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EH3UMOBIOXIMIYHI PEAKIII Y KJIITHIYHO 3JOPOBUX COBAK
PU 3ACTOCYBAHHI HAHOTEXHOJIOI'II

A. B. Teramuikoe

Opnecpkuil nep:xaBHU arpapHuil yHiBepcuteT, Ozneca, YkpaiHa

YV kniniuno 300posux cobax npu nepopanbHOMy 3aCmocy8aHHI HAHOYACMUHOK cpibna, Mioi,
yunky, maeniro i kooanemy (100 me/n) y 003i 0,1 ma/ke Hcuoi Macu NOKA3ZHUKU 2eMONOe3Y, CUHME3Y
binka, tioco paxyii, cynepoxcudoucmMymasu, Kamauazu ma JaAyxcHoi gocghamazu 6 Kpogi He
BUXOOUNU 34 MedCcl O0ianda3oHie HOpMU, WO CBI0YUMb NpPO MNOBHY 0Oe3neKy ix NpaKmuiHo2o
3acmocysanna. Y 6kasanux 003ax HaAHOAKeaxeiamu cpiona, mioi, YuHKY, MacHilo i Kobanrbmy
CIUMYTIOIOMb 8 MeNCax HOPMU 2eMOonoes, Cunmes OLIKa, 1o2o Gpakyii, cynepoxcuooucmymasu,
Kamanasu ma nydicHoi pocghamasu.

Kirouosi ciosa: HAHOAKBAXEJIATH METAJIIB, BIOXIMIUHI IIOKA3HUKH
KPOBI, CObAKI

[TOHATTS «HAHOTEXHOJIOTIS MOXOAUTH BiJl CIOBA «HAHOMETP», a00 «MITIMIKPOH» — L€
1 Minbsipama gactiHa Merpa (107 M). 3a TaKHX BEIMYHH MPOSBISIOTHCS KBAHTOBO-MEXaHIYHI
BJIACTUBOCTI €JIEKTPOHIB 1 (DOTOHIB, a TaKOX B3aeMOJisi aTOMiB ycepeauHi marepii. CTpykrypu
MaHOMETPOBOTO pPO3MIPYy MOXXYTh BIUIMBaTH Ha (yHIAaMEHTaJdbHI BIJIACTMBOCTI MaTepialiB,
HE 3MIHIOIOYHM IPU IIbOMY iX XiMiuHI 0c00aMBOCTI. 3rigHO 3 pexkomeHpamisiMu VII MixHapoaHOi
KoH(pepeHii 3 HaHoTexHoJorii (M. Bicbanen, 2004) Bu3Haue€HO HACTYMHI THUIH HaHOMAaTepialliB:
HAHOIOPHUCTI CTPYKTYPH, HAHOYACTHHKH, HAHOTPYOKM Ta HAaHOBOJIOKHA, HAaHOHcIEpcii (Komoinu),
HaHOCTPYKTYpPOBaHI IMOBEPXHI Ta IUIIBKH, HAHOKPACTAJIM Ta HAHOKJIACTEPH.

Hanouactunka miamerpom 5-100 HM ckmamaeTshcs 3 10°-10° aromis. CiBBITHOIIIEHHS
JIHIAHUX PO3MIPIB HAHOYACTHUHOK JO3BOJISIE PO3TISAATH iX SK OJIHO-, JBOX- a00 TPHOXMIpHI
(Bianosigno 1D-, 2D- Ta 3D-HanouyacTUHKY). IX, K NPaBUIIO, HA3UBAIOTH HAHOCTPYKTYPAMH.

Hanomarepianu MOXyTh OyTH TIpEACTABICHI HEOPTAaHIYHUMH CIOJyKaMH (MeTajd, TOX1THI
BYTJICLIO Ta iH.) Ta OPraHIYHUMHM, B TOMY YUCII TPUPOAHUMH (OUIKH, KUPHI KUCIOTH, HYKJIETHOBI
kuciotu). OCTaHHI CKIAMAlOTh OJWH 3 PO3AUNIB HAHOTEXHOJOTIM — HaHOOIOTEXHOJIOTII0 abo
OIMOJIEKYJIIpHY HAHOTEXHOJIOT1I0. EneMeHTH HaHOTeXHOJOril y BeTepUHAapHI MeTuIMHI
(hopMyIOTh HOBUH HAINpsIM — HaHOBeTepuHapito. HaHoBeTepruHapis — 1€ CTEKECHHSI, BUTIPABJICHHS,
KOHCTPYIOBAHHSI Ta KOHTPOJIb HaJ O10JOT1YHUMH CHCTEMaMHU TBapUH Ha MOJIEKYJSIPHOMY PiBHI 3a
JIOTIOMOT'OI0 PO3pOO0JICHUX HAHOMPUCTPOIB Ta HaHOMATEpialliB, IO JAIOTh 3MOTY 3a0e3redyBaTH
JIarHOCTHUKY, JIIKyBaHHA, MPO(IIaKTUKY. BaXIMBICTh IHOTO HAMPSIMY MiATBEPIXKYETHCS PILLICHHAM
AmepukaHCchKkoro HarioHabHOTO 1HCTUTYTY 370pOB’S BKJIIOYHUTH HAHOMEIUIIMHY B I SITIPKY
HaO1IBII IPIOPUTETHUX TaTy3€i PO3BUTKY MEIUIIMHU Maii0yTHBOTO.

