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PIBEHb ®AKTOPA HEKPO3Y MYXIJIUH (TNF) | ®IBPUHOIEHY
B MJIA3MI KPOBI XBOPUX HA HEXOOXKKIHCbKI JTIM®OMU
CENE3IHKU K MOXXNUBI MOKA3HUKW ONA KOPEKLI
MIKPOLIMPKYNATOPHOIO PYCNA

Bapinka B.A., Mamaan B.JL.*, Ilpunax C.B., €scmaxesuy LH., €scmaxesuy 10.J1., Indenko B.®.,
Buzoscoka A1, Jlocincokuii B.€.

HY «Incmumym namonozii kpoei ma mpancehysiiinoi meouyunu kposi AMHY », Jlveis, Yipaina
*/lvsi6cokuil Hayionansrutl meOuunull ynieepcumem imeni Jlanuna I'anuysrozo, Jlvsis, Yipaina

Pesiome. Y cmammi npeocmaeneni oami w000 63aemose’a3ky misxc niosuwyenum pienem TNF i konyenmpayi-
cio ibpunoceny 6 naazmi kposi xéopux na HXJIC i moscnusoeo eniugy yux npomeinie na sminy aoeeusnux
enacmueocmetl CyoOuHH020 eHOOMENiIo, w0 Modice Mamu neeHe 6iOHOWEHHS. 00 NOWUPEHHS. NYXIUHIL 6 OPeaHi3-
Mi. Ompumani pe3ynbmamu 6Kazyioms Ha MOJICIUGICMb GuKOpUcmanis nokasuuxie emicmy TNF ma ¢iopunoze-
HY 6 KpOBi y poni nomenyiinux 6ion02iuHuUx MapKkepie 0 KOPeKyii MIKPOYUPKYIAMOPHUX | RAPAHEONTACUYHUX
yexaaonens npu HXJIC.

Kntwouosi crosa: nivpoma, TNE, piopunoeen, HUVECs, aoeesisn, K562, L1210.

Jlnst KopeKuii MiKpOLMPKYJISSTOPHOTO pyciia KPOBi MPH Pi3HUX OHKOJIOTIYHKX | reMaToNoriYHuX JTiMpOiTHIX
MyXJIMHAX BAyKJIMBE 3HAYCHHS Mae CTaH CYJANHHOIO €HAOTEIIIO i piBeHb CeKpPeTOBAHNUX LIUTOKIHIB y MIa3Mi Kpo-
Bi [7, 9, 18]. IlyxiuHHI KINITHHM TIPU HEXOWKKIHCHKUX NiMpomax (HXJI) 3narHi cekperyBati (akTtop HeKpo3y
nyxmus (TNF) i HarpomasukyBatu iioro B kposi [2, 10, 14]. TNF Binomuii 3a coeto aieto MoandikyBatu nopepx-
Hio cymuHHoro enporenito (CE) [5, 11, 13, 17]. B CE ¢akrop iHIyKy€e TPaHCKPHIILIiKO reHiB TKAHUHHOTO (hakTo-
pa (TF), nepunHoro iniuiatopa remocrasy, peuentopis aaresii (PA) i yrBopenns aenosutis hiGpuHy Ha nosepx-
Hi enporeniansuux kiitud (EK) [3, 7, 13, 17]. Knitiunu engortenito npueaHyoTh hidprHOreH yepes eKCroHoBa-
Hi perienTopn iMyHoro0ysiHiB, KOMIOHeHTH Kommiementy iC36 i mosnekynu CD11¢/CD18 (Mac-1), crpykrypa
SIKHX OCTATO4HO He 3’scoBaHa [7, 9, 12, 13, 17]. 3rapani npoteinn 3’ aBastoTbes Ha 6-it roauni inkyoauii 3 TNF, i
TpHUBAIICTh eKCMO3ULIT 3anexunTh Bia piBHa TNF B KpoBi, sKkuii Mojke KOpemoBaTH 3 TiIBULIIEHOIO KOHIIEHTpaLli-
€0 (ibpuHoreny i nowmmpeHHsM xsopodu [3, 8, 11-13, 16]. ¥V unx Bunajgkax yactiiie BU3HA4aBCsl PO3BUTOK 3a-
NaNbHUX NPOLECiB, imemii, Tpom6o3y i J{B3-cunapoMy B mopiBHsHHI i3 310poBiMu ocobamu [7, 9, 16]. Axresis
MyXJIMHHUX KIITHH B €KIIEPUMEHTAX in vitro BifbyBanacs mBue, skio Ha nosepxHi CE ancopOysascs diGpu-
HOTeH, sIKHii BUCTYTaB MiACTHIIKOIO /UTs Ha/MnaHHs jeiikouutis [3, 11]. O6pobka eH10TeNit0 MOHOKIOHATLHUMH
aHTUTIIaMK NIpoTH (GibpuHOreny nopyurysana aaresito kiitia 10 CE [16]. [Topsix 3 um ocrarouna pons TNF i
¢bibpuHoreny B nepediry nimM(pOiAHIX MyXIMH OCTATOYHO He BCTaHOBNeHa [2, 7, 15].

