHIVOUTOPOB
JIMUIIa3k, MHIUMOMTOPOB aHIMOT'€éHe3a, aHTal'OHMCTOBR H3, MHIMOMTOPOB
AgRP, TPOMHEX MHIUOUTOPOB IOTJIOHMEHMS MOHOaAMMHAa, MHIUOUTOPOB
MetAP2, Ha3aJIbHOT'O COCTakBa Ha OCHOBe IOuiTHazeMa - OJiokaTopa
KaJIbLUMEBEIX KaHAaJIOB, aHTHCMEICJIOBHX MOJIEKYJI, HallpaBJIEHHEX IIPOTUR
OponoyuMpOoBaHUsa pellenTopa ¢gakTopa pocTa o¢ubpobilacTor 4, HenTuna-—
1, HaueaMBaweIroCd Ha IPOXUOUTUH; U JIEKAPCTBEHHEX CPEeNCTB IJId
BO3OEMCTBMA Ha BEHCOKOE KPOBSHOE MHaBJIIeHME, XPOHMUECKYK CepIeuHy
HeJOCTaTOYHOCTL MM aTepOCKJIEPO3.

26. CoenmuHeHMe IJIA I[IPMMeHeHMs I[o JobomMy u3 . 21-25 nisa
JIeueHM s HapylleHU I TOJIEPAHTHOCTHU K TJIDKO3E,
MHCYJIMHOPE3UCTEeHTHOCTH, NIpennuadeTa, I[IOBHIIEHHOI'O YPOBHSA IJIOKOS3EL
B KPOBM HaTomak, TITUIepIUVIMkeMuy, InabeTa 2 Tulla, TI'HUIEPTEeH3UNX,
OUCIIUIIVOEMUN, apTeproOCKIIepO3a, UmeM1UyueCKOM BoJIe3HU cepnua,
3aboJIeBaHUA nepupepnueCcKmMx apTepuis, VIHCYJIbTa VI Jo6omn
KOMOMHAIIMY KOMIIOHEHTOB 32THUX OTIEeJIbHEX 3abojleBaHUM.

27. CoenuHeHUe IJIA I[IPMMeHeHMs I[o JobomMy u3 . 21-25 s
KOHTPOJIA alleTuTa, OIUTaHMA U [OOoTpebJjieHMS KaJlopul, YBeJIWUeHUS

pacxomna sHepTUH, npenyrnpexneHnd npubaBJIeHU S Beca TeJsa,
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CTUMYJIALUVM CHVXEHMA Beca TeJla, CHWXeHMsa WU30BETOUHOI'O BecCa Tejla U,
B LeJIoM, 0JIg  JIeYeHUd OXVNPEHUS, B TOM  UNCJIe OXUPEeHUd,
IPENATCTBEYRIEeTI'0 HOPMaJIbHOMY OYHKIMOHMPOBaAHMID OpIlaHu3Ma.

28. CoenouHeHMe OJd IIpUMeHeHMd I[I0 JiodbomMy m3 . 21-25 nid
JIeUeHMa WM [pelOylpeXIeHUd IT'ellaToCTeaTo3a.

29. CoenoMHeHMe OJd IIpUMeHeHMd I[I0 JiodoMy m3 or. 21-25 nid
JeUeHV A WIM [OpenylnpexmeHusd THUuleplJiMkeMuy, aradera 2 Tuna u/UIKU
OXVPEeHU .

30. CoenmHeHMe IOJi4 IIPMMEHEHMA I[I0 JioOoMy M3 oI. 21-25 njsa
OOHOBPEMEHHOTO JleueHUA nmabeTa 2 THUIa UM OXMPEHUID.

31. CoenMHeHMe IJId IIPMMEHEHMA I[I0 JioOoMy M3 oI. 21-25 njsa
JleueHna nuabdera.

32. CoeIMHeHMe IJid IIpMMeHeHMs [0 JmooomMy u3 orn. 21-25 n#nd
JIeUeHMA OXUPEHUA.

33. CoeIMHeHUe IJid IIpMMeHeHMs 1[I0 JmooomMy u3 or. 21-25 n#nd
JledeHMAa aTepoCKJIepos3a.

34, CoeIMHeHUe IJid I[IpMMeHeHMA 1[I0 JmooomMy u3 orn. 21-25 nn4d
3aMeNJIEHUA IIPOXOXIEHMSA COINEPXMMOI'O UYepe3 KUIEeUHMK, YBeJUJYeHUA
KOJIMUECTBa COHNEPXMMOTO XeJIydKa W/WIM CHWKEeHUS [I0TpelJIeHUa IUMNU
IalyeHTOM.

