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Uccnenosanmu MOpPOPYHKIMOHAJIbHBIE XAPAKTEPUCTUKN KJIETOK B KYJbTypaX B IPUCYTCTBUU
HanouacTur; Eu,0O3 1 0cOGEHHOCTH WX JIIOMUHECLEHIIUN B KJIETKaX, a TaKyKe BO3MOKHOE TOKCHYECKOe
IelicTBHe B AualiasoHe KoHIeHTpanuil 6,8—340 MKr/MJI Ha KYJIbTYPY KJIETOK SMOPMOHA CBUHBU U (UOPO-
0J1acThl UeJIOBEKa B CcycmeH3mu. MeToaoM KOH(OKAJIBHON CKAHUPYIOIME MUKPOCKOINU OIIPENeJIsin
Jokanmsanuio HaHouactul, Euy,O; B KiIeTkax (GpubpobsacToB U ITepeBUBaeMON JIUHUY KJIETOK dMOpPHOHA
IIOYKY CBUHBHU.

YeTaHOBIEHO, UTO HAHOYACTUIIBI OKCHIA €BPOIIKUS B KOHIIeHTpanuu 6,8 MKI/MJI He OKa3bIBAIOT TOKCUY-
HOTO IeHMCTBUSA HA KJIETOUYHbIE KYJbTYPHI, JIOMUHECIUPYIOT B BUAMMOM 00JIACTH CIIEKTPA U AJUTEIHHOE
BpeMs COXPaHSIOTCA B KJETKaxX 0e3 CYIIeCTBeHHOIO MIaJeH’s WHTEHCUBHOCTU cBeueHHsi. C IIOMOIILIO
KOH(OKAJILHON CKAHUPYIOIIEl MUKPOCKOIINY IIOKA3aHO0, YTO HAHOYACTUIILI HEe IPOHUKAIOT B AP0 KJIETKHU
U JIOKAJIM30BAHBI B IIUTOILIA3Me. VX MOKHO IPUMEHSATh B KAUeCTBEe HAHOJIOMUHOMPOPOB A MEUYEHUS
CYCIIEH3UH U KJIETOUHBIX KYJIbTYDP.

Knatouesvie cnosa: xinerounas auaua CII9B, ¢pubpobiaacTbl, HAHOYACTHUIILI, JIOMUHOMOPHI.

IIpuMmeHeHME HAHOTEXHOJOTUHU B OMOJIOTUNI MaTepuaabl 1 METOIbI
U MeIuIlHe TIpeAIloiaraeT TIaTeJbHOe U3yde-
HUEe OCOOEHHOCTEH TIOBeJeHUs HAHOJIOMUHO-
(dopoB B 6umocucremax [1—3]. 1 HUX XapakK-
TepHAa MOBEPXHOCTH C BLICOKOH KOHIleHTpaI e
IMOBEPXHOCTHBIX ATOMOB U e(DeKTOB Ha MHOI'O-
YUCJEeHHBIX rpaHuiniax Hanouactun (HY), mo-
TMOJITHUTEJbHOE pPaccesHMe HOCUTeJel 3apdAna
Ha TPAaHUIAX U MOSABJEHNE HOBBIX ONITUUYECKUX
mepexosoB. Y Ka3aHHBIE 0COOEHHOCTU TPOABJIIA-
IOTCS B 3aBUCUMOCTH BBIXOJA JIIOMUHECIIEHI[UN
ot pasmepoB HY. OTmeueHO IIOBLIIIIEHNUE Be-
POSATHOCTH PEeKOMOMHAIIMIA HOCHUTEJIeN 3apsna
BHyTpu HY 1 ymMeHbIlleHIIe KOJIMUeCcTBa 0e3bI3-
JydaTeJbHBIX IIePeXO0I0B, UTO B pdAJe CIydaeB
MIPUBOAUT K TOBBIINIEHNI0 WHTEHCUBHOCTHU JIIO-
muHectneHnunu. [Ipumenenne HY ¢ nonamu pe-
KO03eMeJIbHBIX METAJIJIOB OTKPBLIBAE€T HOBBIE BO3-
MOJKHOCTH MEUEeHUS U OTCJIEKUBAHUA PYHKIHU-
OHAJILHOTO COCTOSAHUA KJETOUHBIX KYJIBTYP.
9tu HY obaazaroT YHUKAJIBHBIMU OIITHYECKU-
MU CBOMCTBAMU U OMOCOBMeECTUMOCTRIO [1].

