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IlocranoBka mnpodaeMu. AKTYyaJIbHOIO MPO-
0J1eMOI0 BETEpUHAPHOI HAyKU € CTBOPEHHS HETO-
KCUYHUX, BUCOKOS(EKTUBHHX, EKOJIOTTYHO Oe3re-
YHUX TpernapariB, SKi COPsSIMOBaHI Ha IiBUIICH-
HSl CaHITApPHOTO CTaHy O0’€KTIB CLIBCHKOTO TOC-
M0JIapCcTBa, TBAPUHHUIITBA Ta Xap4yOBOI MPOMHUC-
noBocTi. OCHOBHE MPU3HAYCHHS OaKTEPHIIHIHUX
npenapariB — 3HKEHHS KIJTBKOCTI MIKPOOpPTraHi3-
MiB B 00’ €KTax JOBKIJUIS 3a JOIOMOTOK XIMIYHHUX
METO/IIB, III0 HE 3arpokye Oe3meri W MpuaaTHOCTI
JUIs TIepepoOKH YM CIOXHMBAHHS CHPOBHMHU 1 Xap-
YOBUX MPOAYKTIB.

Sk 1 Oynb-sika HOBa TEXHOJIOTIsl, HAHOTEXHOJIO-
ris Hece He jnuire Oe33amepedHi mepesaru, aie i
NOTEHIIIIHY HeOe3MeKy MIKiAITUBOro BIUIMBY Ha
3I0pPOB’S JIFOAWMHU 1 IPUPOIHI ekocrucTteMu. JlaHi
1010 TOKCUYHOTO BIUIMBY PI3HUX HaHOMaTepia-
JiB Ha 1a0OpaTOPHUX TBAPHWH CBIAYATh MPO TXHIO
MOYJIMBY HEOE3MEKy Ui JIOACH, SKI KOHTAKTY-
I0Th 13 TaKUMHU HaHoMarepianamu. Cepen MOKITH-
BUX MIKIIIUBUX €(EKTIB BHUIIISIOTH: PO3BUTOK
¢i0po3y Ta IHIIMX JIETEHEBUX YIIKOHKCHB ITICIIA
KOPOTKOYAaCHOT €KCIIO3UIiT BYIJICIIEBUX HAHOTPY-
0OK; TPaHCIIOKAIIIF0 HAHOYACTUHOK JI0 TOJIOBHOTO
MO3KY uUepe3 HIOXaIbHUU HEpB; 3/IaTHICTh HAHO-

YACTUHOK TEPEXOJAUTH O KPOBOTOKY, a TaKOX
iXHIO 37aTHICTh AKTHBI3yBaTH TPOMOOIIUTH 1 3y-
MOBJIFOBATH TPOMOO3 KPOBOHOCHUX CYIHH TOIIO
[1,2].

CBiTOBHI pO3BUTOK HAaHOTEXHOJIOTI HEMHHY-
4ye MpHU3BEIE [0 CTBOPEHHS PALy HPHUHIIMIIOBO
HOBUX HEOE3MEK IS KUTTEMISIIBHOCTI JIOUHHU.
HeGe3neka 3ymoBiieHa crienudikoro sika peanizo-
BYEThCS Y cdepi HAHOTEXHOJIOTIH 1 HaHOMaTepia-
7B, 3aCHOBAaHMX, NEPEaycCiM, Ha: caMOOpTraHi3a-
mii, BHCOKIH amanTHBHOCTI, CAMOBHMBYA€EMOCTI 1
caMOBIITBOpIOBaHOCTI. [IpoTre Haxanb, HiI SKYy
yBary He NpUAUISIOTH BIUIMBY HAaHOMaTepialiB Ha
OpraHi3m KoMax, TaKux siK 0jpkonu [2-5].

JIOLITBHO 3a3HAYUTH, IO OHKOIH, pearyrqu
Ha €KOJIOT14YHI 3a0pyIHEHHS HaBKOJMIIHBOTO Ce-
penoBuIa, MEPIIMMU CTHKAIOTHCS 3 TPodIeMaMu
BIDKMBAHHS B HECHIPUATIMBUX yMoBax. HacrtymHi
pearyioTh Jonu — Oe3mocepenHi 3a0pyaHIOBadi
MPUPOJIH, 1 Yacy Ha OCMHUCIEHHS IIbOTO (PaKTy y
Hac 3anumumiocs mano. Yac Kpusu exoJorii mo-
CTiitHO HabnukaeTbes. ['0J0BHE 3aBIaHHS Ha ChO-
TOJHIIIHINA JeHb — 30€perTH Te, 0 MaEMO.

HesBaxaroun Ha TIpOBEACHI JIIKyBaJIbHO-
npodiTakTHYHUN 3ax0lu, Bappoo3, ackochepos,
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acmepriibo3, THWIBIIEBI Ta BIPYCHI XBOpoOW, a
TaKOX MIKITHUKU OKLIT MTPOJOBXKYIOTh HAHOCUTH
3HAYHUA €KOHOMIYHHUI 30UTOK OKITEHUIITBY. Lli
3aXBOPIOBAHHS CYMPOBOKYIOTHCS YaCTHUMH 00-
poOkaMu 13 3acToCyBaHHSM GapMmIpenaparis, B
OCHOBHOMY 3 HETaTHBHMMH EKOJOT1YHHMH Hac-
migkamu. bararopa3zoBi 0OpoOKHM BeTepUHAPHUMHU
npenapatamMu 3a0pyIHIOIOTh OKOJIONPOAYKIIIO 1
MiIBUIYIOTH 11 COOIBApTICTh. Y 3B’S3KY 3 MOSBOIO
3MIIIAHUX 3aXBOPIOBaHb B OJ/KOIMHUX CiM X,
BUHHKJIA HarajgbHa MoTpeda po3poOKH €KOJIOoTid-
HOOE3MeUHuX MpernapaTiB KOMIIEKCHOI aii [5, 7].

