KNIHIYHA TA EKCNEPUMEHTAJZIbHA MEOULIUHA

Abstract. The mesenchymal stem cells (MSC) of the Warton’s jelly of the human umbilical cord give
immunomodulatory effects, stimulate oligodendrogenesis, secretion of anti-inflammatory cytokines, and decrease
demyelinization in the central nervous system in experimental allergic encephalomyelitis (EAE). These properties
can be extremely important for the correction of autoimmune states.

Aim of the study. To study the influence of the umbilical cord —derived MSC and anti-inflammatory IL-10 on EAE’s
course. Object and methods. The study was conducted on 46 white, non-breeding, sexually mature female rats
weighing 200-230 g. The recurrent course of the EAE was induced via injection of homogenate of the rat’s spinal
cord with Freund’s adjuvant (produced by “SIGMA”, USA) into the hind limb on the plantar surface. Animals were
divided into 4 groups with different intravenous or subccipital injection scheme IL-10, MSC and MSCT. All animals
were divided into 4 groups depending on the MSC and IL-10 treatment scheme. Synthesis of recombinant IL-10
and transfection with plasmid containing the cDNA variant of the IL-10 gene in MSC of Warton’s jelly of the human
umbilical cord dangers of the 2nd passage were conducted at the Institute of Molecular Biology and Genetics of
the National Academy of Sciences of Ukraine. The degree of gravity of the clinical condition was evaluated in balls.
Statistical processing of the data was performed using MS Excel 2007 and STATISTICA 6.1. Results. In animals of all
experimental groups, the average severity of the condition (1.3 — 1.8 points) was found at the peak of the illness
(20-22 days) and the chronic remitting course of the disease. In the comparison group (No. 1), the peak of clinical
manifestations was observed at 22 days. In rats of group 2 after transplantation of xenogeneous MSCs for 17 days
from the induction of EAE, the state deteriorated statistically insignificantly. The peak of clinical manifestations EAE
was displaced for 20 days. Next, there was a gradual regress of the EAE clinic with a complete clinical recovery for 32
days. The course of EAE up to the peak of clinical manifestations in group Ne 4, which received two-stage treatment
with interleukin and MSC, similar to the course of EAE in group Ne 2. However, after subocipital administration of
interleukin and MSC at day 17th, the severity of the EAE course increases significantly in the first two days followed
by a statistically insignificant faster improvement compared to group Ne 2. A similar dynamics of recovery is observed
in-group Ne 3, which was introduced with subocipital administration of MSCT. Acceleration of the decline of the
indicator of the severity of the clinical condition in groups 3 and 4 was for both of the above-mentioned study groups
— 50% on the 28-th day. Conclusions. The use of MSCT, anti-inflammatory IL-10 and MSC in various combinations
promotes complete clinical healing of animals up to 32th days of experiment. Comparison of dynamic rows shows
a greater efficacy of intravenous use of IL-10 for 10th day and 17th day — of MSC with IL-10 and suboccipital MSCT.

Key words: experimental allergic encephalomyelitis, mesenchymal stem cells, interleukin-10, transfection of the
gene, xenotransplantation.
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38’A30K ny6nikauii 3 N1aHOBMMMU HayKOBO-A0CAIA-
HUMMK poboTamun. POBOTY BUKOHYBANW y paMKax Aep-
6roaxeTHoi Temun 0116U001533 «EHepreTnyHi npouecu
Y MITOXOHAPIAX PAKOBWUX KANITUH Ta renaTouuTiB 3a Aii
a307/1iB i NOXiAHMX dypaHy 3 NPOTUNYXJMHHOK aKTUBHIC-
THO».

Bctyn. OHKO/OTiYHI 3aXBOPOBaHHA 3aiMaloTb Apyre
micue cepef NPUYMH CMEPTHOCTI HaceneHHA nicna cep-
LLeBO-CYAMHHMX 3axBOptoBaHb. OAHier0 3 HaWbinbw no-
WwnpeHux ¢opm Heonnasii € nimpoma, sika CTaHOBUTb
55,6% ycix BunagkiB paky kposi [1]. Jlimpoma — ue
rpyna remaTonoriYHnX 3aXBOPOBaHb NiMPATUYHOI TKa-
HUHW, ONA AKOI XapaKTepHe 36inbleHHA NiMPaTUYHMX
BY3/1iB i HEKOHTPO/IbOBAHE HAarpoOMaKeHHA y BHYTPIL-
HiX opraHax pakosux simoouunTis. Jlimpomy HemeT-Ken-
Hepa (NK/Ly) WnpoKo BUKOPUCTOBYIOTb AK MOAE/b PaKy

3a pocnigxeHHA edeKTiB Pi3HUX NPOTUNYXANHHUX XiMi-
oTepaneBTUYHMX Npenaparis [2].