ITesnnio paboThI OBLJIO M3yUYEHIE KU3HECIIO-
cobHocT 1 MOPGOPYHKIMOHAIBHBIX XapaK-
TEPUCTUK KJIETOK B KYJIbTyPax B IIPUCYTCTBUN
HY Eu,y05 1 ux J10MUHeCIeHIIUYU B KIeTKaX.

IlepeBuBaemMyio JHUHUIO KJETOK 5MOpPHOHA
nouku cBuHbY (CIIOB) 1 ubpobracTsl uesoBeKa
(®Y) kyapruBupoBaau B cpege DMEM (Sigma,
CIIIA) ¢ 5% FCS (v / v) mpoussBoacta HyClone
¢ 1o6aBIeHNEM TeHUIIUINHA,/CTPEITOMUIIUHA
u amporepurnuaa B (b mxr/ma, PAA, ABcTpus)
B coorBercTBuu c MerTomoM [4]. Kierounyro
KOHIIEHTPAIUIO OIpefessaau B Kamepe ['opseBa
o0mmenpuHATHIM ciiocoboMm [5]. IloceBHaA KoH-
HeHTpanus cocrasisaaa 5-10% RJI/CMz. Kaerkn
BBIPAIIIUBAJIU B YCJIOBUAX CTEPUJIHLHOTO OOK-
COBOrO TIOMeIIleH!s B MHKyOaTope Sanyo mpu
t +37 °C ¢ 5% -m comepsxanuem CO, BO BIaK-
voli atmocdepe. Ilaccaku mpoBogmJIM IOCIIE
JocTrmykeHusa KyabpTypoir 100% -ro KOHMII0H-
Ta. Cpeay KyJIbTUBUPOBAHUS CMEHSIN KaKIbIe
BTOPBIe cyTKU. Ku3HECmocoOHOCTh KJIETOK
yCTaHABJMBAJIN METOAOM CYIPABUTAJIBHOTO
OKpallluBaHUS TPUIAHOBLIM CUHUM [5].

HY okcupa eBponusa, mOJTyYeHHBIE METOLOM
«TOpAYMX pactBopureneii» [6] ObLIM Tpemo-
cTaBjeHbl WHCTUTYTOM CIHUHTUJLISITUOHHBIX
marepuasioB T'HY HTK «WuCcTUTYT MOHOKpPU-
craanoB» HAHY. 3a ocHOBY MeTona CHHTE3a
OBLJIO B3ATO MPAMOE OCaKJeHUe OKCUAA PeIKO-
3€MeJIbHOTO 9JIEMEHTA B BBICOKOKUIIAIIIUX MHO-
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TOATOMHBIX CIIUPTaX, HAIPUMED B AUOTUJIECH-
raukoJie (2,2 -TUTUPOKCUAUITUIOBUN dPUP —
HOCH,CH,0CH,CH,OH, T, = 245,8 °C).
Konnounusrii pacrsop HY okcuma esponus ro-
TOBWJIY IIyTE€M CMEIINBAHUA XJIOPUJA €BPOIUA
EuCl;:6H,0 (c = 0,1 mousb/ 1), AUCTUIINPOBAH-
HOM BoabI (¢ = 1 MOJb/JT), HATPUA TUAPOKCHUIA
NaOH (¢ = 0,1 mosb/J1) B JUITUJIEHTJINKOJIE.
s yMeHbIIIeHUA padMepa HAHOYACTHUIL U TUC-
mepcun ObL TPUMEHEH HarpeB C IIOMOIIbIO
BosiH CBY-pguamasona. PactBop HY xpanuiam
B YCJIOBUAX TUIOTePMHUHU 0e3 MOCTyIla CBeTa
B TeueHHe MeHee 3 MeC. OTOT IIOAXO0/] II03BOJIMJI
MOJIYYUTDH IIPO3PAUHBIE KOJIJIOUIHBIE PACTBOPHI
HY Eu,04 ¢ MeHBITUM pa3MepoM U Juciepcreit
(18 = 2 um) (puc. 1).
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Puc. 1. D1eKTPOHHO-MUKPOCKOIIMYECKUA CHUMOK
HaHoyacTHl Euy03, CHHTE3MPOBaHHBIX
¢ MpUMeHeHNeM MUKPOBOJIHOBOTO Harpesa

