BIOTEXHOJIOT'TA, T. 3, Ne3, 2010

YIK. 577.151:579.864.1

OIIIHKA IN VIVO THEK-YHIIKOIHKYBAJBHOI A1
HAHOYACTHHOK 30JI0TA PI3ZHOTI'O PO3MIPY

C. M. [Jlubrosa
JI. C. Pe3niuenro
T.T. I'pysina

3. P. Vavoepe

IacTuryT 6iokosmoigaol ximii im. ®. 1. OBuapenxka HAH Vkpaiunu, Kuis

E-mail: tgruzina@mail.ru

ITokasano, 1[0 HAHOYACTUHKY 30JI0Ta cepeauboro poamipy 20 i 30 M (Ha BigMmiHy Big HaHOUaCTHHOK po3mipom 10
i 45 HM) y MOe/JIbHIX CHCTEMAaX KPOBi He B3AEMO/IIOTE i3 CHPOBATKOBUM aJIbLOYMiHOM Ta CTifiKi g0 KoaryJsiii. Mero-
IOM JIY3KHOTO rejb-ejieKTpodopesy isonpoBanux KiaituH ([JJHK-xkomer) BcTaHOBIEHO, IO 3a YMOB OJHOPA30BOTO
BHYTPiIITHHOBEHHOT'O BBEJEHHA HAHOYACTUHKY 30J10Ta podmipom 20, 30 Ta 45 um He Buasaanu [JHK-ymkomxyBaabHOI
il B KJIITMHAX MEUYiHKU, HUPOK, KUIIIEUYHUKY Ta KicTKoBoro MO3KYy IypiB. HarnouacTurKku 3om0ta 20 HM, HA BigMiHy
Big HanouacTuHOK 30 Ta 45 HM, BuaBaaau JHK-ymKoakyBaabHy [if0 B KJIiTHHAX cesedinku. OTpuMaHi faHi cBigyaTh,
110 HAHOYACTUHKHY 30Ji0Ta po3MmipoM 30 HM € HaAlbOiibIn OiocyMicHUMY Ta 6100€3IIeYHNMMU.

Knrouosi cnoéa: HAaHOUYACTUHKY 30JI0TA, MOJEJBHI CUCTEMU KPOBi, CHPOBATKOBUI albOyMiH, Koary-
aanisa, JHE-ymkomKyBaibHa i, MEeTO JIYKHOTO I'eJib-eJIeKTpodope3y i30Ib0BaHUX
KJIiTHH, 0iocymicHicTh, Oiobesmeka.

Hawmomarepianu — cyuyacHi mepcIeKTHBHi
PEUYOBUHHU 3 PO3MIipOM €JeMEHTIiB CTPYKTypH
1-100 M. Ha ocobauBy yBary 3acjyroBYIOTh
HAHOYACTUHKY MeTaJiB, 30KpeMa 30J10Ta. Bonu
Ha0yJIM IIIUPOKOr0 3aCTOCYBAaHHA Yy MeIWIIUHI
Ta BeTepuHapii AK 3aco0U IiJILOBOT'O IOCTAaB-
JIeHHA JiKapChbKUX IpemapaTiB A0 OpraHiB-Mi-
meHel, y (¢ororepmiuHiyi Tepanii, miarmoc-
TUYHIA Bigyasisamii Ta SK KOMIOHEHTH
imyHoOiosoriuaux mpemnapariB [1, 2]. Ile 3y-
MOBJIIOE TiCHUY KOHTAKT JIOJUHY 3 TAKUMHU Ha-
"HOMarepiasamu. ToMmy omiHKa iX TOTEHIITHOTO
PUBUKY [IJA 300POB’SA JIOJWHU Ta HABKO-
JIUIITHBOTO CePEeOBUIIA € BKPall aKTyaJIbHOIO.