Meroro jocipkenns Oyno BusHauntn koHientpauiio TNF i diGpunoreny B mmasmi kposi xsopux Ha HIJI
cenesinku (HXJIC) i ix BB Ha azresito kiitiud K562 1 L1210 no MoHowapy eHaoTenialbHuX KITHH 3 IYIKO-
Boi Benu muozaa moaunu (HUVECS) in vitro no i nicns 06poGku niia3moro KpoBi Lux nauieHTiB. OTpumani pe-
3yJIbTATH MOPIBHIOBAJIH 3 IJAHUMH Yy MALIEHTIB 3 100POSKICHOIO peakTHBHOIO rinepruiasieio cenesinku (PI'C).

MATEPIANU | METOAW OOCHIAXEHHSA

Jlocnimkenns npoeeHo y miasMi kposi 26 xBopux Ha HITJI cenesinku i B 10 xBopux Ha 106posikicHi
peaxTuBHi rinepruasii cenesinku (PI'C ), siki Oyl KOHTPOIBLHOIO IPYIOIO.

Bei nauienti Ha MOMeHT 00CTexeHHs nepefyBain Ha CTALiOHAPHOMY JIiKyBaHHI B KIiHiLi [HCTHTYTY — 11O
NPOBE/ICHHs CIIEHeKTOMIT Ta/abo uuTocTarnyHoi Tepanii. Busnauenns konuentpauii TNF nposeneo y nnasmi
kpoBi 26 xBopux Ha HXJIC i B rpymni xBopux Ha PI'C 3a oncanim paiine 6ioorivHIM METOIOM 3 BUKOPHCTAH-
HAM 4y TiuBoi KyabTypu L929 [2]. KonuenTpauis ¢ibpuHoreHy BusHaueHa y 14 xsopux wa HXJIC 3a metozom
Pyt6epr PA. [1].

BeHo3Hy KpOB /uls BUSHAYEHHs LINTOKIHIB 3a0Mpany Ha rermapyHi nepej ornepaTHBHIM BUJATCHHIM TKAHHHU
celnesiHku, i orpuMany rnasmy 36epiramu npu — 20 °C 10 momenty BuzHadeHHs TNF. [l BusHadenHs GiOpuHo-
reHy KpoB Habupaiu B OKpeMy npo0ipKy 3 pO34MHOM LuTpary Harpito [1].

