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BILIMB KOMBIHOBAHOI JII X-BUITPOMIHEHHS TA
IHI'IBITOPA INKJIOOKCUT'EHA3U-2 — MEJIOKCUBETY
HA BMICT VEGF TA PGE-2 'Y CUPOBATIII KPOBI
IIYPIB-IIYXJIMHOHOCIIB

MeTa: BMBYEHHS BNMBY KOMGiHOBaHOT Aii X-BMNpOMiHeHHs Ta iHribiTopa uuknookcureHasmu-2 (LLOM-2) Ha piseHb
takTopa pocty eHpotenito cyauH (VEGF) i npoctarnanauHy E-2 (PGE-2)-2 B cupoBaTtLi KpOBi LypiB 3 NepeBUTO NyX-
nuHoto fepeHa Npu oNpoMiHeHHi B pi3HUX LO3aX.
Marepianu i metopm. 20 wypam-camuuam nonynauii Bictap macoto 160—180 r 3 nepewenneHo KapumHomoto lepe-
Ha npoBoaunu dpakuioHoBaHe onpomiHeHHs (5 p + 5 p) Ta (0,5 p + 0,5 p) 30HU pocTy NyxAuHW Ha anapati PYM-17
3 iHTepBasioM Mix ceaHcamu 24 rog. Mpenapat «MenokcuBeT» — cenektuHuit iHribiTop LLOM-2 BBoguamn 3a foby fo
ONPOMiHEHHS Ta 3a 2 FOAWUHW nepef ApYruM onpoMiHeHHaM (0,2 Mr Ha 1kr macu Tina). 3abip KpoBi NpoBOAUIN METO-
JOM NPUXKMTTEBOT AeKanitauii yepes 24 rof nicis ocTaHHbOT dpakuii onpomiHeHHs. Bmict VEGF Ta PGE-2 B cupoBatui
KpOBi BM3HAYaNu METOA0M iMyHO(EPMEHTHOrO aHaNi3y 3 BUKOPUCTAHHAM CTaHAAPTHUX HabopiB.
Pesynbrartu. Micna dpakuyioHoBaHOro onpomiHeHHs y cymapHii fo3i 1 Ip (0,5 [p + 0,5 Ip) piBenb VEGF nigBuwysas-
cay 1,5 pa3a nopiBHAHO 3 iHTAKTHUM KOHTPONIEM, @ Y TBAPUH, ONPOMiHeHUX y cymapHin go3i 10 Ip (5 Tp + 5 Ip), piBeHb
VEGF BiporigHo 3HuMxyBaBscs y 1,92 pasa. To6To, cnoctepiranu pisHuuio Bmicty VEGF B cupoBartui kpoBi uypis-nyxnu-
HOHOCITB 3a/1e)XXHO Bif, 103 ONPOMiHEHHA: NicNA oNpoMiHEHHs cymMapHii fo3i 1 [p — ctumynauis aHrioreHesy, 10 Ip —
3HayHe ynoBiNbHEHHS LbOro Npolecy. Y pasi noegHaHoi gii onpomiHeHHs (10 Ip) Ta iHribiTopa L|Or-2 — menokcuse-
Ty BigMivanu siporigHe 3HuxeHHs piBHa VEGF y 3,49 pa3a nopiBHAHO 3 KOHTposiem Ta y 1,8 pasa 3 i30/1b0BaHWUM On-
pomiHeHHsM. lpu ubomy piBeHb PGE-2 Tako 3HMKYBaBCA BiLHOCHO i30/1bOBAHOrO ONPOMiHeHHsA y 1,5 pa3a, Lo BKa-
3y€ Ha iHribyBaHHsa LIOT-2. Mpwu noegHaHiit gii onpomiHeHHs B HU3bkMx fo3ax (1 Ip) Ta iHribitopa LOr-2 — menokcu-
BeTy cnocTepiranu 3HuxeHHs pieHs VEGFy 1,1 pa3a nopiBHAHO 3 KOHTposieM Ta y 1,7 pas3a BiHOCHO i30/1bOBAHOTO ON-
pomiHeHHs. Mpu ubomy pieHb PGE-2 TakoX 3HMKYBABCA NOPiBHSAHO 3 i30/1b0BAHKUM onpoMiHeHHsAM y 1,1 pa3a. Otpu-
MaHi pe3ynbTaTi CBif4aTh NPO BMAMB NOEQHAHOT Aii onpoMiHeHHs i MenokcuBeTy Ha piBeHb VEGF ta PGE -2, wo 3ymos-
NIOE aHTUAHTIOTEHHUI edeKT.
BucHoBKu. [loBeaeHo, o HMU3bKi 03K i0Hi3ylouoi paaiauii (1 p) Ta Bucoki fo3u (10 p) no-pizHomy BNAMBaAOTL Ha
ekcnpecito VEGF, i Tum camum Ha npouecw aHrioreHe3y. lNoegHaHa fis ioHi3ytouoi pagiauii Ta iHribitopa LOT-2 (me-
NIOKCUBETY) BM/IMBAE Ha 3HMXeHHs piBHA PGE-2, VEGF, T06T0, Ha ynoBinbHEHHsA aHrioreHesy. Y pasi Bennkux fo3 on-
POMiHEeHHs Lieil BNAMB BUPAXeEHMWIA e bGinble.
Kniouosi cnoBa: X-BunpomineHHs, iHri6itop LOM-2 — menokcuset, daktop pocty eHpoTenito cyauH (VEGF), umknook-
curenasa-2 (LlOTr-2), npoctarmanpun E-2 (PGE-2), aHrioreHes.
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INFLUENCE OF COMBINED ACTION OF X-RADIATION AND
CYCLOOXYGENASE-2 — MELOXIVET INHIBITOR ON VEGF AND
PGE-2 CONTENT IN BLOOD OF RAT-TUMOR CARRIERS