Hobpe Bimomo, 110 BasKKi MeTaIu MOXKYThb
MaTU HeTraTUBHI HACJiIKY BILIUBY Ha KUBi Op-
raHiamu, repeaycimM Ha iXHiI# reHeTUYHUI ana-
paTr, COPUYMHIOKYN MEePBUHHI YIITKOIMKEHHS
OJHK [3]. Metanu y cTaHi HaHOYACTHHOK Ma-
I0Th 0cOo0JMBi (pisuko-ximiumi Ta Oiosoriumi
BJIACTHUBOCTI, III0 3yMOBJIEHO, HacamIiiepenm, ixX-
HiMHM poamipamu.

3acTocyBaHHA IIpelapaTiB HAHOUYACTUHOK
30JI0Ta B JIarHOCTUYHUX YU TEPATEBTUUYHUX
miiAaX Mae OyTu OOTPYHTOBAHUM HAYKOBUMU
ITokasamu ix 6iocymicHocTi Ta 6iob6esmeku. Ile
JTOCATAEThCA MOCJHIMKEeHHAMHU in vitro Ta in
VivO, K1 BKJIOYAIOTH BUBYEHHA BILJIUBY HAHO-
YaCTUHOK HA KJITMHU TECTOBUX KYJIBTYD, IIO-
BEiHKY B MOJEJHLHUX cHUcTeMaX (IIPOTeiHu Ta
3aMiHHHUKU KPOBi), a TaKOX BBeIeHHA B
KpOB’siHEe PYyCJOo JabopaTOpHUX TBAPUH 3 IIO-
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TaJbITUM OIIiHIOBAHHAM il iX Ha KJIiTHHU Op-
radiB i TKaHUH.

Pawnimre namu BcTanoBJ€EHO [4], 1110 B eKcIIe-
PUMeEHTax in vitro 3 BUKOPUCTAaHHAM TECTOBOI
KyaeTypu KiaitTuH Jjginii CHO-K1 cunTtesosani
HaHOUYacTUKH 30J0Ta po3mipom 10 i 20 HM Buss-
aanu THK-ymkopKyBaIbey Oifo, a y HaHodac-
TuaoK 30 Ta 45 HM moxiOHa misa OyJia BiacyTHA.

Meroto 1iei podoru O6yso BuBuernHa [[THEK-
VIIKOMIKYBaJAbHOI Aii HAHOUYACTHMHOK B30JI0Ta
PisHOrO PO3Mipy B eKCIlepuMeHTax in vivo.

Marepianu i meTomu

HamouacTuHKEM 30JI0Ta CUHTE3yBaju, Bin-
HOBJIIOIOUM aypaT KaJIio arleToOHOM ab0 eTaHOJIOM
metonoMm [eBica [5]. BuximHoi0o peuoBHHOIO
cJIyryBaJjia 30JI0TOXJIOPUCTOBOHEBA KUCJIOTA
H[AuCl,]-4H,0, 3 akoi mix uyac B3aemopmii
3 KapOOHATOM KaJIilo y BOAHOMY PO3YUHi yTBO-
pIOBaBcA aypar kKajiio. Posmip oTrpumMaHux Ha-
HOYACTHUHOK OOYMCJIIOBAJIN, IIOCJIYTOBYIOUUCH
METOJOM JIa3ePHO-KOPEJAIINHOI CIeKTPOMeT-
pii (JIKC) (Zetasizer-3, Malvern Instruments
Ltd, BenukoGpurasuis). ¥ po0OTi BUKOPHCTO-
ByBaJi HAHOUYACTUHKM 30JI0TA, CepPeIHi po3Mi-
pu axux cramosuau 10, 20, 30 Ta 45 HM Y KOH-
menTparii 38,6 MKr MeTaJsry /M.

JJ1a BUBUEHHA B3a€EMO/Iil HAHOYACTUHOK 30-
JIOTa 3 MOJEJLHUMU IpoTeiHamMu O0yJjiu IpoBeIeHi
€KCIIEPIMEHTH 3 BUKOPUCTAHHAM KOMEPIIiIHHIX
MIPOTEeIHiB: CHPOBATKOBOTO aJLOYMiHY JIOAUHYI
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(«Reanal», Yropiuua) 3 i30eJIeKTPUYHOIO TOU-
koio (IET) — 4,5, coeBoro iHTi6iTOPY TPUTICUHY
(«Reanal», Yropmuua) 3 IET — 4,9; Tpuncuny
(«Spofa», Hexia) 3 IET — 10,8, a-ximorpuncuny
(«Loba chemie», Asctpis) 38 IET — 7,9, PHKasu
(«Loba chemie», Ascrpis) 3 IET —10,2, nanainy
(«Loba chemie», Ascrpisa) 3 IET — 9,0 Ta Jiso-
numy («Loba chemie», ABctpis) 3 IET — 11,0.