Ha tperiii piuniii koH(pepeHiii AMeprUKaHChKOI akaneMii HaHOMEIUIIMHM, 1110 BiIOyJach y
2005 poii  OKpecjeHi OCHOBHI HampsMHU HAaHOMEIWIIMHH: Oa3ucHa, KIIiHIYHA, JiarHOCTUYHA,
IH)KEHEpHa, eKCIIEpUMEHTaJbHA, TEHETHYHa, (apMaKoJIOTI4HA, TOKCHKOJIOTIYHA, €THYHA Ta
couianbHa [1]. 3a mporuozamu amepukaHcbkoi acowiauii National Science Foundation 06’ €M pUHKY
TOBapiB Ta MOCIYr 3 BUKOPUCTYBAaHHSAM HAHOTEXHOJNOTiH y HaiOmmwkui 10-15 pokiB Moxe
CTaHOBUTH 1 TpuUJIbHOH amepukaHChbKUX JjosapiB. CBITOBUH pHUHOK HaHOMarepiaiiB 1
HaHOMPHUCTPOIB Oyje 3pocTaTu B cepeaHboMy Ha 28 % 3a pik [1-3].

Merta nociiikeHb — BUBYMTH BIUIMB IEPOPAJIbHOTO 3aCTOCYBAaHHS aKBaxenaTiB cpilina,
MiJli, ITHKY, MarHii0 1 KOOAIBTY Ha €H3MMOOI0XIMIYHI TTOKa3HUKHU KITHIYHO 3JOPOBHX COOaK.

Martepiauam i meTonan

Jnia mocmigy 3a MPUHITMIIOM aHAIOTIB BiAiOpany Bi rpynu KIIHIYHO 370poBHX cobak 12—
13-Mics9HOTO BIKY TOPOIM CXiTHOEBpOIEHChKa BiBuapka macoro 20-20,5 kr. YV mocmimHiid i



KOHTPOJBHIN rpymnax Oyno mo 5 tBapuH. Cobakam nocnifgHol rpynu npotsaroM 31 1o0u moaeHHO
nepopaiabHO 3amaBayid mo 10 M cyMmimni piBHMX YacTHH HAaHOAKBaxesaTiB cpiOiia, Mial, IUHKY,
MarHito i K00anbTy; B KOHTPOJIi TBAPUHHU OTPUMYBAJIM TaKy *k KUIbKICTh BOJH.

Y TBapuH BHW3HAYANW KUIBKICHI 1 SKICHI TOKa3HWKH 3arajbHOTO KIIHIYHOTO CTaHy,
TEMIIepaTypu Tijla, YaCTOTU IUXaHHS 1 myibcy. KpoB cobak mocmipKyBaiu mepen MpOBEICHHIM
nociikenb, 4depe3 14 1 32 ngobu. KimbkicTe TeMOrIoOiHy, €pUTPOLMTIB 1 JIEHKOIMTIB
BCTaHOBJIIOBAJIN 32 3aTaJIbHONPUHHATUMU METO/IaMHU.

KinpkicTe 3arampHOro OiNKa BH3HAYAIM PePPAKTOMETPHUYHUM METOAOM (pedpakToMeTp
NPD-4546), BmicT OinMKOBUX (pakiuiii BHUBYAIM HE(PEIOMETPUUYHUM METOAOM, aKTHUBHICTbH
CYNEpOKCUAIMCMYTa3! BCTAHOBIIOBAIN B E€PUTPOLIUTAX, aKTHBHICTh KaTaja3W BUSIBISUIM B KPOBI
cnektpodoTomeTpuuHo (cnekrpodoromerp CP-101), akTUBHICTD Jy)HOI PpocdaTa3u B cupoBarii
KpOBI1 BCTAaHOBJIIOBAJIHM 3a MOKa3HUKOM Tiapomi3y B-riinepodocdary [6].