Konueurpamnus 6a3oBoro pacTsopa CocTas-
asna 3,4 mr/mi. JJigd ONBITOB HCIIOJIb30BAJIU
pactBop HY mocie 03ByumBaHUSA C IIOMOIIBLIO
yabTpasdByKoBoro mpubopa Mini Ultrasonic
cleaner, 220 V, 50 I'i, B reuenue 30 Mmuu mpu
mortaocTu 50 W HemocpeICTBEHHO Iiepe]] BBe-
meHueM B KiaeTtku CII9B.

st mepeBeieHUS KJIETOK B CYCIIEH3UOHHOE
COCTOAHVE KYJIbTYPY B COCTOAHUU MOHOCJOHA
obpabareiBasiun cmechbio 0,02% -ro pactBOpa
Bepcena u 0,25% -ro pactBopa Tpuncuna (oba:
T'VII UTIBE um. M. I1. Hymaxoa PAMH) B co-
orHomrenuu 4:1. HY BBogmiIm B KJIETOUHYIO
CyCIIeH3UI0 TaccuBHOU auddysueil, MHKyOU-
pya opu 37 °C. O gIuTeIbLHOCTH COXPaHEHUS
giomuHecnennuu HY Eu,O5 mociie BBeieHusa B
KJETKY cyauau 1mo cBeueHnio HY B KyabTypax
kJeTok B TeueHue 10 cyr [7, 8]. ITo mocTuxe-
HUU COCTOSHUA KOHMIIOAHTA KJIETKHU IIepeceBa-
JIU B IOCEBHOI KoHIeHTpanuu 5:10% ki1./1 cm?.

Hanuuwme, cTemeHb OKpalllUBaHUA KJIETOK
u Jorkaausanuo HY omenuBaam MeTogoM KOH-
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(oxanpHOM cKaHupyiomleil Mukpockonuu (Carl
Zeiss LSM 510 Meta, I'epmanus) mpu OJIuHe
BOJIHBI Bo30y:kaeHus 405 am [9].

O0OpabOTKY IIOJYUEHHBIX JaHHBIX OCYIIECT-
BJIAIU ¢ TToMoIIbio mporpaMmMbl LSM Image Exa-
miner m AxioVision Rel. 4.7, a crarucruue-
CKYI0 00pabOTKYy pes3yJIbTaTOB MCCIENOBAHUSI —
Microsoft Office Excel 2007.

Pe3yasTaThl 1 00CysKIeHHE

UccnemoBanu BO3MOMKHOE TOKCHUYECKOE
meticrBue HY oxkcupa eBponmd B [AualasoHe
KoHIleHTpanuii 6,8—340 MKr/MJ Ha KJIETKH
CII9B u @Y B cycnensuu 6e3 OTMBIBaHUSA OT
H4Y. B panee npoBenerrom uccaenoBaaun [10]
s kyasTypbl CIIOB Ob110 M3yUueHO TOKcHue-
ckoe geticrBue HY oxcuma eBpomus Ha IIPoIec-
ChbI aAresmu W IpoJudepaluu. Y CTaHOBJIEHO,
uTO B KOHIeHTpanuu 6,8 Mmxr/ma HY me oka-
3BIBAIOT CYIIECTBEHHOTO BIUAHUSA HA IPOIECCHI
agresuu u npoaudepanuu kKiaerox CII9OB. Ilpu
kounenrpanuu HY okcunga esponua 17, 34, 78
u 102 MKT / MJI cCTeIeHb ITpoaudepanu KJIeTOK
cHmKaercsa. VHrubupoBaHUe Iposimdepanun
YCUJINBAETCS C POCTOM KoHIeHTpamuu HY.