O6’ektom pocnimkenns Oynu knitnan HUVECs, orpumani B 1a60patopil iMyHOUMTONONIT Ta FeHeTHKH TTyX-
nH KpoBi [HctutyTy. Kynetypy kit HUVECS otprMyBany B CTepHiIbHIX yMOBaX, sk onucato [6]. Busdanu
a/re3uBHi BIACTUBOCTI LUX KIITHH MHicas oOpodku miasmoro kposi xBopux Ha HXJIC 3a MetonoMm, onucanum
E.A Jaffe i3 cniBaBr. [4]. YV nocnimkeHHi BUKOPHCTaHi HEOMIACTHYHI TeMATOMOETUYHI KJIITHHH €pPUTPOMIENoi-
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Hofi selikemii moxunn ninii K562 i rocrpoi nim¢oinuoi neiikemii mumi ninii L1210. O6pani kniTiHHI niHii MaloTh
BUPa3HUii cyOCTpaTHe3aIeKHMIA, CyCHIeH3iHHMIT THIT POCTY i IPOTATOM KOPOTKOTO Yacy iHKyOallil He IPUINNA0Th
J10 JKEJaTHHH, SKOKO MOKPHUTE JIHO KyJIBTYPalbHOTO MOCYJy.

Jliniiini krituan K562 i L1210 miarpumyBanu B KyabTypi, y noxkusHomy cepenosuiti RPMI (Sigma, CILA) 3
10% BmicToM Tesnsiuoi emOpionanbHoi cuposarku, 25mM HEPES, 50 mMkr/iam renraminuny. Knitiunu nepex npo-
BeJICHHAM eKcriepuMenTy He Gyni aktusosani TNF, oanak Gy nomiveni *H-MeTHaTMmiHOM, skuii 101aBan
JI0 TIOKMBHOTO CEPE/IOBHILA, MiC/Is YOro KJIiTHHM BUCiBanu Ha noepxHio MoHowapy HUVECs. s koHTposmo
BUKOPUCTOBYBanu nyHkH 3 kinitnHamn HUVECS, ski inkyGyBann B 3BUdaifHOMy NOKHBHOMY cepeosuiii 199.
Kinbkictb anresoBannx kinitnn K562 i L1210 no monowapy HUVECS Busnauanu Ha npunanai BETA-2 (Ykpaina)
i owiHIOBa/IM 32 BeIMUMHOIO iHzekcy aaresii (IA), sikuii Biu3Hauamm 3a GpopMyJI0i0:

IA=]I/K,
ne: JI — cepe/iHs BelMUHHA BKJTIOYEHOT MITKH Y JIOCITiIHOMY 3pasKy,
K — cepeiHe 3HaueHHs i3 TPhOX BU3HAYEHD KiJIbKOCTI palioakTHBHUX po3najis 3a 1 XB (cpm) y KOHTpOII.

Pesynbrari 10C/i/DKeHHS aHATi3yBali METOJaMH BapiauiifHol cTaTHCTHKHM, TX BipOrifHiCTh OLiHIOBaMM 3a
JIONOMOTOKO KPHTEPIlo t.

PE3YJIbTATU AOCHIAKEHHA

Bwmict ¢ibprHoreny B maasmi kposi xsopux Ha PI'C cranosus (4,58 + 0,58) mr/mi i GyB aemo Buimii,
HiXK y 310poBuX oci6 (4,00+1,00) mr/mi. Konuenrtpauis TNF y ninasmi npu PI'C cranosuna (0,49+0,23) Hr/mi.
IokasHuk Kopensuii Misk nokasuukamu ¢idpunoreny i TNF y nauienris 3 PI'C cranosus r=—0,110.

V xBopux Ha HXJIC pisens diGpunoreny OyB BiporiHO CTaTMCTUYHO BUIIMIA, HIXK Y KOHTPONbHiil rpymi, i
craHoBuB (6,63+0,48) mr/mn (p<0,1). Konuenrpauis TNF npu HIJIC Biporiaxo nepesuitysana pisenb npu PI'C
i cranosmna (0,70+0,15) ur/mi (p<0,2), 1=0,416.