JIOCTOBIpHICTh OTpUMaHMX pe3yJbTATIB BH3HAYAIM 3a TapaMETPUUYHUM KpHTEpieM
CTthI0I€EHTA.

PesynbTaTH it 00roBOpeHHst

[TpoTsiroM BCHOTO TOCTiTy XapaKTEPUCTHKH 3arajlbHOTO CTaHy, TEMIepaTypH TiJla, YaCTOTH
JMXaHHS 1 MyJbCy 3HAXOAMJIMCHh B MeXaX HOpPMHU. [HIII pe3ysbTaTH AOCHIIKEHb MPEICTAaBICHI B
TaOJIHIII.

Sx BumHO 3 JaHWX TaONMUIN, TPU MEPOpPAILHOMY 3a/JlaBaHHI HAHOAKBaXeNaTiB y 031
0,1 M/kr MacH Tijia BCi TOCHIKyBaHI €H3MMOO10XIMIYHI MMOKa3HUKH HE BUXOJIMIIN 32 MEKI HOPMH
[5], mo 3acBiguye LIKOBUTY O€3MeKy HaHOAaKBaxenariB Juid colak. bijgbpm Toro, B Mexax
niana3oHy HopMmH uepe3 14 mi0 3acTocyBaHHsS HaHOAKBaxelaTiB cpibia, Midl, IMHKY, MarHiio,
KOOaJIbTy, y TIOPIBHSIHHI 3 KOHTPOJIEM, BMICT reMorjoOiHy 30imbmmBcs Ha 12,5 %, KUTbKICTBH
eputpouuTiB — Ha 22 %, 3aranbHoro 6inka — Ha 4,5 %, cynepokcunaucmyrasu — Ha 5,8 %,
Karanasu — Ha 2,6 %, myxHoi ¢ocharazu — Ha 28,5 %. Yepez 31 noly, B Mexax AianazoHy
HOPMH BHACJIIJIOK 3aCTOCYBaHHsS HaHOaKBaxenaTiB cpibna, Midi, IWHKY, Marfito, KOOambTy, y
MOPIBHSHHI 3 KOHTPOJIEM, BMICT TeMorIo0iny 30inbimumBces Ha 16,8 %, KUTbKICTh €pUTPOLIUTIB — Ha
32,8 %, neikorutiB — Ha 5,4 %, 3aranpHOrO Ol1Ka — Ha 3,6 %, anbOymiHiB — Ha 5,8 %, anbda-
riodymiHiB — Ha 17,9 %, Oera-rmodyminiB — Ha 14,8 %, ramma-rinoOymniHiB — Ha 26,8 %,
cynepokcuaaucmMyTasu — Ha 7,5 %, katanazu — Ha 6,4 %, qyxHoi pocdartazu — Ha 58,98 %.

OTxe, IIOACHHE NEpopajbHE 3aCTOCYBAHHS HaHOAKBaxenaTiB metamiB y 1031 0,1 mur/kr
MacH Tijla TIPOSIBIIIE B MEXKax Jiama3oHy HOPMH CTHMYJIIOBAIBHHUI BIUTMB Ha TeMOIoe3, O1IKOBHUH,
¢depMeHTHUI OOMIH pedoBUH. Lle 3yMOBIEHO MOCHIIEHHSM CHHTETUYHHUX IPOIECIB Y KICTKOBOMY
MO3KYy, TI€YIiHIll, IMYHHIH CHCTEeMi, TOB’S3aHE 3 KOPIYCKYJSIPHO-XBHJIBOBHUM JIyali3MOM 1
KBAaHTOBMMHU BJIACTUBOCTSMH HAHOYACTOK METANiB, 3aBASKM YOMY IIpollecH OOMiHY pEYOBHH
3a3HalOTh Ol0(di3nyHO1 1HTeHcHpikamii (CTUMYTOBATBHUN MexaHI3M bopuceBnua—Karminynenka—
KocinoBa). 3acTocyBaHHS HAaHOYAaCTOK METATiB BBAXKAETHCS IEPCIEKTUBHUM Yy CTHMYJIOBAaHHI
00MiHY pEYOBHH 1 mepediry pernapaTUBHUX TpoleciB [4].

