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OIIMCAHUE WM3OBPETEHNUA
2420-543395EA/022
CTEPOUIE C-19 IOJis1 MHTMBUPOBAHMS HEOBACKYVYIIAPUSBALIUA
OBJlacTh TeXHUKU
HacTosamee wm300peTeHMe OTHOCUTCHA K 00OJacTM MeOWMIVHE, B
YaCTHOCTH, K IPUHIUINAJIEHO HOBEIM IpYIMeHeHU IM CTEePOUIHEX
coemguHenuy C-19, KOHKpeTHee K TeM cCcTepounmam C-19, MMEIIMM
CTPYKTYDPY AHIOPOCTEH—3-0OHOB co creundUUIeCcKom CTPYKTYPHOM

KOoHOUTYpallMel, B YaCTHOCTM, B 4-M u/miam 17-M [IOJIOKEHUSIX, C IleJIbi

VMHTUOUPOBAHUA HeoBacCKyJIApU3aluuu, aHTHOTeHe3a u IPYyTUX
IpuMeHeHuV. HacTodmee wu300peTeHMe, B YaCTHOCTM, OTHOCUTCH K
oToBpaHHEIM CcTepounmaM C-19, wmHTMOMpyIMM OpoJiMbepaluuo  ¥/WUIN

MUTPALMIO DHOOTEJMAJbHEX KJIETOK U/MJIM TJIaIOKOMBIIEUHHX KJIETOK IIpU
JeueHur sadojieBaHu, CBSABaHHBEIMM C IIOSABJIEHMEM IIaTOoJIOTUUEeCKOM
HeOBACKYJIAPU3aLUUM U/UIIM UpPe3MePHHMM peTeHepPaTHBHEMU I[IpOlleCcCaMu,
HalpMuMep, CBAB3aHHBX C OIYXOJIAMM WM BOCIAJIMTEJIbHEMM IIpollecCaMi.
KpomMe TOTrTO, HacTodllee U300peTeHMe, OCODEHHO B TepalleBTUUEeCKUX
ciydyasx BOCHAIUTEJIBbHHX 3aboJleBaHuil U/UIM PaKOBHX 3ab0JIeBaHuil U
CXOXUX COCTOSHMAX AaCCOLUMMPOBAHHEIX TKaHelM, MMeeT OTHOIeHMe K
CHWXEHMIO CHMHTe3a MM  DKCIPpecCUumrM  CcJelyllux, YU4acTBYIIMX B
opoliecce nOpoJjubepalnyr, PaKOBHX W/MIM BOCHaJIUTEJILHEHX [Ipolleccax,
baKTOpPOB POCTa WMIM PeledTopoB ¢aKTopa PoCcTa, OTOOpaHHHX U3
TPYIIE, CcocTodAme u3 dpakTopa pocTa DSHIOoTelus cocynoB (VEGE),
PELENTOPOB bakTOpa pocTa DHOOTENIUSA COCYIOB (VEGFR) "
OYHKIMOHAJIEHO CBSA3aHHEIX (aKTOPOB POCTa, B YaCTHOCTM, PELEeITOPOR

13 bakTOpa pocTa dnbpobiacToB (FGFR 13), PEeLernTopoB

TpoMOOUMUTApPHOTO dakTopa pocTa (PDGFR) o wu/uar [, pelenTopoB
baxkTopa poOCTa TYUHHX/CTBOJIOBHX kKJeTOK (SCFR; Takxe M3BECTHHM Kak
c-Kit W [IPOTOOHKOT &eHHEN pelnenTop] TUPOBUH-CIIeIUOUUIHON
OpoTeMHKMHa3u Kit [uiaM pelenTop TUPO3MHKMHa3HE Kit], mam CD117).

YpPOBEHE TeXHUKU

AHTHUOT eHeS - BTO busmosoTMUe CKUM npoLuecc TKaHeBOM
BaCKyJIApuU3alny, KOTOPEM BJIeUeT 3a Ccobo¥ pas3pacTaHMe  HOBHX
KPOBEHOCHEIX COCYHOB B TKaH", I'oe B  HUX [cocynmax] eCTb

HeOoOXOOMMOCTE . HaanMep, B YCIIOBMAX KVMCJIOPOIOHOTI'O r'oJiogaHmM4,



nomoBHO KakK DTO MOXeT OHTb B CJydae IIOCJe BO3HMKHOBEHUS pPaHH,
CUMTaeTCs, UTO KJETKM BEHCBOOOXIOAT aHTMOTEeHHHE OGaKTOPH, BH3LBAaf,
TakuM 00pasoM, POCT HOBHX COCYIOB. Hamnpmmep, ©GakTop pocTa
COCYIMCTOTO BSHIOOTEJMS paclleHMBaeTCd Kak HauboJiee BaxXHHM (GakTop,
BEIBHBAKMNUN  [IPOJMbepalyrio  SHIOTEJMAaJIbHEX  KJIETOK, Tex  KJIEeTOK,
KOTOPHIE oBpaszynT COCYIH, yTOo B pesyiLTaTe IPUBOIONT K
BACKYJIAPU3ALNN .

OOHAKO DTOT O(MBMOJOTUUECKMY I[IPOIlleCC MOXeT OBTL HapylleH IIpHu
HEKOTOPHX TaTOJIOTUUECKMX COCTOSHUAX, UTO MNIPUBOOUT K Upe3MepHOMY
Y  HEeHYXHOMY WJIM IaXxe BpeOHOMy o00pa30BaHMI HOBHX COCYHOOB, UTO
TakXe  Has3hHBalT  HEeOBaCKYJIApU3alMeln. C  OOHOW  CTOPOHH, 3TO
cocTogHUE HeOBAaCKYJIAPU3alUM camo infe) cebe MOXeT BEI3BATDH
zaboJyieBaHMe WM I[IaTOJIOIMUYEeCKOe COCTOSHME, HalpuMmep, B cjydae
ypes3MepHOTO ofpasoBaHMsa pyOLOB WM HEOBACKYJIAPHOM TIJlayKoMel. C
IPYyTO¥ CTOPOHH, HEOBACKYJIAPM3alLMi CIOCOOCTBYyeT IMIPOTPeCcCUPOBaHMIO
onpenesyieHHEIX 3aboJjieBaHUM, Kak, HalpuMmep, B cJiydae MHUUMAUUNA
HEeKOTOPHX COJIMOHHIX [[IJIOTHEIX] OIIyxXOJieM, HalpuMep, paka MOJIOUHOM
KeJlesH, paka IpelCcTaTesIbHOM XeJie3h MM JMMbOOM, TaKMX KakK JIMMOOMEH
XOmKKMHA WM HEeXOIKKMHCKMX JMMboM, WM [B cCjydyae MHUIMALUM] He
COJIMOHEIX OIIyXOJIeM, TaKMx KaK MHOXeCTBeHHasd MMUeJioMa .

[IOCKOJIbKY aHTMOTEeHe?s VI HeOBaCKYyJIApU3alumUs ABJIAOTCSA
OTJIMUMTEJILHEIM IIPVMB3HAKOM OIIYXOJIel, TO KOHIEeMNLMVel B IIPOTUBOPaKOBOM
TepanouM SBJIAETCA MHIUOMPOBaHMe 00pas30BaHMSA HOBHX COCYIOB ¥, B
CBABU C BTHM, «UCTOMEHVEe» ONYyXOoJM. BHUJIO pa3paboTaHO HEeCKOJbKO

HOBEIX COGHMHeHMﬁ, HallpaBJIEHHEIX Ha GJIOKMpOBaHMe HpOJII/I(]_)epaLU/H/I n

MUTPaLnM SHIOOTEJIMAJIbHEIX KJIETOK . Hanpumep, MOHOKJIOHAJIbLHEIE
aHTHUTeJla NOpOoTHUB (GaKTopa pocTa DBHIOOTEIMS COCYIOB (VEGF) -
npenapartT «BeraumsymMad» (Bevacizumab, Avastin) - YCIIEMHO
VCIIOJIbL 3YITCI Yy IalMeHTOB c pa3JIMUHEMHI Oy XOJI MU IJIs

IpendoTBpalleHMs MeTaCTa30B UM YMEeHbIIeHMS OIIyxXoJiel.

B OOTIOJIHEHNE K aHTUTeJIaM, OJIOKUPYIUM baxrTOp pocTa
SHIOOTEeJIUSA cCOoCyInoB (VEGF) u ero PeLEenTOPH (VEGFR) ,
HM3KOMOJIEKYJISPHEIE COeIVMHEeHMSa MMPOKO MCIOJB3YKRTCAS B  KadecTBe
VHTUOUTOPOB THUPO3MHKUMHASBHE (MHIMOMTOPH TUPO3MHKMHASBE, TakKMe Kak
LKCYHUTUHUO» (Sunitinib) ¥ TI[penapaTe  BTOPOTO I[IOKOJIEHUSA [KakK]

«JoBuTHHMO» (Dovitinib wmmm TKI-258), KpaTkKo oOxXapaKTepM3OBaHH B



o630pax Mukherji m mp. miam Heidegger m Op. B CBA3M C CUTyaluen
paka ImnOperncTaTeJbHOM XxeJjie3w (Mukherji D., Temraz S., Wehbe D.,
Shamseddine A. Angiogenesis and anti-angiogenic therapy 1in
prostate cancer // Critical Reviews 1in Oncology/Hematology. -
2013. -87. P. 122-131; Heidegger I., Massoner P., Eder I.E.,
Pircher A., Pichler R., Aigner F., Bektic J., Horninger W.,
Klocker H. Novel therapeutic approaches for the treatment of
castration-resistant prostate can cer // Journal of Steroid
Biochemistry & Molecular Biology. -2013. -138. -P. 248-256).

OnmHako nprueM «Bepaumzymaba» I HU3KOMOJIEKYJIAPHEIX
VMHTUOUTOPOB MOXET CONPOBOXIATLCSA HEKOTOPEMM OoJjiee U/UIM MeHee
Cepbe3HEMA [IOOOUHEIMMA sbdbexrTamMm. IToMMMO TOTO, pasBUTHUE
JIeKapCTBEHHOM YCTOMUMBOCTHU pPeTyJIapHO HabjomaeTCcs B KIMHUUECKUX
YCJIOBMAX B TeueHMe Kypca JeueHuda. CilemoBaTeJIbHO, CyIecTByeT
IOTPeOHOCTDb B IIPUHIUIINAJIEHO HOBEIX  LeJIEBHIX  MOJIeKyJax nJisa
AHTMAHTMOTEeHHOW  Tepaluu, Tepaluu, KoTOpasda OyHmeT Ccbd3aHa C
MEHBIIVMKY TIOOOUHEIMU 2dPeKTaMu .

He Tak QmaBHO, CTepOMOHEE TOPMOHH OBUJIM CIIOPHO OlLIeHEeHHE M3-3a
X BJIMAHMA Ha  aHI'MoI'eHes. Hamnpuwmep, Frank-Lissbrant u ero
KOJIJIETM ONMcaJu OHCTPYH HeOBaCKyJIApHM3allMio B BeHTpPaJbHOM MHoJie
IPpOCTaTH Yy KaCTPUMPOBAHHEIX KPHC IIOCJIe IIOBTOPAKMETrOCS IMOOKOXHOTO
BBEIOEeHUSA TeCTOCTepOHa. (Franck-Lissbrant I., Haggstrom S.,
Damber J.E., Bergh A. Testosterone stimulates angiogenesis and
vascular regrowth 1in the ventral prostate in castrated adult
rats // Endocrinology. -1998. -139(2). -P. 451-45¢6).

MommMo 5TOTO, Liao M Op. oIMcald BJMSAHME TeCTOCTepOoHa Ha
CTUMYJIMPOBaHUE MUTPaLUU SHIOTEJIMAaJIb HEIX KJIETOK COCyHOOB B
KYJbTUBUPYEMEIX SHOOTENMAJILHHX KJIeTKax I[IYyINOoUHOM BeHH UYeJIoOBeKa
(HUVEC) (Liao W., Huang W., Guo Y., Xin M., Fu X. Testosterone
promotes vascular endothelial cell migration via upregulation of
ROCK- 2/moesin cascade // Mol Biol Rep. -2013. -40. -P. 6729-
6735) .

PoJIb TEeCTOCTepOHa B pelylaunu OOyHKUIUM SHIOTEJUS UM ydaCcTHue B
PA3BUTUM U CO3PEBaHUM BHIOTEJMAJIBHEX KJIEeTOK-IpellleCTRBEHHUKOB B
KOHTEKCTe DPeKTUJILHOM OQM3MOJIOTUM pacCMaTpMBAaKLTCA »Oajlee B 0030pe

Traish u Galoosian (Traish A.M., Galoosian A. Androgens modulate



endothelial function and endothelial progenitor <cells in
erectile physiology // Korean J Urol. -2013. -54. -P. 721-731).

FEisermann wu 1Op. coofmmi, 4uTO aHaJioI' aHIOporeHa R1881
VHOYLUPYET D3KCIPEeECCHUM (aKTopa pocTa »HIOoTenusda cocynoB (VEGF) B
JVMHUAX  KJeTOK paka IOpeacTaTelJIbHOM  XeJies3H, uTo, BEPOATHO,
OPpUBOOUT K MHIYUIMPOBaAHHOMY (GakKTOpOM pocCTa DHIOOTEJMS COCYIOB
(VEGF) aHrmoreHesy (Eisermann K., Broderick C.J., Bazarov A.,
Moazam M.M., Fraizer G.C. Androgen up-regulates vascular
endothelial growth factor expression 1in prostate cancer cells
via an Spl binding site // Molecular Cancer. -2013. -V.12, N7).

B IIPOTUBOIIOJIOXKHOCTE 3TOMY, Chao n Iop. onmca
AHTHMAaHTMOTeHHEM »ddexkT SR16388 - CHMHTETMUECKOTO CTepouIa CO
CBASHBAKMMMY CBOMCTBaMM IO OTHOmeHMIo K ER-ankda m ER-Bera
peuentopaM (Chao W.R., Amin K., Shi Y., Hobbs P., Tanabe M.,
Tanga M., Jong L., Collins N., Peters R., Laderoute K., Dinh D.,
Yean D., Hou C., Sato B., Alt C., Sambucetti L. SR16388: a
steroidal antiangiogenic agent with potent inhibitory effect on
tumor growth in vivo // Angiogenesis. -2011. -Mar, 14(1). -P. 1-
10).

He ronnamumrecsa IIPOTHOBY BOBIOENCTBUSA Ha AHTMOTEHEe 3
HaBIoOanTCAa Takxe YV IPYIMX XOPOMO M3BECTHHX AaHOPOTEeHOB, KOTOPHE,

TeM BpeMeHeM, JMbo BcCe 3allpelleHBEl Ha PHEHKEe, JINB6O M3BATE M3—3a UX

MNOOOUHHX 20PeKTOoB. Thomas wu mOp. OIMCEBAaET, yTo «IHaHaszoJ»
(Danazol) (170-2TUHMI-17B-TUOPOKCU-aHOPOCT—4—-eHO [2,3-
d]muzoxkca30J) MHTUOUPpYyeT omnpeleJieHHEle  QYHKLUMM  SHIOOTEJIMaJlbHEX

KJIETOK, Takue Kak Ipoiudbepalmnrw U obpa3oBaHMe TpPpyOOK, HO He
OKasHBaeT MUHIMOMPOBAHMSA Ha KPUTHUUECKYKD CTaIulo [IpopacTaHusa B
TkaHt (Thomas G.W., Rael L.T., Shimonkevitz R., Curtis C.G.,
Bar-Or R., Bar-Or D. Effects of danazol on endothelial cell
function and angiogenesis // Fertil Steril. -2007. -0Oct, 88, 4
Suppl. -P. 1065-1070) . N3-3a ero AHOPOT EeHHEIX CBOMCTB
(BMpMIM3ALUK, YBeJIWUeHUS CBOOOOHOTO TeCTOCTEepOHa, HeCMOTpSa Ha
VMHTUOWPOBaHNKE CMHTes3sa TeCTOCTepOHa) “ ero  HebIaToNpMsaTHHX

napaMeTpPOR [Npoduiig] MCIIOJBb30BaHMA, OH OBJI BHBeIeH M3 obpalleHud.

