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OIIMCAHUE U30BPETEHUA
2420-572995EA/018
IMPOU3BOJAHOE I'ETEPOAPUWIAMUIAOIIUNPHINHOJIA U
PAPMAINEBTHYECKAA KOMIIO3UIUA, COAEPKAIIAA ET'O B KAYECTBE
AKTHBHOI'O HHI'PEJUEHTA, IJIAA TPOPUJIAKTUKHA WIN JIEYEHHUA
AYTOUMMYHHOI'O 3ABOJIEBAHUA

YDpOBeHb TEXHUKH I/I306DeTeHI/I$I

1. OGnacTh TEXHUKH, K KOTOPOI OTHOCUTCS H300peTeHne

Hacrosimiee n3o0pereHne OTHOCUTCS K MPOU3BOIHOMY Te€TepOAPHIIAMHUIONMHPUINHONA U
(apManeBTHUECKOW KOMITO3UIMH, €r0 COAEpIKalleil B Ka4eCTBE aKTUBHOTO WHTPENUEHTA, IS
NpOoQUIAKTHKN WM JIEUEHUs] ayTOMMMYHHBIX 3a00JIeBaHWH, TAaKUX KaK BOCHAIUTEIbHOE
3a0osieBaHNE KUIIEYHUKA U PEBMATOUIHBIN apTPHT.

2. OnucaHue NpeauIecTBYIOLIEro YPOBHS TEXHUKH

NMMyHHTET mpencraBisieT cOOOH OOHY M3 CHCTEM CaMO3AIIUThI KHBOTO OPraHU3Ma OT
BCEX YYy>KEPOIHBIX IOJIUMEPOB, KOTOPbIE BTOPTalOTCsl WJIM BBOASTCS B JKUBbIE TKaHU. Bce
HOpPMaJIbHble HMHIUBUAYYMBI HE pEarupyroT MaryOHO Ha CBOM AHTUTEHBbI, TOTAA KaK OHHU
00amaroT CrIOCOOHOCTBIO PACIO3HABATh M PEArupoOBaTh HA UYKEPOJIHbIE aHTUTEHBI U YIAJAThH
ux. OnHako, ecu UMMYyHHAasl CUCTEMA XO35IMHAa HE MOXET OTJIMYMTh Uy)KePOJHbIE aHTUTEHBI OT
COOCTBEHHBIX AHTHICHOB W BBI3bIBAET AHOMAJbHBII WMMYHHBI OTBET, UMMYHHBIE KJIETKH B
OpPraHu3Me aTaKylOT CBOM COOCTBEHHBIE KJIETOYHbIE KOMIIOHEHTBI U BBI3BIBAIOT PA3JINYHbIE
3a00neBaHMs, KOTOPbIE HA3bIBAIOTCSA Ay TOMMMYHHBIMH 3a00JI€BaHUSMHU.

AyTOMMMYHHbIE 3a00JI€BaHUS BBI3BIBAIOTCA PA3JIUYHBIMU TNPUYMHAMH, TAaKMMH Kak
HACJIEICTBEHHOCTb, CTPECC, FOPMOHBI, TsKEJble METaJIbl, NMPOAYKTHl NMHUTAHUs, UHPEKIHU U
NECTULIUIBL, U BCTPEYArOTCs NMpUMepHO y 5-8% HaceneHus mupa. IIpumepsl ayTOMMMYHHBIX
3a00JIeBaHMI BKIIFOYAIOT BOCHAIUTENbHOE 3a00IeBaHNe KUIIEYHUKA, ayTU3M, acTMy, auaber 1
TUMA, PEBMATOUAHBIN apPTPUT, PEBMATUYECKYIO MOJUMUAITHIO, AHKUJIO3UPYIOIIUMI CIIOHAWINT,
NICOPUATUUYECKUI apTPUT, NCOPHUA3, SK3EMY, CKIEPOAEPMUIO, BUTWINIO, PACCESHHBIN CKJIEPO3,
IL-17-uHAYIUPOBAHHYIO AEMEHIIHIO, Nepu(epruuecKiil HEBPHUT, YBEUT, CHHAPOM CYXOro TIjiasa,
OTTOP>KEHUE TPAHCIUIAHTaTa OPraHoB U pak. B Hacrosinee Bpems NpOTUBOBOCHAIUTENbHBIE U
MMMYHOCYIIPECCUBHBIE JIEKAPCTBEHHBIE CPENCTBA UCIOJIB3YKOTCA B Ka4€CTBE TEPANEBTHYECKUX
CPEACTB MPH ayTOUMMYHHBIX 3a00JI€BaHUSIX, HO HEKOTOPBIE MAIIMEHTHI SIBJIFOTCS YCTOMYHUBBIMU
K 5TUM IIpenaparam, 4To 3aTPyAHSET JICUCHHE.

Cpenu ayTOMMMYHHBIX 3a00JIEBAaHMI BOCHAJIHUTENBHOE BOCHAJICHHE KHULISYHHKA
IpeCTaBIsieT OO0 BOCTIANNTENBHOE 3a00I€BaHIE MUIIEBAPUTENIBHOTO TPAKTA C XPOHUIECKUM
U PELMIUBUPYIOIIUM TEUEHHEM U KJIACCUPHUIMPYETCs Ha Ba 3a00NI€BaHUS: S3BEHHBIN KOJUT U
6onesnp Kpona. TouHas npuumHa 3a00N€BaHUS TOKAa HE W3BECTHA, HO OHO BBI3BAHO
HEaJeKBaTHBIM HMMYHHBIM OTBETOM Ha OaKkTepuM B KHIIEYHOM TpPaKTE€ Y YeEJOBEKa C
FeHETUYECKOU MPEeAPACIIONOXKEHHOCThIO. [10CTOsHHAA UM HeafekBaTHAasl aKTUBALU UMMYHHOU
CHCTEMBI KUIIEYHHNKA, TAKOH Kak HEUTpOoQHIIbl 1 Makpodaru, KOTOpbIE SIBISIOTCS BPOXKIECHHBIMH

UMMYHHbBIMU KJICTKAaMH, a TaK¥Xe .]'II/IM(I)OLII/ITI:;I, KOTOPBIC  SABJIAKOTCA HpI/IO6peTeHHbIMI/I



UMMYHHBIMH KJIETKAMH, B KOHEYHOM HMTOT€ MPHUBOANT K PAa3PYLICHUIO CIU3UCTOH OOOJIOYKH U
U3bSI3BICHNUIO. PasnuuHbple BOCTIANUTENbHBIE LUTOKUHBI MPOAYLUPYIOTCS M CEKPETHPYIOTCS B
CIMU3UCTON OOOJIOYKE KHUINEYHOTO TPAaKTa B BOCMAJIEHHOM COCTOSHMH, M cpeau Hux TNF-a
(pakTop Hekpo3a OMyXOJM-0) BBICOKO SKCIPECCUPYETCsl B IMPOCBETE KHUIIEYHUKA W
SIUTENUABHBIX KJIETKaX OOJIbHBIX SI3BEHHBIM KOJIUTOM. COrIacHO MOCIEAHUM UCCIICIOBAHMSM,
n3BecTHO, yTO TNF-0 urpaer BaxkHyro poJib B IATOT€HE3€ sI3BEHHOI'O KOJIUTA.

W3BectHo, uyto mHPpmuKcuMad, aHTu-TNF-o anTHTENno, 3¢p¢eKTHBeH He TOJBKO INpH
JedeHnH GypyHKYJIOB, HO U mpu JieueHun Oone3nn KpoHa, panee He jedeHHbIX. OHAKO Takoe
JICYSHHE SIBJIIETCS] JOPOTOCTOSLINM U BBI3bIBAET Y HEKOTOPBIX MAILIMEHTOB NMOOOYHbIE (PP EKTHI,
TaKHMe KaK *KUIKOCTHBIC PEAKLUU MJIM MH(EKLHUOHHbIE OCJIOKHEHHs. BbIIO MOATBEPKIAEHO, YTO
tobauurnanG  (Xeljanz®), unrrnGurop Snyc-knmass (JAK), o6namaer TepameBTHUYECKOIR
3¢ (EeKTUBHOCTBIO TIPU S3BEHHOM KOJHTE, HO MOATBEpXAeHa ero Hed()(HEeKTHBHOCTh NpHU
6onesnn Kpona. [Ipyrumu cioBamu, IO CHX NOp HE CYIIECTBYET HAIEXKHBIX NEPOPATBbHBIX
CPEACTB JUIA JIEYEHUs BOCHAIUTENIPHOIO BOCHAJIEHUS] KHIIEYHHWKA, II03TOMY CYLIECTBYET
HEOOXOMUMOCTh B pa3padorke 3(P¢PEeKTHBHOrO W HENOPOroro MEepOpaibHOTO CPENCTBa IS
JIEYEHUsI 3TOTO 3a00JI€BaHMSL.

Cpenu ayTOMMMYHHBIX 3a00Ji€eBAaHMN PEBMATOUIHBIA aPTPUT SBISIETCS IOCTATOYHO
pacrpocTpaHeHHbIM 3a00JI€BaHUEM, Ha JOJIO KOTOPOro mHpuxomurcs okosno 1% B3pocioro
HACeJIeHNsl, M TpencTaBisieT coOoii 3a0oneBaHue, KOTOpPOE NPUBOAUT K pa3pyIIECHUIO |
nepopmanuu CycTaBOB y OOJBIIMHCTBA MAIMEHTOB, YTO B KOHEYHOM HTOT€ NPUBOIUT K
UHBAIUAHOCTU. B marodusmonoruu peBMaTOMAHOrO apTpUTa CcOooOImaeTcs, 4To 3aboieBaHue
BO3HHKAET B Pe3yJIbTAaTe aKTHBALIUU AyTOPEAKTUBHBIX T-KJIE€TOK, CrielMUIHBIX K HEOIENITHAAM,
BbIpaOaThIBAEMBIX AHTHUI€HAMU B CYyCTaBe, TAKUMM KaK KOJUIAr€H HWJIM TNPOTEOrNIMKaH, M3-3a
XPOHMYECKOI'O BOCIAJIEHUs 11OCJIE€ BOCHAINUTENBHON PeakIMi B COOTBETCTBUU C BUPYCHOM HIIN
OakTepuanpHOi MH(peKIMell. XOpoIo U3BECTHA KOPPENSALUs MEXIY PEBMATOUIHBIM apPTPUTOM
u T-numdountamu, a Takxke B-mumdouuTamMu M CHHOBHAJIBHBIMU KJIETKAMHU. BaKHBIMH
LIUTOKMHAMHU, CBSI3aHHBIMH C pPeBMAaTOUAHBIM apTputToMm, sBjsatorcs TNF-o, IL-1 u IL-6. Onu
YBEJIMYUBAIOT SKCIPECCHI0 MOJIEKYJI aATe3MH B SHAOTEUANBHBIX KJIETKAX, YBEJIHMYUBASI TPUTOK
JEWKOLUTOB B CYCTaB, U CHOCOOCTBYIOT CEKpEIMH MATPUKCHOH METaJUIONPOTENHA3bl B
CHHOBUJIBHBIX KJIETKaX W XOHIPOLWTAX, BbI3bIBAasl paspymeHne Tkaned. Cpenu HeZaBHO
pa3paboOTaHHBIX  TpermaparoB sl JIEYEHHUS  PEBMATOMAHOrO  apTpuTa  Hambosee
peTpe3eHTaTUBHBIMU SIBIIFOTCS Tpenapatel aHTU-TNF-o aHTMTEeNna, W cpenu HUX Hauboee
YaCTO KCIOJBb3yeMbIMH TpenapaTaMi  sIBISOTCS  sTaHepuent (JuOpen”), wuH(IMKCHMAO
(Pemukeiin®™) u ananmumyma6 (Xymupa®).

OnHako 3TH JleKapCTBEHHBIE CPEACTBA JOPOTH, a HEeylOoOCTBO NpHUEMa SIBIISETCS
NpEensATCTBUEM B JieueHHH. UTo kacaercs TodanuTHHHOA, KOTOPbIA OBLT HENAaBHO pa3paboTaH
IUIA JIEUYEHHsT PEBMATOHMIIHOTO apPTPUTA U MOKET BBOIAUTHCS IMEPOPATHHO, TUBEPTUKYJIUT ObLI
3apETUCTPUPOBAH KaK «Cepbe3Hasy» WHQPEKUUs B CEPUM KJIWHUYECKUX  HCIBITAHHH,
HANpaBJIEHHbIX HAa TAIMEHTOB C PEBMATOWAHBIM AapTPUTOM. B YacTHOCTH, NOCKOJIbKY

nepdopanust AUBEPTUKYJIA, OOUH M3 CiIy4aeB mepdopanuyn >KeinyIOYHO-KUIIEYHOrO TPAKTa,



ObUTa 3aperuCTPUPOBAaHA B KIMHHYECKHX HCIBITAHUSX, Pa3fesibl 'Mepbl MPEJOCTOPOKHOCTH MU
TloGounblie peaknun’ OblTH 0OHOBJIeHBI FDA B B nexabpe 2015 r. Ha cerogHsimHwil 1eHb He
pazpaborano Oe3omnacHoe U 3P (HEeKTHBHOE MEPOPaTbHOE TEPANEBTUIECKOE CPEACTBO, TAKOE KaK
JIeKapCTBEHHOE cpencTBo, HareneHHoe Ha TNF-o wu penentop TNF, kotopoe crano maubonee
5 PEeKTUBHONW TEpaneBTUYECKOW MHILIEHbIO NPH PEBMATOMIHOM apTpure. Takum o0pasom,
cyliecTByeT mnoTpeOHOCTh B pa3padotke 5((EeKTUBHOrO, HeAOpororo, O€30macHOro
BBICOKO3(h(hEKTUBHOTO NEPOPATBHOTO TEPAIEBTHUECKOTO CPEACTBA ISl JIEUSHUS] PEBMATOUIHOTO
apTpUTA, HALIEIEHHOTO HA BBILIEYKA3aHHOE.

T-kneTku, wWrparmoIue LEeHTPAJbHYI0 pPOJIb B WMMYHHOH CHCTeMe, OHOJIOrMYecKOon
CHUCTeMe 3alUThl OT PAa3JIMYHbIX MATOrCHOB, CYINECTBYIOT B BHJAE pPA3JIMYHBIX THUIIOB
muddepenunpoBanHbix  kieTok. Kierku Thl y4acTBYrOT B KJIETOYHO-OMOCPEIOBAHHOM
umMMmyHHTeTe, KieTkd Th2 y4acTBYIOT B ryMOpaqbHOM HMMYyHUTeTE, KiteTkd Th17 y4acTByrOT B
MH(EKIMOHHBIX M BOCHAJHUTEIBHBIX 3a00JIEBAHUAX, & KJIETKH Treg OTBEHaroT 3a MOAAep:KaHue
roMeocTasa IMyTeM TNOoAaBieHusi uMMyHHTeTa. OIHAKO M3BECTHO, 4YTO ayTOMMMYHHOE
3a00jieBaHNe BO3HUKAET TMPU AHOMAJBHOM MOBBIMEHUH akTBHOCTH Kierok Thl u Thl7, a
UMMYHHOE 3a00JIeBaHHE BO3HHKAET NMPU aHOMAJIBHOM MOBBIIIEHNH aKTUBHOCTH KJieToK Th2 u3-
3a peakLUH TUNepYyBCTBUTEIBHOCTH. [10CKONMBKY KieTKH Treg, KOTOpble MOTYT PeryJIupoBaTh
AKTUBHOCTb 3THX KJIETOK, OOJIAZat0T CBOWCTBOM KOHTPOJHMPOBATH BOCTIAJIHUTEIBHYIO PEAKIHIO,
nonaBisis (PYHKLUHUH aHOMAJbHO aKTHMBHPOBAHHBIX UMMYHHBIX KJIETOK, COOOINAJIOCh O MHOTHX
SKCIIEPUMEHTAX M0 JICYEHUI0 NMMYHHBIX 3a00JIeBaHUI MMOCPENCTBOM MOBBIIIEHHS AKTHBHOCTH
kietok Treg. B cinydyae ayromMMyHHOro 3a00seBaHuUs, KOTOPOE HE KOHTPOJIUPYETCS KIETKAMH
Treg, ocoboe BHuUMaHME yHenseTcss pa3padOTKe TEParneBTUYECKUX CPENCTB UL JICUEHHS
AyTOMMMYHHOTO 3a00JIeBaHMs, HANpPABJICHHbIX HAa WHruOupoBaHue akTuBauuu kiaetok Thl u
Th17. B nomosHeHue K JIEYEHHIO MMMYHHBIX 3a00JI€BaHHI MyTeM MHIMOMPOBAHMS AKTHBALUH
T-xnerok pa3pabaTbIBAlOTCS METOXABI JIEUEHHs, KOTOPbIE KOHTPOJHUPYIOT KOJIUYECTBO
LIUTOKUHOB, CEKPETUPYEMbIX UMMYHHBIMU KJIETKAMU, U METOMBI JIEYEHUSI C HCIOJIb30BAHUEM
AHTHTEJI, HALIEJIEHHBIX HA IIUTOKUHbBI, CEKPETUPYEMble UMMYHHBIMH KjeTkamu. OIHAKO cpenu
HHUX CIIOCO0 C MCMOJIb30BAHUEM aHTHUTEN UMEET MPOOJIEMBIL, CBS3aHHBIE C BBICOKOH CTOMMOCTBIO
NOJIy4eHUS] U HEyJOOHBIM BBeAeHHEM. TakuMm 00pa3oM, CyIIecTByeT HEOOXOOMMOCTh B
pa3paboTke HOBOTO HH3KOMOJIEKYJIIPHOTO COEIMHEHHsI JUIs JICUeHUs] IMMYHHBIX 3a00JIeBaHHIH,
KOTOpO€ MOXKHO ObUIO OBl BBOAHWTH MEPOPATBHO C MPEBOCXOAHBIM TEPANEBTHUECKUM H
PO HIAKTHUECKUM IEHCTBUEM TP PA3IMYHBIX ayTOMMMYHHBIX 3a00JI€BaHUSX .

CymHocTh n300peTeHus

Llenpt0o  HaCTOALIErO  HM300pETEHHs  SIBISAETCS  TOJYYeHHE  MPOH3BOJHOIO
reTepoapuIaMUuIONPUANHOINA.

Jlpyroii menpr0 HacTosmero u3oOpeTeHus: siBjsiercs paspadoTka crocoda MONydeHUs
MPOM3BOIHOTO T€TEPOAPHUITAMUTOTTUPUANHOIIA.

JIpyroii Lenpr0 HACTOSIIEr0 HM300peTeHus siBisieTcss (apMaleBTHYECKass KOMITO3UIUS,
BKJIFOYAIOIasi ~ MPOM3BOJHOE  TIEeTePOAPWIAMHIONUPHAMHONA B KAayecTBe  AKTHBHOI'O

UHTPpECANCHTA, AT l'[pO(bI/IJ'IaKTI/IKI/I HJIN JICUCHUSA ayTOUMMYHHOTO 3a00JIeBaHMSI.



JUisi JOCTW)KEHUSI BBIIIEYKA3aHHBIX IeJie B OJHOM acCMeKTe HACTOSLIEro M300peTeHHs
Hacrosimee u300peTeHne oOecneunBaeT COENUHEHHE, MpeacTaBieHHoe (opmynoit 1, ero

U30MEp, €ro CONbBAT, €ro THAPAT W €ro (papMaleBTUIECKU TPHEMIIEMYIO COJb:

[@opmyna 1]
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(B popmyne 1,

A, Rl, R2, R3, R4, RS, R6, R7, RS, R’ u R umeror 3HAYCHUs, KaK ONpPEAETIEHO B
HACTOSIIIEM OIMCAHUH ).

B npyrom acmekTe HacTosLIero M300peTeHHs HAcTosllee M300peTeHne oOecrevnBaeT
croco0 TONMYyYeHUs COEOUHEHHUs, NPEACTaBICHHOro (GopMmysoi 1, BKIFOYAIOLIMA CTaaHIO
NOJIY4EHHUS] COEAMHEHUs, MPEACTABIEHHOTO (popMyIoit 1, myTeM B3auMOIEHCTBUS COSAMHEHUS,
NPEACTABICHHOTO (POPMYJIOH 2, ¢ COEAMHEHUEM, IPEACTABICHHBIM (POPMYJION 3, KaK MOKa3aHO B
cxeme peakuuu 1 Huoke:

[Cxema peakiuu 1]
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(B cxeme peakuuu 1,

A, Rl, R2, R3, R4, RS, R6, R7, RS, R’ u R' umeror 3HAUCHUs, KaK ONpPEAECNCHO B
HACTOSIIIEM OIMMCAHUH ).

B npyrom acmekre HacTosmiero M300peTeHHsI HACTosllee M300peTeHHne oOecreynBaeT
croco0 TMONYYeHUs] COENMHEHHs, MPENCTaBJIEHHOro (GopMysioi 1, BKIFOYAOIUN CIEAYIOLIHe
CTaJlUH1, KaK [TOKA3aHO B CXE€Me PEaKLNH 2 HIDKE:

NOJIyYeHUE COCOUHEHHMs, MPEINCTaBIeHHOro (opmynoir 4, myreM B3aUMOAEHCTBUS
COEMHEHUs], TIPENCTaBIEHHOrO (GOpMyJION 2a, C COENUHEHHEM, TPEACTaBICHHbIM (HopMyJon 3
(cragus 1);

NOJIyYE€HUE COEIUHEHMs, MPENCTaBIeHHOro Gopmynoil la, myTemM yaaneHHs 3alIHTHOU
IPYIIBl Y COEAMHEHUS, NPEACTaBICHHOro (GopMysioi 4, MOJY4EeHHOrO Ha CTaauud | BhIIIe
(cramgus 2); u

NOJIyYeHUE COENUHEeHMs, IpencTaBieHHOro (opmynoit 1b, myrem B3aumopencTBuUs

COEAMHEHUs], TpeNCTaBleHHOro ¢opmysnoil la, NOJIy4eHHOro Ha CTaguM 2 BBIIIE, C



COEAMHEHUEM, NPEACTaBICHHbIM hopMyJiol 5 (ctaaus 3):

[Cxema peakiuu 2]
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(B cxeme peakuuu 2,

A, Rl, R2, R3, R4, RS, R6, R7, RS, R9, u R umeror 3HAYCHUsl, KaK OMNPEAEJIEHO B
HACTOSIIIEM ONMCAHNH, 33 HCKIIOUYeHHeM cliydaes, korna R® npencrasisier coboit Boxopox;

COeMHEeHHe, TpeAcTaBiieHHoe ¢opMmyoi la, mnpeacraenser coOOl MPOU3BOIHOE
dopmysl 1, rae R® npeacTasisieT coOoi BOAOPOA;

COeuHEeHHe, TmpeacraBieHHoe Qopmynol 1b, mnpencrasmser coboOl MPOU3BOIHOE
dbopmysl 1, 3a HCKITFOUEHHUEM CITy4aeB, KOrna R® npencrasisier co0oi BOIOPOL;

PG' mpencraBnser coGoil 3aIUTHYIO TPYIIy TS CIIAPTA, BBIOPAHHYIO 3 IPYIIIbL,
cocrosieit u3 aneruna (Ac), Oensonna (Bz), 6ensuna (Bn), merunrnomerunosoro s¢pupa, MEM
(B-METOKCHITOKCUMETHIIOBOTO a¢upa), DMT (IMMETOKCUTPUTHI, [Ouc-(4-
metokcudenmn)pennamermn]), MOM (merokcumetioBsiii 3¢up), MMT (merokcutrputun [(4-
metokcudenmn)nudpernnmerui]), PMP (n-merokcubensmnoseiii 3¢up), Piv (nmusanowmn), THP
(rerparunponupanmn), THF (terparunpodypan) u tputun (tpudenunnmerm, Tr); u

X mpencrasJsier coOO0i rajoreH).

B npyrom acmekTe HacTosLIero M300peTeHHs HacTosllee M300peTeHne oOecrevnBaeT
(papMaLeBTHYECKYIO KOMIIO3HULIMIO, CONEPIKALIYI0 COeQUHEHHe, MpencTaBieHHoe (Gopmyrioit 1,
€ro M30Mep, €ro COJIbBAT, €ro TUApaT Wik ero apMaleBTHYECKH MPHEMIIEMYIO COJIb B KAUeCTBE
AKTHBHOTO MHIPEANEHTA, ISl MPOQUIAKTHKH WK JICUSHHSI 8y TOUMMYHHOTO 3a00JIeBaHUsI.

B npyrom acmekre HacTosero M300peTeHHs HacTosllee n3oOpereHne obecrevnBaeT
O3IOPOBUTEJbHBIA  (PYHKIIMOHANbHBIA  MPOAYKT MUTAHHS, COIEPKAIIMN  COEIUHEHHE,
npencTaBieHHOe (OPMYJIOi 1, ero u3oMep, ero CoJbBaT, €ro THAPAT WK ero (papMaleBTUYeCKH
NPUEMJIEMYIO COJIb B Ka4eCTBE aKTMBHOTO MHIPEOHEHTA, Uil MPO(PUIAKTUKU WIH OOJIerdeHus
ayTOMMMYHHOTO 3a00JIeBaHMUSI.

B npyrom acmekTe HacToslero u300peTeHHs HacTosllee M300peTeHne oOecrevnBaeT

croco0 NPOPUIAKTUKH WIIM JIEYEHUS ayTOMMMYHHOIO 3a00JIeBaHMs, KOTOPBIH BKIIFOYAET



CTa U0 BBEIEHMs (apMaLeBTHUECKOW KOMITO3UIIMH WK O3JOPOBHUTENBHOTO (PYHKLIMOHAIBHOTO
NPOAYKTa MUTAHUS, COAEPKAIINX COeNUHEHHE, IpeacTaBiIeHHoe Gpopmyoii 1, ero usomep, ero
COJIbBAT, €r0 TUApAT WU ero ¢papMaleBTHYECKH MPUEMIIEMYIO COJIb B KaueCTBE AKTHBHOI'O
UHTPEIUEHTA, HY KIAOIEMYCsl CYOBEKTY.

B npyrom acmekte HacTosIIero M300peTeHHsl HacTosee u3o0peTeHHe oOecrednBaeT
NPUMEHEHHEe BBINIEYKAa3aHHOH (apMaLeBTHYECKOH KOMIIO3UIMU HJIM  O34OPOBHTEIBHOIO
(YHKIIMOHAJIBHOTO MPOAYKTA MHUTAHMS, COAEPIKAIUX COeIUHEHUE, MPEeACTaBIeHHOe (HOPMYIIOH
1, ero m3oMep, ero CoOJbBAaT, €ro ruApar Wid ero (papMaLeBTUYECKU MPUEMIIEMYIO COJIb B
Ka4eCTBE AaKTHMBHOTO WHIPENUEHTa, Ui NPOPHIAKTUKA WU JICYSHHS ayTOUMMYHHOTO
3a00J1eBaHMs.

[Tone3Hnbrit 3¢ ekt

[TpousBoaHOE reTepoapuIaMHIONUPHINHONA IO HACTOSIIEMY H300PETEHHIO MPOSBISET
npeBocxonHbll  3pdexr wuHruOuposanuss TNF-o- wmm IL-6-uHAynMpOBaHHOW anre3uu

MOHOLIMTOB K JSIUTCIHAJIBHBIM KJICTKAM KUINCYHHMKa U KaK JOOKa3aHO, OKa3bIBa€T

>
TeparneBTHUeCKU 3(P(PEeKT Ha BOCMAJTUTENIbHOE 3a00JieBaHME KHUIIEYHWKA W PEBMATOHIHBIN
aptpur in vivo. Takum 0Opa3oM, MPOU3BOIHOE reTEPOAPIIAMHUIONUPUINHONA MOXKHO YCIIEITHO
UCTIONB30BaTh ISl JICUEHHUs] ayTOMMMYHHOTO 3a00JeBaHUs, B YAaCTHOCTH, BOCHAJIHTEIBHOTO
3a00neBaHMs KMIIEYHUKA FITH PEBMATOMIHOTO apTPHTA.

Kpatkoe onucanue ueprexei

Ha ¢ur. 1 mnpencraBmeH psa auarpaMM, MHOKA3bIBAIOLINX pPE3YJbTaThl HM3MEPEHHUs
3¢ dexTa BOCCTAHOBIEHUS MOBPEKACHUS CIU3UCTON OOOJIOUKM KUIIEYHHKA B COOTBETCTBHH C
JIeYeHNEM COEMHEHHUEM I10 HACTOsAIIEMY M300pETeHHIO Ha )KMBOTHOIN MOJIEH BOCTIAJIMTEIBHOTO
3a0oneBaHus KuileyHuka, naaynuposanHoro TNBS, B skcnepumenransHoMm npumepe 3. Pwur.
1A: rpaduk, MOKa3bIBAKOLIMI CTENEHb MOBPEXKICHHS CIM3UCTOW OOOJOYKH TOJCTOM KUIUKH U
BOCCTAHOBJICHHE C IOMOLIBIO OLeHkH, ¢ur. 1B: n3o0pakeHns TKaHU TOJICTON KHILIKH,
OKpalleHHbIe FeMAaTOKCUIIMHOM U 303UHOM.

Ha ¢ur. 2A npencrasieHa cxeMaTudeckasi [uarpamMma, MoKa3bIBarOIIasi BpeMsl BBEICHUS
JIEKApCTBEHHOTO CpeACTBa M M3MepeHus (apmakojormyeckoro 3ddexkra coeauHeHus 1o
HACTOSIIEMY H300pPETEHUI0 HAa JKUBOTHOW Monenu DSS-uHAynupoBaHHOTO XPOHUYECKOTO
SHTEPUTA KCIEPUMEHTAIIbHOIO ipumepa 4.

Ha ¢ur. 2B mnpeacraBneH rpaduk, MOKa3bIBAIOIIUN W3MEHEHHs MAacChl Tela B
COOTBETCTBHUH C JICUEHHEM COCAMHEHHEM I10 HACTOALIEMY M300PETEHHIO HA YKMBOTHOH MOAEIH
DSS-uHAyLHHPOBaHHOTO XPOHUYECKOT0 SHTEPUTA HKCIIEPUMEHTAIILHOTO ITpuMepa 4.

Ha ¢ur. 2C npencraBiena nuarpamMma, MoKa3bIBaroLasi MOPQOJOTHUECKUE U3MEHEHUS
TOJICTOH KHIIKH B COOTBETCTBUHU C JICUEHHEM COEIMHEHHEM IO HACTOSINEMY H300pETEHHIO Ha
JKUBOTHOH Mojenu DSS-uHAynMpoBaHHOrO XpOHMYECKOrO 3HTEPUTA SKCIIEPUMEHTAIBHOIO
npumepa 4.

Ha ¢ur. 2D mnpencraBnen rpaduk, MOKa3bIBaOIUN W3MEHEHHUsT MAcChl KHMIIEYHHKA B
COOTBETCTBHUH C JICUEHHEM COEAMHEHUEM I10 HACTOALIEMY M300PETEeHHIO HA KUBOTHON MOJEIH

DSS-uHAyLHPOBaHHOTO XPOHUYECKOT0 SHTEPUTA SKCIIEPUMEHTAJILHOTO ITpuMepa 4.



Ha ¢ur. 3A npencrasieHa cxemMarnyeckast IarpaMma, IoKa3blBaroLIasi BpeMsl BBEICHUS
JIEKApCTBEHHOTO CPEACTBa Uil H3MepeHHus (apMmakojoruueckoro 3QpQexra COEqUHEHHUs IO
HACTOSIIEMY M300pPETeHUI0 Ha KUBOTHOW Mojenu DSS-uHIynupoBaHHOIO OCTPOro 3HTEPUTA
5KCIEPUMEHTAIBHOrO npuMepa 4.

Ha ¢ur. 3B mpencraBnen rpaduk, MNOKa3bplBAIOLIMKM H3MEHEHHs MAacChl Tejla B
COOTBETCTBHUH C JICYEHHEM COEIUHEHHEM IO HACTOAIIEMY M300PETeHUIO HAa JKUBOTHOH MOJENU
DSS-uHayHupoBaHHOrO OCTPOrO SHTEPUTA HIKCIIEPUMEHTAIBHOIO IpUMepa 4.

Ha ¢ur. 3C npexncraBiena nuarpamMma, Mmoka3bIBarouasi MOPQOJOTHYECKUE U3MEHEHHUS
TOJICTOH KHIIKH B COOTBETCTBUHU C JICUEHHEM COEIUHEHHEM IO HACTOSIIEMy M300pETeHHIO Ha
YKUBOTHOHN Mozaenu DSS-nHAyupOBaHHOIO OCTPOro 3HTEPUTA SKCIIEPUMEHTAIBHOTO pruMepa 4.

Ha ¢ur. 3D mpencrasnen rpaduk, MOKa3bIBAOIIUN W3MEHEHHMsST MACChl KHIIEYHHKA B
COOTBETCTBHUH C JICUEHHEM COCAMHEHHEM I10 HACTOALIEMY M300PETEHHIO HA YKMBOTHOH MOZAEIH
DSS-uHAyLHPOBaHHOTO OCTPOrO 3HTEPUTA SKCIIEPUMEHTAIBHOTO puMepa 4.

Ha ¢ur. 4 npexncraBieH psa nuarpaMm, MOKa3bIBAIOLINX CTENEHb IOBPEXKICHHS
CIM3UCTONH OOOJIOYKH KHINEYHUKA IMyTeM OKPAIUIWBAHUS TKAHW KHIIEYHUKA T'€MaTOKCHIJIMH-
503UHOM Tiochie HabmoneHuss 3a (OPMOH TOJNCTOW KHWIIKKA MBIIH B 3KCIEPUMEHTE [0
U3MEPEHUIO 3aBUCHMOH OT KOHLEHTpauuu 3PQeKTUBHOCTH SKCMEPUMEHTAIBHOIO mpumepa 4.
@ur. 4A: rpaduk, MOKa3bIBAIOLINNA PE3yJIbTAThl OLEHKH U CPABHEHHs CTEIIEHU MOBPEKICHUS
CIM3UCTONH OOOJIOYKM TOJNCTOM KHIIKH, (ur. 4B: n3o0pakeHUs TKaHU TOJCTOH KHIIKH,
OKpAaIIeHHbIE T€MAaTOKCHJIMHOM U 303WHOM TOCiIe MOP(OJOrHIecKOro HabIroAeHHUS.

Ha ¢ur. SA npencrasnen rpaduk, Moka3bIBAIOLINI OLEHKY apTPUTa B COOTBETCTBHH C
JIeYEeHHEM COEAMHEHHUEM I10 HACTOALIEMY M300PETEeHHIO Ha )KMBOTHONH MOJIENN PEBMATOUAHOIO
apTpUTa SKCIIEPUMEHTAJIBHOTO NTpUMepa 5.

Ha ¢ur. 5B npencrasieH rpadguk, MOKa3pIBAIOIINI H3MEHEHHS TOJIIHHBI JIANbI MBILIN B
COOTBETCTBHUH C JICYEHHEM COEUHEHHEM [0 HACTOSAIIEMY M300PETeHHIO HAa JKUBOTHOH MOJENN
PEBMATOMAHOTO apTPUTA SKCIIEPUMEHTAJIbHOTO IpuMepa S.

Ha ¢ur. SC npencrasneH rpaduk, MOKa3bIBAOIIUN W3MEHEHHUS MACChl Tejla MBIIIN B
COOTBETCTBHUH C JICUEHHEM COCIMHEHHEM IO HACTOALIEMY M300PETEHHIO Ha JKHMBOTHOWH MOZIENH
PEBMATOMAHOTO apTPUTA SKCIIEPUMEHTATIBHOTO IpUMepa S.

Ha ¢ur. 6 npencraBnen Habop Qororpadudecknx u300pakeHUlM, TMOKA3bIBAIOIINX
HEJENbHOE H3MEHEHUE CTENEHU apTpUTa B COOTBETCTBUU C JICUEHHEM COEAUHEHUEM IIO
HACTOSIIEMY  HM300pETEHHI0O  HAa  JKUBOTHOM  MOAENM  PEBMATOMIHOTO  apTpUTa
3KCHNEPUMEHTAIBHOIO MpUMepa 5.

Ha ¢ur. 7 npencrasieH psig u300paskeHUH, MOKA3bIBAIOIINX CTETIEHb BOCCTAHOBJICHHSI
CYCTaBHOH TKaHU B COOTBETCTBHH C 0OpabOTKOW COETUHEHHEM IO HACTOALIEMY H300PETEHHIO
NyTeM OKpAIIMBaHMUA T'€MATOKCHJIMHOM U 303MHOM U OKpamuBaHus cadppanuHom O Ha
JKUBOTHOM MOJENIM PEBMATOMIHOIO apTPUTa OKCHEPUMEHTAJIbHOIO IpuMepa S5 B BHUIE
KOJINYECTBEHHOTrO TMokaszarens. Pur. 7A: n300pakeHus, OKpalleHHble TI'€MAaTOKCHJIMHOM U
503MHOM, M H300paxkeHus, okpamieHHble cappanuHoMm O, ¢ur. 7B: rpaduk, nmoxasplBaIOLINN

CTCIICHb BOCCTAHOBJICHUA CYCTaBHOﬁ TKaHU, npeo6paSOBaHHon B KOJIUYE€CTBEHHBIN MOKA3aTellb.



Ha ¢ur. 8A npencrasneH psn rpaduKoB, MOKA3bIBAIOLINX PE3YJIBTAThl aHAIH3a OOIIero
KOJINYE€CTBA MMMYHHBIX KJIETOK B CEJIE3€HKE B COOTBETCTBHU C JICUEHHEM COEIWHEHHEM II0
HACTOSIIEMY  HM300pEeTEeHMIO  HAa  JKMBOTHOW  MOAENM  PEBMATOMIHOIO  apTpUTa
5KCIEPUMEHTAIBHOrO MpUMepa 5.

