PAAUAIIMOHHAA BUOJIOIUsA

RADIATION BIOLOGY

10.11. BysleyKon HU.B. IMoumnclmn P.B. Pacnonos’, B.®. Ilemml .
B.IO. ConoBben’, lI I. Kysomun®, I.A. l[lad)een C.A. Xonmqemco

N3YYEHUE ABCOPBIIMU U BUOPACIIPEAEJIEHUA HAHOYACTHUIL
HEKOTOPbIX HEOPTAHUYECKHUX BEIIECTB, BBOAUMbIX B
KEJIYTOYHO-KUIIEYHBIN TPAKT KPbIC, C HICNIOJIb3OBAHUEM
METOJJA PAANOAKTUBHbBIX l/lHIll/IKATOPOB

Yu.P. Buzulukov , .LV. Gmoshinski’, R.V. Ras?opov V.F. Dyomin' ),

V.Yu. Solov’yov?, P.G. Kuzmin®, G. A. Shafeev’,

S.A. Khotlmchenko

Studies of Some Inorganic Nanoparticles after Intragastric Administration

to Rats Using Radioactive Tracers

PEOEPAT

Llenp: Llenbio vccnenoBaHust SIBISIETCS] M3y4eHUE TOKCUKOKMHE-
TUKUA HAHOMATEPUAIOB MPU MX MEPOPATbHOM MOCTYIIEHUU B Opra-
HU3M KMBOTHOTO.

Marepuan u metonsl: Hanouactuust (HY) TiO, metunu paano-
Hykagamu **Sc myTem o06ayueHMS OBICTPBIMU HEHTPOHAMMU
(E, > 1,85 MaB) no peakuuu (n,p) Ha LMKIOTpoHe. M30TOMHbBIE MET-
kn """Ag, "Au u Se BBOAMIM MyTeM 0GJIydeHMs] COOTBETCTBYIOIIMX
HY noTokoM TernaoBbIX HEUTPOHOB B siiepHOM peakTope MP-8. Mc-
clieJIOBaHKE TIPOBEICHO Ha 4 Tpyrmax Kpbic caMioB Bucrap co cpen-
Heii Maccoit Tena ot 200 1o 350 . BomHble aucnepcun MEYeHHBIX pa-
nuonyknuaamu HY mocne ynbsTpa3ByKOBOM 00pabOTKM BBOIMIN KU~
BOTHBIM OJTHOKPATHO, BHYTPIKEJIYIO0YHO uepe3 30HI. [lokasarenn
BCACBhIBaHMsI, SKCKPELIMU U PacIipeie/IeHUs] METOK 110 OpraHaM M TKa-
HSIM KOJIMYECTBEHHO oMpenessuin yepe3 24, 48 1 72 4 ¢ moMOLIbIO raM-
Ma-CreKTPOMETPUUECKON YCTAHOBKH C TePMaHUEBBIM IETEKTOPOM.

Pesynprater: Ins HY TiO, xapakrepHa KpaiiHe HU3Kasl CTENEHb
BcacbiBanus u3 XKKT (menee 1 %) u moutu 100 %-Hast aKcKpelust ¢
KaJioM, Toraa kak MeyeHble HY ObLIM BBISIBICHBI B TICYEHU U KPOBU
SKUBOTHBIX TOJIBKO B CJIEIOBBIX KonyecTBax. Hebosplne, HO Haex-
HO JieTeKTupyeMblie KosimyectBa HY Ag 1 Au npoHMKaIM yepe3 CTeH-
Ky KMIITKM Y HAKAIUTMBAIMCH B OPraHax U TKaHsIX, MPUYeM HauOoIb-
it ypoBeHb HakorieHuss HY Ag oTtmeuancs B rneyeHu, a Au — B
MOYKax XUBOTHBIX. [1oyueHbI TaHHbIE, KOCBEHHO CBUICTEIbCTBYIO-
1K€ 0 BO3MOXHOCTH NMpoHUKHOBeHUs HY Ag 1 Au yepes reMaToaH-
uedannyeckuit 6apwep. s HY Se Obuta xapakTtepHa BecbMa BbICO-
kas crerneHb BcacbiBaHus B XKKT, conpoBoxknaemasi, Kak MOXHO
MIPEAIOIOXUTh, OUOTpaHChOPMAIMeil C BBIBEICHUEM €€ MPOIYKTOB,
MPEMMYILIECTBEHHO, ¢ MOUoil. Hanbosbline KoauyecTBa Se Hakar-
JIBAJIKCD B MIEYEHU U KPOBU KPBIC.

BoiBosibl. 1) MeToa paaroakTUBHBIX MHIMKATOPOB MO3BOJIUI
KOJINYECTBEHHO OLIEHUTDH abCopOLIMIO 1 GropacrpeiesieHre pa3ainy-
Hbix HY muHepanbHbix BeniecTB B 2KKT kpebic. 2) BbisiBaeHbI pa3iu-
4usl B CTeNeHU abCOPOLIMHY, PACTIPEICICHUY 110 OpraHaM U TKaHsSIM U
MyTH BbIBeieHUs n3 opranusma it HY TiO,, Ag, Au n Se.
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ABSTRACT

Purpose: To study toxic kinetics of nanoparticles (NP) after their
oral administration into animals organism.

Material and methods: TiO, NP were labeled with **’Sc by fast
neutrons (E, > 1,85 MeV) irradiation from cyclotron source. Isotopic
labels of """Ag, "Au and "°Se were introduced in corresponding NP by
thermal neutrons irradiation in IR8 nuclear reactor. Experiments were
conducted in 4 groups of male Wistar rats with mean body mass from
200 to 350 g. Water dispersions of said NP after sonication were
administered to rats in single dose intragastrically. Absorption, excretion
and biodistribution of labels were measured 24, 48 and 72 hours after
administration with a help of gamma-spectrometer with germanium
semiconductor detector.

Results: TiO, labeled NP had extremely low absorption from the
intestine that didn’t exceed 1 % of administered dose. Fecal excretion of
label was close to 100 %. Said NP could be detected in blood and liver
merely in trace amounts and nothing of them was detected in other
organs. Unlike this small unless detectable levels of labeled Ag and Au
NP penetrated through gut wall and accumulated in organs and tissues
highest level of them being noticed in liver and kidney respectively. The
data was obtained suggesting Ag and Au NP capability to penetrate
through blood-brain barrier. Se NP possessed relatively high
gastrointestinal absorption apparently accompanied with metabolism
and excretion of its products with urine. Highest amounts of Se from
NP accumulated in liver and blood.

Conclusion: 1) Method of radioactive tracers allowed quantitative
measurement of absorption and biodistribution of different mineral NP
in gastrointestinal tract of rat. 2) The differences were revealed in degree
of uptake, tissue distribution and ways of excretion for NP of TiO,, Ag,
Au and Se.
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