Innexc aaresii kiitun ninii K562 cranosus 1,81+0,10 micis 06po6kn HUVECS B3ipismu mia3mMu XBOpHX
(n=10), B sixux cepeniii pisenb konuenTpauii TNF 6yB y mexax (0,72+0,12) ur/ma. IokasHuk kopensuii Mixk
LUMH TOKa3HUKaM# cTaHoBuB (r = 0,2).

Innekc aaresii L1210 xo nosepxui EK miciist 06po0ku niasmoro kposi xBopux Ha HXJIC GyB TpoXH HIIKUHM,
Hik 3 K562, i cranoBuB 1,56+0,4 (r=0,22).

OBrOBOPEHHA

SIk BiIOMO, MyXJIMHA BUCTYMA€E MOTYXKHHM JUKEPEIOM CeKpewil LiIoro creKkTpa UUTOKIHIB, sKi 3a3aanerias
MOKyTh MoAytoBati nosepxtio CE i 3cigaiouy cicremy kposi aist mirpauii Meracrasi, ane, 3 iHIoro Goky,
He BHKJIIOYEHHI JIOKANbHUIl BILIMB CEKPETOBAHMX POCTOBMX (DAKTOPIiB CAMHMH HEOMJIACTHUHMMH KIiTHHAMU B
MOMEHT YTBOPEHHS a/Ire3uBHIX KOHTaKTiB [4, 5, 11, 17, 18].

V wiit po6oTi Mu BUKOpHCTaH T1a3My KpoBi xBopux Ha HXJI juis 06pobky i akruBauii MoHomapy KIITHH
HUVECS 15 BCTaHOBJIEHHS ajresii KJIITHH reMaTonoeTHYHOro noxoukeHHs ainiin K562 i L121. Sk 3a3HaueHo
paHile, niuasMa KpoBi Npu AiMMOIAHKMX MyXJIMHAX BUCTYTAana MOTy:KHUM kepenom engorennoro TNF [2, 10,
14, 15], piBeHb SIKOro y HAIIOMY AOCIiDKEHH] TAKOX CTATHCTHYHO BiPOTiJHO MEPEeBHILyBaB MOKA3HHKH Y KOHT-
posnkHiit rpymni xBopux Ha PI'C. Kepytounch nonepeanimn fannmu [2], Mu npumyckainm, o sHarpomakerss TNF
Y KpoBi Moxke 3MiHIoBaTH noBepxHi0 CE Juist po3BUTKY MiKPOLMPKYJISTOPHUX yCKIaaHeHb i nommpenHs HIJIC.
My npoBesu BU3HAYCHHsI | KOpensTHBHUIT aHai3 Mixk mokasuukamu TNF i pibpunoreny y niasmi KpoBi XBOpux
Ha HXJIC ta Bu3Haunnm nokasunku IA neiikemiunnx xnitnn K562 i L1210. Beranoneno, 110 KoHUeHTpauis ¢i-
6puHoreny i TNF npu HXJIC nepeGyBasii y KopensiliiiiHOMy B3a€MO3B’s3KY, 1110 HE CYNEepeurTh iCHYIOUMM MOBi-
nomnenssM [12, 13, 16]. Sk Binomo, nigsuiennii pisers TNF i nosiBa ¢piGpunoreny B kposi npu HXJI BBaxaeTh-
Csl HeraTUBHOIO MPOTHOCTHYHOIO 03HAKOIO B Tepediry xBopoou [14—16]. HeratuBHMM HacIiIKOM X aKTHBHOCTI
€ MosiBa PO3UMHHUX (HiOPHH-MOHOMEPHUX KOMILIEKCIB i poayKTiB Aerpazauii pibpunoreny, siki, 3 0AHOro GOKYy,
BHCTYIAIOTh CBOEPIHUM 3aXHCTOM BiJl IPOHUKHEHHS IMyHHHUX KJIITHH i cyGcTparom uist JopMyBaHHs MeTacTa-
3iB Y M03aKJIiTHHHOMY MaTpHKCi, a 3 iHILOro — € BasK/IMBUMU MapKepaMH y PO3BUTKY NapaHEoIIaCTHUHUX Koary-
JAURHAX yCKIaAHeHb y KpoBi nauienTis [8, 12, 14—17]. INokasaHo, o B natientis 3 HXJI yikomkeHHs pisHux
opraiB crocrepiranocs BogHouac i3 3pocrannam Bmicty TNF i dibpunoreny B miasmi kposi. Harpomapkenss
TNF y KpoBi Majio MpUYETHICTH 10 MPUTHIYEHHs NPOAYKLIT TPOMOOLMTIB y KiCTKOBOMY MO3KY i MiJBHIILyBasIO
PU3MK PO3BUTKY reMopariunoro cunjapomy [14, 15].