EdexTuBHicTh B3aemMomii HAHOYACTUHOK 30-
JIOTa 3 IPOTeIHAMU BCTAHOBJIIOBAJIV 32 3MiHOIO
ONTUYHOI I'ycTUHU (BiIbTPaATIB, OTPUMAHUX TIiJ
yac (QiabTpyBaHHA AUCIEpPCii HAHOYACTUHOK
3 PO3YMHOM ITPOTeiHy ueped MeMOpaHHi GiabT-
pu 3 miamerpom mop 0,17 mxMm («Baagumop»,
Pocis). BeqnuuHy OOTUYHOI I'YyCTUHU PEECTPY-
BaJIu B 3eJIeHii o6sacTi cuexkTpy (520—550 mm)
3a [JOTOMOTOI0 (HOTOETEeKTPOKOJIOPUMETPA
DEK-M. PesyabraTé mIpeacTaBiasaAId B OOUHU-
nax /0, aki BizoOpakaay BifHOIIEHHS OII-
TUYHUX TyCTHUH (QiabTpaTiB, mMoamdikoBaHUX
OpoTeiHoM, Ta HeMOAM(piKoBaHUX HAHOUYACTU-
HOK. OCKiJIbKU cepeiHill po3Mip HAHOYACTUHOK
cragoBuB 30 HM, IO HA IOPAJOK HIKUYE Cepej-
HBOTO JiaMeTpa IIOp BUKOPUCTAaHUX (DiabTpis,
BUXITHUN PO3YMH HAHOYACTHMHOK BLJIBHO IIPOXO-
muB uepe3 (QimbTpu. OcTaHHi He OyaM TaKOMXK
6ap’epoM i aysd mpoTreiHiB. Y BUIIALKY B3a€MOil
HAHOYACTUHOK 3 IIPOTETHOM YTBOPIOBAJIUCH arpe-
ratu, AKi ocigamum Ha QinbTpi. IIpodu 06’eMom
2 MJI Ha JUCTUJIBOBAHIl BoAi MicTuiau 1 yacTuHy
(38,6 MKTr MeTaTy/MJI) IpenapaTy HaHOUaCTUHOK
30JI0TA Ta 3 YACTUHU IIpernapaTy mpoTeiny meBHOL
KoHIeHTparii. 1 M iHKyOaIfifiHoro cepemoBUIlia
HaHOCcUJIM Ha QiabTp (dinbrTpamia mig Bary-
YMOM), IpOMHBAJIX 1 MJI IUCTHUILOBAHOI BOAU
i GimpTPaAT BUKOPUCTOBYBAJIH JJIA KOJOPUMETPii.

CrifiKicThb 0 KoaryJiAiii HaHOYaCTUHOK 30-
JIoTa Iig yac KOHTaKTy 3 0ioJIOriYHMM OTOYEeH-
HSIM BU3HaAYaAJIU 38 MeTOAUKOIO [6]. K Momesnn-
Hi cucreMu KpoBi Oysio oOpaHO KoMepiriiimi
npemnapatu: ¢isiosoriuHnii po3unH AJaA iH’€K-
il Ta maasMos3aMiHHUKU «Peomoairiaokim»
i «Crabizon». Po6oui posunHT MOEIbHUX CUC-
Tem Mictuau Bigmosigao 20%, 40%, 60% Ta
100% xomepuifinux npemnapartis. KonTakT po-
00ouMX PO3YMHIB MOJEJbHUX CHCTEM i IIpera-
paTiB HAHOYACTHWHOK 30JI0TA Pi3HOTO PO3Mipy
OpPOBOAMIU y cOiBBigHOMIeHHi 1:1.