35. CoenmHeHMe IOJid IIPMMEeHEHMA IIo JiboMy M3 HOI. 21-25 nmasa
CHMXEHUS YPOBHEeM TJUIOKO3H B KPOBU ¥/WMIM CHMWXeHUS ypoBHeM HbAlc y
nauMeHTa.

36. CoenMHeHMe IJId IIPMMEeHEHMA II0 JioboMy M3 HI. 21-25 njasa
CHIMXEHMS Beca TeJjla [laleHTa.

37. QapMalleBTMUeCKas KOMIIO3UIMSA, colepXamas IO MeHbIel Mepe
OIOHO cCcoeIMHeHMte TII1o JiodoMy M3 III. 1-20 wmam QU3MOJIOTHUUECKU
npueMJIeMyld COJIb WM COJIEBAT JIKOOOTO M3 HUX, IJSA [IPUMEHEeHUS B
KadecTee QapMalleBTMUECKOI'O IIpelapaTa.

38. QdapMalleBTMUeCKas KOMIIO3UIMA, colepXamas 10 MeHbIel Mepe
OIOHO cCcoeIMHeHMte TI1o JimodboMy M3 III. 1-20 wmam QU3MOJIOTHUUECKHU
IpUeMIIeMyld COJIb WMJIM COJIBBAT JIOOTO M3 HUX U IO MeHbIel Mepe OIMH
OOTIOJIHUTEJILHEY bapMalleBTUUYECKM aKTHMBHHY MHIPEIMeHT.

39. Cnocof JiedeHMA TUIeplUIMKeMuy, nuadbeTa 2 TUlla WK
OXMPpeHUs Yy IIalMeHTa, I[IpM DTOM CIOCOD IIpelycMaTpuBaeT BBeIeHUE

NaumMeHTy  20PeKTUBHOTO KOJIMYeCTBa II0 MeHBIeM  Mepe OIIHOTO
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coenmMHeHMsda ¢opMyJiel 1 1o JmwboMy w3 . 1-20 um 30OeKTHMBHOTO
KOJIMUEeCTBa II0 MeHbIIeM Mepe OOHOTO OPYTOTO COeIMHEeHMHa, MIPUTOOHOTO
oJjsa  JeueHusa  1nuabera, OXVPEHUI, OUCIUIUIEMUM  WMJIM  BEHCOKOTO
KPOBAHOTO OaBJIEHUSA.

40. Cnoco® mo 1. 39, rme »20PekTHMBHOE KOJMUECTBO II0O MeHbLIen
Mepe OIOHOTO COeOuMHeHUS OQOpMyJIEL 1 ¥  OOMIOJIHMTEJILHEM  aKTUMBHLEM
VHTPEeOVEeHT BBOOAT MalMeHTy OIOHOBPEMEHHO.

41. Cnoco® mo n. 39, rme »20PekTHMBHOE KOJMUECTBO IIO MeHbLIen
Mepe OIOHOTO COeOuHeHMS (QOpMyJIEL 1 ¥ OOMIOJIHUTEJILHEM  aKTUMBHLEM
VMHTPEeOMEHT BBONOAT IMallMeHTY I[IOCJIeOoBaTeJIbHO.

IIo DOBEpPEeHHOCTHU



®urypa 1

15,00
13,00

11,00
9,00

7,00

D [Mkm?/c]

5,00
3,00
1,00
-1,00

#Mentna 1 - MenTtua 2 - npuTsaxKeHue
oTTarikKuBaHue
D=(1,3285)c+6,7529 & __— -

D=(-0,204)c+6,9678
i 2 3 4 5
C [mr/mn]

LE/L

8699999



durypa 2

(MMmonb/n)

b
o

0

- N W A O N 0 W

o,

AS.C.

obpaboTka

, 06beM MHBEKUMM 5 Mn/kr
1

0 2

E

4

T

6

8 10 12 14 16 18 20 22 24

(wacbl nocne BBeaeHUA 1-n 0O3bl)

- OBSAHEHHbBIN PaLOH-
cpeaa-HocuTerb

-o-DI10-cpepna-
HocuTEnb

--DIO-SEQ ID NO: 6

LE/C



durypa 3

(r)

60

50

40

30

20

10

2

4

T 7 T T T T

6 8 10 12 14 16 1
(oeHb)