«HaupopoJsion» (Nandrolone), 17B-Tumpokcu-sCcTp-4-eH-3-0H, Takxe



V3BECTHHM aHaBoJMuyeCcKUn npemnapart, OKa3HBaeT onpeneJieHHEE
aHTUNIpOJIMbepaTUBHEE CBOMCTBAa Ha DSHOOTeJMaJIbHEE KJIEeTKU IIYyTIOUHOM’
BeHH uyeJioBeka (HUVEC) (D'Ascenzo S., Millimaggi D., Di Massimo
C., Saccani- Jotti G., Botre F., Carta G., Tozzi-Ciancarelli
M.G., Pavan A., Dolo V. Detrimental effects of ana-bolic
steroids on human endothelial cells // Toxicol Lett. -2007. -
Mar, 8, 169 (2). -P. 129-136). OODHakKO HEM3BECTHO, IIE€PEHOCUTCH JIU
5TO Ha MHIMOMPOBaHME aHTMOTeHesa, IIOCKOJIBKY Ha XMBOTHOM MOIeJU
aMMOTPOOUUECKOTO JlaTepaJIbHOTO CKJlepo3a ObUIO OOHapyXeHO, UYTO
«HaHOPOJIOH» YyBeJMuMBaeT oO0Opas3oBaHMe TpaHchopMupywomero odakTopa
pocTa-6eTa (TGF-beta), KOTOPHIM, Kak MU3BECTHO, CTUMYJIUPYET
SKCIpPpecCHuid OOHOTO U3 Haubojiee CUJILHEIX AaHTUMOTEeHHHX ©(QaKTOpPOB, TO
ecTh bakTopa pocCTa DHOOTeNMSa cocynok (VEGF) (Galbiati M., Onesto
FE., Zito A., Crippa V., Rusmini P., Mariotti R., Bentivoglio M.,
Ben- dotti C., ©Poletti A. The anabolic/androgenic steroid
nandrolone exacerbates gene expression modifications induced by
mutant SOD1 in muscles of mouse models of amyotrophic lateral
sclerosis // Pharmacol Res. -2012. -Feb, 65(2). P. 221-230). B
[IPOTUBOIIOJOXHOCTE STOMYy, «HaHOPOJIOH» YyMeHbIaJl KOJIMYeCcTBO GaKTopa
pocTa »BHOoTeJusa cocynokB (VEGF) B MeILAX TPEHUPYINUXCS  KPEC
(Paschoal M., de Cassia Marqueti R., Perez S., Selistre-de-

Araujo H.S. Nandrolone inhibits VEGF mRNA in rat muscle // Int J

Sports Med. -2009. -Nov, 30(11). -P. 775-778).

«CTaHa30JI0J» (Stanazolol) (170-MeTmJI-50—aHOpoCTaHo [3, 2-
cloupasos-17B-o0) yBeJIMuYMBaeT 3KCIIPECCHUD TpaHChOPMUPYKINETO
baxkTOpa pocTa-6eTa 1 (TGF-beta 1), uTo, Kak M3BECTHO,

yBeJMUYBaeT BHpaBoTKy HamboJiee CHUJILHOTO AaHTMOTEeHHOTO dakTopa -
bakTOopa pocTa BHIOOTeNMsa cocynoB (VEGFEF) (Cao Y.,Townsend C.M., Ko
T. Transforming growth factor-beta (TGF-beta) induces vascular
endothelial growth factor (VEGF) and plasminogen activator
inhibitor-1 (PAI-1) gene expression through Smad3 transcription
factor // ACS. -2005. -Volume 201, Issue 3, Suppl. -P. 17-18).
Kpome ToT0, Thorpe u mOp. IoKasaljl, UYTO KOHBOTAT TelapuHa C
TUIPAa3UIOM aIUIIMHOBOM KMUCJIOTH, CBASAHHEM C KopTu3oJoM (HAH-

CBSA3aHHHM KOpTMSOJ’I) MOXeT IIpelCTaBJIATHE cobom IIOPMHINMIIMAJIEHO HOBHIM



MHTUOMTOP aHTMoTeHesa MOJ4 JileueHMI paka U IOPpYIMX aHTMOTEeHHEBX
3aboygeraHut (Thorpe P.E., Derbyshire E.J., Andrade S.P., Press

N., Knowles P.P., King S., Watson G.J., Yang Y.C., Rao-Bette M.

Heparin-steroid conjugates: new angiogenesis inhibitors with
anti-tumor activity in mice // Cancer Res. -1993. -Jul, 1,
53(13). -P. 3000-3007).

B CcBeTe pasJIMUHEX IIOTEHIMAJIbHEX LeJIEBHX MOJIEKYJI CTEPOUIHEIX
T'OPMOHOB, HalpuMep, PELEenToOpPOR CTEePOUIHBIX TOPMOHOB VI
bepMeHTOB, CTaHOBUTCS OUEBMIOHEIM, UYTO pPes3yJbTaT B3aMMOOEMCTBUA
onpeneJyieHHOM  KJIETKM WU TKaHu C  OlpeleJIeHHEMU cTepouaMm
OTJIMYaeTCHa OT IoJla [IOJIOBOM MIPMHAIJEXHOCTM] K IIOJy, OT TKaHMu K
TKaHU 7 crieumMdmuUIeCcKom KOMOMHaLUM [maTTepHa] CTEPOUIHEIX
PelernTopoB - IOOCTYIIHHX M AaKTUBHHX. CHeuudmueckuy OMOJIOTUUECKUN
OTBET Ha CTEepPOUIOHEE TI'OPMOHB HAXOOUTCH 10 BJIMAHMEM:

(1) pazanuuir B Opoduiie DKCIpPeCccCuu, HalpuMep, pPelelTopoB
CTEPOMUIHEIX T'OPMOHOR,

(ii) »xconpeccun (epMEeHTOB U

(1id) pasInun B DKCIPEeCCHUun pPelLenTOPHHX KOQaKTOPOB
(KOAKTMBATOPOB WMJIM  KOPEIpeCcCOopoB), MOOYJIMPYIOMUX  PellelTOPHLM
OTBET, U

(iv) HaJIMuMsg CTepOMIOB B KYJLTYpe KJEeTOK, opraHe WM TKaHU.

[TpOTHO3UPOBAHKE BMOJIOTUUYECKOTO oTBETAa Ha HaTypaJlbHHM
CTepouI WIXM eI'0 CHUHTEeTHMUEeCKUM aHaJIoT MpeIcTaBJIgseTcsd CJIOXHBIM; Ha
OCHOBAHUM  MMemelcsda JIUTepaTyps  KBaJuOUUMPOBAaHHEM CcrelumaJiicT
MOXeT VYXe I[IPOTHO3MPOBATE, UYTO COeIVMHEeHUH, I[IOOOOHHE TeCTOCTEPOHY,
MOTYT MHIYLIMPOBATH aHIMOTEeHes.

CymecTByeT NOTPeOHOCTEL ¥, BBUIOY 3TOTO, STO I&Jlb HaCTOAmMEeTIO
n3obpeTeHns - OPelJIOXUTL S0OeKTUMBHHIM MHTUOUTOP aHTMoTeHesa,
KOTOPHI CHOCOBeH MHIMOMPOBATL OpoJubpepallMio SHOOTEeJMAaJIbLHEX M/UIIU
TJIa K OMBII e UHEIX KJIETOK U/ MY MUTPalMin  SHIOOTeJIMaJlbHHX n/nnm
TJIaOKOMBIIEUHHX KJIETOK U/UJIM YMEHBIMTEL CHUHTE3 MIM SKCIPeCCHUi
bakTOopa pocTa SHIOTelIMd cocymoB (VEGE) u/UIM pelendTopoB daKTopa
pocTa SHIOOTEJIMA COCYIOB (VEGEFR) , TeM CaMBIM MHTUOUPY A
HEeOBACKYyJApU3auuon nOpu 3aboJIeBaHMAX, CBAB3AHHHX C UYpe3MepHHEMU
pereHepaTUBHEMA npolieccaMu, TO eCcThb nmpolieccaMmu, KOTOPHE

BO3HMKaKRT IIPM pPa3JIMYHEIX 3aboJIeBaHMAX .



STM UeJM, TakXe KakK UM IpyTMe, KOTOPHE CTaHyT OUEBUIHEIMU U3
IocJjienyKnmero ONMCaHUAa HacToAleI'o nz3obpeTeHUs, OOCTUTATCH
IIOCPENCTRBOM COIepXaHUsd He3aBUCHUMHEX IIYHKTOB OQOPMYJIE M300peTeHUd.
HexoTophe M3 MNPEeNIOUTUTEJIEHHX BapMaHTOBR OCYMEeCTBJIEHMS HaCTOSAMEeIo
n300peTeHUa ONpPelelISnTCa COOepXaHMEM 3aBUCHMEIX I[IYHKTOB QOPMYJIH
n300peTeHuAd.

KpaTkoe ommcanue mnsobpeTeHUS

Pa3InuHEEe aCIIeKTH, IpeyMylle CTBEeHHEE OpU3HaKU u
IPeIOlIOoUTHUTEJIbHEE BapMaHTH OCYMeCTBJIeHMA HACTOAMeIro KM300peTeHUsd,
00OOmEeHHEE B CJeOylIUx I[IYyHKTax, COOTBETCTBEHHO OTIEeJIbHO WM B
codeTaHuM, CIOCOOCTBYKT PEIIeHMD LeJii M300peTeHud.

1. CoenuHeHHMe, oxapaKTepu30BaHHOe dopmysonm 1,

OR,

CH

dopmymnia 1

B KOTOpOM

«a», «b» M «Cc» COOTBETCTBEHHO O3HadalT, HEe3aBMCHMO OPpyI OT
oIpyra, OIMHAPHYI WMJIM IBOMHYI CBA3L, IIPM YCJIOBUM, UTO, II0 MeHbLIIeMN
Mepe, OIOHO U3 «a», «b» UM «c» npencraBigeT coboM IOBOMHYI CBSA3L U
Opu VYCJIOBUM, UTO eCJIM «a» IIpeacTaBjigeT coboy oIMHAPHYID CBA3L U
«b» mnpencrarJysgeT coboM IOBOMHYI CBSA3L, R, INpeacTaByigeT coboy He He
H;

R, npezncrarjsgeT cobo¥ Jgmbdo Bomopon, Jnudo Ci—CgalIKMII;

R, npencraBjageT cobom Jmubdo ORs, Jnbo  BOIOPON, roe  Rs
OpencraBygeT coboy »To Bomopond wmiIM Ci—Ci,alIkKMJI C [OpaMOM WMJIU
pa3BeTBJIEHHOW 1IeMNbio;

R; nmnpencrTaBjsgeT cobou, B CJydae, KOT'ZIa <«C» ABJISAeTCH
oOMHapHOM CBA3bl, Jubo BOIopom, Jmbo Ci-Cgankwmi, Jmdo B ciaydae,

KoT'Ia <«C» 4ABJAeTCcsa OBOMHOM cBA3b, CHR;, I'Ie Rs 4BJISeTCHS TaKUM



Xe, KaK OIpenelJIeHO paHee;

Ry [pencraBideT coboim BOOOpPOL  WMIIMU C1—CiraJikmii, beHn,
He3aMelleHHEM WM 3aMmelleHHEM C;-Ci,aJIKMJIOM WM alWJILHOWM TpPYIIIon
COR¢;R¢ mpencrTarjgeT cobo BOIOPOI, C1—CipalIKMJI C TIPpAMOM WM
pa3BeTBJIEHHOM LENBO, beHna VI BeH30UII, COOTBETCTBEHHO,
He3aMelleHHBM WJIM 3amemeHHuM Ci-Ci,alIKMIJIOM, WM Jiodyl TpPyIny,
oBpazynlyrn IMIPOKCUII IpM OMOJIOTMUYECKOM MeTaboJIM3UPOBaAHUM  WJIIM
XVMUUECKOM YOaJlIeHUMM 3allMTHOM TPYIIL, B YaCTHOCTM CJOXHHM 30Mp,
npocTom 50up, aleTayib, kapboHaT, KkKapbamaTr, o¢docdhbaT, odocooHaT,
KeTajb, CcyJdbdaT WIM CyJdbdoHAT U MX COJU, IOJA TIIPUMEHEHUS B
JIeUeHUNM B KauecCcTBe UHIMOMTOpa aHI'MOoT'eHe3a.

2. CoemuHeHUe, oOxXapaKTepMs3o0BaHHOe dopmyJsion 1

OR,

CH

dopmymnia 1

B KOTOpOM

«a», «b» M «Cc» COOTBETCTBEHHO O3HadalT, HEe3aBMCHMO OPpyI OT
oIpyra, OIMHAPHYI WMJIM IBOMHYI CBA3L, IIPM YCJIOBUM, UTO, II0 MeHbLIIeMN
Mepe, OIOHO U3 «a», «b» UM «c» npencraBigeT coboM IOBOMHYI CBSA3L U
Opu VYCJIOBUM, UTO eCJIM «a» IIpeacTaBjigeT coboy oIMHAPHYID CBA3L U
«b» mnpemcTaBysgeT cobo¥ OBOMHYID CBA3bL, R, HOperncTaBJjsgeT cobdoi He H;

R, npezncrarJjsgeT cobo¥ Jmubdo Bomopon, Jnudo Ci—CgalIKMII;

R, npencraBjageT cobom Jgubdo ORs, Jnbo  BOIOPON, roe  Rs
nIpelcTaBJIgeT cobom BOIOPOI VI C1—CiralIKMII C Ip AMOM VI
pa3BeTBJIEHHOM 1IeNbio;

R; 1npencTaBjiasgeT cobou, B CJydae, KOTZIa «C» ABJISeTCH
oOMHapHOM CBA3blo, JubO BOIOpon, Jmbo Ci-Cgankwmi, Jmdo B ciaydae,
KOoT'ma <«C» ABJIgeTcsda IOBOMHOM cBA3b0, CHRs;, TIme Rs 4BJISeTCS TakKMUM

XKe, Kak OllpeneJIeHO paHee;,



R, mnOpencrarBjageT cobor Bomoponm, Ci—-CialIkmi, OGeHWJ, He3aMelleHHHN
MM 3aMelleHHBI C1—-C12aJIKMJIOM MJIIN alMJILEHOM TpyInon CORsg; Re
npencraejgaeT cobour BOIOPOI, C1—-CiralIKmi C Ip AMOM VI
pa3BeTBJIEHHOM LENBO, beHna VI BeH30UII, COOTBETCTBEHHO,
He3aMelleHHBM WJIM 3amemeHHuM Ci-Ci,alIKMJIoM, WM Jiodyio TpyIHImny,
oBpa3zynlyrn TIUIPOKCUII IpY OMOJIOTMUYECKOM MeTaboJIM3UPOBaAHUM  WJIIK
XVMUUECKOM YOaJIeHMM 3allMTHOM TPYIIL, B YaCTHOCTM CJOXHHM >20Up,
npocTom 20up, aleTalb, kapboHaT, KkKapbamaTr, o¢docdhdaT, odocooHaT,
KeTallb, CyJlbdaT WM CyJIbOOHAT U UX COJIU

OJI9 TIpYMMeHeHMS B TepaleBTUUeCKOM JeUeHUMM BOCIAJIeHMS MU/UIM paka
OIyTeM MHIUOUPOBaHUA IIpoJindpepalMu WJIM CHHTe3a, KaK OTIOeJIbHO, Tak
¥ B KOMOMHalLUUM: OpoJudpepallMM SHIOOTEeJIMaJIbHEIX KJIeTOK, IIpoJinbepalun
TJIaOKOMBIIEUHEIX KJIETOK, MUI'pPalMM SHIOOTEeJMaJIbHEX KJIETOK, MUI'paluu
TJIaIKOMBINEUHEX KJIETOK, OGaKTopa pocTa 5»HOoTenusa cocymos (VEGE),
PEeLenNTopOoB OQakToOpa PpOCTa SHIOOTeNIMsa cocynoB (VEGEFR), pelLendTopoOB
baxkTopa pocTa dmbpobiacToB 13 (FGFR 13), PELENTOPOR
TpoMOOLMUTAPHOTO GdakTopa pocTa (PDGFR) o u/wiav [, U pPelenTopoB
bakTOopa pocTa TYUHHX/CTBOJIOBHX KJeTOoK (SCFR, TakXe M3BECTHHM Kak
c-Kit mim pelnenTop TUPO3MHKMHa3E Kit, wmam CD117).

