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Anamu3 sxcnpeccu renoB VEGF-A/VEGFRI1/VEGFR2 y nanneHTOB
¢ MHEJIOIHCIIACTHYECKHM CHHIPOMOM

H.H. KAAMTHH', T A, AYAMHA?, C.B. CEMOYKHMHY, A.D. KAPAMBILIEBA'

WINEY «PoccHAcKHil OHROACTMHEOMA HaysHER vesTp M. H.H. Baoxwras Musaapasa Pocome, Moocea, Pocows; TEY3 «Mocxoscksi
KAMHHYECKHA HEy4YHO-NPaKTHHeckA ueHTp wi AC. Aorvsosa A3 roposa Mockess, Mooksa, Pocows; MOTBOY BO «PoccHROKHA Hauwo-
HAALEHEA HCCABADBATEALCKMA MEAHUMHCKHR yHHBEpCHTET M, H.W. Twporosas Muraspasa Pocoww, Mockea, Poccus

Peamme

Ueas nocreansanui. DUEHHTE IHAYEHIE IRCNpeccii reqos axkTopa pocta VEGE-A 1 BE3amwoas RCTEY DM C HM peusemmopos
VEGFR! w VEGFR2 0 Ka4vecTBe BOAMOKHLD AHArHOCTHYECKHX M NPOMHOCTHHECKIK MOAEKYARDHBX MAPKEPOB ¥ NaUMEHTOE C

M HEADARCTIASCTHHEC KM CHEADOMOM IMAT).

MarepHaisl W MEeTOALL METOADM NOAHMEDAIH0N BENHOR pEakuMy B peacksou apesedd (NMUP-PB wocaeaoBasa 3KCmpeccus
reqon VEGF-A, VEGFRT m VEGFRZ B MOBOHYKASIDHEN KASTOHHE EPaKUHMSE, NoAYYeHHEN oT 24 nausedros © MAC.

PeayanTamil Sxcnpeccua 3 reHon BEABAEHE Y Brex oDCreaoaanHen DoasHe. Hanboass BHCOKHA ¥ pOBeHs INCNPECCHE OTMEYEH
anm reda VEGF-A {p<0,0001), Toraa kax skcnpeccsa reda VEGFRT npesaskpoBasa Haa xcnpeccked resa VEGFR2 (p<0,001).
Y posus 3kcmpeccHd resa VEGF-A oxasasmch BHIE ¥ NAUKEHTOR © G0ABE BHCDKHM PHCEDM PRIBMTHR SCTPROND ARED3E W Noau-
THEHD KOPPEAHPOBAAH C YPOBHAAME 3Kcnpeccud reda VEGFRT (p<0,05), vo ve VEGFRZ. Mpu 3ToM NaUMEHTH © GOABE BHCORDH
Incnpecckei resa VEGFR | namess A0CToBEpHD GO0ABE HHIKY 0 06U D BHRMEAEMOCTE (r=—0,5; p<0,05). ¥ naummeHTos C Nposw exy-
TOrdHEM -2 H BEHCOKHM PHCEOM PAIBHTHA OCTPOND ASAKN33 HABA0ASASCE TEHABHLIME K YBEAHHYEHHID CREAHM ¥ POBHERA 3KCNPECCHH

VEGF-A m VEGFR! » cHixenmo 3xcnpeccin resia VEGFRZ.

3agasenne, [pOBELEHHOE HOCAEADBEHHE BHABMAD KOPPEATLIHN MEXAY KOAHHMECTBOM OASCTHRX KAETOK ¥ nauveHToa © MAC »
ypoakesm 3kcnpeccHid reHa VEGF-A, a Taxoxe sMexay obwed BEXcHBaemocT=0 nauxeHTos © MAC W ypoaHRMKM IKCIPECcHH reHa

VEGFR1, vo we reson VEGF-A w VEGFR2.

Kaoqepse cA0Ba: MHEACAHCITASCTHHECOK HE CHHAPOME, Sxcnpecois reqos VEGF-A VEGFRI, VEGFRZ.

Analysis of VEGF-A/VEGFR1/VEGFR2 gene expression in patients with myelodysplastic

syndrome

MM, KALITIN', G.A. DUDINAZ, 5.V. SEMOCHKIN?, AF. KARAMYSHEWVA'

M.M. Blokhin Russian Cancer Research Center, Ministry of Health of Russia, Moscow, Russia; A5, Loginov Moscow Clinical Research and
Practical Center, Moscow Healthcare Department, Moscow, Russia; *M.I. Firogov Russian Mational Research Medical University, Ministry of

Health of Russia, Moscow, Russia

Aim. To assess the significance of gene expression of the vascular endothelial growth factor-A (VEGF-A) and its interacting recep-
tors VEGFRT and VEGFR2 as potential diagnostic and prognostic molecular markers in patients with myelodysplastic syndrome

(MDS).