Objective. The objective of this work was to study the effect of the combined action of X-radiation and the
cyclooxygenase-2 (COX-2) inhibitor on the level of vascular endothelial growth factor (VEGF) and prostaglandin E2
(PGE-2) in blood serum of rat-tumor carriers at irradiation in different doses.
Materials and methods. 20 tumor-bearing rats of the Wistar population weighing 160-180 g, with transplanted
Guerin carcinoma, fractionated irradiation (5 Gy + 5 Gy) and (0.5 Gy + 0.5 Gy) of the tumor growth zone on the RUM-
17 was carried out, with an interval between sessions of 24 hours. The drug «Meloxivet» — a selective inhibitor of
cyclooxygenase-2 was administered 24 hours before irradiation and 2 hours before the second exposure (0.2 mg per
1 kg body weight). Blood sampling was performed by the method of life-time decapitation after 24 hours after the
last fraction of irradiation. The content of VEGF in blood serum was determined by the method of enzyme immunoas-
say using standard.
Results. After fractionated irradiation in a total dose of 1 Gy (0.5 Gy + 0.5 Gy), the level of VEGF was increased by
1.5 times compared with intact control, and in animals that were irradiated in a total dose of 10 Gy (5 Gy + 5 Gy ),
the VEGF level was reduced by 1.92 times. That is, there was a difference in the content of VEGF in blood serum of
rat tumor carriers, depending on the dose of irradiation: in a total dose of 1 Gy — stimulation of angiogenesis, and
in the total dose of 10 Gy - a significant slowdown in this process. In the case of combined exposure to radiation
(10 Gy) and the COX-2 inhibitor, meloxivet, the potential decrease in VEGF levels was 3.49 times compared to con-
trol and 1.8 times with isolated exposure. At the same time, the level of PGE-2 also decreased with respect to iso-
lated exposure by 1.5 times, indicating COX-2 inhibition. With a combined low dose (1 Gy) irradiation and COX-2-
meloxivet inhibitor, VEGF levels were reduced by 1.1 times compared to control and 1.7 times relative to isolated
exposure. At the same time, the level of PGE-2 also decreased in comparison with isolated radiation in 1,1 times. The
obtained results indicate the influence of the combined act of irradiation and meloxivet on the level of VEGF and
PGE-2, which causes the antiangiogenic effect.
Conclusions. It has been shown that low doses of ionizing radiation (1 Gy) and high doses (10 Gy) have a different
effect on VEGF expression, and thus on angiogenesis processes. The combined effect of ionizing radiation and the
COX-2 inhibitor (meloxivet) affects the level of PGE-2, VEGF, ie, the slowing of angiogenesis. In the case of large
doses of exposure, this effect is even more expressed.
Key words: X-radiation, COX-2-meloxivet inhibitor, VEGF, cyclooxygenase-2 (COX-2), prostaglandin E-2 (PGE-2),
angiogenesis.
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BCTYII INTRODUCTION

INepcnieKTMBHIM HATIpSIMKOM PO3BHUTKY ITPOMEeHeBOi Te- A promising direction of the development of radia-
parii 3J10IKiCHUX HOBOYTBOPEHBb MOXEe CTAaTH CeJIeKTUB-  tion therapy for malignant tumors may be the selec-
He yIpaBIiHHS paJiouyTIMBICTIO MyXJIMHU 3 BUKOpMUC-  tive management of radiosensitivity of the tumor
TaHHSIM areHTiB, 1110 iHTiIOYIOTh aHrioreHe3. KimouoBuM  using agents that inhibit angiogenesis. A key pro-
MpoaHTiOTeHHUM (aKTopoM € (GaKTop pOCTYy eHIOTeIIo  angiogenic factor is vascular endothelial growth fac-
cymud (VEGF). Icnye nmexinbka niaxiB OmokyBaHHs  tor (VEGEF). There are several ways to block angio-
aHrioreHesy, oJMH i3 HUX — BUKOPUCTAHHS iHTiOITOpiB  genesis, one of which is the use of cyclooxygenase-2
nukiookcureHasu-2 (IIOI'-2). uknookcureHasa-2 €  inhibitors (COX-2). Cycloxygenase-2 is an enzyme
depMeHTOM, KW KaTajli3y€e mepeTBOPEHHS apaxinoHo-  that catalyzes the conversion of arachidonic acid to
BOI KUCJIOTH y TIpocTarmananuH H2 — ctumynarop pocty  prostaglandin H2 — a cell growth stimulator [1]. It
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kiitiH [1]. TlokazaHo, 110 BHACIAOK Tilepekcrpecii
IOI'-2 B excrnepMMeHTabHil MoIeJi MyXJuHU BigOy-
BA€ETHCS iHIOYBaHHS allONTO3Y Ta iHAYKIIiSI aHTiI0TeHE3Y,
CUHTE3 (EepMEHTY aKTUBYETbCSI B yMOBax TilOKCIl.
Excnpecisg 1IOI'-2 30iablIyeThCd MpU Pi3HOMaHITHUX
nyxiauHax. IligBuiieHHs Bmicty IIOI'-2 Kopenioe 3
pamio- Ta Ximiope3ucteHnTHicTio. Hapa3si LIOI'-2 po3rms-
JNA€EThCS SIK BaxKJIMBa MillleHb JUISI TIPOTUMYXJIMHHOI Te-
pamnii. biokyBanHsa LIOI'-2 Bege m0 3HMXKEHHST PiBHS
npocTariaHauHIB i mpoaHrioreHHoro dakropa VEGF
[2]. Came 3 aHTMAHTIOTEHHOIO TepaITiEl0 HUHI MOB’SI3y-
IOTh Halil Ha TiABUILEHHS eMEKTUBHOCTI JiKyBaHHS
XBOPUX OHKOJOTiYHOro mnpodimo. OTXe, MoeTHaHHS
¢papMaKkoJIOriYHUX iHTIOITOPIiB aHTiOreHe3y Ta i0Hi3ylo-
yol pagiauii Ma€e CyTTeBE 3HAUYEHHS [IJIS TPOTUITYXJIMH-
HOI Teparii COJTiTHUX MTyXJI1H.

3 orisiay Ha BUKJaAeHe, B padialliliHiii OHKOJIOTiT aK-
TMBHO TPMBAE MOLIYK IUISIXiB HAPaBJIeHOro 0JIOKYBaH-
Hsl aHTiOreHe3y ISl IiABUILEHHS PagiouyTIUBOCTI ITyX-
quHu. Ilpore MexaHi3MHu iHTIOyBaHHS aHTiOreHe3y 3a
YMOB CHIBHOI il i0Hi3yI04Oro BUMIPOMiHEHHS Ta aHTH-
aHTioreHHUX (aKToOpiB — CEJIEKTUBHUX iHTiIOITOPIB
L OI'-2 3anumaloTbesd MPaKTUYHO He BUBUCHUMM, TOCI
HeBimoMi 1031, KOJIM KOMOiHOBaHa Misl HAOiMbII ehek-
TuBHA. Yepes Lie aKTyaJlbHUM i BaXJIMBUM € BUBYCHHS
MexaHi3MiB BIUIMBY iHTi0iTopiB LIOI'-2 Ha Gi10KyBaHHS
aHTioreHesy.

