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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 26.240.01
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 31.27

Tema gucepranii:

1. BioxiMiyHi edexTH BIJIMBY HAHOYACTHUHOK 30J10Ta Ha IPOKAPIOTUYHI Ta €yKapioTUYHi KJIiTHHA

2. Biochemical effects of gold nanoparticles influence on prokaryotic and eukaryotic cells

Pedepar:

1. O6'eKT BOCIIIPKEHHS: BIVIUB HAHOYACTHMHOK 30J10Ta Pi3HOTO pO3Mipy Ha IIPOKapiOTHUYHI Ta €yKapiOTUYHi KJIiTUHU.
Mera: oniHuTH 6i0XiMiYHi €(eKTU BIIMBY HAHOYACTHUHOK 30J10Ta Pi3HOTO po3Mipy Ha MpOKapioTHUYHi Ta
€yKapioTH4Hi KIiTHHU. MeTonu: 6i0XiMiYHi; MOJIEKYJIIPHO-06i0JI0Ti4HI; KOIOiAHO-XiMiyHi. CuHTe30BaHi chepuyHi
HAaHOYaCTUHKY 30J10Ta cepefHboro po3mipy 10, 20, 30 i 45 HM. Bniepiiie BCTaHOBJIEHO, 1110 HAHOYACTUHKY PO3MipoM
30 M nipBuiytoTh Ha 20-40 % H+-ATP-a3ny akTuBHICTb, Ha 30-50 % ?-jakTamasHy akTUBHICTb 6akTepiii E. coli Ta
y KOHLeHTpauii 1,10 MKTr/MJI 32 METaJIOM CTabisIi3yI0Th KIIITUHHY 000JIOHKY rpamHeratuBHux (E. coli) i
rpamno3uTuBHUX (Ent. faecalis) 6akTepianpHux KIiTHH. B ekcrieprMeHTax in vitro Brepiue BU3HaYeHUN
KOHLIEHTPaLifHUI ONTUMYM B3a€MOJii HAHOYACTUHOK 30JI0Ta 3 MyXJIMHHUMMU KiliTuHamu Jiinii U937 (0,1-1,0 Hr
METaJly Ha OJHY KJIiTMHY); MaKCUMYM 3B'SI3yBaHHS - 32 3-5 XB. BUsIB/IEHO, 110 HAHOYACTUHKU 30510Ta po3mipom 30 i
45 M nipu B3aemofii 3 kiitnHamu aiHilt CHO-K1 ta U937 He BriMBalOTh HA CTPYKTYpHUii cTaH ix JHK;

HaHOYaCTUHKY po3mipom 10 i 20 HM YIIKOIPKYIOTb CTPYKTypHUi1 ctad [JHK 060x TuiB KiiTuH. Bniepie nokasanuit



BIUIMB HAHOYACTUHOK 30J10Ta Pi3HOro po3mipy Ha Na+,K+-ATP-a3Hy Ta jlakTaTaeriiporeHa3Hy akTMBHOCTI
IYXJIMHHUX KJIiTHH Jinii U937. BusBieHo 3MiHU BMiCTy 6iJIKOBUX (PpaKIiiii [171a3Mu KPOBi TBAPUH-TIYXJIMHOHOCIIB 32
YMOB BHYTPIlIHbOBEHHOI'O BBEJICHHS MIpETapaTiB HAHOYACTUHOK 30710Ta. [IpoBeeHi fOCiI>KEHHS [10 BUBYEHHIO
0CO6IMBOCTEN PO3NOAINY Ta HAKOIMYEHHSI HAHOYACTHMHOK 30JI0Ta B OpraHax i MyxJIMHax 1ab0paTOPHUX TBAPUH.
Briepiue BCTaHOBJIEHO, 110 Y TBAPUH 3 MIEPEILEIIEHOI0 KAPLMHOMOIO ['epeHa, pe3rCTEHTHOIO 40 LIUCIIJIATUHY,
HaMBUIIUI, TOPIBHSIHO 3 BMICTOM y OpraHax, piBeHb HaKOIIMY€HHSI HAHOYaCTUHOK 3010Ta (78,90+5,27 Hr Au /T
TKaHVHM) PEECTPYEThCA Y NyXJIMHAX yepe3 1 roguHy micss iH'eKii Ta 3a/MaeTbCsl BACOKMM 4epe3 24 rOJyHU.
C¢epa BukopucTaHHS: 6i0TEXHOJIOTI, 3aCHOBaHi Ha BUKOPUCTAaHHI IITaMiB 6aKTepiii; HAHOTEXHOJIOTi1
KOHCTPYIOBAaHHSI 3aC00iB [4iarHOCTUKY i L[iTbOBOI JOCTaBKU papMalleBTUYHUX IIperapariB Ha OCHOBI HAHOYACTHHOK

30J10Ta.

2. The object of study: different size gold nanoparticles' influence on the prokaryotic and eukaryotic cells. Aim: to
estimate the biochemical effects of different size gold nanoparticles influence on the prokaryotic and eukaryotic
cells. Methods: biochemical, molecular-biological; colloidal-chemical. Spherical gold nanoparticles with average
size 10, 20, 30 and 45 nm have been synthesized. For the first time it has been determined, that gold nanoparticles
with average size 30 nm stimulate on 20-40% the H+-ATP-ase activity of bacteria cells' membrane fraction, on 30-
50% - ?-lactamase activity of E. coli bacteria and in concentration 1,10 mcg/ml by metal stabilize the cell wall of
gramnegative (E. coli) as well as grampositive (Ent. faecalis) bacteria cells. The concentration optimum (0,1-1,0 ng
metal per cell) and fast kinetics (3-5 min) of the process of gold nanoparticles contact interaction with eukaryotic
tumor U937 cells have been first determined in the in vitro experiments. It has been revealed, that gold
nanoparticles with average size 30 and 45 nm under the conditions of interaction with CHO-KI1 cells as well as
U937 tumor cells have not an influence on their DNA structure; 10 and 20 nm gold nanoparticles damage DNA
structure of both types of the cells. Gold nanoparticles influence on Na+,K+-ATP-ase and lactate dehydrogenase
activities of U937 tumor cells has been shown for the first time. The changes in blood protein fractions' content
after intravenous injection of gold nanoparticles have been determined for animals with inoculated Gu-rin's
carcinoma, resistant to cisplatin. The peculiarities of gold nanoparticles distribution and accumulation in organs
and tumors of the laboratory animals have been studied. For the first time it has been determined gold
nanoparticles maximum accumulation in the tumors (78,90+5,27 ng Au /g tissue), in comparison with the organs, in
1 hour after intravenous injection. The gold content in tumors stays on high level after 24 hours. Scope:
biotechnologies based on bacteria strains' usage; nanotechnologies based on gold nanoparticles for diagnostic
device and pharmaceutical preparations' target delivery systems design.
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Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
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Kocrepin Cepriit OnexcifioBud

IOpuenko T.A.