Materials and methods. A real time polymerase chain reaction (RT-PCR) assay was used to investigate the gene expression of VEGF-
A, VEGFRT, and VEGFRZ in the mononuclear cell fractions obtained from 24 patients with MD5.

Results. The expression of the 3 genes was identified in all the patients examined. There was the highest expression level of the
VEGF-A gene ([p<0.0001), whereas the expression of the VEGFRT gene was higher than that of the VEGFRZ gene (p<0.001). The
expression of the VEGF-A gene proved to be higher in patients at a higher risk of acute leukemia and positively correlated with the
expression levels of the VEGFR T gene (p<0.05) rather than that of the VEGFRZ gene. At the same time, patients with higher VEGFR1
gene expression had significantly lower overall survival rates (r=—0.5; p<0.05). Fatients with intermediate-2 or high-risk acute leu-
kemia showed an increase in the average expression levels of VEGF-A and VEGFRT and a reduction in VEGFR2 expression.
Conclusion. This investigation revealed comrelations between the number of blast cells in patients with MD% and the expression
levels of the VEGF-A gene and between the overall survival of patients with MD5 and the expression levels of the VEGFRT gene

rather than those of the VEGF-A and VEGFR2 genes.

Keywords: myelodysplastic syndromes, VEGF-A, VEGFR1, and VEGFR2 gene expression.

KM — soctaib mosr

MIC — MmcnoaucniacTirece KHi cHHIpoM
MM — muoxccTREHHAR MEEIOMA

OB — ofian BLXHBACMOCTE

OJ1 — ocrpri aciikos

[MLP-PB — noasscpazsan elHan Peakiiis B PCaikieos BRCMCHR
PA — pedpaxreprasn aHeMr

PAHE — pedpasrepran ancMis ¢ HabuTEoM Gnactos

Muenonuwcnnacruueckmne cumnposMil (MIC) mpencran-
0T coboit reTEpOreHHYId TPYIITY KIOHATBHLEX afonesa-
HHH CHCTEMEl KPOEH, XAPAKTEPHIYVEMIMXCH UMTONEHHEH,
NPHIHAKAMH THCMHENONO33 H BEICOKHM PHCKOM TpaHchop-
MALMH B OCTPEE MHEAOHIHER nefikoaw [1].
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Hauankuemm asenom B naroredese MJC anmaorcs reme-
THUECKME HMIMEHEHMA (TOUEMHEIE MYTALMH, XPOMOCOMHERE
afeppannH), HAKATUTHEDOMIHECA B IUTIPHIOTEHTHEN KIET-
KAX M MPHAMIANIHE K HX MOBPEXIEHMI0 M TpaHchopsMantim [2,
3]. Tlpw 3TOM HAPYIIAWTCA MPOUECCE COIPEBAHHA B OINHOM,
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ABEYX HIH TPEX POCTEAX TEMOMGSA, BEPESAINIHECT B HIME-
HEHHH MOPhOIOrHUECKHY CEOHCTE M (WHELHOHATEHOH aK-
THEHOCTH KPOBETBOPHEIX KneTox 3THX pocTion [4]. B peaymue-
Tare y mammenTos ¢ MIC waGmomaeTcs omHo-, DEYK- HIH
TPEXPOCTEORANA HMTOTEHHA B neprdeprueckod kpons Ha do-
HE THNEPEJIETOMHOTD (PEXE HODMO- WAH THIHEIETOUHON)
koctHore Moara (KM) [5]. Kpome toro, xapaxreprof oco-
GennocTiio MIC npm pazsnmmuubix BADMAHTAX €00 TEYEHHHA
ARMAETCH HEVEIOHHOE MPOIPecCHPORIHME MYNETHIHHeHHOH
MHCILIATHH He3(pe KTHEHOND reMONoa3a C IankHeRIHM yoe-
mHueHHeM GnacTHeX KneTok B KM » tpapciopmanmei B
octprii nefxos (OI) [6].

