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H300pereHne OTHOCUTCS K NPUMEHEHHUIO CEIEKTUBHOTO aHTArOHUCTA [3,-aJpeHEPrUIecKoro perenTopa
JUIS IEYCHUS] ¥ NPO(UIaKTHKH ONYXOIH Y ManueHTa ¢ cuaapomoM ¢on 'mnnens-Jlunaay. B yactHocTy,
U300peTEHUE OTHOCHUTCS K NPUMEHEHHMIO NPOU3BOJHOIO AJKAHONAMHHA WIM €ro (apMaleBTHYECKH
NpUEMIIEMOI COJIM NPHCOCIMHEHMUS KHCIOTHI IS JICUEHUS M NpPO(UIAKTHKA TeMaHTHOOJacTOMBI Y
NalUEHTOB ¢ cuHapomoM VHL.
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Oo6nacTh TEXHMKH, K KOTOPOIi 0THOCUTCS U300peTeHne

N306peTeHne oTHOCUTCS K 00JaCTH Tepanuu U NpoUIaKTHKU, TOHYHEE K JEUCHHUIO U npodunaktuke 60-
ne3nu ¢oH ['unnens-Jlunnay.

YpoBeHb TeXHUKH H300peTeHHA

bonesns ¢on I'mnnensa-Jlunaay (VHL) sBriseTcs peakuM TUIIOM paka, 4acToTa KOTOpOro cocTasiseT | Ha
36000 nnauBUAYYMOB B 00miei nonmyasuny. VHL sBisieTcs ayTOCOMHO-TOMUHAHTHBIM HAcCJIEICTBEHHBIM I'eHe-
THYEeCKUM 3aboneBaHueM. bone3ns BnepBble Oblna onucana otaensHo 'unnenem B 1911 r. u Jlunnay B 1926 1.

Knunndeckue mposiBICHUS BKIIIOYAIOT MHOXKECTBEHHBIE 10OPOKaYECTBEHHBIE M 31TOKaYECTBEHHBIE OMYXO-
JIM, KOTOpBIC MOSBIAIOTCS HA NMPOTSHKEHUY BCEH HU3HM MAllMEHTAa: TeMaHrno0nacToMa ceTyaTky, reMaHruoomia-
croma ITHC, cBetnoxnerounsrit pak nouku (CCRCC), dheoxpoMonuTomMa, onyxoib ocTpoBKOB JlaHrepranca,
OTYXOJHM SHAOIUM(AaTHYECKOTO MEIIKA M KHCTHI B SUYKAX U IIHPOKOH CBS3ZKE.

Onyxonesbie kneTku u3 VHL yrpatunu ¢yuknuro 6enka ¢on 'mnnens-JIunaay, 4ro NpuBOAMT K KOHCTH-
TYTHBHOM 3KCIpeccuu MHAYIUpyeMoro runokcueit pakropa (HIF) naxxe B HOpMOKCHYECKUX YCIOBHSIX.

HIF otBeuaer 3a akTHBAIMIO FEHOB, YYACTBYIOIIMX B aHTHOTrEHE3e, METa0OIM3ME U anonTo3e, KOTOphIe
CMOCOOCTBYIOT alanTallMy U BEDKMBAHHUIO B YCIOBUAX HU3KOH KOHIEHTPALMHU KUCIOpOJa (TUIIOKCHS), KOTOPHIE
MOT'YT OBITh 0OHAPYXKEHBI B MIIEMUUYECKHX TKAHIX U B OOJBIIMHCTBE COJIUIHBIX OMYXOJIEH.

ITpu HopMoxkcuu OblcTpas aerpagauus HIF xontpomupyercs cBa3piBanueM pVHL ¢ ruapoxcunupoBaHHBbI-
mu octatkamu HIF-o.. B ycnosusix runoxcuu PHD He MoxeT ruapoxcunuposats cyobeauaunsl HIFo, xoTopsie
3aTeM U30eraroT yOUKBUTUH-ONOCPEAOBAaHHOrO mpoTeonuia, noszsomsis HIFo HakanmmmuBatecs, TpaHCnonupo-
BaThcs B A4po M cBsa3biBathest ¢ HIFP. 3ToT rerepoaumep cnocobeH CBA3BIBATH CrEU(UUECKUE MOCIE0Ba-
tensHOCTH JIHK ("uyBcTBUTENBHBIC K rumokcuu 3nmeMeHThl" i HRE) anms aktuBanuu TpaHCKpuUNnuu Oojee
200 renoB-mumenei. OcHOBHBIE TeHBI, perynupyeMble pVHL, BoBiIeueHB! B pa3BUTUE ONYXONIH, aHTHOTEHE3
(paxrop pocta sumorenus cocyno [VEGF] u Tpombonurapusiii daxrop pocta [PDGF]), nponmudepanuto umu
BBDKHMBAHME KIETOK (TpaHcdopMmupyromuit daxkrop pocta [TGFal), peryminuio noriomeHus U Merabonuizma
TTIOKO3BI (MepeHocuuk rmoko3sl Glut-1) u spurponoss (EPO). JIpyrue reHbI-MUIICHH, OTHOCAIIMECS K OUOJIO-
T'HM ONyXOJieH, BOBJEUYECHB B ()OPMHMPOBAHME BHEKJIETOYHOTO MaTpHKca (MaTpHKCHAas METaJUIONpoTeHHasza |
[MMP1]), xemotakcuc (cTpomanbHbIii kierounblit dakrop 1 [SDF1] u ero penenrop CXC-xemokxuna 4
[CXCR4], peuenrop anuaepmansHoro daxropa pocra [EGFR], peuentop dakxropa pocra rematouutoB [HGFR,
xoaupyembrit MET)), perymsauio pH (xap6oanruapaza IX u XII [CA9 u CA12]) u KJIETOYHBIH UK (IIUKIHH
D1 [CCND1]).

Jlo HacTosmEro BpeMEH! TEpaneBTHUECKHE BO3MOXKHOCTH /Ui nanueHToB ¢ VHL Obuiu moayueHs! U3 Xu-
pypruu. CucrtemMHas Tepanus, UCIOAb3yeMas Ul METaCTaTUYECKOT0 paka, ToKasala OrpaHMYCHHBIH OTBET NMpH
VHL onyxonsix nomxenyaouHoH xene3sl ¥ nouek, roraa kak onyxonu IIHC BooOmie He oTBEYAIOT.

VHL Spanish Alliance mpoBen kiuHHYeckoe UccaenoBanue ¢ 7 nanueHramMu ¢ VHL B teuenue 12 mecs-
ues, ¢ aeckabps 2014 r. no anpens 2016 r. IlanueHnTsl Noay4amu JeYeHUE reMaHrnobIacToM ceryatku 120 mr
NpOIPaHoIoaa B CYTKH (CyOONTHMAIbHAs 103a, AJ11 MHOTHX MallMEHTOB MEHEE 2 MI/KI Macchl Tela B CYTKH). B
pe3ynbpTaTe BO BPEMS KIIMHUYECKOTO UCTIBITAHHUS ONYXOJIM HE POCIM HH B OJTHOM CITyUae, a B HEKOTOPBIX CIy4a-
X TIOBBIIIANIAch OcTpoTa 3peHus. Eme 6oree MHTEPECHO, YTO B 2 CIIyHasX ¢ IKCCYAAaTaMU OT F'éMaHrHo0IacToOM
OHH TOJHOCTBIO UCUE3NH MeXAy 3 u 6 MecsnaMu jJedenus. Huskoe kpoBsiHOE 1aBlieHUE OBLUIO 3apEerUCTPHPOBA-
HO kak no6ouHbIi apdexrt (Albifiana et al., 2017). Takum 00pa3oM, OTCYTCTBUE BUJOB TEPANTUH PEIUIUBUPYIO-
mero 3abo/eBaHUs O3HAYAET, YTO CYIIECTBYET HACTOATEIbHAS NOTPEOHOCTH B IP(EKTUBHBIX JEKAPCTBEHHBIX
CpEACTBAaX ¢ YMEHBIICHHBIMU NMOOOYHBIMHU 3 dexTamMu a1 manuentoB ¢ VHL, ocobeHHO Tex, KOTOphIe ocTa-
HaBJIUBAIOT IPOrPECCUPOBAHUE OMYXONEH U 3aEPAKUBAIOT XUPYPTUUECKOE JEUEHHE.

Kparkoe onucanune n3odperenus

ABTOpBI HACTOAIIEr0 M300peTeHUs HeoXUAaHHO oOHapyxumy, yro ICI 118,551 cHmxaer sxu3HecnocoO-
HOCTb KJIETOK reMaHruo01actoMs! y manueHtoB ¢ VHL (dur. 1 u 2) u unrubupyer obpa3oBanue remaHruocde-
po! y namuenroB ¢ VHL (¢ur. 3). Kpome toro, aBrops! u3ob6perenus noxaszany, uro ICI 118,551 unrubupyer
MUTPALHUIO KJICTOK U aHTUOTCHE3 SHIOTECIHANBHBIX KIETOK (ur. 3 u 4) u uro unrubupyet akruBHocth HIF, un-
JAYIMPOBAHHYIO TMIIOKCHEH.

Taxum 006pa3om, U300pETEHUE OTHOCUTCS K CEIEKTUBHOMY aHTarOHUCTY [3,-aAPEHEPTUUECKOr0 PELENTOpa
JUISL TPUMEHEHUS B JIeUEHUH M/Miu npodunakTuke 6one3nu Gon I'unnens-Jlunnay.

ITonpodHoe onucaHue YepTexeii

@ur. 1 - ICI 118,551 u npompaHOI0N CHUXAIOT KU3HECTIOCOOHOCTD KJIETOK MeMaHTHo0IacTOMEI y Mallu-
entoB ¢ VHL. IIponpanonomn, (P) sBusercs HeceNneKTUBHBIM OeTa-0J0KaTOPOM, CBA3BIBAIONMM OeTa 1 U 2 anpe-
Hepruueckue penentopsl. ICI 118,551 (I), sBaseTcs CEIEKTUBHBIM 0€Ta-0JI0KATOPOM, CBS3BIBAIOIIUM TOJIBKO
peuentop 6era 2. O6a Hera-610KaTOpa ACHCTBYIOT MYTEM CHIDKEHMS JKU3HECTIOCOOHOCTH NMEPBUYHBIX KJIETOY-
HBIX KyIbTyp remaHruo6mactoMsl 1o 40-50% npu 100 MxM B teuenue 72 4. Ha ¢ur. | mokazaHo cHMXKEHHE
AKU3HECTIOCOOHOCTH NMEPBUYHON KynbTyphl kietrok HB11cib. Pe3ynpraTel ABNAIOTCS penpe3ecHTaTUBHBIMH s §
NEPBUYHBIX KYIBTYP KJIETOK I€MaHIHoONacTOMBI, 00paboTaHHBIX TakuM ke oOpazoM. Kaxnoe usmepenue oc-
HOBAHO Ha TPEX MOBTOPAX U KOIMYECTBEHHO OMPEAEIAETCS ¢ MOMOIIBLIO JIOMUHECHIEHTHOTO Habopa, AETEKTU-
pytomero AT® (Cell titer Glo, from Promega).
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@ur. 2 - ICI 118,551 neficTByeT kak NpONpPaHOJION, CHHXKAIOIMH HKHU3HECTIOCOOHOCTH KIETOK reMaHrHo0-
mactomsl 13 VHL. A. IlepBuuHas kynpTypa KIETOK reMaHrdobiactoms! (obpasen nanuenra HB18), 6e3 (xon-
Tponb) U yepe3 4 nus neuenus ¢ ICI 118,551 mpu 50 y 100 mxM. ITocne obpadotku ICI 118,551 100 MxM MBI
MO>XEM BMJETh NMYCTHIE MECTa Ha IIAHIIETE IO CPABHEHMIO C KOHTPOJEM, KOTOPBIH ciMBaercs uepe3 4 qHA
KYJIBTUBUPOBAHUS, HAUMHAS C TOTO )K€ KomuuecTBa kieTtok. B. CpaBHeHue 4-1HeBHO#H 00paboTKH NponpaHoio-
noM (P) u ICI 118,551 (I) B Toit sxe xoHuenTpauuu 100 MkM nepBUYHOH KYIBTYPHI KIETOK FeMaHIHO0IaCTOMBI
(oOpazen manuenta HB4).

@ur. 3 - obpaborka ICI 118,551 BbI3BIBACT AnmONTO3 KJIETOK MYTEM CTUMYJIAIMY NPOANONTOTHYECKUX Te-
HoB Bax u kxacnasel 9 A. OtHocurtensHele ypoBHHU 3kcnpeccut MPHK BAX u CASPY (rensl, yuacTBytomue B
anonro3e), ooHapyxeHHble ¢ moMoupio RT-qPCR B kyipType kietok remanruo6macroMsl HB26, uepes 72 u
100 MmxM ICI 118,551 (1100). B. Otrocurensnbie ypoBHU 3kcnpeccud MPHK Bax u Casp9 (reHsl, yyacTByIo-
mue B anonrose), oOHapyxeHHble ¢ noMousio RT-qPCR B kynbrype knetok remanruo6aacromsl HB11, wepes
72 4 100 MmxM ICI 118,551. O6a rena, Bax u Casp 9 yBeauuusarorcsa nocnie oopadorku ICI 118,551, noaromy
ICI 118,551 unraynupyeT anonTo3 B 3TUX KIETKax.

@ur. 4 - nponanonon u ICI 118,551 sBnsoTcs MpOTUBOONYXOJIEBBEIMU CPEICTBAMH, HHTUOUPYIONIMMH 00-
pazoBanue remanruocgepsl U3 knetok nmanueHtoB ¢ VHL. A. Kpyrisie chepornonobHsie CTpyKTYpsl € YETKO
BBIPAKEHHOH IPaHUIEH MOSBIAAIOTCS B BUAE arperatoB U3 onyxoneit xknerok VHL. JIBe pasHslie remaHruo6na-
CTOMBI UCTOJIB30BAHM JUIA 3TUX dkcnepuMeHToB HB2 u HB3. Onnako, koraa KiaeTku KyJbTHBUPOBAIH B Teue-
Hue 7 aHedt B mpucyrctBuu 100 MxM mponpanomnona (P) wmu ICI 118,551 (I), chepsl BRIMISAAAT qe3arperupo-
BaHHBIMH, M HAOIIOaeMbIC IPYNIBI ABIAIOTCS HEPETYISPHBIMU C HEOOIBIIMM KOIMYECTBOM KieTok. Dortorpa-
¢um ObLIH clenaHbl B MOCNeAHUH neHb 00pabotku B. To e, uro Ha nanenu A, HO ¢ IBYMS APYTUMH reMaHIHU-
obmacromamu ot manueHToB ¢ VHL. C. To e, 4uro Ha manensx A u B, no ¢ HB23 or nanuenra ¢ VHL.

@ur. 5 - ICI 118,551 u mponpaHo/Ion MHTHOMPYIOT MHUTPALMIO KJIETOK JHIOTEIMATIBHBIX KIETOK. A.
OYHKIMOHATBHBIE TECTHI In Vitro Ha aHTHOTCHE3 BKIIOYAIOT "3a)KMBJICHUE paH" WM IapanuHy Ha TUTACTHHE,
4TOOBI IPOCIIEUTD CIIOCOOHOCTH YHIOTEIHATBHBIX KJIETOK K MUIpallMu yepe3 kopoTkoe Bpems. Korna koHdto-
€HTHBII MOHOCIIOH pa3pymaeTcs KOHYMKOM MHKPOIHMIETKH JUI1 CO3/1aHMS Pa3phbiBa, SHAOTENHAIBHBIE KIECTKH
00BIYHO MUTPUPYIOT, YTOOBI MOKPBITH Pa3phiB ""3a)KMBICHUE PaHB" B TEUEHHE KOPOTKOTO BPEMEHH, B 3aBUCHUMO-
CTH OT pa3Mepa "paHbl”, HO 0OBIYHO MeHee § 4. DTOT TecT U3MEPSIET MUTPALIHIO, Aeias CHUMKHU B pa3HOE BpeMs
¢ MOMEHTa co31aHus paHbl. Iloka3siBacTcs TONbKO (MHANBHAI KapTHHKA depe3 6 4. PaccrosiHue Murpanuu om-
PeneNsoT KONMMYCCTBEHHO, U Ha cleayromeM rpaduke nokaszaHa ssoironus. ICI 118,551 u nponpanonon 3a-
JICPXKUBAIOT MUTPALUIO KJIETOK, CIEA0BATENBHO, OHU SBIAIOTCSH AaHTHAHTMOTEHHBIMU. B. PaccrosHue Murpanuu
HeoOpaboTaHHBIMU U 00paboTaHHbIMU nponpaHooiaoM/ICT 118,551 kieTok uepe3 6 4 HAHECCHUS apanuHbl HA
koH(pmoeHTHOM c1oe HUVEC (3HmoTenuanbHpIe KIETKU MYTIOYHO BEHBI YEIIOBEKA).

