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PE®EPAT

PaGota 46 c, 23 pucynka, 1 ta6nurma, 30 HICTOYHUKOB

HAHOYACTHUILIBI, MEJb, NITELLA FLEXILIS, IINIASMATHUUYECKAZ/
MEMBPAHA, DOJIEKTPUYECKUE XAPAKTEPUCTUKH, JTIOTEHIIMAIJI-
3ABUCHUMBIE KAJIMEBBIE KAHAJIBL.

OOBEKTOM UCCIIEIOBaHMs SIBJSIIOTCS HMHTEPHOJAJbHBIE KIETKH XapoBOil
sBogopociu Nitella flexilis.

[{enb pabOThl — CPaBHUTH BIUSHUS BO3JEUCTBUS CYCIIEH3UM MEIHBIX Makpo- U
HAHOYACTHI[ Ha JJIEKTPUUYECKHUE XaAPaKTEPUCTUKU IUTOIIA3MAaTHYECKUX MeMOpaH
kieTok xapoBoit Bogopocym Nitella flexilis.

B xoze paboThl ObLT MOCTABIIEH PSI/L AAEKTPOPUZUOIOTHUECKUX OIBITOB C LIEbIO
YCTaHOBJICHHSI U3MEHEHHsI psifa ICKTPHUUECKUX MapaMeTpOB IUTOIIA3MAaTHIECKON
memOpansb! kiaetok Nitella flexilis B oTBeT Ha BHeceHUE CyCTIeH3MI METHBIX MaKpoO- U
HAHOYACTHII Pa3IMYHBIX KOHIICHTPAIIH.

B pesynbTarte mccienoBaHusl YCTAaHOBJICHO, YTO CYCIIEH3MHM MEAHBIX Makpo- U
HAHOYACTHUI] O00JIaAal0T BBICOKOM  (PU3MOJOTMYECKONM aKTUBHOCTBIO, KOTOpAs
BBIp@XKaeTcsl B MaJCHUU MEMOPAHHOIO MOTEHIMAJa U MOBBILIEHUH MPOBOJUMOCTU
KaJMEBBIX KaHAJOB BHYTPb- M HapyXKy-HallpaBJI€HHOTo Toka. Ilpu cpaBHeHHHU
3aBHCHUMOCTH BEJIMYMHBI 3((eKTa BHECEHUS CYCIIEH3MI MEIHBIX YaCTHUI] OT BPEMEHU
HKCIO3UIUHN KJIETKH B CYCIIEH3MM U OT KOHILIEHTpAllMM YacTULl CAEJaH BBIBOJ, YTO
MUHUMAaJIbHOE BpeMsl JUJIsl MOJY4YEHUS! JOCTOBEPHBIX PAa3IMUUil B XapaKTepUCTHKaX
[UATOIJIA3MaTHYECKUX MEMOpaH COCTaBJIsIET 5 MUHYT, a HauboJiee 3aMeTHBIN P ekt
NP BHECCHHWU CYCIICH3WI YaCTHIl 3aMETeH i 0ojiee BBICOKMX KOHIeHTpamui (5
Mmr/i u 30 Mr/m).

[Tpu cpaBHEHMH BO3/IEHCTBUS MAKpO- M HAHOYACTHUI] B AaHAIOTUYHBIX YCIOBHUAX
IPOBEJCHUS OMBITa (OJUHAKOBOE BPEMS IKCIO3UIIMH U KOHIEHTPAIUS CYCIICH3UIN)
HAHOYACTUIIBl TIOKA3bIBAIOT OodbIIMKA 3(PPeKkT Ha H3MEHEHUE NPOBOJUMOCTH
NOTEHLUAT-YyBCTBUTEIbHBIX KaJIHEBBIX KAaHAJIOB, IPU 3TOM JIOCTOBEPHBIX pa3IUUUN
MEXJ1y MaKkpo- 1 HaHOYACTHUIIaMH Ha U3MEHEHHEe MeMOpPaHHOIO MOTEHIIMAaJa HE ObLIO
OTMEYEHO.



PO®EPAT
Pa6oTa 46 c., 23 mamonka, 1 Tabmimna, 30 KpbIHiI
HAHAYACIIIIbI, KIIETAUYHAA MEMBPAHA, ME]/[3b, ITATOHIIbIAJI-
AJTYYBAJIbHbIA KAJIIEBBIA KAHAUJIBI, OJIEKTPBIYHA S
XAPAKTAPBICTBIKI KJIIETAYHBIX MEMBPAH, NITELLA FLEXILIS.
AOG’exTaM nacienaBaHHS 3’ SYISAIONIA IHTEPHAIATBHBISI KJICTKI XapaBail Bajapacii
Nitella flexilis.

Mbara paboThl — mapayHalb YIUIBIBY Y3/3€SHHS 3aBICSIy MEIHBIX MakKpa-
HaHAYaCI[I[ Ha 3JIEKTPBIYHBIA XapaKTapbICTHIKI LIBITAIIA3MATHIUHBIX MEMOpAH KJIETaK
xapaBaii Bomapacii Nitella flexilis m ma acHoBe aTppIMaHBIX Haa3eHBIX 3padillb
BBICHOBY a0 HasyHacil abo aJcyTHACIl MPBIHIBIITIOBAM PO3HIIEI ¥ (izisutariuHai
aKTBIYHACII MEIHBIX MaKpadacIlill 1 HAaHAYaCITiII.