ITocrme 1 u mHKyOAMM KJIETOUHOI CyCIIeH-
sum ¢ HY B KoHIleHTpanuu 6,8 MKI/MJ KKU3-
HEeCIOCOOHOCTH KJIETOK JJOCTOBEPHO HE OTJIMYA-
Jachk oT KoHTpoJd (Tadaua). HY B KoHIleHTpa-
nuu 34 u 340 MKT/MJ yiKe uepes 1 4 mHKyOanum
CHMIKAJIM KU3HECIOoCOOHOCTh, KJeToK. C poc-
TOM KoHIleHTpanuu HY mocToBepHO YMeHbIIIA-
JIOCh KOJUYECTBO KM3HECIIOCOOHBIX KJETOK:
npu 34 mxr/ma — B 1,3 u 1,4 pasa (CII9B u
®Y) craructuuecku gocroBepro (P < 0,05) mo
CpaBHEHUIO ¢ KOHTpoJieM, mpu 340 MKr/mia —
B 2,8 u 3,7 pasa (P < 0,05) cooTBeTCTBEHHO.
B xonnenrparuu 340 mxr/ma HY oxcuma es-
pOIIMA BLI3BIBAIU arPeralunio KJIeTok mocie 1 u
nHKyOanuu. B JIOMUHECIIEHTHOM MUKPOCKOIIEe
HaOJII0aI MHTEHCUBHOE CBeUeHUe KOHTJIOMe-
paToB KJIETOK.

ITocie 3 u wmHKyOAIIMM KJIETOUHBLIX CY-
cueusuii CII9B u @Y ¢ HY B KoHIeHTpaIuu
6,8 MKI/MJI JKM3HECIIOCOOHOCTH KJIETOK JOCTO-
BEPHO He oTJInYajaachk oT KoHTpoJid. [Ipu metict-
Buu HY B KounenTpanuu 34 u 340 MKT/MJI :KU3-
HEeCII0COOHOCTDH KJIETOK JOCTOBEPHO CHUKAJIACH.

IIpu xoumneurpanuu HY 34 mxr/ma (CIIOB
u DY) mokasaTesb KU3HECIIOCOOHOCTH KJie-
TOK cHUKaJjca B 1,4 pasa (P < 0,05) B o6oux
cayuaax. IIpu xoumenrtpanuu HY 340 mMKr/
ma (CIIOB u ®Y) KM3HECHOCOOHOCTL Meue-
HBIX KJIETOK yMeHbIlUJach B 5,45 u 5,8 pasa
(P £0,05). CnrenoBaTesbHO, I MEUEHUA KYJIb-
Typ KJIETOK ObLila BhIOpaHa KoHIeHTpamusa HY
6,8 MKr/MJI.
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JKusnecnoco6HOCTH KiIeTOK B cycnieHsuax CII9OB u &Y

B TMHAMHMKE B IIPUCYTCTBUU HAHOYACTUI[ OKCHIA €BPOIINUA

Bpemsa Kusunecnocoonocts KaeTok (% )
1;2:36;::: Kontpons | Kourposs | CIIOB + HU | @Y + HY | CII9B + HY |®@4Y+ HY 34| CIISB+ HY |4+ HY 340
CIISB oY 6,8 MKr/ma | 6,8 MKr/Mu| 34 MKT/Ma MKr/mia (340 MKr/MJI| MKT/MJI
lug |98,4+0,9 | 98,2+0,3 | 97,6+2,3 97,7+0,3 | 77,5%3,4% | 77,0=3,4% | 34,6+2,4% | 25,4+2,4%
2y |98,7+0,3|98,1+0,3 | 96,8+3,6 97,0+0,6 | 72,3+5,7% | 72,4+5,8% | 31,2=+2,7% | 24,2+2,5%
3u |98,2+0,2|98,1+0,2 | 95,6+3,4 96,6+0,4 | 68,8+3,6% | 69,1+3,7* | 18,0+1,3% | 17,0=1,2%

ITpumevanue. * — P < 0,05 1o cpaBHEHUIO C KOHTPOJIEM.

