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BcTynneHue. B nocnegHue rogbl KOAMYECTBO NPO-
OYKTOB, cofepXawux nuuiesble 000aBku, YBENMYU-
BAETCs, @ BOMPOChLI 6€30MacHOCTN MX ynoTpebneHus
OCTalTCA OTKPbITbIMU. YCTAHOBMIEHO, YTO CUCTEMATU-
yeckoe yrnoTtpebsieHne HEeKOTOPbIX MULLIEBbIX 400aBOK
aBnsaeTcsa GakTopOM pucka Pa3BUTUS XPOHNYECKMX 3a-
6oneBaHWNin XenyaoyHo-kuweyHoro Tpakta (XKKT), n B
HacTosILLEee BPEMS MHTEHCUBHbIE YCUNUS HanpaB/ieHbl
Ha M3yYeHre BKaga pasnnyHblx cneumduyeckmx Kom-
NMOHEHTOB AMETHl B STUOJIOMMIO [AaHHbIX 3aboneBaHni
[9, 11]. B 06wmpHOM psay BCEBO3MOXHbIX MULLLEBbIX
nob6aBoK, Halle BHMMaHWE MNpuBeksa nuuiesas ao-
6aBka E407, nasectHas kak kappareHaH. KappareHaHsbl
npeacTaBnsioT coboli cynbdaTupoBaHHble nonuca-
xapuabl KpacHbIx Bogopocnen (Gigartina, Chondrus,
Eucheuma) [2], 13 KOTOPbIX OHW 3KCTParnpyloTcs 1 B
[anbHenLWeM NCNOoNb3YITCHA B NULLLEBOWN MPOMBbILLJIEH-
HOCTW N5 yNyYLIEeHNs TEKCTYPbl NPOAYKTOB MUTAHUS B
KayecTBe 3aryctuTens, ctabunmsaropa v amynbrato-
pa. KappareHaHbl [,06aBASIOT B MOJIOYHbIE, 3arnpaBku
canartoB, COEBOE MOJIOKO, AETCKOe MUTaHue, MSCHYIO
npoaykumio, xnedobynoyHble U KOHOUTEPCKME m3ne-
nus [4, 5]. KappareHaH Takxe UCrnofib3yeTcs B 9Kkcne-
PUMEHTANbHON MeauuMHe AN MOAENNPOBAHUS BOC-
nanuTeNbHbIX NPOLLECCOB, B TOM yncne un XKT [8, 12].
KonnuectBo onybnvkoBaHHbIX paboT No kappareHaHy
pacTterT, 3a 2012 rog B neyatu Bbiwio okono 500 cTa-
TeN NOCBSALLEHHbLIX JAHHOW TemMe. BOoNbLUMHCTBO 3TUX
paboT NOCBSALLEHO N3YYEHUIO BIIUSIHMS NMPOTMBOBOCHNA-
NINTENbHbBIX CPEACTB Ha KappareHaH-nHAYLMPOBAHHOE
BOCManeHne, HO NMpu 3TOM 6e3 YTOYHEHUS MexaHWu3-
MOB VHAOYKUMW U Pa3BUTUS KappareHaHOBOro Bocna-
neHuns. B XapbKOBCKOM HauUWOHaNbHOM MeLNLMHCKOM
yHUBepcuteTe paspaboTaHa MoOenb XPOHUYECKO-
ro KappareHaHOBOro racTPOSHTEPOKONUTA CpeaHen
cTeneHn TsxkecTn (MateHT Ha naobpeteHmne Ne 97322
or 25.01.12 «Cnoci6 MoAgentoBaHHA XPOHIYHOrO
racTPOEHTEepPOKONiTy»), KOTOpas MNO3BOJAET u3yvyaTb
0COBEHHOCTM MHTECTUHANIbHOrO  KappareHaHOBOro
BOCMANEHNS Y 9KCNEPUMEHTASNTbHbBIX XXVMBOTHBbIX.