META

MeTto1o po6oTH OyJI0 BUBUEHHSI BILIMBY KOMOiHOBaHOI1
mii X-BumpoMiHeHHs Ta iHrioiTopa LIOI'-2 Ha piBeHb
VEGF i npocrarnannuny E2 (PGE-2) B cuposariii Kpo-
Bi IIypiB 3 IepeBUTOIO0 MyxJauHOIO IlepeHa mpu oIl-
POMiHEHHI B pi3HMX J103aX.

MATEPIAJIN TA METOJIN DOCIIIZKEHHA

HocimkeHHsT npoBeneHo Ha 20 IIypax-CaMUIISIX TOITy-
qsawii Bicrap macoro 160—180 1, sSIKuM IepelleruiioBaIn
KapLuHomy IepeHa. Bci pocimkeHHs1 Ha TBApUMHAaX BUKO-
HyBaJIu 3 JOTpUMaHHAM MixXHaponHUX TPUHLIUIIB €Bpo-
MEeNChKOI KOHBEHIIIT MPO 3aXUCT XpeOETHUX TBApWH, SKi
BUKOPUCTOBYIOTBCS JIJISI €KCIIEPMMEHTIB Ta iHIIIMX HAayKO-
Bux 1iteit (CtpacOypr, 1985), i HamioHanbHMX 3arajibHUX
€TUYHMX TMPUHLIUIIIB €KCIepUMEHTIB Ha TBapuHax (Y-
paina, 2001). Teapunam miamkipHo seoawau 0,5 mi 20 %
CYCIeH3ii KJITUH, OTPUMaHUX 3 MYXJIMHHOI TKAHUHU €KC-
nepuMeHTaIbHOI KapiumHomu Iepena (Guerin’s carcino-
ma), ITaM siKoi OyJ10 ofepkaHo 3 [HCTUTYTY eKcIiepUMeH-
TaJIbHOI MATOJIOTii, OHKOJIOTIi i pamiobionorii iM. P. E. Ka-
Beubkoro HAH Vkpainu. ExcnepuMeHT mouyvHaiyd Ha
10—12-Ty no0y TTicsT TIepeIIeTICHHS ITyXJIMHW, KOJIN PO3-

was shown that as a result of overexpression of COX-
2 in the experimental tumor model there is inhibi-
tion of apoptosis and induction of angiogenesis, the
synthesis of the enzyme is activates under hypoxia
conditions. Expression of COX-2 increases with var-
ious tumors. Increasing the content of COX-2 corre-
lates with radio- and chemo-resistance. Currently,
COX-2 is considered an important target for antitu-
mor therapy. Blocking COX-2 leads to a decrease in
the level of prostaglandins and the proangio-genic
factor of VEGF [2]. Nowadays, hopes for increasing
in the efficiency of treatment of cancer patients are
linked with anti-angiogenic therapy. Therefore, a
combination of pharmacological inhibitors of angio-
genesis and ionizing radiation is essential for antitu-
mor therapy of solid tumors.

From the above, there is an active search of the
ways of blocking angiogenesis for increasing the
radiosensitivity of the tumor happens in the radia-
tion oncology. However, mechanisms of inhibition
of angiogenesis under conditions of joint action of
ionizing radiation and antiangiogenic factors —
selective COX-2 inhibitors remain practically unex-
plored, still unknown dosages, when the combined
effect is most effective. In this regard, it is relevant
and important to study the mechanisms of exposure
of COX-2 inhibitors to blocking angiogenesis.

OBJECTIVE

The objective of this work was to study the effect
of the combined action of X-radiation and the
COX-2 — meloxivet inhibitor on the level of VEGF
and prostaglandin E2 (PGE-2) in blood serum of
rat-tumor carriers at irradiation in different doses.

MATERIALS AND METHODS

The research was conducted on 20 female rats in
the Wistar population weighing 160—180 g,
which were transfected with Guerin’s carcino-
ma. All animal studies were performed in com-
pliance with the International Principles of the
European Convention for the Protection of
Vertebrate Animals used for experiments and
other scientific purposes (Strasbourg, 1985) and
the National General Ethical Principles of Ani-
mal Experiments (Ukraine, 2001). Animals were
subcutaneously injected with 0.5 mL of 20 %
suspension of cells derived from the tumor tissue
of the experimental Guerin’s carcinoma, the
strain of which was obtained from the Institute of
Experimental Pathology, Oncology and Radio-
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MipH ITyXJIMHHOTO By3J1a Aocsraiv B aiametpi 1,5— 2,0 cm.
JlokasibHe ONPOMiHEHHS 30HU POCTY MYXJIMHM MTPOBOININ
Ha amapati PYM-17 (ikc-BumpomiHeHHs) 3a CTaHAApPTHUX
TeXHIYHMX yMOB; Harpyra — 190 kB, cuna ctpymy — 10 MA,
dinsrpu: 0,5 mm Cu moc 1 MM Al, TTOTY>XHICTb TTOTJIMHY -
TOi 103U y TTOBiTpi X-BunpomineHHst — 1,36 Ip/xB, pokyc-
Ha Bigctanb 30 cM. OmpoMiHIoBaIM (QPaKIiitHO MPU TT0T-
JIMHYTIN 1o3i Ha ¢pakiito 5 Ip, yac ompomMiHeHHST —
3 xB 44 ¢, Ta NpU MONIMHYTIH 1031 Ha pakiiiio 0,5 Ip, yac
OIpOMiHEeHHS — 22 ¢, 3 iHTepBaJIoM MiX ceaHcaMu 24 rof,
CyMapHa IOIJIMHYTA 1032 Ha 30HY POCTY MyXJIMHU CKJIaia-
ma(SIp+5Ip) 10 Ipta(0,5Ip+ 0,5TP) 1 Ip. [Ipenapar
«MeoKcuBeT» — HeCTepOifHMI MpOoTU3analbHUN JTiKap-
CBbKUIi 3aci0 KJlacy OKCUKaMiB (CEJIEKTMBHUI iHTIOITOp
IMKJIOOKCUTEHA31-2) BBOIWIN 3a JOOY IO ONPOMIiHEHHS
Ta 3a 2 TOAWHM mepen Ipyrum omnpomiHeHHsM (0,2 Mr Ha
1T Macu Tina). 3a0ip KpoBi Ta 3pa3KiB MyXJIMHU TTPOBOAM-
JIM METOJOM MPMXKUTTEBOI JeKalliTallii yepe3 24 rof Imics
OCTaHHBOI (ppaxilii orpomMiHeHHS. CMPOBATKy OTpUMYBa-
JIY 1IJISIXOM LeHTpudyryBaHHs KpoBi pu 3000 06/XB 1po-
TsaroM 15 xB. Konuentpauito VEGF Bu3zHauanm MeTonom
I®PA Ha HaniBaBTOMaTUIHOMY iIMyHO(EPMEHTHOMY aHaJTli-
3atopi «Immunochem-2100» (CIIA) 3 BUKOpUCTaHHSIM
craHmapTHuUX HabopiB peakTuBiB 3A0 «Bekrtop-bect»,
Pocis. Buznauenns PGE-2 npoBonuiu meronom IPA 3
BUKOPUCTAHHSIM KOMEPLIAHMX HAaOOPiB peakTUBiB (hipMu
«Prostaglandin T2 ELISA Kit» (IepmaHis).
CTaTUCTUYHMI aHAJTi3 JaHMX 3iICHIOBAIM 32 JOIOMO-
rolo TakeTa cTatucTuyHux nporpam i [TK «Statisticar,
BUKOpucToBytoun ItapamerpuuHi (CrbromeHTa-®Dimrepa)
Ta HemapaMmeTpU4yHi METOOM JISl MaJuX BUOIPOK, MOPiB-
HIOBAJIM X MiX TpyIlaMu 3a JOMOMOro Kputepito Bin-
KOKCOHAa MpU MOPiBHSIHHI MapHUX BUOIPOK, PO30iKHOCTI
BBaXkKaJu CTaTUCTAYHO 3HAUyumu npu p < 0,05.