8

T T T T T

20 22 24 26 28

o OOSAHEHHBIN PALIOH-
cpeaa-HocuTerb

-o- DIO-cpepa-
HocuTeb

-~ DIO-SEQ ID NO: 6

LE/C



durypa 4

(r/aHn 1-28)

%,

P<0,00001

no cpasHeHuto ¢ DIO-
cpepa-HocuTenb

g ObGepHeHHbIN paumoH-
cpepa-HocuTENb

m DIO-cpepa-
HOCUTENb

DIO-SEQ ID NO: 6

LE/Y



durypa 5

4

2

g 0
u
I

! -2
=

-4

-8

Po

_

P<0,00001

no cpasHeHmto ¢ DIO-
cpepa-HocuTENb

ObenHeHHbIN pauUmnoH-
cpena-HocuTenb
DIO-cpegna-

HocUTEnNb

DIO-SEQ ID NO: 6

L€/



durypa 6

(r’xuBoTHOE/aeHb, cpegHee OT 4 XXMBOTHbIX/KNeTKa)

4,5
4,0
3,5
3,0
2,5
2,0
1,56
1,0
0,5
0,0

T H T T T T T T T

2 4 6 8 10 12 14 16 18 20 22 24 26 28
(peHb)

i ODEAHEHHBIN PaLUMOH-
cpepa-HocuTenb

-~ DIO-cpepa-
HocuTEnNb

- DIO-SEQID NO: 6

LE/9



durypa 7

(r)

2,5

2,0

1,5

1,0

0,5

0,0

(OeHb 28)

P<0,00001

no cpasHeHuto ¢ DIO-
cpepa-HocuTENb

.

N

p ObenHeHHbI paumoH-
cpepa-HocuTENb

- DIO-cpepa-
HOCUTENb

DIO-SEQ ID NO: 6

LE/L



durypa 8

(Mmonb/n)

1,2

1,0

0,8

0,6

0,4

0,2

0,0

(OeHb 28)

P<0,001

no cpaeHenuto ¢ DIO-
cpefa-HocuTenb

0 ObBegHeHHbIN paumoH-
cpepa-HocuTENb

m DIO-cpena-
HOCUTENb

DIO-SEQ ID NO: 6

LE/8



durypa 9

(Mmonb/n)

1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0

(OeHb 28)

P<0,00001

no cpaeHeHuto ¢ DIO-
cpefa-HocuTenb

g ObenHeHHbI paymnoH-
cpepa-HocuTENb

@ DIO-cpepa-
HOCUTENb

DIO-SEQ ID NO: 6

LE/6



durypa 10

e OOSAHEHHBIN PALWIOH-
cpena-HocuTerb

- DIO-cpepa-
HOCUTENb

-+ DIO-SEQID NO: 11

(Mmonb/n)

- N W & O O ~N 0 <

ASC obpaboTtka, 06 beM nHbekunn 5 mn/kr

6 2 4 6 8 10 12 14 16 18 20 22 24

(wacbl nocne BBeaeHUA 1-1 0o3bl)

LE€/01



durypa 11

(r)

60

50

40

30

20

10

0

¢ 2 4 6 8 10 12 14 16 18 20 22 24 26 28

(peHb)

e OOEOHEHHBIN PaLIMOH-
cpepa-HocuTenb

-o- DIO-cpepa-
HOCUTErb

-+ DIO-SEQ ID NO: 11

LE/LL



aal

(r/aHn 1-28)
A

durypa 12

1 4

P<0,00001

no cpaBHeHuto ¢ DIO-
cpena-HocuTenb

0 O6enHeHHbIN paLmoH-
cpepa-HocuTernb

a DIO-cpena-
HocuTEnNb

@ DIO-SEQ ID NO: 11

LE/C)



durypa 13

(r 3a 28 gHen)

\\

P<0,00001

no cpasHeHmto ¢ DIO-
cpepa-HocuTENb

g ObeaHeHHL paLyoH-
cpepa-HocuTernb

@ DIO-cpepa-
HOCUTENb

DIO-SEQ ID NO: 11

LE/EL



®urypa 14

(r’xmBoTHOE/AEHb, CpeaHee OT 4 XXUBOTHbLIX/KIeTKa)

4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5

0,0

T T T T T T T

24 6 8 10 12 14 16 18 20 22 24 26 28

(peHb)

.. OBbegHeHHbIN paynoH-
~ cpepa-HocuTenb
- DIO-cpepa-
HOCUTENb
—+ DIO-SEQ ID NO: 11