B HacTosllee Bpems YCTAHOBJIEHO HanMyne Tec-
HOW CBSA3M MeXAYy XPOHMYECKUM BOCMaNIEHMEM U MpPO-
ueccamu aHruoreHesa [3]. CocyamcTbili aHOOTENN-
anbHbIl dpakTop pocta (VEGF — vascular endothelial
growth factor) aBnseTcs Hanbosiee BaXKHbIM LIMTOKWN-
HOM, BAUSIOLLNM Ha AndDEPEHLMPOBKY KNETOK HA0-
TEenus, Nx Murpaumio, nponndepaumio n obpasoBaHmne
cocynoB [1]. VEGF obecneuymBaeT BbIXO4 U3 COCYOOB
nnasmMeHHbIx 6enkoB (PUOPOHEKTUHA, BUTPOHEKTNHA,
GurbpuHoreHa, GakTopoB KOarynsiuumn) 1 akTMBMPYeT
3KCMpeccuio TKaHeBOro dakTopa (KNeTo4YHbI NH1LmMa-
TOP KO@rynsiuum KpoBu), 4TO BeAEeT K GOpPMMPOBaAHUIO
3auenok ons MUrPUPYIOLLIMX SHOOTENVANbHBIX U Mag-
KOMbILLEYHbIX KNeToK. Nocne o6pa3oBaHMs HOBbIX CO-
cypoB ¢daktop VEGF BbicTynaeT kak ¢hakTtop BblXKnBa-
€MOCTM 1 NOAABASET anonTo3 SHA0TENMOUMTOB [6]. B
HEeCKOJbKMX paboTax NpPoAEMOHCTPUPOBaHA NOBbILLEH-
Has akcnpeccus VEGF B TKaHSAX KMLLEeYHMKa YenoBeka
npu WHTECTMHanbHOM BocnaneHun [7, 10], omHako
pOnb AAHHOrO LUMTOKMHA B MaToreHese KappareHaH-
VIHOYUVPOBAHHOIO BOCMANEHUs KULIeYHMKa OCTaeTcs
HEBbISICHEHHOW.

Llenbio paboTbl ABUIOCH N3ydeHne ypoBHs VEGF n
®HO-0. B CbIBOPOTKE KPOBU KPbIC C 3KCNEPUMEHTab-
HbIM XPOHWYECKMM KappareHaH-vHOYyLMPOBaHHOM ra-
CcTpoaHTepokonmTom (IF9K).