Iiia HY okcuja eBponmsa XxapaKTepHA JIIOMU-
HECIIeHIINA B BUAUMOI 00JIaCTH CIIEKTPA, II03TOMY
MeTog0M oTcaexuBanuda Jorkanusanuu HY Eu,04
B KJeTKax ¢uopodisacToB u CIIOB n3dbpana KoH-
(bokaTbHAA CKAHUPYIOIasd MUKPOCKOIIUA.

JlagepHas craHupyiomas KoH(GOKaIbHAA
MUKPOCKOIINSA ABJISETCS ONHUM 13 HanboJee co-
BPEMEHHBIX METO0B UCCIeIOBAHNSA KJIETOK [9].
IIpumMeHeHUe JIa3epPHOTO CKAHUPYIOIIETO KOH-
(hoxaIbHOTO MUKPOCKOTIA 6JI1aT0apsI BHICOKOMY
paspeleHnio U KOHTPACTY A0 BO3MOYKHOCTH
U3y4yaTh CTPYKTYPY KJIETOK U UX OpPTraHeJLI.
OCHOBHBIMU TMPEUMYIIECTBAMHU ITOT0 MeTo1a
SABJSIETCS IIUPOKUII HAOODP CHEeKTPAJbHBIX JIH-
HUII KOTePEeHTHOr'0 OCBEIeHNS M BO3MOKHOCTD
mapaJiaeJbHO peructpanuu QJIyopecieHITun ¢
pPa3IMUYHBIMY IJUHAMU BoJH. Kak moxkasaHo Ha
puc. 2, HabJa0IaI0Ch JUCKpPeTHOe cBeueHre HY
OKCH/a eBPOMNUs B IIUTOILIa3Me KJETOK B Jua-
nasone smuccuu 540-583 1 593-647 um, T. €. B
3eJIEHOH 1 KPACHOM 00JIacTsIX CIeKTPa.

Puc. 2. Mukpodotorpaduu KyJabTypsl
bu6podsIacTOB, MEUEHHON HAHOYACTUIIAMYU OKCUIA
eBpoINs B KOHIleHTpanuu 6,8 Mmxr/mia. Ennunuunsie
KOH(poKaJIbHbIE NJIAHBI:
1 — punwstp smuccun 540-583 Hm; 2 — QuUALTP
smuccuu 593—647 Hm; 3 — B IPOXOAAIIEM CBETE;
4 — coBMeIleHHBIH ILIaH

Ha puc. 3 mpencraBiieHbI CIEKTPhI JIOMU-
Hecueunuu HY okcuma eBpoIus B IIUTOIIIa3Me
¢ubpobdacra, meuennoro HY oxkcuga eBpomus.
OMmuccusa HabogaeTcs B oosactu 450—700 HEM
c nukamu 475 um, 520 u 550 HM.

IlocnoiiHOe cKaHWMpPOBaHUE IIO3BOJIAET BU-
3yaJu3upoBaTh 00beMHOe M300paskeHune 00b-
eKTa, ONPEIeIUTh MECTOIIOJIOMKEeHHe MeTunkKa
¥ HaOJII04aTh IIPOIlEeCChl HEIIOCPEeICTBEHHO BHY -
Tpu KJIeTKH. C IOMOIIBHIO IIOCIOMHOT0 CKAHUPO-
BaHUSA KJETOK B KYJbType ObLIO YCTAHOBJIEHO,
uro HY Eu,0; wactTuuno ajacopbupyioTcsa Ha
IJIa3MaTUYecKoil MeMOpaHe KJETOK, IIPU IIPO-
HUKHOBEHUU B KJIETKHU JIOKAJIN30BaHbBI B ITUTO-
IJIa3Me U He IIPOHUKAIOT B Aapo (puc. 4). Po-
HOBOE CBeUeHNEe Cpelbl OTCYTCTBYET, MOKHO
BUIETh eIWHUYHBIe JIOMUHeciupymoomue HY
OKcuaa eBponud. TakuM o0pa3oM, yCTaHOBIIE-
HO, uTo HY oKcuma eBponusa JIOMUHECIIUPYIOT
B oOJiacTu smuccuu 540-583 1 593—-647 um, He
IIPOHUKAIOT B AAPO KJIETKU U IPU IPOHUKHOBE-
HUU B KJIETKH JIOKAJIU30BAHBI B IIUTOILIa3Me.