Ha ¢ur. 8B mpencraBneH psn rpadukoB, MOKA3bIBAIOIIUX pPE3YJIbTAThl aHAIN3A
KOJINYECTBA BOCHAJIUTENbHBIX KJIETOK B CEJIE3€HKE B COOTBETCTBUM C JICUEHUEM COEIHMHEHUEM I10
HACTOSAIIEMY  M300pPETEeHMI0  HAa  JKMBOTHOW  MOJENM  PEBMATOMOHOTO  apTpHUTa
SKCIEPUMEHTAIBHOTO MpuMepa S.

Ha ¢ur. 8C npencrasnsier coboii psia rpadpuKoB, MOKA3bIBAOIIUX PE3YJIbTAThI aHATHU3A
KOJINYECTBA BOCTIAJMTENBHBIX KJIETOK B IPSHUPYIOLIEM JIUM(PATHYECKOM y3JI€ B COOTBETCTBUU C
JICYEHHEM COEMHEHHUEM I10 HACTOALIEMY M300PETEHHIO Ha JKHMBOTHOH MOZENH PEBMATOUIHOTO
apTpUTa SKCIIEPUMEHTAIBHOTO TIpuMepa 5.

OIIMCAHMUE ITPEATIOYTUTEJIbHBIX BAPUAHTOB OCYIIECTBJIEHUMA

Jlanee HacTosiee N300peTeHNe ONMUCAHO MOIPOOHO.

BapuaHTbI OCYIIECTBIIEHUS] HACTOSIIIETO M300PETeHNs MOTYT ObITh MOJU(HUIIMPOBAHBI B
pa3uuHbIX Apyrux (opmax, u O0O0OBEeM HACTOSIIEro HU300peTeHHs] HE OrPAHUYUBACTCS
BapUAHTAMHU OCYIIECTBIICHHsI, OMMCAHHBIMU HIDKe. CrienuaincTaM B TaHHOW OONACTH TEXHUKH,
o0NamaroIuM CpeIHMMH 3HAHUSIMH B O3TOM O0JacTH, XOPOLIO MOHSATHO, YTO BapUAHTHI
OCYIIECTBIIEHHs] HACTOSLIET0 M300peTeHnsl MaHbl AJisi Oosee TOYHOrO OOBSICHEHUS] HACTOSIIIETO
n3o0perennsi. Kpome TOro, «BKJIIOUEHHE» 3JIE€MEHTa B ONHCAHUE HE MWCKIIOYaeT APYTUX
3JIEMEHTOB, HO MOXXET BKJIFOUATh JIPYTHE 3JIEMEHTBI, €CJIN CIIEUANbHO He YKAa3aHO HHOE.

B omgHOM acmekrte Hacrosiero n300peTeHusi HacTosiee H300peTeHne odecredynBaeT
COeAMHEHHe, TNpencTaBleHHoe (popmynoi 1, ero m3omep, €ro CONbBAT, €ro I'HAPAaT WIH €ro

(apmaLeBTHYECKH IPHEMIIEMYIO COJb.

[Popmyna 1]
RB R?
|
o R®

T 7

5
RS ONZN AL R
F\’10 \ R4

(B popmyne 1,

A npencrasaser coboit NR, O mmm S, rme R* mpencrasnsier coGoit BOmopox uim
MPSIMOJTMHEMHBIN UJIH pa3BeTBIEHHbIN C_5 aIKIIT;

Rl, Rz, R? R R* u R’ MPENCTaBISIIOT COOOM HE3aBUCUMO BOAOPOI, TaJlOTEH,
NPSIMOJIMHEMHBIN WK pa3BeTBIeHHbIN Ci.5 KU WK MPSIMOJIMHENHbIN WK pa3BeTBiaeHHbIN C.
5 QJIKOKCH, TI€ aJIKUJI U aJIKOKCU MOTYT OBITh HE3aBUCHMO 3aMEIEeHbl OJJHUM UJIH HECKOJIbKIUMHU
raJJoreHaMmu,

6 " Gy .
R” mpencrasnser coOoli BOAOPOA, MPSAMOJUHEHHbIN WK pa3BeTBieHHbIH Ci.5 amku, -



b

(CH)mC(=O)NH(CH,)nR® mmu -C(=O)R°, rme ankunm MOXKET ObITb 3aMelIeH OIHHM WU

HECKOJIbKUMH TaJIOTeHaMU, U M U N He3aBHCUMO TPEACTABIISIIOT CO00H menbie urcia ot 0 1o 5,
R® npeacTaBisieT COO0H BOIOPOA, MPSMOJIMHEHHBIN WIH pa3BeTBiieHHbIH Cj_jo amkui, Cs.

10 tuksnoankua wiu Ce 19 apud,

R npencraBiser cobodt  amamaHTaHMi  ( ),  3-10-uneHHbI
reTePOLMKIIOANIKII, COAEPIKAIINN OIMH MM HECKOJBKO T€TePOATOMOB, BBIOPAHHBIX U3 TPYIIIIbIL,
cocrositert 3 N, O u S, Ce.10 apun umm 5-10-uneHHbIN reTepoapuil, Conep X aluil OANH HITH
HECKOJIbKO T'eTepOaTOMOB, BBIOPaHHBIX W3 Tpymmbl, coctosmedt m3 N, O u S, roe apun u
reTepoapuil MOTYT OBITh HE3aBUCHMMO 3aMEINEHBbI 10 MEHbIIEH Mepe OJHHM, BbIOPAHHBIM U3
IPYNIbI, COCTOsIIIEH M3 rajoreHa, NpsSMOJUHENHOro uiu passerBieHHoro Cjis ajnkuia u
NPSIMOJIMHEMHOT O MK pa3BeTBIeHHOrO Ci.5 aJIKOKCH;

R’, R® u R’ Hesasucimo NPEACTABISIIOT COO0H MPSMOTUHEHHbIA NI pa3BeTBIeHHBbIH Ci
5 QJIKWI; U

RY npenacTaBisier coOOl BOMOPOA WIIM TPSIMOJUHEHHBIH Wi pa3BeTBiIeHHbIA Cj.s
AJIKIT).

B npusenennoii Boime Qopmyne 1 A mnpencrasnser coboit NRY, O umu S, rme R?
npeAcTaBisieT cOOOH BOJOPO HITH MPSIMOJIMHEHHBIN HITN pa3BeTBIeHHbIN C)_3 aIKuT,;

Rl, Rz, R3, R* u R° MPENCTaBSIIOT COOOM HE3aBUCUMO BOZOPOJ, TaJlOTeH,
NPSIMOJIMHENHBIN WK pa3BeTBIeHHbIN Ci.3 alKUI WK NPSIMOJMHENHbIN WK pa3BeTBiIeHHbINH C.
3 QJIKOKCH, TJI€ aJIKWJI U AJTKOKCH MOTYT OBITh HE3aBUCHMO 3aMELIECHbI OTHUM I HECKOJIbKUMHU
rajloreHamy;

R® IpeNCTaBisieT coOOH BOMOPOA, MPSMONMHEHHBIH WK pa3BeTBIeHHbIH Ci3 ankui, -
(CHz)mC(:O)NH(CHg)an wi -C(=0)R®, rae amkun MoOxeT OBITh 3aMelleH OJHUM HIIH
HECKOJIbKUMH TaJIOTeHAMH, ¥ M U N HE3aBUCHMO TPENCTABIIIOT COOOH 1esble uncna ot 0 1o 3,

R npeacTaBIisieT cOOOH BOIOPO, MPSMOJIMHENHBIN UK pa3BeTBieHHbIH C).¢ ankmi, Csg

LUKJIOATIKUJT UJTH (PeHIL,

R nmpencraBnser coGoii  amamaHTaHWa  ( ),  3-8-uneHHBIN
reTePOLMKIIOANIKII, COAEPKAIINN OAUH MM HECKOJBKO T€TePOATOMOB, BHIOPAHHBIX U3 TPYIIIIHL,
cocrosimed m3 N, O u S, deHun unu S-6-ueHHBIH TeTepoapwil, COAEpPKAIUi OJUH WU
HECKOJIBKO T€TepOaTOMOB, BBIOPAHHBIX W3 Tpymnmbl, cocrosimeil u3 N, O u S, rne gernn u
reTepoapmyl MOTYT OBITh HE3aBUCHMO 3aMEIIEHBbI 10 MEHbIIEH Mepe OIHHMM, BbIOPAHHBIM U3
TPYIIIBL, COCTOSALIEH W3 TajioreHa, MPSMOJIMHEHHOro miu pasBerBieHHOro Ci3 ajkwia u

MPSIMOJIMHEMHOTO WK Pa3BeTBJICHHOTO C| 3 aIKOKCH;

R7, R® u R’ neszaBucumo MPEICTABIISIFOT COOOM MPSIMOIMHEWHBIN WK pa3BeTBICHHbIN C-
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3 QJIKWIT, ¥

RY NPEICTaBIISIET COOOM BOAOPO WIIH MPSIMOJIMHEHHBIN MIIH pa3BeTBICHHBIN C; 3 aJIKHIL.

B npusenennoii Boime Qopmyne 1 A mnpencrasnsier coboit NRY, O wm S, rme R*
MpeaCTaBisieT COO0I BOJOPO UM METHUIT,

R', R, R>, R* u R’ npencTaBisiioT coboit HeszaBucumo Bogopon, -Cl, -Br, -F, merun,
merokcH, -CF3 unu -OCFs;

R® npeAcTaBisieT coOOH BOIOPOI, METHI, —(CHz)mC(zO)NH(CHz)an umn -C(=0O)R,
rIae m uMeer 3HaueHue 1, u n umeer 3Hauenue O wim 1,

R npeacTaBiisieT COOOH BOIOPOM, MPSMOJIMHENHHBIN UK pa3BeTBIeHHbIH C; 3 ankui, Csg

LU KJIOATIKUJT UJTH (PeHIL,

R® mpencrasnsier coboli agamMaHTaHU ( ), 6-4JICHHBIN T€TEPOLMKIIOATKII,
CONep>KAIINi OJTUH MJIH HECKOJIBKO TeTepPOaTOMOB, BBIOPAHHBIX M3 TPYIIbI, cocTosimen u3 N, O
u S, ¢peHnn wam O6-4JeHHBIH reTepoapui, COAep Kaluii OAMH WM HECKOJIBKO IeTepOaTOMOB,
BbIOpaHHBIX W3 Tpymmbl, cocrosimer w3 N, O u S, roe ¢gerun u rerepoapusi MOTYT OBITh
HE3aBHCHUMO 3aMEINeHbl MO MEHbIIEH Mepe ONHHUM, BbIOPaHHBIM W3 TPYIIIbI, COCTOSIIEH U3

rajorcHa u HpHMOJ’IHHGfIHOFO HJIK Pa3BETBJICHHOIO C1_3 AJIKOKCH;

R, R®uR’ MPEICTABIIIOT COOOH METHIT; U

R'® npencrasisier coGoii BOLOPOX WITH METHIL.

B mnpusenenHoii Beime ¢opmyne 1 R® npeAcTaBsieT coOOH BOMOPOX, METWI, -
(CH,)C(=0)NHR" umu -C(=O)R",

R’ npeacTassier co00i BOIOPO, M3OMPOIHI, LUKJIOMPOMII, HUKIOTeKCHII, (PEHIIT HITH

OeHs3uI,

R mpencrasnser coGoii adamantanyl ( ), Mopdomuumi, QeHun wim
NUPUAMHWI, Te (PEeHIT U THPUAUHIII MOTYT OBITh HE3aBUCHMO 3aMELIeHbl N0 MEHbIIEH Mepe

OIHUM, BbIOpaHHBIM U3 rpymmsl, cocrosimeit u3 F, Cl u meTokcu.

[Tpumepsl coequHeHus, MpencTaBieHHOro GopMyol 1, Mo HacTosAIEMY H300PETeHUIO
BKJTIOYAIOT CJICAYIOIINE COSTUHEHMS:

<1> N-(5-(6en3unokcn)-3,4,6-TpumeTrnnupuant-2-mn)- | H-uanon-2-kapbokcamun; <2>
N-(5-(6en3unokcn)-3,4,6-TpuMeTHIIHPUANH-2-1)- 1 -Mmetun- | H-unnon-2-kapookcamu;, <3> N-
(5-(6en3mnokcn)-3,4,6-TpUMe THIITUPUINH-2-11)-7-0poM- | H-unnon-2-kapookcamun; <4> N-(5-
(6enzmokcn)-3.4,6-TpuMeTUIIUPUANH-2-11)-6-x510p- | H-uHa00-2-kapbokcamum;,  <5> N-(5-
(6ensmokcn)-3.4,6-TpuMeTUIUpUANH-2-11)-6-6pom- | H-uanon-2-kapbokcamun;, <6> N-(5-
(Oenzunokcn)-3,4,6-rpuMeTmnupuaus-2-un)-5-gprop-1H-unnon-2-kapdbokcamun; <7> N-(5-
(6enzmokcn)-3.4,6-TpuMeTUIMUPUANH-2-11)-5-6pom- | H-uanon-2-kapbokcamun; <8> N-(5-

(6ensmokcn)-3.4,6-TpuMeTUINUPUANH-2-11)-5-x510p- | H-ungon-2-kapbokcamum;,  <9> N-(5-
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(6enzmokcn)-3.4,6-TpuMeTHIIUPUAUH-2-11)-5-MeTin- | H-ungon-2-kapbokcamun; <10> N-(5-
(Oenzuiokcn)-3,4,6-TpuMe T pUAUH-2-1i)-S-(Tpudropmern)- | H-unnon-2-kapbokcamus;
<l1> N-(5-(6en3unokcn)-3,4,6-TpUMe THIITHUPUANH-2-11)-5-(TpudTopmerokcn)- | H-ungon-2-
kapbokcamun; <12> N-(5-(6ensmiokcn)-3,4,6-TpuMeTHnupuanH-2-mn)-6-merokcu- | H-unnon-
2-kapbokcamun;  <13>  N-(5-(GeH3unokcu)-3,4,6-TpUMETUINUPUANH-2-1T)-5-MeToKcH- 1 H-
UHI0JT-2-KapOOKCaMu; <14> N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUAUH-2-11)-5,6-
numerokcu-1 H-unnon-2-kapbokcamun;, <15> N-(5-(0ensuinokcn)-3,4,6-TpUMeTHIINIUPUINH-2-
win)oensodypan-2-kapookcamun; <16> N-(5-(0eHsunokcu)-3,4,6-TpUMETHIITUPUINH-2-1IT)-5-
xjopOenzodypan-2-kapbokcamun; <17> N-(5-(6enzunokcu)-3,4,6-TpUMETHIITUPUINH-2-UJT)-5-
O6pomben3odypan-2-kapobokcamunm; <18> N-(5-(Oenszunokcn)-3,4,6-TpUMeTUITHPUINH-2-1JT)-7 -
MeTokcubeH3zodypan-2-kapobokcamun;, <19> N-(5-(6enzunokcn)-3,4,6-TpUMETHIITUPUIAH-2-
wi)-3-MeTmnoeH3odypan-2-kapdokcamun; <20> N-(5-(6eH3unokcn)-3,4,6-TpUMETHIITUPUIUH-2 -
win)0en3o[b]ruoden-2-kapbokcamun; <21> N-(5-(6ensmnokcu)-3,4,6-TpUMETHIITAPUIUH-2-1T)-
3-xnopbensol[b]trnoden-2-kapdbokcamun; <22> N-(5-(6eH3mnokcn)-3,4,6-TpUMETHIITUPUIUH-2-
wi)-3-0pombenso[ b]tuoden-2-kapOokcamum; <23> N-(5-(0ensunokcn)-3.4,6-
TPUMETHITUPUANH-2-11)-3-x10p-6-MeTrnden3o[b] tnoden-2-kapbokcamu; <24> N-(5-
(6eH3mokcu)-3.4,6-TpUMe THIITUPUIUH-2-11)-3-XJ10p-6-hTopOen3o[ b] tTnodeH-2-kapbokcamun;
<25> N-(5-(6en3unokcn)-3,4,6-TpuMeTHINMHPUANH-2-11)-3,6-nuxopbenso[ b] tnod eH-2-
KapOOKcaMu; <26> N-(5-(0en3mnokcn)-3,4,6-TpUME TUIITUPUINH-2- 1T )-3-XJI0p-6-
metokcubenso[b]rnoden-2-kapbokcamun, <27> N-(5-ruppokcu-3,4,6-TpUMETHIITUPUATH-2-
wi)-1H-unpon-2-kapbokcamun; <28> N-(5-runpokcu-3,4,6-TpuUMeTUITUPUIINH-2-11)- | -MeTHII-
1H-unnon-2-kapbokcamun; <29> 7-6pom-N-(5-runpokcu-3,4,6-Tpumerunnupuans-2-wmn)-1H-
uHpon-2-kapookcamun;,  <30>  6-xyop-N-(5-rugpokcu-3,4,6-rpumernnnupuaus-2-ui)- 1 H-
uHAOoI-2-KapOokcamun,  <31>  6-0pom-N-(5-ruapokcu-3,4,6-rpumernnnupuans-2-ui)-1H-
uHAON-2-kapOokcamun,  <32>  5-¢rTop-N-(5-ruapokcu-3,4,6-rpumernnnupuaus-2-ui)-1H-
uHpon-2-kapookcamun;,  <33>  5-Opom-N-(5-rugpokcu-3,4,6-rpumernnnupunuH-2-mi)- 1 H-
uHpon-2-kapookcamun;,  <34>  S5-xyop-N-(5-runpokcu-3,4,6-rpumernanupunnH-2-mi)- 1 H-
uHaoJg-2-kapookcamun;, <35>  N-(5-rugpokcu-3,4,6-TpuMeTHnmupuanH-2-muin)-5-metui- 1 H-
WUH0JI-2-KapOoKcaMu; <36> N-(5-ruapokcu-3,4,6-TpUMeTHIIMTHUPUINH-2 - 1JT)-5-
(rpudropmerin)- 1H-unnon-2-kapbokcamun; <37> N-(5-ruppokcu-3,4,6-TpUMETHIITUPUIIH-2-
wi)-5-(tpudropmerokcu)- 1 H-urnon-2-kapookcamu; <38> N-(5-ruapokcu-3.4,6-
TPUMETHITUPUAHNH-2-11)-6-MeTokcH- 1 H-unnon-2-kapbokcamun; <39> N-(5-ruppokcu-3,4,6-
TPUMETHITUPUANH-2-11)-5-MeTokcH- 1 H-unnon-2-kapbokcamun; <40> N-(5-ruppokcu-3,4,6-
TPUMETHITTUPUINH-2-11)-5,6-mumeTokcu- | H-uanon-2-kapbokcamun;, <41>  N-(5-rumpokcu-
3.4.6-tpumeTwimupuanH-2-un)denzodpypan-2-kapobokcamun;,  <42>  S5-xmiop-N-(5-rungpokcu-
3.4.6-tpumerwimupuanH-2-un)denzodpypan-2-kapodokcamun;  <43>  5-O6pom-N-(5-rungpokcu-
3.,4,6-TpumMeTmmupuanH-2-1un)oeH3odypan-2-kapOookcaMu; <44>  N-(5-rugpokcu-3.4,6-
TPUMETHITUPUAHH-2-11)-7-MeToKkcuOeH30dypaH-2-kapOokcamun;, <45> N-(5-ruppokcu-3,4,6-
TPUMETHITUPUANH-2-1)-3-MeTuinoeH3opypan-2-kapookcamun;, <46> N-(5-runpokcu-3,4,6-

TPUMETHITTUPUINH-2-1n)0eH30[b]trnoden-2-kapbokcamun; <47> 3-xmop-N-(5-runpokcu-3.4,6-
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TPUMETHITTUPUINH-2-1n)0eH30[b]trnodeH-2-kapbokcamun; <48> 3-6pom-N-(S-runpokcu-3.4,6-
TPUMETHITTUPUINH-2-1n)0eH30[b]trnoden-2-kapbokcamun; <49> 3-xmop-N-(5-runpokcu-3.4,6-
TPUMETHIITTUPUINH-2-11)-6-MeTinoeH30[ b Tnoden-2-kapdbokcamun; <50> 3-xmop-6-pTop-N-(5-
rUpOKCcH-3,4,6-TpuMeTHIHpUAnH-2-1m1)0eH30[ b tnoden-2-kapdokcamua;, <51> 3,6-guxiop-
N-(5-runpoxkcu-3.4,6-Tpumernnnupuans-2-ui)oenso[ b]tnoden-2-kapbokcamun; <52> 3-xJyop-
N-(5-runpokcu-3,4,6-TpUMETHITHPUANH-2-11)-6-MeTOKkcuOeH30[ b] THO(h eH-2-KapOokcaMu;
<53> 3-xyop-6-pTop-N-(5-meTokcu-3,4,6-TpumMeTunnupuans-2-mn)oenso[ bl tnoden-2-
KapOOKCaMu/I; <54> 3-x70p-6-pTOop-N-(5-MeToKCH-3,4,6-TpUMETHITUPUIUH-2-11)-N-
meTunoen3o[b]truoden-2-kapbokcamun; <55>  3-xnop-6-¢prop-N-(5-(2-(M30nponuiaMuHo)-2-
OKCO3TOKCH)-3,4,6-TpuMeTUINUPUIUH-2-11)0eH30[ bltuoden-2-kapdokcamun;, <S56> 3-xjop-N-
(5-(2-(UMKIOTTPONMIIAMUHO)-2-0KCO3TOKCH )-3,4,6-TpPUMETHIIITHUP U H-2- 1T )-6-
bropbenso[b]rrnoden-2-kapdbokcamu; <57> 3-x0p-N-(5-(2-(UHKJIOTeKCHUIIAMUHO)-2-
OKCO3TOKCH)-3,4,6-TpuMeTminupuauH-2-ui)-6-propdenso[ bl tnoden-2-kapOokcamum;, <58> N-
(5-(2-(OeH3UIaMUHO)-2-OKCOITOKCH)-3,4,6-TpUME TUIITUPUINH-2 - WT)- 3-XJI0p-6-
dropbenso[b]trnoden-2-kapbokcamun; <59> 3-xjop-6-pTop-N-(3.4,6-Tpumerni-5-(2-okco-2-
(pennnamuHO)3TOKCH )TUpUANH-2-1)0eH30[ b]THodh eH-2-kapObokcamuy;  <60>  6-(3-xy0p-6-
¢dropbenso[b]rrnoden-2-kapbokcamuno)-2.4,5-rpumeTunupuanH-3-un - OeHsoar; <61> 6-(3-
xJ0p-6-propdbenso[b]tnoden-2-kapookcamuno)-2,4,5-rpumMmerinupuauH-3-mwin  4-propbensoar;
<62> 6-(3-xmn0p-6-propbdenso[b]rnoden-2-kapdbokcamnno)-2,4,5-rpuMeTHIIUPUANH-3-11  3-
METOKCUOEH30aT; <63> 6-(3-x10p-6-propdenzo[b]Tnoden-2-kapdbokcammno)-2,4,5-
TPUMETHINUPUANH-3-un  4-metokcubensoar; <64>  6-(3-xnop-6-propbenso[b]Trnoden-2-
kapbokcamuno)-2.4,5-TpuMeTUIMUpUAnH-3-ui  S-gpropnukonuHar,  <65>  6-(3-x50p-6-
¢dropbenso[b]Tnoden-2-kapbokcamuno)-2,4,5-TpUMETHITUPUANH-3-UJT 6-pTOPHUKOTHHAT;
<66> 6-(3-xn0p-6-PpTopdenso[b]tnoden-2-kapdbokcamuno)-2,4,5-TpUMETUINUPUANH-3- 1T 5-
XJIOPIIUKOJINHAT; <67> 6-(3-xn0p-6-propdenso[b]tnoden-2-kapdbokcamuno)-2,4,5-
TPUMETWITUPUANH-3-W1  O-XJIOPpHIHUKOJAMHAT, <68>  6-(3-x70p-6-Propbenso[b]TrHoden-2-
kapOokcamuno)-2.,4,5-rpumerunmupunnn-3-un (3r,51,7r)-anamanran- 1 -kapookcunar; <69> 6-(3-
xJ0p-6-pTopdbenso[b]Tnoden-2-kapobokcamuno)-2,4,5-TpUMETHITTUPUINH-3-1T  MOP(OTHH-4-
KapOOKCHIaT.

CoenuneHue, mpencTaBieHHOe GOpMYJIOH 1 Mo HACTOSAIIEMY H300PETEHUI0, MOKET OBITh
HCIIOJIB30BAHO B BUAE (hapMalleBTHUECKH MPUEMJIEMOI COJIH, B KOTOPOH COJb MPEANOYTHTEEHO
NpEenCTaBisieT COOOH  KHUCIOTHO-aJAMTHBHYIO COJib, O0pa3OBaHHYI  (papMaLeBTHYECKU
NpUeMJIeMbIMH CBOOOIHBIMH KHCJAOTaMU. KHUCIOTHO-aAMUTHBHYIO COJb 0 HACTOSIIEMY
U300pETEHHI0  MOJKHO  MMOJNYYWTh C  HEOPraHWYEeCKMMH  KHCJIOTAMH, TaKHMH  Kak
XJIOPUCTOBOZIOPONIHAST KHCJIOTA, Aa30THAas KHUCIOTa, (ocdopHas KHUCIOTa, CepHAast KHUCIOTA,
OpOMHCTOBOIOPOIHAS KUCIIOTA, HOAUCTOBOAOPOIHAS KUCIIOTA, a30TUCTAsl KUCIIOTa U (pocopHast
KHUCJIOTa,  HETOKCHMYHBIMH  OpPraHHYeCKUMH  KHCJIOTaMu,  mojaydas  anuaTHdecKuit
MOHO/muKapOOKcHiIar, (heHUI-3aMEIEeHHbIH aJKaHOAT, THIPOKCHAIKAHOAT, aJKaHAHOAT, C
ApOMATHYECKUMH KHCJIOTAMH M aiu(paTHYeCKUMH/apOMATHUECKIMHU CYJIb(OKUCIOTAMHE;, WU C

OpraHU4YCCKUMH KUCJIOTAMH, TAKUMHU KaK YKCYyCHasd KUCJIOTA, OeH30MHas KHUCJIOTa, JIUMOHHAasA
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KHCJIOTa,  MOJIOYHAasl ~ KHCJIOTA,  MaJleMHOBas  KUCJIOTa,  IJIIOKOHOBAas  KHUCIIOTA,
METaHCYIb(POKHUCIOTa, 4-TONyONCyNb(pOKUCIOTa, BHUHHAS KHCIOTa M (ymMapoBas KHCJIOTA.
ITpumepamu (apmManeBTHUECKH MPUEMJIEMbIX HETOKCHYHBIX COJIeH SIBIIIOTCS  CyJbdar,
nupocynbdar, Oucynbdar, cynbdur, Oucynpdur, Hurpar, ¢ochar, Mmonorunpodocpar,
nurunapodocdar, meradochar, nupodochar, xnopuxn, Opomun, uomun, Gropun, auerar,
NPOMUOHAT, MAEKAHOAT, KalpwiaT, akpwiar, ¢opmuaT, H300yTHIAT, KalpaT, TIeNnTaHoar,
IPOMHUOJIAT, OKCalaT, MajoHAT, CYKLHMHAT, cyOepar, cebakar, ¢ymapar, manear, OyTuH-1,4-
auoar, rekcas-1,6-nuoar, OeHzoar, XJOpOEH30aT, METHJIOEH30aT, JUHUTPOOEH30AaT,
TUIPOKCHOEH30aT, METOKCHOEH30aT, ¢ranar, TepedTanar, OeH30JICyIb(OHAT,
TOJTYOJICYJIb()OHAT, XJIOpOEH30JICYIb(OHAT, KCUJIOJNICYJIb(DOHAT, (eHunanerar,
¢denmmponuonar, (GeHwnOyTHUIaT, LUTpaT, JaKTa T, THAPOKCHOYTHIIAT, TJIMKOJIAT, MAJar,
TapTpar, MeTraHcyibdoHaT, mnpomaHcynbdoHar, HadramuH-1-cynppoHaT, HadTaTHH-2-
cyJb(OHAT U MaHENaT.

KHCIOTHO-aAUTHBHYIO COJIb MO HACTOSLIEMY H300PETEHUI0 MOXKHO MOJYYUTh OOBIYHO
OOBIMHBIM CITOCOOOM, M3BECTHBIM CIELIMAUCTAM B HaHHOHN oOnactu. Hampumep, mpon3BOAHOE,
npeacTaBiIeHHOe (OPMYJION 1, paCTBOPSIFOT B OPraHUYECKOM PACTBOPHTEINE, TAKOM KaK METAHOJ,
STAHOJ, aleTOH, METWIEHXJIOPHI M AaleTOHHTPHWJ, B KOTOPOMH JOOaBISIFOT OPraHUYECKYIO
KUCJIOTY WJIM HEOPTaHMYEeCKYI0 KHCIOTY, YTO NPUBOOUT K BBIMAJSHHIO OCaJKa. 3aTreM
00pa30BaBLIMICS OCAOK OT(PMIBTPOBBIBAIOT U CYLIAT C MOJy4YeHHEeM conu. Mnu pacTBopurensb
U HM30BITOYHOE KOJIMYECTBO KHUCJOTHI OTTOHSIOT MPU TMOHMXEHHOM JaBJIEHHM W CylaT ¢
NOJIy4eHueM conu. Mnu ocafiok KpUCTANIM3YIOT B OPraHUYECKOM PACTBOPUTEINE C MOJIYYEHUEM
COJIH.

dapmareBTHUECKH MPUEMIIEMYIO COJIb MeTajljla MOXKHO HOJYYUTh NPH HCIOJIb30BAaHHU
ocHoBaHus. Conp IIEJTOYHOTO MeTajula MWIN IIEeJOYHO3EMENIbHOTO MeTajlla IOJy4aroT
CIIENYIOLIMM CIOCOOOM: PacTBOpPsIsl COEOUHEHHE B M30bITKE pacTBOpa TMAPOKCHIA ILIEJIOYHOTO
MeTajula WJIM pacTBOpa THIPOKCHUAA MLIEJOYHO3EMEJIbHOIO MeTauia, OT(UIBTPOBBIBAS
HEepPacTBOPHMYIO COJIb COEIMHEHHs;, yrapuBasl OCTABIIMICS PacTBOp M BhICymimBas ero. Ha
JIaHHOW CTaJMU COJIb METajlia MPENOYTHTEIBHO MOAYYal0T B (PapMaleBTUYEeCKU TPHEMIIEMOI
¢dbopme conu HaTpus, KaJHsl WK KaibLiusi. 1 COOTBETCTBYIOLIYIO COJIb MOJYYAKOT PeaKkLuei Comu
IIEJIOYHOTO WM IIEJIOYHO3EMENIbHOTO MeTajlla ¢ MOIXOsimel conbio cepedpa (Hampumep,
HUTPATOM cepedpa).

Kpome Toro, Hacrosimee H300peTeHHE BKIIOYAET HE TOJBKO COEOHHEHHE,
npezacrasieHHoe GpopmyJiol 1, HO Takke ero GpapMaleBTHYECKH MPUEMIIEMYIO COJIb U COJIbBAT,
ONTHYECKUI M30Mep MJIM THAPAT, BO3MOKHO TOJYYEHHbBIE U3 BbILIEYKa3aHHOTO.

TepmuH «rugpaT» OTHOCHUTCS K COSIUHEHHIO WJIM €ro COJM MO HACTOSILEMY
M300pPETEHNIO, COAEPIKALIEMY CTEXMOMETPHUYECKOE WM HECTEXHOMETPUYECKOE KOJHMUYECTBO
BOABI, CBSI3AHHOW HEKOBAJIEHTHOM MEXMOJIEKYJApHOH cuion. I'mapar coeguHeHws,
npeacrasieHHoro Qopmynoii 1 mo HactosAmieMy HM300pPETEHUIO, MOXET COAepKaThb
CTEXHOMETPUYECKOe M HECTEXHOMETPHYECKOE KOJIUYECTBO BOABI, CBSI3AHHOW HEKOBAJICHTHON

MEXMOJIEKYJIIpHOU cujol. ['mapar moxker comepkaTh | SKBUBajieHT wind OoJjiee BOIBI,
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NPEANOYTUTENbHO OT 1 10 5 3KBHBaEHTOB BOABL. ['Hapar MoxerT ObITh MOJYYEH MNyTeEM
KPUCTANIM3AMA COEAMHEHUs], NPEACTaBJIeHHOro Qopmysioil 1, ero usomepa WIH €ro
(bapmMareBTHUECKH TPUEMIIEMOI COJIM U3 BOBI WIIM PACTBOPHUTEIS, CONEPIKALIETO BOAY.

TepmuH «combBaT» OTHOCUTCA K COEIUHEHMIO WM €ro COJM [0 HACTOALIEMY
U300pETeHUI0, CONEPIKALIEMY CTEXMOMETPUUECKOe WM HECTEXHMOMETPHUYECKOe KOJINYECTBO
pacTBOpUTENs, CBS3aHHOIO HEKOBAJEHTHONH MEXMOJEKYJSIpHON cuion. IIpenmoururenbHeie
PACTBOPUTEIH JJIsl 3TOTO BKJIFOUAIOT JIETYYHe, HETOKCHYHBIE 1/MIM PACTBOPHUTENHN, IOAXOASLINE
AJis1 BBCACHHS YCJIOBCKY.

TepmuH «u30Mep» OTHOCHTCS K COEAMHEHUIO WM €ro COJIM 1O HACTOSIIEMY
n300pEeTEeHHIO, HMEIOLIEMY TaKYH0 JK€ XUMHYECKYIO (pOpMyIy HITH MOJIEKYJISIPHYIO (OpMYJTy, HO
OTJIMHAIOLIYIOCA CTPYKTYPHO WM CTepudecku. Takue H30Mepbl BKIIOYAIOT CTPYKTYPHBIE
H30MepBbI, TaKhe Kak TayToMepbl, R- uin S-u3omepsl, UMerOLIe aCHMMETPUYHBIN yTIIepOIHbIHI
LIEHTP, CTEPEOM30OMEPBl, TAKHE KAK I'€OMETPHUYECKHE HM30Mephbl (TPaHC-, LIHUC-) M ONTHYECKUE
u3oMepbl (3HAHTUOMEPBI). Bce 3TH M30Mephl U UX CMECH TaKKe BXOHST B O0bEeM HACTOSIIEro
n300peTeHusI.

CoenunHeHue, mpencTaBieHHOe GOpMyJIoi 1 1Mo HACTOSAIIEMY H300PETEHUI0, MOKET OBITh
MOJIy4€HO B COOTBETCTBHM CO CHOCOOOM TOJYHYEHHS, NOKAa3aHHBIM B CXeMe peakuuu | wimm
CXEME pCaKn 2 HUKE, HO 3TO TOJIBKO MPUMEP U HE OTPAHUYIUBACTCA 5TUM, U KaXKAasd CTaAUA
MOJIyY€HUSI MOXKET OBbITh OCYILIECTBJIEHA C HCIOJB30BAHUEM CIIOCO0a, XOPOLIO HM3BECTHOTO
CTHeLMAIMCTaM B JAHHOM 00JacTy.

Coenunnenue, npencrasieHHoe GopMyJioi 1, Mo HacTosIeMy U300PETEHHIO MOYXKET OBbITh
MOJIy4€HO CIIOCOOOM IMOJTyU€HUs] COeIUHEHHs], MPEACTAaBICHHOro (GopMysioi 1, BKIIIOYAOIUM
CTaUI0 TOJY4YEHHUs COEIMHEHUs, TNpencTaBieHHOro (opmyioi 1, myreM B3aMMOAEHCTBHS
COEIMHEHUs], TIPECTABICHHOr0 (OpPMYJION 2, ¢ COeIMHEHHEM, MPEACTaBIeHHbIM (HopMyIoit 3,
KaK [0Ka3aHo B cXeMe peakuuu 1 Hike:

[Cxema peakiuu 1]
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(B cxeme peakuuu 1,
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A,R,R", R, R",R,R”,R",R*, R" u R umeror 3Hauenwusi, ykazanuble 1ist popmysi 1).

Kak nokaszaHo B cxeme peakiuu 1, aMHH COeUHEHMs], IPENCTaBIEHHOro GopMyIIoit 2, u
Cl coenuHeHwusi, MPeACTaBIEHHOTO (POPMYJION 3, B3aUMOIEHCTBYIOT C TIOJY4EHUEM COSUHEHUS,
npeacTaBiIeHHOro Gopmysoi 1, B koropoM oOpasyercs aMuaHas CBsA3b. Bhlleyka3aHHas cTanus
MOJKeT OBITh BBIMOJHEHA C HCIIOJNIb30BAHHEM CIOC00a, XOPOIIO M3BECTHOTO CIIELHANUCTAM B
TaHHON 0O0JacTH, W COENUHEHHE MOXET OBbIThb MOJYYEHO B COOTBETCTBUH C BapUaHTOM

OCYHICCTBJICHHS HACTOSLLCTO I/I306peTeHI/I$I, HO 5TO TOJIbKO NPUMEP U HE OrPpaHUYIUBACTCA UM.
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Coenunenue, mpexncrasieHHoe (opmynoil 1 mo HacrosmeMy H300pPETEHHIO, MOKHO
HOJIYYUTh CHOCOOOM IONYYEHHs COCOUHEHHUs, MPENCTaBIEHHOro (GopMysoi 1, BKIHOYAOIUM
CIENYIOIINE CTAIUHU, KaK [TOKA3aHO B CXEME PEAKLMM 2 HIKE!