OO0bEKT U MeToAbl MUCCregoBaHUA. Jkcnepu-
MEHT MPOBOAVAM HA MOMOBO3PENbIX KPblICax-CaMKax
nmHun Buctap, KoTopble comepXanvucb B CTaHOAPT-
HbIX YCNOBUSIX BMBapus. XMBOTHbIE OblM pasaesneHbl
Ha 3 rpynnbl. NepBas rpynna cocTosna 13 XMBOTHbIX,
NPVHUMAaBLLNX NULLEBYIO A0OABKY KappareHaH B Teye-
Hue 2 Hepenb. BTopas rpynna Bkiovana B cedsi Kpbic,
KOTOpble ynoTpebnsanu kappareHaH B TeyeHue 4 He-
nenb. KoHTponbHas rpynna coctosia M3 UHTAKTHbIX
3[0POBbIX XUBOTHbIX. MoaenvpoBaHne 3aboneBaHus
OCYLLECTBAANOCH NyTEM CBOOOAHOrO OOCTyNa aKkcne-
pUYMEHTasbHbIX XMBOTHbIX K 1% pacTBopy KapparvHa-
Ha B NUTLEBOW BOAE. YCTaHOBNEHO MOPGONOrnyeckun
n onoxummnyeckun (MateHT Ha n3obpeteHne Ne97322
ot 25.01.12 «Cnoci6 MopentoBaHHA XPOHIYHOrO
racTPOEHTEPOKONITY»), YHTO Pa3BUTUE rACTPOSHTEPOKO-
JITa Ha4YMHaEeTCa Yyepes 2 Hefenn ¢ MOMEHTa Havyana
npvema pactBopa 1 NPOrpeccupyeT B AalbHENLLEM.
CopepxaHne XMBOTHbIX M MaHUNYNaUUN Hag, HUMU
NMPOBOAMN B COOTBETCTBUM C NOSOXKEHNAMN EBpOnen-
CKOW KOHBeHUMM «O 3awmTe NO3BOHOYHbIX XUBOTHBIX,
KOTOpPbIE WCMONb3YIOTCA O 3KCMEPUMEHTANIbHbIX U
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OpYyrvx HayyHbIx ueneri» (Ctpacbypr, 1986). YpoBHu
VEGF 1 ®HO-o B CbIBOPOTKE KPOBM ONpeaensnm nm-
MYHO(DEPMEHTHbLIM METO0M C NOMOLLbIO HABOPOB pe-
akTMBoB dupmbl «Bektop BECT» (HoBOoCKMOUMpCK, Poc-
cuiickan ®epepaums). Cratuctmyeckyio ob6paboTky
[AHHbIX MPOBOAMIN C MOMOLLbIO NAKETOB NMPOrpamMmbl
GraphPad Prism 5. [1ns BbISBNEHUS pasnuyuuii Mexany
HEe3aBMCUMbIMW TPYMMNaMym HOPMaNbHO pacrnpeneneH-
HbIX BEMYMH ncnonb3oBanu t-kputepuii CTblooeHTa-
duwepa; pasnuuma mMexay rpynnamm cuuTtanu cra-
TUCTUYECKM JOCTOBEPHbIMUK Npu p<0,05. 1ng oueHkn
CTeneHn KoOppPeNsLMOHHON 3aBUCUMOCTN MCMNOSIb30Ba-
NN paccYUTaHHbIN ¢ NoMoLbio nporpaMmmbl GraphPad
Prism 5 koaddurumeHT CnnpmeHa.

PesynbTaTbl UCCNieAOBaHUIA U UX 00CyXOeHue.
Onpepenerne yposHs VEGF B KpoBKM 3KCnepUMEHTasb-
HbIX XMBOTHbIX Yepe3 ABe HeAenu nocne Havana npu-
emMa KappareHaHa npoAeMOHCTPUPOBANO NOBbILLEHNE
YPOBHSI JAHHOIO LIMTOKMHA B CbIBOPOTKE KPOBU KPbIC
nepBol rpynnbl MO CPABHEHWIO C XXWUBOTHbLIMW KOH-
TPONLHOW rpynMbl, OAHAKO 0OHAPYXXEHHbIE N3MEHEHUS
okazanucb HepocToBepHbiMU (p=0,1758). Mpun pas-
BUTUN XPOHMYECKOrO KappareHaH-nHAYyLMPOBAHHOIO
BOCManeHus kuweyHnka yposeHb VEGF B KpoBM 9KC-
nepvMeHTanbHbIX XUBOTHbLIX AOCTOBEPHO MOBbILLIAET-
cs1 bonee 4yem B 2 pasa Mo CPaABHEHWIO C aHANOTMMYHbIM
nokasaTeneM y KpbIC rpynmnbl KOHTPOJIS Yepe3d Mecsiy,
nocre Havana npvema kappareHaHa (taoén. 1).

Mockonbky VEGF gBnsieTcs NpuU3HaHHbIM MOJIEKY-
NAPHO-OMONOrMYyeckn MapkepoM HeoaHrmoreHesa,
NOBbILLEHNE OAHHOIO NMoKa3aTens B KPOBU XMBOTHbIX
C XPOHMYECKNM KappareHaH-nHayumpoBaHHbiM MOKom
yKasblBaeT Ha CTUMYNSAUMIO MNPOLLECCOB HeoaHruore-
He3a npu XpoHM3auMn 1 NporpeccupoBaHmMn 3abone-
BaHus. Mo-Buanmomy, ponb VEGF npm XpoHU4eckom
KappareHaH-nHAyLMPOBAaHHOM BOCMANEHUN KULLEYHU-
Ka cBsi3aHa ¢ GOPMUPOBAHMEM HOBbIX COCYLOB B MECTE
nospexaeHus, a Takxe VEGF-3aBUCMMbIM yBENNYEHU-
€M MPOHNLLAEMOCTU KPOBEHOCHbIX COCY0B 1 yBENNYE-
HMem akcnpeccumn 6enkoB aare3vv nerkounTamu.

