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AVNHAMIKA BMICTY ®PAKTAJIKIHY Y CUPOBATLI KPOBI LL]YPIB
NMPN EKCNEPUMEHTAJIbHOMY TACTPOEHTEPOKOIJIITI

XapkiBCbKMW HauioHanbHMN MeguYHUM yHiBepcuTeT, M. XapkiB

B ekcnepvmMeHTi nokasaHo, L0 pO3BUTOK racTpoe-
HTEPOKONITY, SIKMA BUKIMKAETLCA NepopanbHUM BXu-
BaHHSAM rerieyTBopioBaya Ta emynbratopa kapareHa-
HY, CYNpPOBOMKYETbCH MIABULLEHHSAM BMICTY XEMOKIHY
dpakTankiHy B cupoBaTui KkpoBi. BctaHoBneHo, Lo
BMICT CMpOBAaTKOBOro chpakrankiHy y 1,5 pasu nigsu-
LWYETLCA NPU ABOTUXKHEBOMY MPUAOMI KapareHaHy Ta
y 5,5 pasiB - Npy YOTUPLOXTUXKHEBOMY. TaknuM YMHOM,
KapareHaH Oepe y4yacTb Yy XpoOHi3auii KapareHaH-
iHOYKOBAHOrO 3anareHHs LUMSAXOM PeKpyTyBaHHSA HO-
BMX MOHOLIMTIB Ta LMTOTOKCMYHUX KMITWH.

Knro4yoBi cnoBa: kapareHaH, racTpoOeHTEpPOKOniT,
XPOHiYHEe 3ananeHHs, pakTarnkiH, XeMOKiHW.

3B'A30K po6OTM 3 HAyKOBUMM MNporpamamm,
nnaHamu, Temamu. PesynbtaTti, WO BUCBITNIOTLCS
y ctaTtTi, 6ynn oTpumaHi y xogi npoegeHHs HOP
«BuBYeHHs BigganeHux Hacnigkis perynsipHoro cro-
XMBaHHSA Xap40BKX NPOAYKTIB, WO MICTATb FEHETUYHO
MOAMMIKOBaHI opraHiaMu, B YMOBaX MOLIKOMAXEHHS
enitTeniansHoro Gap’epy LUNMYHKOBO-KULLKOBOIO TpakK-
Ty», Ne gepxxaBHoi peectpauii 0110 U000653.

BeTtyn. [JocnigxeHHA OCTaHHiX poKiB NigTBEpaXy-
I0Tb, WO NPeacTaBHMKU CIMEACTBA XEMOKIHIB rpatTb
pofb MPOBIAHWMX MOAYNATOPIB Mirpauii KMiTUH iMyHHOI
CMUCTEMMW, @ TAKOX BHOCATb BaXKNMBUIN BKNaf y Pi3HO-
MaHITHI pi3ionoriyHi Ta NaTonoriyHi npouecu, y ToMy
yncni embpioreHes, pPo3BUTOK iIMYHHOI cuctemu i 3a-
6e3neveHHs 1i agekBaTHOrO (OYHKLOHYBaHHs, 3ana-
NEHHS, YTBOPEHHSI MyXNMH Ta MeTacTasdyBaHHs [6].
HesBaxatoum Ha Te, O XeMOKiHM crnovaTKy 6ynu ige-
HTUpIKOBaHI AK BanuBi Mediatopu roctporo 3ana-
NEeHHsl, Ha OaHUA MOMEHT BiAOMO, LU0 XeMOKiHOBa
cucTema, sika siBnsie coboro CyKynHiCTb NpnbnmaHo 50
€HOOreHHNX HU3bKoMoNekynapHux Ginkie (8-11 k[a)
Ta 20 G-6inokcnpsxXeHnx TpaHCMeMbpaHHNX curHanb-
HUX peLenTopiB, TaKoX Mae KroyoBe 3HaYeHHs Ans
reHepauii NepBUHHNX Ta BTOPUHHUX afanTUBHMX Khi-
TUHHWX | rymOpanbHUX iMyHHUX peakuin. HewopasHi
pobOTN A4EMOHCTPYIOTb 3anyyYeHHs XeMOKIHIB y ande-
peHLUitoBaHHA He3pinux T-kniTuH [7]. XpoHivHi 3anank-
Hi 3aXBOPIOBaHHSA XapakTepu3yloTbCA TPUBAmo newn-
KoUMTapHO iHMINbTpauielo y Micui 3ananeHHs, Lo
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3Ha4yHOK Mipot 0O6YMOBMEHO HaONMLLKOBOK MPOAYK-
uieto xemokiHiB [9]. Came 3gaTHICTb XEMOKIHIB BUKNN-
KaTu XiMmiyHy aTpakuito iMyHHUX KniTMH obymoBnioe
iHTepec HayKOBOI CMiflbHOTU OO BMBYEHHS 0cobnmBOC-
Ten XeMOKIHOBOiI CUCTEMM NpW Pi3HOMaHITHWX NaTomno-
riYHMX npouecax.