@ur. 6 - ICI 118,551 u nponpaHoi0n MHTMOUPYIOT KIETOYHBIH aHTHOT€HE3 IHA0TEIHAIBHBIX KiIeToK. Ty-
OynoreHe3 ABJIAETCA €IIE OJHUM TECTOM In VItro Uit aHrMOreHe3a. DHA0TEINAIbHbIE KIETKH, KYIbTUBHPYEMBIE
Ha Martpureie, 00JaqaroT CBOMCTBOM INOCTPOCHHUS KJIETOUHBIX TPYOUAaTBIX CTPYKTYP, KOTOPBIE MMHUTHUPYIOT
cTpykTypy "cocynoB". A. Ilponpanonon u ICI 118,551 npu 100 MxM 3Ha4YuTEIHHO MHIHOUPYIOT TYOYIOTrEHE3.
B. KonuuecTBo 3aKpBITHIX KIETOK (INIOTHOCTH CETH) ONMPEACIAIOT KOJHYECTBEHHO U YCPEAHAIOT MO S5 pas3iny-
HBIM MOJIAIM B KaX/IOM ciiydae. [ McTorpaMmbl peCTaBIAIOT cpeaHee 3HaueHHeESD.

@ur. 7 - nponpanoion u ICI 118,551 unrubupyror HIF-onocpenoBannyio cTUMyIsnuio. I'uctorpaMMel
MOKa3bIBAIOT OTHOCHTENBHYIO aKTHBHOCTH monudepassl B 3aBucuMoctd oT HIF-1 (runokcus) B cTaOUIBHBIX
TpaHcdekTanTax kietok Hela ams pemoprepHoro HRE9x-luc, xotopsiii Bkmoyaer 9 TaHIEMHBIX MOBTOPCHUI
3NEMEHTA YYyBCTBUTENBHON K TMIIOKCUM MOCIeA0BaTeNbHOCTH, cBsizaHHoro ¢ HIF-1, cnuroro ¢ penoprepHbsiM
6emxoM mronudepasbl. Ct 0003HaYaeT KOHTPOJIBHBIC KIETKU (HOpMOKcus u runokcus). Jedeppokcamun (DFO)
npu 100 MKM BBI3BIBAET XUMHUYECKYIO THIIOKCHIO B 00paboTaHHbIX KiIeTkax. ObpaboTka nponanoionoM uny ICI
118,551 mpu 50 unu 100 MmxM (P50, P100, 150, 1100, cooTBeTCTBEHHO, B TeucHUE 24 4) UHTHOUPYET CTUMYIIS-
1Mo runoxcuy, Bei3BaHHyio DFO. IlpuMedarensno, uto addexr ICI 118,551 aBHO npeBOCXOIUT MPONPaHOIoT
B paBHO# n03e. Kak DFO, Tak u nexkapcTBeHHas Tepanusi BBOJUIHCH OJTHOBPEMEHHO.

@ur. 8 - nponpanonon u ICI 118.551 3rauurensro cHumxkarotr HIF-3aBUCHMYIO TPAaHCKPUNIIKIO B KJIETKaX
Hel.a, Ho He ateHoxon. AHanu3sl monudepass! nposoanin B HRE-luc-ctabunpHo TpaHCHUIMPOBAHHBIX KIIET-
kax Hela B ycnoBusx runokcuu u o0pabotku npomnpanoionoM, areHononoM u ICI 118.551. IlponpaHnomnon u
ICI (100 MxM) mpeaoTBpamany CTUMYJISAIHUIO THIIOKCHU B KieTkax Hela, o 4eM cBHIETENBCTBYET CHHXKECHHUE
aKTHUBHOCTH Jtonudepaspl, MyTeM MHruOMpoBaHus akTuBanuu sneMeHToB runokcuu (HRE) ¢ momomsio HIF.
PesynpTarth aTeHONONA OBLTH MEHEE 3HAYMMBIMHU, YeM apyrue (nponpanonon u ICI).

@ur. 9 - ICI-118551 nmoxa3pIBaeT NMPOTUBOONYXOJEBYIO crienudpHuIeckyto akTuBHOCT, B VHL-/- kieTkax.
KuznecnocobHocTh (comepxkanue AT®D) HECKOABKUX KIETOK (MEPBUYHO KYJIHTUBUPYEMBIX U JHHUI), TOI-
BEPrUIMXcs BO3ACHCTBHIO pa3nMuHbIX koHneHTpanuit MM ICI-118551 unu nponpanonona, B teuenue 72 4. Kon-
TponbHbIe TyHKH He coaepxamu ICI-118551 unmu nponpanonona. ICI-118551 (cnenuduueckuit anraronuct oe-
Ta-a/ipCHEPTUYECKUX PELENTOPOB THMA 2) M IponpaHonon (Hecrmenuuyeckuil aHTAroHUCT Oera-
a/IpeHEPTUYECKUX PEUENTOPOB THIA | U 2) CHIDKAIOT B 3aBUCUMOCTH OT JI035I U ¢ 6oJee BBICOKOI crenuduyHo-
cThl0 xu3Hecnoco6Hocts VHL7- kiterok. Conepxanne AT® nzmepsnu ¢ ucnonp3oBanueM ananusa CellTiter-
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Glo® ot Promega. A: knerounas nuaus HUVEC, B: knerounas nuaus HMEC, C: nepBuyHas kynpTypa reMaH-
ruobiactoMsl 18, D: mepBuuHas kyneTypa remanruoonactoMer 14, E: ccRCC Vhl -/- 786-O knerouHas TuHUS.
IToxazaHHBIC AaHHBIC IPEACTABIAIOT CO00I cpenHee +/- SEM (n=3).

@ur. 10 - xceHoTpaHcnIaHTaTh! YenoBeueckux knetok ccRCC 786-O Vhl -/- y mpimeit. Camuam 7-8 He-
nensHbIX MbImeit NOD scid ramma (NSG) uHBEIMPOBATH B 3aTHIOI0 O0JIACTH CYCIICH3UIO OTACIBHBIX KICTOK U3
10° 786-O kietok. Koraa pasMep omyxoau gocturan oGbema 100 MM®, MbIleit cryuaifHbpiM 0Gpa3oM pasaensiu
Ha 3 rpynns! o 9/10 Mpimeit B kax10i. J[Be rpynms! exxeTHEBHO NMOIyYaal BHYTPUOpIOMIKMHHO 10 MI/Kr Macchl
tena npomnpanonon win ICI-118,551, cooTBeTCTBEHHO, M TPETHEH IpyTINe BBOAMIM pacTBOpUTENs. PazMep omy-
XOITM M3MEPSIM IITAHTEHIMPKYIEM KaxkJable 2-3 IHSA, U 00BEMBl PACCUMTHIBAIM 1O (OpMYJe: HAaUMEHBIIHH X
Hanbonpmuit x0,52. Mplei yMepIIBIsIY, KOr/la CPEeAHUI 0OBEM ONMYXOIM KOHTPOIBHOH IPYIIIBI JOCTUIam
KOHEYHOH TOYKH, YCTAHOBJICHHON HAa OCHOBE 3THUECKUX Npouenyp. CTpenka OTMEYaeT Hayaso JIeueHHs.

@ur. 11 - ICI 118.551 no-pa3nomy Bnuser Ha Vhl-/- k1eTkn ¥ HOpMaNbHBIE JHIOTEIHATBHBIE KIIETKH
HUVEC u HMEC. IlepBuuHnyto kynsTypy reManruo6mactoMsl 13 VHL, HOpManbHBIX NMEPBUYHBIX 3HAOTEIIH-
anpHeix HUVEC u HeomyxoneBoii TMHUH MUKpO3HAOTeNnHanbHbIX kietok HMEC-1 kyiapTHBHpOBaNU B OTCYT-
CTBME UITM B NPUCYTCTBUHU pazanuHbIX koHneHTtpanuit ICI 118.551 (50-250 MxM) s u3MepeHus >KU3HECHO-
COOHOCTH. B COOTBETCTBUU € KPUBBIMU JKU3HECTIOCOOHOCTH KJeTkM remanruobnactomel (HB) mokxassiBaror
ToJ6K0 20% >xu3HecnocobnoctH npu 100 MkM, B TO Bpems kak HeomyxoneBble kiieTkd HUVEC umn HMEC-1
noka3bBatoT 80 u 55%, COOTBETCTBEHHO, CHIDKEHHUE xHU3HecTiocoOHocTH npH 100 MKM B 06€uX KyIbTypax.

ITonpodHoe onucaHue N300peTeHUA

H300peTeHre OTHOCUTCH K CEIEKTUBHOMY AHTAarOHUCTY [3,-aApPEHEPrMYECKOrO pelenTopa A1 NpUMEHE-
HMS NIpH JEYCHUH W/uau npodunakruke 6onesnu ¢pon I'unnens-JIunnay.

ANBTEPHATUBHO, U300PETEHHE OTHOCUTCA K MPUMEHEHMIO CEJIEKTMBHOTO AHTArOHUCTA [3,-afpeHepru-
YECKOT0 PELENTOopa NpU MPOM3BOICTBE JIEKAPCTBEHHOTO CPECTBA JUIS JIEUECHUS M/MIIM NMPOGUIAKTUKH OOIE3HU
¢on I'unnens-JIunpay.

ANbTEpHATHBHO, U300PETEHHE OTHOCHUTCS K CIIOCOOY JICUEHUS M/MIM NpodunakTuky 6one3nu ¢oH ['unmne-
ns-JIuHAay, BKIIIOYAIOIIEMY BBEICHUE YKA3aHHOMY IMAIlMEHTY TepaneBTHYECKH d(P(EKTUBHOrO KOIMYECTBA Ce-
JIEKTUBHOTO AHTATOHUCTA [3,-aAPEHEPTUYECKOTO PELENTOPA.

Tepmun "B,-anpenepruueckuii penentop” umu "B2AR", ucnons3yeMelii B HACTOSAIIEM OMUCAHUM, OTHO-
curcs K kaaccy A penenrtopos, cBazaHHEIX ¢ G-6enkom (GPCR), koropsiit pearupyer Ha auddyHaupyromue
TOPMOHBI U HEHPOTPAHCMUTTEPH! U HAXOJAUTCS NPEUMYIIECTBEHHO B IMaakuxX Mblmmax. CylecTByer aBe oc-
HOBHBIE I'PYIIIBI APEHEPIHYECKUX PEUENTOPOB, O U 3, C HECKOILKUMH MOATUIIAMHU:

OL-pELENTOPEI UMEIOT IOATUIIBI O ((4-CONPKEHHBINH peuenTop) U o (Gi-ConpsXKeHHbIH peLenTop);

B peuenTopsl UMEIOT nOATUNEI 31, B, U B3. Bee Tpu cBazanbl ¢ Gy OenkamMu, KOTOPBIE, B CBOIO OUEPEND,
CBf3aHBI ¢ aJCHUIATIMKNA30i. CBA3BIBAHME arOHUCTA C ITUMM PELENTOPaMM BBI3BIBAET MOBBIIICHUE BHYTPH-
KJIETOYHOM KOHLIEHTPAllUM BTOPUYHOI0 MecceHmxepa TAMO®.

CBs3pIBaHME ArOHKUCTA C [3,-aJPEHEPTHYECKUM PELIENITOPOM TPHBOIUT K PACCIa0ICHHIO I1aIKUX MBI

TepMuH "aHTaroHUcCT f,-alpPEHEPTUUECKOr0 pelenTopa”, UCTOIb3YeMBIH B HACTOSIIEM OMUCAHUH, OTHO-
CUTCA K COEIMHEHUIO, KOTOPOE CBA3BIBAET [3,-aAPEHEPTrUUECKUI PELENTOP U HE 00JafaeT KakoH-nubo CylecT-
BEHHOH CIOCOOHOCTHIO aKTHBHPOBATH caM perentop. TepMuH "aHTaroHUcT y-axpeHepruyeckoro peuenrtopa’
BKJIIOYAET KaK HEHTpaJbHbIC aHTArOHUCTHI, TAK M 0OpaTHbIE aroHUCTHl. "HeHTpanbHbli aHTaroHUCT" NMpeacTas-
nseT co00ii coeTMHEHHE, KOTOPOE OJIOKUPYET AEHCTBUE arOHUCTA, HO HE BIUAET HA BHYTPEHHIOW UM CIIOHTAH-
HYIO PELENTOPHYIO aKTUBHOCTb. "OOpaTHBbIii aroHUCT" crocobeH OI0KMPOBaTh ACHCTBHUE arOHUCTA Ha PELENTOp
U 0CcNabiIsiATh KOHCTUTYTUBHYIO aKTHBHOCTH pelienTopa. TepMuH "aHTaroHUucT" Takke BKIIOYAET KOHKYPEHTHBIE
AQHTAarOHUCTHI, KOTOPbIE NPEACTABIAIOT COOOM JIEKAPCTBEHHBIE CPEACTBA, KOTOPHIE CBA3BIBAIOTCA € TEM XK€ y4a-
CTKOM, YTO U NMPUPOTHBII JIMraH/A; HEKOHKYPEHTHBIC aHTArOHUCTHI, KOTOPBIE CBA3BIBAIOTCS C PYTHUM YHAaCTKOM
Ha PENENTOPE, YEM NPUPOIHBIIN TUTaHA; 0OpaTUMbIE AaHTATOHUCTHI, KOTOPBIE CBA3BIBAIOT U Pa3BA3BIBAIOT PELEH-
TOp CO CKOPOCTSAIMH, ONPEACIAEMBIMU KUHETUKONH PELENTOP-IUTaHA; U HEOOpaTUMbIE aHTAarOHUCTHI, KOTOPHIE
NOCTOSIHHO CBSI3BIBAIOTCS C PELENTOPOM JHUOO MyTeM O0pa30BAHUS KOBAJEHTHOH CBA3M C AKTUBHBIM CANTOM,
1100 NPOCTO MYTEM HACTOIBKO CHIBHOTO CBS3BIBAHUS, YTO CKOPOCTD AUCCONMAIMH (DAaKTHYECKH PaBHA HYIIO.

TepMun "CEeNeKTUBHBIM "aHTAarOHUCT [3,-aIPEHEPTHYECKOT0 PElEnTopa”, UCHOIB3YEMBI B HACTOSIICM
OMUCAHUM, 03HAYAET AHTArOHUCT, KOTOPBI ABIAETCSA CEIEKTUBHBIM B OTHOIIEHUH [3,-aAPEHEPTUYECKUX PELET-
TOPOB MO CPAaBHEHHUIO C [3;-aAPEHEPTUYECKUMHU pELENTOpaMU. B KOHKPETHOM BApUAHTE OCYILECTBICHUS CENEK-
THBHBI aHTArOHHUCT [3,-aAPEHEPTUYECKUX PELENTOPOB NPOSABIAET MO0 MeHbIeil Mepe B 10 pa3 GoNnbIIyIO aKTUB-
HOCTB CBSI3BIBAHHUA C 32-, UEM C 1-aJpEHEPTUUECKUMHU PENENTOPAMH, TO €CTh UMEET KO3 (HUIMEHT CEIEKTUBHO-
ctH B,/P; mo menpmieit Mepe 10. bonee npeanoYTUTENLHO, CEIEKTUBHBIN @aHTArOHUCT 3,-penenTopa OyaeT UMETh
K03 GHUIHMEHT CENEKTUBHOCTH [o/f31, mo Menbeii Mepe 50. CpoCTBO pa3NnUyuHBIX aKTHBHBIX CPEACTB K Po- U PB-
aJApPEHEPTUUYECKUM PELUENTOPAM MOXHO ONPEAEIUTH, MYTEM OLEHKHU TKaHEH, COAEpKalUX OOJBHIMHCTBO f3»-
peLenTopoB (HanmpuMep, HUIMAPHBI OTPOCTOK KPOJIMKA, MEUYEHb KPBICHl, XOPUOUAHOE CMIETEHUE KOLIEK UM
JIETKOE), TKaHEH, CoAepKalUX OOJBIIUHCTBO 31-pPELENTOPOB (HAIPUMED, CEPALIE KOUIKH U MOPCKOI CBUHKH) U
TKaHEH, CoJepKaIllMX CMECh (HampuMep, Tpaxes MOpckod cBMHKH). CrocoObl ompenesneHus OTHOCHTENBHOM
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CENIEKTUBHOCTH CBSI3BIBAHMS JUIS 9THX PA3IMYHBIX THIIOB TKaHeH 1Mpoko packpslTel B O'Donnell and Wanstall,
Naunyn-Schmiedeberg's Arch. Pharmaco., 308, 183-190 (1979), Nathanson, Science. 204, 843-844 (1979), Na-
thanson, Life Sciences, 26, 1793-1799 (1980), Minneman et al., Mol.Pharmacol., 15, 21-33 (1979a), and Min-
neman et al., Journal of Pharmacology and Experimental Therapeutics, 211, 502-508 (1979).

