MHUHUCTEPCTBO OBPA30BAHUSA PECITYBJIMKHU BEJIAPYCH
BEJIOPYCCKHWH 'OCYJAPCTBEHHBIA YHUBEPCUTET
BUOJIOTNYECKUA ®AKYJIBTET

Kadenpa reseruxku

YIKOBA
Arnast ButanseBHa

W3MEHEHUS AKTUBHOCTH M CTPYKTYPBI MUTOXOHIPUI
KJIETOK HEK-293 TP OKUCJIMTEJIBHOM CTPECCE

AHHOTaLIUS

K JIUTTIOMHOM padoTe

Hayunslii pykoBOIUTEB:
KaHAUAaT OMOJIOTUYECKUX

Hayk, goueHT C.B. I'nyuien

Mumnck, 2016



PE®EPAT
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OKUCJIMTEJIBHBIA  CTPECC, CBOBOJHBLIE PAJIUKAJIBI, MMTOXOHJIPUH,
MUTOXOHJIPUAJIbHbIN MEMBPAHHbIN [NOTEHILIMAIJI (MMII),
TPAHC®OPMUPOBAHHBIE OMBPMOHAJIBHBIE KJIETKU ITOUKHN YEJIOBEKA (HEK-
293), TUJAPOIIEPOKCHU]] TEPTBYTWJIA (I'lITh), MEJIATOHUH, JIAKTO®EPPUH,
AJIKAJIOWJIbI, AUMAJIMIIVH, BUHKAMUH, TPUIITAMUH, AHTUOKCHUJIAHTHBIN
OOOEKT, POJAMHNHI23.

O0beKT wHccIeI0OBAHUA:  [EpEeBUBAaeMasi KyJbTypa ASMOPUOHAIBHON MOYKHU
yenoBeka HEK-293T (HEK293).

Leap padoThl: pa3paboTKa TECT-CHCTEMbI JJIsi OLEHKM BIUSHUS Pa3IHYHBIX
COCAVMHEHN Ha AKTUBHOCTh W CTPYKTYPHBIE XAapaKTEPUCTUKH MUTOXOHIPUU
KYJbTUBUPYEMBIX KIIETOK YEJIOBEKA.

MeTtoasbl uccjie0BaAHHUA: [TUTOJIOTMUYECKUE, TUCTOJOTUYECKHUE, KOJIMUYECTBEHHBIE,
MUKPOCKOTIUSI.

ITosry4yeHHBIE pe3yJbTaThl: B X0/1€ IPOBEAECHHON pabOTHIOBUIO YCTAHOBIIEHO, YTO
KyJIbTUBUpYeMble KiIeTKH KyapTypbl HEK293 moryt ObITh MCIOJIB30BaHBI IS
JETEeKIUA W OLEHKH OKHCIUTEIBHOIO CTPECCa, BBI3BAHHOIO Pa3Iu4YHBIMU
coenuHeHusiMU.  JlokazaHo, u4TO (ayopecueHTHblii 30Ha R123  xopomio
BU3YAJIM3UPYET H3MEHEHUS MHTOXOHJIPUH B XOJE€ OKHUCIUTEIBHOIO CTpecca.
OOnapyxeHa YeTKash KOppensiuus H3MEHEHUs YPOBHS MHUTOXOHJAPUAIBHOTO
MEMOpPAHHOI0 MOTEHLUAada C U3MEHEHMSIMHM B CTPYKTYpe€ MHUTOXOHAPUHN KIIETOK
KYJIbTYPbI HEK?293. DKCTIEPUMEHTAIBHO MOKa3aHo, 4TO
TUJIPONIEPOKCUATEPTOYTHUIIA  BBI3BIBAET  XOPOIIO  BBIPAKEHHYIO  CTPECCOBYIO
peaKuuI0 UM MOXKET ObITh MCIOJNb30BAaH KaK IOJOXKHUTENIbHbBI KOHTPOIb JUIs
TECTUPOBAHUS aHTHOKCHJIAHTOB.OIpPEAEIIEHO, YTO U3 BCEro CHEKTPa TEKCTYPHBIX
napaMmeTpoB, mnapameTrp Enthropy HamOosiee afekBaTHO ONUCHIBACT W3MEHEHUs
TEKCTypbl MUTOXOHJAPHUOHA U MOXET OBbITh HCIHOJb30BAaHKAK JOMOJIHHUTEIbHBIN
METOJ1 OLIEHKH BIIUSHMS COEIUHEHUN HA CTPYKTYPY MUTOXOHIPUH.