®pakrankiH, Takox Bigomun gk CX3CL1, €
€4VHUM NpeaCTaBHWKOM YeTBEePTOro Kracy XeMOKIHIB i
onocepekoBye SK XeMOTaKCUC, Tak i aaresito 3ananb-
HUX KNiTUH 4Yepe3 BUCOKOCEMNEKTUBHUN peLIEnTop
CX3CR1 [4]. Y paHui 4Yac HegocTaTHbO BMBYEHa
ponb CX3CL1 y nporpecyBaHHi iHTECTMHANbLHOrO 3a-
naneHHs.

MeToto po6oTu 6yno BMBYMTY BMICT CUPOBATKO-
BOro (ppaktankiHy B AWHaMiuli pO3BUTKY XPOHIYHOMO
KapareHaH-iHOQyKOBaHOro  racTpOeHTepoKonity vy
Lypis.

Martepianu Tta metoam pocnigxeHb. Ekcnepu-
MEHT npoBoAunM Ha TpuauaTh B6inux craTteBo3pinux
wypax-camkax nonynauii WAG, ski nepebysanu y
cTaHgapTHMX ymoBax Biapito XHMY. Y xogi gocni-
O)KeHHS TBapWH y BMNagKoOBOMY NOPSAKY PO3NO4invnm
Ha 3 rpynu. KoxHa rpyna wypiB cknaganacs 3 4ecsTtu
0CcObOWH. TBapWHM NepLloi Ta Apyroi rpynu oTpyMyBa-
N woneHHo nepopanbHO 1% po3unH A-KapareHaHy
NPOTAroM 2-X TWXHIB Ta 4-X TWXHIB BignosigHo. Kapa-
reHaHu — Lie XEereyTBOPIOKYi PEYOBUHM, WO BUAINs-
I0TbCS1 BOLAHOK eKcTpakuieto 3 BogopocTen Chondrus
crispus, i aBNSATb cO6O0 CIMENCTBO CynbaToBaHMX
riApOKONMOifiB, NoniMepHMI NaHur akmx nobygosa-
HUM i3 3anNULLKIB ranakTo3n Ta ii noxigHux 3 a-1,3 - i
B-1,4 -rniko3vgHMMK 3B'si3KaMK, LLO 4YeprytoTbesa [2].
BxuBaHHA 4aHOT peyoBMHM NMPM3BOAUIIO A0 PO3BUTKY
XPOHIYHOrO racTPOEHTEPOKONITY y TBapuH obox rpyn.
Po3BuTOK 3axBOplOBaHHA NiATBEPIKEHO MOponoriy-
Ho [1, 3, 8]. TpeTa rpyna 6yna KOHTPOMNbLHOK i BKIO-
Yana iHTaKTHUX TBapWH, LLO He BXMBanNun xapyoBy A0-
OaBKy KapareHaH.

EkcnepumeHT npoBogunu  BignoBigHO g0
«CninNbHUX €TUYHNX NPUHLMMIB NPOBEAEHHSA eKkcnepu-
MEHTIB Ha TBapuHax», Wo npunHATi MNMepwwmm Hauio-
HanbHUM KOHrpecom 3 6Gioetukn (Kui, YkpaiHa,
2001), VIl OupektuBoto 2010/63/EU €BponencbKoro
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napnameHty i Pagu €sponenicbkoro Corwsy Big
22.09.2010 p. 3 OXOPOHU TBAPWH, LLO BUKOPUCTOBY-
I0TbCS Y HAYKOBUX LiNsiX, i NONOXEHHsIMM €BPONeEnChb-
KOi KoHBeHLii «[po 3axucT xpebGeTHUX TBapuH, SKi
BMKOPUCTOBYIOTbCA ANsi eKCriepuMeHTanbHUX Ta iH-
Wmnx HaykoBwmx winewn» (Ctpacbypr, 1986). ETnuHi ac-
NeKTU AOCNIOKEHHS He BMKIMKanu HapikaHb 3 BOKy
KoMicii 3 BioeTrkn XHMY.