3. CoeIMHeHMe @OJ4 OpUMeHeHUUY 1o abzauaM 1 miaIM 2, B KOTOPOM
coeIMHEeHMe OoIlpelesJIeHO C IIOMOIBID «a» UM «C» OpelcTaBJgomuMu codon
OIOMHAaPHYID CBfA3L, «b» OpemcTarjiseT coboM OBOMHYI CBSI3bL, U R,
opencraBJjgeT cobol OR;, ORg ABJATCHS TakMUM Xe, Kak olIpemejleHO B
abzane 1, OPedloUYTUTEJILHO, B KOTOPOM Rsg IpencTarjigseT codon Judo
Bomopon win Ci—-CgalJIKMJI C TIMOIPpAMOV MM pPasBeTBJEHHOM Lelbl, a Ry
OpencraBJjgeT cobon Jmbo Bomopon, Judo CORg, I'Ie Rg IpedcTaBJIgeT
cobom Ci-Csg.

4. CoeIomMHeHMe IJA IPpMMeHeHMda 110 Jmwbomy mu3 abzauer 1-3, TOe
coenMHeHMe TpPenNcTaBiigeT cobor 4-THUIPOKCUTeCTOoCTepoH (4-OHT) wuiu
ero COJM WM CJIOXHEE 3QUPEHL.

5. CoeImMHeHMe @OJd [OIPUMMeHeHMSa [0 JioboMy W3 [IPeIHIYIIMX
abzalesr, B KauecTBe MHTUOUTOPAa HEOBaCKYJIAPU3aALUN B
IaToOJIOTMUYECKOM IIPOIIECCEe C BOBJIEUEHMEM PETEHEPAaTHBHBEIX IIPOIECCOB.

6. CoenuHeHMe [JIA TIIPMMEHEHMA TII0 JOOOMY M3 IIPelBIYMUX

abzauer, 04 IIpenooTBpalleHMA WJIN MHI‘MGMpOBaHMFI HeOBaCKyJIApM3allli
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PV BOCIIAJIMTEJIEHOM IIpollecce.
7. CoeIMHeHMre nJIs [IPVIMEHEHW A 1o abzaly o, TIe

BOCIIAJMUTEJILHEN Ipouecc BH@paH M3 TPYIIIH, cocTodmen mMU3: apTpmMToRB,

BOCIIaJIMTEJIbE HEX 3aboJIeRaHUM IUMEeBapUTEJILHOTO TpakTa, PK3eM,
HeVpOOepMUTOR.

8. CoemmMHeHMe IJIS I[IPUMeHeHUd TI[IO0 JOOMy M3 OIPeOHIYINX
aBzales 1-5, 0J1s IpedOoTBpalleHU S WIIN VMHTUOUPOBAaHNUA

HEeOBACKYJIAPU3allMK, BHSB3BAHHOW OIIYXOJIBIO.

9. CoeIvHeHM e i IpUMeHeHU S 1o abzaiy 8, roe
HeOBaCKYyJIApU3aluns VHULIUUPYETCH OIIYXOJIBIO MOJIOUHOM XeJle3H,
IpeMyIleCTBEHHO pPakKOM MOJIOUHOM  XeJIe3H, MM  OINyXOJIbI0  TKaHU
OpencTaTesIbHOM  XeJle3H, NpeMymeCTBEHHO pPaKOM IIpeacTaTeJIbHOU
XeJle3H .

10. CoenuHeHMe 1JIS TI[PMMEHEHMA IO JoOoMy U3 IPelbHIYyIMX
atzauer 1-5, B TIOpoduJlakTUKe WM JEeUeHUM COJIMIHOM OIIyXOJUu U
COOTBETCTRYKIMX MeTacTas0B.

11. CoenuHeHMe nOJa IOpuMeHeHuMa 1o absz3auy 10, IDIme ykKasaHHad
coMOHasd OIyXOoJib oToOpaHa U3 TPYIIIIH, COoCTOsAMmEeN U3 PaKOBEHX
3aboJieBaHMM TIOUEeK, TakMxX Kak KaplMHOMa IIoUek, KOJIOPeKTaJIbHOT'O
paka, paka JeIKMx, paka MoO3Ta M, B YaCTHOCTHM, IJIMOOJIAaCTOMH, paka
SUYHUKOB, paka INOIKEJIYOOUHOM  XeJle3n UM JIMMOOMEL, a Takxe
MeTacTa30B BCJIeICTBUME BHIIEIEPEUMCIIEHHEX OIIyXOoJiel.

12. CoenmHeHMe @OJA OPpUMMeHeHMs 110 JwobdoMy m3 abzauer 1-5, B
IpodUIIakKTUKE MM JIeUeHMM He COJIMOHBIX OIIyXOoJieM M MX MeTacTa30B.

13. CoemmHeHMe @OJg OpMMeHeHMA 1o abzauny 9, I'Ie ykKasaHHad He
coJiMOHad OIyxXoJib OpelcTaBJigeT cobo¥ MHOXECTBEHHYID MHUeJIOMYy U ee
MeTacTas3H.

14. CoemmHeHMe IOJI9 IIPUMEHeHMA [0 JobOoMy M3 ab3aueB 1-5 niusa
IpuMeHeHU S opu IpoduIaKTUKE W JIeueHUn COCYINCTOTO W
Bas0IpondpepaTMBHOTO HOBOOOpPas30BaHMA, B UYaCTHOCTM SHIOOTEJIMOMH,
OTOBPAHHOM M3 TPYIIH, OTHOCANeMCcHa K I'eMaHT'MOMaM.

15. CoemuHeHMe @OJ4 NPUMMeHeHUA 110 Jwobomy M3 abzaueB 1-7, niasa
OpenoTBpalleHUsa MM JiedeHUsa 3abdoJieBaHuM IJlas.

16. CoenmHeHMe IJId I[IpPpMMeHeHMs 110 JwboMy m3 abzauer 1-5, B
OpoduIakTUKe WJIM JeUeHMM TJIa3HExX 3abojieBaHulM, OTOOpaHHHX U3

T'OYIIIIEL, cocTodmen ns3 nmnabeTuyecKom peTrMHOIIaTr1, Del'eHepallla
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KeJITOTO IATHa, BOCHAaJIeHU s TJas, B YacTHOCTH, KepaTuTa,
BaCKyJIApU3aluKM POTOBUILEL, BHEeOPEeHMS COCYIOOB B CTEeKJOBMIHOE TeJo,
BacCKyJApU3aluM XpycTajlrKa IJlas3a.

17. CoemuHeHMe IJId NPUMMeHeHUA [0 JobomMy M3 abzaueB 1-5, niusa
IpenoTBpalleHn s WIIN MHTUOUPOBAHU S HeOoBaCKYyJIApMU3allun opu
3aXMBJIEHUM PaHH, BKJILUasa TpaHchopMallMio OOBUHOM OQYHKUMOHAJLHOM
TKAHM B MATKYI TKAaHb.

18. CoemuHeHMe IJIA OpuMeHeHMA 0o ab®zany 17, IJS yMeHbIIeHUS
M3BHTOUHOTO oO0pas3oBaHMsa PyOIOB B TakMX opraHax, KaK IedyeHb WIu
cepInlle, IIOCJe OCTPOIO WIM XPOHMUECKOTO IOBPexXIeHMSI WIM Xe Ha
KOXe.

19. CoemuHeHUe OJI4 IPUMMeHeHMA [0 JoboMy M3 ab®zauen 1-5, nisa
NpenoTBpalleHns WJIM UHIUOMPOBAHUSA COCYIOMCTHX MaJbdopMaluuii, B
YaCTHOCTM TI'eMaHTMOM B KOXe WMJIM IIapeHXMMAaTO3HHX opTraHax (IedeHu,
MO3Te, cepnle).

20. CoeImMHeHMe @OJ4 IPMMEHeHMA o Jwobomy M3 abz3aueB 1-5, mJj4d
IpenoTBpalleHN A VI MHIUOUPOBaHUSA cCepleduHO-COCYOMUCTHEX
3aboJleBaHMM, B UYaCTHOCTM BHICOKOI'O KPOBSAHOT'O IaBJIeHUS, CTeHO3a
WM PEeCcTeHO3a KPOBEHOCHHX COCYIOB U apTepMOCKIIepo3a.

21. CoeIuHeHMe IOJIa IIpPMMeHeHMd o JiwdoMy M3 abzauer 1-5, s
JleueHUs IIPOTUER OXUPEHMUS.

22. CoeIuHeHMe IJIA TPMMeHeHMd o JiwdoMy M3 abdzauer 1-5, s
JleueHMsa SHIOMeTpuo3a.

23. dapMalleBTHUUECKASA KOMIIO3ULMUA, conepxamasa COoeOMHEeHNe
bopMyJiEl IO JiOOOMY M3 IIPeOleCTBYIMX I[IYHKTOB, U dapMaleBTUUECKU
IpueMIIeMBI HOCUTEJb n/nnm BCIIOMOTaTeJIbHOe BelecTBO IJIs
IpUMeHeHUSS IpY JIeUeHUM II0 JIoOoMy M3 MNPpeOHOymUxX IYHKTOB.

24 . OdapMalleBTMUeCKad KOMIIO3ULUMA o abzany 23, IOpM TOM, UYTO

@apMaueBqueCKaH KOMIIO3MIINA IIpmrorTaBJiMBaeTCH4d IJIA KOXHEIX,
CIIM3SUMCTEX MJin IIOOCJIM3NMCTEHIX, TpaHCcIOepMaJlbHEX, BHYTPVIMBEIIEUYHEIX ,
ITIOOKOXHEIX, BHYTPVMBEHHEX, IIepOpaJIEHEX MJin CYIIIIOSMTOPHEX

IpUMeHeHUN MM 3aKalbBaHVSa B IIOJIOCTHU.

25. OdapMalleBTHUUEeCKad KOMIIO3MIMA I10 IOIYHKTaM 23 wuiau 24, T1pu
TOM, UTo bapMalleBTUUYECKASA KOMIIO 33UV A nogroTaBJIMBaeTCHd oJis
[IEPOPaJILHOTO I[PMMeHeHMsa, IIOIKOXHOTO, KOXHOTO, BHYTPUMBIIEUHOTO,

BHYTPMBEHHOTO, BHYTPUIJIa3HOTI'O, Ha3aJIEHOT'O WJIM TpaHCIOepPpMaJIEHOI'O
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BBelleHU.

26. KomMOmHauudg, colepxamasd:

(1) aKTMBHOe BRemeCTBO, BHOpaHHOe U3 TPYINH, COCTOAmEeN U3
AQHTUTEJI, HallpaBJIeHHHX IIPOTMEB QaKTopa pocCTa DHDHIOOTEJNMA COCYIOOB
(VEGF), peuentopoBR O¢akKkTopa pocCTa D2HOoTenrsd cocynoB (VEGFR) wiam
pacTBOopUMHX VEGFR/VEGFR THUOPUOOB ¥ MHIUOUTOPOB THUPO3MHKMUHASH,; U

(ii1) coemmHeHMe, oOxXapakKTepu3oBaHHOe ¢opmyJon 1

OR,

CH

dopmynia 1

B KOTOpOM

«a», «b» M «Cc» COOTBETCTBEHHO O0O3HaAYalT, HEe3aBMCHMMO OPpyI OT
oIpyra, OIMHAPHYI WM IBOMHYI CBA3bL, IIPU YCJIOBUM, UTO, II0 MeHbLIIeMN
Mepe, OIOHO U3 «a», «b» UM «c» npencraBiygeT coOoM IOBOMHYI CBSI3bL U
Opu YCJIOBUM, UTO eCJIM «a» IIpencTaBjigeT cobo¥ oIMHAPHYID CBA3L U
«b» npemcTaByiseT coBo¥ IOBOMHYI CBA3b, R, He sBJsgerca H;

R, npezncrarJjsgeT cobo¥ Jmudo Bomopon, Jmndo Ci—CgalIKMII;

R, npencraBjgeT cobom Jwmbdo ORs, Jnbo  BOIOOPON, roe  Rs
npelcTaBJIgEeT cobom BOIOPOI VI C1—-CiralIKMJII c Ip AMOM AR
pa3BeTBJIEHHOM 1IEMNbio;

R; npexncrTaBjsgeT coboiu, B CJydae, KOT'a «C» ABJISAeTCH
oOMHapHO¥ CBA3bl, JubO BOIoOpom, Jmbo Ci-Cgankwmi, Jmdo B ciydae,
KOoI'mDa <«C» ABJIgeTcsd IOBOMHOM cBA3b0, CHRs;, TIme Rs 4BJISeTCS TaKMM
Xe, KaK OIpeIeJIeHO pPaHee;

Ry [pencraBideT cobom BOLOPOL, C1—-CioaJikmi, beHn,
He3aMelleHHEM WM 3aMmelleHHEM C;-Ci,aJIKMJIOM WM alWJIbLHOM TpPYIIIon
COR¢;R¢ IpencraBygeT cobo¥ BOOOPOIN, JMHEWHHM WIXM pa3BeTBJIEHHHM
Ci—-Cirayikmjl, QeHuJI MM OeH30MJI, COOTBETCTBEHHO, He3aMelleHHHMN WK

saMemeHHEll Ci—Ci,alJIKMIJIOM, WM JIoOyon TPYINY, o00pasyolyild IMIPOKCHUII
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opu OMOJIOTUMUEeCKOM MeTaboJMaMe WM XMMMUEeCKOM YIaJIeHUM 3allMTHOMN
TPYIIIIH, B UAaCTHOCTM CJIOXHHM 20Up, opocTon  »20up, alueTalib,
KapboHarT, KapbawmarT, dpocohar, dbocdpoHar, KeTalb, cyJibdaT WMJIn
cyJabboHAT M MX COJM, [OPenOlouTUMTEeNIbHO IJIA I[IpUMMeHeHMs Tak, Kak
omnpenejyieHO B JIOOOM M3 MIPEeOmeCTBYIMX IYHKTOB.

27. OdapMalleBTHMUYEeCKas KOMIIO3ULMA, CcoIepxXamasd KOMOMHAaLMKD II0
abzauy 26.

28. IlpuMeHeHMe COeIMHEHMSa WM OQapMalleBTUUeCKOW KOMIIO3ULUN,
Kak OIIpeleJIEHO B JIIoOoM nus abzalleB 1-27, B KauecTBe
AHTHMAHTMOTEeHHOTO areHTa IpY MeIMIMHCKOM JI€UeHUM.

29. IllpuMeHeHMe KOMOMHaLMM IO abzaly 26 win 27 B KadecTBe
AHTMAaHTMOTEeHHOTO areHTa IpY MeIMUIMHCKOM JI€UeHUM.

OnmcaHMe uepTexemn

durypa 1 A wu B: [IponubepallMOHHE  aHajM3 BOBIOEMCTBUA
npenapaToB 4-OHT m TKI 258 Ha »HOOTeJMaJIbHBE KJIETKU IIYIIOUHOM
BEeHH  UeJIOBeKa (HUVEC) OpM  MCIOJIB30OBaHMM  TecToB C  WST-1,

COOTBETCTBEHHO, I[I0 OTOEJILHOCTM MM B KOMOMHALWU;

durypa 2A. [TpMHIMIT TecTa  MUT'paluu KJIETOK B CUCTeMe
«TpaHCBeJII»;
durypa 2B. Ananms TecTa MUTPpaLum KJIETOK B CUCTeMEe

«TpaHCBeJUI» IIpM BO3OEMCTBMM Ha DSHIOTeJMAaJIbHHEe KJIETKM IIYIIOUHOMN
BeHB ueJjiobeka (HUVEC) npenapatom 4-0HT;

durypa 3. AHaJIM3 3aXuUBIeHMSA paH (LapalMH) BSHIOOTEeJMaJlbHEX
KJIETOK IIYIIOUHOM BeHH ueJioBeka (HUVEC) npum Bo3memcTBumM 4-0HT;

durypa 4. TecT MHUTIpauMM TpPyOOK  BSHIOTEJMAJIBHEX  KJIeTOK
IYIIOYHOMN BEHH yeJIoBeKa (HUVEC) npu BO3IEVCTBUNA 4-0HT c
VICIIOJIbL30BaHMEM MaTpUTesid.