V3BeCTHO 3HAUYMTENBHOE KOJMYECTBO COENMHEHHH, O0JaJalolIMX CEJEKTHBHOW aKTHBHOCTBIO [3;-
a/IpeHeprUYecKOro aHTAroHMCTa, MOAXOAALIMX IS NMPUMEHEHHUS B HACTOSILIEM M300peTeHHH. B KOHKpeTHOM
BapMaHTE OCYILECTBICHHUs CEJIEKTUBHBIA AHTarOHUCT [3,-aJPEHEPrHYECKOro perenrtopa MNpeacTaBiaseT coOon
NpOM3BOJIHOE ajKaHoJIaMHuHa (hopmyisl |

OCH2-CHOH-CHRZNHR!

n(H2C)

RS
¢bopmyna I

rae R' mpeacrapiser co6oit anKumbHYIO IPYIIITY C YHCIOM aTOMOB YIJIEPOAA 0 6, KOTOpask Pa3BETBIACTCS
Ha .-aToMe yriiepona,

R’ HpeACTaBIIeT COO0H aJKHII C YUCIOM aTOMOB yTiiepoaa 1o 3,

R npeacTaBiIsieT cO00i BOIOPO, TaJIOTeH HIIM aJIKHJI C YUCJIOM aTOMOB yTJIepoja 10 TPEX U

n paBHo | mwin 2,

WM ero (papMaLeBTHUECKH MPUEMIIEMYIO COJIb MPUCOETUHEHUS KUCIIOTBI.

TepMmun "ankunbHas rpynna”, HCIOJb3yeMblil B HACTOSALIEM ONUCAHUU, OTHOCHUTCS K allUKJIMYECKUM Mpsi-
MBIM M Pa3BETBICHHBIM IPYNIaM, MOJYYCHHBIM U3 aJKaHOB, U uMeromuM dopmyny --C,Hy,.) nyTem ynaneHus
aToMa BOJOpPO/A.

TepMmuH "ranored", HCHONB3YEMBIN B HACTOSIIEM OIMCAHUH, OTHOCHUTCS K aTOMY, BEIOpaHHOMY U3 (dTopa,
xjopa, 6pomMa u ioa.

R' MoxeT 6bITh, HATIPHMEP, M3OMPONUIOM HJIH TPET-OyTHIOM. B KOHKPETHOM BApMAHTE OCYILIECTBICHHUS
R' npeacTaBiseT COO0H U30MPONHIL.

R’ MOXeT GbITh, HAMPHMEP, METUIOM WM 3THIOM. B KOHKpETHOM BapuaHTe ocyliecTBieHus R* mpen-
cTaBisieT co00i MEeTHIL

R® MokeT GbITb, HanpuMep, BOJOPOIOM, XJIOPOM, OPOMOM, METHJIOM HIIM 3TUJIOM. B KOHKpETHOM BapHaH-
T€ OCYILECTBJIECHUS R’ npejacTaBiIseT COO0H METHII.

B KOHKpETHOM BapHaHTE OCYLIECTBIEHHUS N PaBHO 1.

B KOHKpETHOM BapHaHTe ocyliecTeieHus R' mpeacraBiser coGoit m3onpomun u R? npeacrasiser coGoit
METUJI. B KOHKpETHOM BapHaHTE OCYLIECTBICHHUS R' NpEACTaBIICT COOOH H3OMPOITMIT U R’ NpeacTaBiIsieT coO0i
METHJI. B KOHKpETHOM BapHaHTe OCYLIECTBICHUS R' NpeACTaBIseT COOOH H3OMPONMI U n paBHO 1. B KOHKpeT-
HOM BapHaHTe ocyluecTBieHus R? mpencrasnsier coboit metu u R npeacrasmser coGoit Metin. B KOHKpETHOM
BapuaHTe ocymecTsieHus R npeacrapuser coboit MeTii u n paBHO 1. B KOHKPETHOM BapHaHTE OCYILIECTBIC-
uus R? NpeacTaBiIseT COO0NH METHI U n paBHO 1.

B KOHKPETHOM BapHAaHTE OCYILECTBICHHS R' IPEICTaBIsET COO0H H30MPONUI U R’ u R’ [IPEICTaBIISAIOT
co6oii MeTHII. B IpyroM KOHKpPETHOM BapuaHTe ocyuiecTieHus R' npencrasiser co6oii n3onpomnu, R’ npen-
cTaBisieT cOO0M METHII M n paBHO 1. B ApyroM KOHKpETHOM BapHaHTE OCYIECTBICHHS R npeacTaBisieT coboi
HU30TPOIHII, R® npencrasisier co0oil MeTun U n paBHO 1. B KOHKpeTHOM BapHaHTE OCYLIECTBJIECHHS R’ u R’
MPECTaBISAIOT cOO0H METHI U N paBHO 1.

B 6osnee KOHKpETHOM BapHaHTE OCYLIECTBICHHS R' MpeaCcTaBaseT OO0 M30MPOIHII, R? w/um R’ npen-
CTaBJISAIOT cOO0M METHJI ¥ n paBHO 1.

B eme 6oee KOHKPETHOM BapHaHTE OCYLIECTBIICHHS TPOM3BOJHOE alIkaHOJIAaMHHA UMeeT Gopmyiy II:
CH

¢dopmyna I1
310 coenuHenue dopmyinsl 11 Taxke nzsectHo kak ICI 118,551 u umeeT xumuyeckoe HazBaHHE IpUTPO-D,
L-1(MetmnunaeH-4-unokcH)-3-u3onponuaaMuHooyTas-2-oi. ICI 118,551 umMeer k03¢ GHUIMEHT CENEKTUBHOCTH

B2/B, no menbiieit mepe 50, kak onpexaeneHo u onucaHo B Life Sciences, 27,671 (1980) and Bilsky et al., J. Car-
diovasc. Pharmacol., 5, 430-437 (1983).
CrenyeT OTMETHTB, YTO NIPOM3BOJHOE alkaHoJaMUHa (opmyibl | HMeeT 1Ba aCHMMETPHYECKUX aToMa yr-
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nepoaa, a uMeHHo, rpynnsl -CHOH- u -CHR -, ¥ 4TO 103TOMY OHO MOXET CYLLIECTBOBATH B IBYX PALIEMHUYECKUX
JMacTepeon30MepHBIX (opMax, B GopMe TPEO U IPUTPO, U YETHIPE ONTUYECCKU aKTHUBHBIC (POPMBI, KOTOPEIC SIB-
Jst0Tes (+) U (-) u3oMepaMu Kaxaoil u3 pauemuueckux Gopm. CreayeT moHUMaTh, YTO HACTOALICE U300pETCHUE
OXBaTbIBACT JIIO6y[O 13 OTUX M30MCPHBIX (bOpM, KOTOPbIC OGJIa}.laIOT CCJICKTUBHOM aHTAarOHMCTUYCCKON aKTUB-
HOCTBIO B OTHOLICHUU [3»-aiPEHEPIUUECKOr0 PELETOPa, KaK OlPeeICHO BbILIE, I0OCKOJIBKY OOLIEU3BECTHO, KaK
MOJET OBITh BBIACJICH JIFOOOH KOHKPETHBIN M30MEp M KaK MOXXET OBITh M3MepeHa Jitobas CeleKTUBHASA OJIOKU-
pytoLLast akTUBHOCTb [3,-aJpEHEPrUYEeCKOro PELENnTopa, KOTOPOil OH MOXET 001aaThb.

Crepyer oHUMATh, YTO B 0OLIEM cilyyae ONTHUYECKUI U30Mep, KOTOpbIi uMeeT (S)-adcoitoTHyio KoHbU-
rypaumio rpynnel -CHOH, 6onee akTuBeH B KadecTBe [3-alpeHEPruuecKOro OJOKMPYIOLICrO CPEACTBA, 4YeM
COOTBETCTBYIOILMI N30Mep, KOTOPbIi uMmeeT (R)-abconoTHyro koHpurypauuto. Takxke U3BECTHO, 4TO B LIEJIOM
OPUTPO-U30MeD sIBIsieTCs 6oiiee )-CeICKTUBHBIM, YE€M COOTBETCTBYIOLLMI TPEO-U30MEP, HO 4TO KaK TPEo-, TaK
Y OPUTPO-M30MEPBI COEIMHEHMUIA 110 HACTOSALIEMY U300peTeHHIO 061a1atoT TpeOyeMOoii CeIeKTUBHOCTBIO.

Tepmun "dapmanieBrudecky rpuemiieMas CoJib MPUCOSIMHEHUS KUCIOTBI" OTHOCUTCS K JII000#H oM Ipu-
COCIMHEHMsl KUCJIOTBI, KOTOPasi IIPY BBEJACHUM PELMIMEHTY COCOOHA 00ecnedYuTh (MIPSIMO MM KOCBEHHO) CO-
e/IMHEeHHe, KaK OIMCAHO B HacTosLIeM AoKymeHTe. [IpearnoururesibHo, Kak UCIOJIB3YeTCsl B HACTOSILEM U300pe-
TEHUH, TEPMUH "(apMaleBTUYCCKU pUeMiieMast CoJib" 03Ha4aeT 0400PEHHBIN PeryIupyrowuM opraioM deme-
PaIBHOrO NPaBUTEIbLCTBA MM [IPABUTEIILCTBA IUTATa MJIM BHECEHHBIH B crimcok dapmakoneu CLIA wim npyroii
o0LenpU3HaHHOM (hapMaKonen Ul NPUMEHEHUS Ha JKMBOTHBIX M, B 4YaCTHOCTH, Ha mojsax. Ilomydenue coneit
MO>KHO OCYLIECTBJISITH METOJAMH, U3BECTHBIMU B JaHHON 00JaCTH TEXHUKU. MILIFOCTPaTMBHBIMU HEOrPaHUYH-
BAIOLMMU NpUMepamMy (apMaLeBTUYECKH MTPUEMIIEMO KHCIOTHO-aAAMTUBHOM COJIM MPOU3BOJHOTO aJIKaHOJIa-
MuHa GopmMyns! | sBisieTCs, HAIIpUMEp, COJIb, MOJY4EHHAs U3 HEOPraHU4YECKOH KHUCIIOTHI, HAPUMED, TMAPOXJIO-
pua, ruapodpomun, pocdar nnn cyiabdar, WM Colb, MOTY4YEHHAs U3 OpPraHUyYecKas KUCJI0Ta, HalpuMep, OKca-
Jlat, JaKTaT, TapTpar, aucTaTr, caauuuiar, uurpar, O6eHsoar, B-nHadroar, agunar uau 1,1-meruneH-6uc-(2-
rUApPOKCcH-3-HaToaT), UM COJIb, NOJIYYCHHAS U3 KUCJIOH CUMHTETUYECKOW CMOJIBI, HANpUMED, CyJb(upoBaHHas
[IOJIMCTUPOJIbHAsA CMOJia. B KOHKPCTHOM BapHaHTC OCYLUCCTBJICHUSA Cl)apMaL[eBTl/l'-IECKI/I npuemMjieMast CoJib IIpu-
COC/IMHEHUsI KUCJIOTBI MPeACTaBIsieT co00it ruapoxyiopul. B 6ojiee KOHKPETHOM BapHaHTe OCYLICCTBICHUS Ce-
JIGKTUBHBII aHTArOHUCT aHTArOHUCTA [3,-aAPEHEPrMYECKOr0 PELENTopa MpeACcTaBIseT co00il TMAPOXIOPUAHYIO
conb coenuHenus ¢popmyisl 11

B APYroM KOHKPETHOM BapuaHTC OCYLUCCTBIICHUA CCJICKTUBHBIM aHTArOHUCT B2-aupeﬂepl‘uqecxoro peuei-
TOpa BbIOpaH U3 NEepeUHs, BKIIOYAIOLIEr0 CJCAYIOLINE COCAMHEHUS.

byrokcamuH.

Xumu4eckoe Ha3BaHuE [uis OyToKkcaMHuHA mpeacTaBiseT codoit DL-sputpo-a-(2,5-numeToxcudenun)-3-
TpeT-0yTHIaMUHONIponanon ruapoxjiopua. OmnpeneneHue 6e€Ta,-CENCKTUBHOCTH OYTOKCAMHMHA ONKCAHO B
ODonnell and Wanstall, Naunyn-Schmiedeberg's Arch.Pharmaco., 308, 183-190 (1979), B koTopoM omnucaHo,
4TO KOd()(HULMEHT CeJIeKTUBHOCTH B,/ cocTaBiseT o MeHbluei Mepe 17.

H35/25.

XUMuyecKoe Ha3BaHUE ULt H35/25 MPEACTABIACT 1-(4'-meTundennn)-b 2,2-1-
M30MPONUIAMHIHOIPONAHOI.

IIpenanrepour.

I[Ipenanrtepon npeacTasisieT coboii coenuHeHue Hopmyinl

oH |,
O\/k/N\(
30

HO

CeniekTrBHAsE aHTArOHUCTUYECKAsi aKTUBHOCTD [3,-ajpeHepruyeckoro peuentopa onvcana Johansson and
Waldeck, J. Pharm. Pharmacol., 1988, 32(9), 659-660.

Paznuunblie 4- u 5-[2-rugpokcu-3-(M30MponuIaMMHO )IIPoroKcH |6eH3uMuaa30ibl, kak onucano Crooks et
al., J. Med. Chem., 22(2), 210-214 (1979).

1-(Tper-byruiamuto-3-o0Ji-2-mponuin)okcumMuno-9 ¢ayopen, kak ornucano Imbs et al., Br. J. Pharmacol.
60(3), 357-362 (1977).

Paznuunbie 2-(ajibga-ruapokcuapmwiMeTu)-3,3-uMeTUiIa3upuanHel, Kak onucano Jain et al., J. Med.
Chem., 21(1), 68-72 (1978).

Tepmun "neueHue", KaK UCHOIB3YETCS B HACTOALICM JAOKYMEHTE, OTHOCUTCS K JII0O0MY mpoueccy, ACHCT-
BUIO, IPUMEHEHUIO, TEPANUH UM TOMY MOJO0OHOMY, I'Ie CYOBEeKTY (MM MaUMEeHTY), BKJIIOYas YeJIOoBeKa, OKa3bl-
BACTCsk MEIMLMHCKAS MOMOLLb C LEJIbIO YIYYIICHUS COCTOSHUS CyObeKTa, NPsIMO MIIM KOCBEHHO, WM 3aMe/Ie-
HHS IPOrPECCUPOBAHUS COCTOSHUS MJIM PaccTpoiicTBa y cyObekTa, MM 00JIer4eHus 10 MEHbLICH Mepe OJHOr0
cuMnToMa 3a00JIeBaHUs MIIM PACCTPOMCTBA, I0BEPraeMoro Je4EHHIO.