B naspHelieM OblIa HCCIETOBAHA JIOMIHE-
cuennusa HY B KiaeTKax Ipu KyJIbTUBUPOBAHUN.

Intensity
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Puc. 3. CHeKTpsI HCIIyCKAHUA HAHOYACTHUI[ OKCHIA
€BPONHUs B IUTOIIA3ME KJIETOK KYJIbTYPhI
(hubpo6IacTOB, MEUEHHOH HAHOYACTHUIIAMYU OKCUIA
eBponusa B KOHIeHTpanuu 6,8 Mir/mi
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Puc. 4. MuxkpodoTorpadun KyasTypsl GudpodIacToB, MEUeHHON HAHOYACTHIIAMYU OKCHIA eBPOIIH S
B KOHI[eHTpauuu 6,8 MKr/mur:
eIMHNYHbIEe KOH(OKAJIbHBIE IIJIAHBI Z-CTeKOB. CTpesIKaMy IOKa3aHbl KJIETOYHBIE A/1pa

ITocne nuxkybamuu ¢ HY B KoHleuTpanuu 6,8
KJIETKY 3aceBaJii B KYJbTypajbHbIe (PIaKOHbBI
¥ HaOJIIOJAJIU B TeUueHre OKoJIo 14 nHeil.

Muxpodoro Kyasryp @Y u CIIOB B mpu-
cyrcrBurm HY okcupa eBpomms IIpeicTaBIeHBI
Ha puc. 5 u 6. UurencuBHOCTL cBeueHna HY
OKCHuIa eBPOINA B KJIETKAX MOCJe KYJIbTUBU-
poBaHUA B TeueHUe 7 qHEl Oblia aHAJOTUUHOUN
IJIs1 MEUYEeHBIX KJIETOK B cycreH3uu. JloKaam-
sanud HY B KiaeTKax 000uX JUHUN B TeUeHUeE
BCeX CPOKOB HAOJIIOMeHUA aHAJIOTUYHA OKUCaH-
HOU BhImIe. IIpum 3TOM MOPQOJIOTUA MEUEHBIX
KJIETOK BHU3YaJbHO He OTJINYaIach OT MOP(OJIO-
T HEMEUEHBIX.

4
Puc. 5. Kyasrypa kaerox CIIOB, meueHHBIX
HAaHOYACTHIIAMU OKCHUIA €BPOINS B KOHIIEHTPAI[UU
6,8 MKr/MuI iocsie 7 qHe KyJIbTUBMPOBAHU:
KOH(pOKaJIbHAA MUKPOCKOIIUA
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CKOpOCTh HOCTUIKEHUA MOHOCJOA s KJe-
TOK, MeueHHBIX HY oKcuma eBpomnus, He OTJIN-
YaJjiach OT ATOT0 MOKAa3aTesd AJiA HEMEeUeHbIX,
T. e. mpucyrcteue HY B Komienrpaiuu 6,8 MKr/Mi
He BJAMWAJIO Ha TPOan(epaTuBHBIN MOTEHIIUAT
KJeToK KyabTyp @YU um CII9B. Amanusupysa
MHUKPO(OTO KYJIbTYP B TEUEHUE PA3HBIX CPOKOB
KYJbTUBUPOBAHUSA, MOMKHO CIEJIATh BBIBOJ, UTO
gomuHecreHnua HY Eu,05 coxpananace B Te-
YeHMUe POCTa KYJIbTYPhI M0 CJIEAYIOIIEero mepe-
ceBa U B JAJBHEHININX MTacCaKax, C HEKOTOPBIM
najeHneM wmHTeHcuBHOCTH. HY coxpamaioTcsa
B KJeTKax B Teuernue 8—10 gemenuii. IIpu sTom
WX JOKAJM3aIuA OCTAeTCA ITIOCTOSTHHOM.