CrymiHp Koaryisdiili HaHOUYACTHMHOK 30JI0Ta
B MOJeJIbHUX cucTeMax micias 30 xB iHKyb6aIrii Bus-
HavaJI1 3a 3MiHaMH HOJIOKeHHSA, iHTeHCUBHOCTI Ta
dopmu mixka abcopbiii B obsacti 500-560 HM.
Koutposnem cayrysas 50% -if mpemapaT HaHOYAaC-
THUHOK 30JI0Ta Ha JUCTUJIHOBAHIN BOMIi.

B ekcunepumenTax in vivo 6yJj0 BUKOpPHCTA-
HO 0iMux HeJiHIHHUX caMIliB Ta caMOK Jiabopa-
TOPHUX IIypiB i3 cepemHBOID MAacoi0 Tija
180-230r, orpumanux i3 BiBapito IncTUTYTY €KC-

eprMeHTaJIBLHOI IIaToJIoril, OHKOJIOT1 i pamiobio-
gorii im. P. €. Kasenbxkoro HAH Vikpainu.
ExcnepumeHTa/IbHI TBAapWMHU TNepedyBajiui Ha
CTAaHAAPTHOMY pPEXUMi yTpuUMaHHA 1 Oyam
noijieHi Ha 4 rpynu: KOHTPOJIbHA Irpyna — 3 TBa-
PUHU, AKVUM He BBOAWIN HAHOUYACTUHKU 30JI0TA,
Ta 3 miAgocaigHuX rpynu (110 4 TBapUHU KOYKHA),
AKUM OJHOPA30BO BHYTPIIITHHOBEHHO (Y XBOCTOBY
BeHy) BBoAMIM 1 MJI IIperapaTy HaHOYACTHUHOK
3oJiora posmipamu 20, 30 Ta 45 HM BiamoBiTHO.
Hocmimxernsa mpoBoanau 3rigHo 3 «EBPO-
TMEeMCHhbKOI0 KOHBEHIIEI0 PO 3aXMUCT XPeOeTHUX
TBapWH, 110 BUKOPUCTOBYIOTHCA B €KCIIEPUMEH-
TAJILHUX TA IHIIUX HAYKOBUX IILIAX» . 3a0il TBa-
PUH KOHTPOJIBHOI Ta MiAJOCTITHUX T'PYII 31ilic-
HIOBaJIU uepes 24 roj micjsa BBeIeHH Ipenapary
HAHOYACTHHOK IIJIAXOM JeKaImiTallii 3 BUKOpUC-
TAaHHIM AHECTETHKA TiOHmeHTAJy (3 PO3PaxyHKY
70 mr/Kr macu Ttijia TBapuau). Ilicaa mporo Bu-
IaJIsLIN IMeYiHKYy, HUPKHU, CeJIe3iHKY, KiCTKOBUil
MOBOK Ta KUIIIEUHUK, AKi € opranaMu,/TKaHuHa-
Mu-mimmenamMu MokauBoi JTHEK-ymkomxyBainb-
HOI pil HaAHOUYACTHMHOK 30Ji0Ta. BupgiienHsa
KJIITUH i3 TKAHWH Ta OPraHiB NIypPiB BUKOHYBAJIN
3a 3araJIbHONPUHHATUMU MeToguKamu [7].
Busunauvenna [JHK-ymromxyBanbHOI mii
HaHOYACTUHOK MeTaJIiB 3[4iliICHIOBAIM 3a TAKOIO
CXeMOI0: OTPUMAHHA TeJib-caanay, GopmMmyBaH-
Hs Mikpompemapaty (iMMmo6isisamia orpuma-
HUX KJITUHHUX CycHeH3iii B araposi), Jjiswuc,
JIy:KHa JeHaTypallid, IPOBeJeHHA eJIeKTPodo-
pes3y, HeliTpaiisais/dikcaiis, ¢apOyBamusa
mperapary, MiKpOCKOIIUHHMI aHAJi3 3a JOIIOMO-
roio (ryopecrieHTHOr0 MiKpockona (JIFOMAM
P8, Pocisa). Ha xoxHUMIT Mikpompenapar aHaJri-
gyBajiu io 100 « THK-komer» [7, 8].
Kowmm’roTepHy 00pOOKY oTpuMaHuX Hu(po-
BUX 300pasKeHb 3AiHiICHIOBAJM 3a JOIIOMOTOIO
nporpamu COMET-CASP. IIpu niboMy Bu3HaUa-
JIV TaKi mapaMeTpu «KOMET»: «ITOBXKMHA XBOC-
Ta», «% JHK y XBocTi», « MOMEHT XBOCTa».
CraTtucTuuHy OOpPOOKY pe3yJabTaTiB HPOBO-
IUJIN II0 KOMKHIN eKcHmepuMeHTaJbHill ToduIri,
MOPiBHIOIOUM TMOKasHuUKM yikomxenua [[HEK
y OOCJifHil Ta KOHTPOJIBHUX IpyHax.