V Hawomy nociiukeHHi nokasuuku ¢idpunorery y xsopux va HXJI Gyin BiporiaAHO BULLIMMH, HiX Yy KOHT-
ponbHiii rpyni xBopux Ha PI'C i nepeGyBany y no3utusHiit 3anexuocri 3 pisnem TNF y nasmi nauientis 3 HXJI,
1110 He BUKJIIOYAJIO BIUIMBY Ha nokasHuky aaresii K562 i L1210 B excnepumenti . IA K562 i L1210 Gy Biporiz-
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HO BHILIMMH, HiXK y KOHTponbHUX JTyHKax 3 HUVECs. OtpimaHi pesysbrati He 3arepedyroTh iCHYIOYHX MOBiI0-
MJIEHb, ¥ SKHX 3a3HA4€HO, O MyXJINHHI JiHii wBKame agresysann 10 nosepxti CE micas 06podkn TNF, oco-
6aMBO B NIpHCY THOCTI D iOPUHOBUX JEMO3HTIB, AKi Oy/IM MiACTUIIKOIO 1UIs HANUMaHH KiituH [4, 7, 12, 13,17, 18].
ITopsizt 3 MM MH He BCTAHOBHIIM BipOTiZHUX KOPEIATUBHUX 3aeKHOCTEll Mik mokasHukamu IA xitnn K562 i
L1210, mo moro GyTi pe3y/bTaToM MPUCYTHOCTI B MIa3Mi KPOBI iHIINX LMTOKIHIB, Takux sk IL-6-pocToBoro
CcTUMYJISITOpa Ul HeortacTuuHux B-nmimdouuris [7, 10, 15]. Topsz i3 uuM Ha cboroAHimHiil AeHb icHye Mano
TMOBi/IOMJIEHb, B SIKHX MOKA3aHa MPOBiJHA POJIb JIMIIE OJHOTO LUTOKiHa, 30kpema TNEF, B peryssuii agresii myx-
JIMHHUX KJITHH. Y TO#i jKe yac HaMM MoKa3aHo, 1o miauieHHs konuenTpauii TNF y kposi xBopux na HXJI ce-
JIe3iHKHM MOJKe CIPUATH YTBOPeHHIO hiOpuHOBUX neno3uTis Ha noepxHi CE, BIMBaoun, MOKIMBO, HA POLECH
MOLIMPEeHH s MyXJINHK B opranizmi [8-10, 12, 13, 16, 17 ]. Kpim Toro, He BikitoueHo, 1o piui TNF i diGpunore-
HY KPOBi MOJKYTb OyTH BUKOPHCTaHi B poJii 0i0NOri4HUX MapKepiB JUls KOPEKLii MiKpPOLMPKYISATOPHUX MapaHeo-
racTHYHUX yckiaauens npu HXJIC [8, 10, 12, 16-19 ].

BUCHOBKMU

1. PiBens TNF y kpoBi xBopux na HXJI 6yB BiporiaHo Buumii, Hixk y XxBopux Ha go6poskicui PI'C i nepedy-
BaB y KOPEJIATHBHOMY 3B 53Ky 3 piBHeM (ibpnHoreHy B kposi xBopux Ha HXJIC.