Na6opaTtopHux TBapuH BUBOAMNN 3 eKCrepUMEH-
Ty LWNSXOM AeKanitauii nig TioneHTanoBUM HapKO30M
(50 mr/kr macu Tina). lMicns BMBEOEHHST 3 eKCNepUMEH-
Ty 3 KPOBi TBapuvH OTPUMYBanu CUPOBATKY LLUNAXOM
ueHTpudyryBaHHsa. BmicT xemokiHy dpakTankiHy Bu-
3Ha4Yann MeToaoM iIMyHOMEPMEHTHOro aHanisy 3 Bu-
KOpucTaHHsAM Habopy peaktuBiB cipmm «RayBiotech»
(CWA). Mopspaok nigrotoBkn npob, peareHTiB i 6e3no-
cepedHbO BUMIpPHOBaHHSI BUKOHYBanu 3rigHo 3 iHCTPYykK-
uieto BMpobHMKa TecT-cuctemM. [nsa peectpadii ontuy-
HOI LLiNbHOCTI OTPMMaHNX PO34YUHIB BUKOPUCTOBYBaNu
iMyHO(bepMeHTHUIA aHanisatop «Awareness Techn-
ology Stat Fax 303 Plus Microstrip Reader».

CratnctmnyHy obpobky gaHwx npoBogunu 3a fo-
nomorow nakeTiB nporpamu «GraphPad Prism 5».
[N OUiHKK BiAMIHHOCTEN KiNbKICHUX O3HaK MiX He3a-
NEeXHUMW rpynamy BMKOPUCTOBYBaBCH Kputepin MaH-
Ha-YiTHi. BigMiHHOCTI LUMpoBMX NOKA3HMKIB BBaXkanu
CTaTUCTUYHO 3Hauywumu npu p<0,05. Yucnosi 3Ha-
YeHHs nNpeAcTaBneHi y Burnagi megiany (Me) Ta iHte-
pKkBapTinbHOro poamaxy (25%; 75%).

PesynbTaTtn gocnigkeHHA Ta ix 0GroBOpeHHs.
Y xogi gocnigXeHHs BCTaHOBMEHO, WO Y TBApWH, SKi
BXuBanu xap4oBy Aob6aBKy KapareHaH NpoTArom ABOX
TWXKHIB, BMICT (DpakTankiHy y cupoBaTui KpoBi OyB
CTaTUCTMYHO pJocToBipHO (p<0,01) nigBuweHum vy
1,5 pasun y NOpPiBHAHHI 3 KOHTPOMBHO rpynoto. KoHue-
HTpauis dpakTankiHy y KOHTponi cknagana
14,34 (13,37; 15,41) nr/mn, a y wypiB nepLuoi rpynu
BmictT CX3CL1 y cuposatui gocsras 25,48 (23,73;
28,61) nr/mn (puc. 1).
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Puc. 1. BmicT dopakTankiHy y cMpoBaTLi KpOoBi LLypiB
3 raCTPOEHTEPOKOSITOM, LLIO BUKINKAHUIA OBOTUXHEBUM
BXMBaHHSAM KapareHaHy

ExcnepumeHTanbHa meaumuunHa i mopdonoris

BcTaHoBneHo, Wo npu nopansloMy nporpecy-
BaHHi 3aXBOPKOBAHHSA BMICT CMPOBATKOBOro gopakrarn-
KiHy nmigBuLLyeTbcs Binbl BUpaxeHo (puc. 2). Y TBa-
PWH OpYroi rpyny Nicnsi BXMBaHHS KapareHaHy npoTsi-
rom 1 micaus KOHLEHTpaLis CMPOBAaTKOBOrO XEMOKIHY
CX3CL1 pocsrana 82,11 (51,97; 87,68) nr/mn, wo
ctatuctudHo pgoctosipHo (p<0,01) nepeswuLyBano
aHarnoriYHMM MNOKA3HWK LLYPIiB KOHTPOMbHOI rpynu
GinbLw Hix y 5,5 pasis.