NOJIyYeHUE COENUHEHMUs, IPENCTaBleHHOro (opmynoii 4, myreM B3auMOAEHCTBUS
COEAMHEHUs], MPENCTaBIeHHOro GopMyJolt 2a, ¢ COeMHEHNEM, NIPEACTaBIeHHbIM (popmynoi 3
(cramus 1);

HOJyYeHHe COCAMHEHHs, MPEACTaBIeHHOro GopMysoi la, myTeM ynaneHus 3aiuTHON
TPYIIBl Y COCAMHEHUs, MPEACTaBJICHHOro (Gopmysioil 4, MOJYyYeHHOro Ha CTaauu | BbIlIe
(crapgus 2); u

NOJIy4eHUE COCNUHEHMs, MNpencraBiieHHoro (opmynoit 1b, myrem B3aumopmewrcTBus
COEAMHEHUs], TMpPENCTaBleHHOro ¢opMmysoil la, TOJIY4eHHOro Ha CTaguu 2 BBIOIE, C
COEAMHEHUEM, NPEACTaBICHHbIM (hopMyJion 5 (ctaams 3):

[Cxema peakmuu 2]

1 7
5 EG R .
PG' R A RS NTo
0 R Cl R®
" | + \ R4 RE N/ NJHEA
1 10
RSN NH R Cragma 1 R R’ R®
10 2 3
R R R R2 R3
2a 3 4
R® R’
o RE
D
RO
— RO NTN \A
Cragma 2 RTOR, R*
R2 R3

(B cxeme peakiuu 2,

A, Rl, R2, R3, R4, RS, R6, R7, RS, R’ u R' umeror 3HAuYEHUs], yKa3aHHbIe s HOpMYIIBI 1,
34 UCKJIFOYEHHUEM CIIy4aeB, KOraa R® npencTasJsier coOol BOIOPON;

COeMHEeHHe, TpeAcTaBlieHHOoe ¢opMmyioir la, mnpeacraenseT coOOl MPOU3BOIHOE
dopmyasl 1, rae R® MPEACTaBIsieT COOOH BOOPO;

COeMHEeHHe, TMpeacTaBieHHoe Qopmyniol 1b, npencraBiser coOoOl MPOM3BOIHOE
¢dopmyIsl 1, 32 UCKITFOYEHHEM CITy4aeB, KOTAa R® NpeACTaBIsieT COOOH BOJOPO;

PG' mpencraBnser coGoil 3aMTHYIO TPYIINy U CIIAPTA, BHIOPAHHYIO 3 IPYIIIbL
cocrosiei u3 aneruna (Ac), 6enzouna (Bz), 6ensuna (Bn), merunrrnomerunosoro s¢upa, MEM
(B-METOKCHI TOKCUMETHUIIOBOTO s¢upa), DMT (TUMETOKCUTPUTHII, [Gmc-(4-
metokcudpennn)pennamerin]), MOM (merokcumernossiii 3¢up), MMT (merokcurpurmn [(4-
metokcupennn)nudpernnmerni]), PMP (n-merokcubensunossiii 3¢up), Piv (nmusanowmn), THP

(rerparunponupanun), THF (terparuapodypan) u tTpurun (tpudenunmernn, Tr); u
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X mpencrasJsier coOO0il rajoreH).

Kax mokazano Ha craauu 1 ¢opmynbl peakiuu 2, aMUH COEIUHEHHs, TIPEACTaBIEHHOTO
dopmynoii 2a, u Cl coeauHeHus, mnpencTaBieHHOro (Gopmyaol 3, B3aUMOIEHCTBYIOT C
NOJIyYeHHUEM COEUHEHMs, TNpPEeACTaBiIeHHOro ¢Gopmysol 4, B KOTOPOM OOpasyercs aMHIHas
CBsi3b. Bblleyka3zaHHasi CTaAUsI MOXKET OBITh BBITIOJIHEHA C MCHOJIBb30BAaHUEM CIOCO0a, XOPOLIO
W3BECTHOI'O CIIELUAJIMCTAM B JAHHOW OOJNACTH, M COEAMHEHHE MOXeT OBITh IOJy4eHO B
COOTBETCTBUH C BAPUAHTOM OCYLIECTBIICHHs] HACTOSIIEr0 N300PETeHHs, HO 3TO TOJBKO MPHMEP
U HE OrPaHUYUBAETCS UM.

Cragust 2 ¢opmynbl peakuuu 2 TPEACTABISIET COOOM CTAAUIO TOJYYEHHs] CITMPTOBOTO
COEAMHEHUs], TMPENCTaBIeHHOro (GopMysol la, myTeM yhaleHusl 3allUTHOH TPYIIbI CIHPTA
COeAMHEHUs, mpencraBieHHoro ¢opmysnoil 4. Cragus MokeT OBITh OCYIIECTBICHA B
COOTBETCTBUH C U3BECTHBIM CIIOCOOOM, 00€CIIEUNBAOLINM YAAJICHNE 3AIIUTHON IPYIIIBI CITUPTA,
U CHELHAIUCTBl B JAHHOH OOJACTH MOTYT JIETKO BBIOpaTh M MOJYYHUTh, HA KAKHUX YCJIOBHSX
peaKkLuIo yJAaJeHHs] MOXHO TIPOBOAUTb B COOTBETCTBUM C THUIIOM 3allUTHOW TIPYIIBL
CoenuHeHne MOXHO MOJYYUTb B COOTBETCTBHUM C BapUaHTOM OCYLIECTBJIEHHUS HACTOSILEro
n300peTeHNs], HO 3TO TOJBLKO IMPUMEP U HE OTPAHUYUBAETCS UM.

Cramus 3 cxembl 2 mpeactaBisieT CcoOOH CTagMiO TMONYYEHUS COCOUHEHMS,

npencraBieHHoro  Qopmysoi  1b, myTeM B3auMOIEHCTBUSI THUAPOKCUJIA  COCNUHEHUS,

>
NpeACTaBICHHOro (popMyIioi la, ¢ raJoreHuIoM COeTUHEeHUsI, MPEACTAaBIeHHOro (Gopmyoi 4.
BeimeykasanHass cTagusi MOXKET OBITh BBINOJIHEHA C HCIOJNBb30BAHHEM CHoOco0a, XOpOLIO
M3BECTHOTO CIELMAINCTAM B JAHHOW OOJacTH, M COENUHEHHE MOXKET OBbITh IOJy4YeHO B
COOTBETCTBUH C BAPHAHTOM OCYILECTBJIEHHUS] HACTOSIIErO M300PETEHHsI, HO 3TO TOJBKO MPUMED
Y HE OTPAaHUYHBAETCS UM.

B npyrom acmekte HacToslIero M300peTeHus! HacTosiee n3o0pereHHe oOecrednBaeT
(apMaLeBTHYECKYI0O KOMIIO3ULIMIO, COMEPIKALIYI0 COCAMHEHHE, MpeAcTaBiIeHHoe (hopMyson 1,
€ro U30Mep, €ro COJbBAT, €ro TUAPAT WK ero (papMalieBTHYECKH NPHEMIIEMYIO COJIb B KAUeCTBE
AKTUBHOTO MHTPEIUEHTA, Ui MPOPUIAKTUKHI HITH JICYEHUS] 4y TOUMMYHHOTO 3a00J1eBaHUsI.

CoenuHeHne MOXKET MHTHOWPOBATh QJre3WI0 MOHOLMTOB K SIMUTEIHAIBHBIM KJIETKAM
kuedHuka nocpenctsom TNF-a nmu IL-6.

AyTOMMMYHHOE 3a00JieBaHHE MOXKET ObITb IO MEHbLIEH Mepe OIHUM, BBIOPAHHBIM U3
TPYIIIBI, COCTOSIIIEH M3 BOCHAIUTENBHOrO 3a00JIeBaHMs KHIIEUHHKA, acTMbI, Auadera 1 Twma,
PEBMATOMIHOIO apTPHUTA, PEBMATHUYECKOW IOJUMHAITHH, AHKUJIO3UPYIOIIEro CHOHIMINTA,
IICOPHUATUYECKOrO apPTPUTA, IICOPHA3a, SK3EMBbI, CKJIEPO3a, BUTUINTO, PACCESTHHOTO CKieposa, I1L-
17-nHOyUUpPOBaHHOMN JIeMEHLIUH, nepugpepuIecKoro HEBPUTA, YBEHTA,
NOJMMHUO3UTA/IEPMATOMUO3UTA, AyTOUMMYHHON IIUTONEHWH, AYTOMMMYHHOTO MHOKApJAWTA,
aTONMUYECKOrO JIePMATUTA, MEPBHUYHOTO LMPpPO3a, CHUHApPOMA CyXoro riasa, (pudpomuanruu,
cuHapoMa I 'yanacdepa, ayTOMMMYHHOTO MEHUHIUTA, cuHApoma lllerpena, CUCTEMHON KpacHOU
BOJNYaHKM, Oone3HW AJAWCOHA, O4YaroBOW  aJONELWH, ayTOMMMYHHOTO  TelaTuTa,
AyTOUMMYHHOTO MapOTHUTA, AUCTPOPUYECKOro OYJUIE3HOTO SHUAEPMONN3A, SMUANIUMHTA,

rnoMmepynoHedpura, Oonesnu I'peiiBca, rmoreHoBoill Oone3nu, cuHapoma I uiieHa-bappe,
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Oonesan  XammMMOTO, TE€MOJNUTHYECKOW  aHEMUHW, MHACTeHHWH TPaBUC, OOKOBOTrO
aMHOTPO(PHUECKOTO  CKJIEPO3a, BYJbrapHOro mnemMguryca, peBMaTHYECKOH JIMXOPAIKH,
CapKOMJ03a, CKJIepo3a KOXKM, CIHOHAWIOAPTPO3a, THUPEOUJUTA, BACKYJIUTA, BUTUIIUTO,
MHUKCENIEMbl, TEPHULMO3HOW aHeMuH, aHTHU(POCPOIUNMIHOIO CHHAPOMA, MO3IHEro U
XPOHUYECKOTO OTTOPKEHUS] TPAHCIUIAHTATa COJIMJHBIX OPraHOB M PEAKLUU «TPAHCIUIAHTAT
IIPOTUB XO3UHAY.

BocnanutenpHoe 3a00J€BaHHE KHIIEYHUKA MOXKET OBITh JIFOOBIM, BBIOPAHHBIM U3
TPYIIBL, COCTOSLICH M3 HTEPUTA, KOJUTA, S3BEHHOrO 3HTepura, Oonesnu KpoHa, HUTOMBI
Kpona, cuHmpoma pa3apaX€HHOrO KHINEYHUKA, TeMOpPParuyeckoil s3Bbl MpPSIMONW KHIIKH,
nay4yuTa, MenTHYeCKON sI3BbI, KUIIIEUHOU Oosie3Hu bexyera u ractpura.

B ¢apmaueBTrueckoii KOMIO3UIIMM 1O HACTOSIIEMY H300PETEHUIO COEIHHEHHUE,
npencrasyieHHoe Gpopmyioit 1, v ero papManeBTHYECKH MPUEMIIEMYEO COJIb MOKHO BBOJIUTH
NepopajbHO WM MapeHTepalbHO, MPEANOUYTUTENbHO MapeHTepalbHO, M HCIIONb30BaTh B
obmux Qopmax PapmaneBTUYeCKUX KOMNO3UIMHA. ToO ecTh COeNMHEHHWE WU  €ro
dapManieBTHYECKH TpHUEMJIEMasl COJb MOTYT OBITh TOJYYEHBl JUIsI TNEPOPANbHOTO HIIH
NApEHTEPANbHOTO BBEIEHHUs] MyTeM CMELIMBAHUS C OOBIYHO HCIIONB3YEMBIMH pa30aBUTEISIMU
WIM SKCLUIMHEHTaMM, TaKUMU KakK HaIlOJIHUTENH, JKCTEHJEpbl, CBA3YIOLIME, CMayduBaroLIe
areHTbl, Pa3PBIXJIUTENHN U TIOBEPXHOCTHO-AKTHBHBIE BelleCcTBa. 1Bepable IeKapCTBEHHBIE (POPMBI
IUI TIEPOPAJIbHOTO BBEIEHHS MPEACTABISIIOT COOOH TabNEeTKH, MHUJIFOJIH, MOPOLIKH, TPaHyJIbl U
KarcyJjbl. DTH TBEpAbIE JIeKapCTBEHHbIE (POPMBI MONYHAOT MyTeM CMEIIMBAHHMS OJHOTO HIIU
HECKOJIbKUX COEIMHEHUIN C OJHUM MJIM HECKOJBKUMH MOAXOASIIUMHU SKCLUUIHUEHTAMH, TAKUMHU
KaK KpaxmaJ, kapOOHAaT KajblMs, caxapo3a WM JIaKTO3a, >kenaThuH U T.. Kpome mpocTsix
5KCLIMITUEHTOB, MOKHO HCIIOJIb30BaTh CKOJIb3SIIUE BELIECTBA, HAIPUMEP CTeapaT MarHusl, TajabK
u 1. JKunkue nexapcTBeHHble (OPMBI AT MEPOPANBHOTO BBEACHUS IMPEACTABISIOT COOOH
CYCII€H3UH, PAcTBOPBI, AMYJBCHH WU CHPOINBL, M BBILIEYHNOMSIHYTHIE JIEKAPCTBEHHBbIE (HOPMBI
MOTYT COZIepPKaTh Pa3JINYHbIe HSKCLUMUEHThI, TAKHE KaK CMa3bIBAIOIINE areHThl, O/ICIaCTUTENIH,
apoOMaTU3aTOPbl W KOHCEPBAHTbI B JIOMOJIHEHHWE K OOBIMHO HCHOJb3YEMBIM MPOCTHIM
pa3baBuTeNsiM, TAaKUM Kak Boja M okuakmid mapaduH.  JlekapcTBeHHble (OpMBI IS
NAPEHTEePATIbHOTO BBEACHUSI TMPEACTABIIIOT COOOW CTEPHIIM30BAHHBIE BOJHBIE PACTBOPBI,
BOJIOHEPACTBOPUMbIE SKCIUIMEHTHI, CYCIEeH3UH U sMyjlbcuu. HepacTBopumble B Boje
SKCLMIIUEHTbl U CYCIIEH3UM MOTYT COJepkKaTh, IOMHMMO AaKTHUBHOTO COEAUHEHMs] WU
COEMHEHU, MPOMWIEHIJIUKOIb, MOJIUSTUICHIVIMKOIb, PAcTUTENbHOE Maclo, Takoe Kak
OJIUBKOBOE MACJIO, CJIOKHBIN 3(hUp It MHBEKLINH, TAKOH KaK STUIIONEAT H T.11.

@dapmalrieBTHUECKasi ~ KOMIIO3ULMS,  COJEp’Kallas  COeAUHEHHE, IPEeACTaBIEHHOE
dopmynoii 1, wmam ero ¢apManeBTHUECKH MPUEMIIEMYIO COJb B Ka4deCTBE AaKTHBHOTO
UHTPEIUEHTa, MOXKET OBITh BBEIEHA NMAPEHTEPAIbHO, U TAPEHTEPATIbHOE BBEICHUE BKIIOYAET
MOJKOXHYI0 WHBEKLMIO, BHYTPUBEHHYI) MHBEKLMIO, BHYTPUMBILIEUYHYIO HWHBEKLUIO WU
BHYTPUTPYIHYIO HHBEKIIHIO.

B Hacrosiee Bpems, U1 OJNyYEHHs COCAMHEHUS, MpeacTaBleHHoro Gpopmynoit 1, nmm

ero (apMaleBTUIECKH MPUEMIIEMOI COJIU B BUAE JIEKAPCTBEHHOMN (POPMBI ISl MAPEHTEPATBHOTO
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BBEIICHUs, COENMHEHUE, TpeAcTaBieHHoe ¢opmyioid 1, wumm ero (apmMareBTHUECKH

;
NPUEMJIEMYIO COJIb CMELIMBAIOT CO CTaOMIM3aTOpOoM WM Oy(epHbIM areHToM B BOAE IUIS
NOoJIyu€HHUsT pacTBOpa WJIHN CYCIICH3UH, KOTOPBIC 3aTEM IMOMCIIAIOT B aMITyJIbl WJIA (bJ'IaKOHbI.
KOMHOBI/IHI/IH B HACTOAIIEM HOOKYMECHTC MOXKET 6bITb CTCPUIIN30BaAHA U AOMNOJHHUTCIBHO
COZIep KaTh KOHCEPBAHTHI, CTAOMIIN3ATOPBI, CMAUNBAIOIIHECS TOPOLIKH WIJIH YMYJIbIATOPbI, COJN
W/ Oydepsl sl PEryJupOBaHUS OCMOTHYECKOTO [aBJIEHWs W JPYyTHe TepaneBTHYECKU
TIOJIE3HbIE BEIECTBA, U KOMITO3UIMS MOKET OBbITh MOJy4eHa OOBIYHBIM CIIOCOOOM CMELIMBAHMS,
rpanyJIMPOBAHUA UJIU HAHCCCHUSA ITOKPBITHA.

.HeKapCTBeHHbIe (bOprI A1 IEpOpPaJIbHOrO BBCACHUSA TIIPCACTABJICHBI Ta6JIeTKaMI/I,
MMUJOJIAMUA, TBepI[bIMI/I/MSIFKI/IMI/I KarncyjgamMu, pacTBopaMH, CYCIICH3UAMH, OMYIJIbCUSAMH,
CHPOIIAMH, TPAHYJIAMH, SJIUKCUPAMHU U MACTUJIKAMU H T.M. DTH JIEKAPCTBEHHBbIE (POPMBI MOTYT
BKJIIOYaTh pazbaBuTenu (HampuMmep, JAaKTO3y, HOEKCTPO3y, caxapo3y, MAaHHHUT, COpOWuT,
LEJUTIOJIO3Y W/WJIM TJIMLHH) U CKOJb3sIIIUE BeulecTBa (Hampumep, AUOKCHUI KPEMHHs, TaJbK,
creéapat U €ro COJM MarHusd WM KaJIbIHsd I/I/I/I.]'II/I HOJ'II/IBTI/IJ'IGHFJ'II/IKOJ'II:;) B JAOIIOJIHEHUE K
AKTUBHOMY HWHIPEAUCHTY. Ta6HeTKI/I MOTyT BKJIKOHATh CBA3YHOIIUE Aarc¢HTbl, TAKHE KakK
AMFOMOCHJIUKAT ~ MarHus, KpaxMajbHas [acTa, JKEJIaTHH, METWILEJUII0J03a, HaTpui
KapOOKCUMETWILIEIUTION03a W/ WM MOJUBUHIIIHPPOIUIOH, M NPU HEOOXOAMMOCTH K 3TOMY
MOTYT OBbITh BKJIFOYEHBI PAa3pbIXJIMTENH, TAKUE KaK KPaxMall, arapo3a, ajJbrHHOBAsi KUCJIOTa WIIN
€e HaTpUeBasi COJIb MJIM a3€0TPOITHBbIE CMeCH W/niH abCOpOEHTHI, KPaCUTENH, apOMAaTH3aTOPhI U
HOACIACTUTEIH.

B npyrom acmekre HacTOALIEro M300peTeHUs HACTosllee M300peTeHHne odecrevuBaeT
O3/10pPOBUTENBHbIN  (DYHKIMOHANBHBIM  TNPOAYKT THUTAHWSA, COAEpXKAIIMH  COEOUHEHHE,
npencTaBieHHOe (GOpPMYJIOi 1, ero u30Mep, ero COJbBAT, €ro THAPAT WK ero (papMaleBTHYeCKH
NPUEMJIEMYIO COJIb B KaueCTBE aKTHBHOTO MHIPENUEHTA, U NMPOPHIAKTUKUA WIH OOJIerdeHusI
ayTOMMMYHHOTO 3a00JIeBaHMUSI.

B npyrom acmekTe HacTosLIero M300peTeHHs HAcTosllee M300peTeHue odecreunBaeT
crnoco0 TNPOPHIAKTHKH WM JICYSHUS AyTOMMMYHHOTO 3a0O0JIeBaHMs, KOTOPBIH BKJIFOYAET
CTaaUuI0 BBCACHUA (bapMaL[eBTI/ILIeCKOI\/'I KOMITO3UIIMU HUJIU O3O0POBHUTECIBHOIO (bYHKL[I/IOHaJIbHOFO
NPOAYKTA MUTAHUS, COAEPIKAIIUX COeTUHEHHe, MpeacTaBieHHoe Gopmyioil 1, ero usomep, ero
COJIbBAT, €T0 rujpar HJIn €ro q)apMaLIeBTI/ILIeCKI/I NMPpUEMIIEMYIO COJIb B KAa4€CTBC AKTHBHOI'O
UHTPEIUEHTA, HYKIAOIEMYCsl CYOBEKTY.

B npyrom acmekte HacTosIIero M300peTeHHs HACTOsALIee M300peTeHHe OoOecreynBaeT
NPUMEHEHNE BBIIIEYKA3aHHOW (papManeBTUYECKOH KOMIIO3ULMH WM  O3JOPOBHTEIBHOTO
(YHKLIMOHAIBHOTO MPOAYKTA MHUTAHMS, COAEPIKAIUX COSNUHEHHE, MPEICTaBICHHOE (POPMYJIOi
1, ero u3oMep, €ro COJbBAT, €r0 T'MApPAT WK ero (papMaleBTHYECKH MPHEMJIEMYIO COJb, B
KaueCTBEC AKTUBHOI'O MWHIPEAUCHTA, HJIA HpO(bI/IJ'IaKTI/IKI/I Ui JICUCHUA ayTOMMMYHHOI'O
3a00neBaHMsL.

Hanee Hacrosimee wu3o0pereHne Oyaer TOAPOOHO  OMHCAHO C  TIOMOINBIO
HIDKECTICAYIOINX TMPUMEPOB M OSKCHEPUMEHTAJbHbIX NpUMepoB. OIHAKO HIDKECIeOYIOLIHNe

NpuUMEPbL MU OJKCHOECPHUMEHTAJIbHBIC TIPUMEPBI IPEAHA3HAYCHBI TOJIBKO I WLIHOCTPALUA
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HaCTOAIICTO I/I306peTeHI/I$I, " COACPKAHUEC HACTOALIECTO 1/1306peTeH1/1$1 HUMU HE OI'PaHUYINUBACTCA.

<ITpumep nonyuenus 1> [Tonyuenune 5-(6eH3unokcn)-3,4,6-TpUMETUIITMPUINH-2-aMUHA

OH Ci
HO HO HO
= i OH — = = | o — - = 1
. Craaua 1 -~ Craama 2 o
N N N

HCH HCH
l 1 Il
HO BnO
—_— . = e = e
Cragua 3 ~ I Craama 4 ~ | Cragna 5
N Br N™ "Br
IV v
BnO p | 8n0 = |
Cragua B
SNTN=GPh, SN NH,
VI Vil

Cragus 1: Cunres 4,5-0uc(X10pMeTH)-2-MeTUIIUPUINH-3-0J1 ruapoxjopun (Popmya
1)

SOCI, (15 mn) u DMF (0,38 M) noGasisuii kK nupugokcuHruapoxopuny (@opmyna I)
(10 r) u cmech nepemermnBany npu 80°C B TeueHne 30 MUHYT. PEakIIMOHHYIO CMECh OXJIAKIAIN
10 KOMHATHOW Temmepatypel, nodasmsum Et,O (140 mim) um cmech nepememiuBaiy MpU
OXJIAKAEHUU JbAOM B TeueHue | uaca. OcaxIe€HHOE B PpEAKIMOHHOM pacTBOpPE TBEPHOE
BEIECTBO OT(QUIBTPOBBIBAIIMN TIPU TOHIDKEHHOM JaBJIEHMM, OTQHIBTPOBAHHOE TBEPHIOE
BeliecTBo npombiBaiu Et;O u cymunm ¢ noixydenuem uesnesoro coequnenus 11 (11,3 r) B Buze
6enoro TBEpAOro BELIECTBA.

'H-SIMP ((CD3),S0) & 8,42 (c, 1H), 4,99 (c, 2H), 4,96 (c, 2H), 2,63 (¢, 3H).

Cranus 2: Cunres 2,4,5-Tpumerrnnupuant-3-ona (@opmyna I1I)

IMopowmok uuHka (8,08 r) nobasysanu HEOONBUIMMU TOPLUUSMH K CYCHEH3UH YKCYCHOM
kucaothl (50 mu) coenunenus II (10 T) HECKONBKO pa3 M CMeCh MEPEMEIIUBAIN C OOPATHBIM
xononunbHUKOM nipu 130°C B TeueHue 2 4acoB. PeakiMOHHYI0 CMech OXJIaKJanu 0 KOMHATHON
TEMIEepPaTypbl, U TBEPAOE BELIECTBO B PEAKIIMOHHOM pAacTBOPE YAAJSIH (PUIBTPOBAHUEM IPH
NOHMKEHHOM naByieHuH. 3areM pH ¢unerpara noBommmm mo 6 ¢ momombo 10 M pacTBopa
NaOH. ®unpTpar HachIIaIN COJIbIO, a 3aTEM HECKOJIBbKO pa3 skcTparuposainu EtOAc. Dkcrpakr
NPOMBIBAIM  HACHILIEHHBIM COJIEBBIM pPAcTBOPOM, cCymwin Han Oe3BogHbIM  MgSOy,
¢unbTpoBaNM W KOHLUEHTPUPOBAIM NPU TNOHIKEHHOM paaBieHHH. OCTaTOK OYHINAIN
kojioHouHOU xpomarorpadueii (CHCl;:MeOH=20:1) ¢ nmonydyenuem neneBoro coenunenus 111
(5,2 r) B Bume 6enoro TBEpAOrO BELIECTBRA.

'H-SIMP ((CD3),S0) & 8,49 (c, 1H), 7,72 (¢, 1H), 2,31 (c, 3H), 2,12 (¢, 3H), 2,08 (c, 3H).

Cragus 3: Cunres 6-0pom-2.4,5-tpumernnnupuann-3-omna (Popmya 1V)

1,3-Aubpom-5,5-mumermnrunanroun (DBDMH, 2,5 r) noGasmsuu k cycniensuu THF (30
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mut) coequrenus 111 (2,5 r), ¢ mocienyromum nepemMennBaHueM P KOMHATHOH TeMIlepaType B
TedeHre 3 4acoB. [locie KOHLEHTPUPOBAHHS PEAKIIHOHHON CMecH, ocTaTok pazbasisin EtOAc
U BOZOH, U BOAHBIN cioil skcTparuposanu EtOAc. Pactsop EtOAc npombiBany HaCILEHHBIM
COJIEBBIM PAacTBOPOM, CyHIMJIH Hax Oe3BoaHbIM MgSO,, GunbsTpoBanu 1 KOHLIEHTPUPOBAIU TPU
MOHM>KEHHOM JABJICHUU. Ocrarok OUHINAIN KOJIOHOYHOMU xpomarorpagueit
(EtOAc:T'excanbi=1:4) ¢ monyueHuem neneBoro coenunenus IV (3,22 r) B Buge OnenHo-
JKEJITOTO TBEPAOIrO BELIECTBA.

'H-SIMP (CDCls) & 5,56 (mmp.c, 1H), 2,42 (c, 3H), 2,31 (¢, 3H), 2,25 (c, 3H).

Cranus 4: Cunres 3-(0eH3uwiokcH)-6-0pom-2.4,5-rpumerrnnupunusa (Popmyna V)

K>CO3 (20,78 1) u Gensumxyopun (5,2 M) NOCIENOBATENBHO A00ABISIIA K PacTBOPY
DMEF (15 mn) coenunenus IV (6,5 1), ¢ mocienyroimuM mnepeMeIinBaHUEeM MPU KOMHATHOMH
Temneparype B TedeHne 12 yacoB. Peaknmonsslil pactBop paszbasimsiu EtOAc u mpombiBanu
HECKOJIbKO pa3 HeOOJbIIUM KOJH4YeCTBOM Bonbl. PactBop EtOAc mpoMbIBamy HachIEHHBIM
COJIEBBIM PacTBOPOM, CyIIHJIH Hax Oe3BomHbM MgSO., GUIBTpOBANIM U KOHIEHTPUPOBAIU TPU
MOHUKEHHOM JIABJICHUU. Ocrarok OUMILAJIH KOJIOHOYHOM xpomaTorpadueit
(EtOAc:T'ekcanbi=1:20) ¢ monyueHuem 1eneBoro coequHenus V (8.9 r) B Bume 6e10ro TBEpaoro
BELIECTBA.

'H-SIMP (CDCl3) & 7,38-7,43 (m, 5H), 4,77 (¢, 2H), 2,46 (c, 3H), 2,32 (c, 3H), 2,24 (c,
3H).

Cragust 5: Cunre3 5-(0ensmnokcn)-N-(nudenmnmerusnen)-3,4,6-TpUMeTUITHPUANH-2-
amusa (Popmyna VI)

benszodpenonumus (1,73 mi) nobasmsanu k TonyonsHoMy (30 Mi1) pacTBOPY COEIMHEHHS
V (3 ), tpuc(aubensunuaenaneroH ))aunamianuii(0) (203 mr), 2,2'-6uc(nudpenundochuno)-1,1'-
ounaduna (249 mr) u NaO'Bu (1,36 1), 1 cMech repeMennBaim ¢ 06paTHBIM XONOHILHUKOM B
TeueHne 12 4vacoB. PeaklMOHHBIM pacTBOp OXJaXJald AO KOMHATHON TeMmepaTrypsl, U
pasbaemsuin EtOAc u Bomoii. PactBop EtOAc mpombIBaii HECKOJBKO pa3 HACHIIEHHBIM
COJIEBBIM PAacTBOPOM, CyILIHJIH Hax Oe3BomHbIM MgSOy, GUIBTPOBAIM U KOHLIEHTPUPOBAIU TPU
MTOHUKEHHOM JIABJICHUU. Ocrarok OUMIIAJIU KOJIOHOYHOM xpomaTorpadueit
(EtOAc:T'excanbi=1:4) ¢ monydeHueM wueneBoro coemuHeHuss VI (3,28 1) B Bume KenToro
TBEPAOTO BELIECTBA.

'H-SIMP (CDCls) & 7,80 (m, J=7,1 I'y, 2H), 7,17-7,48 (m, 13H), 4,69 (c, 2H), 2.29 (c,
3H), 2,03 (c, 3H), 1,91 (c, 3H).

Cranus 6: Cunres 5-(0ensunokcn)-3,4,6-rpumerinnupuant-2-amunaa (Popmyna VII)

PactBop, B KOTOpOM aneTwixiopun (3,2 M) 1oOaBisiii MIOHEMHOTY K MeTaHoJy (20 i)
NpY OXJIAKIASHHUH JIBIOM, NOOABJsUTA K CMEIIaHHOMY pacTBopy mMetaHoja (60 mut)-THF (20 mn)
coenuaeHust VI (7,7 r), ¢ MOCHEyOUMM MEepeMelINBaHueM TPH KOMHATHON TeMIlepaType B
TeueHue 12 wgacos. Ilocne KOHUEHTPUPOBAaHMs PEAKLMOHHOIO PacTBOpPA MPU MOHHKEHHOM
JaBJIEHUH, OCTaTOK pa3dasisiiu EtOAcC u mpoMbIBain HECKOJIBKO Pa3 HACBIIIEHHBIM PACTBOPOM
rugpokapbonata Hatpus. PactBop EtOAc mpombiBaiy HachIEHHBIM COJIEBBIM PacTBOPOM,

cyumnu Han Oe3BopHbiM MgSOy4, QunbTpoBasM W KOHLEHTPHUPOBAIU NPH TOHMKEHHOM
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naiennn. Ocratok oummmanu KonoHouHoW xpomarorpadueirt  (CHCl;:MeOH=20:1) ¢
nostyueHuem nenesoro coeauaennst VII (4,36 r) B Bune 6JieqHO-KENTOrO TBEPAOTO BEIIECTBA.

'H-SIMP (CDCls) & 7,31-7,45 (m, 5H), 4,68 (c, 2H), 4,25 (mmp.c, 1H), 2,34 (c, 3H), 2,16
(c, 3H), 1,99 (c, 3H).

<O061mas npoueaypa nojy4enus 1 mpumMepos>

B cootBercTBHM CO CHOCOOOM TMOJNYyYEHHs] CXEMBbI PEaKLHH A TONydYaid COSIUHEHUS
npumepos 1-26 (Coequnenus IX-01 ~ IX-26).

[Cxema peakmuu A]

Vil Vil IX

B cxeme peakuuu A Bblile,

A, Rl, Rz, R3, R* u R’ umeror 3HAYEHUs1, KaK ONPENENICHO B HACTOAIIEM ONUCAHNH.

B uactHocTH, coenurenne VIII (1,5~2,0 mmonb) u EN (2,0 MMoIb) mocienoBaTelbHO
nobasysun k pactsopy CH,Cl, (mmun CICH,CH,Cl, 10 mn) coenunenust VII (1,0 mmonb) npu
KOMHATHOMW TeMIIepaType, U PEaKLIMOHHYI0 CMECh MEePEMELINBAIIN NMPU KOMHATHOMN TeMIiepaType
~60°C no ucuesnosenus coenunenus (VII) mo nanasiM TLC. PeakumnoHHy0 cMech pa3OaBisuiu
CH,Cl, u npomeiBanu HachllieHHBIM BOAHBIM pacTBopoM NaHCOs. Pactsop CH,Cly cymmnu
Hax Oe3BomHbIM MgSO,, QuibTpoBamu, KOHLUEHTPUPOBAIU MPHU TMOHIKEHHOM JaBJIEHUH, U
OCTaTOK OYHINAIN KOJIOHOYHOM Xpomarorpaduell Ha CHJIMKareje ¢ TMOJyYeHHEM COCOUHEHHI
IX-01 - IX-26.

<[Ipumep 1> Cunres N-(5-(0eH3unokcu)-3,4,6-rpumerunnupunaus-2-mn)- 1 H-ungomn-2-
kapbokcamuna (Popmyna IX-01)

IleneBoe coenuHeHHE TONy4Yajdl B COOTBETCTBHU CO CIIOCOOOM oOmed mpouenypbl
noJly4yeHusi 1 mpumMepos.

'H-MP (CDCl3) 6 9,69 (¢, 1H), 8,75 (¢, 1H), 7,67 (n, J=7,9 T'u, 1H), 7,52-7,27 (m, 7TH),
7,19-7,08 (m, 2H), 4,80 (¢, 2H), 2,47 (c, 3H), 2,31 (c, 3H), 2,23 (c, 3H).

<[Ipumep 2> Cunre3 N-(5-(0ensmnokcu)-3,4,6-TpuMeTUIIUPUANH-2-1)- 1 -MeTui-1H-
uH0J1-2-Kapookcamuna (Popmyia IX-02)

IleneBoe coenuvHeHWE TONy4Yald B COOTBETCTBUU CO CIMOCOOOM oOOmIel mpouenypsl
noyly4eHusi 1 npumMepos.

'H-sMP (CDClI3) 6 8,34 (c, 1H), 7,68 (m, J=8.0 I'u, 1H), 7,51-7,32 (m, 7H), 7,15 (x,
J=0,5T'u, 2H), 4,80 (¢, 2H), 4,06 (c, 3H), 2,47 (c, 3H), 2,30 (c, 3H), 2,23 (¢, 3H).

<[Ipumep 3> Cunres N-(5-(6eHzmnokcn)-3,4,6-TpuMeTHIUpUInH-2-11)-7-6pom-1H-
uHA0J-2-KapOokcamuna (Popmyia IX-03)

IleneBoe coenvHeHWE TOJy4Yald B COOTBETCTBUU CO CIIOCOOOM oOOImed mpouenypbl

nosly4eHus 1 npumMepos.
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'H-SIMP (CDCl3) & 9,45 (c, 2H), 7,60 (n, J=8,0 T'n;, 1H), 7,51-7,33 (m, 6H), 7,21 (c, 1H),
7,04 (n, =78 'y, 1H), 4,77 (¢, 2H), 2,45 (¢, 3H), 2,26 (c, 3H), 2,22 (c, 3H).

<[Ipumep 4> Cunre3 N-(5-(0ensunokcn)-3,4,6-TpUMeTUIIHPUANH-2-1)-6-x710p-1H-
uHa0JI-2-KapOokcamuna (Popmya IX-04)

IleneBoe coequHEHHE NOJy4Yald B COOTBETCTBUU CO CIOCOOOM o0IIeil mpoueaypsl
noJstyueHusi 1 mpumepos.

'H-SIMP ((CD3),S0) & 11,84 (¢, 1H), 10,51 (c, 1H), 7,69 (n, J=8,5 I', 1H), 7,56-7,35 (m,
7H), 7,08 (nn, J=8.,5, 1,9 T'u, 1H), 4,85 (c, 2H), 2,40 (¢, 3H), 2,26 (¢, 3H), 2,08 (c, 3H).

<I[Ipumep 5> Cunres N-(5-(6ensmnokcu)-3,4,6-TpuMeTHIMTUPUANH-2-11)-6-0pom-1H-
uHa0J-2-Kapookcamuna (Popmyia IX-05)

IleneBoe coemuHEHHE TOJYYAIH B COOTBETCTBUH CO CIIOCOOOM OOIIEeH mpouenypsl
noJslydeHusi 1 npumMepos.