PE3VYJIBTATU TA IX OBGTOBOPEHHS

V wiii pobOTi MpencTaBaeHO pe3yabTaTy JOCTiIKEeHHS
KOMOiHOBAaHOTO BILIMBY (ppaKilioOHOBAHOI'O OMPOMiHEH-
Hs B cymapHux 1o3ax 10 [p (5Ip+51Ip)Tal Ip (0,5Ip +
0,5 Ip) Ha anmapati PYM-17 (X-BUIpoMiHEHHS) i ceieK-
TUBHOTO iHTiOiTOpa [[OI'-2 — MeoKCUBETY y CUPOBATILi
KpOBi 11ypiB-nyxJrHoHOCiiB Ha piBHi VEGF Ta PGE-2.
Bu6ip nokasznuka PGE-2, ocroBHoro LIOI'-2 ipoayxry,
He € BUMNAIKOBUM 1 ITOB’I3aHUIA 3 TUM, 11O BiH Ha
BiIMiHYy Bil iHIIUX €MKO3aHOIAIiB CTUMYJIIOE ayTOKPUH-
HUM i MapaKpMHHUM MeXaHi3MaMU 3pOCTaHHSI, MO i
Mpo1IecH TIpoJridepallii KIIITUH, TOMY TIPSIMO CTOCYEThCS
MeTacTa3yBaHHS 3JI0SIKiCHUX HOBOYTBOPEHBL i OOYMOB-
JIIOE arpecuBHICTh MyxJuHu. AHaii3 piBHI PGE-2 6yno
BUKOPHCTAHO TaKOX JJISI OLIIHKKA aKTUBHOCTI KJIIOUOBO-
ro ¢pepmenty cuaTedy PGE-2 — 11OI'-2.

biology named R. E. Kavetsky National Acade-
my of Sciences of Ukraine. The experiment
started at 10—12 days after tumor transplanta-
tion, when the size of the tumor node was
reached in the diameter of 1.5—2.0 cm. Local
irradiation of the tumor growth zone was per-
formed on the device RUM-17 (X-radiation)
under standard technical conditions: the voltage
is 190 kV, the current is 10 mA, the filters:
0.5 mm Cu plus 1 mm Al, the absorbed dose in
the air x-radiation — 1.36 Gy/min, focal length is
30 cm, is irradiated fractionally at the absorbed
dose at a fraction of 5 Gy, an irradiation time of
3 minutes 44 seconds, and at an absorbed dose to
a fraction of 0.5 Gy, an exposure time of 22 sec-
onds, with an int Break between sessions 24
hours, total swallowed up dose on the tumor
growth zone was (5 Gy + 5 Gy = 10 Gy) and
(0.5 Gy + 0.5 Gy =1 Gy). The serum was obtained
by centrifuging blood at 3000 rpm for 15 min.
The concentration of VEGF was determined by
ELISA on a semi-automatic immunoassay ana-
lyzer «Immunochem-2100» (USA) using stan-
dard recipe sets of Vektor-Best CJSC, Russia.
The determination of PGE-2 was carried out by
ELISA using commercial reagent kits of the
Prostaglandin T2 ELISA Kit (Germany).

Statistical analysis of data was carried out using a
statistical software package for the Statistica PC
using parametric (Student-Fisher) and non-para-
metric methods for small samples, compared them
between groups using the Wilcoxon criterion when
comparing pair samples, differences were consi-
dered statistically significant at p <0.05.

RESULTS AND DISCUSSION

In this paper, the results of the study of the com-
bined effect of fractionated irradiation in the total
doses of 10 Gy (5 Gy + 5 Gy) and 1 Gy (0.5 Gy +
0.5 Gy) on the devise of RUM-17 (X-radiation) and
selective COX inhibitor are presented in blood
serum of rat-tumor carriers at the level of VEGF and
PGE-2. The choice of PGE-2, the main COX-2
product, is not accidental and linced with fact that
it, unlike other eicosanoids, stimulates autocrine
and paracrine mechanisms of growth, division and
cell proliferation processes, therefore directly con-
cerns metastatic malignant tumors and causes
aggressiveness of the tumor. The analysis of PGE-2
level was also used to evaluate the activity of the key
enzyme for synthesis of PGE-2-cyclooxygenase-2.
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IMigmocminHi TBapuHU OyJM PO3MOJiAEHI Ha IIiCTh
rpyn: 1 — iHTaKTHi MyXJIMHOHOCI1 (KOHTPOJIb), 2 — (hpak-
iOHOBaHEe OMPOMiHeHHS y cyMapHiit 103i 10 Ip (5 Ip +
+ 5 Ip), 3 — dpakiioHoBaHEe OMPOMIHEHHS Y CyMapHiil
no3i 1 Ip (0,5 Ip + 0,5 Ip), 4 — nmoeaHaHa nis ppakiiio-
HOBAHOTIO ONPOMiHEeHHs y cyMapHiit 1o3i 10 Ip (5 Ip +
+ 5 Ip) Ta inri6iTopa LIOI'-2 (MemokcuBeTy), 5 — IoeaHa-
Ha 11is1 ppaKkiioHOBAHOTO OMIPOMiIHEHHS y CyMapHiit 103i
1 Ip (0,5 Ip + 0,5 Ip) Ta inriditopa LIOI'-2; 6 — iHriGiTOp
I OTI'-2 (MenokcuBeT). OLIHKY BIUIMBY OIIPOMiHEHHS Ha
BMicT Kiro4oBoro mepmiatopa anrioreHe3sy VEGF Ta
PGE-2, akuii € ocHoBauM mnpoaykrom LIOI'-2, mio iH-
nykye VEGEF, npoBonwin B MOPiBHSHHI 3 TPYMOIO iH-
TaKTHUX TBAPpUH-MYXJIMHOHOCIIB Ta IpyIolo i30JIbOBaAHO
OMNPOMiHEHUX TBAPUH.