¥ donmenem ¢ MIC omMevanTcd TAKKE MOBLIIEHHE TP0-
mapepatHEHoi axTHEHocTH KneTok KM, mamenenne Muxpo-
OKPYVHEHHS, YCHIEHHE AHTHOTEHESA W akTHRaA T-mando-
mwwron CDET [7]. Pasmuoxenne GnactHex knetox npa MIAC
HAXOAHTCH [0 KOHTPOITEM PasHOOOPAsHEIY SyTo- M Mapa-
KPHHHLIX CHTHANEHEX KSCKANOB, CNOCOOHEIX B 3HAYHTEIL-
HO CTEMEHH MOIY THPORATE X A0KAYeCTREHHEN e HoTHI H
NPHBOINTE K MporpeccHposanmro mbonesanua [8]. Omm ua
ITHX CHIHANOR MOTYT OBHThE CHAZAHE C YBEIHUEHHOR IKCIpec-
cHelt remor GaKTOpa pOCTa JHAOTENHA cocyaoe FEGF-A B
mayx ero peuenmopor — VEGFRI n VEGFRZ. Toxazano, uro
thaxrop pocta VEGF-A u peuerrop VEGFR1 u VEGFR2
NPHHHMAINT YYACTHE He TOVILKO B DErYIALMHE aHTHOTEHEIA H
HEOAHTHOTEHESA B HOPMANEHELX VCIORHAX W NPH UI0KA9e-
CTREHHOI TPAHCHDOPMALIMHK, HO H CIIOCOBCTEYIOT mponHpepa-
WK KJIETOK MPH MHOTHX COMHIHEX H HECOMHIHEIX OITYXOTHX
[, 10]. B uacTHOCTH, NATOTEHETHUECKDE SHAYSHHE ITOH pe-
UENTOPHO CHCTEME Y CTAHORTEHO [LTHA MHOKECTBEHHOH MHe-
momer (MM) » masahom [11, 12]. B To ®xe ppema 3naueHHe
akcnpeccHn taxTtopa pocta VEGF-A, a taxke peuenmopon
YVEGFR| n VEGFE2 p kauecTpe BOZMOKHEX MONSKYTADHED
anenken B maroredese MAC u X pornk Kak NOTEHIMATEHED
MHATHOCTHYECKHX M NPOrHOCTHYECKHX thakTopon nmpu MIC
mano uccaenoana. Tax, A Apuayo w coant. [13] we oBuapy-
KHTH MpOrHOCTHYECKorD 3HavenHA vporua VEGF-A B cemo-
poTxe Kpoed ¥ nauxenTor ¢ MJC, no susmemnm, yro anano-
THUHE NOKASATEN L HIPEET POIE MPOTrHOCTHYECKOTD (hakTopa
¥ GOJIEHEIX OCTPEIM MMENOHIHEM NefikozoM. B 1o xe npemsa
8. Verstovsek w coasr. [14] noxazanm, 4To BRICOKHE YDOEHH
asxcnpeccs VEGF-A ofpaTHo koppenHpoBany ¢ obmeil Br-
supaemocTiio (OB) v naumenros u ¢ MIC, # ¢ ocTphiv Mue-
MOHAHEM NeHE0s0M, TOMA KiK YPORHH JKECNPECCHH Pelern-
topos VEGFR 1 n VEGFR? ue nmenn nporsoctHueckodi 3ma-
YHMOCTH B HCCNEAOBAHHEBIX IPYTIEX DOABHEX.

Lent Hocnenosanma — HIYIHTE 0CO0EHHOCTH SKCITPeCCHH
renoe VEGF-A, VEGFRI v FEGERZ n OLIEHHTE HX BOGMOBHOE
KIHHHEKO-MATOMEHETHHECKDe 3HaueHme v mammenmon ¢ MIC.

Marepuansi U METOABI

Ofcneposam rpymmy w3 M naumesros (15 xcmmme w9 voye-
uypn} ¢ nogrecpxaeHHeM anarnoiom MIC, Bomesx sxmosanm B

Coedenun off asmopax:

Ayduna Tasuna Aramessesng — KM H., CH.C. OTI-HHA OHEOTCMATO-
noTHA

Cemounun Cepeei Bavecagsorun — ns H., mpods, Kad. 0HEONOIHE, T5-
MATOIOMAH B TYSCB0H TEPAMHE NEIHaTPHYECKOND (aKyIsTeTa