'H-SIMP ((CD3),S0) & 11,84 (¢, 1H), 10,52 (¢, 1H), 7,65 (x, J=10,3 'y, 2H), 7,58-7,35
(M, 6H), 7,20 (nn, J=8.4, 1,2 ', 1H), 4,86 (¢, 2H), 2,40 (c, 3H), 2,27 (¢, 3H), 2,09 (c, 3H).

<[Ipumep 6> Cunre3 N-(5-(0ensmnokcu)-3,4,6-TpuMeTUunnupuanH-2-1mn)-5-grop-1H-
uHA0J-2-kKapookcamuna (@opmyia IX-06)

IleneBoe coemuHEHHE TOJYyYaldld B COOTBETCTBUH CO CIIOCOOOM oOmiei mpornenypsl
nosly4yeHusi 1 mpumMepos.

'H-SIMP (CDCls) § 9,66 (¢, 1H), 8,64 (c, 1H), 7,52-7,37 (m, 5H), 7,30 (11, J=6.6, 2,8 'y,
2H), 7,09-6,99 (M, 2H), 4,81 (c, 2H), 2,46 (c, 3H), 2,30 (c, 3H), 2,22 (c, 3H).

<IIpumep 7> Cunre3 N-(5-(6ensmnokcn)-3,4,6-TpUuMeTHNMUPUANH-2-1)-5-0pom-1H-
uHa0JI-2-KapOokcamuna (@opmya IX-07)

IleneBoe coenuHEHHE NOJy4Yald B COOTBETCTBUM CO CHOCOOOM oOOmIeH mpoLenypsl
nosyueHusi 1 mpumepos.

'H-SIMP (CDCl3) & 9,93 (c, 1H), 7.80 (n, J=1,7 I'u, 1H), 7,50-7,37 (m, 6H), 7,35 (x,
J=1,8 'y, 1H), 7,30 (c, 1H), 7,06 (7, J=1,4 'y, 1H), 4,75 (c, 2H), 2,48 (c, 3H), 2,21 (n, J=8,1 I'L,
6H).

<[Ipumep 8> Cunre3 N-(5-(0ensunokcu)-3,4,6-TpUMeTUIIUPUANH-2-1)-5-x0p-1H-
uHa0J-2-Kapookcamuna (Dopmyia IX-08)

IleneBoe coemuHEHHE TOJYyYadHd B COOTBETCTBUH CO CIIOCOOOM oOwIei mporenypsl
noJsy4yeHusi 1 npumMepos.

'H-SIMP (CDCls) & 10,25 (c, 1H), 9,18 (mn, J=5,2, 2,9 I', 1H), 7,58 (¢, 1H), 7,43 (ux,
J=11,2, 5,4 T'u, 5SH), 7,19 (», J=2,6 T'u, 2H), 7,02 (c, 1H), 4,81 (c, 2H), 2,45 (c, 3H), 2,30 (c,
3H), 2,23 (c, 3H).

<IIpumep 9> Cunre3 N-(5-(06enszmiokcn)-3,4,6-TpuUMeTHIMPUINH-2-1T)-S-MeTri- 1 H-
uHA0J-2-KapOokcamuna (@opmyia IX-09)

IleneBoe coenuHEHHE TOJYyYaldd B COOTBETCTBUH CO cCriocoboMm ofmei mnpornenypsl
nosly4yeHusi 1 npumMepos.

'H-SIMP (CDCl3) & 12,72 (¢, 1H), 11,04 (c, 1H), 10,37 (c, 1H), 7,84 (c, 1H), 7,55-7,35
(M, TH), 7,20 (n, J=8,4 I', 1H), 4,84 (c, 2H), 2,55 (c, 3H), 2,52 (c, 3H), 2,31 (c, 3H), 2,25 (c,
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3H).

<IIpumep 10> Cunres N-(5-(6en3unokcn)-3,4,6-TpUMe TUIIHPUATH-2-FT)-5-
(rpudropmerin)- 1H-unnon-2-kapbokcamuna (Popmyina IX-10)

IleneBoe coenuHeHHE NOJyYadd B COOTBETCTBUU CO CIIOCOOOM o0OwIel mnporenypsl
nosyueHusi 1 mpumepos.

'H-SIMP (CDCl3) 8 10,26 (c, 1H), 9,16 (c, 1H), 7,94 (c, 1H), 7.53-7,33 (m, 7H), 7,17 (x,
J=1,3T1, 1H), 4,83 (c, 2H), 2,46 (c, 3H), 2,32 (c, 3H), 2,24 (c, 3H).

<IIpumep 11> CuHres N-(5-(0en3unokcu)-3,4,6-TpUMe TUIITHUPUAUH-2- 1T )-5-
(rpudropmerokcn)- 1 H-unnon-2-kapookcamuna (Popmyna IX-11)

IleneBoe coemuHEHHE NOJYYATH B COOTBETCTBUH CO CIIOCOOOM oOwIei mpornenypsl
noJly4yeHusi 1 mpumMepos.

'H-SIMP (CDCl3) 8 10,06 (c, 1H), 9,03 (c, 1H), 7,53-7,28 (m, 7H), 7,12 (n, J=11,8 Ty,
2H), 4,82 (c, 2H), 2,46 (c, 3H), 2,31 (¢, 3H), 2,23 (¢, 3H).

<IIpumep 12> Cunre3 N-(5-(0eH3mnokcn)-3,4,6-TpUMETHINNPUINH-2-1T)-6-METOKCH-
1H-unnon-2-kapookcamuna (Popmyna IX-12)

IleneBoe coemuHEHHE TNOJYyYadHd B COOTBETCTBHH CO CIIOCOOOM oOwIei mpornenypsl
noJly4yeHusi 1| mpumMepos.

'H-SIMP (CDCl3) § 9,54 (¢, 1H), 8,76-8,54 (m, 1H), 7,56-7,35 (m, 6H), 7,03 (x, J=1,8 'y,
1H), 6,81 (nn, J=4,6, 2,4 I'u, 2H), 4,79 (c, 2H), 3,83 (¢, 3H), 2,45 (¢, 3H), 2,28 (c, 3H), 2,22 (c,
3H).

<IIpumep 13> Cunre3 N-(5-(Oensunokcn)-3,4,6-TpUMETUINUPUINH-2-UTT)-5-METOKCH-
1H-unnon-2-kapbokcamuna (Popmyna I[X-13)

IleneBoe coequHEHHE NOJNy4Yald B COOTBETCTBUU CO CrIOCOOOM o0Imeil mpoueaypsl
nosyueHusi 1 mpumepos.

'H-SIMP (CDCl3) § 9,72 (c, 1H), 9,24-8,76 (m, 1H), 7,54-7,33 (m, 5H), 7,23 (c, 1H), 7,04
(c, 2H), 6,98-6,89 (m, 1H), 4,78 (¢, 2H), 3,83 (c, 3H), 2,46 (c, 3H), 2,28 (c, 3H), 2,22 (¢, 3H).

<IIpumep 14> Cunres N-(5-(0en3unokcu)-3,4,6-TpUMeTUITHUPUANH-2-1J1)-5,6-
numerokcu- 1 H-unnon-2-kapbokcamuna (Popmyna IX-14)

IleneBoe coenuHEHHE NOJYYaIH B COOTBETCTBUH CO CIIOCOOOM oOwIei mporenypsl
noJly4eHusi 1 npumMepos.

'H-SIMP (CDCls) § 9,57 (c, 1H), 7,41 (ax, J=8,6, 3,9 'y, 5H), 7,02 (c, 2H), 6,84 (c, 1H),
4,73 (c, 2H), 3,91 (c, 6H), 2,47 (c, 3H), 2,22 (n, J=4,8 I';, 6H).

<IIpumep 15> Cunrez N-(5-(0eH3mnokcu)-3,4,6-TpuMeTHIINUPUANH-2-11)0eH30(hypaH-
2-kapbokcamuna (Popmyna IX-15)

IleneBoe coemuHEHHE MOJYYaIH B COOTBETCTBUM CO CIOCOOOM oOImeil mpoueaypsl
nosiy4eHusi 1 npumMepos.

'H-SIMP (CDCl3) & 8,60 (¢, 1H), 7,70 (x, J=7,7 T'n, 1H), 7,59 (n, J=0,8 I'y, 1H), 7,57-
7,28 (m, 8H), 4,81 (c, 2H), 2,47 (c, 3H), 2,30 (¢, 3H), 2,23 (c, 3H).

<IIpumep 16> Cunres N-(5-(0en3unokcn)-3,4,6-TpUMETUIIITHPUAHH-2- T )-5-

xjopOen3odypan-2-kapbokcamuna (Popmymna IX-16)
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IleneBoe coemuHEHHE NOJYyYald B COOTBETCTBUU CO CrocoOoM oOmiei mnpornenypsl
noJsly4eHusi 1 npumMepos.

'H-SIMP (CDCls) § 8,64 (¢, 1H), 7,70-7,64 (m, 1H), 7,52 (n, J=0,8 I'ny, 1H), 7,50-7,36 (m,
7H), 4,81 (c, 2H), 2,46 (c, 3H), 2,30 (¢, 3H), 2,22 (c, 3H).

<IIpumep 17> Cunres N-(5-(6en3unokcn)-3,4,6-TpUMETHINUPUIUH-2- 1IT)-5-
O6pombenszodypan-2-kapbokcamuna (Popmyna IX-17)

[N-(5-(6en3unokcn)-3,4,6-TpuMeTHIIUpUANH-2-11)-5-6pomben3odp ypan-2-
kapOokcamuz]

IleneBoe coemuHEHHE TOJYYaIH B COOTBETCTBHH CO CIIOCOOOM oOOLIel mporenypsl
nosly4yeHusi 1 npumMepos.

'H-SIMP (CDCl3) & 8,70 (¢, 1H), 7,85 (m, J=1,9 'y, 1H), 7,54 (n, J=3,3 I'y, 2H), 7,50-
7,38 (M, 6H), 4,81 (c, 2H), 2,47 (c, 3H), 2,31 (¢, 3H), 2,22 (c, 3H).

<IIpumep 18> Cunres N-(5-(6en3unokcn)-3,4,6-TpUMETHITTHPUIUH-2- T )-7 -
MeTokcubeH3odypaH-2-kapookcamuna (Popmyna IX-18)

IleneBoe coemuHEHHE TOJYyYaldld B COOTBETCTBHH CO CIIOCOOOM oOwIel mporenypsl
noJly4yeHusi 1 mpumMepos.

'H-SIMP (CDCl) & 8,98 (c, 1H), 7,66-7,59 (m, 1H), 7,51-7,33 (m, 5H), 7,25-7,22 (v, 2H),
6,94 (nn, J=7,3, 1,6 I'ny, 1H), 4,81 (c, 2H), 4,03 (c, 3H), 2,49 (c, 3H), 2,31 (n, J=2,3 I'y, 3H),
2,22 (c, 3H).

<IIpumep 19> Cunres N-(5-(6en3unokcn)-3,4,6-TpUMe TUIITHPUAHH-2-FT)- 3-
MeTmoeH30¢ypan-2-kapookcamuna (Popmyna IX-19)

IleneBoe coemuHeHHE NOJYyYaldd B COOTBETCTBUM CO CIIOCOOOM oOLIel mporenypsl
nojiy4eHus 1 mpumMepos.

'H-SIMP (CDCl3) & 8,59 (c, 1H), 7,63 (n, J=7.9 T'n, 1H), 7,56-7,27 (m, 8H), 4,81 (c, 2H),
2,64 (c, 3H), 2,48 (c, 3H), 2,27 (1, J=10,2 'y, 6H).

<IIpumep 20> Cunres N-(5-(6en3unokcn)-3,4,6-TpUMETUIITTHPUAUH-2-
win)6en3o[b]rroden-2-kapdbokcamuna (Popmyna 1X-20)

IleneBoe coemuHEHHE NOJYYaTH B COOTBETCTBHH CO CIIOCOOOM oOwIei mporenypsl
noJly4yeHusi 1 mpumMepos.

'H-SIMP (CDCls) & 8,69 (c, 1H), 7,97 (c, 1H), 7,90-7,82 (m, 2H), 7,51-7,35 (m, 7H), 4,80
(c, 2H), 2,44 (c, 3H), 2,29 (c, 3H), 2,23 (c, 3H).

<IIpumep 21> Cunres N-(5-(6en3unokcn)-3,4,6-TpUMETHITTHPUIUH-2-HT)-3-
xJopbenso[b]trnoden-2-kapbokcamuna (Popmyna IX-21)

IleneBoe coenuHEHHE NOJYYaIH B COOTBETCTBUH CO CIIOCOOOM 0OIIel mpouenypsl
noJly4yeHusi 1 mpumMepos.

'H-SIMP (CDCl3) & 8,87 (c, 1H), 7,97-7,90 (m, 1H), 7,85 (ar, J=5.2, 3,3 ', 1H), 7,54-
7,39 (m, TH), 4,81 (c, 2H), 2,48 (c, 3H), 2,29 (c, 3H), 2,24 (c, 3H).

<IIpumep 22> CuHres N-(5-(6en3unokcn)-3,4,6-TpUMe TUIIITHPUANH-2-FT)- 3-
opombenso[b]Tnoden-2-kapdokcamuna (Popmyna IX-22)

IleneBoe coenuHEHHE NOJNy4Yalud B COOTBETCTBUH CO CIOCOOOM 0Ol MpoLeaypel
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noslydenusi 1 npumMepos.

'H-SIMP (CDCls) & 8,89 (c, 1H), 7,97-7,82 (m, 2H), 7,56-7,38 (M, 7H), 4,81 (c, 2H), 2,47
(c, 3H), 2,30 (c, 3H), 2,25 (c, 3H).

<[Ipumep 23> Cunres N-(5-(0ensunokcu)-3,4,6-TpUMETHINHPUANH-2-UT)-3-XJI0P-6-
metunodenso[b]ruoden-2-kapbokcamuna (Popmyna IX-23)

IleneBoe coequHEHHE NOJNy4YalId B COOTBETCTBUU CO CIOCOOOM o0mIeil mpouemypsl
noJstyueHusi 1 mpumepos.

'H-SIMP (CDCl3) & 10,27 (¢, 1H), 8,65 (c, 1H), 8,34 (n, J=1,6 I'r, 1H), 7,91 (x, J=8,7 I’y
1H), 7,63 (nn, J=8,7, 1,9 T'u, 1H), 2,32 (¢, 3H), 2,18 (¢, 3H), 2,10 (c, 3H).

<[Ipumep 24> Cunres N-(5-(0eH3unokcu)-3,4,6-TPUMETHINTHPUIUH-2-UT)-3-XJT0P-6-
bropbenso[b]rroden-2-kapdbokcamuna (Popmyna IX-24)

IleneBoe coemuHEHHE TOJYYaIHM B COOTBETCTBUH CO CIIOCOOOM oOwIei mporenypsl
nosy4eHusi 1 npumMepos.

'H-sIMP (CDCl) & 8,84 (c, 1H), 7,89 (an, J=9,0, 5,0 ', 1H), 7,58-7,50 (m, 1H), 7,49-
7,33 (m, SH), 7,32-7,27 (M, 1H), 4,81 (c, 2H), 2,47 (c, 3H), 2,30 (c, 3H), 2,24 (¢, 3H).

<IIpumep 25> Cunres N-(5-(0en3unokcn)-3,4,6-TpUMeTUITUPUANH-2-11)-3,6-
nuxjopoenso[b]tnopen-2-kapdbokcamuna (Popmyna IX-25)

IleneBoe coemuHEHHE NOJYyYalld B COOTBETCTBUH CO CIIOCOOOM oOmIei mpornenypsl
nosiy4eHusi 1 npumMepos.

'H-SIMP (CDCls) & 8,97-8,61 (m, 1H), 7.84 (ax, J=5.2, 3.4 Ty, 2H), 7.53-7,34 (v, 6H),
4,81 (c, 6H), 2,46 (c, 3H), 2,29 (c, 3H), 2,24 (c, 3H).

<I[Ipumep 26> Cunres N-(5-(0en3unokcu)-3,4,6-TpUMETHINTHPUANH-2-UT)-3-XJI0P-6-
metokcubenso[b]tnoden-2-kapbokcamuna (Popmyna IX-26)

IleneBoe coequHEHHE NOJNy4Yald B COOTBETCTBUH CO CrIOCOOOM o0Ieil mpouemypsl
noJstyueHusi 1 mpumepos.

'H-SIMP (CDCl5) & 8,77 (¢, 1H), 7,79 (n, J=9,0 I'y, 1H), 7,53-7,33 (m, 5H), 7,12 (nx,
J=9,0, 2,3 I'u, 1H), 4,81 (c, 2H), 3,91 (¢, 3H), 2,47 (¢, 3H), 2,29 (¢, 3H), 2,23 (¢, 3H).

<O01mas npoueaypa Noay4eHus 2 mpuMepoB>

B coorBercTBHM €O cmOCOOOM TMONYy4YEHHsI CXEMbl peakuuud B, HIpKe, Moiydanu
coennaeHus npuMepoB 27-52 (Coenunenns X-01 ~ X-26).

[Cxema peakuu B]

BnO HO

l = o) | = o)
5 RS
NT N A R - . N7 N A
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Rz R® R? RS
IX X

B cxeme peakuuu B Bbie,

A, Rl, Rz, R3, R* u R’ umeror 3HAYEHUs1, KaK ONPENENICHO B HACTOSALLEM OIUCAHUM.
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neHTametunoen3on (3,0 mmonb) mobasmsuin k CHoCly (10 mi) coemmuaenus IX (1,0
MMOJIb), U PEAKLHOHHBIN PacTBOP OXJaxAanu JbaoM. MeaneHHo noGasmsimn pactsop CHoCly
(2,0 mmonp) 1 M BCl3, U peakLMOHHYIO CMECh MEPEeMEIINBAIN MPHU OXJAKAECHUHU JIBIOM IO
ucuezHoeHus: coenunenus IX nmo nanueiM TLC. K peakunonHomy pactBopy noGasmsinu 10 min
cmewmanHoro pacteopa 9:1 CHCls u MeOH, nepemernBanu npu KOMHAaTHOH Temreparype B
TedyeHue 30 MUHYT, U 3aT€M KOHLEHTPUPOBAJIN IIPU MOHUKEHHOM AaBlieHMH. OCTaTOK OUUINAIIH
KOJIOHOYHOH XpoMarorpadueit Ha cumkarene ¢ noitydeHneM coequaennii X-01 - X-26.

<IIpumep 27> Cunres N-(5-ruppoxcu-3,4,6-rpumerunnupunus-2-mwi)-1H-unnomn-2-
kapbokcamuna (Popmyna X-01)

IleneBoe coemuHEHHE NOJYYATH B COOTBETCTBUH CO CIIOCOOOM OOIIeH mpouenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,64 (¢, 1H), 10,24 (c, 1H), 8,60 (c, 1H), 7,64 (x, J=8,0 T'u, 1H),
7,45 (n, J=8,2 I'u, 1H), 7,36 (n, J=1,4 I'u, 1H), 7,31-7,13 (m, 1H), 7,10-6,99 (m, 1H), 2,35 (c,
3H), 2,18 (c, 3H), 2,05 (c, 3H).

<IIpumep 28> Cunres N-(5-ruapokcu-3.4,6-TpuMeTunnupuaus-2-un)-1-merun-1H-
uHA0J-2-kKapookcamuna (Popmyna X-02)

IleneBoe coemuHEHHE TOJYyYaldld B COOTBETCTBUH CO CIIOCOOOM oOmiei mpornenypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 10,18 (¢, 1H), 8,56 (¢, 1H), 7,67 (1, J=7.9 I'n, 1H), 7,55 (n, 1=8.4
I'm, 1H), 7,34-7,25 (m, 2H), 7,13 (an, J=11,0, 3,9 'y, 1H), 4,00 (c, 3H), 2,35 (c, 3H), 2,18 (c,
3H), 2,07 (c, 3H).

<IIpumep 29> Cunres 7-6pom-N-(5-runpokcu-3,4,6-Tpumerunnupuans-2-mn)-1H-
uHpnon-2-kapookcamuna (Popmyna X-03)

IleneBoe coequHEHHE NOJNy4Yald B COOTBETCTBUH CO CIOCOOOM oOIIeil mpouemypsl
NOJIy4eHUs! 2 MPUMEPOB.

'H-SIMP ((CD3),S0) 6 11,62 (c, 1H), 10,64 (n, J=0,8 'y, 1H), 9,09-8,86 (m, 1H), 7,70 (x,
J=7.9 T'y, 1H), 7,46 (nn, J=14,5, 4,5 T'u, 2H), 7,04 (1, J=7,8 T'y, 1H), 2,39 (c, 3H), 2,22 (c, 3H),
2,09 (c, 3H).

<IIpumep 30> Cunres 6-xj0p-N-(5-rugpokcu-3,4,6-Tpumerunnupuans-2-mun)-1H-
uHA0J-2-kapookcamuna (Popmyna X-04)

IleneBoe coemuHEHHE NOJYYaIHd B COOTBETCTBUH CO CIIOCOOOM oOwIei mpornenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,83 (¢, 1H), 10,36 (c, 1H), 8,65 (c, 1H), 7,68 (x, J=8,5 'y, 1H),
7,42 (n, J=14,2T'u, 2H), 7,07 (nn, J=8.5, 1,6 I'y, 1H), 2,34 (c, 3H), 2,17 (¢, 3H), 2,03 (c, 3H).

<IIpumep 31> Cunres 6-6pom-N-(5-runpokcu-3,4,6-TpumeTrnnupuans-2-mn)-1H-
uHA0J-2-kapookcamuaa (Popmyna X-05)

IleneBoe coemuHEHHE NOJYyYaldd B COOTBETCTBUM CO CIIOCOOOM oOwIei mpornenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,79 (¢, 1H), 10,32 (c, 1H), 8,62 (c, 1H), 7,63 (n, J=8,7 I'u, 2H),
7,38 (n, J=1,3T'y, 1H), 7,18 (ax, J=8,5, 1,8 I', 1H), 2,35 (c, 3H), 2,18 (c, 3H), 2,04 (c, 3H).
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<IIpumep 32> Cunres 5-¢prop-N-(5-runpokcu-3,4,6-Tpumerrnnupuans-2-mn)-1H-
uHA0JI-2-kKapOokcamuna (Popmyna X-06)

IleneBoe coemuHeHHE NOJYyYadd B COOTBETCTBUU CO CIocoOOM oOwiei mporenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,77 (c, 1H), 10,30 (¢, 1H), 8,62 (¢, 1H), 7.43 (ar, J=6,6, 3,0 'y,
2H), 7,35 (», J=1,5 I'u, 1H), 7,07 (tn, J=9.4, 2,5 I'u, 1H), 2,35 (¢, 3H), 2,18 (c, 3H), 2,04 (c,
3H).

<[Ipumep 33> Cunres 5-6pom-N-(5-runpokcu-3,4,6-TpumeTrnnupuans-2-mn)-1H-
uHa0J-2-kapookcamuna (Popmyna X-07)

IleneBoe coemuHEHHE NOJYYATH B COOTBETCTBUH CO CIIOCOOOM oOwIei mpornenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,85 (¢, 1H), 10,31 (c, 1H), 8,61 (c, 1H), 7,87 (x, J=1,2 Ty, 1H),
7,35 (nm, J=9,5, 7,8 ', 3H), 2,35 (c, 3H), 2,18 (¢, 3H), 2,05 (c, 3H).

<IIpumep 34> Cunre3 S-xjop-N-(5-rugpokcu-3,4,6-Tpumerunnupuans-2-un)-1H-
uHA0J-2-kapookcamuna (Popmyna X-08)

IleneBoe coemuHEHHE TNOJYyYadHd B COOTBETCTBHH CO CIIOCOOOM oOwIei mpornenypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,90 (¢, 1H), 10,37 (c, 1H), 8,67 (c, 1H), 7,73 (n, J=1,8 T'u, 1H),
7,44 (n, J=8,8 I'u, 1H), 7,35 (c, 1H), 7,20 (nn, J=8.8, 2,0 I'u, 1H), 2,34 (c, 3H), 2,17 (c, 3H),
2,04 (c, 3H).

<IIpumep 35> Cunres N-(5-ruapokcu-3.4,6-TpuMeTUINMUPUANH-2-Ui)-S-MeTui-1H-
uHA0JI-2-Kapookcamuna (Popmyna X-09)

IleneBoe coequHEHHE NOJy4Yald B COOTBETCTBUH CO CIOCOOOM oOIIeil mpoueaypsl
NOJIy4eHUs 2 MPUMEPOB.

'H-SIMP ((CD3),SO) & 11,54 (g, J=1,1 I', 1H), 10,22 (c, 1H), 8,63 (c, 1H), 7.41 (c, 1H),
7,30 (nn, J=12,6, 4,9 T'y, 2H), 7,03 (nn, J=8.4, 1,4 I'u, 1H), 2,36 (n, J=8,1 I'u, 6H), 2,17 (¢, 3H),
2,04 (c, 3H).

<IIpumep 36> Cunres N-(5-ruapokcu-3,4,6-TpuMeTHITHUPUINH-2 - 1JT)-5-
(rpudropmerin)- 1H-unnon-2-kapbokcamuna (Popmyna X-10)

IleneBoe coemuHEHHE NOJYYAIH B COOTBETCTBHM CO CIIOCOOOM OOImel mpoueaypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD5),S0) & 12,13 (¢, 1H), 10,44 (c, 1H), 8,64 (c, 1H), 8,10 (¢, 1H), 7,62 (x,
J=8,7T'n, 1H), 7,59-7,44 (m, 2H), 2,35 (c, 3H), 2,18 (c, 3H), 2,05 (c, 3H).

<IIpumep 37> Cunres N-(5-ruapokcu-3,4,6-TpuUMETHINUPUINH-2 - 1JT)-5-
(rpudropmerokcn)- 1 H-uanon-2-kapookcamuna (Popmyna X-11)

IleneBoe coemuHEHHE NOJYyYaldld B COOTBETCTBUH CO CIIOCOOOM oOmmiei mnpornenypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 12,08 (¢, 1H), 10,74 (¢, 1H), 9,31 (c, 1H), 7,71 (¢, 1H), 7,53 (x,
J=9,2T1, 2H), 7,21 (n, J=8,8 'y, 1H), 2,44 (c, 3H), 2,26 (c, 3H), 2,11 (c, 3H).

<IIpumep 38> Cunre3 N-(5-ruppoxcu-3.4,6-TpUMETUINUPUINH-2-UT)-6-MeToKCcH-1H-
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uHA0JI-2-KapOokcamuna (Popmyna X-12)

IleneBoe coemuHeHHE NOJYYaIHd B COOTBETCTBUM CO CIIOCOOOM O0INei mpouemypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),SO) & 11,42 (¢, 1H), 10,07 (c, 1H), 8,54 (c, 1H), 7,51 (n, J=8,7 ', 1H),
7,28 (c, 1H), 6,90 (c, 1H), 6,71 (nn, J=8,7, 2,3 I'u, 1H), 3,78 (c, 3H), 2,34 (c, 3H), 2,18 (c, 3H),
2,04 (c, 3H).

<IIpumep 39> Cunre3 N-(5-ruppoxcu-3,4,6-TpUMETHINUPUINH-2-UTT)-5-MeTokcH-1H-
uHa0J-2-kapookcamuna (Popmyna X-13)

IleneBoe coemuHEHHE TOJYYadH B COOTBETCTBUU CO CrocoOoM oOwiei mporenypsl
MOJIy4eHUs 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,85 (¢, 1H), 10,31 (c, 1H), 8,61 (c, 1H), 7,87 (x, J=1,2 T, 1H),
7,35 (nm, J=9,5, 7,8 I'y, 3H), 2,35 (c, 3H), 2,18 (¢, 3H), 2,05 (c, 3H).

<IIpumep 40> Cunre3 N-(5-ruapokcu-3.4,6-TpUMeTUINUPUANH-2-UI)-5,6-TUMETOKCH-
1H-unnon-2-kapbokcamuna (Popmyna X-14)

IleneBoe coenmuHEHHE NOJYYaIH B COOTBETCTBHM CO CIIOCOOOM 0OImiell mpouenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,33 (¢, 1H), 10,04 (c, 1H), 8,55 (c, 1H), 7,24 (n, J=1,7 Ty, 1H),
7,09 (c, 1H), 6,90 (c, 1H), 3,77 (c, 6H), 2,34 (c, 3H), 2,17 (c, 3H), 2,04 (c, 3H).

<IIpumep 41> Cunres N-(5-ruppoxcu-3.4,6-TpUMeTIIIIUPUANH-2-1T)0eH30hypaH-2-
kapbokcamuna (Popmyna X-15)

IleneBoe coemuHeHHE NOJYyYadd B COOTBETCTBUM CO CIIOCOOOM 0OLIel mporenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 10,44 (c, 1H), 8,66 (c, 1H), 7,81 (n, J=7,7 Ty, 1H), 7,76-7,65 (m,
2H), 7,53-7,45 (m, 1H), 7,35 (1, J=7,5 'y, 1H), 2,34 (c, 3H), 2,17 (c, 3H), 2,04 (c, 3H).

<IIpumep 42> Cumnres 5-xnop-N-(5-ruapoxcu-3,4,6-TpuUMeTUINUPUINH-2-
wn)oensodypan-2-kapookcamuna (Popmyna X-16)

IleneBoe coemuHEHHE TOJYYATH B COOTBETCTBUH CO CIIOCOOOM OOINeH mpoueaypsbl
MOJIy4€HUs 2 IPUMEPOB.

'H-SIMP ((CD5),S0) & 10,75 (c, 1H), 9,28-9,04 (m, 1H), 7,93 (n, J=2,2 Ty, 1H), 7,75 (x,
J=9,2 T, 2H), 7,53 (nn, J=8,7, 2,2 T'y, 2H), 2,41 (¢, 3H), 2,24 (¢, 3H), 2,10 (c, 3H).

<IIpumep 43> Cunres 5-6pom-N-(5-runpokcu-3,4,6-TpUMETHIITUPUIIH-2 -
win)oen3odypan-2-kapookcamuna (Popmyna X-17)

IleneBoe coemuHEHHE TOJYyYadHd B COOTBETCTBHH CO CIOCOOOM oOwIei mpornenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD5),S0) & 10,44 (c, 1H), 8,66 (c, 1H), 7,81 (n, J=7,7 Ty, 1H), 7,76-7,65 (m,
2H), 7,53-7,45 (m, 1H), 7,35 (1, J=7,5T'y, 1H), 2,34 (c, 3H), 2,17 (c, 3H), 2,04 (c, 3H).

<IIpumep 44> Cunres N-(5-runpokcu-3,4,6-TpuMeTUINUPUANH-2-1IT)-7 -
MeTokcubOeH3zodypaH-2-kapbokcamuna (Popmyna X-18)

IleneBoe coemuHEHHE NOJYyYaId B COOTBETCTBUU CO CIIOCOOOM OOINel mpouenypsl

MOJIy4eHUs! 2 IPUMEPOB.
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'H-SIMP ((CD3),S0) 8 10,53 (c, 1H), 8,90 (n, J=2,5 T'n;, 1H), 7,76 (c, 1H), 7,40-7,22 (m,
2H), 7,09 (n, J=7,6 I'u, 1H), 3,98 (c, 3H), 2,37 (c, 3H), 2,20 (c, 3H), 2,07 (c, 3H).

<IIpumep 45> Cunres N-(5-runpokcu-3.4,6-TpuMeTUINNPUANH-2-11T)-3-
MeTmnoeH30¢ypan-2-kapookcamuaa (Popmyna X-19)

IleneBoe coequHEHHE NOJy4Yald B COOTBETCTBUU CO CIOCOOOM o0IIeil mpoueaypsl
NOJIy4eHUs 2 MPUMEPOB.

'H-SIMP ((CD3),S0) & 10,10 (¢, 1H), 8,58 (¢, 1H), 7,77 (1, J=7.7 ', 1H), 7,62 (x, 1=8.2
I'n, 1H), 7,55-7,46 (M, 1H), 7,41-7,33 (m, 1H), 2,55 (¢, 3H), 2,33 (¢, 3H), 2,17 (c, 3H), 2,06 (c,
3H).

<I[Ipumep 46> Cunrte3 N-(5-runpokcu-3,4,6-TpuMeTHIUPUINH-2-11)0eH30[b]THO(EH-
2-kapbokcamuna (Popmya X-20)

IleneBoe coenmuHEHHE TOJYYAIH B COOTBETCTBUH CO CIIOCOOOM OOINel mpouenypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 11,33 (c, 1H), 10,17-9,79 (m, 1H), 8,55 (c, 1H), 8,04 (ux, J=14,2,
7,7 Ty, 2H), 7,62-7,38 (M, 2H), 2,53 (c, 3H), 2,33 (¢, 3H), 2,20 (c, 3H).

<IIpumep 47> Cunres 3-xnop-N-(5-runpokcu-3,4,6-TpUMeTUIIUPUINH-2-
mn)6enso[blrnoden-2-kapdbokcamuna (Popmymna X-21)

IleneBoe coemuHEHHE NOJYyYalld B COOTBETCTBUH CO CIIOCOOOM oOmIei mpornenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) 8 10,26 (c, 1H), 8,67 (¢, 1H), 8,13 (ax, J=6.2, 3,0 'y, 1H), 7,92 (nx,
J=6,3, 3,0 I'u, 1H), 7,61 (an, J=6,1, 3,2 I'y, 2H), 2,33 (¢, 3H), 2,18 (c, 3H), 2,11 (c, 3H).

<IIpumep 48> Cunres 3-6poM-N-(5-runpokcu-3,4,6-TpUMETHITUPUINH-2-
wn)6ensol bjrnoden-2-kapbokcamuna (Popmyna X-22)

IleneBoe coenuHEHHE NOJNy4Yald B COOTBETCTBUU CO CIIOCOOOM OOWIEH Mpomenypsl
NOJIy4eHUs! 2 MPUMEPOB.

'H-5IMP ((CD3),S0) & 10,37 (c, 1H), 8,63 (c, 1H), 8,19-8,09 (m, 1H), 7,94-7,84 (m, 1H),
7,60 (nm, J=6,1, 3,1 I'u, 2H), 2,33 (c, 3H), 2,18 (¢, 3H), 2,12 (c, 3H).

<IIpumep 49> Cunres  3-xuop-N-(5-runpokcu-3,4,6-TpUMeTUITUPUANH-2-1IT)-6-
meTunoen3o[b]rruoden-2-kapdbokcamuna (Popmyna X-23)

IleneBoe coemuHEHHE TOJYyYadHd B COOTBETCTBUH CO CIIOCOOOM oOwIei mporenypsl
MOJIy4€HUs! 2 IPUMEPOB.

'H-SIMP ((CD5),S0) & 10,16 (¢, 1H), 8,64 (¢, 1H), 7,92 (c, 1H), 7,81 (n, J=8,3 I'y, 1H),
7,44 (nn, J=8,3, 0,9 I'n, 1H), 3,32 (c, 3H), 2,34 (¢, 3H), 2,19 (¢, 3H), 2,12 (¢, 3H).

<IIpumep 50> Cunres 3-xnop-6-¢prop-N-(5-ruapokcu-3,4,6-TpuUMETHINUPUINH-2-
mn)6enso[blrnoden-2-kapdbokcamuna (Popmyna X-24)

IleneBoe coemuHEHHE TOJYyYadd B COOTBETCTBHU CO CIOCOOOM 0OIIeH mpoLeaypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 10,40 (c, 1H), 9,12 (¢, 1H), 8,10 (ax, J=9,1, 2,3 T'n, 1H), 7,96 (1x,
J=9.0, 5,1 I'u, 1H), 7,49 (tn, J=9,0, 2,4 'y, 1H), 2,40 (c, 3H), 2,23 (c, 3H), 2,14 (c, 3H).

<IIpumep 51>  Cunres  3,6-auxiuop-N-(5-runpokcu-3,4,6-TpUMeTUINUPUINH-2-
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mn)6enso[b]ruoden-2-kapdbokcamuna (Popmyna X-25)

IleneBoe coemuHEHHE NOJYyYadd B COOTBETCTBUU CO CrocoOoM oOmiei mnpornenypsl
MOJIy4eHUs! 2 IPUMEPOB.

'H-SIMP ((CD3),S0) & 10,27 (¢, 1H), 8,65 (¢, 1H), 8,34 (n, J=1,6 I'n, 1H), 7,91 (x, 1=8.7
I'n, 1H), 7,63 (nn, J=8,7, 1,9 'y, 1H), 2,32 (¢, 3H), 2,18 (¢, 3H), 2,10 (c, 3H).

<IIpumep 52> Cunres  3-xjaop-N-(5-runpokcu-3,4,6-TpUMETHINUPUANH-2-1T)-6-
MetokcuOeH3o[b]tnoden-2-kapdokcamuna (Popmyna X-26)

IleneBoe coemuHEHHE TOJYYaTH B COOTBETCTBUH CO CIIOCOOOM OOIIed mpoueaypsbl
MOJIy4€HHUs! 2 IPUMEPOB.

'H-SIMP ((CD5),S0) & 10,16 (¢, 1H), 8,64 (¢, 1H), 7,92 (c, 1H), 7,81 (n, J=8,3 I', 1H),
7,44 (nn, J=8,3, 0,9 I'n, 1H), 3,32 (c, 3H), 2,34 (¢, 3H), 2,19 (¢, 3H), 2,12 (¢, 3H).