PGSYJIBTaTP[ Ta 06FOBopeHH$I

Ha mepimmomy erarti gocimkeHb 6yJI0 BUKO-
HAHO MOJeJbHi €KCIIEPUMEHTH 3 BUKOPUCTAH-
HSM IIpelapaTiB iHANBiIyaIbHUX KOMEPITIHHIX
IpOTeiHiB, Y TOMY UMCJIi I IPOTEiHiB cupoBaT-
KU1 KpoBi. ITokasaHo, 1110 MOJIEKYJIU IPOTEIHiB,
3aJIesKHO Bifm IxHiIX (PismKo-XiMiuHMX BJIaCTH-
BOCTeIl, MOXKYTh IIE€BHUM YMHOM B3a€MOIisITH
3 HAHOUYACTUHKAMM 30JI0Ta, MoAuU(DiKyBaTH
iXHIO MOBEPXHIO i, AK HACJIiIOK, CHPUITH arpe-
rarii abo crabimizarii HaHouacTuHOK (puc. 1).
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Puc. 1. 3aneskHicTh arperaTuBHOI CTiKOCTI
HaHOYACTUHOK 30Ji0Ta (30 HM) Big KOHIEeHTpAaIil
IIPOTEiHiB:

1 — cupoBaTKOBUl aIb0yMiH JIOLUHNT;
2 — coeBuii iHTi6iTOpP TPUIICUHY;

3 — Ol-ximMoTpHIICUH;

4 — TpurcuH;

5 — JisomuM.

Kpusi sanexsocti D/Dy Big KoHmeHTpamii
PHEK-asu Ta nmanainy mogioui 10 KpuBoi 3;

D/Dy, — BifgHOIIEHHA ONTUYHOI I'yCTHUHU (PiJIbT-
partiB iHTakTHHUX Ta MOAM(DIKOBAaHUX IIPOTEIHOM Ha-
HOYACTHUHOK 30JI0TA B 3€JI€Hill YaCTUHI CIIEKTPA;

C — KOHIIeHTpAaIlid MPoTeiHy B Ipobi B MKT/MJI

HocaimxeHi nporeiHu HaJeXaTh A0 Pi3HUX
TPy 3a BeJIUYMHOIO iX i30€JIEKTPUUYHOI TOUKU.
SK BUAHO 3 pPUCYHKA, CUPOBATKOBUI alb0yMiH
gonunu (KpuBa 1) Ta coeBuii inribiTop Tpuncu-
Hy (KpuBa 2) g yac KOHTaKTy 3 IperapaToM
HAHOYACTHMHOK 30JI0Ta He CHPUYMHIOBAJIH iX
KoaryJanii. IHau(pepeHTHICTh IIUX OPOTEiHiB
10 HAHOYACTMHOK 30JI0Ta MOKHA MHOACHUTU
TuM, 110 ix IET cramosaars 4,5—4,9 i 3a ymos
excrnepumenty (pH 7,4-7,8) ixHi Moaeryswu,
AK 1 HAHOYACTUHKU 30JI0TA, HECYTh HEraTHuB-
HUi 3apsan. Arperaiiro HaHOUYACTUHOK CIPUYM-
HAJIW TO3UTHUBHO 3apAMKeHi mpoTeiHu: TPUII-
cuH, o-ximorpuncuu, PHKasa, mamain Ta
aigorium 3 IET 7,9-11,0 (xpusi 3-5). Taxki pe-
3yJIbTAaTH CBigUaTh IPO Te, IO B Pas3i BBeJeHHs
HAHOYACTUHOK 30JI0TA B KPOB’siHE PycCJIO Jiabo-
PaATOPHUX TBAPHUH iX arperaiiii cupoBaTKOBUMU
aJbpOyMiHaMu He BigOyaeThbCs.