Tepmun "npodunakrrka”, Kak UCMOJIb3YETCs B HACTOSILEM AOKYMEHTE, OTHOCUTCS K BBEICHUIO COCIMHE-
HMSL 110 M300PETCHUIO HAa HAYAJIBLHOW WJIM paHHEH CTaauM 3a00JICBaHUS WIIM TAKXKE U MPEJOTBPALLCHHUS €ro
BO3HUKHOBCHMUA.
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Tepmun "6one3np ¢on I'unnens-Jlungay" unu "6onesnr VHL", unu "3aboneBanue ¢on I'unmens-
Jlunpay", unu "3aboneBanne VHL", umu "cunnpom VHL", uiu "cunnpom don I'unnens-Jlunaay" npu ucnoin-
30BAHUM B HACTOSIIEM JOKYMEHTE OTHOCHUTCS K PEAKOMY 3a00J€BaHHIO, BRI3BAHHOMY MyTalMell B OMyXOJIEBOM
cynpeccope Von Hippel-Lindau (VHL), npuBoasmeii k orcyrcrButo 6enka VHL unu x abeppaHTHOMY HEYHK-
moHansHoMy Oenky VHL. YV mroneit ¢ 6onesnsto ¢on 'unnens-Jluanay 6su1o BeIsBIeHO 6onee 370 Hacneact-
BeHHbIX MyTanuii B rene VHL (http://www.umd.be/VHL/). Myranuu rena VHL, cBs3aHHBIE ¢ 3TUM COCTOSHH-
eM, 100 MpeAOTBPAIAIOT NPOAYIUPOBaHUE Kakoro-nubo Oenka VHL, nu6o npuBoasT k BepabOTKE aHOMAJb-
Hoil Bepcuu Oenka. bonesns VHL xapakrepusyercs o0pa30BaHUEM MHOMXECTBEHHBIX JAOOPOKAYECTBEHHBIX U
37I0KaYECTBEHHBIX ONMYXOJEH U 3aNOJHEHHBIX KHUAKOCTHIO MEIIOYKOB (KHCT) BO MHOTHX Pa3MHYHBIX YacTAX Te-
JIa, BKJIIOYas: TeMaHrHo0nacToMy cetuatku, remanruobnactromy ITHC, cBetnoxnetounsiit pak nmouku (CCRCO),
(heoXpOMOIIMTOMY, ONYX0JIb OCTPOBKOB JlaHrepraHca, OnmyXony SHA0IMM(GaTHUECKOro MEIIKA U KUCTHI B AUYKAX
U IHUPOKOHU CBA3KE.

Tepmun "nanuent” wnu "cyObekT", Kak UCMONB3YETCSA B HACTOSIIEM ONUCAHUU, OTHOCUTCS K JIIO0OMY KHU-
BOTHOMY, NPEANOYTUTEIHHO MIIEKOMHUTAIOMIEMY, U BKJIIOYAET, HO HE OTPaHMYMBACTCS MMH, JOMAIIHUX U CEJNb-
CKOXO3SHCTBEHHBIX KMBOTHBIX, IPUMATOB U YEJIOBEKA, HANPUMED, YEJIOBEKA, IPUMATOB, KPOME UeJIOBEKa, KO-
pOB, Jomaaei, CBUHEH, OBEll, K03, CO0aK, KOIEK MM I'PBI3YHOB. B npennoyTUTeIhHOM BapHaHTE OCYILECTBIIC-
HMS CYOBEKT MpEACTaBIsAET COO0H YeIoBeka M0O0ro Bo3pacTa M pachl. B HacTosmeM M300peTeHHH ManueHT
cTpanaet ot 6one3nu GoH I'unnens-Jlunnay.

Tepmun "nanueHt ¢ 6one3nsio ¢hon ['unnens-JIuaaay", UCIONBE3YEMEBIil B HACTOAIIEM TOKYMEHTE, 03Hava-
€T, YTO y ManueHra auarHoctuponana Oone3nb VHL. bonesns VHL MoxkeT ObITh AMAarHOCTUpOBaHa COIVIACHO
CIEAYIOMMM Auarnoctuueckum kpurepusm (Frantzen et al., Von Hippel-Lindau Syndrome, GeneReviews®):

y MHAUBUAYYMa, HE UMEIOLETO ceMeliHoro anamHe3a Oonesnu VHL, 6one3ns VHL auarnoctupyercs, ec-
JIM y MallMeHTa UMEIOTCS /1B UK OoJiee XapaKTepPHBIX ITIOPAKEHHUS:

JBe UM Oojee reMaHrnoOIacTOMbl CETYATKHU, MTO3BOHOYHUKA MIIM MO3ra MM OJHa reMaHrHodIacToma B
COYETAaHMU C BHUCIEPAIBHBIM NPOSBICHUEM (HANPUMED, MHOXKECTBEHHBIC KHCTBHI NMOYKH MM ITO/DKETYAOYHOM
KeJe3bl).

[ToueuHo-KkNETOUHAS KAPIIUHOMA.

DeoXpOMOIMTOMBI HA/IITOUYEYHUKOB U BHEHAATIOUEUHHKOBBIE ()eOXPOMOIIUTOMBI.

Pexxe, onyxonu sH10IMM(}AaTHIECKOTO MEIIKA, COCOYKOBAs IUCTaJ€HOMA NpHUAaTKa AWYKa MM IIMPOKOH
CBSI3KM MM HEHPOIHTOKPUHHBIC OITYXOJIH MODKENTYIOYHOH HKETe3bl.

VY MHAMBUAYYMA C NOJ0XKUTENBHBIM aHaMHe3oM Oone3nu VHL, 6onesns VHL auarnoctupyercs mpu Ha-
JMYUM OJHOTO MITH HECKONBKUX U3 CICAYIOMUX NPOSBICHUH 3a060IeBaHUA:

AHI'MOMa CETYATKY;

CTNMHAIBHAS MM MO3XKEYKOBAs reMaHrHo0IacToMa,;

(heoXpOMOIMTOMBI HAATIOYEYHHKOB U BHEHA/IIIOYEYHUKOBBIE (HEOXPOMOLIMTOMBI;

MOYEYHO-KIIETOYHAS KapIUHOMA;

MHOYXECTBEHHBIE KUCTBI IOUEK M TTOKEITYA0UHOH JKENIEe3bl.

B nmo6om ciyuae, xorja reTepo3uroTHslil repMuHanbHelii VHL naTorenHslit BapuaHT uaeHTHGUIHUPYETCS
C TTIOMOIIBIO MOJIEKYJIIPHOTO TECTUPOBAHMUS.

B koHkpeTHOM BapuaHTe ocyuiecTBiIcHUsS 3aboneBanue VHL BO3HMKAeT ¢ MOSBICHHEM O/HOH MIIM He-
CKOJIbKUX OIyXOJIEH.

B KOHKpETHOM BapuMaHTE OCYIECTBICHHUS H300pETEHHE OTHOCHTCS K CEIEKTMBHOMY AHTaroHUCTY [r-
a/IpeHEPTUUECKOro PEUENTOPa /Ul NPUMEHEHUS NIPHU JICYEHUH W/MIIM NPOUIaKTHKE ONYXOIH Y NMalleHTa ¢ 60-
ne3upto GoH I'unnens-Jlunnay.

Tepmun "onyxonp" unu "pax", kak UCTIOIB3YETCA B HACTOAIIEM JOKYMEHTE, OTHOCHTCS K IIMPOKOH rpym-
e 3a60J€BaHuUi, BKIIOYAIONIMX HEPETYIUPYEMBIH POCT KIETOK M KOTOPBIE TAKKE HA3BIBAIOT 3I0KAYECTBEHHBIMH
HOBOOOpa30BaHUSAMU. TepMUH OOBIYHO NPUMEHAETCS K 3a0O0JIEBAHUIO, XapaKTEPU3YIOMIEMYCS HEKOHTPOJIHpYe-
MBIM JIEIEHUEM KJIETOK (MJIM YBEIMYEHHEM BBDKMBACMOCTH MM YCTOMYMBOCTH K allONTO3Y) U CIIOCOOHOCTHIO
yKa3aHHBIX KJIETOK NPOHUKATH B APYTUE COCEHHE TKAaHU (MHBA3MSA) U PACTIPOCTPAHATHCSH B IPYTUE 00IacTH Te-
71a, T7e KJIETKH OOBIYHO HE JOKATHU3YIOTCS (METACTa3upoBaHue) yepe3 TUMGpaTHIeCKUE U KPOBEHOCHBIE COCY/IB,
IMPKYJIMPOBATh Yepe3 KPOBOTOK, a 3aTEM ITPOHUKATh B HOPMaJbHBIE TKAHM B APYIMX HACTAX Tela. B koHkper-
HOM BapHaHTE OCYIECTBICHUS paK NMPOABIAETCSA Kak JOOPOKAaueCTBEHHAS ONYXOJb, TO €CTh OMYXOJHU, KOTOPHIE
HE MOTYT PaclpoCTPaHATHCS B pE3yabTaTe MHBA3MM UM METACTA3MPOBAHHUSA, TO €CTh OHM PACTYT TOJBKO JIO-
KanbHO. B IpyroM KOHKPETHOM BapHaHTE OCYIECTBICHHUS PaK MPOSABIAETCSA KaK 3/I0KAYECTBEHHAS OMYXOIb, TO
€CTh ONYXOIIb, KOTOpas ClocoOHa PacIpOCTPaHATHCS MYyTEM HHBA3UH U METACTa3UpPOBAHMUS.

NnmrocTpaTUBHBIMH HEOTPaHUYMBAIONMMHU TIPUMEpPAMH OIyXoneil sABIAIOTCS remaHruobiacroma, geo-
XPOMOIUTOMA, ONMYXOJb IHAOIUMPATHUECKOrO MEIIKA, TUM(OUUTAPHBIA paK, OCTPHIIl MHEIOMIHBIN JeiKko3,
anpBeoIApHas pabJOMHOCAPKOMA, paKk KOCTH, paKk IOJIOBHOIO MO3ra, pak MOJIOYHOH )KeJIe3bl, pak aHyca, aHalb-
HOTO KaHasa MM aHOPEKTyMa, paK Iiasa, pak BHYTPUIIEUEHOUHOT'0 JKEJIYHOTO NPOTOKA, paKk CYCTaBOB, Pak IIEH,
KETYHOTO NY3BIPS MM MJIEBPHI, paKk HOCA, MOJOCTH HOCA MJIM CPETHETO yXa, Pak BYIbBBI, XpPOHUUYECKHUH TUMO-
JIeK03, XpPOHUUYECKUH MUETIOMIHBIH pak, pak MEeHKH MaTky, IIIMoMa, TuMdoMa X0oDKKMHA, pak runodapuHkca,
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pak NOYKHM, pak rOpTaHM, paK MEUYEHH, paK JETKOTro, 3T0Ka4eCTBEHHAs ME30TEIMOMA, METaHOMa, MHOXKECTBEHHAS
MHEJIOMA, paK HOCOTJIOTKH, HEXO/DKKUHCKAs TUMoMa, pak SUYHUKA, KUCTY B IIMPOKOH CBSA3KE, pak OpIOIIHOH
TMIOJIOCTH, CallbHUKA M OpPBDKEHKHU, paKk INIOTKHU, paKk MpEACTaTelIbHOMN JKeNle3bl, paK MpsIMOi KUIIKH, paK MOYKH,
BKJTIOYAs MOYEHHO-KJIETOYHBIH pak, pak KOXHM, pak MATKHX TKaHEH, pak sMuKa, KUCTHl AMYEK, PaK IUTOBUIHOH
’KeJIe3bl, paKk MOYETOYHUKA, PAK MOUEBOTO MY3bIPA M PaK XKETyI0UHO-KUILIEYHOTO TPAKTa, TaKoH Kak, HarnpuMmep,
pak MHUIIEBOJA, PAK XKEITYIOYHO-KUIIEYHOTO TPAKTa, PaK MOHKENYI0YHOH jKEIe3bl, BKIIOYAs ONyXOJb OCTPOB-
koB JlaHrepraHca, pak »enyjaka, pak TOHKOH KHIIKH, FaCTPOMHTECTHHANBHYIO KapIMHOUAHYIO OMYXOJNb, Pak
TIOJIOCTH PTa, KOJIOPEKTATIBHBIN paKk U renaToOMIMapHBId pak.

B KOHKpETHOM BapHaHTE OCYIIECCTBICHHMS ONYXOIb HE SBIAETCH ONYXOJBIO NMO/DKETYIOYHOH JKENE3Bl.
TepmuH "onmyxonb NMOHKETYAOUHOH Kene3bl", UCMIONIb3YEMBIH B HACTOSAIIEM JOKYMEHTE, BKIIOYAET KaK JK30K-
PMHHBIE, TaK U 9HJOKPUHHBIE ONYXOJIH. DK30KPHUHHBIE OMYXOJIH MOKETYI0YHO XKene3bl BKIIOYAIOT a/IeHoKap-
IIMHOMY, allMHAPHO-KJIETOUHBIH pak, BHYTPUIPOTOKOBYIO MaNUIIApHO-MYIHMHO3HYIO onyxodab (IPMN), mynu-
HO3HYIO IIUCTAJCHOKAPIMHOMY, CPEIM NMPOYMX. DHIOKPHHHBIE ONYXOIH B MO/DKENYI0YHOM jKelese, TakkKe Ha-
3bIBAEMBIC "OMYXOJAMHU OCTPOBKOBBIX KIIETOK', BKIIOYAIOT TaCTPUHOMY (CHHAPOM 30JUTHHrepa-IILTHCOHA),
IIIOKAaroMy, MHCYIHMHOMY, coMmatoctatuHomy, BUIlomy (cunapom Beprepa-Moppucona), arpodupoBaHHYIO
ONYXO0Jb OCTPOBKOB MOKETYMIOUYHOHN kKeNe3bl U MHOXKECTBEHHYIO SHIOKPUHHYIO Heomnazuiwo tuna-1 (MENL)
cpeau Apyrux. B Gonee KOHKPETHOM BapHaHTE OCYIIECTBICHHUS ONYXOJb HE SABIAECTCH SK30KPHHHOM ONYXOIbIO
MO/KEY0YHOH kene3sl. B emie 6onee KOHKPETHOM BapHaHTE OCYILECCTBICHHS OMYXONb HE ABIAETCH ajcHO-
KapIMHOMOM IO/KETYA0UHON JKENE3bI.

B npyroM KOHKpETHOM BapHMaHTE OCYIIECTBICHHUS ONYXOJb BhIOpaHa U3 reMaHIMOONIACTOMEI, CBETIIOKIIE-
TouHoro paka nouxku (CCRCC), heoXxpoMOLMTOMEI, ONyX0JIH OCTPOBKOB JlaHrepranca, onyxoiau dHI0IuMbaTu-
YECKOIo MEIKA U KUCT B AMYKaX M IIMPOKOIl CBA3KE.

TepmuH "remanruo6racroma”, UCIIONB3YEMBIH B HACTOSIIEM JOKYMEHTE, OTHOCUTCH K 10OpOKaueCTBEH-
HOl BEICOKOCOCYMCTOH OIyXOJIH, KOTOPas MOXKET BO3HUKATh B [ICHTPANBHOH HEPBHOM cHcTeME (TOJIOBHOH HITH
CIIMHHOM MO3r) U B ceTyaTke. B 0onee KOHKPETHOM BapUAaHTE OCYIECTBICHUS ONMYXOJb MPEACTABIET COOOH
remaHruo6nacromy. B emie 6onee KOHKpETHOM BapHaHTE OCYIIECTBICHUS ONYXOJb MPEACTaBIsAET COO0H reMaH-
ruo0IacTOMy CETYATKU MM T€eMaHrHo0IacTOMY EHTPAIbHONW HEPBHOM CUCTEMBI.

Tepmun "cBernokneTounslit pak nouku" uan "ccRCC", ucnonp3yemsplit B HACTOAIIEM JTOKYMEHTE, OTHO-
CUTCH K MOYEYHOH KOPTUKAIBHOM OMyXoiM, OOBIYHO XapaKTepH3YIOIEeHcs 310KaueCTBEHHBIMH IMUTEIHATBHbI-
MM KJIETKAMHU € NPO3payvyHoil IUTOMIA3MON M KOMNAKTHO-A/IbBEOIIPHBIM MM allMHAPHBIM XapaKTEPOM pocTa C
BEHO3HOU COCYAUCTOH CETBIO.

Tepmun "deoxpomonuroma" ummn "PCC", ucnons3yemslii B HACTOAIIEM JOKYMEHTE, OTHOCUTCS K Helpo-
SHJIOKPHHHOH OITyXOJIM MO3TOBOTO BEIIECTBA HA/JNOYECYHUKOB MM BHENOYEUHOH XpoMadduHHO TkaHu, cdop-
MHUPOBAaHHOH B 3BOJILBEHTE IOCIE POXXACHUS, KOTOpas BBIJIENAET OOIBIIOE KOJTHYECTBO KATEXONAMHHOB, B OC-
HOBHOM HOPA/JpEHAIMH U, B MEHBIIEH CTENIEHH, aJpEHAIHH.