Binomo, wo Bicb CX3CL1/CX3CRL1 y nepuy yep-
ry 3agisHa y npomouii xemoTakcucy Ta apgresii
NK-kniTvH, CD14" MOHOUMTIB, @ TakoX LMTOTOKCWY-
HUX edekTopHux T-kniTnH [5]. Takum YmHOM, MU MO-
XKEMO [ONyCTUTU, WO ponb hpakTankiHy npu XpoOHiy-
HOMY KapareHaH-iHAyKOBaHOMY racTpOEHTEPOKOMITi
nonsrae y 3any4yeHHi HOBUX MOHOLWTIB Ta LIMTOTOKCK-
YHUWX KMITUH Y 30HY 3ananeHHs. uHamika 3miH BMiCTy
AaHOTO LMTOKIHY Y CMpOBaTLi KPOBI LLypiB NpW PO3BUT-
Ky XPOHIYHOro KapareHaH-iHOyKOBaHOro racTpoeHTe-
POKONITY CBIAYNTL NPO 3HauyLly ponb CX3CL1 y npo-
rpecyBaHHi 3aXBOPIOBaHHS i NiGTPMMaHHI iHTEHCUBHO-
CTi 3anmanbHOro MpPOoUECy LUNAXOM 3anyyvyeHHs HOBUWX
iIMYHHUX KNiTUH. OKPiM X€MOTaKCUCHNX BNacTUBOCTEW,
dpakTankiH TakoX 3gaTteH ctumyrnoBaTn ibpobnac-
T [4, 5]. TakuM YMHOM, MM BBaXXa€EMO, LLIO Hanpaerne-
Ha mirpauia dibpobnacTis nig gieto CX3CL1 go 30HU
3ananeHHs Npu3BOAMTb A0 aKTMBaLii CMHTe3y konare-
Hy Ta nponidpepauii NO3akNiTMHHOrO MaTpUKCy, LWO €
XapaKTepHOI O3HAKOK 3amnaneHHs.

Kpalie po3yMmiHHS iMyHOMOriYHMX MpOLECiB, L0
peryniolTbCa LUTOKIHAMW Ta XeMOoKiHamu, 30Kpema
pakTankiHoMm, HeobxigHO Ansi po3pobKM HOBKX Tepa-
NEBTUYHMX MiAX0AiB OO NMiKyBaHHSA XPOHIYHUX 3anarnb-
HUX 3aXBOPIOBaHb LUYHKOBO-KULLKOBOrO TpakTy. Bu-
KOpUCTaHHSA iHribiTopiB bpakTankiHy moxe OyTn 06-
r'pyHTOBaHe ANS 3HWXEHHS! iIHTEHCUBHOCTI 3ananbHoro
npouecy Ta NepeLLKogKaHHA nepexoay rocTporo iHTe-
CTMHamNbHOro 3ananeHHs y XpoHiuyHy dopMy 3a paxy-
HOK 3HWKEHHSI XEMOTAaKCUCY KIITUH iIMyHHOI cuctemu
Ta iHribyBaHHs Mirpauii pibpobnacris.
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Puc. 2. BmicT dopakTankiHy y cupoBaTui KpoBi LypiB
3 raCTPOEHTEPOKOSIITOM, LLIO BUKIMKAHUIA YOTUPBOXTUXKHE-
BMM BXWBaHHAM KapareHaHy

YKpaiHCbKUM XXypHan meguuunHum, 6ionorii Ta cnopty — Ne 4 (6) 37



MenowuyHi Haykun

BucHoBku

XPOHiYHWIA ekcnepuMeHTanbHUn KapareHaH-iHayKo-
BaHW racTPOEHTEPOKONIT Y LLypiB CYNPOBOMKYETL-
cs NiABULLEHHSAM BMICTY XEMOKIHY dpakTankiHy y

3. @pakTankiH BnavMBae Ha PO3BUTOK XPOHIYHOMO Kapa-

reHaH-iHOyKOBaHOro racTpOEHTEPOKOMITY  LUMSXOM
aKkTMBaUii TakCcucy UUTOTOKCUYHUX T-KMiTUH Ta Mo-
HOUMUTIB.

CUpOBAaTLL KPOBI. MepcnekTnBM nopganbluux gocnigkeHb. OTpu-
2. Tpu nporpecyBaHHi 3aXBOPIOBaHHA BMICT opakTan-  MaHi Hamu AaHi 0BrpyHTOBYIOTb NepcneKkTUBy nofans-
KiHy nigBuwyeTbes Binbw BupakeHo: y 5,5 pasiB  wmx gocnimkeHb, CNpsIMOBaHMX Ha BUBYEHHS 0COBMN-

Yepes 4 TWXKHS BXNBAHHS KapareHaHy y NOpiBHAHHI  pocTell XeMOKIHOBOrO CMEKTPY MpU 3anaribHUX 3aXBO-

3 nigsuweHHam y 1,5 pasn npu ABOTKHEBOMY  pbopapiax LiMyHKOBO-KMLLKOBOFO TPaKTY.
BXMBaHHI Ljiei XxapyoBoi AobaBku.
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OUHAMUKA COOEPXXAHUA ®PAKTANTKUHA B CbiIBOPOTKE KPOBU KPbIC

NMPU 3KCMNMEPUMEHTAJIbHOM FrACTPO3HTEPOKOJIUTE

TkayeHko A. C., lonkanoe B. I'.