ABSTRACT
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OXIDATIVE STRESS, FREE RADICALS, MITOCHONDRIA, MITOCHONDRIAL
MEMBRANE POTENTIAL (MMP), TRANSFORMED HUMAN EMBRYONIC KIDNEY
CELLS (HEK-293) HYDROPEROXIDE, TERTBUTYL (TBHP), MELATONIN,
LACTOFERRIN, AN ALKALOID AYMALITSIN, VINCAMINE, TRYPTAMINE,
ANTIOXIDANT EFFECTS, RODAMINI123.

Object of research: an inculcated culture of human embryonic kidney HEK-293T
(HEK293).

Objective: Development of test systems to evaluate the effect of various
compounds on the activity and structural characteristics of mitochondria of
cultured human cells.

Methods: cytological, histological, quantitative microscopy.

Results: during conducted work it was found that cultivated cells of the HEK293
culture can be used for the detection and evaluation of the oxidative stress which
caused by different compounds. It was proved that fluorescent probe R123
visualize changes of the mitochondria during the oxidative stress in a proper way.
Clear correlation of changing of the level of mitochondrial membrane potential
with changing in the structure of mitochondrial cells of the HEK293 culture was
found. It was shown experimentally that the tert-butyl hydroperoxide causes well
expressed stress reaction and can be used as positive control for antioxidants tests.
It was determined that parameter Enthropy most adequately describes the change
in texture of mitochondrion from all the entire spectrum of texture parameters, and
can be used as additional method of evaluation of the compounds effect on the
structure of the mitochondria.
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AKICJIAJIBHBI CTPOCC, CBABOHbIA PA/JIbIKAJIBI, MITAXOH/IPBII,
MITAXAH/PBIAJIbBHBI MEMBPAHHBI TATOHUBIAT (MMII), TPAHCOAPMABAHBIA
OMBPLIAAHAJIBHBIA KJIETKI HBIPKI YAJIABEKA (HEK-293), T'TAPAITEPAKCI/]
TAOTPABYLIUIA (I'ITB), MEJIATAHIH, JIAKTA®EPBIH, AJIKAJIOIIbI, AUMAJIILIIH,
BIHKAMIH, TPBIIITAMIH, AHTBIAKCIZJAHTHbBI O®EKT, POOAMIH123.

AO’eKT aacjieABaHHA: [I€paBUBacMas KyJabTypa IMOpbISHaIbHAN HBIPKI yajgaBeKa
HEK-293T (HEK293).

MbaTa paboThl: pa3npaioyka TICT-CICTIMBI JIJIs allPHKI YIUTBIBY pa3HACTalHbBIX
3ITyYSHHAY Ha aKThIYHACIb 1 CTPYKTYPHBISL XapaKTapbICThIKI MITaXOHIPHIH
KyJIbThIBABAEMBIX KJIETAK YajaBeKa.

Metanbl JaciaeIBaHHSA: [[bITATANYHBISA, TICTANATTYHBIS, KOJIbKACHBIS,
MiKpacKarmisi.

ATpbIMaHbIA P33YJAbTATHI: Y BEIHIKY MpaBea3eHHAN pab0OThl ObLIO BhI3HAYAHA,
IITO KyJbThIBaBaeMbls KieTKi KyabTypsl HEK293 Moryis ObIls BIKApbICTaHbI
JUTSL I3TAKILIBI 1 Al[PHKI aKiCIsUIbHAra CTPICy, BhIKJIIKAaHAra pa3HacTailHbIM1
3myudHHsAMI. [lakazana, mto diyapacipHTh 3001 R123 naknagHa Bizyanizye
3MSTHEHH1 MITaXOHJIPBINA ¥ X0/13€ aKicisibHara cTpacy. Bei3Hauana gakinaaHast
KapaJISIIbI 3MSIHEHHS Y3pOYHIO MiTaXaHIpbIslIbHara MeMOpaHHara naTaHIbIsUTy ca
3MeHaMi ¥ CTPYKTYpbI MITaXOHIPbIN KieTak KynbTypsl HEK293.
DKcnepbIMEHTa bHA TTaKa3aHa, IITo T1Ipanepakciy TepTOyTiia BeIKIIIKae 100pa
BBISYJICHYIO CTPICABYIO PIAKIIBIIO 1 MOXKA OBILIb BHIKAPBHICTAHBI SIK CTAHOYYBI
KaHTPOJIb JUIsl TACTABaHHS aHThIAKCIAaHTay. BrI3HauaHa, TO 3 yCAro CHEKTPY
TEKCTYpHBIX napameTpay, napamerp Enthropy Haiibonbin afpkBaTHa amicBae
3MEHbI TAKCTYPbI MITOXOHIPHIOHA 1 MO>Ka OBILlb BHIKAPBICTAHBI SIK Aa1aTKOBBI
MeTaJ alPHK1 YIUIBIBY 3IyUYIHHSAY Ha CTPYKTYPY MITaXOHPHI.