Kapamsmesa Auda @yadosua — 1.6.1., 338, nab. reHCTHER oyxonc-
erx kncTok HHH kanucporceeaa
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HCCICIOBAHNE TOALKD ITPH DOMEICHIE KTHHRSCCKD MO SHISCHHA K-
Torarodi mwcdryreimn KM, norpebosasmedi nposcacHis remoTpaic-
dry oo BT TATOICHETIrCCod TCPAIHE CPCA HA9AT0M AHc-
Hitd. ¥ BCCY MANMCHTOR TOTy=cHD MHHOPMHEPOBIHHOC COMMACHE Ha
NpoBEEEHAe KTHHMecKore weonenosasnd, Boapact nausesmon Ha-
xoqunes B granasose ot 31 rom oo 85 ner (memmama 71,5 roaa), Jua-
rioa MIAC ocuoempancs sa pesynsmarmy HTOROTHHECKEOTD MOS0
BAHWG KAeTOK Mepidepuucckoil Kponi. HATHrEN
CHHIPOMA, SACTO B COMCTAHHAN ¢ ACilKONCHNEH, poxe ¢ TpoMGomHTo-
MeHUETH 1 yEomEtcHBeM Gnactamx kveroe. Cpean  spurpoumTon
ONPCASITHCE KAK MEEDO-, TAK 1 MAKPOIETLL, moiemnomsrros, Hed-
TpodiiiEl  XAPAKTCPH30BATHCE MIMCHCHRCM COMMCHTHPOBAHHOCTH
AACP, HAmrmcM norsrcponaiiax fopa. Jacnmans Tposboumron
B NOAEACHAN AHOMITEHEX (OpM CO CHIDECHHOH cno-
cobHocThio K arporamei. [Ipen aHamMoe MHcIorpaMMEl OTMCHASACE
peaysien (mo 5—10%) mubo pacmmpesme IPUTPORTHON POCTIA ©
XAPAKTCPHEMN  MCTAROOAACTONIHEIMH  HCPTAME  KPOBCTROPCHM,
B rpamy nousTapioM POCTEE BELMENSLTHCE TE XE WIMCHEHES KRETOK,
yTo U B eeitpodiax nepudepraeckoi kpoms, [pramakn aucna-
IMH MEMAKADHOUNTOR JAKTIONATHCE B NOARTEHEH KAK FHIAHTCKNY,
TAK M METKHY 0fHo—reyiyepHs dops. Komrmecso Gmacmien wme-
Tok B KM saperposano or 1,2 1o 13,8% (meanana 8 4% ). Mausesrron
¢ mmomracTaseckiay sEpranTod MIIC B weonenosanie He BrTRMa-
. Bapeant MIC yroumsanmn no snacondussamm MIC BO3 [15].
O Bassposarics Ha CAGAYROLTAX MOKAETCANY, ¥BCANSTHAT KOmMHT-
cTBa AmacTHex knerok B KM, onno-, meyx- s TpexpocTeoBsnt me-
TOMCHIMCCKRN CHIIPOs, maMcHcHR kaprorarE. Pack passamas O]
paccuwTmBann no meane IPSS, Cpeaw nammcrTonR, BKTOSCHELEX B
3ITO WMCCACADBAHWC, ¥ 3 AMATHOCTHpOEAHA polppaxTepHas aHoMHE
{PA), ¥ 5 — MIC, accoummponanmigil © M3nmupoBanHol peacnc
del{5g), ¥ | — PA ¢ konsuesnmv cupepobmacram, v 4 — pedipaxrep-
HAs [MTOIEHAN © MyIETIUTHH RO auomrameil, ¥ 4 — PA ¢ wobur-
koM Gmactos { PAME) 1-romuma uy 7 — PAHE 2-ro tuma, Hwrorene-
Tipeckii apans aermpatos KM nokaman eaegywomme pesymsrara
OTCYTCTHHE HIMCHEHRIE KapuoTHna sesencHo ¥ 10 naumenmos, ¥ 14
VTR HE CICIYHHIINE XPOMOCOMHEE anomam: v 2 — del (20q),
¥ 5 — del(5q), ¥y 2 — del{Tqg), ¥ 5 —smomecTeHHER KIOHATEHEE N1E-
PECTPOIKH KAPHOTHIA.

Henoneays MexnyHapooHy cReTeEMY SRCI0B0HE CUCSHKEH TP0-
ruo3a [PSS (Intermational Prognostic Scoring System) MIOC [16],
DOMEHEX PACTIPEECARAN CICTYHHIM oBDaI0oM: Ty INa HHIKOTD PiH-
cka — T, nposeayTodnoro- | prcka — 7, npoMexyToMHOTo- 2 PHCKL
— 3 n Bricokoro prcka — 1. [lns ynpomermn sansseinnei cratmers-
yeckoi o6paboTin MONyMCHHEX PCIYIETATOR BOCX MAMCHTOR pac-
npeacaane Ha 2 rpynnes |-8 — GonbHEC © HEIKHM B IPOMCKYTON-
Hum- | puckom nporpeccpoeanmna 8 O], 2-8 — ¢ npomcxyTou-
HEIM-1 H BECOKHM PHCKOM [TPOrPCCCHPOBLHI,

Mam]:lmaun HECNEN0BAHHA B JaHHO#H paboTe ARNSNHCE ACTIH-
para KM, NMomyae uusii Gronorueckmi MaTepHan paieisus B rpa-
neerTe rororHoeTH demmona («[lanSxos, Pocens) ¢ nerso nomyae-
HHA MOHOHYEICAPHOE PAKIHA KICTOE, M3 KOTOPOH BEACIATH To-
TansHy e PHK ¢ nomoumso Trizol-reagent («MBCs, CLIA). Bee npo-
uEayphl nogpodec onpcane pance [ 17].

Jna camresa k/IHK b xoae obpatsodd TpaHckpanumm Renoisso-
sann | mxr roransroil PHE, | mxa srandom 6e srposnessmax rekca-
npaiimepos («Cunrons, Pocoma), 2.5 mM cmecs dNTP (MBI
Fermentass, Terea), 0,4 ca. weruburopa PHKas (« MBI Fermentass,
JNerrea), 2 cn. obparsod TpanckpunTaas M-MulVplus («Cramoms,
Poccns). Ofwewm cuccn 25 npcn. CHETE3 NPOBOIHAN HA am-
nnrdmratope Tepum («JHE- , Poccen) npe Temnicpa-
1ype 42 °C, 50 mun ¢ npeapaprTenssoii npexskyBampei B Teacane 10
woecH mpm Tesmepatype 25 °C, Pearxipno ocTasanm e pH oMo
uarpesasna 0o 70 °C & rewenme 10 s,