HanovacTku MeTasiB OTpUMYBAJIH 13 3aCTOCYBaHHAM €pO3iiHO-BUOYXOBOi HAHOTEXHOJIOT],
po3po0eH0T Ha OCHOBI HOBOTO (hi3WYHOTO SIBUIA B chepi BUCOKUX KOHIICHTPOBAHUX €HEPTiH [4,
5]. Wi rizmpatoBaHi HAHOYACTKU METATIB € aHAJIOTaMU KOMIUIEKCHHX CIIONYK, IO CKJIAAIOThCS 3
KOMIUIEKCOYTBOPIOBAYa, SIKUM € OAHa a0 JeKiUIbKa HAHOYaCTOK, IO MAalOTh ITOBEPXHEBHU
CJICKTPUYHUIA 3apsifl, 1 JITaHJIB, y SKOCTI SIKHX BUKOPUCTOBYIOTBCS MOJICKYJH BomH. [lpu mpomy
KUTBKICTh JIITAHJ-MOJICKYJI BOAM € KOOPIMHAIIWHE YHCIO, SIKE BU3HAYAETHCA KUIBKICTIO Tap

CHeKTpOHiB, 10 3HAXOAATHCA Ha HOBerHi HaHOYaCTHUHKMU.
Tabauys
Jist HAaHOYACTOK HA eH3MMOO0iIOXiMIUHI MOKA3ZHUKY KJIIHIYHO 310poBHUX co0ak (n=5)

Ilepen npoBeneHHsIM Ha xinenp pocmiay

[Toka3Hukn Ha 14-it mens mocmimy

JIOCTi Ty
I'emorno06in, r/m:
— JIOCIIi, 110,742,53 130,343,58*** 137,5+£4,25%*%*
— KOHTPOJIb 112,5+2,23 115,842,35 117,7£3,16

Epurponury, T/




— JIOCII, 5,7+0,53 7,2+1,53%** 8,14+1,55%**
— KOHTPOJIIh 5,8+0,23 5,9+0,33 6,1+1,23
JlewikoumTn, I'/m:

— JIOCIIT, 8,8+1,23 9,3+1,53 9,7+0,65*
— KOHTPOJIb 8,9+1,13 9,1+1,23 9,2+0,93
3arajibHuii 010K, T/

— JOCHi, 71,5£1,57 73,7+£1,52 74,5+£1,13*
— KOHTPOJIb 71,8+1,55 71,9£1,63 71,941,75
AnpOymiHH, 1/1

— JOCHi, 36,1+0,41 36,45+0,39 38,4+1,09*
— KOHTPOJIb 36,2+0,48 36,3+0,22 36,0+1,08
Anbda-riolysiny, /1

— JIOCIII, 10,11+0,55 10,25+0,62 12,11+0,16%*
— KOHTPOITb 10,19+0,45 10,21+0,11 10,26+0,15
Bera-rnobyminu, r/m:

— JIOCII, 16,71+1,03 16,23+0,13 18,73+0,12%*
— KOHTPOITb 16,82+1,05 16,21+0,12 16,31+0,11
I"amMma-riro0ymiay, T/

— JIOCHI, 8,61£1,23 8,,8+0,52 10,92+1,32*
— KOHTPOJIb 8,63+1,33 8,71+0,34 8,61+0,91
CO/1, ox/mr.Hb

— JOCHi, 7,02+0,11 7,46+0,32* 7,61£0,33*
— KOHTPOJIb 7,04+0,12 7,05+0,09 7,08+0,11
Karanaza,

mimois. H,0,/n.x8.10°

— oG, 22,31+0,77 22,93+0,08%* 24,0+0,85%*
— KOHTPOJIb 22,34+0,75 22,35+0,06 22,56+0,07
JI®, umonb/c.n

— JIOCIIi, 19,28+1,42 25,3342, 12%* 32,1343,32%*%*
— KOHTPOJIb 19,41+1,51 19,71+1,71 20,21+£1,73

Hpumimka: * — P <0,05; ** — P <0,01; *** — P < 0,001

XenaTyBaHHSI HAHOYACTOK MOJICKYJIAMHU BOJIH JTO3BOJISIE aKBAaXeJIaTy JIETKO MPOHUKATH Yepes3
MeMOpaHH KJITHH, @ HAHOYACTHHIII JIETKO B3a€MOJIATH 3 KIITHHHHUMH OpraHellaMH, IO CTBOPIOE
YMOBH JUIsl TIPOSIBIICHHSM BHCOKOTO OIOJOTIYHOTO CTUMYJy B 3B’S3Ky 3 peaii3alicro
KOPITyCKYJISIpHOT, XBHJIBBOI 1 KBAaHTOBOI aKTUBHOCTI HAaHOYACTOK, sKIi BUPA3HO BIUIMBAIOTH Ha
nepebir GioximMiuHMX peakiiii (MerabomiyHO cTUMYIIOBaIbHUIN edekT bopuceBnmu—Kammynenka—
Kocinosa) [3]. Konnenrparist HaHogacTok craHoBmiaa 70—100 mr/m.