<[Ipumep 53> Cunres 3-xyop-6-pTop-N-(5-merokcu-3,4,6-TpUMETHIUPUIIH-2-
win)0en3o[b]rrnoden-2-kapbokcamuna (Popmyna XI-01)

Cwmemannbiii pactopurens 1:1 (2 mur) THF u Boge! nobasnsinm k coenuneHnio X-24 (20
MT), K KOTOpoMy mocienoBatenbHo nodasnsin KoCO;3 (76 mr) u CH31 (34 mki). PeakipioHHyro
CMeCh IepeMelIMBaIl NPU KOMHATHOM TeMmmepatype B TedeHue 24 YacoB M 3aTem
KOHIIEHTPUPOBAJIM MpHU TOHIKeHHOM aaeieHuu. Ocratok pasbasmsuiu CH,Cl, m BOmol, u
BOAHBIN cyoil Heckonbko pa3 skcrparupoBanu CH,Cl,. Pacteop CH,Cl, cymmnu Hag
6e3BogHBIM MgSO4, GUIBTPOBAIHM U KOHLIEHTPUPOBAIN MPU NMOHMWKEHHOM aaBiieHHH. OCTaTok
OUHMIIAIN KOJIOHOUYHOH Xpomarorpadueii Ha cumukarene (CH,Cl,:MeOH=40:1) ¢ nonyueHuem
coequnenust XI-01 (13 mr) B Buae 6es1oro TBepAOro BELIECTBA.

'H-AIMP ((CD3),S0) & 10,48 (¢, 1H), 8,11 (mx, J=9,1, 2,3 T'n;, 1H), 8,00-7,92 (m, 1H),
7,50 (11, J=9,0, 2,4 T'y, 1H), 3,69 (c, 3H), 2,37 (¢, 3H), 2,23 (¢, 3H), 2,12 (¢, 3H).

<IIpumep 54> Cunre3 3-xmnop-6-¢rop-N-(5-merokcu-3,4,6-TpuMeTUIIHPHINH-2-11)-N-
metmnOenso[b]tnoden-2-kapbokcamuna (Popmyna XI1-02)

K>COj3 (17 mr) u CHsI (13 mki) nocienoBaTenbHo qodasisuin K pactBopy DMF (1 mi)
coennaeHus1 X-24 (15 mr). PeakioHHYIO CMeCh MepeMeInnBajIi Py KOMHATHOH TeMIiepaType B
TeueHne 24 wdacoB. PeaknumoHHyro cmech pasOaBmsin EtOAc u mpombiBamu BOAOH H
HACBHIIEHHBIM COJIEBBIM pacTBOpoM. PactBop EtOAc cymmnm nHang Oe3BomHbiM MgSOy,
¢unIbTpOBAIM W KOHLUEHTPUPOBAIM TPU TOHIKEHHOM pAaBieHHH. OCTaTOK OYHINAIN
KOJIOHOUHOUM xpomarorpadueii Ha cunukarene. (EtOAc:T'ekcanbi=3:7) ¢ mony4eHHEM
coennaeHust X1-02 (10 Mr) B BUZE KENTOrO TBEPAOTO BEIECTBA.

'H-SIMP ((CD3),S0) & 7,90 (nx, J=9.,1, 2,3 T'ny, 1H), 7,78 (ux, J=8,9, 5,1 I'y, 1H), 7.36
(tm, J=9,0, 2,3 I'y, 1H), 3,59 (¢, 3H), 3,25 (¢, 3H), 2,24 (¢, 4H), 2,13 (c, 3H), 2,10 (c, 3H).

<O061mas npoueaypa Noay4eHus 3 MpUMEPOB>

B coorBerctBuM co cmocoboMm monyueHHst cxembl peakuun C, HIDKe, TMOJNy4Yanu
coenuHeHus npumepoB 55-59 (coenunenus XI-03 ~ XI-07).

[Cxema peakiuu C]
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B cxeme peakuuu C Bbiine,

R MpeCTaBIIsIeT COOO —(CHz)rnC(:O)NH(CHZ)an, 1 m, n u R umeror 3HAYEHUsI, KaK
OTIpe/IeNIEHO B HACTOSLIEM OMUCAHUU.

NaH (0,3 mmonb) u N-3amemeHHbiii-2-xnopaneramus (0,2 MMOJIb) MOCEIOBATENBHO
nobasimsuin k pacteopy DMF (1 wmi) coemunenuss X-24 (0,1 MMOJb), C MNOCIEAYIOIUM
nepeMelIMBaHueM NPU KOMHATHOM TeMIepaTtype OO0 HCYE3HOBEHUsl coenuHeHus X-24 1o
nanHbiM TLC. PeakunonHyo cMmech pasdasisuin EtOAc w mpombIBau BONOH U HACHIIIEHHBIM
coneBbiM pactBopoM. PactBop EtOAc cymwnm Hanm Oe3sogHbiM MgSO,, dunbTpoBamu u
KOHLIEHTPUPOBAJM IMpPU MOHWKEHHOM JaBieHuH. [loaydeHHbIN OCTaTOK OYMINAIN KOJOHOUYHOM
xpomaTorpadueil Ha cunukarese ¢ monydenuem coequHernit X1-03 ~ XI1-07.

<IIpumep 55> Cunres 3-xj0p-6-¢pTop-N-(5-(2-(M30mponnIaMmuHO)-2-0KCO3TOKCH)-3,4,6-
TpUMETHWINUPUANH-2-11)0en30[b]trnoden-2-kapbokcamuna (Popmyna XI-03)

IleneBoe coemuHEHHE NOJYyYaldld B COOTBETCTBUU CO cCriocobom ofmmiei mporenypsl
MOJIy4eHUs! 3 IPUMEPOB.

'H-SIMP ((CD3),SO) & 10,49 (c, 1H), 8,11 (mn, J=9,1, 2,3 T'n, 1H), 8,04 (1, J=8,1 I'yy,
1H), 7,96 (an, J=9,0, 5,1 I'u, 1H), 7,50 (o, J=9.0, 2,4 I'u, 1H), 4,21 (c, 2H), 4,01 (T, J=13,2,
6,6 I'u, 1H), 2,38 (c, 3H), 2,25 (c, 3H), 2,12 (c, 3H), 1,14 (c, 3H), 1,13 (¢, 3H).

<IIpumep 56> Cunres 3-xmop-N-(5-(2-(IUKIONPONUIAMUHO)-2-0KCO3TOKCH)-3,4,6-
TPUMETWINUPUANH-2-11)-6-propbenso[ b]tnoden-2-kapbokcamuna (Popmyna XI1-04)

IleneBoe coemuHEHHE NOJYyYadH B COOTBETCTBUU CO CIIOCOOOM oOOLIel mporenypsl
MOJIy4eHUs! 3 IPUMEPOB.

'H-SIMP (CDCL3) § 9,19 (¢, 1H), 7.89 (ax, J=9.0, 4,9 I'n, 1H), 7,53 (mn, J=8.3, 2,1 Iy,
1H), 7,33-7,22 (m, 1H), 6,86 (c, 1H), 4,25 (c, 2H), 2,90-2,82 (m, 1H), 2,48 (¢, 3H), 2,28 (c, 3H),
2,22 (c, 3H), 0,92-0,84 (M, 2H), 0,68-0,61 (M, 2H).

<IIpumep 57> Cunres 3-xa0p-N-(5-(2-(LIUKIOTeKCUIAMUHO)-2-0KCO3TOKCH)-3,4,6-
TPUMETHITUPUANH-2-11)-6-pTopOen3o[b]tnopen-2-kapbokcamuna (Popmyna XI1-05)

IleneBoe coemuHEHHE NOJYyYaldld B COOTBETCTBHH CO CIIOCOOOM oOwiei mpornenypsl
MOJIy4eHUs! 3 IPUMEPOB.

'H-SIMP (CDCls) & 9,25 (c, 1H), 7,90 (ax, J=9,0, 4,9 I'u, 1H), 7,54 (mn, J=8,3, 2,2 Ty,
1H), 7,32-7,23 (m, 1H), 6,67 (1, J=8,3 I'y, 1H), 4,26 (c, 2H), 3,92 (aT, J=10,5, 7.4 I'y, 1H), 2,51
(c, 3H), 2,30 (¢, 3H), 2,23 (c, 3H), 2,04-1,97 (m, 2H), 1,81-1,72 (M, 2H), 1,66 (nn, J=9,2, 3.8 I'Ly,
1H), 1,42 (non, J=15,1, 9,0, 5,8 ', 2H), 1,34-1,26 (m, 2H), 1,21 (7, J=3,6 'y, 1H).

<IIpumep 58> Cunre3 N-(5-(2-(6eH3mI1aMUHO)-2-0KCOITOKCH)-3,4,6-TpUMETHIIITAPUIUH-

2-un)-3-x70p-6-PpTopdbenso[b]tnoden-2-kapookcamuaa (Popmyna XI-06)
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IleneBoe coenuHEHHE TOJYyYaldd B COOTBETCTBHU CO CriocoboM oOmei mporenypsl
MOJIy4eHUs! 3 IPUMEPOB.

'H-SIMP ((CD3),S0) & 10,50 (c, 1H), 8,83 (r, J=6,2 T'n, 1H), 8,11 (mm, J=9,1, 2,3 Ty,
1H), 7,96 (nn, J=9.,0, 5,1 I', 1H), 7,50 (tx, J=9.0, 2,4 I'u, 1H), 7,37-7,29 (M, 4H), 7,28-7,22 (M,
1H), 4,40 (n, J=6.1 'y, 2H), 4,33 (c, 2H), 2,39 (¢, 3H), 2,26 (c, 3H), 2,12 (¢, 3H).

<IIpumep 59> Cunres 3-xnop-6-drop-N-(3.4,6-rpumeri-5-(2-okco-2-
(penmnamuno)aTOKCH)IUpUANH-2-11)0eH30[ b Tnod en-2-kapbokcamuna (Popmyna XI-07)

IleneBoe coemuHEHHE MOJYYaTH B COOTBETCTBUM CO CIIOCOOOM oOOImei mpoueaypsl
MOJIy4€HUs! 3 IPUMEPOB.

'H-SIMP ((CD5),S0) & 10,53 (¢, 1H), 10,14 (c, 1H), 8,13 (ax, J=9.0, 2.3 'y, 1H), 7,98
(nm, J=8.,9, 5,1 ', 1H), 7,76-7,70 (M, 2H), 7,52 (tn, J=9,0, 2,4 I'n, 1H), 7,40-7,33 (m, 2H), 7,15-
7,09 (M, 1H), 4,49 (c, 2H), 2,45 (c, 3H), 2,32 (¢, 3H), 2,16 (c, 3H).

<O06mas npoueaypa nojay4eHus 4 mpuMepoB>

B cootBerctBUM CcO cmocoOOM MONy4EHHs] CXeMbl peakuuu D, Hmke, NOJIydaiu
coennHeHust mpuMmepoB 60-68 (coenunenust XI-08 ~ XI-16).

[Cxema peakuu D]
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B cxeme peakuuu D Bbie,

R® npexcrasisier coboi -C(=0)R, u R® uMeeT 3HaUeHHE KaK ONMPENENEHO B HACTOSIIEM
OTHMCAHUHU.

Cnocob (1): EtsN (0,2 mmonb) u xnopanruapun KucioTsl (0,1 MMOIb) MOCienoBaTeIbHO
nobasmsuin k cycnensun CH,Cl, (1 wmi) coegunenust X-24 (0,1 MMonb), ¢ MOCIEAYIOLIUM
nepeMelIMBaHueM NpPU KOMHATHOM TeMIepaTtype OO HCYE3HOBEHUsl coenauHeHus X-24 1o
nanHbiM TLC. Peakumonnyto cmech paszbasisuin CH,Cl, M mpombIBaiid BOJOM, HACHIIIEHHBIM
pactBopoM NaHCOs;, Bomol M HachllleHHBIM COJIEBBIM pPacTBOPOM B YKa3aHHOM IMOPSIKE.
Pacteop CH,Cl, cymmnmm Hax Ge3BomHbiM MgSO., QuiabTpoBamy M KOHLIEHTPUPOBAIH IPH
MOHIKEHHOM JaBjieHWH. [lOJlydeHHBI OCTaTOK O4YMINAIM KOJOHOYHOH Xpomartorpadueil Ha
cuiukarese ¢ nonydenueMm coeauHeHuil XI1-08 ~ XI-16.

Crnocob (2): EDCI (0,15 mmons), HOBt (0,15 mmons) u Et3N (0,25 mmons) nobasisiiu K
pactBopy DMF (1 mu) coenunenus X-24 (0,1 mmons). Jobaensan kapboHoByro kuciory (0,2
MMOJIb) U PEAKIIOHHYIO CMECh NMEPEMEINNBAIN NTPU KOMHATHON TeMIepaType 10 HCUE3HOBEHUS
coennnaenust X-24 no manHbiM TLC. Peaknmonnyro cmech pazbasnsan CH,Cl, u mpombiBanu
BOZIOM U HACBIIEHHBIM COJIEBBIM pacTBOPOM B ykazaHHOM nopsiake. Pactsop CH>Cl, cymmnu

Han Oe3BogHbIM MgSOy4, (uUIBTPOBAaIM W KOHLEHTPUPOBAIH IPU NMOHM)KEHHOM JaBJICHUU.
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ITony4yeHHBII OCTATOK OYHINATHM KOJIOHOYHOW XpoMmaTtorpadueil Ha CHIMKareyie ¢ MOJy4YeHHUeM
coequHenuit XI1-08 ~ XI-16.

<[Ipumep 60> Cunre3 6-(3-xyop-6-propbenso[b]ruodpen-2-kapdbokcamuno)-2,4,5-
TpUMETHITUPHUAUH-3-11 Oen3oara (Popmyna XI-08)

IleneBoe coequHEHHE MOJNYYald B COOTBETCTBHM cO crocobom (1) obmeit mpouenypsr
NOJIy4eHus 4 MPUMEPOB.

'H-SIMP ((CD3),S0) & 10,65 (c, 1H), 8,26-8,21 (v, 2H), 8,12 (ax, J=9.1, 2,3 T'n, 1H),
7,98 (nx, J=9,0, 5,1 I'u, 1H), 7,84-7,78 (m, 1H), 7,70-7,63 (M, 2H), 7,51 (T, J=9.,0, 2,4 I'u, 1H),
2,28 (¢, 3H), 2,19 (¢, 3H), 2,15 (c, 3H).

<[lpumep 61> Cunres 6-(3-xyop-6-pTopbenso[b]rroden-2-kapdbokcamuno)-2,4,5-
TpUMeTIIUpUANH-3-11 4-propdensoata (Popmyna XI1-09)

IleneBoe coeqMHEHUE TMOJyYaIH B COOTBETCTBHU cO criocobom (1) obmeit mporenypsl
NoJTy4eHus 4 NpUMepOB.

'H-IMP (CDCl3) & 9,35 (c, 1H), 8,36-8,20 (M, 2H), 7,91 (ax, J=9.0, 4.9 I'y, 1H), 7,54
(nm, J=8.3, 2,1 T'y, 1H), 7,28 (nn, J=8.9, 2,3 T'uy, 1H), 7,26-7,20 (M, 2H), 2,44 (c, 3H), 2,28 (c,
3H), 2,23 (c, 3H).

<[Ipumep 62> Cunre3 6-(3-xmop-6-propbenso[b]rroden-2-kapdbokcamuno)-2.,4,5-
TPUMETHITTUPUINH-3-11 3-MeTokcuben3oara (Popmyiaa XI-10)

IleneBoe coequHEHHE TMOJNYYaIH B COOTBETCTBUU cO criocobom (1) obmeit mporenypsl
NoJTy4eHUs1 4 IPUMEPOB.

'H-SIMP (CDCl3) & 9,21 (¢, 1H), 7,89 (mm, J=9,0, 5,0 ', 1H), 7,84 (n, J=7,8 T'n, 1H),
7,71 (nm, J=2,4, 1,5 T'u, 1H), 7,53 (nn, J=8.,3, 2,2 I'y, 1H), 7,45 (T, J=8,0 'y, 1H), 7,31-7,13 (M,
3H), 3,89 (c, 3H), 2,42 (c, 3H), 2,26 (c, 3H), 2,21 (c, 3H).

<[Ipumep 63> Cunres 6-(3-xnop-6-propbenso[b]Tnopen-2-kapbokcamuno)-2,4,5-
TPUMETHINUPUANH-3-11 4-meTokcubensoara (Popmyna XI-11)

IleneBoe coequHEHME MONYYaIH B COOTBETCTBHU CO criocoboMm (1) olmel mpouenypsl
NOJIy4eHUs 4 IPUMEPOB.

'H-SIMP ((CD3),S0) & 10,63 (c, 1H), 8,21-8,15 (m, 2H), 8,12 (ax, J=9,1, 2,4 T'n, 1H),
7,97 (nnm, J=8.9, 5,1 T'y, 1H), 7,51 (10, J=9,0, 2,4 I'u, 1H), 7,21-7,14 (m, 2H), 3,90 (c, 3H), 2,26
(c, 3H), 2,18 (c, 3H), 2,13 (¢, 3H).

<[lpumep 64> Cunres 6-(3-xnop-6-propbenso[b]rroden-2-kapdbokcamuno)-2,4,5-
TPUMETIIUPUANH-3-11 S-propnukonuHata (Popmyna XI-12)

IleneBoe coeqMHEHHE TMOJNYYAIH B COOTBETCTBHU CO criocobom (2) obmeit mpouenypsl
NoJTy4eHus 4 NpUMepoB.

'H-SIMP ((CD3),S0) & 10,66 (c, 1H), 8,88 (n, J=2,9 I'u, 1H), 8,45 (mn, J=8.8, 4,5 I'yy,
1H), 8,13 (ax, J=9.1, 2,3 I'u, 1H), 8,05 (tm, J=8.6, 2,9 'y, 1H), 7,98 (ax, J=9.0, 5.1 I'y, 1H),
7,51 (tm, J=9,0, 2,4 T'y, 1H), 2,28 (¢, 3H), 2,20 (c, 3H), 2,16 (c, 3H).

<[lpumep 65> Cunres 6-(3-xyop-6-propdbenso[b]rroden-2-kapdbokcamuno)-2,4,5-
TPUMETHINUPUANH-3-11 6-propHuKoTHHATA (Popmyna XI-13)

IleneBoe coenuHEHHE MOJNYYaId B COOTBETCTBUU CO criocobom (2) obuedt mporenypsl



34

noJly4eHus 4 NpUMepoB.

'H-SIMP ((CD3),S0) & 10,66 (c, 1H), 9,12 (1, J=2,5 T';, 1H), 8,79-8,73 (m, 1H), 8,13 (ux,
J=9.1, 2,3 I'u, 1H), 7,98 (mn, J=9.0, 5,1 I'u, 1H), 7,55-7.47 (M, 2H), 2,29 (¢, 3H), 2,20 (c, 3H),
2,17 (c, 3H).

<[Ipumep 66> Cunres 6-(3-xnop-6-propdbenso[b]Tnopen-2-kapbokcamuno)-2,4,5-
TPUMETWINUPUANH-3-11 S-xnoprnukonuHata (Popmyna XI-14)

IleneBoe coequHEHME MOJYYaIH B COOTBETCTBHU CO crocobom (2) obuieit mpouenypsl
NOJIy4eHUs 4 IPUMEPOB.

'H-SIMP ((CD5),S0) & 10,66 (c, 1H), 8,93 (an, J=2,4, 0,6 T, 1H), 8,35 (ax, J=8,4, 0,6
I'u, 1H), 8,27 (nn, J=8.,4, 2,4 ', 1H), 8,12 (an, J=9,1, 2,3 'y, 1H), 7,98 (an, 1=9,0, 5,1 T'y, 1H),
7,51 (T, J=9,0, 2,4 T'y, 1H), 2,28 (¢, 3H), 2,19 (¢, 3H), 2,16 (¢, 3H).

<[lpumep 67> Cunres 6-(3-xyop-6-propdbenso[b]rroden-2-kapdbokcamuno)-2,4,5-
TPUMETHITUPUANH-3-11 6-xnoprukonurara (Popmyna XI-15)

IleneBoe coequHEHHE TMOJyYaId B COOTBETCTBHU cO criocobom (1) obmeit mponenypsl
NoJy4eHus 4 NpUMepoB.

'H-AMP ((CD3),S0) & 10,66 (c, 1H), 9,22 (nn, J=2.5, 0,6 T, 1H), 8,60 (ux, J=8.4, 2.5
I'u, 1H), 8,12 (ax, J=9.1, 2,3 I'y, 1H), 7,98 (nn, J=9.0, 5.1 I'y, 1H), 7,83 (an, J=8.4, 0.6 I'y, 1H),
7,51 (1, J=9,0, 2,4 'y, 1H), 2,29 (¢, 3H), 2,20 (¢, 3H), 2,16 (c, 3H).

<[Ipumep 68> Cunres 6-(3-xyop-6-propdbenso[b]rroden-2-kapdbokcamuno)-2.,4,5-
TpuMeTIInupuanH-3-un (3r,51,7r)-anamanran- 1-kapookcunara (Popmyna XI-16)

IleneBoe coenuHEHHE MOJyYaId B COOTBETCTBUU cO criocobom (1) obmeit mpouenypsl
NoJIy4eHust 4 IPUMEPOB.

'H-AIMP ((CD3),S0) & 10,58 (c, 1H), 8,12 (mn, J=9,1, 2,3 I', 1H), 7,97 (an, J=9.0, 5,1
I'u, 1H), 7,51 (11, J=9,0, 2,4 T'y, 1H), 2,20 (¢, 3H), 2,15 (¢, 3H), 2,07 (M, 12H), 1,76 (m, 6H).

<IIpumep 69> Cunres 6-(3-xnop-6-¢pTopoenso[b]rnoden-2-kapdbokcammno)-2,4,5-
TPUMETHITUPUAH-3-11 MopdonuH-4-kapbokcunata (Popmyna XI-17)

Coenunenne X-24 (200 mr) u NaH (44 wmr) pacreopsiim 8 DMF (1,8 mut), B KOTOpBIi
noGasysimu 1H-umunazon-1-un-4-mopponuuaunmveranon (100 Mr) u cmech mepeMernBaiIn Mpu
KOMHATHOW Temreparype B TeueHue 24 vacoB. PeakumoHHbII pacTBop pazdasmsuin EtOAc u
MPOMBIBAJIN BOAOM W HACBIIIEHHBIM COJIEBbIM pacTBopoM. PactBop EtOAc cymmnu Haxg
6e3BogHBIM MgSO4, GUIBTPOBAIM U KOHLIEHTPUPOBAIU TPH NMOHMWKEHHOM aaBiieHHH. OCTaTok
ounmanu kojoHouHou xpomarorpaduern (CH,Cl,:MeOH=99:1) ¢ mnony4eHuem LeNeBOro
coennnaeHus X1-17 (40 Mr) B BUZE JKENTOrO TBEPAOTO BEIECTBA.

'H-SIMP ((CD3),S0) & 10,57 (¢, 1H), 8,12 (ax, J=9,1, 2,3 T'n, 1H), 7,97 (ax, J=9,0, 5,1
I'n, 1H), 7,51 (T, J=9,0, 2,4 I'n, 1H), 3,68 (c, 6H), 3,45 (n, J=12,6 I'n, 2H), 2,26 (c, 3H), 2,15
(c, 3H), 2,12 (c, 3H).

Homepa, xwumudeckue CTPYKTYypbl M Ha3BaHUS COEAMHEHUH IO HACTOALIEMY
U300pETeHHIO, MOJTYYeHHBIX BbIlIe, 0000meHb! B Tabynie 1 Hike.

[Tabmuma 1]
|H0Mep |HpHMep |CprKTypa Hassanue
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IX-01 1 810 N-(5-(0en3mnokcn)-3,4,6-TpUMETUIITUPUIUH-2 -
N o
iN’ HJ\[ nz wi)- 1 H-unnon-2-kapbokcamua
IX-02 2 Bno Ao N-(5-(6enzunoxcn)-3,4,6-TpUMETHITUPUANH-2 -
/
N Nkﬂﬂ@ wn)- 1-metui- 1H-unmon-2-kapbokcamun
IX-03 3 Bno/f%( o N-(5-(0en3unokcu)-3,4,6-TpUMETUIIITUPUTAH-2 -
» H g
N H)W un)-7-6pom-1H-unnon-2-kapbokcamus
IX-04 4 Bno. Ao N-(5-(0en3unokcn)-3,4,6-TpUME TUITTUPUIUH-2 -
H
NN MC wi)-6-xyop- 1 H-unnon-2-kapbokcamun
Cl
IX-05 5 Bnojl\)j o N-(5-(6enzunokcu)-3,4,6-TpPUMETHIITUPUAUH-2 -
H
NN ] NC ] un)-6-6pom- 1 H-unmon-2-kapbokcamu g
IX-06 6 B"OJ\)I N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUANH-2 -
" o
lN’ HJ\[ Hi wi)-5-¢prop- | H-ungon-2-kapdbokcamun
F
IX-07 7 80 N-(5-(6enzunoxcn)-3,4,6-TpUMETHUITUPUANH-2 -
(T % H
Nf HJKLNQ un)-5-6pom- 1H-unnom-2-kapobokcamu
Br
IX-08 8 oo N-(5-(6enzunokcu)-3,4,6-TpUMETHITUPUANH-2 -
S o
In’ HJK[ HE wi)-5-xnop- 1 H-ungon-2-kapdbokcamun
1
IX-09 9 o N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUANH-2 -
>~ o
lN’ ﬁ)'\[ nz wi)-5-metmn- | H-unnon-2-kapbokcamun
IX-10 10 B0k - o N-(5-(6ensunokcn)-3,4,6-TpUMETHITUPUANH-2 -
| H
N HJTEQ un)-5-(tpudropmerwn)- 1 H-unmomn-2-
CFs KapOoKcaMuz
IX-11 11 N-(5-(6ensunokcn)-3,4,6-TpUMETHITUPUANH-2 -

wn)-5-(tpudropmerokcn)-1H-unnon-2-

KapOokcaMuz
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IX-12

12

N-(5-(0en3mnokcn)-3,4,6-TpUMETUIITUPUIUH-2 -

BnC.
(L S H
| NC wi)-6-meTokcu- 1 H-unnon-2-kapOokcamun
IX-13 13 Enof\/( o N-(5-(0en3mnokcn)-3,4,6-TpUMETUIITUPUIUH-2 -
H
N u)‘\["'{z wn)-5-merokcu- 1 H-unnon-2-kapbokcamun
Me
IX-14 14 B0 N-(5-(6enzunokcu)-3,4,6-TpUMETHITUPUANH-2 -
(L R
NZ N R ui)-5,6-nuMerokcu- 1 H-ungon-2-kapooxkcamun
H |l oMe p
OMe
IX-15 15 Bno/fjr N-(5-(6ensmunokcn)-3,4,6-TpUMETHITUPUANH-2 -
i
> HJK“:b un)Gen3odypan-2-kapOokcaMu
IX-16 16 Bro. A~ o N-(5-(6ensunokcn)-3,4,6-TpUMETHITUPUANH-2 -
P
NN 11)-5-x10pOeH30(ypaH-2-KapOoKCaMus
H
1
IX-17 17 oo N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUANH-2 -
n o
| N H)k c wi)-5-0pombenszodypan-2-kapOokcamua
B
IX-18 18 a0k, N-(5-(6enzunoxcn)-3,4,6-TpUMETUITUPUANH-2 -
| (o]
N7 H)WMQ 11)-7-MeToKcubeH30(ypaH-2-KapOokcaMu
IX-19 19 . ‘D;aj\/ N-(5-(6enzunokcu)-3,4,6-TpUMETHITUPUAUH-2 -
N X o
l NZ ”J‘I OE wi)-3-MeTunoeH30¢ ypaH-2-kapOokcaMug
IX-20 20 Bno. N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUANH-2 -
I =]
NN S un)0en3o[b]ruoden-2-kapbokcamus
H | Y
IX-21 21 Bﬂon o N-(5-(0en3mnokcn)-3,4,6-TpUMETHIITUPUTUH-2 -
| -
NN wi)-3-xynopoensolb]trnoden-2-kapbokcamu
Cl
IX-22 22 o N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUANH-2 -
n N o

wi)-3-0pombenso[ b tuoden-2-kapOokcamun
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IX-23 23 B0 N-(5-(6enzunokcn)-3,4,6-TpUMETHITUPUANH-2 -
D
NNy S un)-3-x50p-6-Metundenso[b]trnoden-2-
“ KapOokcamMuz
IX-24 24 B0 N-(5-(6enzunoxcn)-3,4,6-TpUMETHUITUPUANH-2 -
>~ o
ln’ NS wi)-3-xj0p-6-¢propdbenso[blruoden-2-
“ kapOoKcamu
IX-25 25 B"OIS\/ N-(5-(6enzunokcu)-3,4,6-TpUMETHITUPUANH-2 -
" g
ln’ N Y wi)-3,6-nuxnopoenso[b]rroden-2-kapdokcamu g
cl Cl
IX-26 26 LN N-(5-(0en3unokcn)-3,4,6-TpUME THIITUPUTUH-2 -
»
NN 18 - w)-3-xJ0p-6-MeTokcndensol b tnodpen-2-
¢ KapOOKcaMu
X-01 27 Ho N-(5-runpokcu-3,4,6-TpuMeTUIIUPUANH-2-1JT)-
Do
- N)HLN@ 1H-unn01-2-kapbokcamuz
X-02 28 Ho/\HI N-(5-runpokcu-3,4,6-TpuMeTUINUPUIANH-2-1JT)-
DS
NN X NZ 1-metun- 1H-unnon-2-kapbokcamun
X-03 29 Hor\j\/ o 7-6pom-N-(5-runpokcu-3,4,6-
P .
N NJ\EF_‘%j TPUMETWINUPUANH-2-1un)- | H-unnon-2-
KkapOoKcamuz
X-04 30 HO;HY 6-xnop-N-(5-runpokcu-3,4,6-
| [¢]
N N’ *E HC . TPUMETHIUPUANH-2-1n)- | H-ungon-2-
KapOOKcaMug
X-05 31 o K- o 6-6pom-N-(5-ruapokcu-3,4,6-
| K
NN NC . TPUMETHINUPUANH-2-un)- | H-ungon-2-
KapOoOKcaMu
X-06 32 ok - | 5-¢rop-N-(5-runpokcu-3.4,6-
| H
N” N’ T\ Nz TPUMETHINUPUANH-2-un)- | H-ungon-2-
. KapOoKcaMuz
X-07 33 5-6pom-N-(5-runpokcu-3,4,6-

TPUMETUINUPUANH-2-1n)- | H-unnon-2-

KapOokcamuzg
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X-08 34 ok~ S-xnop-N-(5-runpokcu-3,4,6-
| H
N” HL% TpUMETUINUpUANH-2-un)- |H-ungon-2-
- KapOokcamMuz
X-09 35 ok _ o N-(5-rugpokcu-3.4,6-TpuMeTUIIUPUANH-2-1JT)-
| H
N HJ At Ni 5-metui- 1 H-unnon-2-xapOokcamun
X-10 36 o A o N-(5-runpokcu-3,4,6-TpUMeTUIHUPUINH-2-1T)-
| H
i N’ \[\ NZ 5-(tpudropmerun)-1H-unnon-2-kapobokcamug
CFs
X-11 37 Ho N-(5-runpokcu-3,4,6-TpuMeTUIIUPUINH-2-1JT)-
7 o
| i ﬁj\t\ HE 5-(rpudropmerokcn)- | H-uagon-2-
KapOOKcaMug
OCFs
X-12 38 Ho K - . N-(5-runpokcu-3,4,6-TpuMeTUIIUPUINH-2-1JT)-
P H
NN ‘[‘ "C 6-metokcu- 1 H-unnon-2-kapOokcamun
OMe
X-13 39 Ho N-(5-runpokcu-3,4,6-TpuMeTUIIUPUANH-2-1JT)-
" o
| N? HJ\[I H\ 5-mertokcu-1H-unnon-2-kapOokcamun
OMe
X-14 40 o N-(5-runpokcu-3,4,6-TpUMeTUITUPUANH-2-1IT)-
Y o
| NN N 5,6-numerokcu-1H-unnon-2-kapookcamun
A l OMe
OMe
X-15 41 Mo A~ o N-(5-runpokcu-3.4,6-TpuMeTUINHPUANH-2-
L
N Hk‘ﬁ@ wi1)0eH3o0dypaH-2-kapOoKcaMua
X-16 42 HC)/\\H\/( 5-xnop-N-(5-runpokcu-3,4,6-
>~ o
| N Hk[\ OE TPUMETWINHPUINH-2-1)0eH30(ypaH-2-
. KapOoKcaMuz
X-17 43 5-6pom-N-(5-runpokcu-3,4,6-

IZ

g

=

TPUMETWINUPUANH-2-1)0eH30dypaH-2-

KapOokcaMuz
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X-18

44

N-(5-ruapokcu-3,4,6-TpUMETHIITUPUTUH-2-1JT)-

(LI o ome
A 7-MeTokcHOeH30(ypaH-2-KapOOKCaMus
X-19 45 Ho Ao N-(5-ruapokcu-3,4,6-TpUMETUIIUPUIUH-2-UJT)-
N H)ib 3-merunbenszodypan-2-kapOokcamu
X-20 46 o Ao N-(5-runpokcu-3,4,6-TpuMeTUINHPUANH-2-
N HJTS%} wi1)0en3o[b]rroden-2-kapdbokcamum
X-21 47 o K o 3-xnop-N-(5-runpokcu-3,4,6-
l“/ N |s TPUMETHIIUPUINH-2-11)0eH30[b]TrodeH-2-
? KapOOKcaMug
X-22 48 HO;H\T . 3-6pom-N-(5-rugpokcu-3,4,6-
l”/ N I,S TPUMETHIIPUINH-2-11)0eH30[b]trodeH-2-
) KapOoKcaMuz
X-23 49 o Ao 3-xnop-N-(5-runpokcu-3,4,6-
NN Y TPUMETHINUPUINH-2-11)-6-
il meTmnoeH3o[b]rrnoden-2-kapbokcamun
X-24 50 o ﬁo 3-xnop-6-prop-N-(5-runpokcu-3,4,6-
IN’ NS TPUMETWINUPUIANH-2-nn)0en3o[b]tnoden-2-
¢ KapOoKcamuz
X-25 51 Ho & o 3,6-nuxnop-N-(5-rugpokcu-3.4,6-
l”/ Y o TPUMETHINUPUINH-2-11)0eH30[b]TrHoden-2-
; KapOOKcaMu
X-26 52 How A 3-xnop-N-(5-runpokcu-3,4,6-
" Nq N ve | TPUMETHIMUPUINH-2-KT)-6-
metokcubenso[b]rnoden-2-kapOokcamun
XI-01 53 wa\j{ o 3-xnop-6-prop-N-(5-merokcu-3,4,6-
NN Y TPUMETHINUPUIANH-2-11)0en30[b]tnoden-2-
; KapOoKcaMuz
XI1-02 54 3-xyop-6-prop-N-(5-merokcu-3,4,6-

TPUMETHINUPUINH-2-11)-N-

meTmnoen3o[b]rrnoden-2-kapbokcamun
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XI-03

55

3-x50p-6-prop-N-(5-(2-(M30mponmiaMuHo)-2-
OKCO3TOKCH)-3,4,6-TpUMETHIITUPUIUH-2-

win)0en3o[b]rroden-2-kapbokcamun

XI-04

56

3-x10p-N-(5-(2-(uKIONPONUIAMHUHO)-2-
+ |oxcoaTokcn)-3.4,6-TpumeTHnnupuIuH-2-mi)-6-

¢dropbenzo[b]tuoden-2-kapdbokcamuz

XI-05

57

3-x10p-N-(5-(2-(1IUKJIOTeKCUTTAMHUHO)-2-
. |oxcoaTokcm)-3,4,6-TpumeTnnnupuInuH-2-1i)-6-

¢dropbenso[b]rroden-2-kapdbokcamun

XI-06

58

N-(5-(2-(beH3uIaMHHO)-2-0KCO3TOKCH)-3,4,6-

n

TPUMETHI UpUAUH-2-11)-3-XJ710p-6-

¢dropbenso[b]rroden-2-kapdbokcamun

XI-07

59

3-xnop-6-prop-N-(3,4,6-TpumeTi-5-(2-okco-2-
l | (bernnamuHo ) TOKCH)TMPUANH-2-

wi1)0en3o[b]rroden-2-kapdbokcamun

XI-08

60

6-(3-xyop-6-propdenso[b]Tnoden-2-

fr ’I C kapOokcamuno)-2,4,5-TpUMEeTHITUPUANH-3- 1T

| OeHzoar

XI-09

61

6-(3-xnop-6-propdenzo[b]Tnoden-2-

s kapOokcamuno)-2,4,5-TpUMEeTHIITUPUANH-3-HJT
F

4-propOenzoar

XI-10

62

6-(3-xnop-6-propdenso[b]Tnoden-2-
kapOokcamMuno)-2,4,5-TpUMETHUIIITHUPUIUH-3- 1T

F 3-MeTOKCUOEH30aT

XI-11

63

6-(3-xnop-6-propdenzo[b]Tnoden-2-
s kapOokcamMuo)-2.4,5-Tp UMETHUIIITHPUINH-3 - HJT

4-meTokCcuOeH30aT

XI-12

64

6-(3-xyop-6-propdenso[b]Tnoden-2-

0 kapOokcamuzno)-2,4,5-TpUMETHITUPUANH-3- 1T
F
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XI-13 65 e 6-(3-xy0p-6-propdenso[b]Tnoden-2-
°INL*[\/N s kapOokcamuno)-2,4,5-TpUMETHITUPUANH-3- 1T

6-(pTOPHUKOTHHAT

XI-14 66 e fr 6-(3-xnop-6-¢hropdenso[b]troden-2-
o Ay Eljj:\:? kapOokcamuno)-2,4,5-TpUMETHITUPUAUH-3- UJT
cl

5-XJIOPIIUKOJIUHAT

XI-15 67 e ﬁ ) 6-(3-xn0p-6-¢pTopbenso[b]Troden-2-
Y kapOokcamuno)-2,4,5-TpUMETHITUPUANH-3- WJT
6-XJIOPTIUKOJIUHAT

XI-16 68 ‘Qﬁ( ";ﬁr 6-(3-xn0p-6-¢propdenso[b]troden-2-
(TR .