[T passy e LSMHYE PCAKIHED B peansros spescas (TTHP-
PB) nposommms wa asmmmdeearope Bio-Rad CFX («Bio-Rads,
CILIA) ¢ menonsIosanBcy HHTEpKATHPY e o kpackmeni EvaGreen

Koumaxmuan ungopsanms;

Kasumurn Huxoaagit Huxossesus — w061, u.c. 1ab. reHeTHER omyxo-
neeux knetok HHH kanneporescaa; 115478 Mockea, Kamuperoe
mocee, 24; ten.: +T(490)324- [769; c-mal: foskolov@mail
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Aranna sxcnpeccmn renos VEGF-A/VEGFR1/VEGFR2

HysaeoTHAHKE NOCAEAGBATEARHOCTH NpaAMEpoR, HCIOAL-
aoeaHHLx B TLLP-PB

Ten MMocacaosareneBocT:
VEGF-A §- AGGGCAGAATCATCACGAAGT- 3 (for)
5- AGGGCTTCGATTGGATGGCA-Y (rev)
VEGFRI § TTTGCCTGAAATGGTGAGTAAGG-3' (for)
S TGGTTTGCTTGAGCTGTGTTC-3" (rev)
VEGFR2 S-GGUCCAATAATCAGAGTGGCA-3' (for)
S-CCAGTGTCATTTCCGATCACTTT-3 (rev)
RPLZT S-ACCGCTACCCCOGUAAAGTG-3"for)

5-CCCGTCGGGUCTTGOGTTTA-3 (rev)

Mpusenanue, for — moCICIOBITEIEHOCTE MPEMONG TPAAMCPA; MoV —
MIC 0B TE TEH OCTH OBPITHD M MpaiisMcpa.

{«Biotiums, CHIA) no creayomeit cxese: 95 °C m rewenpe 5 mum —
| meren 1 3aTes 39 menos: perarypanms — 95 °C, 20 ¢ orxmr npaii-
mepos — 59 °C, 25 ¢; commea — 72 °C, 1) o, Kanoneni ofpasen mecme-
AoeaH TpockpaTHe. Hysmoomansee nocrcyosamersmocn npaiimcpos
NpMBCACHE B TAO e,

J 8 HopMUPOBIHIS AHHEX HCIOILEI0ELTH 3KcIpocero reda 605
cybwcarmms prbocoass RPL27. OmsocsoasHii yposcHe 3Kcipoc-
CIH MANIOND MEHA onpeacmum mo hopayae 27 [AC=C{RPLIT) —
C, {mocneayesoro resa), mye ) — sosmoa el oporomsi o re-
Hl B IKCOOHCHITHATERHO6 dase aMromdreamossodl preoii],

Cramuerieckys obpaboTky MaHHLED MOS0, MCTOALIYS
nporpasssyoe obecneserne GraphPad Prism 5,02, Pesyneratia npea-
crannennl, kak M+EM wm m {rne M — cpenqpes apudaenimeckoe
subopen, EM — cranmapruan oumbxa cpenscii, m— soanana), Cra-
THCTHHECKYID IHAYHMOCTE CNPCISUN © NOMOIED KPHTCRHE 1
Crueoaenra mpn asaqcemn p<0,05, KoppeaaumommLe 3aRscHMOCTH

onpencramH ¢ nosonkn kparepacs [litpeosa (F) we Coapasecaa (R).
Pacucr kpusrx OB npoeoaium ¢ nomomsn mertona Kanmana— Mai-
£pa,  CTATHCTHHECKH JHAMHMEID PEUTHYHA M0 BEEKHELCMOCTH OITpe-
Acasun ¢ oMok Teera Marmona— Kokca,

PeayabTaTei

Mu onpenenHnH YpORHH JKCOpeccHM reHa FEGF-A, a
Takcke renon peuenropor VEGFRT v VEGFR2 B monoaykneap-
HEX hpaKIMa KNeTok, nomydeHHEX oT 24 mammenron ¢ MIC.
Hamm paquee NOKasanM, YT0 YPOBHH DKCTIPECCHH TEHOR
VEGF-A, VEGFRI v FEGFR2? m rpynne GonsHex ¢ MIC sua-
UMTENEHO PaiMMUAIHCE JKCIPECCHA TeHa dEakTopa pocta
VEGF-A okazanachk Buine yporHeH sxcriipeccd rewoe VEGFR T
A FEGFR2 v 22 (91,6%) u3 24 naumenron. HanGonee auEcimm
GRMTH HHIHBAIYANEHEE THAYEHHA SECIIPECCHH TEHA PELIENTO-
pa FEGFRZ (0,00003—0,01620,00066). [Mpr 2T0M vPOBEHE
akcrpeccHn reda FEGFR 16w a 2, 36 paza neme (p<0,01) ama-
NOTHMHOTO N0XA3aTens 1 reda VEGFR2 (pee. 1).