VY xon3e paboThl ObIY MacTayjieHbl HMIdpar 3JeKkTpadizisiiariuibisa J0CBenay 3
MATal YCTAHAYJEHHs 3MEHBI JJEKTPBIYHBIX IIApaMeTpay LbITalIa3MaTblYHAN
memOpanbl kiierak Nitella flexilis ¥ ankas Ha yHsceHHe 3aBicsy MemHBIX Makpa- i
HaHAYaCIlI] PO3HBIX KaHI[PHTPAIIBIH.

VY BBIHIKY JaciielaBaHHs YCTaHOYJIEHA, IIITO 3aBiCl MEIHBIX MaKpa- 1 HaHAYaCIIiI]
BaJIOJIAIOIh BBICOKAW (hi3isyIaridHail aKTHIYHACIIO, SKas BBIIYISCIa Y Taa3eHHI
MeMOpaHHara MaT HIBIUTY 1 MaBBIIMIPHHI MTPABOJHACI KajieBae KaHajay BHYTPh- i
BOHKI-HaKipaBaHara Toky. [Ipbl mapayHaHHI 3ajie)KHACI BeT14bIHI d(DEKTy YHSICEHHS
3aBICSY MEIHBIX YacIliI[ aJ 4Yacy AKCHasilbll KJICTKI ¥ 3aBicl 1 aJ KaHIPHTpPAIbI
yacI(l 3po0JieHa BBICHOBA, IITO MIHIMAIbHBI Yac JJIsi aTPhIMAHHS JaKJIQTHBIX
aJIPO3HEHHSY y XapaKTapbhICThIKaX IbITAIUIa3MAThIUHBIX MEMOpaH CKJiajgae S5 XBUIIH, a
HAHOOJIBIIT MPHIKMETHBI A(EKT MPhI YHACEHHI 3aBICSy YacIlil] Mae Mecla JjIsi OOJbII
BBICOKIX KaHIPHTpanbid (5 Mr/a 1 30 mr/n). Ilpel mapayHanHi y3a3€eaHHS Makpa- i
HaHAyaclill Y aHajariyHblX YMOBax IMpaBAJ3€HHS JOCBeNy (aIHOJIbKABbI Yac
HKCMA3IbIl 1 KAHIPHTpALbIs 3aBICAY) HAHAYACIIIbl MaKa3Barolb OOJbIIbI YPEKT HA
3MSHEHHE TIPABOJHACII IMATAHIBII-aMIUyBATBHBIX KaJlieBBIX KaHaJay, MPbl TITHIM
JAKJIQIHBIX aJPO3HEHHSY MaMIXK Makpa- 1 HaHavaclilami Ha 3MsTHEeHHEe MeMOpaHHara
NaTAHUBIUTY HE ObLIO aJ3HaYaHa.

ATpBIMaHBISI  DKCIIEPBIMCHTAIBHBIS  JaA3CHBIA MarwIb (pyHIaMEeHTaIbHAS
3HAUAHHE y TBITAHHIX YCTaHAYJICHHs (P131sUIariyHbIX aKThIYHACUAY HaHAMAaTIPhIsIaY,
a TakcaMa TIPaKThIUHAEC 3HAUOPHHE Yy OKAJIOTll Yy TBITAaHHSAX YCTaHAYJICHHS
MATHHIBIMHAN TaKCIYHACII HAHAMATAPBISJIAY JIJIsl PACIIiH.



ABSTRACT
Work 46 c, 5 parts, 23 pictures, 1 table, 30 sources
NANOPARTICKLES, CELL MEMBRANE, COPPER, POTENTIAL-GATED
POTASSIUM CHANNELS, ELECTRICAL CHARACTERISTICS OF CELL
MEMBRANES, NITELLA FLEXILIS.
The subject of the study are internodal cells of keratinous algae Nitella flexilis.

The purpose of this work is to compare the effects of suspensions of copper
macro- and nanoparticles on the electrical characteristics of cytoplasmic membranes
of Nitella flexilis algae cells and, on the basis of the data obtained, to conclude that
there is a difference in the physiological activity of copper macroparticles and
nanoparticles.

In the course of the work, a number of electrophysiological experiments were
performed to determine the change of electrical parameters of the cytoplasmic
membrane of Nitella flexilis cells in response to the addition of copper macro- and
nanoparticles suspensions in various concentrations.

As a result of the study it was found that suspensions of copper macro- and
nanoparticles possess high physiological activity, which is expressed in the decline of
the membrane potential and in the increase of the conductivity of the potassium
outward- and inward-rectifying channels. When comparing the dependence of the
magnitude of the effect of introducing copper particles’ suspensions on the exposure
time of the cell in suspension and on the particle concentration, it was concluded that
the minimum time for obtaining significant differences in the characteristics of
cytoplasmic membranes is 5 minutes, and the most perceptible effect when
introducing suspensions of particles is noticeable for higher concentrations (5 mg/L
and 30 mg/L). When comparing the effects of macro- and nanoparticles under similar
experimental conditions (the same exposure time and concentration of suspensions),
nanoparticles show a greater effect on the change in the conductivity of potential-
sensitive potassium channels, and no significant differences between macro- and
nanoparticles were observed in the change in the membrane potential.

The obtained experimental data are of fundamental importance in the issues of
establishing the physiological activities of nanomaterials, as well as practical
importance in ecology in questions of determining the potential toxicity of
nanomaterials for plants.