VY tabmuui 1 npeacrasneni gaxi BMicty VEGF i PGE-2
Yy CMPOBaTIIi KPOBi IIyPiB-ITyXJIMHOHOCIIB ITiCJIsI MOEAHA-
HoI Ai1 ppakiioHoBaHOro onpoMiHeHHs (5 Ip + 5 Ip) Ta
BILUIMBY MEJIOKCHBETY.

Sk BugHo 3 Tabnuui 1, piseHb VEGF y KoHTpoIbHI I
rpymi cknanas (312,8 + 51,4) nr/mn, a pienb PGE-2 —
(65,4 £ 8,7) nr/ma. Ilicaa ¢pakLioHOBAHOIO OII-
pomiHeHHs y cyMapHiit mo3i 10 I'p (5 Ip + 5 Ip) piBeHb
VEGF 3HuxyBaBcs y 1,92 pasa mopiBHSIHO 3 KOHT-
pPOJILHOIO TpyIolo Ha (OHi MPaKTUYHO HE3MiHHOIrO
PGE-2. lle cBinunth npo e, mo PGE-2 ta I1OI'-2 ko-
pPEI0I0Th 3 BUCOKOI CTIMKICTIO 4O IIPOMEHEBOI Teparlii
3a YMOB (DpaKkilioHOBAHOI'O OIMPOMiHEHHS B CyMapHii
no3i 10 Ip. ¥V pasi moemHaHoOi Aii ONMpOMiHEHHS Ta
inridiTopa LHOI'-2 — MenOKCHUBETY Bia3Hayaau Bipo-
rigHe 3HkeHHs piBHsI VEGF y 3,49 pasa nopiBHSIHO 3
KOHTpoJeM Ta y 1,8 pa3a MOpiBHAHO 3 i30JIbOBAaHUM
ornpoMiHeHHaM. IIpu mpomy piBeHb PGE-2 Takox
3HIMKYBaBCSI BITHOCHO i30JIbOBAHOTO OIIPOMIiHEHHS Y
1,5 paza, mo Bkasye Ha inrioysanug LIOI'-2. Ha ¢doni
BBEJIEHHS i30JiboBaHOTO iHTiOiTOpa I[OI'-2 BMicT
PGE-2 3uuxysaBcs y 1,16 pa3sa, a pisenb VEGF masB

Ta6nauusa 1

Experimental animals were divided into six groups:
1 — intact tumor carriers (control), 2 — fractionated
irradiation in a total dose of 10 Gy (5 Gy + 5 Gy),
3 — fractionated irradiation in a total dose of 1 Gy
(0.5 Gy + 0.5 Gy), 4 — the combined effect of fractio-
nated irradiation in a total dose of 10 Gy (5 Gy + 5 Gy)
and COX-2 inhibitor (meloxivet); 5 — the combined
effect of fractionated irradiation in a total dose of 1 Gy
(0.5 Gy + 0.5 Gy) and the COX-2 inhibitor; 6 is an
inhibitor of COX-2 (meloxivet). Evaluation of radia-
tion effect on the content of a key angiogenesis medi-
ator VEGF and PGE-2, which is the major product
of COG-2 inducing VEGE, was performed in com-
parison with the group of intact animal tumor-carri-
ers and a group of isolated irradiated animals.

Table 1 shows the content of VEGF and PGE-2
in blood serum of rat tumor carriers after com-
bined fractionated irradiation (5 Gy + 5 Gy) and
the effect of meloximate.

As can be seen from Table 1, the level of VEGF in
the control group was (312.8 = 51.4) pg/mL, and
PGE-2 level was (65.4 & 8.7) pg/mL. After fractiona-
ted irradiation in a total dose of 10 Gy (5 Gy + 5 Gy),
VEGF levels decreased by 1.92 times compared with
the control group against the background of virtual-
ly unchanged PGE-2. This indicates that PGE-2
and COX-2 correlate with high resistance to radio-
therapy in a fractionated irradiation dose of 10 Gy.
In the case of combined irradiation and COX-2
inhibitor, meloxivete, there was a significant
decrease in the level of VEGF in 3.49 times com-
pared to control and 1.8 fold compared with isolated
exposure. At the same time, the level of PGE-2 also
decreased with respect to isolated exposure by 1.5
times, indicating COX-2 inhibition. On the back-
ground of the introduction of the isolated COX-2
inhibitor, the content of PGE-2 decreased by 1.16

Bnnus X-BunpomiHeHHA, MeNOKCUBETY Ta ix NOEAHAHOT Aii Ha BMicT VEGF Ta PGE-2 y cupoBatui KpoBi wypis-
NyXNMHOHOCITB 32 yMOB (hpaKLioHOBaHOro onpoMiHeHHA B cymapHin po3i 10 Ip (5 Ip + 5 p), (X = Sx)

Table 1

Influence of X-radiation, meloxivet and their combined action on the content of VEGF and PGE-2 in blood
serum of rat tumor carriers under fractionated irradiation in a total dose of 10 Gy (5 Gy + 5 Gy), (X £ Sx)

F'pyna nignocnigHux TBapuH n VEGF, nr/mn PGE-2, nr/mn
A group of experimental animals n VEGF, pg/mL PGE-2, pg/mL
Kowtposb / Control 6 312,8 £51,4 65,4 + 8,7
OnpomiHerHs / Irradiation 6 162,2 £ 69,5* 59,7 + 14,2
OnpomiHeHHs + Menokcusert / Irradiation + Meloxivet 6 89,6 +9,8** 38,5 + 13,5*
Menokcuset / Meloxivet 6 2471 + 31,8* 448 8,7