Mockoneky puck Tpanchopvammn MIC » QUT aonserca
QOIHHM K3 KTOUEREN MOMEHTOR TIPH TAHHOM 3a00nesanHH,
MEl PAIENMAH MALHEHTOR HA 2 TPYINIEL, B SABMCHMOCTH OT
CTENEHM PHCEA MPOrPECCHPORAHMA 33001 RAHHA. DTH rpyI-
MK OOCTOREPHO paimHuanuck no Menuade OB, ¥ nammenton
1-# rpymmer menuana OB Gonee vem v 3 paza senme (p<0,01),
geM ¥ MamHerTon 2-# rpynne: (pae. 2).

Manee sME NPOAHATHIHPOBANH, CYIIECTEYIOT JIH PaiiH-
YHH B YPOBHAX 3KCOpeccHH redoBs FEGF-A, FEGFRI n VEG-
FR2y nammenror 1-it u 2-# rpynn. Ml ge o0uapysowm cra-
THCTHYECKH IHAYHMOH DATHMIE B SKCIIPECCHH HOCIENOBAN-
HHX reHoE B arHx rpymmax (pue. 3). Tem ne senee po 2-i
IPYTINE YPOBRHH 3KCNpeccHi renos FEGF-A n VEGFRT okaza-
Jmck Brne wa 21 u 19,6% cooreercTeenHD, weM B 1-it. [Tpu

TEPAMEBTMYECKMA APXMB OF, 2017

ITOM IKCMpeccHd reda peuenropa FEGFRZ v maumeHTOR ©
NPOMEXYTOUHEM-2 H BHCOKHM PHCKOM NPOTPECCHPOBAHHA
(2-m rpynna), HANPOTHE, 0KAZANACE HIOKE Ha 6759, YeM y ma-
IMEHTOR C MPOMERYTOUHEM- | 1 Hizkes puckomM (-1 rpyn-
na). OoHaKo OMMcAHHEE PATTHUHS 110 YPOEHAM JKCIPECCHH
reHoB FEGF-A, VEGFRI v VEGFR2 mexy TEYMHA IPYTIIAMH
HE LOCTHTAMH CTATHCTHYECKOH SHAUMMOCTH.

Bmecte ¢ Tem mbl OOHADYBHUTH MOMIOEHTENEHYI0 KOPDE-
JIHIHED MERIY VPOBHEM JKCNIPECCHH reda FEGF-A 1 konmae-
cTEOM GnacTHeX KneTok ¥ Gonsasx (p<0,05; r=0,49), Toroa
Kak mnd rewos VEGFRI v FEGFRZ Taxoil kOppesaHy He of-
uapyvkeno. B nononmenHe K oTOMY MBl BRHABMAH, YTO 3KC-
MpeccHA rexa thakropa pocta FEGF-A B IBVX IIYTINAX CTATH-
CTHYECKH 3HAYHMO KODPEMHPOBANA C 3KCIpeccHed reqa pe-
uerropa FEGFRT (p<0,05; /=0,46) B OTIHYHE OT FEHA PELIEN-
Topa FEGFRZ, nna KoTopors TAKOH KOPPEIHlHHE C© 3KCIIpec-
cHell FEGF-A ue obuapyxeno (p=0,08; =0,36).

KoppenauuoH LG aHanTH3 cogzell MekTy MOKazaTeTnMH
OB 4 naumenTon, BKMOYEHHEX B 370 HCCASIOEAHME, H YPOHE-
HAMH 3KCIpeccHd reHoR VEGF-A, VEGFRI n FEGFR2 noka-
340, YTO IKCOPECCHA Beex 3 reqos ofparHo KOPPETHpOBATA
¢ OB OGoMBHEN, HO CTATHCTHYECKM 3IHAYHMEI Xapaxrep
(r==0,5; p<0,05) mmena munk a1 reda VEGFRT. deiicran-
TEARHO, MPHHAR B KauecTee fHdsbepe HUMPYIOIIETD KPHTEDHA
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VEGERT VEGFRS

Pruc. 1. Yposuw sxcnpeccuu revos VEGFRT w VEGFR2 y ob-
CAEAOBIHHLIX GOALHLIX.
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Puc. 2. Hamenenns sxcnpeccuu resos VEGF-A/VEGFR1/VEG-
FR2 B 3aBHCHMOCTH OT CTENEHH PHCKA Tpancopmaliie B OA.
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Puc. 3. OB Goasten ¢ MAC B 3aBHCHM OCTH OT CTENEHH PH-
cka Tpancihopmauss B OA.
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Puc. 4. OB GOALHBIX, PA3AHYANIMHYCA N0 YPOBHKD MECTIPEC-
cuu rena VEGFRT.

