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PE®EPAT

Junnomuas padota 38 ctp., 8 puc., 2 Tadi., 51 ucroyx.

KJIETOUHAS JIMHUS HEK 293, AP, XW3HECIIOCOBHOCTD,
KYJIbTUBUPOBAHMUE, MOP®OJIOTUYECKUE XAPAKTEPUCTHUKMU,
[MPOJIMD®EPALIMOHHAS AKTUBHOCTD, PI.

O0mBexT uccnenosanud: kierounas tuausg HEK 293.

Ilens paboTsl: m3ydenue >ddekra neiicteus Al**, a Taxke Hu3KHX yposHeEl pH
Ha POCT, )KU3HECTIOCOOHOCTh U MOpQoJioTudeckue xapakrepucTuku kietok HEK 293.

MeTtoabl uCClIENOBaHUS: KyJIbTUBUpOBaHWE KieTouHo JsuHuUM HEK 293
in vitro, n3y4eHue BIUSHUA COJIEH aTIOMUHUS HA MOP(OJIOTHIO U MPOIUPEPALTMOHHY IO
aKTUBHOCTb KJIETOK, orpezenenue xu3znecrnocoonoct kierok HEK 293 ¢ nmomorisio
(byopeciieHTHOM MUKPOCKOIIHUH.

KynpTuBHpOBaHUE )XMBOTHBIX KJIETOK i1 Vitro IOCTATOYHO aKTyalibHas TeMa B
HACTOSIIIIEEe BpeMs, KOTOpas MO3BOJISIET MOAPOOHO U3YyUUTh MTPOLIECCHI, MPOUCXOISIITIIE
B KJIETKE B Xo0j€ e€ kuzHeaesTenbHocTH. OOBEKTOM HCCleIoBaHus Oblia BhIOpaHa
xierounas suaus HEK 293, mockonbky mpoiiecc €€ KyJIbTUBUPOBAHUS JIOCTATOYHO
IIPOCT U JIETKO OCYIIECTBUM B JIaDOpAaTOPHBIX yCIOBUSIX. B kauecTBe cTpecc-hakTopoB
BBICTYIIAIM Pa3IM4Hble KoHIEHTpamuu AT (2 MM, 4 MM, 8 MM) ¥ HU3KHE YPOBHH
pH nuratensHO#l cpeapl. B xome skcrieprMeHTa OIIEHUMBAIOCHh MX BO3JECHCTBUE Ha
MOP(OJIOTUYECKUE XAPAKTEPUCTUKU KIETOK M MPOIU(EPaAlMOHHYI0 aKTUBHOCTH C
MOMOIIBIO MPSAMOTO MOACYETa YUCIa MEPTBBIX KJIETOK M COIMOCTAaBJICHUS IUIOMIAIN
KOJIOHMM K 0OIIIeH TUIOMAIH OIS 3PSHHMS, a TAK)KEe OMPEIeNsIach KU3HECTIOCOOHOCTh
KJIETOK C TIOMOIIIBIO (hJTyOpeCeHTHON MUKpOCKOIMH U 30H1a Pl. beuto BeIsSIBIICHO, UTO
P TOCTEAOBATEILHOM YBEJIMUYEHUN KOHIIGHTPAIlMU ATIOMUHUSA W TOHMKEeHHH pH
KYJIbTYpPaJbHOM Cpe/ibl MPOUCXOIUIO CHUKEHUE YPOBHS KU3HECTIOCOOHBIX KJIETOK U
ocnabnenre nponu(epaoHHOi akTMBHOCTH. Tak mpu KoHueHTpamuu 2 MM AP*
YHCII0 HEXMU3HECIIOCOOHBIX KIETOK YBEIMYMBAIOCHh B 2 paza, 4 MM A" — B 6 pas,
8 MM AI** — B 8,5 pa3 otHOCUTENLHO KOHTpONs. Takxke npu 2 MM AP u 4 MM AIP*
MPOUCXOIUIIO YMEHBIIIEHUE TUIOMAIN KOJIOHUH OTHOCUTEIHHO TIJIOMIA I OISl 3pEHUS
Ha 18 % u Ha 25 % cooTBeTCcTBEHHO, a npu 8 MM Al** — Ha 57 % 1o cpaBHEHUIO C
KOHTpoJieM. Ha OCHOBaHMM TMOJY4YEHHBIX PE3yIbTAaTOB ObUI CJENAaH BBIBOJ, YTO
UCIIOJIb3yeMbIe CTpecc-(haKTOpPhl OKa3bIBAIOT T'yOUTEIHHOE JCHCTBHE HA KIETOYHYIO
auauio HEK 293.