2. INMoxasunku TA niniit K562 i L1210 migsuutysanucs nicis 06po6kn kynbtypu engorenito HUVECs mas-
Moto kpoBi xBopux Ha HXJIC, ane BoHH He 3aexain BiJ piBHsA (piOpHHOreHy B KPOBi LHX MALi€HTIB.

3. IMinBuiuenns konuentpauii TNF y kposi xBopnx Ha HXJI cenesinku Moke ClpUsiTH yTBOPEHHIO (iOpuHO-
BHX Aeno3uTiB Ha moBepxHi CE, 1m0 Moxe GyTH MOB’s3aHO 3 MpoLecaMi PO3MOBCIOKEHHS XBOPOOH B OpraHi3mi.

4. TNF i piOpuHOreH € noteHuUiiiHUMY G100 YHUMH MapKepaMH 115l KOpeKLil MiKpOLMPKYIATOPHUX i Hapa-
HEOIIaCTHYHMUX ycKaanuens npu HXJIC.
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YPOBEHb ®AKTOPA HEKPO3A OMYXONEM (TNF) U ®UEPUHOIEHA B NNA3ME KPOBU EOJIbHbIX

C HEXOMXKUHCKUMU TMM®OMAMMU CENE3EHKU KAK BO3MOXHbIE MOKA3ATENN

AN KOPPEKLUU MUKPOLIMPKYNATOPHOIO PYCIA

bapuaka B.A., Mamaan B.JL, IlIpumax C.B., Eecmaxesuu H.H., Eecmaxesuu FO.J1., Hnoenko B.@.,

Boirzosckas A.H., Jlocunckuii B.E.

Peszrome. B cratbe NPEACTABICHBI JAHHBIC O B3aUMOCBA3M MEKY MOBBIMICHHBIM COACPKAHUEM TNF u KOHLIeHTpaLlMCﬁ
(ubpunorena B riasme kpou 60s1bHBIX ¢ HXJIC 1 BO3MOMKHBIM BJIMSIHUEM STHX NPOTEUHOB HA CMEHY a/lre3HBHbIX CBOHCTB
COCYIUCTOrO JSHAOTE/IUSA, YTO MOKET MMETh ONPEACICHHOEC OTHOLICHHUE K PACHPOCTPAHCHHUIO OIYXO/IM B OpraHu3me.
TTosyyeHHble pe3ylbTaThl yKa3hiBAIOT HAa BO3MOXKHOCTH MCIONb30BaHMs nokasaresneil yposus TNF u dubpunorena B
KPOBH B POJIM MOTEHLMALHBIX OHOJIOrMYECKMX MAPKEPOB JUIsi KOPPEKIMH MUKPOLMPKYISTOPHBIX U NAPaHEOIaCTHYECKUX
ocnoxknennii npu HXJIC.

Kniouesvie crosa: numgoma, TNF, hubpunozen, aozesus, HUVECs, K562, L1210.

THE LEVELS OF TUMOR NECROSIS FACTOR (TNF) AND FIBRINOGEN IN PLASMA PATIENTS WITH
NON-HODGKINS LYMPHOMA OF SPLEEN (NHLS) AS POSSIBLE MARKERS IN CORRECTION OF
MICROCIRCULATION DISTURBANCIES

Barilka V.A., Matlan V.L., Prymak S.V., Yevstachevych LY., Yevstachevych Y.L., Indenko V.F., Vygovska Y.I.,

Loginsky V.E.

Summary. New data about relationships between elevated TNF level and increased fibrinogen concentration in blood of
NHLs patients are presented in article. A possible influence of these proteins on changes of adhesive properties of HUVECs
and consequently on tumor widespreading in organism are discussed. Obtained results indicate that both TNF and fibrinogen
levels may be possibly used as potential biologic markers for correction of microcirculative as well as paraneoplastic
complications in HNLs.

Keywords: lymphoma, TNF, fibrinogen, adgesion, HUVECs, K562, L1210.
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