Puc. 6. Rynsrypa @Y, MeueHHBIX HAHOYACTHI[AMU
OKCHIa eBPONus B KOHIIeHTpanuu 6,8 Mxr/ma
nociye 10 gHEH KyTbTUBUPOBAHUA:
KOH(OKaJbHAA MUKPOCKOIINSA
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Onruueckue cBovictBa HU penxoseMenbHBIX
MeTaJIJIOB (IIOTJIOIIEeHNE CBETa U JIOMUHECIIeH-
us) B OOJIBIIIHUHCTBE CJAyuaeB 00y CA0BJIEHEI IIe-
pexomaMu MeKIy TJIyO0OKOJIEeKAIUMHU dHepre-
TuyecKuMu ypoBHAMU ux 4f-smexTponos [10].
IIpu BBemeHUM STUX MOHOB B MaTPHUILY 3aMeET-
HOIl IIepecTpPOrKH SHEPreTUUYECKOro CIIeKTpa
He NPOUCXOIUT, IIOCKOJIBKY HEe3aIllOJHEHHBIE
BHYTPEHHUE JJIEKTPOHHBIE 000J0UKU PEIKO3e-
MeJbHBIX METAJIJIOB XOPOIIIO0 9KPAHUPOBAHBI OT
BHEIITHETO OKPYKeHUA BAJEHTHBIMU BJIEKTPO-
HamMu. BosmelicTBre KPUCTANIIUYECKOTO ITOJISA
MIPUBOAUT K HE3HAUUTEIHLHOMY PacCIelIeHUI0
9HepreTUUYECKUX YypPOBHe#. BciaexcTtBue sToOro
DHEPTUs IIepexo/a He3HAUNTEJIbHO 3aBUCUT OT
mMarepuaJia MaTpulbl 1 oT pasmepa HY. Jlu-
HUY TIOTJIOIIEHUA M HCIYCKAHUS TOCTATOUHO
yskue (1-5 um u ~10 HEM, COOTBETCTBEHHO) IIO
CPaBHEHWIO C JUHUAMU OPTraHUUYECKUX KPacu-
Tejieli MJAM KBAHTOBBIX TOUeK. JIIOMUHeCITeH-
1S MOHOB PeIKO03eMeJbHBIX METAJJIOB MOMKET
MIPOUCXOAUTL B pPe3yJbTaTe BO3AefCTBUA U3-
ayueHus (00bryHO YD) HAa MATPUILY U TTOCJIEY-
IOIIlel mepefavyy SHEPTUYU UOHY MJIU HEIOoCPe[-
CTBEHHO IIyTeM ero Bo30y:kaenud. Ogaaxko Y P-
u3JyyeHue — He JYYIIUH BHIOOP IPU HCCe-
MTOBAHUM JKUBBIX KJETOK WM OPTaHMW3MOB; aJib-
TEePHATUBON ABJISETCA MPAMOe BO30Y:KIeHUE
nasepom. CIeKTp JIOMUHECIEHIITNU, KaK IIpa-
BIJIO, 3aMETHO CABUHYT OTHOCUTEIBHO CIIEKTPA
MIOTJIOIEHUS B CTOPOHY AJUHHBIX BOJH (CABUT
Crokca). [ua komaougabix HY YVO4:Eu (op-
TOBaHA AT UTTPUA, IETUPDOBAHHBIN HOHAMU €B-
ponus) BeJUUYMHA cABUTra cocTaBisger ~150 um,
T. €. CYIIIeCTBEHHO 0OJIbIlle, UeM [IJIsI OOBIYHO
VICIIOJIB3YEMBIX OpPraHm4YecKux (payopodopoB.
9TOo yIpoIaeT IpoBeIeHre UCCIeJOBAHUM.