[NompoBHoOe omnmcaHmue usobpeTeHmUs

HacTosmee wm300peTeHMe  3IOeCh ONMCcaHo 0Oojiee TIOOPpOOHO B
COOTBETCTBMM C [PEelOlNOUTUTEJIbHEMM BapMaHTaMM OCYMeCTBJIEHUS WU
IprMepaMii, KOTOPHE, OINHAKO, IMIPpeldCcTaBJIeHH TOJIBKO B MILJIOCTPATUBHEX
1EeJIAX n HUKOWM oBpa3zoM He IOJDKHEL paccMaTpMBaTbCSA KakK
OTpaHVUMBaKIMEe O00BEeM HaCTOANEeTO M300peTeHud.

HacTosamee wuzobpeTeHMe IpenjaraeT cCcoeIMHeHMe ofmel GopMyJIH
1, oxXapakKTepusoBaHHOe BHIIE, KOTOpoe, Kak OBLIIO HEOXUIOAHHO

OBHapyXeHO, DOPeKTUMBHO MHIUOMPpYeT aHTMOTeHes3 ¥, B UYacTHOCTH,
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IPOABRJIAET CleOyklMe CBOMCTBa IO OTIOEJBHOCTM WJIM B KOMOMHaALUM OT
(1) mo (vi):

(1) mHTMOMpPOBaHMUe NOpoJudepaly SHOOTEJMAaJILHHX KJIIeTOK;

(1i) mMHTHMOMpPOBaHMe NOpoJiMdepalMM IJIaOKOMEBEIIEUHEIX KJIETOK;

(1ii1) mMHTMOMpPORaHMe MUIPalMM SHIOOTEJIMAJIbHEX KJIETOK;

(iv) mMHTMOMpOBaHMEe MUTpAalUM IJIaOKOMBEIIEUHEX KJIETOK;

(V) CHMXeHME BKCIPeCCUM WM CHHTe3a OeJIKOB daKTopa pocTa
sHOoTeJIMsa cocymoB (VEGE);

(vi) CHMXEeHMEe DKCIPpeCcCHuM WIM CHUHTe3a 0OeJIKOB pPeLelTOpOoB
bakTOpa pocTa B»HIOOTeNMA cocynorb (VEGER) ;

(vii) cHMXeHMe >»KcOpeccum OeJIKOB WM CHHTes3a OQOYyHKIMOHAJBHO
CBA3aHHEX (QakTOPOB pOCTa, B TOM UMCJIE PeLelNTOpoB ¢dakTopa pocTa
dmubpobiacTtor 13 (FGFR 13), peuentopob OGakTopa pocTa TPOMOOLUUTOB
(PDGFR) o u/mau [ M peLenTopoB oGakTopa poCTa TYUHHX/CTBOJIOBHX
KJIETOK (SCEFR; TaKxe M3BEeCTHHM Kak c-Kit W pelnenTop
THUPO3MHKMHAa3E Kit, wmmam CD117).

TaxkmuMm obpasouM, OHO OCODEeHHO IIOOXOOUT 0JId JleueHmAa

saboJIeBaHMul, CBSISAHHHX C UpPEe3MEePHHEMY pPeTeHepaTUMBHEIMMY IIpolleccaMu,

BRJIOUAS  HEOBACKYJIAPMB3AlMIO BHYTPM  TKaHMU. Kpome ToOTO, Joboe
IPOTUBOOIYX0OJIeBoe/ aHTUIIpoJndepaTUBHOE W/
IIPOTMRBOBOCIAJIMTEJILHOE JledeHMe I[I0 III. (1) = (vii) (Brme) dymeT

ocoBeHHO ¥ Uu3bUpaTesJIbHO 2QPeKTUMBHEIM Yy I[allMEHTOR, I[IOIBepPXeHHHM
TakoM aHoMaJIbHOM HOpoJmubepalmm, U/UIM B CHeUMaJIbHHX LeJIeBHX
TKaHAX M oOpraHaxX y IalMeHTOB, Y KOTOPHX HabjmwoaeTcd Takas
aHoMaJIbHad npoaudpepalmsa. CoellMHeHVe bopPMY JIE 1 " ero
IpedllouTUTEeJIbHEE BapMaHTH OCYINEeCTRBJIEHMS, KaK YyKa3aHO BeIEe (TO
ecTb CcoelIMHeHre 1 ¥ B KOTOPOM IPEedNOUTUTEJIBHO «a» WM «C»
OpencTaBJgoT cobo¥ OoOMHAPHYI CBA3b, «b» OpendcTaBjisgeT cobon
OBOVMHYIO CBA3L, a R, IpencTaBysgeT cobdor ORs, OR; ABJISeTCH TaKMM,
KaK OIpenesIeHO BHIE, IPEeAOlloUYTUTEJIEHO, B KOTOPOM Rs HIpencTaBJSgeT
cobor Jmbo BOHmOPOIN, JMOO JIMHEWMHBM MM pa3BeTBJIeHHBM C;-CgalIKMII, a
Ry npencrTaejgaeT codomr JInBo BONOPOI, JIMBo CORsg, e Re
nIpelcTaBJIgeT cobom C1-Cs ; BoJiee NPelnoYTUTEJIBHO, KoT'oa
coenMHeHMe TpPenNcTaBiigeT cobol 4-THUIPOKCUTeCTOoCTepoH (4-OHT) wuiu

ero COJIM WM CJIOXHHE D20MPH), K YIUBIEHVIO, KakK OBJIO OOHapyXeHO,
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MIPOABJIAET AHTMAHTMOTEHHYK AaKTMBHOCTE WM MHIUOUpyomMe 30QeKTH,
yKasaHHBEe NOIYHKTaMu oT (i) mo (vii) Beme. IIpu YCJIOBMM, UTO €CJU B
CTPYKTYpe OQOpMyJIHL 1 CHMBOJ «a» IpencTaBjisgeT coboM OIMHAPHYIO
CBA3bL, a «b» mpencraBjggeT cob®oM IOBOMHYI CBA3L, R, He gBjagercs H,
TO ofecHeuMBaeTCsS OTCYTCTBME TeCTOCTEPOH-3aBUCHUMEIX/CBI3AaHHHX U
TEeCTOCTEPOH-TIONOOHEX 30eKTOB.

BaxHo OTMETUTE, UTo BHIIEYIIOMSAHY Tas TKaHb MOXeT, B
YaCTHOCTM, OBTE TKaHbK WM OpPI'aHOM B OpTl'aHM3Me JUeJiIoBeKa, B
KOTOPOM/OM (HeO)BacKyJdgpus3alua MOXeT MMeThL MeCTO ¥ MOXeT OHTb
CIHpOBOLMPOBAaHAa OIpPenOeJIeHHOM OIIyxXOoJibl, TaKOoM KaK pakoBOM WMJIM He
PaKoBOM TKaHbL TpyIou, TKAHBID TPenCTaTeJIbHOM  XeJle3H, Jodon
KUIIEeYHOM TKaHbl, JIETOUHOM TKaHbo, TKaHBI I[IOUek, Mo3Ta, IJas,
TKAHbIO AUMYHUKOB MM [BHIIEYIIOMAHYTAsS TKaHbL MOXeT OHTL] COCYIMUCTOM
TKaHbl0 camMoM 1o cefe B KOHTEKCTe COCYIOMCTHX aHOMaJMi, Kak,
HanpuMep, COCYIOMCTHX WM Ba30IpoJMbepaTUMBHEIX HOBOoOOpaszOoBaHUM,
TaKMX KaK TI'eéMaHTI'MOMBEL WM COCYIOMUCTEE MaJibdopMalluy, TakKue Kak
COCYIMCTEE MaJibdopMalluM C MeOJIEHHEIM TOKOM XUIKOCTM: KalUJIJISPHEE
MaJibdopMallM, BeEeHO3HHEe MaJibpopMaluy, JuMbaTHUuecCcKMe MaJibbopMalliu;
COCYIMCTEE MaJibpopMaluuy C OBHCTPHM TOKOM XMIKOCTH: apTepMrallbHBe
MaJlbopMalln; apTEepPMOBEHO 3HHE MaJlbdopMalunu, apTeprMOBEHO3HHE
OUCTYJIEL MIM KOMOMHMPOBAHHHE COCYOMCTHE MaJlbQopMaluM (pasJInuyHbEE

KOMOMHAaLMY BHIMEM3JIOXKEHHOTO) .

[lomTOoMy coeIMHeHNre bopMy JIEL 1 OUeHb 50PEeKTUBHO rpmu
IaToJIOTUUe CKUX COCTOSIHUAX I CUTYaluax, NIPUBO I AMNUX
K (Heo) BackyJiApMUzalun, Harnpumep, B COOTBETCTRBYINX cIydasax

OIIyxoJieV MM JIOOHX BOCHAJUTEJILHEX I[Ipolleccax. CoeamMHeHMe (QOPMYJIB
1 oueHb BB0PEeKTMBHO IJIA OPOOMIAKTUKM WIM JIEUEHMS JIPYIUX BUIOB
paka U/UIM COOTBETCTBYKOIMX MeTacTas0B, KOoTIa aHTHMaHTUOTeHe3s WM
aHTMU-BaCKyJIApM3alLMra/HeOoBaCKyJIIpU3ala MIM CJydal BHIIEYIOMSHYTOTO
MHTUOMPOBAHUA WM CHMXeHMa oT (i) mo (vii) wuMmeoT 3HaueHue OJid,
HalopuMep, OpodMIIakKTMKM WJIM JIeUYeHus pakKa II0YKWH, TakKoTo Kak
[IOUEUYHO-KJIETOUHOT'O paka (KaplLMHOMH), KOJIOPEeKTaJlbHOTO paka, paka
JIeTKMX, pakKa Mo3Ta, B UYaCTHOCTM, TIJMOOJAaCTOME, paka SUUYHUKOR,
MHOXECTBEHHHX MMeJIOM, JIMMOOM, BOCIAJIMTEJILHEX 3adoJieBaHuM, Takux
Kak, HalpuMep, PEBMATOUIOHEI  apTPUT, YMEHBIIEHNS  OOpa30BaHUA

PyOlLIOB IIpM 3axXuBJIeHMe paH (0ocoOeHHO B TakMxX OpraHax, KakK IIeUeHb
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WM CepHalle IIOoCJe OCTPOM MM XPOHUUECKOW TpaBMH, WMJIM Xe Ha KOXe),
COCYOMCTHX  MaJibbopMaluii, COCYIVMCTHX WM  Ba30lpoJindpepaTUBHEX
HOBOOOpAa30BaHUM, DHIOOTEJIMOM, TakKMxX KakK TI'eMaHTMOMH (0COOeHHO B
rnevyeHy, MO3TY ¥W/WiIM cepnle), TJa3HbexX 3abojieBaHMM, TakKux Kak
(onabeTnueckasa) peTrHONIaTnA, oeTeHepalusa KeJITOTO [IATHA,
BOCIIaJIEHMEe T1Jla3, CepHOeUHO-COCYOMCTHX 3abojieBaHulM, B UYaCTHOCTH,
BHICOKOT'O KPOBAHOT'O JaBJIeHUd, CTeHO3a WIM pecTeHO3a KPOBEHOCHHX
COCyIOB, HaIlpMMep, BH3BAHHOT'O apTEepUOCKIIEPO30M, B 4YaCTHOCTH,
aATEepOCKJIEPO30M, Halp¥Mep, I[OocJe IIOBPexXIeHVsa U/UIM B CUTyaluu
AHTMOIJIaCTUKY WJIM MMILJIaHTalUuM CTEeHTAa.

KpoMe TOrO, MHIMOMTOP aHIMOTeHe3a I[I0 HacTodlleMy MN300peTeHM D
MOXeT OHTb MCIOJIBE30BaH B KauecCcTBe CpencTBa [IPOTHUB OXMPEeHUd,
IIOCKOJIbKY M3BECTHO, UYTO KPOBEHOCHHE COCYOH B XMPOBOM TKaHU
HMKOT'Da B IIOJIHOM Mepe He pas3BUBaLTCAa U, TakuM oOpasoM,
paspymanTcia MHIMOMTOpaMM aHIMOoTeHesa (Bruemmer D. Targeting
Angiogenesis as Treatment for Obesity // Arteriosclerosis,
Thrombosis, and Vascular Biology. -2012. -32 (2). -P. 161-162).

KpoMe TOTr0o, MHIMOMTOP aHITMOT'eHe3a HOaHHOTO M300peTeHMS MOXHO
MCIIOJIE30BAaTh B KauecTBe aKTVMBHOTO BelleCcTBa OJId JleueHmsa
SHIOOMETPMO3a M3—-3a CBA3M MeXIy AaHTUMaHITMOTEHEe30M U IIOJIOXUTEJIEHEM
20OeKTOM MNPOTHUB SHIOMETPUO3aA.

Kpome TOTO, coenuMHeHre QOopMyJiIeL 1 oueHb 50OeKTMBHO IJIA
JIeUeHMsa OIyxoJie¥, Takux KaK KaplLMHOMH TIIOoUYekK, KOTOpHEe YacTo
pa3BUBaLT YCTOMUMBOCTE K [IepBOHAYAaJIE HOMY IIPOTUBOPAKOBOMY
JledeHM0, UTO, TakuMmM obpasoM, TpebyeT BTOPOM JIMHUM Tepanouu, C
MCIIOJIbE 30BaHMeEM, HallpUMep, MHITUOUTOPAa MUIIEHN panaMmMumHa Yy
MmilekomurTamyx (mTOR) MM MHIUOMTOPOB TUPO3MHKMHA3E (TKI) BTOpOTO
[IOKOJIEHUA . CllenoBaTeJIBHO, COeOUHeHUe OaHHOTO n300peTeHnd
npencraBJisgeT cofo  aJIbTepHaTMBY  KJIaCCHUUECKOM  MIPOTUBOPaKOBOM
Tepaluy I[IOCJEe IIOABJIEHUS PEe3UCTEHTHOCTU.

Bojiee ToOro, wm300peTeHMe IpenjaraeT KOMOMHALNMKD, 3aKJIOUAKIYIO
B cebe coenuHeHue OOPMyJIEL 1 MM e€T'0 [IPEeOIOoUTUTEJIbHEE CTPYKTYPHHE
bopMEl, yKasz3aHHEE BHIle, M aKTMBHOE BelleCTBO, BHOpPaHHOEe U3 I'PYIIIH,
cocTosAmen ns aHTUTeJ, HallpaBJIEHHEIX IIPOTUB baxkTOpPa pocTa
sHIOOTeIna cocynoB (VEGEF), peunentopoB ¢akTopa pocTa BHIOOTEJUA

COCYIOB (VEGEFR) VI PaCTBOPUMEIX VEGFR/VEGFR TUOPUOOB, 17
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VHIUOUTOPOB TUPO3UHKMHA B (TKI) . «KoMOuHauma» oBozHauvaeT
3adUKCUPOBAHHYD KOMOMHALMI BHYTPM OOHUHOM KOMIO3MLIMUM MM OOBUHOMN
JIeKapCTBEHHOM bopMEL W pas3neibHyo, HO aCCOLUMMPOBAHHYI
KOMOMHaLM©, HalpuMep, B OQOopMe OIOHOBPEMEHHO WM IIOCJIeZOBaTeJIbHO
BBOOVIMEBIX KOMIIO3ULIUM, COOTBETCTBEHHO comepxalmnx COeIMHEHNE
dopmyJsiel 1 M YIIOMSAHYTHEE aHTUTEJa WM WHIUOMTOPH TUPO3MHKMHA 3
(TKI). IlpemnouTuTeJIbHEE I[IPMMEPH YKa3aHHEIX aHTHUTeJI BKJIKUAKRT B
cebsa MOHOKJIOHAJIBHEIE aHTUTeJla [IpoTMB OQaKTopa pocTa BHIOOTeIMA
COCYyIOB (VEGF) : «Beraumzymad» (Avastin), Y TIPeOlOoYTUTEJIbHEE
[IPMMEPH MHIMOUTOPOB THUPO3MHKMHA3 (TKI) BrIwoUanT B cebd IOpelapaTh
KCyHUTUMHUO», «JoBUTHMHMO» (TKI 258), «VMaTmHMO», «CopadeHUO» U
opoure MHITUMOUTOPH  TUPO3MHKMHaz3e  (TKI), O KOTOPHIX HOOpoOHee
cooBmaloT Mukherji wm 1mp. (2013) wu Heidegger wu gmp. (2013),
YIIOMAHYTHE BHILE .