NN kapOokcamMuno)-2,4,5-TpUMETHITUPUANH-3- 1T

(3r,51,7r)-anamanTtasn- 1 -kapOokcunat

XI-17 69 o 6-(3-xyop-6-propdenzo[b]Tnoden-2-
NN kapbokcamMuo)-2.4,5-Tp UMETHIIITHPUANH-3-HJT

mMop(onuH-4-kapOOKCHIAT

<DKchepuMeHTajJbHBIl Hpumep 1> AHajnu3 Ha aKTUBHOCTb B  OTHOIUEHUU
MHTUOMPOBAHUS are€3MH MOHOLMTOB M SMUTENHAIbHBIX KJIETOK KHMIIEYHUKA, WHAYLHPOBAHHON
TNF-a

<Cmnocob ananuza>

OnurenuanpHble KJIETKU paka TosicTod kumku denoBeka HT-29 u  MoHOIMTEI
yenopeyeckoro npoucxoxaenus U937 kynprusuposanu B cpene RPMI 1640, conepsxarueit 10%
FBS u 1% nennumuuHa/crpentomunHa (PS), B mukybatope mpu 37°C, 5% CO,. Korna
KJIETKH paspactaiuch Oonee 4yem Ha 80% ruomanuM JAHA KyJbTypajbHOTO (DJIAKOHA, WX
MacCUpPOBaIU B COOTHOWIEHUHU 1:3 U ucronb3oBaidu B JaHHOM dkcrnepumente. Knerku HT-29
KyJIbTUBUPOBAJIU B 24-JIyHOUHOM IUIAHIIETE MPU MJIOTHOCTH 2 X 10° knerox/cm?, u UCCIIEy €MBbIi
npenapar npeaBapuTebHo odpadareiBanu B cpene, conepskaiuein 1% FBS u 1% PS B Teuenue 1
yaca. 3atem oopadateiBaiu 10 mxr/min BCECF-AM u noasepranu peakuuu rnpu 37°C B TedeHne
30 wmunyr. Knerkm U937, narpyxkennele BCECF u TNF-a (10 Hr/mi), noxsepramu
B3aumoneiicteuro ¢ kinerkamu HT-29, mnpenBapurenbHo 00paOOTaHHBIMH — HCCIIEAYEMBIM
npenaparoM, npu 37°C B Teuenue 3 uacos. [lo 3aBepiieHNN peakUuu Ccpeny yOasuIH, a
KYJIBTypaIbHbIA (DTAKOH ABAKIBI TpoMbiBaiu PBS mns ynanenus nHenmpuiumnux kietok U937.
Ha crnenyromeii craguu kietku jmsuposann obpadorkoit 0,1% Triton X-100 (0,1 M Tris) u
MOJBEpPrajii B3aUMOJENHCTBUIO NpPU KOMHATHON Temmeparype B TedeHue 30 MHHYT. 3aTem
U3MepsH  (PIYOPECHEHLIMIO M KOJHMYECTBEHHO OMNpEeNessiii €€ C MOMOIIBI0 MUKPOIUTAHIIET-
punepa fluostar optima (BMG Labtechnologies, Germany) (Carvalho et al., 1996; Thapa et al.,
2008).
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Carvalho, D., Savage, C.O., Black, C.M. and Pearson, J.D., IgG antiendothelial cell
autoantibodies from scleroderma patients induce leukocyte adhesion to human vascular
endothelial cells in vitro. Induction of adhesion molecule expression and involvement of
endothelium-derived cytokines. J. Clin. Invest. 97, 111-119 (1996).

Thapa, D., Lee, J.S., Park, S.Y., Bae, Y.H., Bae, S.K., Kwon, J.B., Kim, K.J., Kwak,
M.K., Park, Y.J., Choi, H.G. and Kim, J.A., Clotrimazole Ameliorates Intestinal Inflammation
and Abnormal Angiogenesis by Inhibiting Interleukin-8 Expression through a Nuclear Factor-
kB-Dependent Manner. J. Pharmacol. Exp. Ther. 327, 353-364 (2008).

[Tabmuua 2]

Coenunenue (uarudupyroin |Coequnenue |uHrubupyromas (CoenuHeHne |MHTHOMPYOINAS
ast AKTUBHOCTB (%) aKTUBHOCTH (%)
AKTHBHOCTb
(%)

5-ASA 3.8 X-14 36.9 XI-03 60.6

X-15 4,8 XI1-04 13,9

X-01 43,2 X-16 25,1 XI-05 25.5

X-02 29,1 X-17 8,5 X1-06 62,1

X-03 14,5 X-18 55.1 XI1-07 84,1

X-04 30,3 X-19 25,1 XI1-08 7,7

X-05 7.5 X-20 16,5 XI-09 3.4

X-06 49,9 X-21 13,4 XI-10 46,5

X-07 88.9 X-22 26,8 XI-11 77,2

X-08 31,0 X-23 9,1 XI-12 31,9

X-09 82,8 X-24 90,3 XI-13 20,7

X-10 57,2 X-25 19,5 XI-14 38,1

X-11 32,8 X-26 45,1 XI-15 20,3

X-12 50,9 XI1-01 9,3 XI-16 29,2

X-13 36,7 XI1-02 18,5 XI-17 65,7

Kak mokazano B Tabmuue 2, WUIROCTPUPYIOMEH pPe3yJabTaThl HCCIIEIOBAHHUS
WHTHOUPYIOIIEH aKTUBHOCTH uccienyemoro mnpemapata (1 MkM) B OTHOILIEHHH aare3ud
SMUTENHANbHBIX ~ KJeTok kumeunuka (HT-29) u  monommrapubix  kierok  (U937),
uHnyuupoBaHHod TNF-o, cremenp wuHruOmpoBanuss 5-ASA (IOJOKHUTEIBHBIH KOHTPOJb),
aKTUBHBI MeTaboNMuT Cyibdacana3siHa, KOTOPBIH B HACTOsSINEE BpPEMsl HCIIOJIB3YETCS B
KJIIMHUYECKHUX MCTIBITAHUSX JUIS JICUEHHUs] BOCIIAJIUTENIbHOTO 3a00I€BaHuUs KUIIEYHUKA, COCTABIISLI
3,8%, nemoHCTpUpys HeOonbLIOW 3(QeKT, Torna kKak coenuHeHne X-24 Mo HACTOALIEMY

M300pETEHNI0  TPOSIBJIO  CcTerneHb  uHruoOuposanuss  90,3%,  neMOHCTpUpys  O4Y€Hb
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IIPEBOCXOIHYIO aKTUBHOCTb.

Kpome toro, coequnenne X-07 mokasano creneHb HHruOupoBanusi 88,9%, coenuHeHmne
XI-07 mnoxkasano crenenb uHruOuposanusi 84,1%, coenunenune X-09 moOKa3ajgo CTeneHb
uHruOuposanus 82,8%, u coequnenune XI-11 nokaszan crenenp narudbuposanust 77,2%.

CoenuHeHusi, JAEMOHCTPHUPYIOIIME CTerneHb HHruoOuposanus 50% wmm  Ooee,
NEepPeYrCIeHbl B MOPSAKE OTIMYHON HMHIHOMPYIOINEHl aKTHBHOCTH CIEAYIOIIUM 00pa3oM:
coequHenne XI-17 > coegunenne XI-06 > coenunenune XI-03 > coemunenue X-10 >
coennHenre X-18 > coemunenue X-12. 3a wuckmouennem coenuHeHus XI-09, Obuto
MOATBEPKIEHO, YTO BCE OCTaJbHbIE COENMHEHHs] OONamaroT Jydlied WHrHOUpYyroIen
AKTUBHOCTBIO, 4eM 5-ASA.

U3 mnpuBeNeHHBIX BBIIIE pPE3YJIbTATOB ObUIO TOATBEPKIAEHO, YTO COCOMHEHHE,
npeAcTraBieHHoe ¢opmysnoli 1, 1o HacrosmeMmMy HM300peTeHHI0O MOXHO 3(deKkTuBHO
UCTIONB30BATh IS JICUEHUs] BOCTIAIUTENbHOE 3a00JIeBaHIE KUIIEYHUKA, U MOJKHO BHJETH, YTO
COEAMHEHHE MO HACTOSIIEMY H300PETEeHHI0 MOXKHO HCIIONb30BaTh B KAa4eCTBE 3aMEHUTEIS
CYLIECTBYIOLUX JIEKAPCTBEHHBIX CPE/ICTB.

<DKCIepUMeHTaJbHBbI MpuMep 2> AHajau3 Ha AKTUBHOCTb B  OTHOLIEHUU
UHrUOMPOBAHUS ar€3MH MOHOLIMTOB M SMUTEIHAIbHBIX KJIETOK KHIIEYHUKA, WHAYLHPOBAHHON
IL-6

<Cmnocob ananuza>

AHanmu3 Ha MHTHOMPYIOLIYI0 aKTUBHOCTD are3UH KHUIIEYHBIX 3TMHUTEIHAJIbHBIX KIETOK K
MOHOLMTaM ¢ OoMOIbK [ IL-6 mpoBoauian ¢ UCHOAB30BAHUEM TOTO K€ METOAA, YTO U B Cllydae
TNF-o. Knerku HT-29 xynbrusupoBanu B 24-TyHOYHOM IUJIAHIIETE MPU IUIOTHOCTH 2x10°
KJIETKH/CM®, M HCCIIeIyeMblil IIperapaT npeaBapuTeNsHO obpabaThiBatu B Cpene, ComepiKamiei
1% FBS u 1% PS B Teuenme 1 wyaca. 3atem oOpabateiBamu 10 mxr/mn BCECF-AM u
noasepranyu peakuuu npu 37°C B teuenue 30 munyt. Knerku U937, narpyxxenusie BCECF u
IL-6 (10 w=r/mm), noxmsepramu B3aumonelcTBuo ¢ kierkamu HT-29, mnpenaputenbHO
obOpaboTaHHbIMU HUcCleayeMbIM npernapatom, npu 37°C B TedeHnue 3 yacos. ITo 3aBepuieHuu
peakuu cpeny yOasIM, a KyJbTypalbHbIA (pyiakoH ABaskabl nmpombiBainu PBS mns ynanenus
Henpwmnnux kietok U937. Ha cnenyromeit craanm kietku jusuposanu odbpabdorkoit 0,1%
Triton X-100 (0,1 M Tris) u nmoneepraiu B3aMOIEHCTBHIO MPU KOMHATHOM TeMIEpaType B
tedeHue 30 MuHyT. 3areM u3Mepsuu (DIyOpecHeHLHI0 M KOJHMYECTBEHHO ONpenesuld ee C
MOMOLIIbI0 MUKpoOIUIaHIeT-puaepa fluostar optima (BMG Labtechnologies, Germany).

[Tabmuma 3]
Coenunenue |uarudupyroma |Coennnenue |uHrubupyromas (CoequHeHne |MHTHOMPYIOLIast

si  aKTUBHOCTD aKTUBHOCTb (%) AKTUBHOCTb (%)
(%)
5-ASA <1,7 X-14 29,5 XI1-04 6,5
Todauutunu |49,1 X-15 42.4 X1-05 14,5

6
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X-16 15,1 XI-06 54,1
X-01 34,0 X-17 3,6 XI-07 72,8
X-02 21,1 X-18 48,8 XI-08 6.8
X-03 5,0 X-19 18,7 XI-09 21,2
X-04 25,1 X-20 27,0 XI-10 13,1
X-05 34 X-21 11,4 XI-11 67,0
X-06 42,9 X-22 19,7 XI-12 18,0
X-07 80,3 X-23 8,7 XI-13 15,2
X-08 21,3 X-24 79,2 XI-14 26,8
X-09 71,7 X-25 9.0 XI-15 13.6
X-10 47,9 X-26 38,4 XI-16 20,3
X-11 242 XI1-01 4,7 XI-17 59.6
X-12 46,0 X1-02 10,9
X-13 234 XI1-03 49,9

Kak mokazano B Tabmuue 3, WUIIOCTPUPYIOMEH pPe3yabTaThl HCCIICIOBAHHS
UHrUOUpYyIOLIed aKTUBHOCTH wuccienayemoro mpenapara (I MkM) B OTHOWIEHMH aAre3uH
SMUTENHaNbHbIX  KieTok kumeunuka (HT-29) u  monommrapueix  kmerok  (U937),
uHaynupoBaHHoit IL-6, cremeHp WHrUOMPOBAHMS CYIIECTBYIOIIEro mpemapara S5-ASA,
cocTaiisisia MeHee 1,7% npu koHueHTpauuu 1 MkM, nokasbiBas HeOOIbIIOH 3¢ ekT, Torna Kak
TohauTHHUO MoKa3an creneHb nHruouposanus 49,1%.

Crenenp mHruOupoBaHusi coequHeHuss X-07 Mo HacTOSIEMy M300PETEHHIO COCTaBHIIA
80,3%, neMOHCTpUPYs OU€Hb XOPOLIYI0 akTUBHOCTh. Kpome Toro, coequnenmne X-24 mnokasano
cTenieHb uHruOupoBanus 79,2%, coenunenue XI1-07 nokasano creneHb WHruOuposanus 72,8%,
coenuHenne X-09 mokazano creneHb uHruOupoBanusi 71,7%, coenuuenue XI-11 mokasano
cTernieHb UHrHOUpoBaHus 67%, coenunenue XI-17 mokasano creneHb uHruOUpoBanus 59,6%, u
coennaenne XI-06 nokaszano creneHb MHruOupoBaHust 54,1%. BbuUlO MOATBEPKAEHO, YTO BCE
ApyTrHe COeUHEHUs] 00Iaar0T JTydIlnell HHruONPYIOIel aKTUBHOCTBIO, YeM S-ASA.

Pesymbratel (ICsp) wccnenoBaHust MHTHOMPYIOMIEH AKTUBHOCTH JIBYX COEOMHEHUH,
00JTamaroIuX MPEBOCXOAHONH AKTUBHOCTBIO B OTHOIIEHUHM AaJre€3WH SMUTENHUANBbHBIX KIIETOK

KHLIEYHNKAa U MOHOLIMTAPHBIX KiIeTOK, nHAyuupoBaHHoil TNF-o u IL-6, moka3ane! B Tabnuue 4

HIDKE.

[Tabmuma 4]
Coenunenue TNFE-a (ICs0) IL-6 (ICs0)
5-ASA 18,1 MM 25,1 MM

Todauntnand 0,70 MmxM 0,44 mxM
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X-09 0,30 MxM 0,34 MmxM

X-24 0,23 MmxM 0,35 MmxM

Kax nokasano B Tabnuue 4, B ciiydae HCMONb30BaHUSA 5-ASA B KauecTBe KOHTPOJBHOTO
npenapara ICsy ais uaruOuposanust agresuu nox nevicreueM TNF-o cocrasmsuia 18,1 MM, a
ICso nns mHruGbupoBanusi anaresum mox naevictsuem IL-6 cocraBmsna 25,1 mM. C npyroi
CTOPOHBI, B ciiydae coennHeHus: X-09 no Hacrosuemy u3obperenuto I1Csy nist ”HruOMpoBaHuUs
aareaun TNF-o u IL-6 cocraBmsim 0,30 MM u 0,34 MxM, coorBerctBeHHO. B ciyuae
coenunenus: X-24 ICsy ans unarubuposanusi anre3un TNF-o u IL-6 cocraBmsuu 0,23 MM wu
0,35 mkM, coorBercrBeHHO. Coenuuenus X-09 u X-24 COOTBETCTBEHHO MPOAEMOHCTPHUPOBATIN
IIPEBOCXOHYI0 aKTUBHOCTb, KOTOpasl B AECATKH ThICAY pa3 IpeBblIaia akTUBHOCTh 5-ASA, a
TaK’Ke MoKa3aiau 00jee BBICOKYIO aKTUBHOCTD 10 CPABHEHHUIO C aKTHBHOCTBIO TO(QALUTHHHOA.

W3 mnpuBeneHHBIX BBINIE pPE3YJIbTATOB ObUIO TOATBEPIKIAEHO, YTO COCOHHEHHE,
npeacrasieHHoe ¢opmysnoii 1, 1o HacrosmemMy H300pEeTEHHIO MOXHO 3(QeKTHBHO
UCTIONB30BATh JUIS JICUEHHs BOCTIAJIMTEIBHOTO 3a00JIeBaHHE KUIIEYHNKA, U MOKHO BHIETH, UTO
COEAMHEHHE MO HACTOSIIEMY H300PETEeHHI0 MOXHO HCIIONb30BaTh B KAa4YeCTBE 3aMEHUTEIS
CYLIECTBYIOIUX JIEKAPCTBEHHBIX CPE/CTB.

<DkcnepuMeHTaNbHbI npuMep 3> Tect 3¢ ¢EeKTUBHOCTH in Vivo MpH NEPOPATBLHOM
BBeJleHUN coequHeHuil B Moaenu TNBS-uHAyLHpOBaHHOrO BOCHANIUTEIBHOTO BOCHAJEHMS
KMIIEYHUKA Y KPbIC

<Cmnocob ananuza>

Kpbic Sprague Dawley B BO3pacte 7-8 Hemenp mpuoOperanmu y OrientBio (Korea),
CTa0MIN3UPOBAIN OOBIMHBIM TBEPABIM KOPMOM B Te€UeHME 3 JHEH, a 3aTeM HCIIOJIb30BaJU B
HacTosimeM skcrnepuMente. Kopm u Boma Obutn B CBOOOJHOM AOCTyNE B TEYEHHE MEPHOAA
SKCIIEPUMEHTA, a TeMIIepaTypy B NMOMELIEHUH AJIs pa3BeneHus: noanepxkusaiu npu 25+1°C, u
OTHOCHUTENIbHYIO BJaXHOCTh npu 50+10%. YmpaBneHue ocBelneHueM KOHTPOJUPOBAIH B 12-
YacCOBOM IIMKJIE€ CBET-TEMHOTa C IIOMOIIBIO aBTOMATHYECKOrO KOHTPOJUIEpPA OCBELEHUS.
DKCNEepUMEHTAJIbHBIE TPYMIbl pa3gessiii Ha S rTpynn (KOHTpOJbHAs TIpyIIa, TPYIIa,
nojy4asmasi Toibko TNBS, rpynma, monyuasmas TNBS+cynbedacanasun (300 mr/kr), rpymnma,
nonyuaBmasi TNBS+rodpamuruaud (30 wmr/kr), rpymnma, nonydaBmas TNBS+wucneiryemoe
JeKapcTBeHHOe cpencTBo (1 Mr/kr)), mo 6 JKMBOTHBIX B Ka)KIIOU TPYIINE W CPEIHEH Maccol Teia
180+10 r B COOTBETCTBUH CO CXEMOI PaHIOMH3HPOBAHHBIX OJIOKOB.

(1) UanyuupoBaHue SHTEpUTA PeKTalIbHbIM BBeieHueM TNBS

ITocne aHecTe3MW OUATWIOBBIM 3(PHUPOM, KpbICaM, KOTOpPbIE TOJIOAANH B Te4yeHue 24
qacos, 0,8 mn 5% TNBS, paszbasnenHoro 50% 06/00 3TaHONa, MEIJIEHHO BBOAWIN B MPOCBET
TOJICTOH KHIOKM C TMOMOINBI IMIMIpUIa 00BeMOM | MJI, COGAMHEHHOrO C IMOJIU3THICHOBBIM
KaTeTepOM, U 3aTE€M KPbIC OCTABJISIA HA JIEBOU CTOPOHE B TeueHue 60 CeKyHJ B NEPEBEPHYTOM
MOJIOXKEHUH, JJIs1 penoTBpaienus nmpocauusanus S% TNBS B 3aanuit npoxon. B koHTponbHOM
rpyIine BBOIWIM TOJBKO HOCUTENb [3TaHoa 50% 00./00.] Takum ke oOpa3oM, Kak U B JAPYIHX

rpynnax (Thapa et al., 2008).
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(2) BBeneHue nekapCTBEHHOTO CPEACTBA

Jns m3ydenus 3¢dexra nekapcTBEHHOIO CPEACTBA JIEKAPCTBEHHOE CPECTBO BBOIWIN B
MOCTOSIHHOE BpeMs KaK/IbIN IeHb B TeUeHHE 5 AHel co aHs nocie BeeneHus TNBS.

(3) Habmronenue 3a maccoi

H3meHeHMst Macchl Tena Ka)X a0l KpbIChl HAOMIOAANN OT CTAANU TOJIONAHMS 10 BBEACHUS
TNBS u mnpouecca BBeneHHUS JIEKAPCTBEHHOI'O CpPEACTBA C HCIOJIb30BAHHEM IHU(PPOBOrO
U3MEPUTEIIs MacChl.

(4) I3mepeHne Macchl TOJICTON KUIIKH

ToncTyro KUIIKY KPBICHI U3BJIEKAIH, TKAHb HA PACCTOSIHUH 5-6 CM OT aHyca pa3pe3ajiy Ha
IMHY 1 CM U U3MepsIN MacCy TKaHH.

(5) OxpammuBaHue TKaHU TOJCTONH KHUIIKM U HU3MEpPEHHE TOBPEKIEHUS CIU3UCTON
00004k

B3BemenHble TKaHU KpbIC (pukcupoBaiu 4% pacTBopoM mnapadopManbieruaa, a 3aTeM
nepeHocunu B 30% pactBop caxaposbl. Korga TkaHu ocenanu, UX HM3BIEKaId U Hape3au
TOJIIIMHOW 25 MKM C Hcmoib3oBaHueM kpuomukporoma (Microm HM 450, Thermo Fisher
Scientific, Germany) u XpaHWJIU B pacTBOpe U KpHOKOHCepBauuu. [Tocne nmpoMbiBaHus cpesa
Tkanu KPBS cpe3 TkaHu NpUKpemIsiiv K MPeIMETHOMY CTEKJTy, CYLIMJIM, U 3aT€M OKpalluBalu
reéMaTOKCHJIMHOM M 303MHOM U MCCIEAOBAJIN MOA MHUKpOCKONoM. CTemneHb MOBPEXKIEHUS U
BOCCTaHOBJICHUSI CITM3UCTON OOOJIOYKM OLIEHWBAJIH, KaK MOKa3aHO B Tabmuie S5 HuKe, U ObUIO
MONTBEPKIEHO o0IIee KOJM4eCcTBO OayIoB, paBHOE O OaljlaM Ha KPBICY.

[Tabmuna 5]
IToBpexneHune caIu3nCTON 0O0TOUKU TOJCTON KULITKU banner

1) MadunpTparys BOCIaIUTEIbHBIX KIETOK

Cry4aliHbie BOCMAIUTENbHBIE KJIETKU B COOCTBEHHOM TIACTHHKE 0
VYBeIM4eHHOE KOJUYECTBO BOCHAIMTENBHBIX KJIETOK B COOCTBEHHOM IUIACTHHKE 1
CnusiHue BOCMAMTEIbHBIX KJIETOK, MIPOHUKAIOIIUX B MOACIU3UCTYIO 000JI0UKY 2
TpaHcMmypasbHOE pacrpocTpaHeHue HHPUIbTPaTa 3

2) IloBpexxaeHue TkaHel

Her nospexxnenus cnusuctoin 0
JluckpeTHble TUM(O3MUTENHANBHBIE TTOPAsKEHHSI 1
IToBepxHOCTHAST SPO3HsI CAUIUCTON OOOJIOUKH HITH OYaroBOE U3bSI3BIICHHE 2
OOwmupHOe TMOBpPEKIEHUE CIU3UCTOW OOOJNIOUKM U pacmpocTpaHeHue B Oonee|3

ryOOKHe CTPYKTYPbI CTEHKH KHIIEUHHUKA

<Aunanus >3ddexra nepopaibHOro BeeneHus coeaudeHuil Ha TNBS-MHAVUIUPOBAHHBIN

SHTEPUT>
HNHruOupyomyo akTUBHOCTb B OTHOLIEHUH YHTEPHUTA in Vivo MpH PUKCHPOBAHHOM J103€

(1 mMr/kr) coenuHeHNH, AEMOHCTPUPYIOLINX MPEBOCXOJHYIO AKTUBHOCTD B TECTE HHTHOUPOBAHHUS

aAre3snu in VitI’O, U3MEPSJIN KaK CTCIICHb BOCCTAHOBJICHHA MACChbl KHUIICYHHWKA W CTCIICHDb
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BOCCTaHOBJICHHSI MAacChl Tela, W pe3yJbTaThl MpencrasieHsl B Tabmune. 6. Kpome Toro,

0303aBUCUMAasi aKTUBHOCTE coenuuenus X-09 nokasasa B Tabuue 7.

[Tabmuma 6]
CoenuHeHnue Jloza CreneHb BOCCTaHOBJIeHH: | CTerneHb
Macchl KutnevyHuka (%) BOCCTAHOBJIEHUSI MAaCChl
Tena (%)
Cynbacanasun 300 mr/kr 69,6 86,6
X-24 1 Mr/xr 97.4 86,6
X-07 1 mMr/xr 94,9 72.9
X-09 1 mr/xr 94,0 72,7
X1-07 1 mr/xr 91,0 82,9
X1-17 1 mr/xr 79.8 60,2
[Tabmuma 7]
Coennnenue Joza Crenenb BoccTaHOBJIeHUs | CTerneHb
MacChl KuIegyHuka (%) BOCCTAHOBJICHUS MAaCChI
tena (%)
Cynbdacanasun 300 mr/kr 69,6 86,6
TpuammHOIOH 10 mr/xr 84,5 70,0
X-09 0,3 mMr/kr 47,0 17,2
X-09 1 mMr/kr 85,2 69,3
X-09 3 Mr/kr 91,7 74,6
X-09 10 mr/kr 98,9 80,8

1. U3MeneHue macchbl

B monenu xonmuTa, mpU KOTOPOH BOCHAJIEHWE KHIIEYHUKA WHAYLUPOBAIU 0O0pabOTKOM
5% TNBS y kpbic maccori 180-190 r, Habmoganu U3MEHEHHE MAcChl Tea B ONPEACIICHHOE
BpeMsl K&KIbIH IeHb B TEYCHUE 5 AHEH B 3aBUCUMOCTH OT Macchl Tena 1o obpaborku TNBS. B
pe3yJbTaTe Macca Tejla KPbIC KOHTPOJIBHOH TpyIbl, 0OpabOTaHHBIX HOCUTENEM, MPOIOJIKAIa
YBEJMYUBATLCS, & Macca KpbIC rpynmbl, oopadorannoii TNBS, mponmomkana yMeHbIIATHCS, U
Macca Tejla HEMHOTO BOCCTAHABIMBAJIACh C S5-rO AHs, HO Macca Tesia ObUla 3HAYUTEIBHO
CHIKEHA M0 CPABHEHUIO C KPbICAMU HOPMAJIbHOHN rpynmnbl. Macca tena xpeic, noay4dasmux 300
MI/KT cynb(acana3uHa, TPyIIa MOJIOKUTENbHOTO KOHTPOJSA, MOCTEIIEHHO BOCCTAHABIMBAJIACH,
U, XOTsI Macca Tena Obula CHIDKEHA 1O CPAaBHEHHMIO C MAaCCOW Tejla KPbIC KOHTPOJIBHOMN TPYIIIbI,
MOJIy4aBIINX HOCUTEJNb, OHA ObliIa 3HAYUTEJHHO YBEJINYNBAIACH IO CPABHEHHIO C MAccoil Tena
KpbIC, onyuyaBmnx Toibko TNBS, uTo npuBonuio k creneHu BoccTaHoBieHMs! macchl 50,5%.
[IupunuHONIOBBIE COEOWMHEHUs TOKa3ald CTeneHb BoccTraHoBieHuss 0600,2% ~ 86,6% mnpu
BeeteHnn | wMr/kr. CoeaMHEHUs TepPeurclIeHbl B TOPSAAKE MPEBOCXOJHOW CTENEeHU

BOCCTAHOBJICHHsI MacChI cienyromumM obpasom: coequnenust X-24, XI-07, X-07, X-09 u XI-17.
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Hns coenunenust X-09, 10303aBUCHMYI0 aKTHBHOCTb M3MEpsUId myTeM noOamieHust 10 mr/kr
TpUAaMLHOJIOHAa B fomosnHeHne K 300 Mr/kr cynbgacanaznHa, MOJOXKUTENbHBIH KOHTPOJIb. B
pesysibTaTe OBUIO MOATBEPXKAEHO, UYTO coenuHeHHe X-09 MpOSBISIO J10303aBHCHMYIO
AKTUBHOCTB I10 BOCCTAHOBJIEHUIO MAcChl Teja U Obu1o Oonee 3(h(HeKTUBHBIM, YeM TPUAMIIMHOJIOH
B TOH K€ KOHLIEHTPALIUH.

2. Mopodonoru4eckoe UCCIea0BaHNE

Uepes S5 nHel nocie BBEAEHUS JIEKAPCTBEHHOI'O CPEACTBA TOJICTYH) KUILIKY U3BJIEKAIN U
BU3yaJlbHO OCMaTpuBaju. B pesynbrare B TOJNCTOM KulIKe Kpbic, mnojydaBmux TNBS,
HAaOJIOAJICSl OTEK U THMEPEeMHs 1O CPABHEHHIO C KPBICAMH KOHTPOJBHOH TPYIIBI, a TaKXkKe
HaOJIFO1ali OTEK ¥ 3aCTOH 4epBeOOPa3sHOro OTPOCTKA M CHAMKHM TKaHEeHW KUIIEeYHHWKA. B rpymre,
nojyuaBmeii 300 Mr/kr cynabgacanazuH, TPYIMIE MOJOKUTEIBHOTO KOHTPOJIS, CHUMITOMBI,
HaOJFOlaeMble  HEBOOPY)KEHHBIM TJIa30M, a TaKXKe CHAaKH MeXOy JAPYTHMH OpraHaMH |
3aCTOMHbIC SIBJICHUS B TOJCTOM KHWIIKE Takke ObUIM 3HAYUTENIBHO IOAABIEHBL. B rpymre,
NOJIy4aBIIEH MHPUANHOJIOBOE COSNUHEHHE, CHMIITOMBI YIYYIIMINCH OONbIIE, YeM B TPYIIIE,
nony4dasmeii 300 mr/kr cynbacanasuna. Taxke ObLIO MOATBEPKAEHO, 4TO coenuHeHne X-09
NPOSIBISUIO TI0303aBUCHMYIO TEPANEeBTUUECKYI0 AKTHMBHOCTb NPU SHTEpUTaxX M Obulo Oosee
3¢ (eKTUBHBIM, Ye€M TPHAMLIMHOJIOH B TOH K€ KOHLIEHTPALIUU.

3. U3mepenne Macchl TOJICTON KUIIKH

CreneHb BOCTAJIEHHUsI TOJICTOH KHWIIKH KpPBIC SIBJISETCS KIIIOYEBOW ILIKAIOH (BaXKHBIM
nokasaresieM) nporpeccupoBanusi IBD, Oosiee BaxKHBIM, UeM U3MEHEHUE Macchl Tena. M3pnekanu
TOJICTYIO KUILIKY U U3MEPSUIM MacCy TKaHU Ha pacCTOssHUU 5-6 cM OT aHyca. B pesynbraTe macca
TOJICTOH KHIIKHM C OTEKOM ObUla 3HAYUTEJbHO YBEJIMYEHA y KPBIC W3 TPYIIIBI, MOJy4aBIIel
tonbko TNBS, mo cpaBHeHMIO C KpbICAMH KOHTPOJIBHOM TPYMIbI, MOJIy4aBII€H HOCUTENb. Y
KpbIC Tpymmbl, nony4asmeit 300 Mr/kr cyibdacanasuHa, MOJOKUTENbHBII KOHTPOJb, CTENEHb
BOCCTQHOBJICHHSI MaCcChl TKaHU TOJICTOM KHUIIKHU cocTaBuia 69,6%. [TupunnHoIoBOe COeqUHEHMS
MoKa3aju CTeneHb BoccTaHoBjeHust 79,8% ~ 97.4% npu BBemenun 1 wmr/kr. CoemuHeHUsI
NEePEeYNCIeHbl B TOPSAKE TMPEBOCXOMHOM CTENEeHU BOCCTAHOBIEHUS MAacChl CIEAYIOIINM
obpazom: coemuHenus X-24, XI-07, X-07, X-09 u XI-17. Taxxke ObUIO MOATBEPKIEHO, YTO
coenuHenre X-09 mposBIsLIIO A0303aBUCHUMYIO0 aKTUBHOCTB IO BOCCTAHOBJIEHUIO MAacChl TeNa U
ObU10 Oostee 3¢ (HeKTUBHBIM, YeM TPUAMILIMHOJIOH B TOH JK€ KOHIIEHTPALIUH.

4. U3mepeHue BOCCTAHOBJICHUs MOBPEKICHHUS CIU3UCTOH OOOJOYKU TOJICTOW KHINKU
KPBIChI

[Tocne HaOmoneHus 32 Mopdooruel TOJICTOM KUIIKU B SKCIEPUMEHTE MO0 M3MEPEHHIO
I0303aBUCUMON  aKTHMBHOCTH OBbUIO TPOBEACHO OKpALIUBAHME TKAHW TOJCTOM KHIIKH
reéMaTOKCHJIMH-303UHOM JUJIsl OLIGHKU U CPABHEHMS CTENIEHH TOBPEXKACHUS CIM3UCTOH O0OJIOUKH
TOJCTOH KHIIKK. B pesynbrare Obuto moaTBep:kneHO, 4to coequHeHne X-09 mposBisier
Z0303aBUCUMYI0 aKTUBHOCTb BOCCTAHOBJIEHHSI TIOBPEXKACHUS CIM3UCTON OOOJOYKH M SIBISIETCS
6onee s3¢ppexTHBHBIM, YEM TPUAMIIMHOJIOH B TOH Jk€ KOHLIEHTparuu (¢wur. 1).

W3 pe3ynpTaToB SKCIEPUMEHTAIBHOIO TNpuMepa 3 ObUIO MOATBEPXKIEHO, YTO

COeAMHEHHe, MpeNcTaBleHHoe GopMyIIoii 1, mo HacTosIeMy U300pETEeHNHI0 MOKHO 3()()EKTUBHO
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UCTIONB30BATh JUISA JIEUEHHsI BOCIIAJIMTENBHOTO 3a00JIeBaHNE KUIIEYHUKA, U MOJKHO BHJIETh, YTO
COEAMHEHHE M0 HACTOSILIEMY HM300PETEeHHI0 MOXHO HCIIONb30BaTh B KAa4deCTBE 3aMEHUTEIS
CYLIECTBYIOLUX JIEKAPCTBEHHBIX CPEACTB.

<DKcrnepuMeHTaNbHBINH npuMep 4> AHanu3 3PGEKTUBHOCTH in Vivo B COOTBETCTBUHU C
HepopajbHbIM BBEICHUEM COEIMHEHUIH B MBILIMHOW MOJENN BOCHAJIHMTEIHHOrO 3a0oseBaHus
KUIIEYHUKA, MHIYLUPOBAHHOTO AeKcTpaHcynbdarom Hatpus (DSS).

<Cnoco0 ananusa>

Mpbmmeit C57BL/6 B Bo3pacte 7-8 Hemenb npuobperamu y OrientBio (Korea),
CTa0MIM3UPOBAIM OOBIMHBIM TBEPIBIM KOPMOM B TE€YeHHE 7 JIHEH, a 3aTeM HCIOJIb30BaJH B
HacrosimeM s>kcnepumente. Kopm u Boma Obuth B CBOOOZHOM JOCTYIE B TEUEHHE MEpUOIa
SKCIEPUMEHTa, a TeMIIepaTypy B MOMELICHUH JJIA pa3BeleHus noaaepskusanu npu 25+1°C, u
OTHOCHUTENIbHYIO0 BIaXHOCTh npu 50+10%. YnpasneHue ocBelleHHEM KOHTpoJaupoBaiu B 12-
4aCOBOM LIMKJIE CBET-TEMHOTA C MMOMOIIBK) aBTOMATUYECKOIO0 KOHTPOJIIEPA OCBEILEHUS.