Bigomo, Wwo HeonsasmaTUYHa TpaHchopmaLia TKa-
HWUH CYMNPOBOAKYETbCA 3MIHOK OKWUCHO-BiZHOBHOI piB-
HOBArM BHACMILOK 3POCTAHHA PiBHA aKTUBHWUX Gopm
OkcureHy (A®O). Lle npm3BoaMTb A0 aKTUBALLT npoue-
Cy NepoKcUaHOro okncHeHHa ainigis (MON) [3,4]. NON
NPOXOAUTb Yy BCIX MEMOPAHHUX CTPYKTYypax, y T.4. MiTo-
XOHAPIAX, MiIKpocoOMax, 060/I0HKax epUTPOLMUTIB, Ni30-
comax i membpaHax eHA0NNa3MaTUYHOTO PETUKYYMY.

TpuBa€ iHTEHCUMBHWMIA MOWYK HOBUX edEeKTUBHUX
NPOTUNYXNMHHUX NpenapaTis [5]. OcobaunBoto rpynoto
PEeYOBMH, AKUM NPUTAMAHHUIA WMPOKUIA CNeKTp Aji, €
NoxiAHi Tia3oniB, AKI NPOABAAIOTL OKPIM aHTUNYXAUHHOI
[6-10,11,12] Takox aHTMBaKTepiltHy, NpOTUrPUBKOBY,
NPOTUBIPYCHY, NPOTM3ananbHy, NPOTUCYAOMHY Ta aH-
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TMAenpecuBHy akTMBHIcTb [13]. MoxiaHi TiasoniB 34aTHi
B3aemoiaTh 3 AP0, AKi yTBOPIOKOTLCA Y KNITUHAX 3a pi3-
HUX NaTONOTIYHKUX CcTaHiB [14].

Bigomo, Wwo y npouecax BUBeAEHHSA NiKapCbKUX npe-
napaTiB 3 OpraHi3my Bak/IMBY pPOJib BiZirpae neyviHka, Ak
OCHOBHWI AETOKCMKYOUNIA OpPraH y NI0AUHWU Ta TBAPUH.
Tomy ANA BCTAHOB/IEHHA piBHSA 6€3MeYHOCTi HOBOCWH-
TE30BaHWX PEYOBMH AOLiIbHO AOCANIAXKYBATU YHKL-
OHANbHUM CTaH KAITUH NeyiHKW. 30Kpema, BNAMB Ha
Bi/IbHOPAAMKANbHI NPOLECH Y KAITUHAX NEYiHKM MOXKe
CBiMNTM NPO MOXKAUBI MeXaHi3MM HeraTuBHMX Nobiy-
HUX edeKTIB, AKi YacTO CYyNPOBOAKYIOTb MPUIAOM TUX YK
iHLWMX NiKaPCbKMX Npenaparis.

OTKe, BUBYEHHA NPOLECIB OKUCHEHHA Ninigis y pa-
KOBMX Ta HOPMANbHUX KNITUHAX 3a Aii HOBUX NPOTUNYX-
JIMHHWUX CMONYK € aKTyaJIbHUM A1 PO3YMIHHA MeXaHi3-
My Aii Ta NigBULWEHHS iX epeKTUBHOCTI.

Meta pgocnig)KeHHA: BUABNEHHA 3MiH BMICTy npo-
OYKTiB MEPOKCUAHOIO OKMCHEHHA NiNigis i BMICTY cynep-
OKCUAHOIO paaunKany sk y pakosux (nimpoma y muiuei)
TaK i HOPMaNbHUX KANITMHaX (renaTouuTn 340POBMUX
MULLEel) 3a A4jii HOBOCMHTE30BaHOrO NOXigHOrO Tiasony.