Pestome. B akcneprmMeHTe nokasaHo, Y4To pasBUTME raCTPOIHTEPOKONNTA, KOTOPbLIV Bbl3biBaeTCA nepoparb-
HblM ynoTpebneHnem reneobpasoBaTens U amynbratopa kapparnHaHa, ConpoBOX4aeTcs NoBbILEeHneEM Coaep-
XaHus XeMoKnHa dpakTarnkmHa B CbIBOPOTKE KPOBW. YCTAHOBIIEHO, YTO KOHLEHTPALMSA CbIBOPOTOYHOro dpak-
TankvHa B 1,5 pasa nosbllaeTcs Npu AByxHeOerbHOM rnpueme kapparvmHaHa n B 5,5 pasa - npu yeTblpexHe-
aenbHoM. Takum o6pa3oM, kapparvHaH y4acTByeT B XPOHM3aUMW KapparmHaH-MHOyLUMpOBaHHOIO BOCManeHus
nyTeM PeKpyTUPOBaHUS HOBbIX MOHOLMTOB U LIMTOTOKCUYECKUX KINETOK.

KntoueBble cnoBa: KapparvHaH, racTpO3HTEPOKOMUT, XpOHNYecKoe BocnaneHne, pakTanknH, XeMOKUHBI.

UDC 616.212/.216-002.2/.3-078:57.083.3:612.017.1

Dynamics of the Blood Serum Fractalkine Content in Experimental Gastroenterocolitis

Tkachenko A., Gopkalov V.

Abstract. Recent studies have demonstrated that members of the chemokine family play a pivotal role in
modulating migration of immune cells. They also contribute to various physiological and pathological processes,
including embryogenesis, immune system development, inflammation, tumor formation and metastasis. Chronic
inflammatory diseases are characterized by leukocyte infiltration at the site of inflammation due to excessive
production of chemokines. The ability of chemokines to induce a chemical attraction of immune cells explains
the interest of researchers to the investigation of the chemokine system characteristics in various pathological
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processes. Fractalkine or CX3CL1 is a chemokine that promotes chemotaxis and adhesion of inflammatory cells
via its highly selective receptor CX3CR1. Nowadays, the role of CX3CL1 in the progression of intestinal inflam-
mation is poorly understood.

The aim of the research is to study serum fractalkine levels in the dynamics of development of carrageenan-
induced chronic gastroenterocaolitis in rats.

Materials and methods. The experiment was carried out on thirty white WAG rats. They were randomly di-
vided into 3 groups. Each group consisted of ten rats. Animals of group 1 and group 2 received 1% A-
carrageenan solution daily orally for 2 weeks and 4 weeks, respectively. Carrageenan is a gelling substance
produced by water extraction from algae Chondrus crispus. This heteropolysaccharide is used as a food addi-
tive. Oral exposure to carrageenan led to chronic gastroenterocolitis in animals from both group 1 and group 2.
The third group consisted of intact animals.

The fractalkine content in blood serum was determined by ELISA. To register the optical density of solu-
tions, the Awareness Technology Stat Fax 303 Plus Microstrip Reader was used. The data obtained in the re-
search were statistically processed using the Graph Pad Prism 5 application.

Results and discussion. It was found out that the fractalkine content in serum of the animals from group 1
was significantly 1.5 times higher compared to the control group. Its concentration in the control group was
14.34 (13.37; 15.41) pg/ml, whereas its serum level in the rats of group 1 reached 25.48 (23.73; 28.61) pg/ml.
The progression of the disease was associated with more pronounced elevated fractalkine concentrations. In
animals from group 2 the serum concentration of fractalkine reached 82.11 (51.97; 87.68) pg/ml which was 5.5-
fold higher than in the control group. The role of fraktalkine in chronic carrageenan-induced gastroenterocolitis
most likely involves the recruitment of new monocytes and cytotoxic cells to the inflammation area. The dynam-
ics of changes in the content of this cytokine in blood serum of rats during the development of chronic carra-
geenan-induced gastroenterocolitis indicates a significant role of CX3CL1 in disease progressing and maintain-
ing the intensity of the inflammatory process by recruiting new immune cells.

Conclusions. Chronic carrageenan-induced gastroenterocolitis is accompanied by the increased blood se-
rum level of fractalkine, which increases with the progression of the disease. Fractalkine is involved in the pro-
gression of chronic carrageenan-induced gastroenterocolitis by activating chemotaxis of cytotoxic T-cells and
monocytes.

Keywords: carrageenan, gastroenterocolitis, chronic inflammation, fractalkine, chemokines.
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