TepMuH "onyxoip 3HT0IMMGATHIECKOTO MEIIKA", HCTIONIB3YEMBIil B HACTOSIIEM TOKYMEHTE, OTHOCUTCS K
NanUUIPHOMY 3IMUTEIMAIEHOMY HOBOOOPA30BAHMIO, BO3HUKAIONIEMY B JHIOIMM(ATHYECKOM MEIIKE MM JH-
J0IUMGbaTHYECKOM MPOTOKE.

Tepmun "kucra", UCTIONB3YEMBIH B HACTOAIIEM JAOKYMEHTE, OTHOCUTCS K KIIACTepy KIETOK, CrpyNIHpo-
BaHHBIX BMeCTe ¢ 00pa3oBaHHeM Melika. OTIMYUTENEHOH 0COOEHHOCTBIO KUCTHI ABNAETCS TO, YTO KIETKH, 00-
pazyromue "000JI0YKy" TAaKOrO0 MEIIKA, SBISIOTCS SBHO HCHOPMAIBHBIMHU (KaK IO BHEIIHEMY BUIY, TaK U MO
MOBE/ICHUIO) MO CPABHEHMIO CO BCEMHU OKPYXAIONIMMHU KIETKAaMM /U1 JaHHOTO MECTONoJokeHUs. OH MOXET
COJIEpXKaTh BO3AYX, KUIKOCTH HIIM TMOJNYTBEPAOE BEUIECTBO. B KOHKpETHOM BapMaHTE OCYIIECTBICHUS KUCTHI
MOpPAXKAIOT AUUKU HITH IIMPOKYIO CBS3KY.

Jlnst ero BBeJEHMS NMAIMEHTY CENEKTUBHBIN aHTAaroHUCT [3,-aAPEHEPIHYECKOro pelenTopa 1no u3obdpere-
HMIO, IPEANOYTUTEIHHO MPOU3BOIHOE aNKaHoNIaMHuHa GopMyasl I, Gonee npeanoYTUTEILHO TPOU3BOTHOE AllKa-
HonamuHa ¢Gopmyasl Il uam ero apManeBTHyecku NpueMiaeMas collb MPUCOEAMHEHUS KUCIOTHI, OyaeT cdop-
MYJIUPOBaH B (hapMaleBTHYECCKOH KOMITO3HIINH.

Tepmun "dapManeBruueckas KOMIO3UIUA", HCIIOIb3YEMBIH B HACTOSAIIEM JTOKYMEHTE, OTHOCUTCS K KOM-
MO3UIMHU, COJepXKalleil TepaneBTHYECKM J(PQEKTUBHOE KONMYECTBO CENEKTMBHOI'O aHTaroHucra [3,-
a/IpeHEPTUYECKOr0 pPelenTopa o U300pETEHHIO, MPEANOUTHTEIFHO NPOU3BOTHOE aNkaHoNaMuHa (GopMyis! 1,
6oriee MPEANOUTHTENRHO ankaHonaMuHa ¢hopMysl hopmynsl 11, uam ero dapmManeBTHUECKH TPUEMIIEMYIO COTIb
MPUCOETUHEHHS KUCIOTHI U, IO MEHBIIEH Mepe, hapMaleBTHYECKU TPUEMIIEMBIH SIKCIIMITMEHT UIIH HOCUTEb.

Tepmun "tepaneBruuecku 3)(PEKTUBHOE KONMUYECTBO", MCHONB3YEMBIH B HACTOSIIEM JOKYMEHTE, OTHO-
CHUTCS K KOJTMUECTBY COCTUHEHHUS, TOCTATOYHOMY JUIs 0OecredeHus xemaeMoro 3¢ dexTa, 1, kKak npaBuio, 6yaet
OTIPECTATLCS, CPEAU NPOYUX NPUUYMH, XapaKTEPUCTHKAMH CaMOT0 COCAMHEHHUS U TOCTHIAaEMBIM TEpaneBTHYC-
ckuM 3ddekToM. ITO TakxKe OYIET 3aBUCETh OT CYOBEKTA, MOAIEKAIIETO JICUCHHIO, TSHKECTH 3a00JI€BaHUs, OT
KOTOPOTO CTPAJacT yka3aHHBI CYOBEKT, BRIOPAHHOH JekapCTBEHHOU (opMBI, ciocoba BBeneHus u T.11. [1o aToit
NPUYUHE JI03BI, YIIOMSHYTHIE B HACTOSAIIEM M300pETEHHHU, TODKHBI pACCMATPUBATHCSA TOJIBKO KaK PYKOBOJCTBO
JUISL CHIEMAIMCTa B AaHHOH 001acTH, KOTOPBIH TODKEH KOPPEKTHPOBATh 1036l B 3aBUCHMOCTH OT BBIIICYTIOMS-
HYTBIX TIEPEMEHHBIX.
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Jlaxke eciu MHAMBUAYaIbHBIE MOTPEOHOCTH BapbUPYIOTCS, ONMpPEACICHUE ONTUMAIBHBIX JMANa30HOB I
TepaneBTHYEeCKU d(PPEKTUBHBIX KOIMYECTB COETUHEHUI U1 TPUMEHEHHS B COOTBETCTBUM C M300pETEHUEM OT-
HOCHUTCS K OOIEMY OMBITY 3TUX CNIEHUATUCTOB B JaHHOH 001acTu. B o0meM ciaydae, 103UpOBKa, HEOOXOAUMAS
st obecnieueHus dQQPEKTUBHOTO JIeUEHHs, KOTOPas MOXET PETyIHpOBAThCA OJHUM CIICHHATIUCTOM B JAaHHOM
00macty, OyJEeT BapbUPOBATHCH B 3aBUCUMOCTH OT BO3pPAacTa, COCTOSIHUA 3710pOBbs, dhusnueckoit GopMel, noma,
MUTaHMS, MACCHI, CTETICHU albTEPallMM PELENTOPa, YaCTOTHI JICYECHHS, XapaKTepa U COCTOSHHUS TOBPEXICHUS,
XapakTepa M CTENECHU HapyIIEHUS MM 3a00/IeBaHUSA, COCTOSHHUE 3710pOBbs CyOBEKTa, crocoba BBeAcHUS, dap-
MaKOJIOTHYECKMX KPUTEPHUEB, TAKUX KaK aKTUBHOCTD, 3P eKkTHBHOCTD, (hapMaKOKHHETHYECKOTO U TOKCUKOJIOTHU-
YECKOro MPOQUIs KOHKPETHOTO HCMOIb3YEMOIO COEAMHEHUS, €CIM HCIONB3YETCS CHUCTEMHas IOCTaBKa Jie-
KapCTB, U €CJIM COCMHEHUE BBOJUTCS KaK YacTh KOMOMHAIMM JekapcTB. KomnyecTBO coeMHEHUS UIs IpUMe-
HEHUS B COOTBETCTBHHU C H300pPETEHUEM, KOTOPOE SBNSAETCS TepaneBTHYECKU dPHEKTUBHBIM JUIS NPO(UIAKTUKH
W/MIM JIeUYeHUs UIIEeMHHU/penepdy3noOHHOTO MOBPEXICHUS Y CYObEKTa, MOXET OBITH ONMpPEAEICHO OOBIYHBIMU
KIMHHYECKUMH MeToaaMH (cM., Harmpumep, The Physician's Desk Reference, Medical Economics Company, Inc.,
Oradell, NJ, 1995, and Drug Facts and Comparisons, Inc., St. Louis, MO, 1993).

B KOHKpEeTHOM BapHaHTE OCYIIECTBICHHUS TepaneBTUUECKH 3()(HEKTHBHOE KOIHYECTBO BBHI3BIBAET YMEHB-
IIEHUE OJIHOTO MM HECKOJIBKHX CUMNTOMOB 3aboneBanuss VHL. B kOHKpeTHOM BapHaHTE OCYIIECTBICHUS Ce-
JICKTUBHBII AHTArOHUCT [3,-aPEHEPTUUECKOT0 PELENTOpa, NPEANOUTHTENFHO NPOM3BOJHOE alKaHOIAMHUHA
dopmynsl I, Gonmee MpeANOYTUTENHHO NMPOU3BOAHOE ankaHojaMuHa Gopmyas! II umm ero dapManeBTuyecku
MPUEMIIEMYIO COJIb TPUCOCAMHEHMS KHUCIOTHI, BBOJAT B 103¢ OT mpumepHo 0,2 MI/KI/AE€Hb 1O NPUMEPHO
S MI/KI/IeHb, TPEeNNOYTUTEIbHO OT npuMmepHo 0,5 wmr/kr/aeHs, npumepHo 0,7 MI/KI/feHb, NPUMEPHO
1 Mmr/kr/nensp, mpumepHo 1,5 Mr/kr/maeHp npumepHo 1,7 Mr/kr/aens, npuMmepHo 1,9 MI/Kr/meHp, NpHUMEpHO
2,1 Mr/kr/meHs, mpUMEpHO 2,2 MI/KI/ACHb, IPUMEPHO 2,5 MI/KI/ACHBL, MPUMEPHO 2,7 MI/KI/ICHB, IPUMEPHO
2,9 Mr/kr/nesp, npuMepHo 3,1 MI/Kr/AeHs, mpuMepHO 3,3 MI/KI/IeHb, 10 npuMepHO 4,9 MI/KI/ICHb, TPUMEPHO
4,8 Mr/xr/nesp, npumepHo 4,7 Mr/kr/neHs, npuMepHo 4,6 MI/Kr/acHb, mpuMepHo 4,5 Mr/kr/neHs. B 6onee koH-
KPETHOM BapMaHTE OCYIECTBICHMS CEICKTUBHBIN AHTArOHUCT [3,-apEHEPTUUECKOro pelenTopa, NpearnoyTH-
TEIHHO NPOU3BOAHOE ankaHoJaMuHa (opMynsl I, Gonee nmpeanoYTUTENHEHO NPOU3BOIHOE alKaHoIaMHuHa (op-
mynsl II um ero dapmaneBTHUECKH TPUEMIIEMYIO CONb NPHCOEAMHEHUS KUCIOTHI, BBOJAT B 103€ OT 3,3 MI/KT
Macchl Tena/feHs 10 4,5 Mr/kr Macchl Tena/neHb. B apyrom 6osiee KOHKPETHOM BapHaHTE OCYIECTBICHHS, Ce-
JICKTUBHBII AHTArOHUCT [3,-aPEHEPTUUECKOr0 PELENTOpa, NPEANOYTHTENFHO NPOM3BOJHOE alKaHOIAMHUHA
dopmynsl I, Gonee MpeANOYTUTENHHO NMPOU3BOAHOE ankaHojdaMuHa Gopmyas! Il uam ero dapManeBTuyecku
MPUEMIIEMYIO COJIb MIPUCOEAMHEHUS KUCIOTHI, BBOAAT B 03¢ OT 0,5 MI/KI Macchl Tena/fieHb A0 | MI/KT Macchl
Tena/neHb. B eme Oonee KOHKPETHOM BapUAHTE OCYIUIECTBICHUS, CEJIEKTUBHBIA AHTAaroHUCT [3,-agpeHeEp-
TMYECKOT0 pEleNnTopa, NpeNnoYTUTEIRHO NPOU3BOIHOE ankaHOIaMUHA GopMyisl I, Gonee mpeanoyYTUTEIHHO
NPOU3BOHOE ankaHodaMuHa ¢opmyinsl II unu ero dapmaneBTHUECKH MPUEMIIEMYIO COJIb NPHCOCIUHEHHS KHU-
CJIOTEL, BBOAAT B J03¢ 0,81 MI/KT Macchl Tena/acHb.

Jo3bl coeMHEHHI 10 M300PETEHUIO MOTYT OBITH BBIPAXKEHBI TMOO B MI' aHTArOHUCTA Ha KT MAacchl Tela,
1100 B MI' aHTArOHUCTA Ha KBAJPATHBIH METP NOBEPXHOCTH Tena. ONBITHBI CIENMATUCT 3HAET, KaK ONpPEICIUTh
7103y 111 KOHKPETHOT'O )KUBOTHOTO, B YACTHOCTH, 103y JIS YENOBEKA, U3 /103, IKCIIEPUMEHTAIHHO IPOBEPEHHBIX
Ha Mblmax. Hanpumep, crates ot Reagan-Shaw S. et al. (Reagan-Shaw S. et al. "Dose translation from animal to
human studies revisited". FASEB J 2008, 22(3):659-661), npenocTaBiieT cTaHAapPTHBIC KOIPPUIIUECHTEI mepe-
cdera, UCNOJb3yEMBIE A IPEOOPa30BaHUS MI/KT B Mr/m’.

Jo3a (Mr/kr) x K,=no3a (MI‘/Mz).

B crarpe Takke 0OBACHAETCS, YTO 3TO MPeoOpa30BaHHUE ABIAETCH OCHOBOH /Ul NpeoOpa3oBaHHs A03BI Y
NIEPBOTO BU/IA )KMBOTHBIX B 7103y y BTOPOTO BH/a *XMBOTHBIX (anIoMeTpuueckuil nepeBoa a03sl). Takum obpa-
30M, 71032 >KUBOTHOro (AD) B MI/Kr MOXeT ObITh NpeoOpa3oBaHa B 3KBUBAIECHTHYIO 103y denoseka (HED) B
MI/KT ¢ UCTIOJIB30BAHUEM CEAYIomEit HOpMYIIBI:

HED (Mmr/kr) = AD (mr/kr) x (;kuBoTHoe K, /uenosex K,),

rae K., A11 xaxxaoro Buaa nokazaH B Tabn. 1 (naHHble B3ATHI U3 Reagan-Shaw S. et al. "Dose translation

from animal to human studies revisited". FASEB J 2008, 22(3):659-661).



044366

Ta6nuua 1
Koadduuunent K., 11 npeobpazosanus AD 8 HED
Bua K k03pduunenr
B3pOCIIbIE 37
Yenosek
neTu 25
6abyuH 20
Cobaka 20
obe3bsiHa 12
KPOJIUK 12
MOpCKasi CBUHKa 8
Kpbica
XOMSIK 5
MBILLb 3

Takum o6pa3oM, dKCIIepUMEHTHI ¢ 103aMH 10 MI/Kr y MBIIIEH COOTBETCTBYIOT OOILMM 103aM y 4eJIOBEKa
0,8 mr/kr.

B 1pyrom KOHKpETHOM BapHaHTe OCYILECTBJIEHHS CeIEeKTHBHBIN aHTarOHHUCT [3,-aJpeHepruueckoro peen-
TOpa, NPeANOYTUTEIBHO MPOU3BOAHOE aJIKaHONIAMKIHa GopMyJIbl I, 6oJiee MpeanoyTHTENbHO POU3BOJHOE ajlKa-
HojamuHa ¢opmynst 11 mnu ero papmaneBTHUEeCKH MPUEMIIEMYIO COJIb NPUCOESAUHEHHS KUCIIOThI, BBOJIAT Ye€JIO-
BeKy B J03e, Ile Kaxa0e BBEIeHHEe cocTaBiseT oT 0,2 A0 5 MI/M’. NPEANOYTHTETHHO OT MPUMEPHO
0,2 mr/kr/nens, npumepHo 0,25 Mr/kr/aess, npumepto 0,3 Mr/kr/aeHs, npumepHo 0,35 Mr/kr/aeHsb, NPUMEPHO
0,4 mr/kr/nens, npumepHo 0,45 mr/kr/nens, npumepHo 0,50 mr/kr/aeHs, npumepHo 0,55 MI/Kr/aeHsb, IpUMEpHO
0,6 mr/kr/nens, npumepHo 0,65 Mr/kr/aeHs, npumepHo 0,7 mr/kr/aeHs, npumepHo 0,75 Mr/Kr/aeHb, MPUMEPHO
0,8 mr/kr/nens, npumepno 0,85 mr/kr/nensp, npumepHo 0,90 mr/kr/aens, npumepHo 0,95 MI/Kr/aeHs, IPpUMEpPHO
1 wmr/kr/mens, mpumepHo 1,2 Mr/kr/meHp, npumepHo 1,4 MI/Kr/aeHb, nmpuMepHO 1,6 MI/KI/AeHb, MPUMEPHO
1,8 wmr/kr/neub, mpuMepHO 2 MI/KI/AeHb MPUMEPHO 2,2 MI/KI/OeHb, NMPUMEPHO 2,4 MI/Kr/meHb, MPHUMEPHO
2,6 Mr/kr/aeHs, npuMepHO 2,8 MI/KI/neHb, IPUMEPHO 3 MI/KI/AeHb, IPUMEPHO 3,2 MI/KI/OeHb, OO MPUMEPHO
3,4 Mr/kr/geHb, npuMepHoO 3,6 MI/KI/AeHb, NMpUMepHO 3,8 MI/KI/IeHb, MPUMEPHO 4 MI/KI/IEeHb, MPUMEPHO
4,5 Mmr/kr/neHp, NpUMEpHO 5 MI/Kr/neHs. B Gosee mpeanoyTHTeIbHOM BapHaHTE OCYIIECTBIICHHS CEeJEKTHBHBIHI
AHTaroHHUCT P,-aJpeHepruyeckoro pelenTopa, NpeAnoYTUTEIbHO NPOM3BOJHOE allkaHoIaMHHa GopMyisl I, 60-
Jiee NpeANoOYTUTENbHO MPOU3BOIHOE ajikaHoaMHuHa (opmyssl 11 niau ero gapmaneBTHUECKH MPUEMIIEMYIO COJIb
NPUCOEIMHEHHS KUCIIOTHI, BBOAAT B 103€ oT 0,7 MI/Kr Macchl Tesa/feHp 10 1 Mr/kr Macchl Tena/zieHb. B emre
GoJsiee MPENIIOYTHTENEHOM BapHaHTE OCYUIECTBJICHMS CEJICKTHBHBIN aHTArOHUCT [3,-aJpEHEPrHYECKOro pelern-
TOpa, NPEANOYTHTEIBHO MPOU3BOAHOE aJIKaHOJIaMKHHa GOopMyJIbl I, OoJiee MPeanoYTHTENBHO TPOU3BOIHOE ajlka-
HoamuHa Gopmyis! 11 uinm ero ¢papmaneBTHUECKH PUEMIIEMYIO COJIb TPUCOEAMHEHUS KUCIOTHI, BBOAST B 103€
0,81 Mr/kr Macchl TeJa/IeHb.