06’eKT i MeToau gocnigKeHHA. JocniaKeHHs piBHA
npouecis MOJ1 NpoBOANAN HA HENIHIMHMUX MULIAX-Cam-
usax macoto 20-30 r 3 npusutoto nimbpomoro NK/Ly. Ac-
uuTHY dopmy NimdomMn NPUBMBAAM METOLOM BHYTPILU-
HboYepeBHOI iHOKyAALiT muwam 10-15 mnaH pakosBux
KNTUH. AcuuT Bigbupann ApeHyBaHHAM 4YepeBHOI Mno-
POXHUHU MULLEN CTEPUBHUM LINPULOM Nig, eTepHUM
Hapko3om Ha 7-10 gobwu nicna iHoryAAuji. Ana ekcTup-
nauii Ne4yiHKM MULLIen HapKOTU3YBaU XN0POPOPMOM,
nicna 4oro AekanityBanu, pPobuUAM PO3TUH YepeBHOI
NMOPOXKHUHK | WBMAKO BMpi3anu nediHky. Oxonopaxxe-
HY i NPOMUTY BiZ, KPOBi NeyviHKy noapibHoBann Yyepes
MeTafieBUiA Npec i romoreHisyBasnm B romoreHisatopi
Motrepa-Esenbreiima 3i weunakictio 800 06/xs 3a Tpu
BEPTUKANbHUX XOAiB TOBKAYMKa y CNiBBiAHOWEHHI 1
TKaHMHU 00 8 MA cepenoBULLa romoreHisauii. Cepea-
OoBULLE romoreHisauii mictuno (MM): caxaposy — 250,
EFTA - 1, HEPES - 10; pH 7,2. Mo 1 Mn KOXHOro 3paskKa
neYiHKkM i Nimpomun 3aMopPOoXKYBaIN B MOPO3U/IbHIN Ka-
mepi go —20 °C, aKi, B noAanblIOMY, BUKOPUCTOBYBaNMU
ana pocnigxerb. KinbKicTb 6iKa, B KOXKHOMY 3pasky,
BM3Ha4yanu 3a metogom O. Jloypi [15].

CuHTes 2,5-gM3amileHoro Tiasony, WO BUKOPUC-
TOBYBa/IM Yy PObOTi, AeTaNbHO ONUCAHWUW Yy HaLWiN no-
nepegHin poboti [5]. I3 oaepkaHux y Ui pobOTi
cnonyk Bukopuctanm N-(5-6eHsnn-1,3-tiason-2-in)-3,5-
anmeTun-1-6eHsodypaH-2-kapbokcamig (puc. 1):

PeuyoBWHY po3umnHANM y aumeTuncynbdoKkecuai, [o-
[JaBanu [0 AOCNIAHOTO 3paska (romoreHaT NeyvyiHkM ym
romoreHar fimpommn) y aitoumx KoHueHTpauyiax — 1, 10
Ta 50 MKM Ta iHKybyBanu npotarom 10 xB. Y BifibpaHux
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Puc. 1. CTpyKTypa noxigHoro Tiasony (peuosuHa 1).

3pa3Kax BU3HA4Ya/M iIHTEHCUBHICTb NPOLECIB /1iNONEepPOoK-
cupauii 3a BMiCTOM NepBUHHUKX (rigponepokcuan nini-
[iB) Ta BTOPMHHUX NPOAYKTIB NEPOKCUAHOTO OKUCHEHHSA
niniais, AKi yTBOPIOKOTHCA B peakuii 3 Tiobapbityposoto
KucnoToto (TBK-No3nTMBHI NpoayKTH).

BmicT rigponepokcuais BM3Havyanu GOTOMETPUYHO
3a metoauMKo B. MupoHuuKa [16] 3a OOBXKMHU XBUAI
nornnHaHHA 480 HM. BmicT rigponepokcunais ninigis su-
paasu B YMOBHUX 0AMHULAX HA 1 mr Binka.

TBK-NO3UTUBHI NPOAYKTM BU3HAYa M 32 METOLANKOO
P. Tummnpbynatosa v E. CenesHesa [17]. EKCTUHKLIO BU-
MiptOBaM 3a AOBXKWUHU XBWUAI 532 HM. O6uYMcneHHa BU-
KOHYyBanu 3a popmynoto:

[TER]:L h,
e-vV-C

ne [TBK] — Bmict TBK-NO3UTUMBHUX NPOAYKTIB,
MKMOAb/Mr 6inKa; E — eKCTUHKLIA AocniaHoi npobu;
£ — MONAPHUI KoedilieHT eKCTUHKLIT, piBHMIA 156000
Mxcm?, B po3paxyHKax BWKOPUCTOBYBa/NM 3HayeH-
HA MinimonsipHoro KoeodilieHTa eKCTUHKLI, BUpaxKeHe
AK 156 cm?/MKMONb; V, — o6’em byTaHony; V, — ob6’em
npobu; V — o6’em cynepHaTaHTy; C — KOHLEHTpauin
6inka B cynepHaTaHTi.