(1) UunyuupoBaHie OCTPOro XpOHUUYECKOTro 3HTepuTa ¢ nomoinsio DSS u usmepenue
PO HIAKTHYECKOTO U TEPANIEBTUIECKOT0 3()(PEKTOB JIEKAPCTBEHHBIX CPENICTB

OHTEpUT UHAYUHUPOBAJIM Y MBIIIEH, AaBasi UM CBOOOAHO IUTh NHTHEBYIO BOAY,
conepxamyr 2% comu DSS (M.W. 36,000~50,000, MP Biomedicals, LLC, OH, USA). [Jns
MOJIeNI XpOHUYecKoro sHTeputra DSS BBOMMIM ¢ ncnonp3oBanueM rpaduka Beenerus DSS B
TE€UYCHHE MePBBIX 7 AHEH, BBEIEHUs] OOBIMHON MUTHEBOW BOABI B TeueHue 14 nHel, MOBTOPHOIO
BBeneHust DSS B TeueHue 7 gueil ¢ 21-ro AHS U BBEAEHUS OOBIMHOI MUTHEBOI BOALI B TeUEHUE 7
nHen. JlekapCcTBEeHHOE CPencTBO BBOAWIM | pa3 B CyTkM O AHEH B HENENIO C INEPBOrO IHs
BBeneHus1 DSS (dur. 2A). DkcnepuMeHTaIbHbIE TPYIIBI PA3fessan Ha 6 rpymnmn (KOHTPOJIbHAS
rpymma, rpymnmna, nojyd4asiuas Tojapko DSS, rpynma, monyuasmas DSS+cynbdacanazun (300
MI/kr), rpynma, mnoayd4asmas DSS+rodamuruanG (30 wMr/kr), rpynma, mojydaBiuas
DSS-+ucneityemoe nekapcTBeHHOe cpencTBo (1 MI/kr)), mo 6 XMBOTHBIX B KaKAOH Ipynne u
cpenHeli maccoii Tena 20+1 T B COOTBETCTBHU CO CXEMOH PaHIOMHU3MPOBAHHBIX OJIOKOB. Jljisi
U3MEPEHUs J0303aBUCUMOrO TEPANEBTHUECKOTO 3 deKTa JeKapCTBEHHOTO CPEACTBA HA MOJENN
octporo sHTeputra DSS BBOOMIM B TeueHue S5 mHEH A MHAYLUPOBAHUS HHTEPUTA, a 3aTEM
JIEKapCTBEHHOE CPEACTBO BBOAWIM B TeueHHE 14 nHEN N7 U3MEpPEeHUs CTENEeHU HCLENECHUs U
neuenus sHTepuTta (pur. 3A). [Ipenapar BBoawIM nepopanbHo 1 pas B cyTku B Tedenue 10 nHei
B (PUKCUPOBAHHOE BPEMSL.

(2) Habmronenue 3a Maccoit

U3sMmeHeHnst macchl Teia Kakaod Mblmu HabOmomanu Bo Bpemsi DSS u BBenenus
JEKApCTBEHHOT'O CPEICTBA C TIOMOIIBIO [IH(PPOBOro M3MEPUTEIST MACCHI.

(3) U3mepenne IIUHBI U MACChI TOJICTON KUIIKH

W3Bnexanu TOJICTYIO KHINKY MBIIIM U U3MEPSANIN JJIMHY U MacCy OT aHyca A0 CJenoi
KHILIKH.

(4) Usmepenune MPO

Crenenp HelTpouIbHONH HHPUIBTPALMM B TKaHU W3MEpsM MO KonudectBy MPO,

depmenra-mapkepa HeuWrpodmioB. TkaHb TOJNCTOW KHUIIKKM pasMepoM | CM NPOMBIBAJIH
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xonogHeM PBS u B3BemmuBanu, nobasnsan nusupyromuii 0ydep (pH 7.4, 200 MM NaCl, 5 MM
EDTA, 10 MM tris, 10% rmumepun, 1 MM PMSF, 1 mxr/mn netinentuHa u 28 MKr/mi
anporunuHa) (500 Mxn Ha 10 Mr Maccel TKaHM), U 3aTE€M T'OMOT€HH3HPOBAIH C TOMOIIBIO
rOMOI€HHU3aTOpa Bead Blaster® D2400 (Benchmark Scientific, NIJ, USA).
I'omorenusupoBaHHbIil 0Opasen qBakabl LeHTpudyruposanu npu 1500xg B TedeHHe 5 MUHYT
IJ1s1 TIOJTy4€HUs1 CyIIepHATaHTa, a 3ateM onpeaesanu 100 MK 3TOro cynepHaTaHTa ¢ MOMOILBIO
HaOopa. ['omorennsupoBaHHbIil 00paser aBakabl HeHTpudyruposanu npu 1500xg B TeueHue 5
MUHYT JJIs NIOJIy4eHUsl CylepHaTaHTa, a 3arem omnpenensnun 100 Mka 3TOro cymnepHaTaHTta C
nomoineto Habopa MPO ELISA (HK210, Hycult Biotechnology, Netherlands). CynepHaranT
noGasysmt B 96-nmyHOuHbIH mianmer (100 MKIJ/JIyHKY), TOKpPBITBIH aHTH-MbIIUHBIE MPO
AaHTHUTEJIOM, M WHKYOHMpOBaJM B Te4YeHHe | Haca TpU KOMHATHOW TeMmIepaTrype, 3arem
NPOMBIBAIM 3 pa3a NPOMBIBOYHBIM OydepoM. B manmer noOaBisuin BOCCTaHOBJIEHHBIN
uHaukatop (100 MKi/nmyHKa), KOTOPBIA BCTYIAJ B PEAKLHUIO MPU KOMHATHOW TeMIepaTrype B
TedyeHue | vaca, mpoMbIBaJH 3 pas3a, U 3aTeM B KOKAYIO JIYHKY IulaHmera 1o0asisuu mo 100 My
KOHBIOTaTa CTpeNTaBUIMH-NIepokcuaasa. llnaHier noxsepranu peaklUM NOpU KOMHATHOM
Temneparype B TeueHne | gaca, mpombiBanu 1 nodasism o 100 Mk pactBopa cydcrpara TMB
B K&XIyI0 JIyHKY IUIaHIIETa, 3aTeM MojBepraiu peakiuuu B TeueHue 30 muHyT. Peakuuro
OCTaHaBJIMBAJIN, 1OOABIASA B KAKAYIO JYHKY IutaHmera mo 100 MK cTom-pacTBopa, U U3MEpsUTn
ONTHUYECKYI0 MIOTHOCTh Ipu 450 HM. AkTtuBHOCTH MPO o3Hauaer konuuectso 1 MxM
NepoKCHUaa BOAOPOJA, BOCCTAHOBIEHHOro u3 Boabl npu 25°C B TeueHue 1 MHMHYTBEL OTO
paccunThiBaii Kak kojgudyectBo MPO, conmepxkameecss B 1 M romoreHata TKaHU TOJICTOM
KHIIKH.

(5) OkpamuBanue TkaHel

OxpamBaHue TKaHM TPOBOAMJIM TaKk ke, Kak B Clydae OKpAIIMBAHUS
réMaTOKCHJIMHOM/303MHOM TKAaHU TOJICTOH KHUIIKH KPBICBI, M TAKUM K€ 0Opa3oM NPHUMEHsIIN
OasIbHbIE WHIEKChI MOBPEKICHHS U BOCCTAHOBJICHHUS CIIU3UCTON OOOIOUKH.

<Ananu3 s>ddexTa nepopasbHOro BBEAEHUs coeauHeHul Ha DSS-uHAVIMPOBAHHBIN

OCTPBIA U XPOHUYECKUU DHTEPUT MBIIITIT>

Usmepsin  UHTUOMPYIOLIYIO aKTUBHOCTh coeduHeHus: X-24 B orHomeHun DSS-
UHyLUPOBAHHOTO XPOHUYECKOTO SHTEPHUTA MBIIIEH, 1 pe3yJIbTaThl NPEACTABJICHbI B TaOIHLIE 8.
Usmepsiin T0303aBHCHMYIO TepaneBTHYECKYIO 3(¢ekTuBHOCTh coenuHenus X-09 mpu DSS-
UHyLIUPOBAHHOM OCTPOM SHTEPUTE MBILIH, U PE3yJIbTATHI IPEICTaBIEHbI B Ta0mHLE 9.

[Tabmuma 8]

Coenunenue Hoza Xponuyeckuiéi  sHTepuT  (BBemeHwme  DSS-Bona-

DSS/Bcero 35 nHeit)

Crenenp BoccTaHOBJIeHUs | CTerneHb
MacChl KuevHuka (%) BOCCTAHOBJICHUSI MAaCChI
tena (%)

Cynbacanasux 300 mr/kr 66,9 22,8
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Todauntnaubd 30 mr/kr 68,2 29.5
X-24 1 mr/kr 58,1 22.8
X-24 3 Mr/kr 98,2 73,3
[TaGmuma 9]
Coenunenune Ho3za OcTprlii 3HTEPUT
Crenenb BOCcTaHOBJeHUsA|CTeneHb
MacChl KueyHuka (%) BOCCTAHOBJICHUS MAacCChl
Tena (%)
Cynbdacanazun 300 mr/kr 66,2 65.9
Todauntraud 30 Mr/kr 80,9 80,8
X-09 0,3 mMr/xr 48.4 56.5
X-09 1 Mr/kr 76,7 72,0
X-09 3 MI/kr 89,0 80,7
X-09 10 mr/kr 96,4 88,1

1. U3meHeHune Macchbl

B Mopenun XpOHHMYECKOrO OHTEPUTA, MPU KOTOPOM XPOHUYECKOE BOCHAJIEHUE
WHIYLHUPOBAJH MyTEM IOAauYU BOJbI, coaepskaiueit 2% DSS, B TeueHue 7 qHel, BOABI B TE€UEHUE
14 nueii, a 3aTeM BonbI, comepskameit 2% DSS, B Teuenue 7 aHelt y mbimei maccoir 19-21 r,
u3Meps 3(GGEKTUBHOCTD MUPHUINHOIOBOTO COeUHEeHUs. M3MeHeHns: Maccel Tena HaOmoanu
Ha MOJENM XPOHHMYECKOrO 3HTeputa. B pesynbprare macca MbIIM KOHTPOJIBHOW TIPYIIIBI,
NOJIyyaBLIEH HOCHUTENb, MPOAOJDKANA YBEIMYMBATHCSA, M MAacca MBIIIU TPYMNIbIL, NOJy4YaBLIECH
DSS, camxanace u3-3a obpaborkum DSS m macca HaumHama BOCCTaHABIMBATHCS BO BpeMs
ynoTpeOieHust BOJbI, HO Macca 3HAYUTEIbHO YMEHBLIIIIACh BCIEACTBIE BTOpPOro BBeneHus DSS.
CreneHb BOCCTAHOBJICHHSI MACChI Y MbILIEH U3 Ipymibl, nony4dasuiei 300 Mr/kr cynbdacanasnHa
wii 30 mr/kr TopauuTHHUOA, TPYMIBI MOJOKUTEIBHOTO KOHTPOJIS, Yepe3 35 mHel cocTaBmiia
22,8% u 29,4% COOTBETCTBEHHO I10 CPABHEHUIO C KOHTPOJIbHON IPYNION MbIIeH, MmoyydaBLiei
Hocurenb. C Ipyroi CTOPOHBI, MBIIIY U3 IPYMIIbI, MONyYaBlIed coequHeHne nupuanHona X-24,
MOKa3aJIM TO303aBUCUMYIO CTEMEHb BOCCTAHOBJIEHUsT Macchl Tena (22,8%, 73,3%) (¢wur. 2B).

B monenu octporo s3HTEpuTa, NpU KOTOPOM BOCHAJICHUE KUINIEYHUKA WHIYLMPOBAIU
BBEIICHHEM BOJbI, conmepxameit 2% DSS, B Teuenme 7 nHelt y wmblimei maccoit 19-21 r,
U3MEHEHNE MAacCChl Tejla HaOJIOaNy B ONMpPENENIEHHOE BPeMsl KaXKIblil I€Hb B 3aBUCHMOCTH OT
Maccel Tena o BBaeHuss DSS. B pesynbraTe Macca Tena Mblileil KOHTPOJBHON TIPYIIIbL,
MOJIy4aBUIMX HOCHUTENb, MPOJOJIKANa YBEJIUYUBATHCSA, & Macca MbIIIEH TPYMIbI, MOJTy4aBIINX
DSS, nponomxana CHUXKATbCS, U, TAKUM 00pa3oM, Macca Tejia Obljla 3HAYUTEIBHO CHHUKEHA 110
CPaBHEHHMIO C MBIIIAMH HOPMaJbHOH rpymnmel. Macca Tenma Mbiiied, nomy4aBmux 300 mr/kr
cynbpacanazuna wim 30 Mr/kr TopanuTuHUOA, TPYIINA MOJOKUTENBHOTO KOHTPOJIS, TIOCTETIEHHO

BOCCTaHaBJIMBaJIaCb, U XOTA MacCCa TEJa ObLIa CHHJKEHA IO CpaBHEHUIO C Maccoil Tena KpPBbIC



52

KOHTPOJIBHOH TPYyNIbL, MOJYYaBIIUX HOCUTENb, OHA Obljla 3HAYUTEIBHO YBEIWYEHA IIO
CPaBHEHUIO C Maccoi Tena Mblllel, Moiay4daBIMX Tonbko DSS, B pesynbraTe 4ero CTeneHb
BOCCTAHOBJIEHHs] Macchl Tena cocraBuja 065,9% wu 80,9% coorBercTBeHHO. WM3mepsinu
nozozaBucumyro 3pdextuBHocTs coeguHeHust X-09 B orHomeHuun DSS-MHAyLHHpPOBaHHOTO
OCTPOr0 BOCHAJIEHUs KMIIEYHHUKA NIPU NEPOPATbHOM BBEICHUU. B pe3ynbTare y Mbllell rpymnsbl,
NoJIyyaBUIEH NUPUAMHONOBOE coenuHeHue X-09, cTenmeHb BOCCTAHOBIEHHS MAacChl Tena
coctaBuna 56,5, 72,0, 80,7 u 88,1% mnpu koHueHrpaunusx coeaunenust 0,3, 1, 3 u 10 mr/kr
cooTBeTcTBeHHO (¢ur. 3B).

2. Mopdonoruyeckoe ucciaeIoBaHne

Uepes 7 nHeW BBeNEHHUs JIEKAPCTBEHHOIO CPEACTBA TOJCTYIO KHIUKY W3BIEKAIU U
BU3yaJIbHO OCMaTpuBaiu. B pesynbrare ToJCTast KUIIKa Mblmel, mony4asmux DSS, Obina
3HAYUTEJPHO KOpPOY€ IO CPAaBHEHHIO C KOHTPOJBHOH TPYNIIOH, W HAOMONAIH OTeK W
runepeMuto. Kpome Toro, HaOmoganu OTek W 3aKyNnopKy 4epBeoOpa3HOro OTPOCTKA M CHANKH
TKaHell kumeuHuka. B rpynme, momydaBmeit 300 wmr/kr cynbgacanasuHa wuiam 30 MrI/kr
TopauuTHHUOA, TPYIIE MOJOKHUTEIPHOTO KOHTPOJsi, HAOMIOAANd BOCCTAHOBJICHUE JJTMHBI
KMIIEYHHUKA, a TaKXXe 3HAYUTENbHO MOJAaBISAINCh MAaKpPOCKONWYECKHE CHUMITOMBI U CIaWKH
MEKIY APYTMMU OpraHaMu M 3aCTOWHBIC SIBJICHUS B TOJICTOW KHIIKe. B rpymnme, mojydaBuieit
NUPUIMHOJIOBOE COEAMHEHHUE, HaOmonanu Oosiee BRIpAKEHHOE YJIYYIIEHHE CHMIITOMOB, Y€M B
rpymmne, noiy4asmeil 30 mr/kr TodauntHHOA, a Takke B rpymme, nosnydasmed 300 mr/kr
cynbpacanasuna (¢pur. 2C). Coenunenne X-09 mokasajo J0303aBHCHUMYIO TEPANEBTHUECKYIO
3¢ dexkTuBHOCTD, U TepaneBTudeckuil 3gpdexT B rpymnme, nomydasmei 10 mMr/kr coenuHeHus X-
09, ObLT 3HAUUTENBHO BBIIIE, YEM B KOHTPOJILHOM rpymne, noiy4dasiiei 30 Mr/kr Topauutuanoa
(¢ur. 3C).

3. 3MepeHne Macchl TOJICTOM KUIIKH

H3Bnexanu TOJNCTYIO KHUIIKY MBIIIU U U3MEPSIN MACCy TKAaHU MEXAY aHYyCOM M CIIENOn
KUIIKOW. B pesysibrare, Macca TOJCTOW KUIIKH C OTEKOM OblUla 3HAYUTENBHO YBEIUYECHA Y
MBbIIIEH W3 TPyMNIbL MoaydaBiiedl Toapko DSS, mo cpaBHeHHIO ¢ MbIlIaMH KOHTPOJBHOM
Ipynmbl, MONy4aBlIieil Hocutenb. B ciiydae Mozenu XpOHUYECKOTO 3HTEPUTA CTENeHb
BOCCTAHOBJICHHSI MacChl KHMIIEYHOW TKAaHHU y MbIliel, noay4dasmux 300 Mr/kr cyibdacanaznHa
win 30 wmr/kr TodauuTuHUOA, TOJOKUTENbHBI KOHTPOJb, coctaBmwia 67,3% wu 68,8%
coorBercTBeHHO. CoenuHenne X-24 nokasajo [10303aBUCHMYIO CTENEHb BOCCTAHOBJIEHUS
(58,1% w1 98.,2%) nipu 1 mr/kr u 3 mr/kr (pur. 2D).

Tepaneprudeckyro 3>(PQPEKTUBHOCTD COCAMHEHHH H3MEPsUIM Ha MOJENHU OCTPOro
SHTepUTa. B pe3ynbraTe BOCCTAHOBJIEHHE MAacChl KHIIEYHOH TKaHW HAOMIONaIM B TPYIIIE,
nonyyaBiieir 300 mr/kr cynbdacanmazuHa wiu 30 Mr/kr TodauuTUHUOA, TOJOKUTENbHBIN
koHTpoJdb. Coenmaenne X-09 NpoAEeMOHCTPHPOBATIO T0303aBHCUMBIA 3((EeKT M IMoKa3aio
ayqiumii 3¢gdexT, yem rpynmna noJoKUTEIBHOrO KOHTPOJIS, MpH Ao3ax 3 mr/kr u 10 mr/kr (¢ur.
3D). Kpome Toro, usmepsuin ypoBeHb MPO, OuoxuMuueckuii moka3aTesib BOCTIAIeHUs] TKaHeH. B
pesyiabrare ypoBeHb MPO, 3HaunTenbHO MOBBIMIEHHBIN nof AeiictBueM DSS, cHuxkancs non

nericteueM coenuHeHust X-09 B 3aBUCUMOCTH OT [03bl, & IPYMIIbI, MOJY4YaBIINE COCIUHEHHE X-
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09 B koHueHTpamusix 3 Mr/kr u 10 Mr/kr, mokasanmu MpeBOCXONHbIN >(dexT, uem rpymma
NOJIOXKHUTENBHOTO KOHTpoJs (ur. 3E).

4. V3MepeHne BOCCTAHOBJICHHS TOBPEXKAEHUS CIM3UCTON OOOJIOYKM TOJCTOM KHIIKH
MBILIN

ITocne nHaOmoneHus MOPQOJIOTUU TOJCTON KHUIIKH B OHKCIEPUMEHTE MO H3MEPEHUIO
70303aBUCUMON aKTMBHOCTU MPOBOAMJIM OKPAIIMBAHNWE TKAHU TOJCTON KHUIIKM MeMaTOKCHJIMH-
503MHOM JUIl OLEHKH W CPAaBHEHMs CTENEeHH MOBPEXIEHHs CIM3HCTOH OOOJIOUKH TOJICTOH
kuiku. B pesynbrate coemuHeHne X-09 mpomeMOHCTPUPOBATIO O303aBUCUMBINA 3P EKT
BOCCTAHOBJICHUSI TOBPEXKICHHS CIU3UCTONH OOOJOYKH, M OBLIO MOATBEPXKIEHO, 4TO 3PPeKT
NPEBOCXOIWI KOHTPOJIBHYIO TPpyIiy, ToGaruTuHud (¢ur. 4).

U3 pe3ynpTaToB SKCIEPUMEHTAIBHOIO TnpuMepa 4 ObUIO MOATBEPXKIEHO, HTO
COEMHEHHE, MPeNCcTaBlIeHHOe (GopMyIIoii 1, mo HacToseMy H300pETeHHUI0 MOJKHO 3 PeKTHBHO
UCTIONB30BATh JUIS JICUSHHs BOCTIAJIMTEIBHOTO 3a00JIeBaHHE KUIIEYHUKA, U MOKHO BHIETH, YTO
COEAMHEHHE MO HACTOSIIEMY H300PETEeHHI0 MOXKHO HCIIONb30BaTh B KAa4YeCTBE 3aMEHUTEIS
CYLIECTBYIOLUX JIEKAPCTBEHHBIX CPE/ICTB.

<DKCHepUMEHTANbHBINA mpuMep 5> AHainn3 3(QQeKTHBHOCTH in Vivo MpU NMEpOpasbHOM
BBEJIEHUHN COEJUHEHUIN Ha >KUBOTHOW MOJENMU HHIYLMPOBAHHOTO KOJUIAT€HOM PEBMAaTOUHOTO
apTpuTa

<Cmnocob ananmmusza>

310pOBBIX CaMLIOB MbllIell B Bozpacte 12 Henenb u Mbliieid DBA/1J ¢ nuHAyLIMpOBaHHBIM
aptpurom npuodbperanu B Central Lab. Animal Inc [UtoOs! BbI3BaTh apTpuT, Mbimeii DBA/1J
CEeHCUOMJIM3UPOBAJIN MyTEM HHBEKIMH CMELIAHHOTO PacTBOpa IOJHOro aabioBaHTa PpeiiHna
(CFA; DIFCO, Detroit, MI) u Obrubero komaarena II tuma (1:1, 00./00.) BHYTPHKOXHO B
OCHOBAaHHE YIIHOM pAakOBUHBI B BO3pacTe 8 HeAenb, M 3aT€M MPOBOJMIN BTOPUYHYIO
CEeHCHOMIN3AIMI0 BHYTPUKO)XKHOW MHBEKLMEH B KOPEHb OCHOBaHMS XBOCTa B Bospacte 11
Henesb]. [IpuoOpeTeHHBIX MbIlel ¢ apTPUTOM aKKIMMATU3UPOBAJIH B JTAOOPATOPHBIX YCIOBUSIX
B TEUEHHUE HeNleJIH, [10CJIe Yero HaulHaIU NepopajibHOe BBEEHHE Tpernapara.

(1) BusyanbHoe HaOJIOIEHNE U U3MEPEHHE apTPUTA

BusyanbHoe HaOmOneHME 3a APTPUTHYECKHMMU  TMOPAKEHUSIMH — MPOBOAWIH  C
UCTIOJIb30BAHUEM CIIEAYIOIUX OaJIOB Ha OCHOBE dTayioHa (Barnett et al., 1998).

0: Her otexa unu onyxaHus,

1: HebGonpiiol OTeK M MOKPACHEHHE, JIOKAIN30BAHHBIE HA CTOIME WJIM T'OJIEHOCTOITHOM
cycTase,

2: Hebonb10#i OTEK U MOKPACHEHHE OT TOJIEHOCTOITHOTO CYCTaBa 1O KOCTH MPEATUTIOCHBI,

3: VYMepeHHBI OT€K M TOKpPAaCHEHHE OT TOJEHOCTONHOIO CycTaBa 10 KOCTHU
MPEIUIIOCHBL,

4: Otek, MOKpaCHEHUE U TYTOMOJBUKHOCTb CyCTABOB OT JIOABLKKH J10 BCEH HOTH.

Taxum oOpa3zom, camblii BBICOKHI 0ajul apTPUTHUECKUX MOPaXXEHUH cocTaBuil 16 Ha
mblb. HaOmromeHus nmpoBoAwiu Ba pa3a B HEAENIO B TEUEHHE 5 HENeNb CO IHsS BBEISHHS

npenapara, 1 JaHHbIC OLICHKHW MOATOTABJIMBAJIA ABa YCJIOBCKA, HC 3HABIINE SKCIICPUMEHTAJIbHY IO
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IpynIy ¥ KOHTPOJIBHYIO TPYIIY.

Kpome Toro, Oputn caemanbl (ororpaduu s BU3YAJIbHOTO OINpPENeNIeHUs] CTeNeHH
apTpuTa.

(2) U3mepeHue TOMIMHBI 3aAHEH Jarnbl

TonmuHy 3amHel nambl, KOTOpas SIBJSIETCS OJHUM M3 NATOJOTMYECKHUX IOKa3aTesel
PEBMAaTOUAHOTO apPTPUTA, U3MEPSIIN IITAHTCHUUPKYJIEM.

(3) OxpawnBaHue CyCTaBHOM TKaHU

VY Kaxnol MBI yAANsId MPaBylO 3aJHIOK JIally U YAANSAIN BCIO KOXY U MBILIIIBL,
OCTaBJIsIsI TOJNBKO KOCTH UM CYCTaBbl. 3amgHiO0 Hory ¢ukcupoBaiun B 4% pacTBope
napagopmaibpaeriuia B TeueHue 2 aHei, 3aTteM norpyxkanu B 10% MypaBbHHYIO KHCJIOTY Ha S
OHeW nusl aekanpludukanuy, a 3areM norpyxanu B 30% pactBop caxapos3bl. Korma Tkanu
oceljay, CyCTaBHYIO TKaHb Hapesaiu ToaUMHON 30 MKM C HUCIIOJNIBb30BaHHEM KPHUOMHKpPOTOMA
(Microm HM 450, Thermo Fisher Scientific, Germany) u XpaHuIu B pacTBOpe Ui
KpuokoHcepBaluu. OkpaliuBaHue IPOBOAUIHN C UCIIOIb30BAHUEM COXPAaHEHHBIX CPE30B TKaHEN.
ITocne mpukpernuieHus: Cpe3oB TKaHEH K MpeAMETHOMY CTeksly ux ruapatuposanu 100%, 95%,
70% wu 50% pacTBOpaMH 3TaHONA, W HEKOTOpPbIE OKpalIMBalX CapaHHHOM, a Ipyrue
OKpaIlMBaJIH T'€MAaTOKCHJIMHOM/303MHOM. Jlnsi oOkpamuBaHUs cadpaHUHOM Cpe3bl TKaHEH
cHauana okpamuBanu 0,1% pacTBOpoM CTOHKOro 3ejeHoro, mnpomsiBanu 1% pacTBopoM
YKCYCHOW KHCJIOTBI, U 3areM oOkpamuBaiu 1% pactBopoM cadpanuna. Ilocrme storo cpessl
TKaHell O00E3BOKMBAJIM NyTeM IOTPYKEHUS B PACTBOPBI 3TaHOJNA B TOpPsIKE, OOpaTHOM
ruapaTaldy, a 3aTeéM KOHCEPBUPOBAIM B pPAcTBOPE KCUJIOJNA W 3alMBOYHOM Cpele W
¢dororpadupoBanu nox MukpockonoM. OkpallMBaHHE TeMaTOKCHJIMHOM/303HMHOM IPOBOIWIN
TaK ke, KaKk U NpPU OKPAIUMBAHUHM TKAHU TOJNCTON Kuimku. Cpes3sl TkaHeil o0e3BOXMBAIH,
KOHCEPBHUPOBAJIU B PACTBOPE KCUJIONA U 3JIMBOYHON Cpefie, U UCCIIEeN0BAIN NTOA MUKPOCKOIIOM.

CreneHb MMKPOCKOIMYECKOTO TOBPEXAEHUS TKAHU OKPAIIEHHONW CYCTaBHOM TKaHU
U3MEPSITH C UCTIOJIb30BAaHUEM CIEAYIOLINX OaJlIOB.

Crenens 1: OTCyTCTBHE MOBPEXKAEHUN CYCTaBHON MMOBEPXHOCTH,

Crenens 2: [IpepbiBucTast cycTaBHasi IOBEPXHOCTD,

Crenens 3: BepTukanbHble TpeLIUHbBI B CYyCTaBe,

Crenens 4: Kopposus B cycrase,

Crenens 5: OroneHue cycTaBHON 3pO3uH,

Crenenb 6: CycraBnas nedopmMariusi.

(4) Beigenenue u CTUMyJISIONS TUM(OITUTOB

[Tocne w3BJIEYEHUST CENE3€HKH M JPEHUPYIOIUX JUM(PATHYECKUX Y3JI0B MBbIIIEH
MOJICYUTHIBATIM KOJUYECTBO MMMYHHBIX KJIE€TOK. [IJ1s1 mOATBEp:KAeHUs] pacnpeeseHne KIETOK
Thl w Thl7, umMmyHHBIE KJIE€TKH, MOJYYEHHbIE M3 KaXJOTO OpPraHa, CTUMYJUPOBAIH C
UCIIONIb30BaHeM PMA/MOHOMHULIMHA U OCTAHOBKU [ OJIbIKU.

Ilocne oxpamuBanuss C wucnojab3oBanueM aHTU-IFN-y-anTUTENna, KOTOpPOE MOXET
unentuduuuposate kietku Thl, antu-IL-17-aHTHTENa, KOTOPOE MOXET HAESHTU(PHULHUPOBATH

kietku Th17, u antu-CD8-anTHTENa, KOTOPOE MOXKET MACHTU(ULIUPOBATh IUTOTOKCHUYECKHE T-
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KJIETKH, JOJIsl BOCHAIUTENbHBIX KJIETOK CpPelau OOINero KOJIMYECTBA UMMYHHBIX KJIETOK ObLia
MOATBEPKIAEHBI C TOMOIIBIO TPOTOYHOM LINTOMETPUH.

Barnett ML, Kremer JM, St Clair EW, Clegg DO, Furst D, Weisman M, et al. Treatment
of rheumatoid arthritis with oral type II collagen. Results of a multicenter, double-blind, placebo-
controlled trial. Arthritis Rheum 1998; 41:290-7.

<Ananu3 >¢dekra nepopansbHOrO BBeNEHUs] coenarHeHus X-09 Ha SKUBOTHOW MOJENH

WHAYVIIUPOBAHHOIO KOJUIAr€HOM peBMaTouasoro aprpura (CIA)>

OueHkyn BU3yaJbHOrO HAOJIONEHUS M M3MEHEHHUS MAacChl B 3aBHUCHMOCTH OT CTEIEeHHU
apTpuTa TMOKa3aHbl HA (Gur. 5. ApTPUT-MHAYLUPOBAHHBIE MBILIH, JEMOHCTPUPOBAIN CPEIHUN
Oamn aptputa 12,8 Ha MOYTH TAKOM K€ YpPOBHE N0 4-rO JHS BBENCHUS JIEKAPCTBEHHOT'O
cpeactBa. Mpln B TpymIe, MNOJyYaBIIEH HOCUTENb, COXPAHSUIM CTENeHb apTpura 0Oe3
yJIy4IIEHUsT U JEeMOHCTpHUpOBaNM uHAeKc aprtputa 13,8 Oamna Ha 35-i menp. OmHako mpu
BBeICHUN ToauuTuHNOA K coequHeHnss X-09 creneHb apTpUTa 3HAUUTENIBHO YJIy4INalach B
3aBUCHUMOCTU OT n03bl. Ha 35-fi neHp BBemeHusl mpemapara rpymnma, noiydasmas SO0 Mmr/kr
coennHeHust X-09, nokaszana HauIydmy 3G QPEeKTUBHOCTD C TMOKa3aTesleM apTpuTa 7,2, 3a Hel
crepoBana rpymnmna, monydasmas S0 Mr/kr TodauumTuHMOa, rpynmna, mnonydaBmas 10 mr/kr
coennaenHust X-09 u rpynma, momydaBmas | mr/kr coenunenus X-09 (¢ur. SA). Tommmua
3a7JHEH J1ambl MBILIEH C apTPUTOM COCTaBJIsAa OT 2,58 10 2,61 MM Ha 4eTBEPTHIN I€Hb BBEACHUS
JIEKaPCTBEHHOIO CPEACTBA, YTO 3HAYUTENIBHO YBEJIMYUBAJIOCH IO CPABHEHUIO CO CpEeNHEH
TOJIIMHOW 3aJHEN Jambl 340pOBBIX Mbluled, paBHon 1,64 mMm. Ha 35-i1 neHp BBenmeHus
JIEKApCTBEHHOI'O CPEACTBA TOJIIMHA 3aJHEH Jalbl, YBEJIMYEHHAs 33 CUET BOCHAIUTEIBHOIO
OTEKa, COXPaHsUlach HA ypPOBHE 2,65 MM M 3HAYUTEIBHO YMeHblanach 10 1,70 MM B rpymre,
nony4asweii 50 mr/kr coenuHenus X-09, u TonMHa 3aaHER Jlanbl YMEHbLIANACh B MOPSIKE
rpynmsl, nony4asuieid 50 Mr/kr TopauuTuauba, rpynnsl, nony4asmei 10 Mr/kr coenuHeHus X-
09, u rpynmel, nony4asmeid 1 mr/kr coemuHenust X-09 (¢pur. 5B). Macca Tema Mpimed c
apTPUTOM ObLjIa 3HAYUTENPHO CHU)KEHA IO CPABHEHHIO C MACCOW Teja 3[OPOBBIX MBIIIEH TOrO
J)K€ BO3pacTa, M Macca Teja IMOCTENEHHO BOCCTAHABIMBAIACH MMPOMOPLUOHAIBHO CTENEHU
ynyutienus aprputa (¢ur. SC).

ExxeHenenpHble W3MEHEHHUs CTENEHH apTpUTA 3aJHUX Jlalml OTOOpaKalld B BHUIAE
dbotouszobpaxkenuit (pur. 6). CycTaBHyIO TKaHb OKPAIIUBAIA FEMATOKCHJIMHOM WM 303UHOM H
cappannHOoM O, CTENEHh BOCCTAHOBJIEHUS CYCTABHOM TKAHU NMEPEBOAMIIH B Oaut (¢wur. 7).

Uepes 35 nHell mnocne BBEAEHUs MpernapaTta W3 CEIe3€HKH U JPEHUPYIOLINUX
TMM(}aTHYIECKUX Y3JI0B BBIAENSIN WUMMYHHBIE KJIETKH U aHAJIM3UpoBaiIH. B pesynbrare ObLIO
NOATBEPIKIEHO, YTO O0O0IIee KOJMYECTBO HMMYHHBIX KIETOK B CEJIe3€HKE CYIIECTBEHHO He
OTJIMYAJIOCh OT TAaKOBOTO B HOpMasibHOH rpymme (¢ur. 8A), HO KOJHMYECTBO BOCHAUTEIBHBIX
kietok Thl u Th17 u xonmuuecTBo akTUBHUPOBAHHBIX KieTOK CD8 ObuM 3HAYNTENHPHO CHIDKEHBI.
W3 npuBeneHHBIX BBIIIE PE3YJIHTATOB ObUIO MOATBEPKIEHO, YTO JO303aBUCUMOE CHI)KEHHUE IO
neiictuem coenuaenns X-09 (¢ur. 8B). KonmmuectBo Bocnamurenbubix kietok Thl u Thl7 u
KOJINYECTBO aKTUBUPOBaHHBIX Ki1eTok CDS8, cekperupyrommx ramma-uHTepdepoH, Takxke ObLIO

3HAYUTENBPHO CHIXKEHO B ApeHupyromeM gumparudeckom ysie (pur. 8C), u coenunenne X-09
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MIOKa3bIBAJIO 10303aBUCUMBIH 3(PPEKT.

W3 mnpuBeneHHBIX BBIIIE pPE3YJNbTATOB ObUIO TOATBEPIKIAEHO, HYTO COEIMHEHHE,
npeacTaBieHHoe (opmysoll 1, mo HacTosleMy H300pETeHHI0 MOXeT ObITh 3(PQPeKTHBHO
UCTIONIB30BAHO IS JIEYEHUS] PEBMATOUAHOIO apTPUTA.

CrnenoBarenbHO, COSTUHEHUs MO HACTOSIIEMY H300pETeHHI0 MOTYT ObITh 3(QeKkTHBHO
UCIIONIB30BAaHbl B KauecTBe (PapMaLeBTUYECKOH KOMIO3MLMM ISl NPO(QUIAKTUKU U JICYSHUS
AyTOMMMYHHBIX 3a00JIeBaHHI, B YaCTHOCTH, BOCHAJHUTEIBHOTO BOCMAJEHUS KHUIIEYHUKA WM

PEBMAaTOMIHOI'O apTPUTA, YTO MOATBECPKACHO B IIPUBCACHHBIX BbIIIC SKCIICPUMCHTAaX.
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D®OPMYVYJIA U30OBPETEHUA
1. Coenunenue, nmpencrasieHHoOe GpopMyJioit 1, ero m3omep, ero CoNbBAT, €ro TUAPAT WK

ero papMaLeBTHUECKH MpUeMJIeMas COJb!

[@opmyna 1]
RE R’
0 RS
79
RENT N AR

(B popmyne 1,

A npencrasaser coboit NR, O mmm S, rme R* mpencrasnsier coGoil Bomopox uiam
MPSIMOJTMHEMHBINA UJTH pa3BeTBIEHHbIN C_5 aIKIIT;

Rl, Rz, R? R R* u R’ MPENCTaBISIFOT COOOW HE3aBHUCUMO BOIOPOJ, TaJlOTeH,
NPSIMOJIMHEMHBIN WK pa3BeTBIeHHbIH Ci.5 alIKUI WK MPSIMOJMHENHbIN WK pa3BeTBiIeHHbINH C.
5 QJIKOKCH, TJIe aJIKUJI U AJIKOKCH MOTYT OBITh HE3aBUCHMO 3aMEIeHbl OJTHUM HJIH HECKOJIbKUMU
rajloreHaMu,

R® NPEICTaBIsIET COOOW BONOPOA, MPSIMOJMHEHHBIN MM pa3BeTBICHHBIH C) 5 auKui, -
(CH>)mC(=0)NH(CH)nR® wm -C(=O)R®, rme alkui MOXKeT ObITb 3aMelieH OJHUM WK
HECKOJIbKUMH raJIOTeHaMHU, U M U N HE3aBHCUMO MPEACTABIIIOT CO00H nesnbie yncna ot 0 10 5,

R npeacTaBsieT COO0H BOIOPOA, MPSIMOJIMHEHHBIN UITH pasBeTBIeHHbIH Cj_jo ankmi, Cs.