HacrynHa cepis MoaeabHUX €KCIepUMeEeH-
TiB Oyja cIpsAMOBaHA Ha BUBYEHHS CTa0LIb-
HOCTi HAHOYACTUHOK 30JI0Ta y (hisiosoriunomy
PO3YMHI Ta mpernaparax KOMEPIiHHUX I1JI1a3MO-
3aMiHHUKIB.

SAK moxkasaHo Ha puc. 2, HAHOUYACTUHKHU 30-
JIOTa XapaKTepus3yBajJUCA BHCOKHUM pPiBHEM
CTiAKOCTi IO Koaryjdllii y BUBUEHUX MOIEJIb-
HHUX cHUCTeMaX KPOBi.

Puc. 2. CriliKicTh HAHOYACTHHOK 30JI0Ta B MOJIEJIbHUX CHCTEMaX KPOBi:
1 — KOHTPOJIb: TIperrapaT HAaHOYACTUHOK 30JI0Ta BiIITOBiJHOTO PO3Mipy Ta Boja y cmiBBigHOMIEeHH] 1:1;

2 — HAHOYaCTUHKU 30J10Ta : (isiosoriuamii posunn = 1:1;

3 — HaAHOYACTHHKMU 30JI0Ta : maadmMos3aMinHuK «Crabdisom» = 1:1;
4 — HAHOYACTUMHKU 30JI0TA : MJIadMo3aMiHHUK «Peomosiraokin» = 1:1
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Taka arperaTuBHa CTiMKiCcTh HaHOYACTHU-
HOK 30JI0Ta Y BUBUEHUX MOJEJBHUX CUCTEMaX
MOJKe OyTH 3yMOBJIEHA aJCcOpPOIlicl0 BICOKOMO-
JIEKYJISPHUX CIIOJTYK — KOMIIOHEHTIB MOJTeTbHUX
cucTeM KPOBi — Ha IOBEPXHi HAHOYACTUHOK.
ITe npuBOAVTE 10 YTBOPEHHS 3aXMCHOI 000JI0H-
KU Ha 1IXHifl TOBEepXHi Ta IIePEeIIKOIKae Koary-
Jaaiii. Beranosieno, 1o HanouyactTuHky 20 i 30 HM
BUABUJINCS HANOLIBII CTIHKUME 00 KOATryIaIii
mopiBHAHO 3 HaHOUacTuHKaMu 10 uM Ta 45 HM.
CrabinpHICTL HAHOYACTUHOK Y BUKOPUCTAHUX
MOJEJIBbHUX CUCTEMAX BUSHAYAETHCA CTEPUUHUM
daKTOpPOM IPU B3AEMOJii 3 IPOTEITHOBUMU MaK-
pomosiekyiaamu. Tomy HMOBipHO po3Mip HaHO-
YacTUHOK 30ji0Ta poamipom 10 Ta 45 HM € Kpu-
TUYHUM OJasA crabinmbHocTi OiogmcmepcHOI
CUCTEMU.

Ot:Ke, OTpUMAaHI JaHi I100 B3a€MOIil HAHO-
YACTUHOK 30JI0Ta 3 MOJEJbHUMHU ITPOTeIHAMU
(y Tomy umcyi mporeiHaMu KPOBi) Ta CTiMKicThb
HAHOYACTUHOK IO KOaryJIAIllii B MOJEJIbHUX CHUC-
TeMaxX KpPOBi Janum 3MOr'y eKCIepUMEHTAJIBHO
OOI'PYHTYBATH MOJKJIMBICTH BBEJEHHS HAHOYAC-
THUHOK 30JI0Ta IIEBHOT'O PO3Mipy B KPOB’ AHE PYCJIO
JIabOpPaTOPHUX TBAPUWH Ta AOCTiANTH iX BILJIMB Ha

TeHEeTWYHUN anapar KJIITHUH OpraHiB-MilieHen.