BMiCT cynepoKcnaHoro pagmKkany BM3Ha4yanum 3a me-
Togmkoto C. eHnceHKo i B. KocteHka [18].

CTaTUCTUYHY 06POBKY pe3ynbTaTiB A40CNiAMKEHb NPO-
BOAWAN 3 BUKOPUCTAHHAM nporpammnm MS Excel-2013.
[NA OuiHKM AOCTOBIPHOCTI Pi3HULL MiXK CTaTUCTUYHMMMU
XapaKTEPUCTUKAMM ABOX aNbTEPHATUBHUX CYKYMHOCTEN
AaHux BMpaxoByBaau KoediuieHT CTblogeHTa. [locToBip-
HOO BBaXa/laca pisHULA 3a gocToBipHOCTI p > 0,95.

Pe3ynbTatM pocnigeHb Ta iX obroBopeHHs. Ha
puc. 2 npeacTaBaeHO 3MiHM BMICTYy MEPBUHHUX MPOAYK-
TiB okncHeHHA ADO (rigponepoKcuais) y romoreHaTax
nimeomm Ta nediHkM 3a Aji peyoBUHU 1. KOHTPOAbHI
piBHi riaponepokcunais craHosuam 0,02+0,001 ym. oa./
Mmr 6inka (y nimpomi) Ta 0,021+0,001 ym. oa./mr 6inka
(y neyiHui) i mocToBipHO He BigpisHAAUCL. BcTaHoBNE-
HO, LLO pPiBEHb NEPBMHHUX NPOAYKTIB OKMCHEHHA APO y
KNiTMHaxX nimpomu 3pocTaB 3a Aji peYOBMHU Y KOHLEH-
Tpauiax 1i 10 mkM Ha 25i20% BignosigHo. Y neviHui pi-
BEHb rifpoONepoKCcUAiB 3a Aii npenapaTty He 3MiHI0BaBCA,
Ha BigMiHY BiZ, KNiTUH nimbomu, LLLO MOXKe CBIAYMTU NPpO
BiZLCYTHICTb 3HAYHOroO MOro BMN/MBY Ha MpPOLLECU YTBO-
peHHA nepBMHHUX npoayKTie MO/l y nevdiHyi muwen
(puc. 2).
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Puc. 2. 3miHm BMmicTy rigponepokcuais y romoreHatax nimpomm ta
neyviHKM 3a aii noxigHoro Tiasony (peyosBuHa 1) y KOHUEHTpaLiax 1,
10 i 50 mKM. Mim; n = 5. locToBipHicTb: ** — P < 0,01.
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Puc. 3. 3miHu Bmicty TBK-no3uTMBHUX NPOAYKTIB Yy roMOreHaTax
nimbomu Ta neviHKK 3a aji noxigHoro Tiasony (peuosuHa 1) y
KoHUeHTpauifax 1, 10 i 50 mKM. Mtm; n = 5.

Ha puc. 3 npeacraBneHO 3MiHU BMICTY BTOPUHHUX
npoaykTis MOJT (TEK-N03UTUBHMX NPOAYKTIiB) y romore-
HaTax nNimbomm Ta NediHKM 3a aii pevyoBuHU 1. KoHTp-
ONbHi piBHI TBK-MO3UTUBHWX NPOAYKTIB CTAaHOBUAU
0,026%0,03 mkmonb/mr 6inka (y nimébomi) Ta 0,032+0,02
MKMOIb/Mr Binika (y neyiHwi) i JOCTOBIPHO He BiApi3HA-
ncb. Bmict BToprHHUX npoaykKTie MOJ1 He 3miHlOBaBCA
32 Ail peYOBUHM Y BCiX AOCNIAKYBAHUX KOHLLEHTPALLiAX
AK Yy romoreHati impomu, TaK i y romoreHaTi neyiHku
(puc. 3).