IloMmMMO TOTO, coenuHeHue ©OQopMyJiHl 1 oueHb 5OOEKTHMBHO OIS
JIeUeHMA aHI'MOTeHes3a, BHS3BAHHOT'O OIyXOJibIo, B YaCTHOCTM paka WIn
COOTEETCTRYNIIMX MeTacTasO0B, HalpuMep, paka MOJIOUHOM XeJIe3H WJIN
paka NpeICTaTeJIbHOM XeJle3H MM COOTBEeTCTBYKHIMX MeTacTasoB.

HeoxmnnmaHHO n OTHOEJIbHO oT IpenmecTBYRINX UCCcJenoBaHu
100 BOHEIX coenuHeHUM, CBSA3aHHEIX C VHIUOMPOBaAHMEM  pPOCTa u
MeTacTa3MpPOBaHMA TOPMOHAJIBHO  3aBUCHUMEIX  OIIYXOJIEBHX  KJIETOK, B
YaCcTHOCTHU B OTHOUIEHUN paka MOJIOUHOM XeJie 3H VI paka
npencraTesyibHOM Xejesw (WO 2007/131736, WO 2007/131737), aBTOpaMm
n30bpeTeHrs ObJIO OOHaApPYXEeHO, UTO COeOMHeHUs obmel ¢opMyJiHl 1, Kak
OXapaKTepM30BaAHO BHIE, MWHTUOVPYOT OpoJaubepaumio W/MIM MUTPALNO
YeJIOBEUECKMX DHIOTEJIMAJbHEX W/WIYM TJIAOKOMEIIEUHHX KJIETOK. I[Ipu
5TOM, OHJIO HeOXUIAaHHO YCTaHOBJIEHO, UYTO COelOMHeHUA ofmer GopMyJIk
1, xak oxapaKTepM30BaHO BHIIE, yMeHBIAT 3SKCIPeCcCH dakTopa pocTa
sHOOTeInsa cocynoB (VEGFEF) wm peuentopoB ¢QakTopa pocCTa BHIOOTeJMA
cocynoe (VEGFR) B YCJIOBUSAX BOCHAaJIeHVsa W/WIY paka. Halopumep, B
Cllydasax I[IpOTMBOPAKOBOIO JIledeHMsa U, OIATh Xe, He3aBUCUMO U
OTHeJILHO OT JIedeHMs, BKJOUawIero B cebda MHIMOMpOBaHMEe pOCTa WU
MeTacTa3nMpOBaHMA TOPMOHAJIBHO 3aBUCUMEIX OIIyXOJIEBHX KJIETOK, Kak
5T0 OBJIO B CJiydae, HalpuMep, B CBA3M C PaKOM MOJIOUHOMW XeJle3H WU
pakKoM IIpenOcTaTeJIbHOM Xejes3w (WO 2007/131736, WO 2007/131737),

OTKPEITUA B HacCcToAIeM MBO@peTeHMM IIO3BOJIAKT MCIIOJIE30OBaThk
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AHTHMaHTVMOT'eHHYI Tepalirio B COOTBETCTBYKRIINX HOBEIX MeIMIMHCKMX

CcXeMax JIEUeHNA. Hanpmmep, B oTJIndme oT IIpAMOTIO PraspymeHMA
3JIOKaUYeCTBEHHEIX KIIETOK— n TKaHeﬁ—MMmeHeﬁ, MHPM@MPOBaHMe
aHT'MoI'eHes3a, COIJIaCHO HacToAdmeMy MBO@peTeHMD, IIO3BOJIAET

50PeKTUBHO MHIUOMPOBATEL OaJlbHEMMMM POCT ONYXOJIM UM BAaCKYJISPU3AlMIo
OMYXOJIM TIOCPEICTBOM aHTHMaHTMOTeHes3a W/MIM I[IOCPedCTBOM 30OeKTOB
MHTUOMPOBAHMA WM CHWXeHmMs (i) - (vii), VYyKa3aHHHX BHIe. TakuM
oBpas3oM, MOXHO BJIMATE Ha CPenCcTBa, KOTOPHMM OIIYyXOJM MOTYT IIMUTATh
cebga u, TakuMmM obOpaszsoM, C IIOMOIEBIK KOTOPEX MeTacTas3MpOBaHME MOXET
OHTE IIPepBaHO, YTO B KOHEUHOM MTOTIEe IPUBEIeT K IT'OJIOOAaHMK OIIyXOJIM

mn, COOTBETCTBEHHO, K HerHMOﬁ HpOTMBOOHYXOHeBOﬁ AKTVMBHOCTMN .

Hanpuwmep, JIeueHle TaKMx T'OPMOHAaJIEHO 3aBUCHMEBIX PaKOBEIX
3aboJieBaHuM n MeTacTa30B, Kak pakxk MOJIOUHOM  XeJIe3H  WJIU rakxk
HpeHCTaTeHbHOﬁ XeJle3El, MOXeT OHITH OCymeCTBJIEHO IIyTeM

MHTUOMPOBAaHMEM aHTMOTeHe3a, BH3BAHHLBM TaKOoM OIIYyXOJIb.

KpomMe TOTO, OTHEJIBHO OT TOJIBKO JIMIIE OOMMX aHaboJMUeCKUX
20beKTOR, TakKMxX Kak crabuimuszaumusa KoJulareHa W, B HEKOTOPEHIX
cIydadax, OPYTUX  COeIVMHUTEJIbHOTKaHHHX  OeJIKOB, u, BCJIeOCTBME
STOTO, TIPMHMMAS BO BHUMMaHME CTaOMIM3ALUIO COSOMHUTEJILHOM TKaHU U
CBA3aHHOTO JileueHMd Hamnomodtme wMHOapkKTa MMOKapIa M MHOapKTa
TOJIOBHOT'O MO3Ta, apTepMOCKJIIepO3a, HEIPOM3BOJBHOTO MOUEUCIIYCKaHUA
u ToMy TImomodHoro (W02009/062683), omodTh Xe, OTKPHTUS HaCTOAmeIo
n300peTeHrd IIO3BOJIAKT MCIOJIB30BATE AaHTUAHIMOTEHHYI Tepalun B
COOTBETCTRYKIIMX HOBHX MEeOUIMHCKUX CXeMaxX JIeUeHWUd.

B 11eJIOM, OTHOCHUTEJIEHO K TepalleBTUUEeCKOMY IIPMMEHEHMI, HOBHE
MeOULUMHCKNE CXEeMH JleueHus XapaKTepusyKnTCcs pa3JInumaMm B
OTHOMEHWN, HalpuMep, TPYIIIIE nauMeHTORB, CPOKOB (HanpuMep,
pemeHMyY, KoTrOa UM T'Ie HaUMHATL JeueHMe), IOBUPOBKM UM KOMOMHALIUMU C
IPYTUM JIeUdeHMEM.

Ee3 NOpuMBA3KM K KakKom—-Jmubo TeopuM, IOIpennojaraercs, UYTO B3TO
CBA3aHO co CHMXeHMeM  HBKCIpeccun, HalpuMmep, baxkTOpa pocTa
BHIOTEJINA COCYIOB (VEGF) u/ peLenTopoB baxkTOpa pocTa
SHIOOTEJNIMA COCYLOB (VEGEFR) u/Mnu  Opyrux GakTopoB pocCTa MU
peluenTopoB QaxKTOpOB pPOCTa, IIPUUACTHHEX K IIpOolLeccy npoJgubpepallny,
PaKOBEM u BOCHAJNIUTEJIbL HEIM mpolieccawm, HalpuMmep, B KJIeTKax

BOCHAJIEHHOM M/MJIM PaKOoBOM TKaHM, YIOMAHYTOM BHINe, HalpuUMep, B
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00O 2OMTeNMaJIbHOM  KJIeTKe, ofpasyKnel  BHIEYIOMSAHYTEM OpTaH
U/UIM  BHIEYTIOMAHYTYIO OIYXOJIb WMJIM B  KJEeTKax CTPOMEH, TaK/M
o®pas3oM, KOCBEHHO, OKas3HBasd aHTMaHTMOTEeHHOe IeMCTBUEe Ha KJEeTKU
COCYyIOB, WIM M3—-3a CHWXEHMI DSKCIpeccur oOQakTopa pocTa DSDHIOOTeud
cocynoB (VEGF) wu/uiM pelLenTopoB (GakTopa pPOCTa BSHOOTEJMUS COCYHOB
(VEGFR) wu/uam »mpyrux G(akKToOpoB pPoOCTa MJIM PelLelToOpOoB daKTopa
pocra, IpMYacTHEX K  I[Opolleccy  Iposinbpepalmnm, PaxKoBEIM  U/UIIN
BOCIIAJIMTEJILHEIM IIPOllecCaM B SHIOTEJMaJIbHEIX /WM TJIaIKOMBIIEUHBIX
KJIeTKax. TaxkumMm oBpasoM, HacToAlee n300peTeHme npenjaraer

coeliMHeHMe IOJIA JIeUeHNA BaGOHeBaHMﬁ, CBA3aHHHIX C HexejlaTeJbHOMU

npoJgnbepalmnemn n/ MUTpalumen DHIOOTEJIMAJIb HEIX n/nam
TJIaODKOMBIIIEYHEBEIX KJIeTOK, HallprMep, OJIdg YIIOMARHY TBIX BHIIE
zaboJjieBaHUM .

Ncxonda ns3 DTUX [IopasmnuTesIbHEX OTKPHTUN B HaCcToAlleM
n3obpeTeHmn, coenuHeHre  OQopMyJiel I IOOCTOBEPHO H2OPEeKTHUBHO B
TepaleBTUUeCKUX cxeMax JeueHu4d, B KOTOPEIX 3aneiCTBOBAaHE
GYHKUIMOHAJILHO CBA3aHHEEe (GaKTOPHE poCTa, B YaCTHOCTHM, PeLelTOpPH
baxkTopa pocTa o¢ubpobigacToB 13 (FGFR 13), pelenTops daKTopa pocTa
TPOMOBOLIUTOB (PDGFR) o wu/unm B, M pelenTope dakTopa pocTa
TYUHHX/CTBOJIOBHX KJIeTOK (SCFR; TakXxe M3BECTHHEM KkKak c-Kit wim
peLenTop TUPO3MHKMHaszH Kit, wmmm CD117).

STOoT MHIHUOMPYyLMUY 5dbekT MOXHO MCIOJIL30BATL B Pa3JIMUHHX
acrexkTax:

1. HeoBackyngapuszaums, BEI3BaHHAa4g OIIYyXOJIBIO, MOXeT OBITE
S20OEeKTUMBHO MHIUOMPOBAHA;

2. HeoBackyjsgpu3auusga BHYTPL BOCIHIAJIeHHOW TKaHM MOXeT OHTb
MHITUOMPOBAaHA

3. AHoMalbHad nposmbpepalmsa DHOOTEJIMAaJIb HEIX n/nnm
TJIAOKOMBIIEUHEIX KJIETOK CcaMa IO cebe MOXeT OBTbL MHIUOUPOBAHA,
MNOCKOJIEKY STO MOXeT OHTEH [IAaTOJOTHMUECKOEe M3MEeHeHMe B SHIOTeJIMOMax
MW COCYIMCTHX MaJbpopMallmax .

[Tp MCHOJNIE30BaHUM, BHIIEYKa3aHHBE COEOMHEHMS MOTYT Ha3HAaUeHH
NaluvMeHTy B KOJIMUeCTBe, IMNOOXONAMeM IJS MHIUOMPOBAHUA IIpOJIMbpepalnu
U/ NI MUTPalMM SHOOTEeJMAaJILHEX M/UIM IJIaOKOMBIISUHHX KJIETOK.

[IoMMMO  TOTO, MCIIOJIL30BAHME  MOXeT  OHTbH  HOpelolpelesIeHO
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COOTBETCTBYKRIVM YCJIOBUEM IIPUMeHeHUsa, TaKoI'0 KaK TUIl IIalueHTa,
WM  THUII  1LeJIeBOTO MeCcTa MIM opTaHa WM  dapMalleBTUUECKOM
KOMIIO3ULMM WJIM  COCTaBa, CIIOCOOHEIX  OOCTABUTL  BHIIEYIIOMAHY THE
bYyHKIIMM/aKTUBHOCTM 1In VIiVo B Ha3HaUeHHOE KOHEUHOe IleJIeBOe MeCTO
WM OopT'aH BHYTPM [HallMMeHTa.

[loMmMMO  TOT'O,  BHIIEYIIOMAHYTOE COeOMHeHMe MOXHO Ha3HauuThb
MECTHO U/MJIM HaHEeCTM Ha CJIVMBUCTYyH O00O0JIOUKY, HalpuMep, B BUIeE
Masu, KpeMma, JOCLOHA, rend, asposojyid, IopolKa, Macja WK
TpaHCOepPMaJIbHOTO ILJ1aCTHEpPA, Takxe BKJIOUA A OEelIOHUPOBAaHHEE
JeKapCTBeHHEEe QOpMEL (B TOM UMCJe IIeJUJIETH),; €eI'0 MOXHO BBOIUTH
lapeHTepalJibHO, HalpuMep, BHYTPUMBIIEYUHO WM [OIyTeM BHYTPMBEHHOMN
W IIOOKOXHOM VMHBEKLINN VIV KalleJIbHOT'O BJIMBaHMUA NI
MHTpaHaz3aJlbHO, IIyTeM MHCTWJIJIAUMM B IIOJIOCTM (HaopuMep, MOUeBOIO
Iy3HPS, XMBOTa, KUIEUHMKA) W/WIM IepopallbHO, HalpuMep, B GdopMe
TabJIeToOK, KalcyJ, TabJIeTOK C CaxXapHBM WM IIJIEHOUHEM I[IOKPHETHEM,
XUIOKMUX PAaCTBOPOB WM CYCIEH3UN WM pPeKTaJlbHO, HalpMuMep, B BUIe
CYNIIO3UTOPUEB WM MHTPAOKYJSAPHO, HaIpUMep, B BUIe MHBEKLUMM U B
BUIOEe TJIa3HHX Kallellb.

[IpyMeHsgeMOe KOJUMUECTBO IJIS MHTUOMPOBAHUS OpoJmbepalivy u/miamu
MUTPALIUM DHOOTEJMAJbHEX W/MIM TJIAOKOMBIIEUHHX KJIETOK MOXeT OBTb
Hamgjexame/TMOKO MNOHOoOpPaHO, HAIPMMEP, B 3aBUCHMMOCTM OT BO3pacTa,
Beca, COCTOSAHMSA IHOTpebuTess M GOPMHE Has3HaAUeHMA;  HallpUMEpP,
OO3MPOBKa, I[pMHMMaeMasd OJ8 I[IepopalJIbHOT'O Ha3HaAUeHMSI  B3POCJHEM
JIOOAM, MOXET COCTaBJIATE OT IIpuMMepHO 1 no npuMmepHo 150-1000 Mr Ha
OOHO IIPMMEHeHMe, OT 1 mo 5 pa3 B IeHb.