LE/VL



durypa 15

(r)

3,0

2,5

2,0

15

1,0

0,5

0,0

P<0,0001 N
no cpaesHeHuio ¢ DIO-
cpefa-Hocutenb

(OeHb 28)

0 O6efHeHHbIN paynoH-
cpepa-HocuTenb

m DIO-cpepa-
HOCUTErb

DIO-SEQ ID NO: 11

LE/GL



durypa 16

(MMmonb/n)

1,2

1,0

0,8

0,6

0,4

0,2

0,0

P<0,05

no cpaeHermto ¢ DIO-
cpefa-HocuTenb

(OeHb 28)

o ObBegHeHHbIM pauyoH-
cpepa-HocuTernb

| DIO-cpepa-
HOCUTENb

DIO-SEQ ID NO: 11

LE/91



durypa 17

(Mmonb/n)

1,8
1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0

(OeHb 28)

P<0,0001

no cpasHeHuto ¢ DIO-

cpena-HocuTtesb
I

_

g O6eaHeHHbIN paumoH-
cpepa-HocuTENb

m DIO-cpena-
HOCUTENb

DIO-SEQ ID NO: 11

LE/L)



durypa 18

160
140
120
100

80

60

(MKr/n)

40

20

P<0,001

no cpaeHeHuto ¢ DIO-
cpefa-HocuTenb

g O6eaHeHHbIN paLyoH-
cpepa-HocuTernb

m DIO-cpegpa-
HOCUTENb

@DIO-SEQ ID NO: 11

LE/81



durypa 19

(Mmonb/n)

P<0,0001

no cpasHeHuto ¢ DIO-
cpepa-HocuTEnb

Ob6epHeHHbIN pauyoH-
cpepa-HocuTENb
m DIO-cpepa-

HOCUTEIb
aDIO-SEQ ID NO: 11

LE/61



durypa 20

40 - bes gnabeta-cpespa-
i wxt e HOCUTENb

C anabetom-cpepa-

HocuTenb

C anabetom-SEC ID

NO:6

..... C Anabetom-SEC ID
NO:8

44— C nnabetom-SEC ID
NO:9

-

(Mmonb/n)

5
Asc obpaboTtka, 06 beM nHbekuun 5 mn/kr

0 1 ! | ) | |
0 2 4 6 8 10 12 14 16 18 20 22 24

(wacbl nocne BBeAeHUA [03bl)

L€/0¢



durypa 21

& 800 -

o

o

iy 700 -

S

é 600 -

g Bce P<0,001 no cpaBHeHwWto ¢ rpynnom ¢
= 500 - AnabeTom-cpena-HocuTeNb

S 400 i - "
x ]
m =
i 300 - . .
Q ===
g } e
2 200 - 1 e
e 1 e
S 100 - =
I

@ — -
% 0 ¥ T 7
O Bes guabeta- C anabetom- C gnabetom- C gmabetom- C anabetom-
2 cpena- cpena- SEC ID NO:6 SEC ID NO:8 SEC ID NO:9

HocuTEnNb HOCUTENb

LE/Le



durypa 22

(MMmonb/n)

As C. o6pa60TKa 06'beM VIH'beKLIMVI 5 Mn/Kr
0

2 4 6 8 10 12 14 16 18 2v0 22 24

(wacbl nocne BBeAeHUA O03bl)

bes gpnabeta-cpepa-
““HOCUTENb

o C onabetom-cpepa-
HOCUTENb

—o- C nnabetom-SEC ID
NO:7

Le/cc



durypa 23

(AUC ypoBHeM rntoKo3bl B KPOBU, MMONb/N 3a 0-24 4.)

800

700

600

500

400

300

200

100

bea gnaberta-cpega-

HOCUTEeIb

i
C nvabetom-cpena-
HoCcUTEnNb

P<0,001
MO CpaBHEHMIO C rpyrnnoun
¢ anabetom-cpepa-
HOCUTErb

.

| ; 7
C anabetom-SEQ ID NO:7

LE/EC



durypa 24

45 -

(Mmonb/n)

0 2 4 6 8 10 12 14 16 18 20

(wacbl nocne BBeAeHUA [03bl)

29 24

- bes gnabeta-cpepa-
~"HocuTenb
C onabetom-cpepa-
HocuTenb
— C nnabetom-SEC ID
NO:11

LE/ve



durypa 25

(AUC ypoBHeM rntoKo3bl B KPOBU, MMOnb/n 3a 0-24 4.)