Okcnpeccus VEGF cTtumynupyeTcs 3Ha4ymUTesbHbIM
KOMMYECTBOM MPOAHTMOreHHbIX GakTOpPOB, B MEPBYIO
ovyepenb UuTokMHamu. N3secTHo, yto PHO-0 cTUMY-
nnpyet akcnpeccuto VEGF. Hamn n3yyeHo coaepxaHue
®OHO-0 B CbIBOPOTKE KPOBU 3KCMEPUMEHTASIbHbBIX XU~
BOTHbIX. YCTAHOBMIEHO, YTO YPOBEHb AAHHOIO LIUTOKNHA
[OCTOBEPHO NOBbILWEH B 5,5 pa3 no CpaBHEHWUIO C aHa-
JNIOMMYHBIM NoKa3aTeneM B KOHTPOJIbHOW rpymnne 4yepes
[Be HeJenu nocne Havyana npruema nogonbITHbIMU XU-
BOTHbIMW KappareHaHa. YeTbipexHenesibHbIi Npuem
KappareHaHa npuBoauT K 60nee Bbipak€HHOMY MOBbI-
weHuto ypoBHss PHO-a (Tabn. 2). MNMpoBeneHHbIN Kop-
PENSAUNOHHBIA aHanNM3 YCTAHOBWJT HaNN4YMe CUJIbHOMN
NONOXUTENIbHON KOppenaumoHHon ceasu (r=0,829)
mexay yposHamu PHO-a n VEGF yepe3 nBe Hepenu

Ta6nuua 1
Mokasatenu ypoBHa VEGF B KpOBU XXMBOTHbIX

pynnbl XXMBOTHbIX VEGF Mkr/mn
KoHTponbHas (n=10) 32,89%4,. 194
[aCTPO3HTEPOKONUT 2 HeaEenun 48,56+8. 484
(n=10) p=0.1758
[acTpo3HTEPOKONUT 4 Hepenu 73,58+3.818
(n=10) p<0. 0001
Ta6nuua 2
Moka3satenu yposHa ®PHO-c. B KpoBU
XXUBOTHbIX
[pynnbl XKUBOTHbIX PHO-a. (nr/mn)
KoHTponbHas (n=10) 4,135+0. 7041
[aCTPO3HTEPOKONUT 2 Heaenu 23,55+3. 661
(n=10) p=0.0004
[acTpo3aHTEpOKONUT 4 Hepenu 29,47+5. 235
(n=10) p=0.0007

nocJsie Havana Ncnosib3oBaHUsA kappareHaHa. Npu aTom
yepes 4 Hepenu nocne Havana npuema E407 koppens-
umsa cHmxkaetcs (r=0,57), 4To CBUAETENLCTBYET O Ael-
cTBun Ha npoaykumio VEGF B MmeHbLuelt ctenedn GHO-
o, @ B 60nbLUen — APYruxX CUrHAbHbBIX MOIEKY.

VEGF npepactaBnseT cob6oil MOLUHbIA akTMBaTop
SHAOTENMANbHBLIX KNETOK U SBNSETCS KPUTUYECKUM
daKkToOpOM MHOYKLUMN aHrMoreHesa npu pa3BnuTrm BOC-
naneHuns kuwe4vHuka. BaxHocte VEGF ons perynaumm
aHrmoreHesa 1 COCyguCTOro PeMOAenMpoBaHus 06-
YCNaBNMBAET UHTEPEC K U3YYEHUIO OaHHbIX nokasaTe-
Nelt Npy BOCNaNeHnsx KULWeYH1Ka pas3anyHoro reHesa,
B TOM YMCIe NpU KappareHaH-nHayLmposaHHom MOK.