Metomom [THEK-KoMeT y JYy:KHHX yMOBax
moKasaHo, 110 HaHouacTHHKM 30J0Ta 20, 30 Ta
45 uwm e Buasaaau [[HK-ymkomxyBasbHOI ail
Ha KJITUHU MeYiHKU, HUPOK, KUIIEUHUKY,
KicTkoBoro Mo3Ky. Tak, moxkasuuku JJTHK-yI-
KomxyBanbHOl akTuBHOCTI («% JTHK y xBocC-
Ti») OyJaM Ha PiBHi aHAJOriYHOrO IMMOKa3HUKA
HeraTUBHOT'O KOHTPOJIIO (Tabauiisd). IIpu mibomy
eneKkTpodopeTuyHi 3ob0paskenusa tuny «JIHEK-
KoMeT» OyJyiu BifiCcyTHi.

VY mitepaTypi € maHi Ipo HaKONMUYEHHA 30-
JIOTa B CeJIe3iHIIi IIic/is BBeAeHHA oro Jabopa-
TopauM TBapuHam [9]. Tomy BBakaam 3a
moninbHe pocaigutu [JHEK-yImmkom:KyBaalbHY
Iil0 HAHOYACTHMHOK 30JI0Ta Pi3HOTO pO3Mipy
B KJiTHMHaX 1OT0 opraHa. IlokasaHo, 1110 Ha-
HOYACTUHKU 30JI0Ta po3dMipom 20 HM cOpuYn-
Hanu ymromkeaua [JTHK wua pisui 21% 3a mo-
kasaukoM «% IOHK y xBocti» (3a piBHaA
HeraTuBHOTO KOoHTpOaI0 0,3% ). EnexTpodope-
TUYHY KapTUHY, II0 XapaKkTepu3ye MepBUHHI
yimkomxenuda JHK kaitun cenesinku, HaBeme-
HO Ha puc. 3.

Puc. 3. EnekrpodopeTnuHa KapTuHa
ymgoa:kenoi JTHK («JHK-komeTa») KIITUH cele3iHKM HaHOYACTHHKAMU po3Mipom 20 HM

JHEK-ymkom:xyBaIbHa i HAHOYACTUHOK 30JI0TA

Opran-mimens «% JTHEK y xBocTi»

«% IOHEK y xBocri» mix yac xil HAHOYAaCTHHOK 30J10Ta

HEraTHBHOI'O KOHTPOJIIO
20 EM 30 HM 45 am
ITeuinka 0,3 0,4 0,4 0,3
Hupxu 0,3 0,5 0,3 0,3
KicTxoBuii M0o30K 1,1 1,9 1,0 1,1
Kumeunux 0,7 0,9 0,8 0,8
Cenesinka 0,3 21,2 0,3 0,3
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TuMuacoM AK HAHOYACTUHKY 30JI0TA Po3Mipa-
mu 30 Tta 45 HM He BrmBasu Ha JJTHK xiritun ce-
Jesinku, noxkasHuku «% JIHK y xBocTi» 6yau Ha
piBHi HeratuBHOTO KOHTpOJO. JTHK-yIIKOmKY-
BaJIbHA Jis1 HAHOYACTUHOK 30J10Ta po3dMipom 20 HM
iMOBipHO 3yMOBJIEHA 3AATHICTIO IX TPOHUKATH Ue-
pes3 si/IepHi TopH i COPUYMHATY ITEPBUHHI YIITKO/I-
sxkerHa [[HK y Burisani ofHOHUTUYACTUX PO3PUBIB.