Takum oOpa3zoM, UccaeOBaHUSAM JIAHHOTO PO/ia HEOOXOIUMO YACISITH OOJBIITOE
BHHUMAaHHE, MOCKOJIbKY OHH MOTYT CIOCOOCTBOBATh PA3BUTHUIO HE TOJHKO HAyYHOU
cdepbl, HO ¥ METUIIUHBI ¥ (hapMaKOJIOTHH.



PO®EPAT

Jpimiomuas pabora 38 crap., 8 man., 2 Tabia., 51 KpbIH.

KIIETAUHAS  JIIHISA  HEK 293, AP, KbILHUIA310JbHACIIb,
KVYJIbThIBABAHHE, MAP®DAJIATTYHBIA XAPAKTAPBICTBIKI,
[TPAJII®EPALIBIMHA I AKTBIYHACLID, PI.

Ab'exT nacnenaBanns: kieraynas jgiHigs HEK 293.

13*, a Takcama Hi3Kkix y3poyusy pH
Ha POCT, KBILIA3I0JIbHACIb 1 Mapdanariunbist xapakTapbeicThiki kietak HEK 293.

MbTa paboThl: BBIBYUIHHE dPEKTY A3ESTHHSI A

Metanbl nacnenaBaHHs: KylbThiBaBaHHe KietauHait minii HEK 293 in vitro,
BEIBYUDHHE VIUIBIBY COJISIy amioMiHiZ Ha wMapdanorito 1 mpamideparblitHyro
aKTBIYHACIIb KJIETAK, BBI3HAUAHHE KbIHIs3a0abHacil kietak HEK 293 3 manamorait
bayapaciPHTHAN MiKpacKaril.

KynbThiBaBaHHE KBIBETBHBIX KJIETAK in Vitro NacTaTKOBAa aKkTyallbHas Tama ¥y
LANEpalllHi Yyac, sikas Aa3Bajisie najapadsi3Ha BEIBYUBILb MIPAIICHI, SKis aa0bIBAOIIIA ¥
KJICTIIBI Ma19ac sie Kbl a3eiHacii. AG'ekTam nacienaBaHHs Oblia abpaHa KeTKaBas
minis HEK 293, makonbki mpampc sie KyJdbThIBaBaHHS JOCHIIb MHPOCTHI 1 JIETKA
3M3SIUCHSIIBHBI ¥ JTabapaTOpHBIX YMOBaX. Y sIKacill cTpac-(pakrapay BeICTYIIAl PO3HBISI