B 1pyrom KOHKpETHOM BapHaHTe OCYILECTBJICHHS CEJIEKTHBHBIN aHTarOHKUCT [3,-aJpeHepruueckKoro pelen-
TOpa, NPEANOYTUTEIBHO MPOU3BOAHOE alIKaHONIAMK1Ha GopMyJbl I, 6oJiee MpeanoYTUTENTbHO POU3BOJHOE ajlKa-
HoamuHa (opmysel II man ero ¢apmManeBTHYECKH NPHEMIIEMYIO COJIb MPUCOEIUHEHHS KUCIOTHI, BBOJAT €Xe-
JHEBHO, MPEINOYTUTENBHO 1 pa3 B IeHb, 2 pa3za B JeHb, 3 pa3a B JAeHb. B Oosee npeanoyTUTEIbHOM BapHaHTe
OCYLICCTBJICHUS BBOAAT | pa3 B JeHb. B ApyroM KOHKPETHOM BapHaHTEC OCYLICCTBICHHS CEICKTUBHBIA aHTaro-
HHUCT [3;-apeHepruyeckoro peuenTopa, NpernoyTHTEebHO NPOU3BOAHOE allkaHouaMuHa (opmynsl I, Gonee
NPEeANOYTUTEIBHO NMPOU3BOAHOE alkaHosamuHa (opmynsl II uan ero ¢apmaneBTHuecky NpUEMIIEMYIO COJb
MPUCOEAUHEHUS KUCJIOThI, BBOAAT B TeueHHue 10 queit, 15 nueit, 20 guen, 25 nHel, 1 mecsaua, 2 mecsues, 3 Me-
csueB, 4 MecAlEeB, 5 Mecs1eB, 6 MecsaleB, 7 MecaleB, 8 Mecales, 9 mecsaues, 10 mecsues 11 Mecsanes, 12 mecs-
ueB wiu 6osee 12 mecsueB, MpeanoYTUTENBHO B TEUEHHE 25 THEH.

Tepmunbl "(apMaueBTHYECKH MPHEMIIEMBIH SKCLUHUMUEHT' WM "(dapMaleBTHYECKH NpHEMIIEMbIi HOCH-
TeNnb" OTHOCATCS K JIIOOOMY COEAMHEHMIO MIM KOMOMHALMHM COEIUHEHHH, KOTOpBIE MO CYLIECTBY HETOKCHYHBI
IU1st CyOBEeKTa B UCIIONB3YeMbIX JO3HPOBKE U KOHIEHTPALMH U COBMECTHMBI C IPYTMMH KOMIIOHEHTaMH (hapma-
LEBTUYECKOH KOMIO3MLIUK. TakuM 0Opa3oM, 3KCLUMIIMEHT NpeAcTaBaseT co00i HEaKTHBHOE BEIIECTBO, COCTAB-
JICHHOE BMECTE C aKTUBHBIM MHIPEIMEHTOM (T.€. CEJIEKTHBHBII aHTaroHHCT [3,-apeHEepPruuecKOro peLenTopa,
NPEIIOYTHTENBLHO POU3BOJHOE aKaHoIaMHHa (opMyIisl I, Oojiee NpeanoyTHTENILHO MPOU3BOAHOE aJIKaHOJIa-
MuHa ¢dopmyisl I unm ero ¢apmaneBTHYeCkH MIPUEMIIEMYIO COJIb NIPUCOEAUHEHHs KUCIOTHI) (papMarieBTHye-
CKOW KOMMO3HMIIMH, C LEJIbI0 YBEJIMUEHUs] 00beMa KOMIIO3HULMH, KOTOPbIE COJEpPXKaT yKa3aHHbIE aKTHBHbIE MH-
rpeeHThl. YBeInYeHHe B 00beMe MO3BOJISET YAOOHO M TOYHO AO3MPOBATh JIEKAPCTBEHHOE BEILECTBO IPH U3-
TOTOBJICHUH JIEKAPCTBEHHOH (POpMBI. DKCLUIMUEHTHI TAKXKE MOTYT CIYXHTh Pa3JIM4YHBIM TEPANEeBTHYECKUM Lie-
JISIM, TAaKUM Kak oOsieryeHre abcopOLMM WM PaCTBOPUMOCTH COETUHEHHUS (JIEKapCTBEHHOIO CPEACTBA) UK ApY-
I'MM (apMaKOKHHETHYECKUM KPUTEPUAM. DKCLUIIMEHTHI TAK)K€ MOTYT OBIThH IIOJIE3HBI B IIPOLIECCE ITPOM3BOACTBA
JUISL IOMOILIM B OOpAILEHHH C COOTBETCTBYIOIIMM aKTHBHBIM BEILIECTBOM, HaNpUMep, Ul yJIY4LIeHHUs TeKy4eCTH
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MOPOILIKA WJIM CBOWCTB, HE JONYCKAIOUMX MPUIMIAHUS, B JOMOJIHEHHE K 00eCneYeHHI0 CTabMIbHOCTH in Vitro,
TaKOM Kak MpeJOTBpALICHHE ACHATYpalMH B TEUEHHE OXUAAEMOro CpoKa rogHOCTH. BeiOop moaxomsmux 3Kc-
LMITHEHTOB 3aBUCHUT OT ITyTH BBEJCHHUS U JIEKAPCTBEHHOH (OPMBI, a TAaKXkKe OT aKTUBHOTO MHTPEIUEHTA U IPYTHX
(hakTOpOB. DKCUMITHEHT MOXET MPEeICTaBIsATh COO0M HETOKCHUYHBIH TBEpIbIH, MOJYTBEPAbIH WIIM >KUAKHHA Ha-
MOJIHUTENb, pa30aBUTEIb, HHKANCYIMPYIOIMHA MaTepHal WIM BCIIOMOTaTEIbHYI0 KOMITO3HLIMIO JIIOO0ro 0ObIY-
Horo tuma. MmocTpaTtiBHbIE, HE OTPAHHYMBAIOIINE ITPUMEPH] SIKCLIMITMEHTOB HJIM HOCHTENEH BKIIOYAIOT BOAY,
COJIEBBIE (COJITHON) PacTBOPHI, CIIUPT, JEKCTPO3Y, PACTUTEIbHBIE MAcCa, MOJIUITHIICHIJIMKOJIH, KEJIATHH, JIAKTO-
3y, aMHJIO3y, CTeapaT MarHus, TajibK, TOBEPXHOCTHO-aKTHBHbBIE BELIECTBA, KDEMHHEBYIO KHCIIOTY, BA3KHUI Mapa-
¢uH, napdromMepHoe Macio, MOHOTJIMUEPHIbl U TUIITHUEPHIbI JKUPHBIX KUCIIOT, CJIOXHbIE 3(UPbI )KUPHBIX KH-
CIIOT NeTPO3(HUPBbI, THAPOKCHMETHIILEIUTIONO03Y, MOJHBUHUIIITUPPOIMIOH U TOMY NMOJOOHOE.

CenekTHBHBIH aHTaroHUCT [3;-aJpeHepPruueckoro peLenTopa no H300peTeH 0, NPEANOYTHTENHLHO POU3-
BOJIHOE aJKaHOJIaMUHa (GopMyisl I, 6onee npeAnodYTUTENLHO MPOU3BOIHOE ankaHoNaMuHa Gopmyisl 11 unu ero
(hapMaLEeBTHYECKH NpHEMIIeMas COJIb NMPHUCOCAUHEHHS KHUCIOThI, MOXXHO BBOJMTH JIOOBIM MOIXOASAIIMM ITyTEM
BBE/ICHHS, TAKMM KakK, HO HE OIPaHHUYUBAsCh, TAPEHTEPATIbHBIN, NEPOPATIbHBINH, MECTHBIH, Ha3albHBIH, PEKTallb-
HBIH, MHTPaBUTPEANTbHBIH MyTh. B KOHKpPETHOM BapHMaHTE OCYIIECTBICHHS CENEKTHBHBIH aHTaroHMCT [3,-
a[peHEePrHYECcKOro peLenTopa o H300peTeHHI0, NPEANOYTHTEILHO MPOU3BOJHOE alKaHOJaMHHA GopMysl I,
OoJsiee MPEANOYTUTENHHO NMPOM3BOAHOE ankaHosamuHa Gopmyinsl II wnyn ero dapmaueBriyecku npruemiemas
COJIb MPHUCOEAMHEHHS KHCIOTHI, BBOAST BHYTPHOPIOUIMHHO, BHYTPUBEHHO, MOAKOXKHO, BHYTPHKOKHO, BHYTPH-
MBIIIEYHO MJIM MHTPABUTPEANIbHO. B npennoyTuTeIbHOM BapHaHTE OCYLIECTBIEHHS M300pPETEHHUS CEIEKTUBHBII
aHTaroOHHUCT [3,-aipeHEePTUYECKOro pelenTopa 1o H300peTeHHI0, NPEANOYTUTEIBHO IPOU3BOAHOE aJIKaHOJIaMHHa
¢dopmynsl I, Gonee mMpeanoOYTHTENLHO NMPOU3BOJAHOE ankaHojdamuHa Gopmyins! II unn ero gapmaneBTHUECKH
NpUEMIIEMYIO COJIb IIPHCOEJHHEHHS KHCIOThI, BBOASAT NEpOpaIbHO, BHYTPHBEHHO WIM MHTpaBUTpealbHO. B 6o-
Jiee MpeanoYTHTEIbHOM BapHaHTE OCYIIECTBICHHS, CEJICKTUBHBIM aHTarOHUCT [3,-aJpEHEPrHYecKOro peLenTopa
10 H300PETEHHIO, MPEANOYTHTEIHHO MPOU3BOJHOE alKaHOJIaMUHa (opMyisl [, Goee MpeAnoYTUTENBHO NTPOU3-
BOJHOE ajkaHoidaMuHa Gopmyisl II wnm ero GapmaneBTHYECKH MPUEMIIEMYIO COJIb NPUCOCAUHEHUS KHCIIOTBHI,
BBOJSIT BHYTPHUOPIOLIMHHO.

M300peTeHne ONMCaHO HIDKE C IIOMOLIBIO CIEAYIOLIHUX NPUMEPOB, KOTOPBIE CIIEAYET PACCMaTPUBATh TOJIb-
KO KaK MJUTIOCTPATHBHBIE U HE OrPaHUYHBAIOIINE 00BEM H300pETEeHUsI.

IIpuMmepsI

Croco0bl.

KynbTypa KieTok.

Knerkn HeLa 9XHRE crabunbsHo TpanchunupoBann HREluc penoprepom, HecyumuM AEBATH KOMUH B
TaHIeMe ropMOH-pecnioHcuBHOTO dj1eMeHTa (HRE), 32 koTOpBIM clieoBai reH Jronudepasbl, U KyJIbTHBUPOBAIH
B DMEM (MoaucduinmpopanHas mo cnocody dynbbekko cpena Urna, Gibco, Grand Island, NY, USA) ¢ no6ag-
nenueM 10% smOpuonansHoi Tensubeil ceiBopoTku (FBS; Gibceo). /s nHIynMpoBaHHs T'MIOKCHYECKHX CO-
crosinmii knerku Hela xymptuBupoBanu co 100 MkM npecdeppuokcamunom (DFQO) (xumuyeckas rMIIOKCHS).
[Tpu HeoOxoaumocTu kinetkn HelLa oGpabaTsiBaii NponpaHosIoioM (HECETIeKTUBHBIM OeTa-0J0KaTOpOM, KOTO-
pBIi cBsA3bIBaeT Kak OeTa 1, Tak u Gera 2 peuenrtopsl), ICI 118.551 (cneuuduynsiM ais 6eta 2) ¥ aTeHOJI0IOM
(cneuudununsiM 1s 6eta 1) (100 MxM). ITepBuunble KyabTypbl remanruo6nactomsl LIHC nmosyyanu B cooTBeT-
CTBHMHM C paHee onucaHHbiM Albifiana et al., Orphanet J Rare Diseases, 2015, 10: 118. IIpu HeoOXoauMOCTH mep-
BUYHBIE KyNIbTypsl remanruodnactomel [IHC o6pabarteiBanu nmponpanosionom u ICI (100 MxM).

RT-PCR B peansHOM BpeMEHH.

TotansHyro kieTounyto PHK Bblaensu u3 kjeTok reMaHrno0:1acToMbl ¢ HcTionb3oBaHeM Habopa Nucleo
Spin RNA (Macherey-Nagel, Diiren, Germany). Onux mukporpamm TotansHoii PHK o6patHo TpaHckpubOupo-
BaIH B KOHeUHOM oObeMe 20 Mk ¢ moMomsio Habopa mis cuHre3a k/IHK First Strand (Roche, Mannheim,
Germany) ¢ UCHOJB30BaHUEM ciy4daiiHbIx mpaiiMepoB. Cucremy SYBR Green PCR (BioRad, Hercules, CA,
USA) ucnonszoBanu aist nposeaeHuss PCR B peanbHoM Bpemenu ¢ cucteMoit Q5. IpaiimMepsl, HCHOnb3yeMbie
s qPCR, npencrapisiiu coO0H.

Tabnuua 2
I1paiimepsr, ucrions3oBanubie g qPCR
I'EH Ipsamori O6parHbIii
185 5’- CTCAACACGGGAAACCTCAC - 5-CGCTCCACCAACTAAGAACG -
3 3.
BAX 5’- CACTCCCGCCACAAAGAT -3’ 5’- CAAGACCAGGGTGGTTGG - 3°

CASP9 5°- CCCAAGCTCTTTTTCATCCA -3’ 5"- TTACTGCCAGGGGACTCGT - 3’

JIIOMHUHECLIEHTHBIH aHAJIN3 XU3HECIIOCOOHOCTH KJIETOK.