TOALKDY HHIHEHIY ANEHEE 3HAYEHHA JKCNPecCHHA reHa VEG-
FRI ¥y Kaknoro NauMeHTa, OTEKIOHAITHECH OT METHAHHO
apauennd (m=0,0047), u noapanenme, Takuu oGpazoM, ob-
uyo rpymmy Gonkkex Ha noorpynny VEGFRL (yposenn
skcnpeccHn VEGFRI <m) w nomrpynmy VEGFRI (vposenn
sxcnpeccun VEGFRT >m), Mbl 00Hapy®MIH CTATHCTHYECKH
FHAYHMEE PAITHUMA Mexny kpHesMH OB >mix nevx non-
rpyin (p<0,05). Tak, menuana oSmeill NMpoao/DKHTENEROCTH
saaum A nomrpynnet VEGFR], cocrasmna 94 mec, a nns
TIOITPY TR \'"EGFRIM — 29 mec (pac. 4).

Obcyxaenue

PazpafoTke HOBEIX NOIXOIOE H ATTOPHTMOR B JIHATHO-
CTHKE PATTHYHEN IA0KAYECTREHHEX HOBOOOpasoRAHHA mo-
CEHIIEHD 3HAYHTEARHOE YHCIO Pafor, BRIMOTHEHHHEY B M0-
CIETHHE NECATHAETHH B 00/IEACTH SKCIEPHMEHTATEHON 0HKD-
norad. HecnenyesMile B HAX HIMEHEHHA TEX HWIH HHEIX MOJE-
KVIAPHEX MAPKEPOR MOIBNINIT BHARIATE XAPAKTEDHEE
PAUTHIHA MERIY MyNAMH HEOTUIACTHYECKHN W HODMATEHEX
KJIETOK, U0 BAXHO 18 guardocTHiH. B 1o xe ppessa wamene-
HHA, CHEMMHUHEE THITE 1708 OIMyXOTEELX KIETOK, M3 KOT0-
PEIX CHOPMEPOBAHA ONPENENEHHAR AMOKAYECTRENHAA OIy-
N0k, MOTYT OITE COOTHECEHE! © KITHHHUECKH BAKHBEMM LITH
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HEE NIDKAZATENAMHE H, TAKHM 00pasoM, 3TH HIMEHEHHA MOIYT
GITE MPOrHOCTHYECKH THAYHMEIMH,

B s1oit pafiore ME MCCIEN0BANTH KOMTHIECTBEHHOE JHAYE-
HHE JKCIPECCHH TeHa axTopa pocTa SHIOTEAHA COCYIOB
VEGF-A v renos ero peuenropos — VEGFRI m FEGFR2 B xa-
YECTEE BOGMORHEIX THATHOCTHYECKHX W NPOrHOCTHUECKHX
thaxToOpOR ANH MAMEHTOR C paanuHLvH sapuanravu MC.

Hapectno, gro nopoofpatonanne KPOREHOCHLIX COCYI0R
npu yuacTed VEGF-A n ero penenmopon VEGFRI n VEG-
FR2 sanneTca KmoteBkiM B CTHMYIHINH OIYXOJIER0N0 POCTa
u meracTaanpoeannd [18]. Onnako aKTHEAIMA CHIHANEHE
Kackanon, samyckasmen turannoM VEGF-A u peuermopasms
VEGFRI n VEGFR2, ne orpaHAUHBIETCH TONRKD MPOHECCOM
HEORACKYNAPHIAIMN, HO TAKKE MOKET HHIVIHPOBATE pa3-
MHYHEE MHTOIEHHHE M AHTHANOMTOTHYECKHE KISTOUHEE
nporpassed [19]. B coasy ¢ amHM M Npeanonosie, O9ro
CRAANHAA € GYHKIHOHHPORAHHEM CHIHANEHEX CHCTEM
VEGF-A—VEGFRI w/wan VEGF-A—VEGFR2 rumepak-
cupeccua reHon FEGF-A/VEGFRIJVEGFR2 MOXeT HIparh
onpeneneuuayio ponk npe MIC. Cpannenne yponmeil sxc-
npeccHH renoe VEGFRT n FEGFRZ noxazano, 94To ypoBEHE
sxcnpeccHH reda VEGFR ] CcTATHCTHYECKH JHAYHMO ITPEBRATH -
poman Hag akcnpeccredt rena FEGFRZ B obme# rpymme Gomk-
Hux. Beposmao, 5To yEasumaeT Ha To, uro cucteMa VEGF-
A—VEGFRI, vo ne VEGF-A—VEGFR2 sansetca noMHHH-
pyioineit v obDCIEIDBANHEN HAME MALHEHTON H HMENHO OHa
MOCKET OTBEUATE 33 TPAHCTSMUHID H AHMHOTSHHELX, H TPONpo-
mihEPATHEHEIX CHTHANOE, cNoCOOHEN HWHIYIHPOBATE [IPO-
rpeccHporanme sabonepannn. Hamm nammde wacTHuHo co-
CNACYIOTCHA © PSAOM PaboT, B KOTOPEIX OIIPENENeHD HEraTHE-
HOE MPOTHOCTHYECKOS IHAYEHHE YBETHUEHHOH JKCIPEcCHH
thaxropa pocta VEGF-A npu MJC [14, 20].