COOTBETCTBEHHO, VYKa3aHHHE COeIVMHEHMHA MOTYT OHBTH BKJIOUEHH B
bapMalleBTUUECKME KOMIIO3ULNUM, OOTIIOJIHUTEJIEHO comepXxamue
bapMalleBTUUECKHU IpUeMIIeMEBIT HOCUTEJIb n/niam BCIIOMOT'aTeJIbHOE
BEmMeCTBO WU/MiIM pa3B8aBUTED .

IOi1ga MeCcTHOT'O IIPMMEHEHMS KOMIIO3MLMSA MOXeT OBTE COCTaBJIeHa
IyTeM BKJIOUEHMA, HalpMMep, PaCTUTEJIBHEX MaceJl M XUPOB, TaKMxX Kak
MMHOAJIBHOE pPacTUTEJILHOE MacJio, apaxucoBOe pacCTUTEJIbLHOEe Maclo,
OJIMBKOBOE pPAaCTUTEJILHOE MacJlo, PacCTUTEJIbHOE MacJjlo IIEPCUKOBEIX
KOCTOUEK, KacTopoBoOe pacTUTeJIbHOe MacJio; pPacTUTeJIbHEX
SKCTPAKTOB; DQUPHEX MaceJl; IIOMMMO 5STOI'O, PacCTUTEJIBEHEX BOCKOB WU

CHMHTEeTNUYeCKUX n KMBOTHEIX MaceJl; XKMPOB 17 BOCKOB, TaKMX Kakr
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CTeapMHOBasg KUCJIOTa UM CJIOXHEEe SOMPH CTeapMHOBOM  KMCJIOTH,
JayprHOBasg KUCJIOTa ¥ CJIOXHEE 5S0UPH JIAYPUHOBOM KMUCJIOTH, CJIOXHEE
S0UPH CcopduTaHa, LeTeapPMJIOBRIA CHOUPT,; JIEUMTUH, CIOUPTH JaHOJIMHA,
KapoOTUH, apoMaTM3aTOPHE, OOHO- MJIM MHOTOATOMHEE CIMUPTH, KapOaMui,
IIOBEPXHOCTHO-AaKTUBHEE BelleCTBa, TakMe Kak IIOJIOKCaMepH, TBUH
SMYJILTATOPH M TOMYy I[ONOOHHE,; KOHCEPBAHTH ¥ KpacCUTeJM, U Tak
najee. IpedNouTUTeJIbHaA KOMIO3MUMA B BHUIE SMYJIBCUM «Macjio B BoOOe»
WIN «BOIa B MacJie».

TBepIbte JIeKapCTBeHHEHE (QOPME IJIA IIepOopalJIbHOTO IIpMeMa MOTYT,
HaopuMep, COIepXaTk BMeCcTe C AaKTMBHEIM COoeIMHeHMeM pa30aBUTeIH,
Hamopumep, JaKTo3y, »OeKCTpo3y, caxapos3y, LeJJliojo3y, KYKYPY3HHM
WX  KapTodeJIbHHEM  KpaxMaJibl; CMATJallMe KOMIIOHEHTH,  HalpuMep,

IVMOKCHI KpeMHMA, TaJlIbK, CTeapPMHOBYK KHMCIIOTY, CTeapaT Mal'HMA WIN

KaJIbLIM A n/uim T[IOJIND TUJIEHTJINKOJIN , [IOJIOKCaMepPEHL,
TOKOQEPUIIIIONND TUIIEHTJIMKOJIb CYKIIMHAT (TPGS) ; CBA3BBAaKIME
KOMIIOHEHTHI, Halpumep, KpaxMaJltl, TryMMHapaduk, KeJIaTUH,

MeTHMIILEeJIJIIJIO3Y , Kap@oKCMMeTMHHGHHIOHOEBy VIt TIOJIMBVMHWIITIMPDPOJIMIIOH ;
Hesarpervpyrnnve areHTEH, HallprMep, KpaxXMalJl, aJIBTMHOBYI KMCJIIOTY,
aJIbT'MMHAaTEl WJIM HaTpUA KapGOKCMMeTMHKanMaH; IMUITydYrie COeIVMHEeHWMA,
KpacuTrelin, InogcJylacCTmTeJIn ; YBJIaXHAKIMEe KOMIIOHEHTEI, Tarme KakK

JIEIUTUH, I[oJMcopBaT, JaypuicyabdaTe; M, B o00meM, HETOKCHUUHLEE U

bapMakKoJIOTHUUeCKH HeaKTUBHLE BelmecTBa, MICIIOJIb 3y €MEBIE B
bapMalleBTUUE CKIMX KOMIIO 3ULIMUAX . STU npernapaTH MOTYT OLHITE
IpOoU3BEeOeHH 00MEen 3B eC THEMA criocobamu, HapuMmep, oyTeMm
CMeNMBaHMUg, TI'PaHyJIMpoBaHUL, TabJleTUPOBaHML, IMIOKPHTUI CcaxapHOM’
WIXM  IIJIEHOUHOM 0DOJIOUKOM . Xuokme B3BeCcU  OJI4 IepopalibHOTO
IpUMEeHEeHS  MOTYT OLHITE , HanopuMep, cupoInaMm, SMYJILCUAMA U
CYCIIeH3UIMHA .

CUPOIE MOTYT COIepXaTh B KaueCTBe HalOJIHUTEeJIS, HallpuMep,
caxaposy WM Ccaxapo3y C TUIMIEPMHOM W/WMIM MaHHUT ¥W/WMIuM COpOUT.

CycCIreH3Un u SMYJILCUN MOTYT comepXaThb B KauecTBe
HaloJIHUTeJIA, HalpuMmep, IPUPOOHYKD KaMelb, arap, aJbIMHaT HaTpud,
MeKTVH, MeTWUJILEJJInI03Y, KapOOKCUMETWIIIEJJIIO3Y WM IIOJUMBUHWUIIOBHIA
CIIUPT, IIOJIOKCaMePH U TOKOQEPUIIIOJIUD TUJIEHTJIMKOJIL CYKIIMHAT
(TPGS) .

CycrieH3uM WJIn PacTBOPE OJIA BHYTPUMMBIIEYHEX MHBEKLUM MO yT
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COomepXaThb BMecCTe c AKTUBHEM CoenVHeHVEM bapMalleBTHUUECKU
IpMeMJIeME HAIOJIHUTEJb, Halp¥Mep, CTepMJIBHYKD BOLY, OJMBKOBOE
MacJo, D2TWUJIoJleaT, TUIMKOJM, HalpuMep, [OPONWJIEHTJIMKOJIE M, IIPpU
HeOOXOOMMOCTH, HOOXOoOdllee KOJMUECTBO JIMOOKaMHA I'MIPOXJIOPUIA .

PacTBOPHE IOJiS BHYTPMBEHHHX WMJIM TOOKOXHHEX  MHBEKUUM WU
KaleJIbHHX BJMBaHMM MOTYT COHepXaThk B KaudeCTBe HAlOJIHUTEJH,
HanpuMep, CTEePUJIBHYKD BOIY WM OPEeAONOUYTUTEJIBHO OHM MOTYT OHTH B
BUIOEe CTEPUJLHEX, BONHEIX, MW30TOHUUECKHUX OUIMUOJIOTUUECKUX COJIEBHX
pacTBOPOB.

CyHNIO3UTOPUM MOTYT COIepXaTb BMeCTe C aKTHMBHHEM COeIMHEeHUEM
bapmMalleBTHMUECKM [OIPMEeMIIEMBEN HAaIlOJIHUTEJIL, HalpuMep, Kakao—-Maclo,
IOJINB TUJIEHTJIMKOJIb , [IOBEPXHOCTHO—aKTUBHEI
IIOJIMOKCUBR TUJIEHCOPOUTAHOBHM  CJIOXHEM  50UP  KMPHOM  KUCJOTH  WMJIM
JIELUTUH .

ConepxaHye aKTMBHOT'O COEIMHEeHUSd [NOOXONAlled KOMIIO3ULUM MOXET
COCTaBJATL IO MeHbmel wMepe 0,0001 wMaccoBoro %, Halpumep, OT

0,0001 mo 20 maccororo %, mnOpenmnodrureJibHO oT 0,6 mo 10 MaccoBoTO

o©

, eme  OoJiee  IIPenrnoudTUTEJIEHO 1-5 MaccoBOTO % coenMHeHus,
VCIIOJIL3YEeMOT O COIJIACHO IaHHOMY M300peTeHMro.

Eciau BemecTRa IpMMEeMMBaKnT, YyTOOH crioco®CcTBOBATH
IIPOHMKHOBEHMID Uepes KOXy, TO MX coIepXaHMe MOXeT COCTaBJIATH,
HallpuMmep, KoT'la MCIOJIb3yeTCcd I'HallypoHMIasa, oT 0,01 0o 1
MacCcoBOTI'O %, NIPenrnouTUTEJIbEHO 0,05-0,2 MaccoBOTI'O %, npu
VCIIOJIE30BaHUM IOVMMEeTUJI M30copbuia WM IMMeTUIICcyJbokcuma (DMSO) -

or 1 pmo 25% wMaccoBoro $, mnOpemmnourmuTesibHO 5-10 w™MaccoBoro 9,

[IOJIOKCaMepPOB - 0,5-30%, TOKOQEPMIINIOJIND TUIJIEHTJIMKOJIbE CYKIMHATAa
(TPGS) - 0,5-30%.
HacTosmee nz3obpeTeHne OOIIOJIHUTEeJILHO WILJIOCTPUPYEeTC I

OMMCaHMeM CJIeOylmyxX [IPVMMEpOB, KOTOPHE, OIHAaKO, IIpelHa3HAaUeHH
TOJILKO IIJIS TOACHUTEJIbHHX IeJle ¥ He WMenT OTPaHWUUMTeJIbHLN
XapakTep.

IMonroToBKa ¥ 00paboTKa DHIOTEJMAJLHHX KIETOK OIYVIIOUHOMW BeHEH

gueJioBekKa
Bce SKCIIEPVIMEHTEI, OIIMCaHHEIE B ClJleIyIInx IJlaBaxXx,
BEIIIOJIHAJIVICE , IO MeHblIek Mepe, B TpeX IIOBTOpax, B OCHOBHOM C

MCIIOJIL30BaHMeM 2-X PasHEX KOJIMYUECTE KJIETOK M pPa3JIMYHOI'O BpPpEeEMEHU
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MHKyOalumum. Bce DKCIEPVMEH TH OOTIOJIHUTEJILHO BHIIIOJIHAJINCEH B
HECKOJIBKMX TIIoBTOopax (omHm [kJjgeTkm] HUVEC B pa3HEX IHaccaxXax, a
TaKXe PAa3HBEX [IPUITOTOBJIEHMAX) .

KopoTko ToBOpP4, DHOOTEJIMAJIbHEEe KJIETKU IyTIOUHOM BEHH
yeJIOBeKa (majjee - HUVEC) OBUIM CBEXEBHIOEJIEHHEMU M3 IIYIIOBMHH
yeJloOBeka MeToIaMM, WM3BEeCTHHMM B OaHHOM o006JacTM, UM MCIOJb30BaJIMCh
B DKCIEpPMMEeHTax OT naccaxa pé4 mo naccaxa pl0O mojnga nOpemoTBpalleHUA
JIIOOEIX apTedakToB, M3—3a MBMEHEeHMM KJIeTOK Iin Vvitro.

Bo BCeX SKCIIEPUMEeHTax crTepounHoe C-19 COoenoMHEeHue 4-
TUOpPOKCUTeCTOCTepoH (4-OHT) gpmoBaBagJaM K KJIeTKaM B YKa3aHHOM
KOHILEeHTpaluru B Ccpelle IJIAd pocCTa DHOOTEeJIMaJIbHEX KJeTOoK EGM-2
(Lonza), uTOOH M30exaTh JIOOHEX apTedpakKToB, BOBHMKAKIIMX M3—3a
DK30TEeHHEX (aKTOpOB, CoOOepXallUXcd B Ccpele. Bce DKCIEpPMMEHTEH
IPOBOOMJIMCEL IIO MeHbIleM Mepe TPpM pasz3a UM IIOoKa3HBaJM OOMH M TOT Xe
wadJIoOH OTBeTa.

VOoeHTUUYHOCTEL, IubdepeHMaluui M OOJITOCPOUHYI CTabUJIBHOCTD
DKCIPEeCCUM TeHOB KyJbTUBMPpyeMEX HUVEC-KJeTOK OLeHMBaJM IYTeM
VMMYHOLMTOXMMUUECKOTO OKpallMBaHMA C IIOMOWMBI aHTUTEeJ K (QaKTopy
doH BuiebpaHnma (VWFE) . Oxkcropeccusa ¢akTopa QoH BuiiebpanHma (vWE)
BHICOKOCIeUMdMUHA IOJIS DHIOOTEJMAJIBHHX KJIETOK. YCTOMUMBOCTL YPOBHSA
DKCIPeCcCUn bakTOpa boH BuiineBpaHna (VWE) ompenesisayach
KOJIMUeCTBEeHHO Mexny naccaxamu 1 m 10. ToJBKO He3HauMTeJIbHHE
M3MEHEHMA [IPOUCXOIOWUIIM Ha NIPOTAKEHUM OaHHBIX CPOKOB MCCJeIOBaHMA B
TeueHMe Iepuola KYJbTUBMPOBAHMSA U MeXOYy PasHBEMU MCCIeOOBaHHBMA
IapTUAMA .

MpouMmep 1. UHrMOMpoBaHMEe OpoJMdepallM SHIOTEJMAJILHEX KJIIETOK

B KauecTBe OIOHOTO nus3 MEeTOIOB oIS oIpeneJIeHn a KJIETOUHOM
npolmdepallM SHOOTENMAJIBHEX KJIETOK MIEKONMUTAKINMX MCCJIeIOBaHUA
npoamdepallMM MIPOBOOMIIMCE TakK, KaK OIMCAaHO HWXE.

Ioisg omnpenejleHMSa CKOPOCTM MNPOJMdepalry BHIIOJHSJIMCE aHaJIM3H C
BOIOPACTBOPUMEIMKM COJIAMM TeTpazosmsa (WST-1). CyTe COCTOUT B TOM,
UyTO B 96-JIYHOUHHIM ILJIaHmeT BHcerBaJM 10 1000 HUVEC-KJIETOK B JIYHKY
u [IoOBepITaln BOBIEMCTBUIO YKa3aHHBIX KOHIeHTpalNnMn 4-
TUIPOKCUTECTOCTEepOHa (Takxe o0003HaAUeHHOTO JabopaTopHeM KoIoM «CR
1447») B TeueHue 5 nHel. HWHIUOMpPOBaHMe MOpoJiMbdepalluM OoIpenesisasn

KOJIMYECTBEHHO IIyTeM WM3MEPpeHNMA q_)epMeHTaTI/IBHOI‘O pacumellJieHMAd COJIMt
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TeTpas30JInAg WST-1 oo bopmaszaHa C TIOMOIIEBI0 KJIE TOUHEIX
MUTOXOHOPMAJIBHEIX OeTMOIPpOoTeHas KakK IIoKa3aTeJd XU3HECIOCOOHOCTH

KJIETOK, TIOe XU3HECIOCOOHOCTL IJIid O@paGOTaHHBIX KJIETOR BEPpaxaJlaChb

B BHUIe TIpoleHTa (%) oT HeoOpaboOTaHHHX KOHTPOJIEM, COIepXallix
TOJIEKO pPacTBOPUTEJIE B COOTBETCTBYKRIMX KOHLeHTpaluuax. CpenHee
3HadeHMe OT 3 He3aBMUCHUMEX DKCIEPUMMEHTOB, BHIIOJIHEHHHX B Tpex

[IOBTOpax, Ioka3aHo Ha Our. 1A.
Kak rIokasaHo Ha our. 1A, MHTUOUPOBAHUE pocTa 4-
TUOPOKCUTECTOCTEPOHOM IIPM BCeX KOHUeHTpaumax 1, 2 m 5 MKM

OKaszaJIoOChk OUeHb 3HauuTeJbHEM (p <0,001) BO BCex 3-X KyJbTypax

HUVEC-kJeTOK (t-TecT), B CpaBHEHMM C MU3BECTHEM MHIUOMTOPOM
baxkTopa pocCcTa BHOooTeuda cocynoB (VEGE) -T KI 258 (mpenapart
KTOBUTUHUO ) (0,2, 0,4 u 1,0 wMM). KileTky  BHpammMBalM WU

lepeceMBalIM B Cpele @OJd poCcTa DSHIOOTEIMallbHEIX KkJIeTok (EGM) B
TeueHre 3 M 5 @OHeM, CoOTBeTCTBeHHO. Kak pmajlee IrokasaHoO Ha our.
1B, wuHrMOupoBaHuMe pocTa C nomomeio CR 1447 B koMmOuHaumm c TKI 258
(B CpaBHeHUM C KaXOBEM COEeOMHEeHMeM OTIeJIbHO) TakXe  OUeHb
3HauuTeJbHO (p <0,001) BO Bcex 3-x KkKyJbTypax HUVEC-kJjeTok (L-
TecT) .