BbiBOAbI.

1. XpoHuyeckunii  kappareHaH-uHOYLMPOBaHHLIN
3K conpoBoxaaeTcs nosbieHem VEGF B CbIBOPOT-
K€ KPOBW SKCMEPUMEHTAsbHbIX XXMBOTHbIX, YTO yKa3bl-
BAeT Ha aKTMBaLMIO NPOLLECCOB HeoaHrnoreHesa npu
KappareHaHOBOM BOCMNaNEHNN KULLIEYHMKA.

2. OunHamuka nameHeHnin copepxanuna VEGF npu
nporpeccupoBaHnn 3aboneBaHnss COOTBETCTBOBaa
nameHeHusaM ypoBHs PHO-a, 4TO cBUOETENnLCTBYET
o ctumynupyowem agencteun @HO-a Ha NpPoayKUMIO
VEGF.

3. BnusiHne ®HO-a Ha cuHTe3 VEGF makcrumanbHo
BbIP@XEHO HA PaHHUX CTaausiX XPOHM3aumm kappare-
HaH-VHAYLMPOBAHHOIO MHTECTUHANBHOIO BOCMAaNEHUs.

MepcnekTnBbl panbHEAWNX WUCCea0BaHUMN.
lMonyyeHHble HaMX OaHHble 0OOCHOBbLIBAIOT MEpPCHEK-
TUBY JaflbHENLINX UCCNeoBaHWi, HanpaBieHHbIX Ha
N3y4YeHVe BNUSHUS NULLEBON 0OOaBKM KappareHaH Ha
XENYA0UYHO-KNLLEYHbI/ TPAKT 3KCMEPUMEHTANbHbIX XU-
BOTHbIX C LENbl NpenynpexaeHne ero HeratMBHOro
BNVSIHNS HA 30,0POBbLE NIOOEN.
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YPOBEHb VEGF NPU XPOHN4YECKOM KAPPArEHAH-UHOYUUPOBAHHOM rACTPO3QHTEPOKOJIUTE

TkaueHko A. C.

Pesiome. B akcnepumeHTe un3yyeHbl noka3atenu ypoBHs VEGF n ®PHO-o B CbIBOPOTKE KPOBW KPbIC C
XPOHMYECKMM KappareHaH-nHOyUMPOBaHHbIM racTPOSHTEPOKOINTOM. YCTAHOBNEHO, YTO AaHHOe 3aboneBaHue
COMNPOBOXAAETCs noBbilLeHneM ypoBHs VEGF, 4To no3BonseT caenatb BbiBOA, 006 akTMBaLMW aHrMoreHesa npu
KappareHaHOBOM BOCMaNeHMn kueyHuka. JuHamuka nameHeHmin cogepxandmsa VEGF npu nporpeccupoBaHum
3aboneBaHnsa COOTBETCTBOBANA M3MEHEHUSAM YPoBHA DHO-a, 4TO CBMAOETENLCTBYET O CTUMYJIMPYIOLLEM OENCTBUN
®HO-a Ha npoaykuuio VEGF.

KnioueBble cnoBa: ractpoaHTepokonut, kappareHaH, VEGF, aHrnorenes, ®HO-a.
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PIBEHb VEGF NPU XPOHIYHOMY KAPATEHAH-IHOYKOBAHOMY FACTPOEHTEPOKOJIITI

TkaueHko A. C.

Pesiome. B ekcrneprmeHTi BMBYEHO nokasHukn pisHs VEGF Ta ®HIM-o B cvpoBartLi KpoBi LLypiB 3 XPOHIYHUM
KapareHaH-iHOYKOBaHMM FaCcTPOEHTEPOKONTOM. BCTaHOBAEHO, WO [aHe 3axBOPIOBAHHS CYNPOBOAXYETbCHA
nigBuweHHaM piBHa VEGF, wo no3eonse 3pobuTn BUCHOBOK MPO akTMBALLiio aHrioreHesy npu kapareHaHOBOMY
3ananeHHi kuweyHuka. AnHamika 3miH Bmicty VEGF npu nporpecyBaHHi 3aXBOPIOBaHHS BiANOBiAana 3MiHam piBHS
®HIM-a, Wwo cBigunTb NPo cTUMyntotoYi Bnane @HMM-a Ha npoaykuito VEGF.