XusnecnnocobHocth kierok remanruodsactomsl 1 HeLa 9X HRE u3Mepsiin ¢ mOMOILBIO JIIOMUHECLIEHT-
Horo aHanu3a xusHecrnocooHoctu kinerok CellTiter-Glo (Promega, Madison, WI, USA). 3To roMoreHHslii Me-
TOJ| ONpe/ieNieHHs] KOJIMUECTBA )KU3HECTTOCOOHBIX KIIETOK B KYJIbTYPE Ha OCHOBE KOJUUECTBEHHOTO ONpPeNeIeHHUS
npucytcTBytouiero AT®, KoTOphIii CHTHATU3UPYET O HAIMYMM MEeTaOOJMYECKH aKTUBHBIX KIIETOK. B oOmei
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cnoxxnoctd 10000 xieTok BbiceBaIM B 96-TyHOYHBIE NIAHIIETHI M KYIBTUBUpoBanu ¢ mpomnpanononom/ICI
118,551 B 100 Mk cpensl. [locae 06paboTky MIaHIIETH YPaBHOBENIMBAIU 10 KOMHATHOI TeMmepaTypsl B Te-
yenue 30 mun nepen nodasnenuem 100 mxa pearenta Cell Titer-Glo (6ydep nist nusuca, pekoMOUHAHTHAS JTIO-
mdepasa Ultra-Glo, mowndepns n Mg?”). JTIOMUHECICHIINIO H3MEPSUTH ¢ TOMOIIBIO CHCTEMBI MYJIbTHACTEKIIHH
Glomax (Promega).

AHanM3 paHO3aXXUBJICHHUA U HOPMHUPOBAHUE KAHAIIBIIEB.

[lapanuHe! in vitro MOAy4aau MyTeM cockabmuBaHus KOHQIO3HTHBIX MOHocaoeB HUVEC-1 B myHkax
manmera P-24 cTepunbHBIMM 0JJTHOPA30BBIMM HAKOHEYHHUKaMH nuneTok. OcraBiminecs KIETKU npomsiBanu PBS
u uakyoupoBau ¢ EGM-2 (Lonza) B oTcyrcTBHe MM B npucyTcTBud npomnpanonona/ICI 118,551 100 MxM B
TeueHue 10 6-8 u. Jna aHamu3oB oOpazoBanus kanaiaplieB HUVEC BeiceBaTh Ha walike, Kak M paHblIe, HO Ha
yamke ¢ MarpureneM ((BD Biosciences, Bedford, MA, USA), u unkxy6uposanu npu 37°C 6e3 06paboTKH U ¢
00padotkoii nponpanonoiaom/ICI 118,551 (100 mxM). dopMupoBaHUE KaHATBIEB KOHTPOJIUPOBATH B TCUCHUE
1o 8 u.

®opmupoBaHUE U KYIBTYpa reMaHruocepsl.

Knerku remanruobnacromsl, noixyuennsle u3 VHL, BolpamuBanu B cycnen3uu B cpeac DMEM:F-12, ne
conepxameit penonosoro kpacuoro, ¢ GlutaMAX, nonomnennoit B27, 20 ur/ma EGF, 20 ur/ma bFGF u 1%
nenunuwwiMy/crpentoMunud npu 37°C B 5% CO,. CycneH3uu OTAENbHBIX KJIETOK BBICEBANU C IUIOTHOCTHIO
50000 KIETOK/MJI B KOJIOBI CO CBEPXHM3KMM mpukperuieHueM 75 cm” (Corning). KynbTypsl He oGpabaTsiBaan
unu obpabateiBany nponpanonoroM/ICI 118,551 B yka3zaHHBIX KOHIECHTpALUAX.

H3MepeHue )XU3HeCTOCOOHOCTH KIIETOK.

Ounorenuanbisle kiaetounsle TuHMM (HUVEC nu HMEC), yenoBeueckyro knerounyto nuauio ccRCC Vhl-
/- 786-O u mepBUYHBIC KYIBTYpBl reMaHruoonactoM ot nanueHToB (Hb14 u 18) BeiceBamu B Tpex MOBTOpax Ha
96-TyHOYHBIH MIAHIIET (2x10* Ha nyuky). Ha cneayromuilt n1eHp kaeTkd oOpabaTbiBadyd HOCUTEIEM WM pas-
JMYHBIMM KOHIEHTpauusMu MM npomnpaHonona unu ICI-118,551 B teuenne 72 4. JKuzHecnocoOHOCTH KIIETOK
(mponudepanus kaerok, coaepxanue ATD) onpexensanu ¢ UCroab30BaHMEM Habopa ISl TIOMHUHECICHTHOTO
anamu3a xu3HecnocobHoctu xierok CellTiter-Glo (Promega) B COOTBETCTBUU ¢ MHCTPYKIHMSMH IOCTABIIMKA.
Cell Titer-Glo reagent ((6ydep ams musnca, pekombunanTHas mouudepasa Ultra-Glo, mommdepun n Mg®).
KiteTouHsIit TM3MC MHAYIMPOBAIN B OPOUTAIFHOM IIEHKEpE B TEUEHUE 2 MHH, @ 3aTeM IITaHIIETH HHKYOUpOBa-
JIM TIpY KOMHATHOH Temneparype B TeueHue 10 MUH 171 cTaOMIM3anuy JIOMUHECHIEHTHOTrO curHana. Jiromunec-
HECHIIMIO U3MEPSITH ¢ Ucnoab3oBanueM cucteMbl GlomaxMultidetection (Promega). ITokazanust 6b11M HOpMaTH-
30BaHb! 1 KOHTpos (100%).

Kcenorpancnmanratsl yenoBeueckux kietok ccCRCC 786-0O y mprmeit.

Camuam 7-8 nHenensHbeIX Mbimielt NOD scid ramma (NSG) uHbenMpoBany B 3aJHIO0 001acTh CYCIIEH3HIO
oTaenbHbIX KIeToK 13 10° 786-0 knetok. Korma pasmep omyxomnu gocturai oGbema 100 MM®, MpImeit cyuaii-
HBIM 00pa3oM pasznernsiy Ha 3 rpynms! o 9/10 mblmeit B kaxaoi. J[Be rpymmnbl eXXeAHEBHO MMOIY4alId BHYTPHU-
opromrHHO 10 Mr/kr Maccel Tena nporpanoxon uin ICI-118,551, cooTBeTcTBEHHO, M TPEThEH IpyIINe BBOIUIH
pacTBopuTEnb. PazMep OmyXxonu M3MEpSIIM IITAaHICHIMPKYIEM KaKable 2-3 THS, U 00BEMBI pACCYMTBHIBAIHU I10
dopMyTIe: HanMeHBIIMIE X HanGompmmit x 0,52. MbIIiell yMEpIIBIAIN, KOTAA CPEIHUIT 06BEM OMyXOIH KOH-
TPOJIBHOM I'PYMIBI JOCTUTAN KOHEYHON TOYKH, YCTAHOBJICHHOM Ha OCHOBE STUYECKUX MPOLETYP.

Pesynbratsl

ICT 118,551 cHuxaeT ®U3HECTOCOOHOCTh TeMAaHTHO0IACTOMBI U MHTUOUPYET 00pa3oBaHUE FreMaHrHocde-
pol y manueHToB ¢ VHL.

Pe3ynprartel, nokazaHHble B IpuMepax, AeMoHcTpupyioT, uto ICI 118,551, cenextuBHbIit Geta 2 GrokaTop,
HE TOJBKO OTPa)KAET PE3yIbTaThl, NMOJYUCHHBIE C MPONPAHOIONOM (HECENEKTHBHBINH OeTa 010KaTop, KOTOPHIH
cBs3pIBacT Oceta 1 u Geta 2 penenrtopsl) (cM. Albifiana et al., Orphanet J of are diseases.,10:118 (2015)), o Tak-
K€ MOKa3bIBAET NMPEBOCXOAHBIC PE3YNIHTATHI 10 CPABHEHHUIO C MTPONPAHOJIONOM. B yacTHOCTH, B ciiyuae KIETOK,
npoucxoaanwmx u3z onyxond VHL, ICI 118,551 cHmkaer »HU3HECTIOCOOHOCTH 3a CHET YBEJNUUYEHMS aronTo3a
KJIETOK, MHTHOUpYeT 00pa3oBaHUE reMaHrHocGepsl, KOTopas SABISETCS Creu(UIECKUM CBOHCTBOM ONYXOJIEH,
coaepammx HeaubhepeHIUPOBaHHBIE CTBOJOBBIE KIETKH, U ABIAETCS aHTUAHTMOTECHHBIM CPEJICTBOM IOCpEI-
ctBoM uHrubuposanust HIF-cTuMynupoBaHHOH TpaHCKPUIIIMY €TI0 FE€HOB-MHUIIICHEH.

IIponpanonon u ICI 118,551 cHMXAOT XKU3HECHOCOOHOCTh KICTOK T€MaHTHOONATOMBI U3 NEPBUYHOM
KYIBTYPBI, NonyueHHOH u3 onyxomu VHL, nmo Mensme#t Mepe Ha 55-60% mo cpaBHEHHIO ¢ TEMU ke Heobpabo-
TaHHBIMU KiieTkamu (¢ur. 1). B 6onpnmucte cnydaes addekr [CI 118,551 npeBocxoaut addekT npomnpanoso-
na, xorjaa oba ucnonp3yrorcs npu 100 MxMm, nocie 72 4 06paboTku. CHIDKEHHUE KUIHECTTOCOOHOCTU KOIEONeTCs
ot 60 10 40% B 3aBUCHMOCTH OT pa3HBIX ONYXOJIEH, NAlMEHTOB U BPEMEHHU KYJIbTUBUPOBAHHUS.

Ha c¢ur. 2 npencraBieHs! ocTaBIIMECA KICTKH B KyJIbTypax nocie 72 4 odpadotku P (mponpanoson 100 MxM) u
ICI 118,551 50 MmxM (HB 18) u 100 mxM B (HB 4) o cpaBHeHMIO ¢ KOHTpOIEM (HeoOpaboTaHHEIE KIIETKU Pa3HBIX re-
MaHTHO0IaCTOM OT 2 pa3HbIX NanueHToB). HabmonaeTcs 3HauMTEIbHOE CHIDKEHUE KoJmdecTsa kietok 10 30-40% no
CpaBHEHUIO ¢ He0OpaboTaHHBIMHU. CHIDKEHHUE MPOMCXO/INUT 3a CUET anomnTo3a, kak nokasaHo st ICI 118,551 na ¢ur. 3.
Ha ¢wur. 3 nokazano kormuectBo MPHK u3 1Byx mpoanonTtotuyeckux reHoB, Bax u mpoTeaspl-kacnasbl 9, KOTOpoe 3Ha-
YUTEIHLHO MOBBIIAETCs nocie 00padoTky kierok ICT 118,551 mpu 100 MxM.
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OnHO# U3 XapaKTEepHBIX 0COOCHHOCTEH ONYXOJEBHIX KIETOK B KYNbTYpE SABIAETCSH CBOWCTBO 0OpPa3oBIBATH
OpraHH30BaHHbIE cephbl BOKPYT Aapa HeauhepeHIIMPOBAHHBIX CTBOJIOBBIX KIIETOK, IPUYEM 3TH CEPB UMEIOT
YETKO ONPEACIEHHYIO IPaHULY, OKPYXKEHHYIO YIOPSIOYEHHOH MOBEPXHOCTBIO KOHTAKTa cO cpeaoil. IIpoTuso-
OTIYXOJIEBBIC CPEICTBA HHTMOUPYIOT MIIM HapyIIaoT o0pa3zoBaHue cdep nyreM aesarperanuu kiaerok. Ha dur. 4
NoKa3aHbl KyIbTYyphl reMaHruocepsl U3 pasHbIX reMaHruobnacroMm 6e3 obpaborku u mocae obpabdorku 100
MKM wmnu nponpanononom umu ICI 118,551 B Teuenue 7 qHel B 3TUX KOHKPETHBIX CIy4asx, MOKa3aHHBIX Ha
otux ¢ur. 4 u 5. Kak nokazaHo Ha 5 pa3nuyHBIX ONYXOJIEBBIX KYAbTypax, reMaHruocepsl pa3pymaroTcs npu
JeueHuM OeTa-0IoKaTOpaMu, 4T0 0COOCHHO 3aMETHO B clydac reMaHruobnactoMsl 4 (dur. 4B) u 23 (dur. 4C)
nocne 100 MmxM ICI 118,551.

AHrHoreHes fBISETCS CBOHCTBOM 3HAOTENMATBHBIX KJIETOK OOPa30BBIBATH COCYABI U3 YXKE CYHIECTBYIO-
mux. J[1s8 aHrmoreHesa HeoOXOAUMa MUIPallUs SHAOTEIHAIBHBIX KJIETOK (BKJIOYAs pa3pylIeHUE KIETOYHOIO
MaTpukca) U TyOyJoreHes uiM o0pa3oBaHUE HOBBIX KAHAIBUEB (COCYAOB). DTH CBOHCTBA MOTYT ObITH U3YUCHBI
1N Vitro ¢ MOMOIIBIO TECTA 3AKUBJICHUA paH (¢dur. S) u TydynoreHe3a Ha Matpureie (¢ur. 6).

Ecin xoH(II09HTHBIE MOHOCIION SH/IOTEIHATIBHBIX KIETOK Pa3pyIaloTcs U3-3a IapanuH Ha UX MTOBEPXHO-
CTH, DHJOTEINATIBHBIE KJIETKH UMEIOT TEH/ICHIMIO MUTPUPOBAThH U 3aMONHATH pa3pbiB. DTOT "Tak Ha3bIBaeMBbIil"
TECT Ha 3aXKUBJIEHUE PAH MOXET MPOBOAUTHCA C TEUEHUEM BPEMEHU I MOHUTOPUHIa MUrpaunuu kierok. Ha
¢ur. SA nokazano, kak ICI 118,551 u nponpanonon mpu 100 MxM 3a7ep KUBAIOT 3aKPHITUE pa3phIBa MO CPaB-
HEHUIO ¢ HEOOPAOOTAHHBIMU KJIETKAMU (KOHTPOJIb). Murpanus HeoOpaOGOTaHHBIX KJIETOK NMPOUCXOAUT OBICTPEE,
4TO KOJIMYECTBEHHO ONpejeneHo Ha rpaduke Ha ¢ur. SB, B To Bpems kak ICI 118,551 u nponpanonon 3Hauu-
TENBHO BIUAIOT Ha MPOLECC MUTPALIUU.

Ha ¢ur. 6A nokaszaHa xapakTepHas CeTh KaHaJblIEB, UMUTHPYIONIAs KaMUIAPHYIO CETh, 00pPa30BaHHYIO
SH/IOTEUATIBHBIMU KJIETKAMU B Matpureie yepe3 3 4. OfHAKo, €ciaM KIETKH NpEaBapUTEIbHO 00pabaThiBaloT
ICI 118,551 unu nponpanononom (100 MkM), KOIMIECTBO 3aMKHYTBIX CTPYKTYp pe3ko yMmeHbmaercs. CpenHss
KOJIMYECTBEHHAs OICHKA 3aMKHYTHIX KJIETOK B MATH pa3iMYHBIX MOJAX MOKa3aHa Ha ¢ur. 6B. SIcHo, uTo mpo-
npanonon u ICI 118,551 neftcTByIOT Kak HHTHOUTOPHI AHTHOTEHE3A.

AHrHoreHes B 3HaUUTEIBHOM CTENEHU 3aBUCUT OT nporpammsl Tpanckpunuuu HIF, 3amyckaemoil npu Ha-
JMYUM TMIOKCHUYECKOTO COCTOSIHUS MITH, KaK B ClIydyae KJIETOK reMaHrno6mactoMsl ¢on I'unnens-Jlunnay, uz-3a
otrcyreTBus Oenka VHL, orBeuatomero 3a Hauenusanue Oenxa HIF nas ero mporeacomHOro mpoueccuHra B
HOPMOKCHUYECKHX YCIOBHUAX B KJIE€TKaxX AUKOro tuna. OcoOEHHBI! OTIHYUTENBHBIH NIPU3HAK KIETOK T€eMaHrHo0-
JIACTOMBI U KJIETOK CBETJIOKJIETOYHOIO paka MOYEK 3aKIIOYAETCA B TOM, UTO OHU KOHCTUTYTUBHO 3KCIIPECCUPY-
1ot 0enox HIF, koTopblil ABAseTCA aKTUBHBIM M TPAHCIOLUUPYETCH B AAPO, TAE OH MOXKET CBS3BIBATHCA U AKTHU-
BUPOBATh CBOU reHHbIC MuleHH, Takue kak: VEGF, PDGF, EPO, sunornuH, HeckoIbko MeTamIonporeas, Kap-
6oanruapassl, Glut-1 u tak nanee. Jlna nposepku toro, yto npomnpanonon u ICI 118,551 sBasrorcs uHrHOUTO-
paMu TpaHcKkpunuuonHoi axtuBHocTu HIF, Oblma ucmonp3oBaHa cucTeMa pemnoprepa Tonudepassbl NOA KOH-
TPOJIEM JEBATH KOMNHUH B TaHIeMe ropMoH-pecrioHcuBHoro 3iemenTta (HRE), 3a kotopsM cienoBana monudepa-
3a. Kiretkn HelLa 9XHRE crabunsno tpanchunuposanu HREluc penoprepom. /Ing uHAynupoBaHUs MMIIOKCH-
yeckux coctosHui knetku Hela xympruBupoBanu co 100 MmxM nectheppuoxcamunom (DFO) (xumuueckast ru-
MOKCHUs). DTH TUIIOKCUYECKHUE KIETKU UM He 00pabaTsiBaiu, uiu obpabdareiBaau 100 MkM nmpomnpaHoioaa uiu
ICI 118,551, u monudepazHyio akTHBHOCTh U3MEPSIM C MOMOIIBI0 TroMuHOMeTpuM. Ha ¢ur. 7 mokasaHo, kak
JKCTIpeccHs Jronudepassl 3anyckaeTcs B YCIOBUSAX TMIIOKCHH, M KaK 3Ta MOBBIIIAIOAS PEryasanus ociadbasercs
nponpanoionoM u ICI 118,551, ICI 118,551 sBHO MpeBOCXOAUT NPOMPAHONION B IOJTHOM YCTpaHCHUU Jronude-
pa3HON aKTMBHOCTH, MHIYIMPOBAHHOH runokcueif, mosromy ICI 118,551 nanenen Ha TpaHCKPUNIMOHHYIO aK-
tuBHOCTh HIF, KoTOpas npaxrudecku cBoaurcs x "0".

