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PE®EPAT

Junnomuas pabota 55 crpanui, 13 pucyHkos, 3 Tabnuibl, 4 Gopmyrsl, 42
MCTOYHHKA.

KuioueBbie cioBa: NK-kineTku, HIKOTUHaMUJL, cpeia JUisl KyJIbTUBUPOBAHUS,
LHUTOTOKCUYECKasi aKTUBHOCTh, UMMYHOTEPAIHSI.

O0bekT uccienopanmnsi: NK-KJIeTk yenoBeka.

Heab: 3y4unTh BIMSIHUE COCTAaBA KYJbTYPAJIbHOM Cpe/ibl HA MOKa3aTeau
HKCIIAHCHH, aKTUBALMU U UTOTOKCHYECKOM aKTUBHOCTH NK-KJIEeTOK.

Meroasl  umcciaenoBaHMsA:  KyJbTypaibHble  (BbiaeneHue  NK-kieTox,
KynbTuBupoBanue NK-kietok), uMMyHoJIornueckue (pyHKIMOHAIbHAS aKTUBHOCTh
NK-knerok, ¢enorunupoanue NK-kIeToK), HHCTpyMEHTaJlbHbIE (IIPOTOYHAS
IUTODIYyOPUMETPHS), CTATUCTUUYECKUE.

Pe3yabrarel padorbl: OnTtuMuzanus yCiIOBUW KyJIbTUBUPOBAHMUS, BKIIHOYAS
no0aBieHUE IIUTOKUHOB, ()aKTOPOB pOCTa, BUTAMUHOB U MOJJEPKKY META00IM3Ma,
ABJIAETCS KIIOYEBBIM (PAaKTOPOM JUIsl YITYUIIEHHUs MTOKa3aTeael SKCIIaHCHUU, aKTUBAI[UU
u  (QyHKIMOHaNBbHOM aKTUBHOCTH NK-KiIeTOK, 4TO crocoOcTByeT OOibIIeH uX
TepaneBTUuecko A(PPEeKTUBHOCTU B KIMHUYECKON mpakTuke. B  Hacrosmen
IUIUIOMHOM paboTe W3y4eHO BIUSHHUE COCTaBa Cpenbl s KyJbTUBUPOBAHUS, B
YaCTHOCTH HUKOTHHAMM/1a, HA T0KA3aTeJn SKCIIAHCHH, AKTUBALIUU U LIUTOTOKCHYECKOM
AKTUBHOCTU YEJIOBEUECKUX HarypaibHbIX KujuiepHbiX (NK) kierok in vitro. C
UCIIOJIb30BAHUEM  KOMIUIEKCA  MMMYHOJOTMYECKHX,  HHCTPYMEHTAJIBHBIX U
CTaTUCTHYECKMX METOAOB OblIa TPOBEJEHA OLEHKAa KIIIOYEBBIX MapaMeTpoOB
nponudepanuun 1 (QyHKIUOHANBHOM akTUBHOCTH NK-KI€TOK mpu pa3iudHbIX
BapuMaHTaX COCTaBa Cpelbl. YCTAaHOBJIEHO, YTO J00aBI€HUME HUKOTHHAMUAA
JOCTOBEPHO MOBBIIIAET KAK CKOPOCTh 3KCIAHCUH, TaK U IUTOTOKCUYECKHI MOTEHIUAT
NK-KJ1€TOK 10 OTHOIIEHUIO K KJIIETOYHOM JTMHUU XPOHUYECKOTO MUETIOUTHOTO JIEHKO3a
K562, yTo moaTBepkaaeTcs yCuIeHUEM JErpaHyIsLuU U SKCIIPECCUN aKTUBALIMOHHBIX
peuentopoB. Takke YCTaHOBJIEHO BIUSHUE Cpeabl JUIsl KyJbTUBUPOBAHHS Ha
MOKAa3aTean SKCMaHCUU M xku3HecnocoOHocTH NK-knerok udenoBeka. IlomyueHHble
pEe3yNbTaThl MOAYEPKUBAIOT BAXKHOCTh ONTUMHU3ALUU KYJIbTYpaJbHBIX YCIOBUN s
noBbIIeHUsT 3PeKTUBHOCTH NK-KIETOUHOH HMMYyHOTEpanud W YKa3bIBalOT Ha
NEPCIEKTUBHOCTh  MCIOJb30BaHUS HUKOTMHAMHUJA B KaueCTBE MOAYJIATOPA
IIPOTUBOONYX0J€BOM akTuBHOCTH NK-KIIeTOK 1n Vvitro.



PODEPAT

JeimioMuas pabora 55 craponak, 13 mamtonkay, 3 tabmiusl, 4 dhopmynbl, 42
KPBIHIIIBI.