Knio4yoBi cnoBa: ractpoeHTepokonit, kapareHaH, VEGF, aHrioreHes, ®HIM-a.
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The Level of Vegf in Experimental Chronic Carrageenan-Induced Gastroenterocolitis

Tkachenko A. S.

Summary. Nowadays the amount of food products containing food additives has been significantly increased.
It has been established that the consumption of some food additives can lead to the development of chronic in-
flammatory diseases of the gastrointestinal tract. Our attention is paid to food additive E407, also known as car-
rageenan. Carrageenans are sulfated polysaccharides extracted from red seaweeds and used as thickeners and
stabilizers in food industry. The model of chronic carrageenan-induced gastroenterocolitis was elaborated (MaTteHT
Ha n3obpeTteHne Ne 97322 o1 25. 01. 12 «Cnoci® MoAentoBaHHSA XPOHIYHOIO racTpOeHTeEPOKONiTy») which allowed
studying the features of carrageenan-induced intestinal inflammation in rats.

The processes of chronic inflammation and neoangiogenesis are tightly linked with each other. Vascular en-
dothelial growth factor (VEGF) is the main cytokine that influences differentiation, migration and proliferation of
endothelial cells leading to the formation of new vessels. The increased expression of VEGF in intestine in intestinal
inflammation has been reported in several articles, but role of this cytokine in carrageenan-induced intestinal in-
flammation is poorly understood.

The research was performed to study the levels of VEGF and tumour necrosis factor-alpha (TNF-a) in blood
serum of rats with chronic carrageenan-induced gastroenterocolitis.

The female Wistar rats were used for the experiment. Chronic carrageenan-induced gastroenterocolitis was
reproduced by the free access of animals to 1% solution of carrageenan in drinking water. Laboratory animals were
divided into 3 groups. Group Ne 1 consisted of experimental animals, who consumed food additive carrageenan
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during 2 weeks. Group Ne2 consisted of experimental animals, who consumed food additive carrageenan during
one month and group Ne 3 consisted of intact animals. The development of gastroenterocolitis was proved morpho-
logically and biochemically. Manipulations with animals were carried out in accordance with the provisions of the
European Convention for the Protection of Vertebrate Animals used for Experimental and other Scientific Purposes
(Strasbourg, 1986). The levels of VEGF and TNF-a in blood serum of animals were measured by ELISA.

The level of VEGF in blood serum of rats was significantly increased after one month of carrageenan intake
compared to control group. It indicated the stimulation of neovascularization during chronization and progression
of the disease.

The role of VEGF in carrageenan-induced gastroenterocolitis might be linked with formation of new vessels and
stimulation of VEGF-dependant permeability of blood vessel at the site of inflammation.

The level of TNF-a was 5. 5 times higher compared to control group after two weeks of carrageenan consump-
tion and 6 times higher after one month. The positive strong correlation (r=0.829) was observed between levels of
VEGF and TNF-a in blood serum after 2 weeks of carrageenan intake. The correlation slightly decreased (r=0.57)
after one month of carrageenan consumption.

Obtained data allow to presume that chronic carrageenan-induced gastroenterocolitis is accompanied by el-
evation of VEGF concentration in blood serum of experimental animals, which indicates the activation of neoangio-
genesis in intestine of rats. The changes of VEGF level during the progression of the disease are similar to changes
of TNF-a concentration. The TNF-a is supposed to stimulate expression of VEGF in carrageenan-induced intestinal
inflammation. The influence of TNF-a on VEGF production is mainly observed in early stages of chronization of
carrageenan-induced gastroenterocolitis.

Key words: gastroenterocolitis, carrageenan, VEGF, angiogenesis, TNF-a..
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