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PE®EPAT

KonmuuectBo ctpanun — 51, pucynkoB — 19, tabmuil — 3, uCronab30BaHHBIX
HMCTOYHHUKOB — 65.

KiruyeBble c0Ba: HAHOYACTUIBI, HWIbCKAM KpAacHbIM, KIATPUH-
3aBUCUMBIM  3HJIOUUTO3, KAaBEOJWH-3aBUCUMBIM 3HJIOLUTO3, XJOPIPOMA3UH,
TE€HUCTEHUH.

O0bexkT uccaenoBanusi: (GuOpoOIACTHI UETOBEKA, KICTOYHBIC JIMHUH
MDA-MB-231 u MCF-7.

Heab padoTbl: WM3y4yuTh NPOHUKHOBEHHUE >KEJIATUHOBBIX HAHOYACTHUI[ B
KJICTKHU YeJIoBeKa in Vitro.

3agayu padoThI:

1. Onpenenutb UTOTOKCUYHOCTh JKEJTATMHOBBIX HAHOYACTHI[ IS
kiaerok MDA-MB-231 u ¢pubpobnactos in vitro.

2. OneHuTh CTENeHb NPOHUKHOBEHHUS JKETATHHOBBIX HAHOYACTHII,
MEYCHHBIX HUJIBCKUM KpacHbIM, B Ki1eTkun MCF-7 u ¢pudpo0b:aactsr in vitro.

3. Omnpenenutb [IUTOTOKCUIHOCTH WHTHOUTOPOB SHIOIUTO3a
st kietok MDA-MB-231 u ¢pubpobnactos in vitro.

4. OneHuTh CTENeHb MPOHUKHOBEHHUS B KYJIbTUBUPYEMBIE KIIETKH

HUJIBCKOTO KPAaCHOTO B COCTaBE KEJIATHHOBBIX HAHOKAICYJ MOCIE MPEUHKYOauu
KJIETOK C HHTHOUTOpaMHU SH]IOIIUTO3A.

IHosryyeHHble pe3yabTaThl: B XO/€ UCCIEAOBAHMS OBUIO YCTAHOBJIEHO, UTO
KEJTaTUHOBbIE HAHOYACTHUIbl, MCIOJb3yE€Mble B paboTe, HE TOKCHUYHBI IS
¢bubpo0acTOB 4YeJOBEKA W SIUTEIHAIBHBIX KJIETOK paka MOJOYHOM Keae3bl
MDA-MB-231, a takxe uccienyeMble HAHOYACTHUIIbI MPOHUKAIOT B (hUOPOOIACTHI
u kierounyto Jmauio MCF-7. Kpome 3Toro, OBLIO MOKa3aHO, YTO WHTHOUTOPHI
HHAOLUTO3a — XJIOPNPOMA3UH U TE€HUCTEUH B KOHUEHTpauuu 10 MKMOJb/I HE
TOKCUYHBI JJIs KJIeToK. A mpeuHkyOauus ¢pudpodractoB u kinetok auauu MDA-
MB-231 ¢ xmopnpomazunoM (10 mxMonb/m) U renucrenHoM (10 MKMOB/1)
YMEHBIIWIA TOCTYIUICHUE MKEJIaTUHOBBIX HAHOYACTUL, MEYEHHBIX HHUJIbCKUM
KpPaCHBIM, B TAaHHbBIE KIJIETKH.



PODEPAT

Konbkacip craponak — 51, mamonkay — 19, tabmin — 3, BBIKApBICTaHBIX
KPBIHII — 65.

KuarouaBbisi c10BbI: HaHAuYaCIIIbl, HUIBCKI YBIPBOHBI, KJIATPIH-3aJICKHBI
9H/IALIITO3, KaBeaTIH-3aJIeKHBI YHIAIITO3, XJIOPIPaMasiH, MIHICTIIH.

Ab'exkT nacienaBaHHi: (i0pabnacTel yanmaBeka, kietkaBbia JiHiIL MDA-
MB-231 1 MCF-7.