MpumMep 2. VMHIUOMpPOBaHME MUIPALMM  SHIOTEJIMAJIbHEX KJIETOK C

UCIIOJIE 3OBaHMEM TECTa MUT' DALV KJIETOK B CrCTeMeE «TpaHCBeJJI»

(Transwell)
[IpennoCcuIIKOM aHTMoTeHesa ABJISIETCSA CIIOCODHOCTD KJIETOK
DHIOIOTEJMA MUITPMPOBaAThL B TKaHb. O9TOT Opollecc HabjgomaeTcd IIPpU

3aXUBJIEHUM PaH, a TakKXe IIPpU POCTe ONYyXOJM. OJOHIOOTeJIMaJlIbHBE KIIETKU
MUTPUPYIT B TKaHb BIOOJIbE TI'palMeHTa [KOoHIeHTpalluu] ©(QakKTopoB, TakKuUx
Kak (QaKTop pocTa »HIOoTelusa cocynokB (VEGF). 3To noBeleHME MOXeET
OHITE MBYUYEeHO B In Vitro MOOeJM MUIPalWM C MCIOJL30BAHMEM CUCTEME
«TpaHCcBeJJI», HalpMMep, KaK HaTuiagHo oTobpaxeHo Ha Our. 2A. B
JyacTHOCTM, Our. 2A [okas3eBaeT TUIIMUHYID CXeMy IIPOBEIEeHMS TecTa B
cucTeMe «TpaHCBeJI» OJIS MOHMTOPMHI'a MUTPaALUM KIIETOK.

Oina m3ydeHmd Murpalumuy HUVEC-KJIETOK C MCIOJIBE30BaHMeM CUCTEMEL
«TpaHcBeJII» C  HONUBTUIIeHTepedTalla THEMU [PET]- wMeMOpaHaMM C
nmopamMm pasMepoM 3 MKM (24 JyHKM ©0e3 QUMOPOHEKTMHOBOT'O TIOKPHETHA)
HUVEC-rJIeTKM B pPa3HBEX KOJMUeCcTBax IIOMellaJIMChk B BepxXHUE KaMepdl,

TOI'Da KakK aTTpaKTaHT OBJI TIIOMENEH B HIMKHUE KaMepPEHL. KosmmuecTBO
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KJIETOK CoO CTOPOHE MeM@paHBI B MecCTe JIORaJIn3alll aTTpakKTaHTa
CpaBHMBaJIM C KOJIMUECTBOM KJIETOK, BHIVMEIX B KOHTpOJ’IbHOIZ CHCTeMe

(OydepHH KOHTPOJB), a TakXe C aTTpakTaHToM (dakTopoM pocTa

DHIOOTENIMA COoCynokB - VEGFEF) B npucyTcTBUM 4-THUIPOKCUTECTOCTEPOHA
(4-0HT) .

dur. 2B Hokas3HEBaeT TUIIMUYHYID KapTHUHY TpexX  He3aBUCUMEX
BSKCIIEPUMMEHTOB, B YaCTHOCTH, C IIOMOIIEBIO TecTa B cucTeMe

«TpaHCBEeJJI» C MCIOJIb30BaHMeM Fl-cBa3vpBawlMx MeMOpaH U IIPONUIONYM
MOIMOHOTO OKpallMBaHMA MUT'PUPOBAaBIIMX HUVEC-kJIeTOK. KieTkn
BHICEBAJIM, KaK OIIMCaHO, ¥ MUIpalul IIPOBOOMIIM B TeueHue 48 yacos,
MCIIOJIE3YA  QaKTop pocTa DHOoTeusa cocynoe (VEGEF) B kKauecTBe
aTTpakTopa B HIMXHeM KaMepe. OUTYPH OPedCcTaBJILIT COOOM IIPUMMEPH U3
3 He3aBUCHUMHX DKCIEPMMEHTOB. B CpaBHeHMM C KOHTpoJeM («Co»). Kak
MOXHO YBUIOETH, 4-TUIPOKCUTECTOCTEPOH (4-0OHT) 3HAUUTEJIBHO
MHITUOUPYEeT MUTIpalui KJIeTOK B MeMOpaHe, UTO YyKas3eBaeT Ha 3aMeTHO
YMEHBIIeHHOE KOJIMUECTBO MUTPUPYOIMX KJIETOK B obpasuax,
IIOOBEPTHYTHX 00paboTke 4-TMOAPOKCUTECTOCTEPOHOM (Kom «CR») .

IpumMmep 3. HWHIUOMpPOBaHME MUIPALUUM DHIOTEIMAJBHEX KIETOK IIPU

IIOMOIIM aHaJIMs3a 3aXuBJIeHMI paH (LapalMH)

OIpyTruM MeTOOOM M3yUeHud MUTpaluM KIJIETOK MABJISAETCH aHaJus
3aXyBJIEHUSA  pPaH (LapaluH) . SToT MeTOH MOIEJIMPYET IIPOLIECCH,
IPOMCXOOAmMMe B XOIe 3aXMBJIEHMS OCTpPOM paHH. IlpM  BHIOEJEHUU
bakTOopOB M3 O0OJIACTM PaHHE, BSBHOOTEeJMaJIbHEEe KJIETKM MUTPUPYIRT B
ofBJlacThk UapallMHH, 4YTo OyleT HaloOMMHAaTBh IIPOLeCC 3aXUBJIEHUS U
3aKPEITUA PaHE [IyTeM BacKyJlapuzaluu W Iocjenyomero ofpas3oBaHMA
pyoua. TakuM o0BpasoM, HUVEC-KJIETKM BHCEBaJML B 12-JIyHOUHHM
[JIaHIET M [IO3BOJIAJIM pacTM IO CJIMAHUMA. 3aTeM HaHOCWJIachk LapallMHa,
Opy DSDTOM YIalsaAJIMCh KJIEeTKM B 30He LapalMHH. KileTku HoOeeprajiu
BosmevcTBM 10 MM 4-TuapokcuTecToCTepoHa (4-OHT), u MuUIpalusd
SHIOOTEJINAJIEHEIX KJIETOK B obJjlacThb [IOBPEXIEHNSA OTCJIeXMBaJlach
MUKPOCKOIIMYECKN, I[I0 paclucaHuiow oT 2 no 48 uyacoB, B 3aBUCUMOCTHU
OT MHIOMBMIOYaJIEHOT'O IlJlaHa SKCIIEPUMMeHTa.

TunmuHad KapTMHa TpexX He3aBUCHMEX DKCIIEPMMEHTOB IIOKas3aHa Ha
dur. 3, NpencraBJgrlleM  TUIMUHBEE pel3ysabsTaTel 10 He3aBUCHUMEIX
SKCIIEPUMEHTOB C MCIOJIE30BaHMEM pPa3HHEX KOHIEeHTpallui ¥ BpeMeHHHX

CPOKOB uccJenoBaHun. Kak IIOKasaHo, MTpalumM4Aa SHIOOTeJIMaJIbHEIX
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KJIETOK  200eKTMBHO MHIMOUpyeTCcHd  4-TUIPOKCUTECTOCTEPOHOM, Kak
IPONEMOHCTPUPOBAHO B aHajiM3e 3BaXuBJIeHUs paH (LapamnuH). UYepes 24
Jaca HaOGmomaeTcda 4BHOe  yMEeHBIIeHMe MuUT'palum kKijgeTok HUVEC B
00JIaCcThk I[IOBPEeXIOeHMA [0 BJIMAHVEM 4-TUIOIPOKCUTECTOCTEPOHA (CR
1447) mo cpaBHeHMI C HeOOpaOOTaHHEMM KOHTPOJIBHEIMM KJI€TKaMM.

HpouMmep 4: AHaJaM3 MUTPpaAlLUM TPYOOK

[Tocsme MHMI'pallMM B TKaHE LapaluHe kJjeTkyu HUVEC MeHAaonT CBOU
POCTOBEE XapaKTepUCTUKM ¥ 00pa3yrnT MUKPOCOCYIOH. 3TOoT 5d0derT
MOXHO OLEHUTE MUKPOCKOINUYECKH.

Kinerxkr HUVEC BHCeBalM Ha MaTpuress (7 wMr/mia). KieTouHbe
CYCIIeH3UN, a TakKxe reJmu, comepxamme 10 MKM/ JI 4-
TUOPOKCUTECTOCTEPOHa, OOOaBJIAJMCE IIpK Ioceke. IlpenycMaTpMBaJIiOCh
bopMmpoBaHME TOUEK BeTBJIEHNA BO BpeMda anresun Ha BTy
[IOBEPXHOCTE, VMU THUPYIOIYIO OCOBDEeHHOCTU fasajibHOM MeMOpaHH.
ObpaszopaHMe TpPYyOOK aHaJIM3UPOBAJIM MUKPOCKONIMUECKM uepes 12 u 48
JacoB.

TunmMuHad KapTMHa TpexX He3aBUCHUMBX 5HSKCIEPMMEHTOB IIOKasaHa Ha
dur. 4. CiemoBaTeJIbHO, oO0OpasoBaHMe TPYOOK DHIOOTENMAJIbHHX KJIETOK
yeJioBeKa (HUVEC) 3HAUUTEJIbHO MHITUOUPYeTCAd npUMeHeHeM 4-
TUIPOKCUTECTOCTEPOHA (oBpasiH, o6o03HaueHHEHEe «CRy, B HWXHEM
pAany) . Korma deJsloBeuecKMe DSHIOOTENMAJIbBHBEIE KJIETKM IIOMElalIMChk Ha
cJion MaTpurend, TOUKMU BEeTBJIEHUS, Kak OnOVH nus MapKepoB
obpaszopaHUsa TpyOKM, VHIUOUPYIOTCHI 4-TUOPOKCUTECTOCTEPOHOM B
CpaBHeHMM C HeoOpaBOOTaHHEIMM KOHTPOJIBHEMM  OOpas3liaMu (kpacHele
CTPEJIKHA) . TaxkuMm obpasomM, 4-TUIPOKCUTECTOCTEPOH 3aMEeTHO
MHTUOMPORAJI BeTBJIEHME KJIIETOK UM B 3BHAUUTEJILHOM CTeleHM Hapyllall
JVHEWHHE COeIMHeHMSa «KJIeTKa-KJeTKa» Ha Tejle, UYTO YyKas3hBaJlO Ha

3HadMTeJIEHOE I/IHI‘I/I@I/IpOBaHI/Ie (HeO)BaCKYJIFIpMBaU,MM.
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®OPMYJIA MBOBPETEHUA

1. CoemmHeHMre, oOxapakKTepM30BaHHOe dopMmyJion 1

OR,

CH

dopmyria 1

B KOTOpOM

«a», «b» M «C» COOTBeTCTBEHHO O3HA4YaKlT, HE3aBMUCUMO IPYI OT
opyTra, OIOMHAPHYI WMJIM OBOMHYI CBA3L, IPU YCJIOBMM, UTO, II0 MeHbLIeM
Mepe, OOHO M3 «a», «b» M «C» nOpencTaBygeT coBoM OBOMHYI CBSA3b U
Ipy YCJOBUM, UTO eCHIM «a» IOpelcTaBjisgeT cobol oIMHaApPHY CBA3b U
«b» npemcrarJjgsgeT coB®oM OBOMHYI CBA3L, R, He gBJjsgeTcs H;

R; mpencraBageT cobo¥ Jgubo Bomopomn, Jmbdo C;-CgalIkn;

R, npepncraBjgeT cobom Jmbo OR;, Jmbo BOIOPOI, rome  Rg
opencraBjgeT coboy 5To Bomoponm wmiIM Ci—Ci,alIkMJI C I[IPpaIMOM  WMJIU
pa3BEeTBJIEHHOW 1IEMbio;

R; 1mpencrTaBJsgeT cobo¥, B cCJydae, KoI'la «C» IIpeIcTaBJISgeT
coboM oIoMHapHyK CBA3L, Jmudo Bomopon, Jmdo Ci—-Cganxui, Jmbo B
cyydae, KoT'Ia «C» IOpelcTaBJjsgeT cobol IOBOMHYI CcBA3bL, CHR;, rme R;s
ABJIAETCA TaKMM Xe, KaK OIpeleJIeHO paHee;

Ry npencraBigeT codou BOLOOPOL NI C1—-CioaJikmi, beHns,
He3aMelleHHEM WM 3aMelleHHEM C;-Ci,alJIKMJIOM WM alWJIbHOM TpPYIIIon
CORg; Rg 1mpemcrTaBysgeT cobort Bomopom, Ci—CialJIKMJI C IOIpAMOM WM
pa3BeTBIJICHHOM LEeNLo, beHnn VI BeH30UII, COOTBETCTBEHHO,
He3aMelleHHEM WJIM 3amemeHHuM Ci-Ci,alIKMIJIoOM, WM Jiodyio TpPyIIny,
oBpas3zynmyrn TIUIPOKCUII OIpM OMOJIOTMUYECKOM MeTabOoJM3VNPOBaAHUM  WJIIU
XVMUUECKOM YIOaJlIeHUMM S3allMTHOM TPYIIIL, B YaCTHOCTM CJOXHHM >20Up,
opocTo 26up, aleTayb, kapboHaT, kKapbamaT, o¢dochaT, odocooHaT,
KeTajlb, CyJdbdaT WIM CyJdbdoHAT U WMX COJM, IJA TIIPUMEHEHMS B

JIeUEeHVIM B KadeCTBe MHPM@MTOpa aHTVOT'eHe3a.
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2. CoemmHeHUe, oOxXapaKTepM30BaHHOe OdopmyJson 1

OR,

CH

dopmyria 1

B KOTOpOM

«a», «b» m «c», COOTBeTCTBEHHO O3HauvalT, He3aBUCHMO OpPpyI OT
opyra, OIOMHAPHYI WMJIM OBOMHYI CBA3L, IIPU YCJIOBUM, UTO, II0 MeHbLIeN
Mepe, OIOHO M3 «a», «b» M «C» IOpencTaBygeT coBoM OBOMHYI CBSA3b U
Ipr YCJOBUM, UTO E€CJIM «a» IOpelcTaBjisgeT cobol OoIMHAPHY CBA3b U
«b» npemcrarJjysgeT coBol IOBOMHYI CBSA3L, R, HNpencTaBjisgeT cobom He H;

R; mpencraBJygeT cobo¥ Jubo Bomopomn, Jmbo C;-CgallIku;

R, npencraBjgeT cobom Jgmbdo ORs, Jnbo  BOIOPON, roe Rg
npencTaBJISAeT cobom BOIOPOI WU C1—CqoaJIKIJI c IIp IMOM VI
pa3BEeTBIJIEHHOW 1IEMbio;

R; 1mpencrTaBJsgeT coboM, B CJydae, KoI'la «C» IIpeldcTaBJIgeT
coboM oIoMHapHYI CBA3L, JmMdo Bomopon, Jmdo Ci—-Cgajxui, Jmbo B
cyydae, KoT'Ia «C» IOpelcTaBJjsgeT cobol IOBOMHYI CcBA3bL, CHR;, rme Rj
ABJIAETCH TaKMM Xe, KaK OINpeleJIeHO paHee;