KurouaBbid cioBbi: NK-kiieTK1, HIKaliHaM1Jl, acCAPOII3S ISl KyJIbThIBABAHHS,
LBITAaTAKCIYHAS AKTBIYHACLb, IMyHOT3paIis.

A0’ekT nacuaexasanusa: NK-xieTkl yajgaBeka.

MbTa nacienaBaHHs: BHIBYUbIllb YIUIBIY CKJIAy KyJIbTypalibHara acsapojaas3s Ha
MAaKa34bIKl SKCIIAHCI1, aKThIBALIBII 1 LbITaTaKCIUHall akThIyHacll NK-kierak.

Mertaabl jaaciaefaBaHHsA:  KyJIbTypalibHbig  (Bhla3siieHHe  NK-kierak,
KynbTbiBaBaHHe NK-kietak), iMyHanariunbls (QyHKIbISHaNIbHAsA akThiyHacih NK-
KJIETOK, (dbeHarbIIaBaHHE NK-knerak), IHCTPYMEHTAJIbHBIS (mparounas
ubITadIyapbIMeTpisi), CTaTbICTHIYHBIS.

Boiniki nmpanubl: Y nan3eHail IbIIIIOMHAM Mpallbl JacielaBaHbl YIUIbIY CKIIATy
acspoI3s ISl KyJIbThIBaBaHHSI, Y IPhIBATHACII HIKallIHAM1Ty, HA MMaKa34YbIKi YKCIIAHCI1,
aKThIBAIIbIl 1 IIBITAaTaKCIYHAM aKThIYHACIl HarypanbHbIX KulepHbix (NK) knerak
qajiaBeka in vitro. 3 BBIKAPBICTAHHEM KOMILJIEKCY IMyHAJIariYHbIX, IHCTPYMEHTAJIbHBIX
1 CTaTBICTBIYHBIX MeTajay OblUla TpaBel3eHa alPHKa KIYaBbIX mapamerpay
npaiidepanbli 1 GyHKIbISHANBHAN akThiyHAcHl NK-kieTak mpbl pO3HBIX BapbISHTAX
CKJIaJly KyJbTypajibHara acApojj3s. YCTaHOYJIeHa, ITO JadayleHHe HiKalliHaMiIy
CTaThICThIYHA 3HAYHA [aBhIllIa€ SK XYyTKACllb SKCHAHCIl, TaK 1 IBITATAKCIYHBI
naiHubsT NK-kieTak y JayblHEHHI Ja KIeTayHal JIiHIl XpaHIuyHara iejaijgHara
neiikozy K562, mrTo mnausspxkaclila MaBeIiYdHHEM JIETPaHyJsAlbll 1 3KCIpACi
aKTBIBALBIMHBIX palRNTapay. TakcamMa YCTAHOYJIEHBI VIUIBIY acsIpoiai3s s
KyJbThIBABaHHS ~ MAKa3ublkay  JKCmaHclli 1 skbigussnonbHaci  NK-knertak
yajaBeka.ATpbiMaHasi 1H(papMmalbls MaJKpAICIiBae BaXHACHb aNThIMI3allbll YMOY
KyJbThIBAaBaHHS JUIsl TaBBbIMPHHA 3(exTeiyHacul NK-knerayHail IMyHOT3paril 1
CBEIUBIIL Tpa MEPCHEKThIYHACIL BBIKAPBICTAHHS HIKAI[IHAMIAYy SIK MOAYJIsATapa
cymnpaublyxJjiHaii aktelyHaci NK-knerak in vitro.



ABSTRACT

Diploma project 55 pages, 13 figures, 3 tables, 4 formulas, 42 references.

Keywords: NK cells, nicotinamide, cultivation medium, cytotoxic activity,
immunotherapy.

Object of study: Human NK cells.

The aim of the research: To study the influence of the composition of the
culture medium on the parameters of expansion, activation, and cytotoxic activity of
NK cells.

Research methods: cell culture techniques (isolation of NK cells, cultivation
of NK cells), immunological (functional activity of NK cells, NK cell phenotyping),
instrumental (flow cytometry), statistical.

Results: This particular diploma project investigates the influence of
cultivation medium composition, with a particular focus on nicotinamide, on the
parameters of expansion, activation, and cytotoxic activity of human natural killer
(NK) cells in vitro. A comprehensive set of immunological, instrumental, and
statistical methods was employed to assess key parameters of NK cell proliferation
and functional activity under varying medium conditions. It was demonstrated that
the addition of nicotinamide significantly enhances both the expansion rate and
cytotoxic potential of NK cells against the K562 chronic myeloid leukemia cell line,
as evidenced by increased degranulation and the upregulation of expression of
activation receptors. The influence of the culture medium on the expansion and
viability of NK cells has also been established. The findings emphasize the
importance of optimizing culture conditions to improve the efficacy of NK cell-based
immunotherapy and highlight nicotinamide as a promising modulator of antitumor
NK cell activity in vitro.