Agrops! pabots! [10] cpaBHUBaNM XapaxTe-
PUCTUKY Pas3IUYHBLIX MATE€PUAJIOB, IPUMEHSIe-
MBIX B OMOMEAUIITMHCKUX nccaefoBanmax. IIpo-
IOJI’KUTEJIBHOCTh BO30YKIEHHOTO COCTOSHUS
IS MOHOB PEeIKO3eMeJIbHBIX METaJIJIOB 3HAUM-
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HAHOYACTHHEHU ORCHAY €BPOIIIIO
AR JIOMIHECHHEHTHI MITRH
RJIAITHHHUX RYJIbLTYP
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HocuimxyBanu MopdodyHKITIOHATBHI XapakK-
TePUCTUKU KJITHUH y KYJIbTypax y IIPUCYTHOCTi
HaHOoyacTHHOK Eu,03 i ocobauBocti ix mrominec-
MeHITil y KJIiTHHAaX, a TAaKOXK MOYKJIUBY TOKCUUYHY
nifo B miamasoHi KoHIeHTparii 6,8—340 mMKr/ma
Ha KYJbTYpHU KJiTMH eMOpioHa cBuHi Ta (hidpo-
oysactTu JAUHE B cycueHsii. Metomom KoHQO-
KaJIbHOI CKaHyBaJbHOI MiKPOCKOIIl BH3HaUAJIHU
Jokarnisanito HaHoyacTmHOK Eu,0; B KiiTmHax
(}ibpobaacTiB i mepeBUBHOI JiHiI KIiTUH eMOpioHa
HUPKU CBUHI.

BcraHoBiieHO, IO HAHOYACTUHKU OKCHUIY
€BPOITIiI0 B KOHIeHTpaIlii 6,8 MKr/MJ He cupuyu-
HIOIOTh TOKCUYHOI Aii Ha KJIITUHHI KyJIbTypH, JIO-
MiHeCITiI0I0Th V BUAUMIHN MiJAHIL clieKTpa i Tpu-
Basuii yac 30epiraroTbeA B KJIiTuHaX 6e3 icTOTHO-
ro 3HMIKEHHs iHTEeHCHMBHOCTI CcBiTiHHA. 3a OIIO-
MOT0I0 KOH(OKAJbHOI CKaHYBaJIbHOI MiKPOCKOITil
TMMOKa3aHo, 10 HAHOYACTMHKY He IPOHUKAKTH Y
ARpO KJIITHHE i JokanisoBami B mumromaasmi. Ix
MOJKHa 3aCTOCOBYBATU AK HAHOJIIOMiHOGODU A
MiUYeHHSA CYCIeH3i! i KIITUHHUX KYJIbTYD.

Karmuosi cnosa: viaitunua ainia CIIEB, ¢ibpo-
6JiacTu, HAHOYACTUHKU, JIOMiHO(OPU.
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NANOPARTICLES OF EUROPIUM OXIDE
AS FLUORESCENT LABLES OF THE CELL
CULTURES
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The morphological and functional characte-
ristics of the cells in cultures in the presence
of nanoparticles of Eu,03 and luminescence
characteristics of nanoparticles in cells and
also the possible toxic effect of nanoparticles
of EuyO3 in the range of 6.8-340 pg/ml for
SPEV cell line, human fibroblasts in suspension
were investigated. The localization of Euy04
nanoparticles in SPEV cells and fibroblasts was
determined by confocal scanning microscopy.

We found that europium oxide nanoparticles
at a concentration of 6.8 pg/ml did not have a
toxic effect on the cell cultures, luminesce in
the visible spectral range and remain for a long
time in the cells without a significant decrease in
intensity of the luminescence. The localization of
nanoparticles in cell cytoplasme but not in nuclei
was shown by confocal scanning microscopy. They
can be used as nanoluminophores for labelling of
cell suspensions and cultures.

Key words: SPEV cell line, fibroblasts, nano-
particles, luminophores.