Ha puc. 4 npeactaBneHO 3MiHM BMICTy CynepoKcua-
HOro paguKany y romoreHatax nimpomm Ta neyviHkKM 3a
Aii peyoBnHU 1. KOHTPONIbHUI piBEHb CYynepoKCcMaHO-
ro paaukany 6ys cyTteBo BUWMiA y nimepomi (0,75+0,03
HMONb/rxC), HiX y neviHui (0,2+0,01 HMmonb/rxC, P <
0,01). BcTtaHOBNEHO, WO Y roMoreHaTi nimpomm BmicT
CYynepoKCUAHOro pagmkany [OCTOBIPHO 3HUMKYBABCA
3a Aii 4OCNiAXKYBAHOI pevyoBMHM Y KOHLUeHTpauiax 1, 10
i 50 MKM Ha 11, 14 ta 19% sBignosigHo. BmicT cynep-
OKCMAHOTO pagMKany y romoreHati neviHkmM gOCTOBIPHO
3HMXKYBABCA 3a Aii pe4oBUHM 1 TiNbKKM y KOHLEeHTpau,ji 10
MKM (Ha 15%) (puc. 4).
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Puc. 4. 3MiHM BMiCTy CynepoKCcMAHOro paguKany y romoreHatax
nimbomu Ta neviHKM 3a Aji noxigHoro Tiasony (peyosuHa 1)
Yy KOHueHTpauiax 1, 10 i 50 MKkM. M+m; n=5.

[ocrosipHicTtb: * — P < 0,05; ** - P< 0,01
* k%

Bigomo, Wwo piBeHb BiNIbHOPAAMKaAbHUX MPOLECiB
BM3HAYa€eTbCA 0aNaHCOM NPOOKCUAAHTHUX Ta aHTU-
OKCUAQHTHUX pPeakLUil y KaiTHax. OCHOBHOW MNpuUYmn-
HOM BiIbHOPAAMKaNbHUX NMpPOLECiB y KaiTuHax € ADO,

OKEPEeNnom AKX Yy KNITUHI € MITOXOHAPIT, Aie NPOXOANTb
OCHOBHW NPOLLEC KNITUHHOTO ANXaHHA.

Y nonepegHix gocniaxkeHHax nposegeHnx N. Finiuk
et al. [5] BcTaHOBNEHO, WO AocniaxKyBaHe y poboTi no-
XifiHe Tia30/ly Ma€ BUCOKMM UUTOTOKCUYHUI edeKT Ha
KNITUHHMX NiHiax U251 rniobnactomun i WM793 menaHo-
MU, Hawi nonepegHi AaHi BUABUAK, WO AOCAIOKYBaHe
noxiZiHe Tia3o/ly BTPayasio CBOK LMTOTOKCUYHICTb CTO-
COBHO PAKOBMX K/NITUH, KOIM 3aCTOCOBYBA/IM PEHOBUHU-
3aTpMmyBaui (ckeBeHaxepu) ans A®O.

LocnigxKyBaHe noxigHe Tiazony (peyosBuHa 1) BU-
KNMKANo 3POCTAHHA TiZPOMNEepPOKCUAIB, WO MOXKe byTu
3yMOB/IEHE, HAMPWKNAL, 3HWKEHHAM aKTUBHOCTI 4u
KiNIbKOCTi pepMeHTiB aHTMOKCMAAHTHOI cuctemu (KaTa-
Nasu un rayTaTioHnepokcmaasu). MoxKHa npunycTuTy,
WO 3HUXKEHHA aHTUMOKCUMAAHTHOI aKTMBHOCTI 3a 4ii pe-
YOBUHM 1 MoxKe BYTU YaCTUHOK MexaHi3my 36inblueHHA
YYT/IMBOCTI PAKOBUX KAITUH [0 NPOTUMYXIMHHUX Npena-
paTiB. BmicT TBEK-N03UTUBHMX NpoAyKTiB y nNimbomi He
3miHloBaBCA. HaTtomicTb, piBeHb CynepoKcMaHoro paau-
KaJly 3HW)KYBABCA, LLLO MOXe CBiZUUTM MPO Te, Lo AaHa
peyoBMHa, MMOBIpHO, B3aemogie 3 APO. Ha BiamiHy Big,
KNITUH Nimbomm, y romoreHaTi neviHkM BMICT rigpone-
poKkcmais i TBK-NO3UTUBHUX MPOAYKTIB MPAKTUYHO He
3a3HaBaB 3MiH.