TakuM YMHOM, IIPOBeNeHi MOCJiMKeHH in
ViVO 3acBiguUMIM, 0 HAHOYACTHMHKU 30JI0TA
poamipom 30 HM € HaibiabI GiocyMicHuMU Ta
0iobes3mneuHnMU i MOJKYTh OYTH PeKOMeHI0BaHi
I BUKOPHUCTAHHSA B HaHOOiOTEXHOJOTriAX Ta
HaHOMEIUIINHI.
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Excnepumenmanvri cmammi

OIEHKA IN VIVO
JTHEK-IIOBPEKJIAIONIETO TENCTBUSA
HAHOYACTHI] 30JI0TA
PASHOTO PASMEPA

C. H. [TeibK08a
JI. C. Pe3Huuenko
T.T.I'pysuna
3. P. Yavbepe

NHCTUTYT OMOKOJIJIOUAHON XUMUI
uMm. ®@. [I. OBuaperko HAH Yxkpawnunsl, Kues

E-mail: tgruzina@mail.ru

ITokasaHo, YTO HAHOUACTUIIBI 30JI0Ta CPeIHe-
ro pasmepa 20 1 30 HM ( B OTIIMYME OT HAHOUACTHUI],
pasmepom 10 u 45 HM) B MOJeJIbHBIX CHCTEMAaXxX
KPOBM HE B3aMMOIENCTBYIOT C ChIBOPOTOYHBIM
aJIBOYMHHOM U YCTOMYHUBEI K Koaryasiiuu. Mero-
JIOM IIeJIOUHOT'O0 Tejib-3JeKTpod)opesa M30JIUPO-
BaHHBIX KJeToK ([JHK-KoMeT) ycTaHOBJIEHO, UTO
P YCJIOBUY OAHOKPATHOTO BHYTPUBEHHOTO BBe-
JeHUsA HaHOYACTUIBI 30Ji0Ta pasmepom 20, 30
u 45 EmM He npoasiaaau [IHK-moBpe:xmaromiero
IeficTBUSA B KJIETKAX MeUeHU, II0UeK, KUIIIeUHNKA
¥ KOCTHOTO Mo3Ta Kpbic. HaHouacTHUIIBI 30JI0Ta
20 aM, B oTtauune oT HaHouactul 30 u 45 HM,
OKasbIBAJIU MOA00HOE AeMCTBUE B KJETKaXxX cele-
3eHKU. [loayueHHBIe NAHHBIE CBUAETEIHLCTBYIOT
0 TOM, UTO HAHOUYACTUIIBI 30JI0Ta pasMepoM 30 HM
HanboJsiee 6MOCOBMECTUMBI 11 6100E30IIacHEI.

Knwuesvle cnoéa: HaHOUACTHUILI 30J0Ta,
MO/JIeJIbHBIE CCTEMbI KPOBU, CEIBOPOTOUHBINA aJIkb-
oymuu, kKoaryaamus, JHK-mospe:xparoiee
IelicTBHE, METOJ IeJIOYHOTO I'eJIib-3JeKTpodope-
3a M30JUPOBAHHBIX KJIETOK, OMOCOBMECTHMOCTbD,
0100e30IIacHOCTb.

ASSESSMENT OF THE IN VIVO
DNA-DAMAGING ACTION
OF THE GOLD NANOPARTICLES
OF DIFFERENT SIZES

S. M. Dybkova
L. S. Rieznichenko
T.G. Gruzina
Z.R.Ulberg

F. D. Ovcharenko Institute of Biocolloidal
Chemistry of National Academie of Sciences
of Ukraine, Kyiv

E-mail: tgruzina@mail.ru

It is shown that gold nanoparticles which
average size is 20 and 30 nm (in contrast to 10
and 45 nm nanoparticles) do not interact with
blood serum albumin and are resistant to coagu-
lation in model systems. By the method of alka-
line gel-electrophoresis of single eukaryotic cells
(«comet-assay») it was shown that under single
intravenous injection the gold nanoparticles of
20, 30 and 45 nm in size didn’t show DNA-da-
maging action in the cells of liver, kidneys,
intestines and bone marrow of rats. 20 nm gold
nanoparticles in contrast to 30 and 45 nm
nanoparticles showed DNA-damaging action in
spleen. These data suggest that 30 nm gold
nanoparticles are the most biocompatible and
biosafety.

Key words: gold nanoparticles, blood models sys-
tem, serum albumin, coagulation, DNA-damage
action, method of alkaline gel electrophoresis of
single cells, biocompatibility, biosafety.
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