ITponpanonon u ICI 118,551 BiausroT Ha MyTh TMIOKCUY, ITTaBHBIM 00pa3oM, yepes Orokany 6era 2 aape-
HEPrU4YeCKUX PELENTOPOB.

Korna xnetku Hela, Hecymue penoprep HRE-mromudepasnoii runokcuu, obpadarsiBator DFO (nedep-
poxcuamunoM), HIF tpancnonupyercs B aapa u cBa3biBaercs ¢ HRE (rOpMOH-peCIOHCUBHBIN 37IEMEHT), CIIH-
TBIMH € JIIOIHM(EPa3HBIM PENOPTEPOM, U CTUMYJIALIUS MHUILIECHU TUIIOKCHU MOXET KOJIMYECTBEHHO ONpPEACIATHCS
moMuHecteHne. OQHako CTUMYISIIUS TMIOKCHM 4Ype3BblYaiiHO cHmkaercs B mpucytctBuu ICI 118,551 u
nponpanoiona npu 100 MxM. TTockonsky 06a SBIAIOTCS OJ0KaTOpaMu OeTa 2 aApeHEPrUHEeCKOro pelenTopa,
TaKKe MCIIOJIH30BANM aTeHoJ0, crienuduyeckuit 6era 1 anpenepruyeckuii 6mokarop. Kak mokaszano Ha ¢ur. 8,
ATCHOJION, TIOYTH HE CHMXKACT CTUMYIANUIO Tunokcud. CooTBeTCTBeHHO, noxoxke, uto ICI 118,551 umurupyer
nponpaHnonos, HauelaeHHsli Ha HIF-unaymupyemstit nyTs, U aeiicTBUE OCYILECTBAAETCS MyTEM OJOKUPOBAHUSA
peuenTopa tuna 6era 2. Onyxonu, nonydennslie u3 VHL, umeror koncturyTuBHyto akcnpeccuto HTF, mostomy
tepaneBTHueckuit agdexr ICI 118,551, cnenuduueckoro dera 2-610kaTopa, B OTHOMEHUU Oone3Hu ¢oH I'um-
nens-JIunnay oObACHIETCS CHIDKEHHEM cTuMynsanuu mporpamMMbl rera HIF. Takum obpazom, ICI 118,551 umu-
THpYeT 3¢ dexTh nponpaHonona, BIMAIONME HA NYTh TMIOKCUM, IIaBHBIM 00pa3oM uepe3 Onokany Oera 2 aji-
PEHEPrUUYECKUX PELENTOPOB.

ICI 118,551 npeumytiecTBeHHO HaleneH Ha Vhl-/- oryxoeBble KJIETKH, 10 CPABHEHHUIO C HEOMYXOJIEBEIMU
kiaetkamu, Takumu kak HUVEC u HMEC.

Kornma Vhl-/- xneTku, nepBuuHbIE KYNIbTYPhI KIETOK reMaHrnobnacToMsl ot nanueHtoB ¢ VHL, Brimowas
Vhl-/- nunuio x1eTok paka nouku 786-0, 06pabaTeiBaloT B pa3aMuHbIX 103aX oT 0 10 250 MxM ICI 118,551, onu
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Oosiee YyBCTBUTEIbHBI, YeM HE onmyxoseBbie kieTku, Takue kak HUVEC (3HpoTenuanbHble KIETKH BEHBI MYITO-
BuHbI yenoBeka) ¥ HMEC (3HaoTennansHpie KJICTKH MUKPOLMPKYIATOPHOTO pycia yeaoBeka). B To Bpems kak
LD50 ans VHL remanruo6aactom coctasiser ot 50 mo 100 MxM, ICI 118,551, npu 786-O coctasnser 100
MM, B cnydyae HUVEC u HMEC cocraBnser okono 150 MkM. 3To o4eHb BaXXHO AJS TOro, 4TOOBI H30HMpa-
TenbHO HauenuBatbess Ha Vhl-/- knetku npu no3ze ICI 118,551 Huxe ToOKCHUYecKoro Avana3oHa Ul KJIETOK Oe3
Vhl-/-. Cm. ¢ur. 9. Takum obpazom, ICI 118,551 npeumyniecTtBeHHO HauesieH Ha Vhl-/- onyxoseBsle KJIETKH, 110
CPaBHEHMIO C HEOMMYXOJIEBBIMH KJIETKaMH.

ICI 118,551 u nponpaHonosn AEHCTBYIOT, yMEHbILAs POCT OMYXOJH KceHoTpaHcmiaaHTtaTa ccRCC Vhl-/-
786-0O y mbiuieit NSG, moaen# in vivo.

VY wmbimiedi NSG, nonyuuBumx JieueHue npomnpanononaoM mid ICI 118,551 (6era-6;okatopbl), HHTHOUPY-
€TCsl POCT OMYXOJIH, KaK M0Ka3aHO Ha OCHOBAHMM 3HAUYHUTEIBbHBIX Pa3IM4Mi, OOHAPY>KEHHBIX MEXIY pa3MepaMH
onyxoueii, yuepe3 50-60 aHe# nmocne MHOKysAuMK KieTok (¢ur. 10). He ObI10 HUKaKUX CYLIECTBEHHBIX PA3IH4YUH
Mexay nedeHusMu npomnpanosonoM u ICI 118,551, B To BpeMs kak 3TH JI€UEHMs MOKa3alM 3HAYMTEIbHOE
yMeHbllIeHHe npuMepHO Ha 30% pasMmepa OnmyxoJid MO CPaBHEHHUIO C MBIIIAMH, MOJyYaBUIMMU HOcHUTenb. Bo
BpeMsl JIeueHUs He HaOMoJanoch HUKaKMX TOKCHYECKMX WM MoOouHbIx 3¢dektoB. Takum obpaszom, ICI
118,551 meiictByeT, yMmeHblas pocT onyxond ccRCC Vhl-/-786-O kceHOTpaHCIJIaHTaTOB B MOAEIHM in Vivo
NSG wmbl1IeH.

ICI 118.551 mo-pazHomy BiusieT Ha Vhl-/- kneTku ¥ HopMasbHble 3HJoTenHanbHbie kieTku HUVEC u
HMEC.

[lepBuunyio KyabTypy remanruodnacroMsl u3 VHL, HopManbHbIx nepBU4HbIX dHa0TeNHanbHbIx HUVEC
U HEOMYXO0JeBOH JIMHUM MUKpPOdHAOTeNHanbHbIX kieTok HMEC-1 kynsTHBHpOBaIM B OTCYTCTBHE WIIM B MpPH-
CYTCTBHH pa3nuuHbiX koHUeHTpatui ICI 118.551 (50-250 MmxM) ans uzmMepeHus sxu3HecnocobHocT. B cooTBer-
CTBMM C KPUBBIMH XXM3HECIIOCOOHOCTH KJIeTKH reManruoonactomsl (HB) nokaseiBaroT Tonmbko 20% xu3Hecno-
cobHoctH npu 100 MxM, B T0o Bpemst kak HeonyxoJieble kineTkh HUVEC i HMEC-1 nokassiBarot 80 u 55%,
COOTBETCTBEHHO, CHIXKEHHE XH3HecrocoOHocTH npu 100 MkM B 06€HX KyJIbTypax.

[Mponpanonon u ICI 118,551 umeror aro#HON cnoco® AeilcTBUS: ¢ OJHOH CTOPOHBI, OHH CTUMYJIHPYIOT
aronTo3 U TakuM 00pa3oM OCTaHABJIMBAIOT POCT U BHI3BIBAIOT THOENb KJIETOK NporpaMMupyemMbiM oOpazom. C
JpYroi CTOpOHBI, OHH NOJABJSIOT TPAHCKPUIILMOHHYIO aktuBauuio HIF-unaynupyemoil nporpaMmsl, cHHXKas
TakuM 00pa3oM JKcmpeccHio reHoB-muiueHel, Takux kak VEGF, EPO, sHaorinuH, MeTaionporeasbl ¥ Tak aa-
nee.

OOPMVIIA U30OBPETEHHS

1. [IpuMeHeHHe CEeJIeKTHBHOIO aHTAarOHKCTA [3,-aJPEHEPrUUECKOro peUenTopa AJis JIeUeHUs W/Uii npodu-
naktuku 6ose3nu ¢on I'unnens-Jlungay (VHL), rae cenekTuBHbIN aHTArOHUCT [3,-aJipEHEPru4ecKOro peueTo-

pa npeacTaBiseT co00H NMPOU3BOJHOE aJIKaHOJIAMHHA (HOPMYIIBI
OH

WM ero (hapMaleBTHYECKH PUEMIIEMYIO COJIb.
2. IIpumenenue no n.1, rae 3aboneBanne VHL Bo3HMKAET ¢ MOsIBIEHHMEM OJHOHM MM HECKOJIBKHX OMYXO-

3. [Ipumenenue o 1.1 uiau 2, rae onyxosib MPEeACTaBaseT co00i reManruodnacTomy.

4. Ilpumenenue 1o 1.3, rae reMaHruo0siactoMa NpeacTaBiIser co0oi reManrio01acToMy CETYaTKH HITH
reMaHruo0J1IacTOMy HEHTPaIbHOH HEPBHOH CHCTEMBI.

5. anMC}ICIIl/IC 110 H}O60My n3 HH.1-4, rage (bapmauemw-lem(u npueMjieMas CoJib NPpUCOCAUHCHH A KHUCIIOThI
npeACTaBisieT CO00 THAPOXJIOPHUL.

6. [IpumeHeHue no a00oMy U3 mi.1-4, rae Npou3BOAHOE aJIKAHOJAMHHA UM ero GpapMaleBTUYCCKU MPH-
eMJIEMYIO COJIb MPUCOEAMHEHHS KHCIOTHI BBOAAT B J03€ OT 0,2 10 5 MI/KT MacChl Tea/IeHb.

7. IlpuMeHeHue no 1.6, rae NpoM3BOJHOE ajJKaHOMAMUHA MM ero ¢apMaleBTHYECKH MPHEMIIEMYIO COJIb
MPUCOEIUHEHHUS KUCIOThI BBOAAT B 03¢ OT 0,5 10 1 MI/KT Macchl Tena/aeHb.

8. IIpumeHeHue 1o 1.7, rae NPOU3BOJHOE AJKAHOIAMHHA UM ero (apMaleBTHYECKH NMPHEMIIEMYIO COJIb
NPUCOEIUHEHHS KUCIIOTHI BBOAAT B J03¢ 0,8 MI/Kr Macchl Tena/aeHs.

9. IlpumeHeHue no mobdomy U3 nn.l-8, rae NpoU3BoAHOE aJlkaHOJaMHHA MM ero dapMaleBTHYECKH MpH-
EMJICMYIO COJIb MPUCOEIMHEHHS KUCIOTHI BBOJSAT BHYTPHOPIOIIHHHO.

10. TTpumeHeHue no modomy u3 nm.1-9, rae Npou3BOJHOE aIKaHOJAMHUHA WIIH ero (hapMaleBTHYECKH MPH-
E€MJIEMYIO COJIb IPUCOEAMHEHUS KUCIOThI BBOAST €XKEIHEBHO B TEUCHHUE 25 THEH.

213 -



044366

HB11ci

P100

KoHTponb

g

200

1,000
0,800
0,600
0,400
0

0,000

9LI0HQOI0LIDHEUXK
BBHAURALMIOHLQ

dur. 1

KoHTpons

=
=
=
=]
S
=
o

KoHTpons

Dur. 2

HB26

Casp9

Bax

1100

KoHTponb

m
NHdJW unasaduose
1oHg0dA BMHAHAWEM dIqHLEd)
a ~ a - 2 o

NHdJW unasadudne
naHgodA BMHOHaWEM alaHLed)

1100

KonTponb

HB1l1lc

=)}
Q
w
©
o
333 3 3 S e
NHdW nmasaduose
naHaodA BUHaHaWEM alqHLed)
x
©
[21]
32 33~ 3 3 3 8 e

NHdW nnasaduoye
naHaodA sBUHaHaWEM a19HLedY

1100

KoHTponb

1100

Kontponb

Dur. 3

.14 -



044366

A

KoHTponb

P100 MKM 1100 MkM

P100 MKM

KoHTponb

c

1100 MKM

KoHTponb P100 MKM

A KOHTPOINb P100 mxkM 1100 mkM

1100 MkM

dur. 4

«@- KoHTponb
8- 1100
=d~ P100

(%) Murpaums KneTok
g

6y (Bpems)

dur. 5

-15-



A

OTHoCUTENbHbIE €AUHULbI

JIOMUHUCLIEHLMK

OTHOCHTENbHbIE eANHULBI Nouudepasbl

8.0E+05

7.0E+05

6.0E+05

5.0E+05

4.0E+05

3.0E+05

2.0E+05

1.0E+05

0.0E+00

(%) Murpaumsa KneTok

KoHTponb

044366

1100 mxkM P100 mMkM

1001
801
60
40
201
0- i_
Koutpone 1100 mxM P100 mkM
®ur. 6
35
30 _
25
20
15
10
5
0

Ct P50 P100 150 1100 DFO DFO DFO DFO DFO

+P50 +P100 +I50 +1100
)

Hopmokcus 'mnokewns
Gur. 7
Axtuaums HIF-luc npomoTopa
= Hopmokeus oDFO
DMSO ICH118,551 Mponpaxonon AteHonon
®dur. 8

-16 -



044366

Mponpaxonon

—&ICl

o o o o
420

(%) 9L90HQOI0UIBHEMK

120

100
8
6

200 [mkM]

100 150

50

=)

= =

5 H

o

8 > |8
/1" )
o

2 | g

- —

8 o

& | g

- -t

o o

0 nal

_ o \ o

© 9@ 0 o © O o
N S
118642

(%) 9L90HQOI0LIBHEMY

120

0O 0O 0 O o o
m8642

(%) 9190HQOI0LIIIHE MY

o

pe

T *
150 200 [mkM]

T
100

T
50

o 9 9@ 9 9 o
8 6 ® © ¥ «
- -

(%) 9L90HQOI0LIBHEM

o
o

(NN ]

T T -
100 150 200 [mkM]

Dur. 9

T
50

— v
o 9 o o Q o
N O

4 g © ©o ¥ A

(%) 9L90HQOI0LIBHEM

o

-17 -



1000

0
=
o

800
700

061em onyxonu (Mm3)

044366

—Hocurens

----- I1C+118,551

— ~[lponpatonon

10 20 30 40 50 60

[H1 nocne UHbEKUMK
®ur. 10

r )KusHecnocobHOCTL (%) \‘

[ury
»N
o

8

[o ]
o

[=2}
o

N
o

N
o

o

XM13HecnocoBHOCTb KNeTok "'”MEC\
8- HUVEC

e HB

0 50 100 150 200 250
ICI [MkM]

@ur. 11

@ EBpa3suiickast naTeHTHas opraHusauus, EAMNB

Poccusa, 109012, MockBa, Manbiit Yepkacckuii nep., 2

-18 -



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