TakMM YMHOM, Ha HawWy AYMKY, MOXigHi Tia3onis €
nepcnekTMBHMM MaTepiasioM 1A BUBYEHHSA iX LUTOTOK-
CMYHOCTI WOAO0 PAKOBMX KAITUH. OTpMMaHi pe3ynbTatn
LEeMOHCTPYHoTb, Wwo APO, o4eBUAHO, 3a/1y4YeHi y NpoTuU-
NYXJANHHY Ait0 NOXiAHMX Tia30/y, afie IXHA NPOo- Ta aHTU-
OKCUAAHTHA Aif NoTpebye A0AATKOBUX AOCAIAKEHD.

BucHoBKM

1. focnigxKyBaHe noxigHe Tiazony y romoreHaTi nim-
oMM 3yMOB/IOE 3POCTAaHHA PiBHA TiApPOMNEPOKCUAIB,
TOAi AK BMIiCT TEK-NO3UTUBHUX NPOAYKTIB HE 3MIHIOETb-
cA. HaTtomicTb, piBeHb CynepoKCUMAHOro paguKany 3Hu-
YKYETbCA, WO MOKE CBiAUMTM NPO Te, Lo JaHa pevyoBUHA
B3aemogie 3 APO.

2. Ha BigmiHy Big, KniTMH nimdomm y romoreHari
neyiHKM noxigHe Tia30ny He 3MiHIOE piBeHb rigpone-
pokcugais i TBK-no3mntnBHUX npoaykTie. PiseHb cynep-
OKCMAHOTO paguKany B NeviHui AeLwo 3HUKYETbCA 3a 4ii
PEYOBUHU TiIbKM Y KOHUEeHTpaLii 10 MkM.

3. OTKe, pocnigXyBaHe noxigHe Tia30ny aKTMBYE
npoLecu yTBOPEHHA MEePBUHHUX MPOAYKTIB NepoKcua-
HOr0O OKWCHEHHA NinigiB y KAiTMHAxX nimeomum i npak-
TMYHO He BMJIMBAE Ha L Npouecu y 340pO0Bii nediHL,.
MoxHa NpUNycTUTK, WO LUUTOTOKCMYHA AiA NOXigHOro
Tiazony peanisyeTbes yepes B3aemogito APO. Taki 3miHM
NepoKCUAHOTO OKUCHEHHA NOBUHHI CNPUATY 36inblueH-
HIO YYTAMBOCTI KAITUH nimpomMmn A0 NPOTUNYXANHHUX
npenaparis.

MepcnekTMBM NoAanblUMX A0CiAXKeHb. HeobxiaHo
O0CNiANTY BNIMB NOXiAHOTO Tia30/1y Ha aKTUBHICTb dep-
MEHTIB @aHTMOKCUAAHTHOI CUCTEMM 3aXUCTY Ta Mapame-
TPY AUXaHHA | OKUCHOro pochopuntoBaHHA, 30Kpema 3a
YMOB in vivo.
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BI/IbHOPAZIUKA/IbHI NPOLLECU B K/TITUHAX IIMPOMM NK/Ly i FENATOLUTAX 3A Ali HOBOCUHTE3OBAHO-
ro NoXigHoro TIA3oNny

Wanan A. P., MangsuHeub C. M., FpeHtox B. M., ®iHtoK H. C., Babcbkuii A. M.

Pe3tome. BrBYEHO BMN/IMB HOBOCMHTE30BaHOro noxigHoro Tiasony N-(5-6eH3un-1,3-tiazon-2-in)-3,5-gumeTnn-
1-6eH30dypaH-2-KapboKcamify Ha BMIiCT NEPBUHHMUX i BTOPUHHUX NPOAYKTIB NEPOKCUAHOIO OKMCHEHHS Minigis Ta
CYNepoKCUAHOro paauKkany y KniTMHax muwadoi nimpomu HemeTt-KenHepa Ta nediHui muwen. PiBHi rigponepokcu-
Ais ninigis, TBK-N03MTUBHUX Ta CynepoKCUAHOro pagmKany BU3Haya M CnekTpopoTOMETPUYHO Y TOMOreHaTi KNiTUH
nimbomum Ta romoreHati neviHkKM muwwi nicna iHKy6aLii i3 npenapatom Bnpoaos: 10 x8. Y romoreHaTti nimbomu 3a aji
npenapaTy piBeHb rigponepoKcnais 4OCTOBIPHO 3pOCTaB, TOA AK Y rOMOreHaTi MeyviHKM He 3miHtoBaBcA. PiBeHb TBK-
NO3UTMBHUX NPOAYKTIB HE 3MiHIOBABCA AIK Y roMoreHaTti impomu, TaK i B romoreHaTi neyiHKkuK. PiBeHb cynepoKkcma-
HOTrO pagMKany 3HUKYBABCS AK Y roMmoreHati impomu, Tak i y romoreHaTti nediHkM. OT:Ke, noxigHe Tiazony aKTUBYE
npouecy yTBOPEHHA NePBUHHUX NPOAYKTIB, HE BNJIMBAE HA PiBEHb BTOPUHHUX MPOAYKTIB MEPOKCUAHOIO OKUCHEHHSA
ninigis, ane 3HWKYE piBEHb CYNEPOKCUAHOIO pPaanKany y KnituHax nimeomu. Taki 3MiHM NEePOKCUAHOIO OKUCHEHHA
NOBUHHI CNPUATK 36ibLLUEHHIO YYTANBOCTI KNITUH NIMPOMM 10 NPOTUMNYXIMHHUX NpenaparTis.