10 tuksnoankua wiu Ce 19 apud,

R® npencrasnser cobod  amamaHTaHMi  ( ),  3-10-dneHHBIHA
reTePOLMKIIOANIKII, COAEPKAIINUN OAMH MM HECKOJBKO T€TePOATOMOB, BBIOPAHHBIX U3 TPYIIIIbIL,
cocrositert 3 N, O u S, Ce.10 apun uian 5-10-uneHHbIN reTepoapuil, Conep Kauil OANH HITH
HECKOJIbKO TeTepOoaTOMOB, BBIOPAHHBIX M3 Tpymmbl, coctosimed u3 N, O u S, rme apun u
reTepoapusl MOTYyT ObITh HE3aBHCHUMO 3aMeIleHbl MO MEHbIIEH Mepe OIHUM, BBIOPAHHBIM W3
TPYNIBI, COCTOSALIEH W3 TajloreHa, NPSMOJUHEWHOro wiu pas3BeTBieHHOro Cis ankuiaa u
MPSIMOJIMHEMHOTO WJTK Pa3BeTBJICHHOTO C1.5 aJIKOKCH;

R’, R® u R’ Hesasuciumo MPEACTABISIFOT COOOH MPSMOTMHEHHBIA NI pa3BeTBIeHHBbIH Ci
5 QJIKWIT, U

RY npenacTaBisier coOoil BOMOPOA WM TPSIMOJUHEHHBIH wWin pa3BeTBiIeHHbIA Cj.s
AJIKHII).

2. CoenuHeHue, €ro HM30Mep, €ro COJIbBAT, €ro THApAaT WIH ero (apMaleBTHYECKU
npuemieMasi CoJib o m. 1, rae:

A npencrasnser coboit NR*, O mmm S, rme R* mpencrasnsier coGoit Bomopox wiam

MPSIMOJIMHEWHBIN UJIN pa3BeTBIEHHbIN C.3 aIKUI;
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Rl, Rz, R’ R R* u R° MPENCTaBISIIOT COOOM HE3aBUCUMO BOAOPOJ, TaJlOTeH,
NPSIMOJIMHEMHBIN WK pa3BeTBIeHHbIN Ci.3 alIKUII WK MPSIMOJMHENHbIN WK pa3BeTBiaeHHbINH C.
3 QJIKOKCH, I aJIKUJI U QJIKOKCU MOTYT OBITh HE3aBHCHMO 3aMEIeHbl OJJHUM UJIH HECKOJIbKHMHU
rajloreHamu,

R® IpeNCTaBIsieT COOOH BOMOPOA, MPSMONMHEHHBIH WK pa3BeTBiIeHHbIH Cj3 ankui, -
(CHz)mC(=O)NH(CH2)an win -C(=0)R®, rae ajkui MOXKeT ObITb 3aMELleH OJHUM WM
HECKOJIbKUMH TaJIOTeHaMH, ¥ M U N HE3aBUCHMO TPENCTAaBIIIIOT COOOH 1esbie uncna ot 0 1o 3,

R® npeacTaBIisieT cOOOH BOMOPO, MPSMOJMHENRHBIN UK pa3BeTBieHHbIH C; ¢ ankmi, Csg

LUKJIOAJTKUJ WK (DEeHWUI,

R mpencraBmser coboii  amamaHTaHWa  ( ),  3-8-uneHHBIN
reTePOLMKIIOANIKII, COAEPKAIINN OAMH MM HECKOJBKO T€TePOATOMOB, BHIOPAHHBIX U3 TPYIIIIHL,
cocrosimed m3 N, O u S, deHuwn unu S5-6-uyeHHBIH TeTepoapwil, COAEpPXKAIUi OJUH WU
HECKOJIbKO T€TepOaTOMOB, BBIOPAHHBIX W3 Tpymnmbl, cocrosmeil u3 N, O u S, rne dernn u
reTepoapmsl MOTYT OBITh HE3aBUCHMO 3aMEIICHBbI 10 MEHbIIEH Mepe OOHHMM, BBIOPAHHBIM U3
IPYNIbl, COCTOsIIEH M3 TrajoreHa, NpsMOJUHENHOro uiu pasBeTBieHHoro Cji3 ankuia u
NPSIMOJIMHEMHOTO WK pa3BeTBIeHHOrO Ci.3 aJIKOKCH;

R’, R® u R’ nesasucumo NPEACTABISIIOT COO0H NMPSAMOIMHEHHBINH WK pa3BeTBIeHHBbIH Ci
3 QJIKWI; U

R" npeAcTaBisieT coO0i BOAOPOA UIIH MPSIMOIMHENHBIN UIIH pa3BeTBIECHHbIN C|_3 aIKuI.

3. CoenuHeHHe, €ro M30Mep, €ro COJbBAaT, €ro TUApaT WK ero (papMaLeBTHYECKU

npuemsiemasi coib 1o 1. 1, rae:

A npencrasnser coboit NR?, O uu S, rne R* npencrasnsier coboit BOIOPON UM METHIT;

4 o
Rl, Rz, R3, R* u R’ MPENCTaBISIFOT cobol HesaBucumo Bopopon, -Cl, -Br, -F, merun,

mertokcu, -CF3 unu -OCFs;

RS npeacTaBisier coOoil BOIOPOA, METHUII, —(CHz)rnC(:O)NH(CHz)an win -C(=0)R",
riae m uMeer 3HaueHue 1, u n umeer 3Hauenue O wim 1,

R npeaCcTaBIsieT COOOH BOMOPOM, MPSMOJIMHEHHBIN UTH pa3BeTBIeHHbIH C) 3 ankmi, Csg

LUKJIOATTKIJT WU (PeHIL,

R° mpencrasnsier coboli agaMaHTaHU ( ), 6-4JICHHBIN TeTEPOLIUKIIOATKII,
CONEep KaINi OJUH HJTH HECKOJIBKO TeTePOaTOMOB, BBIOPAHHBIX M3 TPYIIbI, cocTosimel u3 N, O
u S, ¢peHnn wam O6-4JeHHBIH reTepoapui, COAep Kaluii OAMH WM HECKOJIBKO IeTepOATOMOB,
BbIOpaHHBIX W3 Tpymmbl, cocrosmerr w3 N, O u S, roe germn u rerepoapmyi MOTyT OBITh
HE3aBHCHUMO 3aMeINeHbl MO0 MEHbIIeH Mepe ONHHUM, BbIOPAaHHBIM M3 TPYIIIbL, COCTOSIIEH U3

rajioreHa v npsIMOJIMHENHOTO WK pa3BeTBIEHHOTo .3 aJIKOKCH;
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R7, Rg, u R’ MPENCTABIISIFOT COOON METWIT; U

R'® npencrasisier coGoii BOXOPOX WITH METHIL.

4. CoenuHeHHUe, €ro HM30Mep, €ro CONbBAT, €ro TUApaT WK ero (apManeBTHYECKU
npuemsemasi coib 1o 1. 1, rae:

RS npeacTasJsieT coO0H BOAOPOA, METHII, —(CHz)C(:O)NHRb unu -C(=0)R°,

R’ npeacTassier co00i BOIOPO, M30MPOIIHI, LUKJIOMPOMII, HUKIOTeKCHII, (PEHIIT HITH

£

MUPUAUHUIL, TOC (beHI/IJI U MUPUAUHUIT MOTYT OBITb HE3ABUCHMO 3aMCUICHBI 1O MEHbIIIEH MEpPE

OeHs3u,

R® mpencraBnsier coGoil amamaHTaHMI ( ), MopdomuHw, (GeHun wim

OIHUM, BbIOpaHHBIM U3 rpymmsl, cocrosimeit u3 F, Cl u meTokcu.

5. CoenuHeHHWe, €ro HM30Mep, €ro COJbBAT, €ro TUApPAT WU ero (apManeBTHYECKH
npremyiemMasi CoJib 1o . 1, Tie COequHeHHe, peaCcTaBiIeHHOe GopMyJioii 1, BRIOpaHO U3 TPYIIIHI,
COCTOSIIIEH CIIeIYIOIIUX COSAMHEHHIA:

<1> N-(5-(6ensunokcn)-3,4,6-tpumernnnupuaun-2-un)- | H-uanon-2-kapbokcamun; <2>
N-(5-(6en3unokcn)-3,4,6-TpuMeTHIIHPUANH-2-11)- 1 -Mmetun- | H-unnon-2-kapookcamu;, <3> N-
(5-(6en3unokcn)-3,4,6-TpUMEe THIITUPUINH-2-11)-7-0poM- | H-unon-2-kapbokcamun; <4> N-(5-
(6ensmokcn)-3.4,6-TpuMeTUIUpUANH-2-11)-6-x510p- | H-ungon-2-kapbokcamum;,  <5> N-(5-
(6enzmokcn)-3.4,6-TpuMeTUIIUPU I H-2-11)-6-0pom- | H-uanon-2-kapbokcamun;, <6> N-(5-
(Oenzunokcn)-3,4,6-rpuMeTminupuaus-2-un)-5-gprop-1H-unnon-2-kapbokcamun; <7> N-(5-
(6enzmnokcn)-3.4,6-TpuMeTUInUpUANH-2-11)-5-6pom- | H-unnon-2-kapbokcamun;, <8> N-(5-
(Gensunokcu)-3,4,6-TpUMeTUIINUPUIUH-2-11)-5-x0p- 1 H-unnon-2-kapbokcamun, <9> N-(5-
(6en3mokcn)-3,4,6-TpuUMeTHIINUPUIUH-2-11)-5-MeTui- | H-unpon-2-kapbokcamun; <10> N-(5-
(Gen3miokcn)-3,4,6-TpuMeTHIINUPUAUH-2-1)-S-(Tpudropmern)- | H-unnon-2-kapbokcamus;
<11>  N-(5-(6enswmnokcu)-3,4,6-TpuUMeTHITUPUINH-2-1)-5-(TpudTropmeTokcu)- | H-unmgon-2-
kapOokcamun; <12> N-(5-(0eHsunokcu)-3,4,6-TpUMETHIUPUINH-2-1T)-6-MeTokcH- | H-uHmon-
2-kapbokcamun;  <13>  N-(5-(6en3unokcu)-3,4,6-TpUMETHINTHUPUAUH-2-1T)-5-MeTOKCH- 1 H-
WUH0JI-2-KapOoKcaMuT; <14> N-(5-(0en3unokcn)-3,4,6-TpUMeTUIHPUANH-2-11)-5,6-
numerokcu- 1 H-unnon-2-kapbokcamun; <15> N-(5-(0en3uinokcn)-3.4,6-TpUMeTHIITUPHINH-2-
win)0en3odypan-2-kapookcamun; <16> N-(5-(0eHsumnokcu)-3,4,6-TpUMETHITUPUINH-2-1T)-5-
xjopOenszodypan-2-kapbokcamun; <17> N-(5-(6ensunokcu)-3,4,6-TpUMETHIITUPUIAH-2-1JT)-5-
Oopombensodypan-2-kapbokcamun; <18> N-(5-(6enszunokcn)-3,4,6-TpUMETUITHPUINH-2-1T)-7 -
meTokcubeH3zodypan-2-kapobokcamun;, <19> N-(5-(6enzmnokcn)-3,4,6-TpUMETHIITUPUIUH-2-
wi)-3-MeTmnoeH3odypan-2-kapdokcamun; <20> N-(5-(6eH3mnoken)-3,4,6-TpUMETHIITUPUIUH-2-
win)0en3o[b]rrnoden-2-kapbokcamun; <21> N-(5-(6ensmnokcn)-3,4,6-TpUMETHIITAPUIUH-2-1IT)-
3-xnopbenso[b]trnoden-2-kapdbokcamun; <22> N-(5-(6eH3mnokcn)-3,4,6-TpUMETHIITUPUINH-2-
wi)-3-0pombenso[ b]tuoden-2-kapOokcamum; <23> N-(5-(6ben3unokcn)-3.4,6-
TPUMETHITUPUAHH-2-11)-3-xJ10p-6-MeTrnoenso[b] tnoden-2-kapbokcamu; <24> N-(5-

(6enzmokcn)-3,4,6-TpUMeTUIITUPUAUH-2-11)-3-XJ10p-6-(hTopOeH3o[ b] Tnoden-2-kapdbokcamun;
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<25> N-(5-(6ensunokcn)-3,4,6-TpUMeTHIIMUPUANH- 2-1i)-3,6-nuxiopdenso[ b] tnoden-2-
KapOOKcaMu; <26> N-(5-(0en3mnokcn)-3,4,6-TpUME TUIITUPUINH-2- 1T )-3-XJI0p-6-
metokcubenso[b]rnoden-2-kapbokcamun, <27> N-(5-ruppokcu-3,4,6-TpUMETHIITUPUANH-2-
wn)-1H-unnon-2-kapbokcamun; <28> N-(5-runpokcu-3,4,6-TpUMETHINTUPUANH-2-1)- | -MeTHII-
1H-unnon-2-kapbokcamun;, <29> 7-6pom-N-(5-rugpokcu-3,4,6-Tpumernanupuans-2-ui)-1H-
uHAOoI-2-kKapOokcamun,  <30>  6-xyop-N-(5-ruapokcu-3,4,6-rpumernnnupuans-2-ui)- 1H-
uHAOoN-2-KapOokcamun,  <31>  6-Opom-N-(5-ruapokcu-3,4,6-rpumernnnupuaus-2-ui)-1H-
uHpon-2-kapookcamun;,  <32>  5-¢prop-N-(5-rugpokcu-3,4,6-rpumernnnupunuH-2-mi)- 1 H-
uHaoJg-2-KapOokcamun;,  <33>  5-Opom-N-(5-runpoxcu-3.4,6-TpumeTunnupuaus-2-wi)- 1 H-
uHpon-2-kapookcamun;,  <34>  S5-xyop-N-(5-runpokcu-3,4,6-rpumernnnupunuH-2-mi)- 1 H-
uHaoJI-2-kapookcamun;, <35>  N-(5-rugpokcu-3,4,6-TpuMeTwinmupuanH-2-min)-5-metui- 1 H-
WH0JI-2-KapOoKcaMu; <36> N-(5-ruapokcu-3,4,6-TpUMEe THIMTHUPUINH-2 - 1JT)-5-
(rpudropmerin)- 1H-unnon-2-kapbokcamun; <37> N-(5-ruppokcu-3,4,6-TpUMETHIITUPUIIH-2-
wi)-5-(tpudropmerokcu)- 1 H-urnon-2-kapobokcamu; <38> N-(5-ruapokcu-3.4,6-
TPUMETHITUPUANH-2-11)-6-MeTokcH- 1 H-unnon-2-kapbokcamun; <39> N-(5-ruppokcu-3,4,6-
TPUMETHITUPUANH-2-1)-5-MeTokcu- 1 H-unnon-2-kapbokcamun; <40> N-(5-ruppokcu-3,4,6-
TPUMETHITTUPUINH-2-11)-5,6-mumeTokcu- | H-uanon-2-kapobokcamun; <41>  N-(5-rumpokcu-
3.4.6-tpumeTmmupuanH-2-un)oeHzodpypan-2-kapobokcamun;  <42>  5-xyiop-N-(5-rugpokcu-
3.4.6-tpumernimupuanH-2-un)denzodpypan-2-kapookcamun;  <43>  5-O6pom-N-(5-rungpokcu-
3.4.6-TpuMeTnImUpuaAnH-2-1i1)0eH30(ypaH-2-kapOoKCaMHuI; <44>  N-(5-ruppoxkcu-3.4,6-
TPUMETHITUPUAHH-2-11)-7-MeToKcuOeH30dypaH-2-kapOokcamun; <45> N-(5-ruppokcu-3,4,6-
TPUMETHINUPUANH-2-1)-3-MeTunoeH3opypan-2-kapookcamun;, <46> N-(5-runpokcu-3,4,6-
TPUMETWINUPUANH-2-u)0en3o[b]tTnoden-2-kapbokcamun; <47> 3-xnop-N-(5-rugpokcu-3,4,6-
TPUMETWINUPUANH-2-1)0en30[b]Tnoden-2-kapbokcamun; <48> 3-6pom-N-(5-rugpokcu-3,4,6-
TPUMETWINUPUANH-2-1)0en3o[b]Tnoden-2-kapbokcamun; <49> 3-xnop-N-(5-rugpokcu-3,4,6-
TPUMETHIITUPUINH-2-11)-6-MeTHn0eH30[ b ] THOdeH-2-kapOokcamu; <50> 3-xmop-6-pTop-N-(5-
TUIPOKCH-3,4,6-TpuMeTHIUPUIrH-2-1m1)0eH30[ b Tnoden-2-kapbokcamua;, <51> 3,6-quxiop-
N-(5-runpokcu-3.4,6-TpuMeTnnnupuans-2-ui)oen3o[b]tnoden-2-kapobokcamun; <52> 3-xyop-
N-(5-runpokcu-3,4,6-TpUMeTHINMHPUANH-2-11)-6-MeToKkcnbeH30[ b] Trod eH-2-kapbokcamu;
<53> 3-xsop-6-pTop-N-(5-meTokcu-3,4,6-TpumeTmnmupunns-2-min)densol bl tnoden-2-
KapOOKCcaMuT; <54> 3-x70p-6-PpTOp-N-(5-MeTokcH-3,4,6-TpUMe THITUPUIUH-2-11)-N-
meTmnoen3o[b]truoden-2-kapbokcamun; <55>  3-xyop-6-¢prop-N-(5-(2-(M30onponuiaMuHo)-2-
OKCO3TOKCH)-3,4,6-TpuMeTUITUPUIUH-2-11)0eH30[ blTnod eH-2-kapbokcamun; <56> 3-xjop-N-
(5-(2-(UMKIOTIPONIIIAMUHO)-2-0KCO3TOKCH )-3,4,6-TpPUMETUINUP U H-2- 1T )-6-
¢dropbenso[b]rrnoden-2-kapbokcamu; <57> 3-x50p-N-(5-(2-(UHKIOTeKCHIIAMUHO)-2-
OKCO3TOKCH)-3,4,6-TpUMeTUIITUPUIUH-2-11)-6-pTopOben3o[ b tnoden-2-kapbokcamun; <58> N-
(5-(2-(6eH3umamMuHO)-2-0KCOITOKCH)-3,4,6-TpUMETUIITUPUIIH-2-WJT)- 3-XJI0p-6-
¢dropbenso[b]rrnoden-2-kapbokcamun; <59> 3-xjop-6-pTop-N-(3,4,6-Tpumerni-5-(2-okco-2-
(pennnamMuHO)3TOKCH )IUpUAUH-2-11)0eH30[ b]Tnod en-2-kapbokcamuy;  <60>  6-(3-xy0p-6-

¢dropbenso[b]rrnoden-2-kapbokcamuno)-2.4,5-rpumeTunnupuann-3-un  OeHsoar; <61> 6-(3-
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xJ0p-6-propdbenso[b]tnoden-2-kapobokcamuno)-2,4,5-rpumMmeTuinupuauH-3-mwin  4-propbensoar;
<62> 6-(3-x10p-6-PTOopbenso[b]Tnoden-2-kapobokcamuno)-2,4,5-TpUMETHITUPUIUH-3- 1T 3-
METOKCHUOEH30aT; <63> 6-(3-x10p-6-propdenzo[b]Tnoden-2-kapbokcammno)-2,4,5-
TPUMETHITIUPUANH-3-un  4-MerokcuOeH3oar; <64>  6-(3-xnop-6-gropdenso[b]Tuoden-2-
kapOokcamuno)-2,4,5-tpuMeTunnupuanH-3-un - S-propnukonuHar,  <65>  6-(3-xy0p-6-
¢dTopbenzo[b]Tnoden-2-kapbokcamuno)-2,4,5-TpUMETHIITUPUINH-3- T 6-(pTOpHUKOTHHAT;
<66> 6-(3-xn0p-6-PpTopdenso[b]tnoden-2-kapdbokcamuno)-2,4,5-TpUMETHINUPUANH-3- 1T 5-
XJIOPTIMKOJINHAT; <67> 6-(3-x710p-6-propdenzo[b]Tnoden-2-kapobokcamuno)-2,4,5-
TPUMETWIMUPUANH-3-W1  6-XJIOPpNHUKOJMHAT, <68>  6-(3-x70p-6-Propbenso[b]TrHoden-2-
kapbokcamuno)-2.4,5-rpumerwnmupuann-3-un (3r,51,7r)-anamanran- 1 -kapookcunar; <69> 6-(3-
xJ0p-6-pTopdbenso[b]Tnoden-2-kapobokcamuno)-2,4,5-TpUMETHITUPUIUH-3-1T  MOPGOTHH-4-
KapOOKCHIaT.

6. Croco® mony4deHusi COEAMHEHUs, MPEACTaBIeHHOro (opmysoi 1, BKIFOYArOIINN
CTaqUI0 TOJYYEHHUS COCOMHEHUs, TNpencTaBieHHOro Qopmynoi 1, myTeM B3auMOAEHCTBUS
COEAMHEHUs], TIPEACTaBICHHOro (PopMyIJIol 2, ¢ COEAMHEHUEM, MPENCTaBIEHHBIM (HOPMYJION 3,
KaK MOKa3aHO Ha CXeMe peakiuu 1 Huxe:

[Cxema peakmuu 1]

‘?6 R?
RS R7 O 5 0 N RSO
| A R |
0 RS Ci RS
RO SNT NH R R R
510 2 3
R R R R? 3
2 3 1

(B cxeme peakuuu 1,

A, Rl, Rz, R3, R4, R’ , R6, R7, Rg, R’ u R'® umeror 3HA4YeHHMs], YKa3aHHbIe AJisi HopMyJbl 1
m 1).

7. Cnoco® mony4deHHss COCOMHEHUs, MPeNCTaBIEHHOro (Gopmysioi 1, BKIIIOYArOIIUN
ClenyroLIMe CTaANH, KaK MOKA3aHO HA CXEME PeaKkLuu 2 HUXKE:

NOJIyYeHUE COCOUHEHMs, MpPEeICTaBleHHOro (opmynoir 4, myreM B3aUMOAECHCTBUS
COEIMHEHUs], MPENCTaBJIEHHOro (HOopMyJIoN 2a, ¢ COeNMHEHHEM, NPEACTaBICHHBIM (HopMyJIon 3
(cragms 1);

NOJIyYeHUE COCTUHEHMs, MPENCTaBJIeHHOro GopMmyoil la, myTemM ynajneHus 3alIUTHON
IPYIIBl Y COCAMHEHUS, MPEACTaBICHHOro (GopMysioi 4, MOJYYeHHOro Ha CTaAuHd | BhIIIe
(cramus 2); u

NOJIyYeHUE COEOUHEHMs, TNpencTaBjieHHOro Qopmynoit 1b, myrem B3aumopencTBuUs
COCUHEHUs], TPEACTABIIEHHOTO (opMyJioli la, TONY4YeHHOr0 Ha CTaguu 2 BBIIE, C
COEAMHEHUEM, NPEACTaBICHHbIM (popMyJion 5 (ctaaus 3):

[Cxema peakiuu 2]



61

PG' R’ ?
o RE oA R
. \ P
RN NH R’ Cragma 1
R10 R Rd
2a 3 4
R? R!B 87
HO R RE. X @] i\ RBO
| 1T ;
. RN . RTW NJKWA "
Cragus 2 R  Cragms 3 RTOR‘ R4
R? R?
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(B cxeme peakuuu 2,

A, Rl, R2, R3, R4, RS, R6, R7, RS, R’ u R'® umeror 3HAYEHUs, yKa3aHHbIe st GopmyJbl 1
no 1. 1, 3a UCKITFOUEHUEM CTy4aeB, Koraa R® npencTassier coOol BOIOPON;

COeUHEeHHe, TpeAcTaBlieHHOoe ¢opMmysoi la, mnpeacraenser coOOl MPOU3BOIHOE
dbopmyasl 1, rme R® MpeaCTaBisieT COOOH BOIOPO;

COoeMHEeHHe, TmpeacTaBieHHoe Qopmymoi 1b, mnpencrasmser cobOH MPOU3BOIHOE
dbopmyIsl 1, 32 UCKITFOYEHHEM CITy4aeB, KOTAa R® npeacTaBisieT coOOOH BOJOPO;

PG' npencraBisier coGoil 3alMMTHYIO TPYIIY IS CIHPTA, BHIODAHHYIO W3 IPYIIIbI,
cocrosimeit u3 auerwna (Ac), 6ensomna (Bz), Oensuna (Bn), meruntuomerunosoro a¢pupa, MEM
(B-MeTOKCHITOKCUMETHIIOBOTO a¢upa), DMT (TIMMETOKCUTPUTHI, [Ouc-(4-
merokcupenun)pennnmeri]), MOM (merokcumeTunosslii 3¢up), MMT (merokcutpurun [(4-
metokcudenun)nupernamerni|), PMP (n-merokcubensunoseiii 3¢up), Piv (nmusanown), THP
(rerparunponupanmn), THF (terparuapodypan) u Tpurun (tpudennnmern, Tr); u

X npencrasJsier coOO0i rajoreH).

8. dapmaneBTHUeCKas KOMIIO3MIUS, COIEpKallas COEIUHEHHUE, IMPeNCTaBIeHHOe
dopmysioii 1 mo m.1, ero u3omep, €ro COJbBAT, €ro TUApPAT WM ero (apMaleBTUYECKH
MPUEMJIEMYIO COJIb, B KaYeCTBE AKTUBHOIO HWHIPEIUEHTa, JUIsl MPO(UIAKTUKH WU JICYCHHUSI
ayTOMMMYHHOTO 3200JICBaHHS.

9. dapmarneBTHYECKas] KOMIIO3HWIHUS MO .8, Ileé COeAUHEHHEe WHTHOUPYET aare3uro
MOHOIIMTOB K 3MHUTEHAIBHBIM KJIeTKaM Kuineunuka nocpenctsom TNF-ao wmm 1L-6.

10. dapmaneBTHuUeckass KOMIIO3ULMS MO M. 8, TAe ayTOMMMYHHOEe 3abojieBaHHe
NpeACTaBsieT co0OW MO MeHbIIeH Mepe OJHO, BBIOPAHHOE W3 TPYMIBL, COCTOSALIEH H3
BOCHAJIUTENILHOTO 3a00JIeBaHUs KUIIEYHUKA, aCTMbI, nuadbera | Tuma, peBMaTOMIHOTO apTPHUTA,
PEBMATUYECKONW TMOJUMHANITHU, aHKUJIO3UPYIOLIEro CIOHAWINTA, TMCOPUATUYECKOro apTPUTa,
Ncopuasza, S5K3€Mbl, CKJIep03a, BUTWUJIUIO, PAaCCESHHOro ckiepos3a, IL-17-uHayuupoBaHHOMN
JNE€MEHLINH, nepudepruIeckoro HEBPUTA, YBEUTA, NOJMMHUO3UTa/ 1€ PMAaTOMUO3HTA,

aYTOHMMYHHOﬁ MUTONCHUH, AYyTOUMMYHHOIo  MHOKapAuTa, ATOIMUYCCKOro  A€pPMATUTA,
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NEepBUYHOIO I[HMPPO3a, CHHAPOMA CyXOro riasza, ¢uOpomuanruy, cuHapoma [ymnacuepa,
AyTOMMMYHHOTO MEHMHIUTa, cuHapoma lllerpena, CUCTEMHOH KpacHOH BOJYaHKH, OOJE3HU
AI[I[I/ICOHa, O4YaroBOH aJIONCI, AayTOUMMYHHOrIoO re€rnarura, ayTOMMMYHHOI'O IIapOTHUTA,
AUCTPOPUIECKOro OyJUIE3HOrO SMUASPMONIN3a, STUAHIUMUTA, riIoMepysioHedputa, Ooje3Hu
I'peiiBca, rmoTeHOBOH  Oone3Hu, cuHapoma [uiiena-bappe, Oonesnn  Xamwumoro,
reMOJIUTHYECKOW aHEeMHH, MHACTEHHUH TpaBUC, OOKOBOro aMHUOTPO(UYECKOrO CKIIepo3a,
BYJBrapHOrO meMQuryca, peBMaTHYECKOH JHMXOpaiKH, CapKOMI03a, CKJIepo3a KOXKH,
CIIOHOUJIOApTPO3a, TUPEOUAUTA, BACKYJIMTA, BHUTUJIUIO, MHUKCCACMDbI, HepHHLIHOSHOﬁ AHEMHU,
aHTI/I(bOC(bO.HI/IHI/II[HOFO CUHApPOMA, IMO3OAHCIO M XPOHHYCCKOI'O OTTOPXKECHUSA TpPaHCIUIAHTATa
COJIMAHBIX OPraHOB U PCAKIUH KTPAHCIUVIAHTAT IIPOTUB X O3sHMHaA».

11. ®dapmanepTuyeckass komro3uius nmo M. 10, rae BocHajaUTeNbHOE 3a00JieBaHHE
KHIIEYHUKA TPEACTABIISIET COOOU MO MeHbINEH Mepe OIHO, BHIOPAHHOE M3 TPYIIIbI, COCTOSIIEH
U3 JHTEPUTA, KOJIUTA, S3BEHHOro SHreputa, OonesHun Kpona, muromer Kpona, cuHIpoma
pa3sapaXeHHOro0 KHULIEYHHWKA, T€MOPPArMYecKON s3BbI MPSAMON KUIIKU, MAy4WuTa, NENTUYECKON

SI3BBI, KUIIEYHOU O0s1e3Hn bexuera u ractpura.
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OUT.1A

HopmanbHas

TNBS + Hocutensb

TNBS + Cynbchacanasut (300 mr/kr)
TNBS + TpuamuwuHonoH (10 mr/kr)
TNBS + X-09 (0.3 mr/kr)

. TNBS + X-09 (1 mr/kr)

TNBS + X-09 (3 mr/kr)

TNBS + X-09 (10 mr/kr)

~ o
%

=]
3

OueHKa NOBPEeXAEHNS CN3NCTON
060/104KN TONCTON KMLLIKIA

A~ B C D E F G H

*P<0.05 vs TNBS Heo6paboTaHHbIi KOHTPO/b
*P<0.05 vs TNBS + rpynna, 06paboTaHHas HOCUTENEM
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OUlr.1B

Cnuanctas Mogcnuancras
obonoyka  MblLua

HopmanbHas

TNBSt | Hocutensb

Cynbdhacanasux 11
(300 mr/kr) :

TpuamLmMHonoH
(10 mr/kr)

X-09
(0.3 mr/kr)

X-09
(1.0 mr/kr)

X-09
(3.0 mr/kr)

X-09
(10.0 mr/kr)

4X 10X 40X 40X
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Mogienb XpoHU4eckoro Konura

3119

E

D.W D.W

0 7 21 28 35
JlexkapcTs.| [[lekapcts.| flekapcTs.| |JlekapcTs.||/lekapcTs
CP-BO Cp-BO cp-B0_ || Cp-BO Cp-BO
OUI'.2B
~@-KOHTpOMb
PSS
—4-DSS + TochauntinHmo (30 mr/kr)
-¥-DSS + Cynbchacanasut (30 mr/kr)
>SS + X-24 (1 mr/kr)
~4-DSS + X-24 (3 mr/kr)
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6 DSS DSS
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JleyeHue (LeHb)
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OUT'.2C
678 91011121314151617 1
KOHTpOnb
DSS
TodpauutnnnG (30 mr/kr)
SSZ (300 mr/kr)
X-24 (1 mr/kr)
X-24 (3 mr/kr)
OUI'.2D
a. KoHTponb
b. DSS
c. DSS + Todbaumtinm6 (30 mr/kr)
d. DSS + Cynbhacanasut (30 mr/kr)
e. DSS + X-24 (1 mr/kr)
f. DSS + X-24 (3 mr/kr)
0.06 1
é *
S 0.04
5 LA hd
- #3987
= 0.02- L
=
=
0.00 -
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OUI.3A

LgHb 0 14 15

r %088 | ..
M\M
I I

Cynbacanasi (300 mr/kr) [lnccekuys
TothauntinHné uuTpar (30 mr/kr) Ha 15-1

X-09 - HCI (0.3, 1, 3, 10 mr/kr) AGHb
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Macca Tena (r)
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~o- HopmanbHas

- DSS + Hocutens

—— DSS + TodpauntuHn6 uurpar (30 mr/kr)
—w DSS + Cynbdpacanasut (300 mr/kr)
— [DSS + X-09 - HCI (0.3 mr/kr)

—- DSS + X-09 - HCI (1 mr/kr)

(
—»- DSS + X-09 - HCI (3 mr/kr)
@ DSS + X-09 - HCI (10 mr/kr)

24 1

22

(=]
o
|

—
oo
|

2% DSS
JlekapcTBEHHOE CP-BO

0

2 4 6 8 10 12 14
Jle4eHne (neHb)




7119

OUr.3C

KOHTPOMb

DSS + Hocutensb

DSS + Cynbacanasut (300 mr/kr)
DSS + Tochaumtnnmo (30 mr/kr)
DSS + X-09 - HCI (0.3 mr/kr)

. DSS + X-09 - HCI (1 mr/kr)

. DSS + X-09 - HCI (3 mr/kr)

. DSS + X-09 - HCI (10 mr/kr)

o0 - DO oo o D

b b —t — —

i A A 1

— OO0 OO U WM — OO

PO —t
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Macca/annHa ToncTon Kuwkm (r/cm)

0.08 -

0.06 -

0.04 |

0.02 |

0.00 -
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0 -0 O 0o o QD

. KoHTponb
. DSS + Hocutens
. DSS + CynbcbacanasuH (300 mr/kr)

DSS + Tocbauutunm6 (30 mr/kr)
DSS + X-00 - HCI (0.3 mr/kr)

. DSS + X-09 - HCI (1 mr/kr) _
. DSS + X-09 - HCI' (3 mr/kr)
. DSS + X-09 - HCI (10 mr/kr)
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T O MMOOm >

. HopmanbHas

DSS + Hocutensb

DSS + Cynbcpacanasut (300 mr/kr)
DSS + Todbaumntukn6 (30 mr/kr)
DSS + X-09 - HCI (0.3 mr/kr)

DSS + X-09 - HCI (1 mr/kr)

DSS + X-09 - HCI (3 mr/kr)
DSS + X-09 - HCI (10 mr/kr)
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OUI.4A

KOHTpOnb

DSS + Hocutens

DSS + Cynbdhacanasuu (300 mr/kr)
DSS + TodhauutuHmné (30 mr/kr)
DSS + X-09 (0.3 mr/kr)

DSS + X-09 (1 mr/kr)

DSS + X-09 (3 mr/kr)

DSS + X-09 (10 mr/kr)

ToomMmMmoo WO

OueHKa NoBPeXaeHNs CAN3NCTON
0607104K1 TONCTON KMLLIKK

A B ¢ D E F G H

* P<0.05 vs DSS HeobpaboTaHHbIi KOHTPOMb
? P<0.05 vs DSS + rpynna, 06paboTaHHas HOCHTENEM
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OUl.4B

Cnuancras Mogcnuancras
o6onoyka  MbllLa

pocodeodn

KOHTpOMb

DSS+ Hocutens

Cynbhacanasu
(300)

TothauntnHmé
(30)

X-09
(0.3)

X-09
(1.0)

X-09
(3.0)

X-09
(10.0)
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OUT.5A
—@- HopmanbHas
- C|A + Hocutenb
—A— G|A + TochauutuHud (50 mr/kr)
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—- CIA + X-09 (50 mr/kr)
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OUI'.5B
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OUI'.5C

—@- HopMmanbHas
- CIA + Hocutensb
—— GlA + Todauutnrmué (50 mr/kr)
~v CIA + X-09 (1 mr/kr)
—»— GIA + X-09 (10 mr/kr)
—- CIA + X-09 (50 mr/kr)
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OUl'.6

CIA CIA CIA ClA
CIA X-09 X-09 X-09 TodpaumtnHno
HopmansHas Hocutens (1 mr/kr) (10 mr/kr) (50 mr/kr) (50 mr/kr)

[1o neyeHns
NIEKAPCTBEHHbIM
CpeCTBOM

1 Hepens

nocne NeyeHns
NIEKAPCTBEHHbIM
CpPeaCcTBOM

2 Heflenu

NoCNe NevyeHus
JIEKaPCTBEHHbIM
CPELCTBOM |-

3 Hepenu

nocne NeyeHms
NIEKAPCTBEHHbIM
CPeACTBOM fiiii:

4 Hepenu

Moce SIe4YeHma
NIEKAPCTBEHHbIM
CPeACTBOM Eiiiis

5 Hepens Eii
nocne neyexus g
J1eKapCTBEHHbIM
CpeAcTBOM
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OKpallmBaHne TKaHW KOJIEHHOr0 CycTaBa

CIA CIA

CIA CIA

CIA  TodbauntnHmé  X-09 X-09 X-09
HopmanbHaa Hocutenb (50 mr/kr) (1 mr/kr) (10

mr/kr) (50 mr/kr

.

[uctonaronorus xpawa

OugHKa CTENeHN

. HopmanbHas

CIA + Hocutens

CIA + TocpaumuTunné (50 mr/kr)
CIA + X-09 (1 mr/kr)

CIA + X-09 (10 mr/kr)

. CIA + X-09 (50 mr/kr)
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:l l:l:l e
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JUNCN
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L s
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ma

¥+ P<0.001 vs HOCUTENb B Ka46CTBE KOHTPONA

*P<0.05 vs TOGhaUUTUHNG 50 MI/KT
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C. TodaumTuHm6 (50 mr/kr)

D. X-09 (1 mr/kr)
E. X-09 (10 mr/kr)
F. X-09 (50 mr/kr)

A. HopmanbHas
B. Hocutenb
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C. TodbauntnrnG (50 mr/kr)

A. HopmanbHas
B. Hocutenb
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