Orxe, (izionoriyaa, 6ioxiMivHa 1 KIIHIYHA OE3MEYHICTh 3aCTOCYBaHHS HAHOYACTOK METAIB
3yMOBJICHA HE TUIBKU TUM, 110 BOHH BUKOPHCTOBYIOTHCS B JIy’K€ HU3BKHX 033X, & TAKOXK THM, IO
HAHOYACTKM CIIPABISIIOTh HAa TBAPUHHHUK OpPraHi3M BHPaKEHUH CTHUMYIIOBAJbHUNA €(EeKT y
Jiara3oHax OCHOBHUX KIIIHIYHMX XapaKTEPHUCTHK.

BucHoBku

1. V kIJiHIYHO 310pOBHX cO0aK MpH NepopaibHOMY 3aCTOCYBaHHI HAHOUYACTOK cpibia, Miji,
LIMHKY, MarHito, k06aneTy (100 Mr/m) y mo3i 0,1 mi/Kr Macu Tijia TOKa3HUKU T€MOIOE3y, CHHTE3Y
Oiska, Horo (pakiiid, CyrmepoKCHITUCMYTa3H, KaTanas3u, JTyKHoi (pocdaTazn B KpoBI HE BUXOIMIIN
3a MEXI J11arma30HiB HOPMH, 110 3aCBIIUYE IMUIKOBUTY O€3MEKy iX MPaKTUYHOTO BUKOPHUCTAHHS.

2. IlepopanbHe 3acTOCyBaHHS HaHOAKBaxenarTiB cpibia, Mifi, LHUHKY, MarHito, KoOaiabTy
(100 mr/m) y mo3i 0,1 mi/kr macu Tijga B MeKax Jiala3oHiB HOPMH CTUMYJIFOE T€MOIIOE3, CHHTE3
OinKa, iioro ¢Gpaxiiii, CynepoKCHIINCMYyTa3H, KaTalla3u, Iy xHoi pocdarasu.

A. V. Telyatnikov

ENZYME BIOCHEMICAL REACTIONS IN CLINICALLY HEALTHY DOGS
AT NANO TECHNOLOGIES APPLICATION

Summary

In clinically healthy dogs at peroral application of silver, copper, zinc, magnesium and
cobalt (100 mg/l) nanoparticles in a dose of 0,1 ml/kg of body mass, indices of a hemopoiesis,



synthesis of protein, its fractions, superoxidedismutase, catalase and an alkaline phosphatase in
blood did not overstep the bounds of norm ranges that testifies full safety of their practical use. In
the specified doses nanoaquahelats silver, copper, zinc, magnesium and cobalt stimulate in borders
of norm hemopoiesis, protein synthesis, its fractions, a superoxidedismutase, catalase and alkaline
phosphatase.

A. B. Teramnuxos

EH3UMOBUNOXUMHNYECKHUE PEAKIIUA Y KIMHUYECKHU 3/10POBBIX COBAK
P NIPUMEHEHUN HAHOTEXHOJIOI'MHU

AHHOTaAUUMA

Y KIMHUYECKH 30pOBBIX CO0aK MpU MEepopalbHOM MPUMEHEHUM HaHOYacTUIl cepelpa,
Meau, IWHKa, Maraus U kobaneta (100 mr/m) B mo3e 0,1 Mir/Kr Macchl Tena moka3aTes TeMoIo33a,
cuHTe3a Oernka, ero ppakiui, CynepoOKCHIINCCMYTa3bl, KaTaja3bl U MEI0YHON docdaTasbl B KPOBH
HE BBIXOJMJIM 33 TPAHUIIBI TUAITIa30HOB HOPMBI, YTO CBUCTEIBCTBYET O MOJHOW 0€30MacHOCTH MX
MPAKTUYECKOTO HCIONb30BaHUsA. B yKa3aHHBIX /103aX HaHOAKBaxenaThl cepedpa, MeIH, IUHKa,
MarHusi ¥ KoOanbTa CTUMYJHPYIOT B TPaHHUIIAX HOPMBI T€MOII033, CHHTE3 Oenka, ero (pakiuii,
CYNEPOKCHIIMCCMYTa3bl, KaTajaasbl U Melo9Hor (ocdarTassl.
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