Kntouosi cnosa: nimpoma, noxigHi Tiazony, BinbHOpaanKanbHi NPOLLECH, LUTOTOKCUYHICTD.

CBOGOAHOPAAUKA/BbHBIE MPOLLECCHI B KNIETKAX IMM®OMbI NK/Ly U TENATOLUMUTAX NPU OEN-
CTBUA HOBOCUHTE3UPOBAHHOTIO NPOU3BOAHOIO TUA3O0A

Wanau A. P., MangauHey C. M., MpeHtox B. M., PuHioK H. C., Babckuii A. M.

Pe3stome. M3yyeHO BAMSIHME HOBOCMHTE3MPOBAHHOINO MpousBogHoro tvasona N-(5-6eH3un-1,3-Tnason-2-un)-
3,5-aumeTun-1-6eH3odypaH-2-kapboKkcammaa Ha cofepraHue NepBUYHbBIX U BTOPUYHBIX MPOAYKTOB NEPEKUCHO-
ro OKUCNEHUA IMMNA0B U YPOBEHb CYNEPOKCUAHOIO paanKana B KaeTkax nmmobomsl HemeTt-KenHepa u renatoum-
Tax Mbiweln. YpOBHU rugponepokcnaos amnuaos, TEK-nonoxntenbHbix NPOAYyKTOB M CyNnepoKCUAHOro paguKana
onpeaenanv cnekTpoGoTOMETPUYECKN B TOMOTreHaTe KAeTOK IMMGOMbI M TOMOreHaTe NeyeHn Mbllln NOCae UHKY-
6auum c npenapaTom B TedeHnn 10 MuH. B romoreHate AiMMdombl Npu AeNCTBUM NpenapaTta ypoBeHb MMAPONepoK-
CMO0B AOCTOBEPHO BO3PACTasl, TOrAa Kak B romoreHaTe nevyeHn He nsmeHsanca. CogepykaHme TEK-nonoxuTeNbHbIX
NPOAYKTOB HE M3MEHS/ICA KaK B romoreHate MMQOMbI, TaK U B rOMOreHaTe neyeHu. YpoBeHb CynepoKCUAHOro
pafMKana CHUXKaACA Kak B romoreHaTe 1MMQOMbI, TaK U B romoreHaTte neyeHun. Takum obpasom, NponsBoaHoOe TH-
a30/1a aKTUBMPYeT npoueccbl 06pa3oBaHMA NePBUYHbIX MPOAYKTOB, HE BAUAET HA YPOBEHb BTOPUYHbIX NMPOAYKTOB
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NepeKUCHOro OKUCIEHNUA MNUAOB, HO CHUXKAET YPOBEHb CYNEepOoOKCUAHOMO paZMKana B Knetkax iumeoombl. Takue
M3MEHEHUS NEPEKUCHOTO OKUCIEHUA LOMKHbI CNOCOOCTBOBATL YBE/IMYEHUIO YYBCTBUTENIBHOCTU KNETOK TIMMbOMDbI
K MPOTUBOOMNYXO/IEBbIM Npenaparam.

Kniouesble cnosa: iMmdoma, Npom3BoaHbIe TMa30/a, CBO60AHOPaANKA/bHbIE MPOLLECCHI, LLUTOTOKCUYHOCTb.

FREE-RADICAL PROCESSES IN NK/Ly LYMPHOMA CELLS AND HEPATOCYTES UNDER THE EFFECT OF THIAZOLE
DERIVATIVE

Shalai Ya. R., Mandzynets S. M., Hreniukh V. P., Finiuk N. S., Babsky A. M.