Ry npencraBijgeT cofou BOIOOPOL, C1—-CioaJiKkmi, beHn,
He3aMelleHHEM WM 3aMelleHHEM C;-Ci,alJIKMJIOM WM alWJILHOM TpPYIIIon
CORg; Rg mpemcrTaBysgeT cobort Bomopom, Ci—CialJIKMJI C IOIPpAMOM WM
pa3BeTBIJICHHOM LEeNko, beHnn VI BeH30UII, COOTBETCTBEHHO,
He3aMelleHHEM WM 3aMmemeHHEM Ci-Ci,alIKMJIoM, WM Jiodyio TpyIamny,
oBpas3zynlmyrn TIUIPOKCUII IIpM OMOJIOTMUYECKOM MeTabOoJM3VMPOBaAHUM  WJIIU
XVMUUECKOM YIOaJlIeHUMM 3allMTHOM TPYIIL, B YaCTHOCTM CJOXHHM 20Up,
opocTon 26up, aleTayb, kapboHaT, kapbamaT, o¢ocdhaT, odocooHaT,
KeTallb, CyJlbdaT WMJIM CyJIbGOHAT M UX COJIU

OJI9 TI[OpMMeHeHMS B TepaluK BoOCHajleHud U/WIKM paka OYyTeM

I/IHI‘M@I/IpOBaHMF[ nponm@epauMM mJjim CHMHTe3a, KakK OTIOeJIbBHO, Tark M B
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KOMOUMHALIUMN : npoJmbepally SHIOOTEJNMAJIBHEX  KJIETOK, npoJmbepalnm
TJIa K OMHBII e UHEIX KJIETOK, MUTPaLUN DHIOOTEJNMAJIbHEIX KJIETOK,
npoJmpepaly  TJIAOKOMBIIEUHEX  KJIETOK, dbakTOpa poOCTa BHIOOTEJUA
COCYIOB, PeLelTOopOoB (Q¢aKTopa PpOCTa DHIOOTEJMS COCYIOB, PeLelTOpOB
dpaxkTOpa pocTa dnbpobisiacToB 13, PEeLEenToOpPOB TPOMOOLIUTAPHOT'O
bakTopa pocTa (PDGFR) o wu/mwanm [, ¥ pPelLenNTopoB oGakTopa pocTa
TYUHEIX/ CTBOJIOBHX KJIETOK.

3. CoelMHeHMe @OJIA IPUMEeHEeHusd II0 II. 1 miIM 2, I'IOe COeOMHEeHUe
OIpelleJIEHO OIMHAPHEIMM CBA3AMM «a» U «C», a <«b» npemncrarisgerT
coboM IOBOMHYK CBA3L, U R, mOpezncrarjsgeT cobomm ORs, npuuemM ORjg
ABJIAETCSH TakKuM, KaK OIpemesIeHO B IIyHKTe 1, NpellouTUTEeJIBHO KoI'la
Ry mnpemcrarjseT coboM BOOOPON WM IIPSAMOM WMJIM pPa3BeTBJIeHHBM Ci_
CeaJIKWJI, a Ry mnpezncrarjserT cobon Bomopon wmiam  CORg, roe Rg
npencTaBjigeT cobomm  C;.Cg , Korma, B  YaCTHOCTH, yKaszaHHOe
coenuHeHMe IpenacTaBJisgeT cofo¥ 4-TUIPOKCUTECTOCTEPOH WM eT0 COJU
WV CJIOXHEIE DOUPH.

4, CoeIMHeHMEe OJIA IOpMMeHeHud IO JIoOOMy M3 IIpellleCTBRYIMMX
II.II. B KauecTBe UMHIMOMTOpA HeOoBaCKyJApU3alUuUM IIpU [IaTOJIOTUAX,
BKJIDUAKINX peleHepaTUMBHHE IIPOLIECCH.

5. CoermvHeHMe JIg I[OIPMMeHeHMS II0 JoOoOMy M3 IpenlecTBYOIMX
I.I0. OJA [OpeloTBpalleHMsa WJIM MWHIUMOMPOBAHMA BaCKyJApU3aluM IIPpHU
BOCIHaJMUTEeJILHEIX Ipolleccax, IIpM STOM, B UYaCTHOCTM, BOCIaJMTeJIbHOe
COCTOSHUE BHOPAaHO us3 TPYIIIIH, cocTosAmen n3 APTPUTOB,
BOCHAJIUTEJILHEX 3aboJieBaHUM KUIIeUHMKa, DK3eM UM HelPpOOepMUTOB.

6. CoeIoMHeHMe @OJd TIIPMMEHEHMSA [0 JOOMy HM3 IIpellleCTBYIIOMUX
m.m., OJI9d TPedoTBPalleHrMd WM MHITUOMPOBAHMA  BacCKyJIdpM3allu,
BHI3BAHHOM ONYXOJIbID, B YaCTHOCTM, BE3BAHHOM pPaKOM MOJIOUHOM XKeJie3EH
WM pakoM OpelcTaTeJIbHOM XeJe3H.

7. CoenmMHeHMe nOJd IOpUMeHeHUs 1o Jwbomy wu3 n.mo. 1-6, B
OpoduIakTUKe MIM JIeUeHMM  COJIMOHOM  OIIyXOJH, NIPennouyTUTEJIbEHO
OTODPAaHHOM U3 TPYIIHE, COCTOANEN M3 paka IIoUek, KOJOPEeKTaJIbHOTO
paka, paka JeT'KUx, paka MO3Ta, pakKa AMUHMKOB, pakKa IOIXKeJIyIOOUHOM
XKeJiess M JMMOOM, a TakXe COOTBEeTCTBYKIMX MeTacTa30B; WIM B
OpodUIakTUKe WM JeUeHMM He COJUIOHOM OINYyXOJM, MIPedloUuTUTEeJILHO

MHOXECTBEHHOM MMEJIOMEl MJIM COOTBETCTBYKIIMNX MeTaCTa30B.
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8. CoemuMHeHMe IJIA IIPUMEeHeHMS 10 JiodoMy ™3 1.1o. 1-5, B
NpodMJIakKTUKE WM JedeHMM 3aboJieBaHMS WJIM COCTOSHMS, BHOPAHHOTO
nus:

COCYIUCTHX W BasonpomdpepaTMBHEX HOBOOOPA30BaHUI,
NPenIoUTHUTEJIBHO DHIOOTEJMOM M, B YAaCTHOCTM, I'€MaHI'MOM;

3afoJIeBaHuM OPT'aHOB TJas, opu 3TOM, B YyacTHOCTHU,

OTO@paHHOI‘O ns T'OYIIIIEL, cocTodmen m3 peTrMHOIlaTr1, HereHepallla

KeJITOTO [I1THA, BOCHaJIeHU S rJjas, BaCKyJIApU3alUKU POTOBUIIH,
BHeIpeHUsd COCYIOB B CTEeKJIOBUIHOE TeJIo u BaCKyJIApU3alUn
XpycTajaunKka;

BaXVBJIEHU A PaHH RIS s TpaHcbopMalun HOpMaJIbHOM

OYHKUMOHAJIEHOM TKaHM B MATKME TKaHM, B YaCTHOCTM, IJIS yMEHBLIIEeHUS
UpesMepHOTO QopMUpOBaHUA pydlLa;

COCYIMCTHX MajlbbopMaliMii, B YaCTHOCTM, IIPOTMB TI'eMaHTVOM B
KOXe MM B [IapeHXMMaTO3HBX opraHax;

CepIeuHO—-COCYOUCTHX 3abojleBaHMM, B YaCTHOCTHM, TUIEPTOHUM,
CTEeHO3a MJIM PeCTeHO3a KPOBEHOCHHX COCYIOOB, apTepMOCKJIIepo3a;

OXNPEeHUA ;

SHIOMETPHUO3a.

9. dapMalleBTHUUECKA A KOMIIO3ULWUA, conepxamasa COoenOMHEHNe
bopMyJiEL IO JiOOMY U3  IIPedUeCTBYKIMX II.00., W dapMalleBTUUYECKU
IpreMIIe MBI HOCUTEID U/ U BCIIOMOTATeJIbHOE BeeCTBO o4
IpUMeHeHUsa B MeIMUMHCKOM JIeUeHMM I[I0 JoOOMy M3 [IpedlecCTBYRIINX
I.II.

10. JdapmaleBTHMUeCcKad KOMIO3UUMA IJIsS [OIPMMEeHeHMsa [0 II. 9,
npuueM OdapMalleBTHUeCKas KOMIIO3MUMSA IIPUTOTOBJIEHA OJIS  KOXHEX,
CIIM3UCTEIX WU IIOOCJIU3UCTHX, TpaHCOepMaJlbHEIX, BHY TPUMEIIEUHEIX ,
BHY TPMBEHHEX, IO KOXHEX , BHY TPUKOXHEIX, epopalibHEX,
MHTpaHa3aJIbHHX, VMHTPAOKYJISPHEX W CYTIIIO3UTOPHHX
Ha3HAUEeHUN/ TPUMEeHEeHVM MJIM 3aKallbBaHUS B IIOJIOCTU.

11. KoMmBuuaumsa, comepxamada: (1) AKTUBHOE BEMeCTBO,
BHIOpaHHOEe U3 TPYINH, COCTOAlEeN M3 aHTUTEeJ, HalpaBJIEHHHX [IPOTUB
bakTOpa pocTa BHOoTemsa cocymoB (VEGE), pelnenTopoB mjasa ¢akTopa
pocTa BsHOoTenaus cocymoB (VEGFR) wmiaM  pacTBOpuUMEIX VEGFR/VEGFR
ITMOPUOOB UM MHIUOUTOPOB TUPO3MHKVHA 3H, u (i) COeIVHEHNE,

oxXapakTepusoBaHHoe dopmyJson 1



31

dopmyria 1

B KOTOpOM

«a», «b» M «C» COOTBETCTBEHHO O3HauawT, He3aBUCHMO OPpyI OT
opyra, OIOMHAPHYI WMJIM OBOMHYI CBA3L, IIPU YCJIOBUM, UTO, 10 MeHbLIeN
Mepe, OIOHO M3 «a», «b» M «C» npencTaBygeT coBoM OBOMHYIO CBSA3b U
Ipu YCJOBUM, UTO €CJIM «a» IOpelcTaBjisgeT coboM OoIMHAPHY CBA3b U
«b» npemcrarJjgseT cod®ol OBOMHYI CBA3L, R, NpencrarjsgeT cobom He H;

R; mpencraBJygeT cobo¥ gubo Bomopomn, Jmbo C;-CgalIkW;

R, 1pezncraByageT cobon Jwmbo ORs, Jmbo BOmOPOI, rome  Rg
opencraBjgeT coboy sTo Bomopom wmiIM Ci—Ci,alIkMJI C I[IpaIMOM  WMJIU
pa3BeTBJIEHHOM 1IElblo;

R; 1mpencraBJsgeT cobo¥, B CcJydae, KoI'la «C» IIpeldcTaBJIgeT
coboM oIoMHapHYI CBA3L, Jmndo Bomopomn, Jmdo Ci-Cganxui, Jmbo B
cyydae, KoT'Ia «C» IOpelcTaBJjsgeT cobol IOBOMHYI CcBA3b, CHR;, rme R;s
ABJIAETCA TaKMM Xe, KaK OIpeleJIeHO paHee;

Ry npencraBigeT cofou BOIOOPOI, C1—-CioaJIiKkmiI, beHmsI,
He3aMelleHHEM WJIM 3aMelleHHEM C;-Ci,aJIKMJIOM WM alWJILHOM TpPYIIIon
CORg; Rg mpemcrTaBysgeT cobort Bomopom, Ci—CialJIkKMJI C OIPpAMOM WM
pa3BeTBIJICHHOM LEeNko, beHnn VI BeH30UII, COOTBETCTBEHHO,
He3aMelleHHEM WM 3amemeHHEM Ci—-Ci,alJIKMJIoOM, WM Jiodyio TpyIHImny,
oBpaszynmyrn TIUIPOKCUII IpM OMOJIOTMUYECKOM MeTaboJIM3VMPOBaAHUM  WJIIU
XVMUUECKOM YIOaJlIeHUMM 3allMTHOM TPYIIIL, B YaCTHOCTM CJOXHHM >20Up,
opocTo 26up, aleTalb, kapboHaT, kapbamaT, o¢dochaT, odocooHaT,
KeTallb, CyJlbdaT WMJIM CyJIbOOHAT M MX COJIM.

12. IlpuMeHeHMe coeOuHeHMS, O(apMalleBTUUEeCKOM KOMIIOBUIINM WIIN
KOMOMHauMy 1o JoboMy M3 IPedmecTByKRIMUX II.I1., B MEeIMIMHCKOM

JIedeHl1, KaK OIIpeleJIeHO B JIIOOOM U3 IpelmeCTBYIIMX II.II.
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IIo DOBEepPeHHOCTHU
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OUT. 2A

w1 OHOOTENWATBbHBIE
" KINETKM NYMOYHON
- BEHbI YEJIOBEKA

MONUaTUNEHTEPED TANATHAA —
MembpaHa ¢ nopamu ;.
Pa3MEPOM 3 MKM;

SHAOTENMANbHbIE KNETKY MYNOUHOI
BEHbI YemoBeKa nepecekaioT Membpaxy l
N0 rpaaveHTy [KOHLEHTpaL]

9HOOTENUAMBHBIE KIETKM MyrOYHOIA
BEHbI YETIOBEKA B HIXHEN Kamepe |
(MECTO NoKanM3aLm aTTpakTaHTa) |



~CUA 15 SHJJ,OTeﬂMaﬂbele KﬂeTKVI
Myno4HoM BeHb! venoseka HU 73
- -1 MKM 4- I'ML],pOKCMTGCTOCTGpOH

CUA 15 sHpoTenvansHble KAETKN

nyno4Hoi BeHbl Yenosexa HU 73,
-1 MkM 4-rvIpOKCUTECTOCTEPOH,
s

CU4 15 SFTAOTeHVIaﬂbeIe KNETKM
Myno4Hoi BeHbl Yerosexa HU 13
KOHTpOJ‘Ib 10x

CU4 b SH}J,GTeﬂMaﬂbele KNETKN
MyrnoYHou BeHbl Yenoseka HU 73,
-1 mkM 4-m,upoxcmecro<;Tep0H

CU4_15 sHpoTenmansHble KneTki

Myno4HoM BeHb! Yenoseka HU 73,

-1 MKkM 4-rupoKeuTECTOCTEPOH,
10x
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§A

KoHTpOnb, KoHTponb, +10 mkM/n 4-rugpokcute-
1aca 24 vaca CTOCTEPOHa, 24 yaca.

30Ha LapanuHbl (NOBPEeXaeHMs)

3HOOTENMANbHbIE 9HOOTENManbHbIE  SHAOTEeNManbHble  SHAOTENMUambHbIE
KNETK MynoYHOW KNETKX MyNOYHOW  KMETKM MYNOYHOA  KIETKW NYMNOYHOM

BeHbl Yenoeeka Hu  BeHbl yenoseka Hu BeHbl yenoseka Hu  BeHbl yenoseka Hu

KOHTPOMNb

72, KOHTPOMNb

i o

74, KOHTPOMb

154, KOHTP Oflb

SHAOTENWANbHblE  3HAOTENWANbHblE  SHAOTENMAnNbHblE  3HAOTENWanbHbIE
KNETKW NYNOYHOM  KNETKW NYMOYHOA  KNETKW MyNOYHOM  KNETKW MynovHOM
BeHbl YenoBeka Hu  BeHbl YenoBeka Hu  BeHbl YenoBeka Hu  BeHbl Yenoeka Hu
72, 4-ruopokeute- 86, 4-ruppokeute- 74, A-rnapokcute- 154, 4-ruppokcute-
CTOCTEPOH CTOCTEPOH CTOCTEPOH CTOCTEPOH

OUTl. 4
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