TpuUMiTKKM. * — 3HauyLWiCTb BIAMIHHOCTEN BiBHOCHO rpyny KoHTpomio, p < 0,05: * — 3HauywwicTb BigMiHHOCTEI Mix rpynamu, p < 0,05 (kpuTepiii BinkokcoHa).
Notes. * — the significance of differences with respect to the control group, p <0.05; # — the significance of differences between groups, p <0.05 (Wilcoxon criterion).
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TEHJIEHIIiI0 10 3HUKEHHS (BiITHOCHO KOHTPOJIIO), TIPO-
Te 3aJMIIAaBCS IMABUIICHUM MOPIBHIHO 3 MTOETHAHOIO
nIiero ormpoMiHeHHs Ta iHTidiTopa LIOI'-2 y 2,7 pa3a.
OTtpuMaHi pe3yabTaTH CBigYaTh IMpPo Oe3MmocepeaHIo
yuactb VEGF y BiamoBimi Ha onpoMiHEHHsS Ta Ha
NO€ENHAaHY Ail0 ONIPOMiHEHHS i MeJIOKCUBETY. Bukiane-
He Y3rOJXYETbCS 3 MOCHIIXXKEHHSIMM iHIIKUX aBTOPIB,
IKi JoBeNu, 10 celeKTUBHi iHridiTopu LOT'-2 ranb-
MYIOTb aHrioreHes [3].

V tabnuui 2 npeacrasieHi gaHi BMicty VEGF i PGE-
2 Yy KpOBi IITypiB- IIyXJIMHOHOCIIB ITicJisI (hpaKIlioHOBaHO-
ro onpomiHeHHs B 103i 1 Ip (0,5 Ip + 0,5 Ip).

Ax BunHo 3 Tabauui 2, piseHb VEGF micis ¢pakiio-
HOBaHOTO onpoMiHeHHs y no3ax 0,5 Ip + 0,5 Ip minBu-
myBaBcg y 1,5 paza, ipu ubomy PGE-2 mpaktnyHo He
3MiHIOBaBCSl TMOPIBHSAHO 3 KOHTPOJIbHOWO Tpyrmoro. Lle
cBiguuTh, 1o LIOT'-2 Kopeatoe 3 BUCOKOIO CTiliKiCTIO 10
OpoOMeHeBOiI il Tpu (ppakLiiiHOMY OMPOMiHEHHi B Cy-
mapHiit no3i 1 Ip. ¥ pazi noenHaHo1 aii onpoMiHEHHS B
HU3BbKUX Jo03ax Ta iHriditopa LIOI'-2 — MmenmokcuBeTy
criocTepiraay He3HauHe 3HWXeHHS piBHSI VEGF y 1,1
pas3a NopiBHIHO 3 KOHTpoJeM Ta 'y 1,7 pa3a MOpiBHSHO 3
i30;1b0BaHMM onipomiHeHHsIM. [Tpu ibomy piBens PGE-2
TaKOK 3HUXKYBaBCsI BiTHOCHO i30J1bOBaHOI'O OIIPOMiHEH-
HaYy 1,1 pa3a, 1o BKa3ye Ha Jilo mperapary, ika Harpas-
JieHa Ha iHrioyBaHHs LIOI'-2.

OuiHKy BIIUBY il i0HiI3yI090i pamiallili mpu pi3HUX
Jo3axX i moegHaHoi Aii ONMPOMiHEHHS Ta MEJOKCUBETY
Ha BMicT VEGF i PGE-2 npoBoaunu y 3icTaBieHHi 3
iHTaKTHUMM TBapuHaMU-IyxJauHoHocisiMu. [TopiBHIO-
BaJIM CITiBBiAHOIIEHHSI BMICTY JOCJiAKyBaHUX MapKe-
piB y KPOBi iHTaKTHUX TBAPUH 10 IXHbOI KOHIIEHTpALIil
Mapkepa micis Tepamnii 3a KoegilieHTOM BiTHOILIEHHS
K = C konTpoinsb / C tepamnis, ne C KOHTPOJIb — KOHIIE-
HTpalisl MapKepa y KpPOBi iHTAKTHUX TBapUH-ITyXJIMHO-
HociiB, C Teparist — KOHLIEHTpallisi MapKepa y KpoBi TBa-
PUH-TIYXJIMHOHOCIIB TIiCJIS il i0Hi3Yyl0UOi pafialiii mpu

Ta6nuusa 2

times, while the VEGF level tended to decrease (re-
lative to control), but remained higher compared to
the combined effect of irradiation and the COX-2
inhibitor 2.7 times. The results obtained indicate the
direct involvement of VEGF in response to irradia-
tion and the combined effect of irradiation and
meloxivete. The above is consistent with studies by
other authors who have shown that selective COX-2
inhibitors inhibit angiogenesis [3].

Table 2 shows the content of VEGE, PGE-2 in
blood of rat-tumor carriers after fractional irradia-
tion at a dose of 1 Gy (0.5 Gy + 0.5 Gy).

As can be seen from Table 2, the level of VEGF
after fractional irradiation at doses of 0.5 Gy + 0.5
Gy was increased by 1.5 times, with PGE-2 practi-
cally unchanged compared to the control group,
which indicates that COX-2 correlates with high
resistance to radiation in fractionated irradiation in
a total dose of 1 Gy. In the case of a combination of
low dose exposure and the COX-2 meloxytit
inhibitor, a slight decrease in VEGF levels was
observed in 1.1 times compared with control and 1.7
times compared with isolated exposure. At the same
time, the level of PGE-2 also decreased with respect
to isolated exposure in 1.1 times, indicating the
effect of the drug, which aims to inhibit COX-2.

An assessment of the effect of ionizing radiation at
different doses and the combined effect of irradiation
and meloxivet on the content of VEGF and PGE-2
was performed compared with intact animal tumor-
ous carriers. Compared the ratio of the content of
the studied markers in the blood of intact animals to
their marker concentration after therapy at a ratio of
K = C control / C therapy, where C control — con-
centration of marker in the blood of intact animal
tumorous, C therapy — concentration of marker in
the blood of animal tumor after the effects of ionizing

Bnnus X-BunpomiHeHHA, MeNOKCUBETY Ta ix NO€AHaHOT Aii Ha BmicT VEGF T1a PGE-2 B cupoBarui KpoBi wypis-
NyXNMHOHOCITB 32 yMOB (hpaKLioHOBaHOro onpoMiHeHHA B cymapHin go3i 1 p (0,5 p + 0,5 Ip), (X x Sx)

Table 2

Effect of X-radiation, meloxivet and their combined action on the content of VEGF and PGE-2 in blood serum
of rat tumorous tissues under fractionated irradiation in a total dose of 1 Gy (0.5 Gy + 0.5 Gy), (X + Sx)