Abstract. Research purpose. To study the influence of new thiazole derivative N-(5-Benzyl-1,3-thiazole-2-yl)-3,5-
dimethyl-1-benzofuran-2-carboxamide on the level of primary and secondary products of peroxide lipid oxidation,
and superoxide radicals in the mouse Nemeth-Kellner lymphoma (NK/Ly) cells and hepatocytes.

Object and research methods. Studies were performed on nonlinear male mice weighing 20-30 g. Two groups of
mice were used. Mice from the first group grafted lymphoma and healthy mice from the second group were used
for study of liver. The ascites form of lymphoma was passaged by intraperitonial inoculation of 10-15 million cancer
cells to mice. Thiasole derivative (compound 1) was dissolved in dimethyl sulfoxide and added to the test sample
(lymphoma or liver homogenate) in final concentrations of 1, 10 and 50 uM. The levels of lipid hydroperoxides,
positive products of thiobarbituric acid (TBA) and superoxide radical were determined spectrophotometrically in a
homogenate of lymphoma cells and liver homogenate after incubation with the drug for 10 minutes.

Research results and their discussion. In the homogenate of lymphoma, the level of hydroperoxides has
increased significantly by compound 1, that may indicate a damaging in the antioxidant defense system, while the
hepatocyte fraction in the membrane fraction has not changed. The level of TBA-positive products has not changed
in both lymphoma homogenate and in the liver homogenate. The level of superoxide radical significantly reduced
in lymphoma under the influence of compound 1. Thus, the derivative of thiazole activates the processes of the
formation of primary products of peroxide oxidation of lipids in the cell-lymphoma cells. At the same time, there
is a significant decrease in the level of superoxide radicals. Such changes in peroxide oxidation may increase the
sensitivity of lymphoma cells to antitumor drugs.

Conclusions

1. In lymphoma homogenate thiazole derivative increases the level of hydroperoxides, whereas the content of
TBA-positive products does not change. At the same time, the level of superoxide radicals decreases, which may
indicate that compound 1 may interact with the active forms of oxygen.

2. Unlike in lymphoma cells, the presence of compound 1 in the liver homogenate does not change the level of
hydroperoxides and the content of TBA-positive products. The level of the superoxide radical was slightly reduced
by the action of the compound 1 only at a concentration of 10 uM.

3. Thus, the studied thiazole derivative activates the processes of the formation of primary products of lipid
peroxidation in lymphoma cells and practically does not affect these processes in the healthy liver. It can be assumed
that the cytotoxic action of the thiazole derivative is realized through the interaction with active forms of Oxygen.
Such changes in peroxide oxidation should increase the sensitivity of lymphoma cells to antitumor compounds.

Key words: lymphoma, thiazole derivatives, free radical processes, cytotoxicity.
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38’A30K ny6nikauii 3 N1aHOBMMM HAayKOBO-AOCNIA-
HUMK poboTamu. Pob6oTa € HpparmeHTOM HayKOBOI TEMMU
«Po3pobutn amdepeHuinoBaHi KOMNJIEKCU CaHAaTOPHO-
KYpOpTHOI peabinitauii HalbinblWw NOLWMPEHUX CYMNyTHIX
3aXBOPIOBaHb Yy AiTel nicna paaMKanbHOro NiKyBaHHS
oHKonatonorii», Ne aep>asHoi peectpauii 0111U004328.

Bcryn. B oCTaHHi YOTMPKU OECATUNITTA BiA3HAYaETbCA
MOMITHE MOAINWEHHA NOKA3HMKIB LOBrOCTPOKOBOI BUXKM-

BAHOCTI Npw BiNbLUIOCTi 310AKICHMX HOBOTBOPEHD Y AiTei
i nigniTkie. Mpumipom, B CLUA y 1960 p. NOKa3HMKK 5-niT-
HbOI BUXXMBAHOCTI cTaHOBMAM MeHLWwe 30%, a Ao 1990 p.
BOHW niasuwmnmnca go 70%. B Anrnii, 3a gaHumm MaH-
YeCTePCbKOro ANTAYOro PAKOBOTrO PETICTPY Liel MOKa3HUK
cknagae 60% [1].

Cnig, 3a3HaunTW, WO pe3ynbTaT JiiKyBaHHA 3ane-
KaTb He TiIbKMU Bif, BUAY 3/10AKICHOrO 3aXBOPIOBAHHSA i
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