MbsTa npansl: BEIBYUBIIh MPAaHIKHEHHE JK3JIAI[IHABBIX HAHAYACII] ¥ KIETKI
ganaBeka in vitro.

3amayubl npanbI:

1. Bre13HaybIb LBITATAKCIYHACIH KDJIAIIHABBIX HAHAYaACILl I KJIETak
MDA-MB-231 i ¢piobpabnacray in vitro.

2. AllaHillb CTYNEHb MPaHIKHEHHS JK3JIalliHABbIX HAHAYACI[Il, MEYaHbIX
HUTBCKIM YbIpBOHBIM, Y KiIeTki MCF-7 i ¢iGpabmacTsr in vitro.

3. Br3Haubllh 1bITATaKCIYHACIHH 1HTIOITapay HHAAIITO3a MJI KJETak
MDA-MB-231 i ¢piobpabnacray in vitro.

4, AlaHillb CTyNeHb NpPAaHIKHEHHA VY KIJIETKlI HUIbCKara 4bIpBOHAra y

CKJIaJ3€ >K3JIAllIHABBIX HaHAKaICyJ Macis Mp3iHKyOalbll KieTak 3 1Hridirapami
AHAAIITO3A.

ATpbIMaHbIsl BBIHIKI: y XOJ3€ JAaciiefaBaHHs ObLIO YCTAaHOYJIEHA, IITO
JKAJIAlIHABBISl HAHA4YaCUILbI, SKiS BBIKAPBICTOYBAOLA Y padole, HE TAKCIYHBIA
s Gi0pabnactay yanaBeka 1 SMITAISUIBHBIX KIETaK paka MajOodyHal 3aj103bl
MDA-MB-231, a Takcama 1acjeiaBaHHBII HAHAYACIIBl TPaHIKAIONb Y
¢i106pabmacter 1 kimetkaByto ndiHiro MCF-7. Akpams ratara, ObUTO Maka3aHa, IITO
1HTIOITapBl HIAINITO3a — XJIOPIpaMasid i TIHICTIIH y KaHIPHTpanbl 10 MkMomb/i
HE TaKCIYHbI IJs KJeTak. A mpaiHKyOarpbia (idbpabnacray 1 knerak jiHil MDA-
MB-231 3 xmopmpamaszinam (10 mxmonw/na) 1 maHicTdiHAM (10 MKMoIB/)
NaMEHIIblJIa MACTYIUICHHE JKAJAIlliHABBIX HAHAYaCIll, MEYaHbIX HUIbCKIM
YBIPBOHBIM, Y AaJA3€HBIS KIIETKI.



ABSTRACT

Number of pages — 51, pictures — 19, tables — 3, the used sources — 65.

Key words: nanoparticles, Nile red, clathrin-dependent endocytosis,
caveolin-dependent endocytosis, chlorpromazine, genistein.

Object of study: human fibroblasts, cell lines MDA-MB-231 and MCF-7.

Objective: to study the penetration of the gelatin nanoparticles in human
cells in vitro.

Tasks of work:

1. To determine the cytotoxicity of gelatin nanoparticles for MDA-MB-
231 cells and human fibroblasts in vitro.

2. To assess the degree of penetration of gelatin nanoparticles labeled
with Nile red into the MCF-7 cells and fibroblasts in vitro.

3. To determine the cytotoxicity of inhibitors of endocytosis for cells
MDA-MB-231 and human fibroblasts in vitro.

4, To assess the degree of penetration into the cultured cells Nile red in
the gelatinous composition of nanocapsules after preincubation cells with
inhibitors of endocytosis.

Obtained results: during the study it was found that gelatin nanoparticles
used in this study are non-toxic to human fibroblasts and epithelial breast cancer
cells MDA-MB-231, it was established that nanoparticles penetrate the fibroblasts
and the cell line MCF-7. In addition, it was shown that inhibitors of endocytosis —
chlorpromazine and genistein at a concentration of 10 pmol/I are non-toxic to cells.
And preincubate fibroblasts and cell line MDA-MB-231 with chlorpromazine (10
umol/l) and genistein (10 umol/l) reduced the intake of gelatin nanoparticles
labeled with Nile red in these cells.