F'pyna nignocnigHux TBapuH n VEGF, nr/mn PGE-2, nr/mn

A group of experimental animals n VEGF, pg/mL PGE-2, pg/mL
Kowtposb / Control 6 312,8+51,4 65,4 + 8,7
OnpomiHerHs / Irradiation 6 481,9+ 69,5* 61,2+ 16,2
OnpomiHeHHs + Menokcueert / Irradiation + Meloxivet 6 284,4+ 39,7 52,9 + 14,6
Menokcuset / Meloxivet 6 2471+ 31,8* 448 8,7

TpuUMiTKKM. * — 3HauyLWiCTb BIAMIHHOCTEN BIBHOCHO rpymu KoHTpomio, p < 0,05: * — 3HauywwicTb BigMiHHOCTEI Mix rpynamu, p < 0,05 (kpuTepiii BinkokcoHa).
Notes. * — the significance of differences with respect to the control group, p <0.05; # — the significance of differences between groups, p <0.05 (Wilcoxon criterion).
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OuiHka BNAIMBY NOEAHAHOT Aii onpomiHeHHsA i MenoKcuBeTy 3a KoediLieHTOM BigHOLWEHHSA NOKa3HMKIB NOPiBHAHO

3 iHTAKTHMM KOHTpOJiEM
Table 3

Estimation of the effect of combined exposure to irradiation and meloxivet on the coefficient of ratio of

indices compared to intact control

. . . : VEGF, nr/mn _o PGE-2, nr/mn }
I'pyna nigpocnigHux TBapuH / A group of experimental animals VEGF, pg/mL K PGE-2 PGE-2, pg/mL K PGE-2
KowTpons / Control 3128514 - 65,4 £ 8,7 -
Onpomitents (0,5 Mp + 0,5 p) / Irradiation (0.5 Gy + 0.5 Gy) 481,9 + 69,5* 0,65 61,2 + 16,2 1,06
OnpomiHeHHs (5 Ip + 5 Ip) / Irradiation (5 Gy +5 Gy) 162,2 = 69,5* 1,93 59,7 £ 14,2 1,09
Onpominenns (0,5 M'p + 0,5 I'p) menokcuset / Irradiation (0.5 Gy + 0.5 Gy) Meloxivet 284,4+ 39,7 1,11 52,9 = 14,6 1,24
OnpomiHeHHs (5 Ip + 5 I'p) menokcmeeT / Irradiation (0.5 Gy + 0.5 Gy) Meloxivet 89,6 £ 9,8* 3,49 38,5+ 13,5* 1,70

IMpuMiTka. * — 3HaYyLLICTb BiAMIHHOCTEN BIHOCHO rpyni koHTponto, p < 0,05.
Note. * — the significance of differences in the control group, p <0.05.

pi3HMX J03ax Ta NP MOEAHAHIN i1 OMPOMIHEHHS 1 Me-
JIOKCUBETY (TabII. 3).

AK BUOHO 3 TaOAMUi 3, MPU HU3BKUX J03aX OI-
poMiHeHHs KoedillieHT criBBimHo1IeHHs piBHsI VEGF y
2,97 pa3a MeHIIMI, HiXX IpY BUCOKUX H03ax. OTxe 0yi1o
BUSIBJIEHO 3HAuyHy pi3Huilio Bmicty VEGF y cuposariii
KpOBi IIypiB-TyXJIMHOHOCIIB 3aJieXKHO Bil 103U OIl-
pomiHeHHs. Ockinbku VEGF € BimomMmuM MapkepoMm ak-
TUBHOCTI HEOQHTiOTeHe3Y, MMiIBUILIEHHS IILOTO ITOKA3HH-
Ka y KpOBi IIypiB-MyXJIMHOHOCIIB ITiC/IsI OIIPOMiHEHHS B
cyMmapHiit no3i 1 Ip cBiguuTh PO CTUMYJISLLIIO TIPOLIECIB
HeoaHrioreHe3y. OnpoMiHeHHs B cymapHiii go3i 10 Ip
BUKJIMKA€E 3HAYHE YIIOBUIbHEHHS IIHOTO IIPOIIECY.

[TopiBHioroun koedinieHu piHiB VEGF mpu i3oibpoBa-
HoMmy ornpoMiHeHHi (5 Ip + 5 Ip) Ta onmpomiHeHHi 3 Me-
JIAKCUBETOM, CIIOCTEpIraEMO MiIBUIICHHS ITOKA3HUKA Y
1,8 pa3a 3a KoMOiHOBaHOI [Iii, HA TJIi MIBUIIEHHS KO-
ediuienra piBHiB PGE-2 B 1,6 pa3sa, 1110 CBiZ4UTh PO
CYTTEBUI BIUIMB MeJOKCUBETY Ha iHrioyBaHHs LIOI-2
Ta aHrioreHedy. 3a KoMOiHOBaHOI Aii OMpPOMiHEHHS
(0,5 Ip + 0,5 Ip) i MeTOKCHBETY TOBEACHO, 10 Koedilli-
ent piBHiB VEGF minBuinyBsaBcst B 1,7 pa3a, a piBHiB
PGE-2 — y 1,2 paza, T00TO, npenapaT TeX BIUIMBAE Ha
piBeHb IIOI'-2 Ta aHrioreHe3 3a TaKMX YMOB.

OtpuMaHi pe3yJbTaTu CBimgaTh Tpo Oe3mocepesHio
yuyacth VEGF vy Bigmosini Ha onpomiHeHHs. Cin 3a3-
HAYUTHU, 1110 HU3bKi 103U ioHi3ytouoi pamiauii (1 Ip) ta
Bucoki nmo3um (10 Ip) mo-pizHOMY BIUIMBAIOTH Ha
ekcripecito VEGE, i Tum cammM Ha TIpoliecu aHTioreHe-
3y. i maHi y3roixyrThcs 3 JOCTIIXKEHHSIMU, SIKi TIPO-
JNEMOHCTPYBaJM, IO OIPOMIHEHHSI B HM3BKUX I03aX
(0,8 Ip) mpucKoprloe aHrioreHe3 i pPO3BUTOK €HJO-
TeNiaJIbHOI CITKU y MyXJIMHI MUILLIEH, CIIPUUMHSIE 11 picT
Ta yTBOPEHHS MeTacTa3iB, 3ajexxHux Big VEGF [4]. Bu-
KOHaHi pajaio0ioNoriyHi AOCHIIXEHHS TMO-HOBOMY

radiation at different doses and with the combined
effect of irradiation and meloxime (see Table 3).