KaHIPHTpansH Al*

(2 MM, 4 MM, 8 MM) 1 Hi3KIg ¥3poyHI pH maxkeryHara acsapoaas3s.
Y  Xoa3e SKCHEpbIMEHTY ajJ3Hadajach 1X y3A3€dHHE Ha MapdaiarigyHbisd
XapaKTapbICThIKI KJIETaK 1 MpamidepanbliiHyl0 aKThIyHAclp 3 Jarnamorai mpamora
NaJUIKy KOJbKacll MEPTBBIX KIIETAK 1 CynacTayJIEHHs IUIOIIYbI KaJIOHIM Ja aryjibHan
IUIOLIYBI MOJISt 3POKY, a TAKCaMa BbI3HAUYasacs KbIIA3/10JbHACHb KJIETAK 3 JallaMorai
bayapacipHTHAN Mikpackarnii 1 308712 PI. Beuto BeIsiysieHa, MITO MPbI TACSI0YHBIM
MaBEJIIUPHHI KaHIPHTpallbll aJFOMiHIS 1 TaHDKIHHI pH maxsiyHara acspoanss
anObIBanacs 3HDKIHHE Y3pOYHS  OKBILLSI3AOJNBHBIX  KJIETaKk 1 macjablieHHe
npanipepanpliinail  akTeIyHacli. Tak npel  KaHmpHTpameli 2 MM APY ;i
HEXKBILBLA3I0IBHBIX KJIETAK MaBsuriuBajcs ¥ 2 passl, 4 MM AIP* —y 6 pazoy, 8 MM Al
—y 8,5 pa3oy agHocHa kanTpommo. Takcama npsl 2 MM AP i 4 MM AP anGeiBanacs
MaMsHIIPHHE TUIONIYbI KaJIOHIA aJHOCHA TUIONIYbI Mmojisg 3poky Ha 18% 1 Ha 25%
" — ma 57% y mapayHanui 3 kaurponem. Ha majcrase
aTpbIMaHbIX  BBbIHIKAY Obula  3po0Je€HAa  BBICHOBA, IUTO  BBIKAPBICTAHbBIA

aanaBeqHa, a opsl 8 MM A

cTpac-(hakTapbl aka3Barollb naridoeiapHae A3essHHe Ha Kiertaunyto jgidito HEK 293.

TakiMm yblHaM, AaclieaBaHHIM JlaJ[3eHara poay HeabXo/JHa HaJaBallb BSJIKYIO
yBary, makoJibKi stHbl MOTYI[b CIIPBISIh PA3BILII0 HE TOJIbKI HABYKOBal cdepsbl, aje i
MEJIBILBIHBI 1 papMaKaiorii.



ABSTRACT

Graduate work 38 pages, 8 figures, 2 tables, 51 sources.

HEK 293 CELL LINE, AI*, VIABILITY, CULTIVATION,
MORPHOLOGICAL CHARACTERISTICS, PROLIFERATIVE ACTIVITY, PL

Research object: HEK 293 cell line.

Work purpose: studying the effect of AI** and low pH levels on the growth,
viability and morphological characteristics of HEK 293 cells.

Research techniques: cultivation of the HEK 293 cell line in vitro, studying the
effect of aluminum salts on the morphology and proliferative activity of cells,
determination of the viability of HEK 293 cells using fluorescence microscopy.

The cultivation of animal cells in vitro is a rather relevant topic nowadays, which
allows to study in detail the processes occurring in the cell during its life. Research
object were the cell line HEK 293 because the process of its cultivation is quite simple
and easy to implement in the laboratory. Various concentrations of AI** (2 mM, 4 mM,
8 mM) and low pH levels of the nutrient medium were used as stress factors. In the
course of the experiment, their effect on the morphological characteristics and
proliferation activity of cells was assessed by directly counting the number of dead
cells and comparing the area of colonies to the total area of the field of view, and also
the viability of cells was determined using fluorescence microscopy and a PI probe. It
was found that with a sequential increase in the concentration of aluminum and a
decrease in the pH of the culture medium, there was a decrease in the level of viable
cells and a decrease in proliferation activity. Thus, at a concentration of 2 mM Al
the number of non-viable cells increased by 2 times, 4 mM A’ — 6 times, 8 mM Al**
— 8.5 times relative to the control. Also, at 2 mM Al** and 4 mM AI*", there was a
decrease in the area of colonies relative to the area of the field of view by 18% and
25%, respectively, and at 8 mM AI** — by 57% compared to the control. Based on the
results obtained it was concluded that the stress factors used have a detrimental effect
on the HEK 293 cell line.

Thus, studies of this kind need to be given great attention, since they can
contribute to the development of not only the scientific field, but also medicine and
pharmacology.