Mul HE BEAERNH CTATHCTHYECKH 3HATHMELN PAITHIH 10
YPORHAM JKCOpecCHH reHon FEGF-A w VEGFRT mesay 1-it u
21 rpyTInaMHE, PARTHYAKIMMHCA [0 CTENEHH PHCKA POTpec-
cupopanHs sabonenannd. Hasmenenus sxcnpeccun rena VEG-
FRZ Mesamy STHMH TPVTITEAME GLTH Gonee BRpaReHHENMKE, On-
HAKD YPOBRSHE 3KCIIPECCHH 3TOMD MreHa y DONEHEX KpaiiHe HH3-
kuil. [Tpy moM ME OTMeTHAH BONEE HHIKYID JKCOPECCHID TEHA
VEGFR2 po 2-# rpynne no cpaeneHio ¢ 1-i1, xoTopas nabdmo-
manack Ha those bonee BHCOKON IKcnpeccH redos VEGF-A #
VEGFRT v moif e rpynme. Mu Taicke ofHapy 300 CTaTHCTH-
UECKH IHAYHMBE NPAMEE KODPENALHH MEXIY JKCTIpeccHed
FEGF-A H EOTHYECTBOM GIACTHHX KIETOK ¥ 00Cnen0BaHHEIX
MALHEHTOR, A TAKKE YPORHAMH KcnpeccHH reHos FEGF-A n
VEGFRI, no we mexmy FEGF-Aw VEGFR2.

BLIAENEHHEE KOPPEAAIME B HIMEHEHHH 3KCIIPECCHH T'e-
Hoe VEGF-A/VEGFRI/VEGFRZ, BepoATHO, YEAIRBAKT HA
10, uro 3asHcHMan or VEGF-A curiankias cHeTeMa MOXET
HIPATE BAKHYID POAE B antokadecTeernodl spomomms MIC »
peamnianna curHata daxrtopa pocta VEGE-A npu MIC
MPOMCNOIHT MABHEM o6pasom uyepes peunenmop VEGFRIL, no
He VEGFR2. F. Wimazal w coasr. [21] Taxke ofSuapysmmm
NpAMYI0 KOPPETALHI0 Mexny sxcrnpeccHed rena VEGF-A w
KOMHYECTROM HEIDETEX MHETOWIHEY KNeTox (G13cToR B MO-
HOLMTAPHEX NPETIECTREHHHKOR, T.2. C OOIEE BEICOKHM PH-
ckom TpaHcopsanyi). Tax, Gonee BucokHe yposHe Bemka
VEGF-A suannens v Gonsiex ¢ PAHE, PAHUE ¢ tpanciop-
mammedt B V] 1 GoNbHEX XPOHHYECKHM MHEIOMOHOUMTAD-
HEIM MEHEO30M 10 CRARHEHHID ¢ KOHTRONMLHOH TRy T,

B uameli pafore ToAKO YPOBEHE SJKCHPECCHM TeHa
VEGFRT CTATHCTHUECKH 3IHAaYHMOo obpatuo cesian c OB
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Aranna sxcnpeccmn renos VEGF-A/VEGFR1/VEGFR2

prex 24 nmanMedTon, EKTHOYEHHEX B 3T0 HCCNEAOBAHHE, HO
He 3xcnpeccHE FEGF-A u VEGFRZ Panee v 19 neperunpx
GonsHs MM ME TakKe BREAEMIM, UTO YRETHYEHHAS KOIK-
crpeccHd reHoe FEGF-A w VEGFR T oTMeuanach y GOUIEHEIX
€ NOCTOBREPHD GONEE BEICOKHM ypoRdesM Hudmnsrpaun KM
MIAIMATHUECKHMH KNeTKAMH, OONBIIEH KOHIEHTPAIHER
OIYXONEBOTO NapanpoTeNHA B CEIBOPOTKE KPOBH H MEHEINEH
menuanoit OB [22].
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M/C. Kpaitie uuakuil ypoReHE IKCIPECCHHE NEHA, KOTHDYH-
mwero peuentop VEGFR2, no-mummmoMy, vEasuBaeT Ha TO,
yro 3apucHMEN o1 VEGF-A curuankusil myTs MOKeT peani-
SOBLIBATECH B OTHX KNETKAX YEPes BEaHMONeHcTEHE C PELEn-
TopoM FEGFRI. He nrsmmeHo CTATHCTHMYECKH IHAUHMMEIX

PERTHYHA T IKCNPECCHH TEHOR MERXIY IPYTNaMy GOMTRHEX &
PAITHYHON CTENEHBD PHCEA NPOrPECCHPOBIHMA 3ab0mepa-
ums. Buecte ¢ rem ofHapyseHa CTATHCTHUECKH SHAYHMAHA T8
BHCHMOCTE MexTy (OB OonkHEIX H YPOBHEM JKCHPECCHH FeHa
VEGFRI.
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