As can be seen from Table 3, at low doses of irradi-
ation, the ratio of the level of VEGE, 2.97 times less
than at high doses. Consequently, a significant dif-
ference in the content of VEGF in blood serum of
rat-tumor carriers was detected, depending on the
dose of irradiation. Since VEGF is a well-known
marker of neo-angiogenesis activity, an increasing
this indicator in the blood of rat-tumor carriers after
irradiation in a total dose of 1 Gy suggests stimulat-
ing neo-angiogenesis. Irradiation in a total dose of
10 Gy causes a significant slowdown in this process.

Comparing the coefficients of VEGF levels with
isolated irradiation (5 Gy + 5 Gy) and irradiation
with meloxicam, we observe an increase in the
index by 1.8 times in combination with the increase
of the factor of levels of PGE-2 in 1.6 times, which
shows a significant effect meloxivet for inhibition of
COX-2 and angiogenesis. The combined effect of
irradiation (0.5 Gy + 0.5 Gy) and meloxivet has
been shown to increase the VEGF levels by 1.7
times, and the levels of PGE-2 by 1.2 times, that is,
the medication also affects the level of COX-2 and
angiogenesis under such conditions.

The results obtained indicate the direct involve-
ment of VEGF in response to irradiation. It should
be noted that low doses of ionizing radiation (1 Gy)
and high doses (10 Gy) have a different effect on
expression of VEGEF, and there fore on angiogenesis
processes. These data are agree with researches that
demonstrated that low doses (0.8 Gy) accelerate the
angiogenesis and the development of an endothelial
net in the tumor of the mice, leading to its growth
and the formation of VEGF-dependent metastases
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PO3KpUBAIOTh MEXaHi3MU IPOMETaCTaTUYHUX €(eKTiB
iOHI3yI04Oi panialii i BiIKpHUBalOTh HOBI TepareBTUYHi
MEPCIEKTUBU [JIs MOJLIIIEHHS padioTepareBTUIHMUX
TTPOTOKOJIIB.

V tBapuH LLOI'-2 ekcripecyeThbcs B HOBOYTBOPEHIid Cy-
JUHHIN CiTLi B MexXax MyXJIMHU, TOAI IK Y HOpMaJIbLHOMY
¢iziooriyHOMY CTaHi iIHTAKTHA CyIMHHA CiTKa eKCIIpe-
cye Tinbku LOI-1 ensum [5]. OTxe, omHUM i3 Me-
XaHi3MiB, 3a paxyHok sikux [[OI'-2 mie gk «mpomoyTtep»
OyxJIMHU, BU3HAHA CTUMYJIALiS aHrioreHesdy. lambmy-
BaHHs LIOI'-2 HecTepoimHUMM TIPOTU3ATTAIBHUMU TIpe-
napaTaMy CIIpUYMHSIE OOMEXEHHS aHTioreHe3y i Topy-
ILIEHHS PETrYJISALI1l MPOIyKIlii MPOaHTiOTeHHUX (haKTOPIB,
3okpema, VEGE [IlpoBeneHi excnepuMeHTaJbHi
JOCHiIXXeHHs CBigyaTh, LIO MOEIHAHA [isl 10Hi3yK4oil
pamiauii Ta iHriditopa LIOI'-2 (MenokcuBeTy) BILIMBA€E
Ha 3HmXeHHs piBHIB PGE-2, VEGE, To6TO Ha ynoBijb-
HeHHs aHrioreHesy. Ilim 4yac ompoMiHEHHS y BEJIMKUX
Jl03aX LIeW BIJIMB BUPAKEHU 111e Oiblie.

TakyuM 4MHOM, BCTAHOBJIEHO, IO MPOAYKIIiS MpOaH-
rioreHHUX (pakTopiB VEGE, PGE-2 3HauHO 3HUXKXY€ETHCS
Yy pas3i Mo€aHaHOi Aii ONPOMIHEHHSI i CEJIEeKTHBHOIO
iarioiTopa LIOI'-2, 11e 06yMoOBIIOE ii aHTMAHTIOTeHHUI
eeKT i 103BOJISIE BUBHAUUTH MigXOIU 10 PO3POOKU HO-
BUX TEXHOJIOTi MPOTUITYXJIMHHOI Tepartii.

BHUCHOBOK

EkcriepyuMeHTaIbHO Ha 11Iypax 3 MepeBUTOI0 MyXJIMHOIO
IepeHa BcTaHOBJIEHO, 1110 TTOEAHAHA MTist X-BUITPOMiHEH-
Hs Ta iHrioiTopa IIOI'-2 — MeI0KCHBETY 3HUXKYE PiBHI
VEGF i PGE-2, mo moB’s13aH0 3 MeXaHi3MOM OJIOKY-
BaHHs LIOI'-2 i cBimumTh Tpo ii BIUIMB HA YITOBiIIbHEHHS
npoliecy aHrioreHesy. BupasHimmuii edekT crnoc-
TepiraeTbes Mnpu cymapHiit nosi 10 Ip.
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reveal the mechanisms of pro-metastatic effects of
ionizing radiation and open new therapeutic per-
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In animals, COX-2 is expressed in a newly
formed vascular net within the tumor, whereas in
normal physiological state, the intact vascular net
expresses only COX-1 enzyme [5]. There fore, one
of the mechanisms by which COX-2 acts as a «pro-
moter» of the tumor, recognized stimulation of
angiogenesis. The contraction of COX-2 inhibitors
leads to limitation of angiogenesis and violation of
the regulation of pro-angiogenic factors, in partic-
ular VEGE The conducted experimental studies
indicate that the combined effect of ionizing radi-
ation and the COX-2 inhibitor (meloxivet) affects
the level of PGE-2, VEGE ie, the slowing of
angiogenesis. At high doses of radiation, this effect
is even more expressed.

Therefore, the production of pro-angiogenic fac-
tors of VEGE, PGE-2 is significantly reduced in
the case of combined radiation exposure and selec-
tive COX-2 inhibitor, which determines its antian-
giogenic effect and allows to identify approaches to
the development of new antitumor technology.

CONCLUSION

Experimentally, on the rats with Guerin’s tumor was
found that the combined effect of X-radiation and
the COX-2-meloxytit inhibitor reduces levels of
VEGE PGE-2, which is associated with the blocking
mechanism of COX-2 and suggests its effect on slow-
ing down the process of angiogenesis. A more pro-
nounced effect is observed at a total dose of 10 Gy.
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