800

800
700

{

600
500
400 A
300 - .

£

200 -
100 -

bes gpnabeta-cpepa-
HoCcUTEnNb

P<0,001

MO CpaBHEHMUIO C rpyrrnoun
¢ anabetom-cpepa-
HOCUTErb

T

1
C nvabetom-cpena-
HocUTEnNb

C anabetom-SEQ ID NO:11

t

L€/G¢



durypa 26

250 -
200 -

150 -

(mr/gn)

50 -

P<0,007
Nno CpaBHEHUIO C — bes gnabeta-cpepa-
rpynnovi ¢ agnabeTtomM-  HocuTenb

cpena—HQCMTe”b m C anabetom-cpepa-

HOCUTEIb

C npmnabetom-SEQ ID
NO:11

L €/9¢



(Mmonb/n)

8 10 12 14 16 18
(wacbl nocne BBeAeHUA [03bl)

20

22

24

Be3 guabeta-cpena-
—=— HOCUTESb

C nuabetom-cpena-

HocuUTenb

-+ C gnabetom-SEQ ID NO:10
- - C anabetom-SEQ ID NO:12
---&-- C nuabetom-SEQ ID NO:13
—£1- C ouabetom-SEQ ID NO:16

-& - C anabeTtoM-SEQ ID NO:26

L€/LC



durypa 28

700

BOO -oroer v e cn oo Be3 guabeta-cpena-
O HocuTerb
« C AvabeTom-cpena- !
" HOCUTENb
&C auabeToM-SEQ ID NO:10.
- mC anabeToM-SEQID NO:12 |

C avabeToM-SEQID NO:13 |
£C anabeTom-SEQID NO:16 |
@ C aua6eTom-SEQID NO:26 |

BOO oo e

400 oo

300

H

100

H

(AUC ypoBHeM rntoKo3bl B KPOBU, MMONb/N 3a 0-24 4.)

1 €/8¢



durypa 29

r]

}

/ OcmMoTHUYecKkuit MUHKUHacoC
gl

oo

KonTponb C57B16
® ApoE c o6pa6oTKoit
—&-cpenom-HocuTenem
©  ApoE c 06pabotkon SEQID No.11
~&- AnoE c 06naboTkoi SEQIDNo6
& ApoE c 0bpalboTKoi NMpamTyTaoM

s
g
c
07
=

I

2
Qo 6
o
o
=

2
05_
o

I

FA
54
o

o

g

T 3]
S

=

s

R

§ 2
o 0

8 12 16
Bpems
[Hepnenu]

Bec Tena [r]

32 4

30 4

28 -

A

22

. OCMOTUYECKUM MUHMHACcOoC \

2 | O

!

!

v

0

T

14

T

28

42

56

T

70

Bpems [aHu]

84

98

112

L€/6¢



durypa 30

@ KOHTpOMbHble MbilK
C57BI6 ¢ obpaboTkomn
cpenomn-HocuTenem

N Vi e Mbiwm ¢ Ko ApoE c
obpaboTkon cpeaon-
HocuTernem

Mbiwmn Ko ApoE ¢
obpa6oTkon 150 MKr/Kr
SEQID No.11

@ Mbium Ko ApoE ¢
obpa6oTkon 150 mMkr/kr
SEQ ID No.6

Sum

Mbiwm Ko ApoE ¢
obpaboTkon 600 MKr/kr
nuparnyTtuaa

KpacHbIM 0bnacTu ot obwen

% OKpaleHHON MaCNAHbIM
nnowaau aopThbl

KpacHbIM 0651acTu OT ooLen

% OKpaweHHOW MacChnsiHbIM
nrowagu aopTbl

]

OrnensHbie
[aHHbIEe

e

P<0,0001

P<0,0001

®
@
g

P=0,0324

L€/0€



durypa 31

—
o
o

O6wunn xonectepuH [Mmonb/nj

~
(@)

o
o

N
(&)

o
o

8 12

Bpems [Hepenu]

16

LDL-xonectepuH [Mmonb/]

10 -

_g— KoHTponbHbie Mbilun C57B16, cpenatocurens
—o- ApoE c obpaboTtkoit cpegom-HocutTenem
—&— ApoE c obpaborkoit 150 mkr/kr SEQ ID No.11
& ApoE c obpabotkoin 150 mkr/kr SEQ ID No.6

ApoE c o6pabortkoit 600 MKI/Kr nuparnytuaa

Bpems [Hepgenu]

LE/LE
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