Bci mpenapaTtu, pekoMeHI0BaHI sl OK1Tb-
HUITBa BETEPUHAPHUMHU (PaXiBLSAMHU, MPOXOASTH
perenpHI BceOiuHi BunpoOyBaHHS. JloTpumaHHS
BCTAaHOBIIGHOTO periiaMeHTy 3abe3mneuye BiiCyT-
HICTh peajibHO1 HeOe3MeKH MpernapaTiB Ha 0K 1
NpOAyKIil OkinbHUIITBA i moaeit. [Ipodnemu
BUHUKAIOTH JIULIE Y 3B’SI3KY 3 TUM, II0 B OKPEMHUX
BUMAJKaX OJKONSAPI HEYBaXKHO CTaBIATHCS IO
pekoMeHmamii (axiBiiB abo CBIIOMO MOPYIIIY-
IOTh IX, CIIOAIBAIOYHCh JOMOITHCS OLIBII 3HAYHO-
ro jikyBampHOro edekrty. KpiMm Toro, gacto B
OKpEMHX perioHax MpOAal0ThCs JIKapChKi 3acC00M,
0 HE MPOWIUIM BHUMPOOYBaHHS B MPOPLIHLHUX
nabopaTopisix, He 3aTBEPKEHI B YCTAHOBICHOMY
MOpsIKY 1 He MarTh ‘‘PeecrpariiiiHoro mocsif-
yeHHs. Y IbOMY BHUIIQJIKy MOPYIIYETHCS PIBHO-
Bara MiXK JIIKyBaJbHOIO KOPHUCTIO Ta CaHITapHOi
OE3IMEeKOI0 3aCTOCYBaHHS XIMIYHOTO TIperapary.
TakuM 9rHOM, OJKOMSAPI caMi CTBOPIOIOTH MPO-
0JIeMH €KOJIOT1YHOT HETOOPOAKICHOCTI TMPOJIYKTIB
O/LKUIBHUILITBA, SIKI IIOTIM BHUSBIIOTHECS a00 B
KOPMOBHX 3aracax 3uMYyIOUuuX 0K, 3HUKYIOUH
IXHIO 3UMOCTIMKICTh, a)K JI0 3aru0esi, abo Ha CTo-
Jax JOJIEH, SK1 YeKaroTh BiJ HHUX JIIKYBAJIBHHUX 1
MIETUYHHUX BIIACTUBOCTEH Ta CHOAIBAIOTHCS HA
MOJTIMIIeHHST 370poB’si. HepernmameHntoBaHne 3a-
CTOCYBaHHS MpenapaTiB MOXe MPU3BECTU 10 Ha-
KONMUYEHHS B MPOJYKTaX O KITbHUIITBA, TAKUX SIK
MeJ 1 BiCK, 3aIMIIKIB [IUX HEAO03BOJIECHHUX 3aCO0IB.
VY 3BUYaiiHI{A NMPaKTHIIl BOHU YacTO HEIOOIIHIO-
IOThCS.

VY psiai 3apyOiKHHX KpaiH oTpuMajia BU3HAHHS
KHBa 1HAMKATOPHA CUCTEMa KOHTPOJIIO €KOJIOT1Y-
HOT CUTYyaIlil B perioHi — poauHa 0k, Bimomo,
10 B aKTUBHUI MEPi0J] )KUTTEAISUITBHOCTI, OKOIH
BIJIBIIYIOTh 30HY MEJIOHOCHUX POCIIHUH IIIOIICIO
a0 12 kM Y [[OMY BUTIJKY JI0 BYJIMKIB, Pa30M 3
HEKTapOM, TMUJIKOM 1 MPOIOJIICOM YacTO MPHUHO-
CATBhCS PI3HI 3a0pyIHIOIOY] areHTH XIMIYHOI Ta
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¢i3uunoi mpupoau. [IpuHecenHs 3abpynHIOBaYiB
y ciM’i BiIOMBA€THCS 1 Ha 3araibHild MPOIYKTUB-
HOCTI Ta JKUTTE3JATHOCTI OJKiN, iXHINA CTIMKOCTI
70 3aXBOPIOBaHb, 37aTHOCTI JI0 OJaromosryqHoi
3uMiBmi [7, 8].

[lIBunka i mMacoBa peakiis OMKUT HA TOTIp-
IIEHHS €KOJIOTIYHOI CHTYaIlli B 30H1 ONUIIOBAHHS
1 30ipHOI MIATBHOCTI € 3alopyKor0 HaAiHOCTI
CBOEPITHOTO O10JIOTTYHOTO KOHTPOJIIO 32 CTAaHOM
HAaBKOJIMIIIHBOTO cepepoBuia [3].

OnuH 13 OCHOBHHX (PAKTOPIB HECIPHUSATIUBOTO
BIUTUBY Ha JKUTTEMISUTBHICTH CiMel OJpKiN, Ha Ha-
1y AYMKY, 1€ BIUTUB Ha CiM’1 OJKUIT pi3HUX XiMi-
YHHUX BETEPUHAPHUX 3aC00iB, 1110 3aCTOCOBYIOTHCS
0e3mocepeIHbO y BYJIMKaX. 3aralbHOBU3HAHO, 1110
Ha CHOTOJHI HaWOULTBII e()EeKTUBHUM CIIOCOOOM
JIKyBaHHS 1 TPO(UIAKTHKA XBOPOO OKIT € Xi-
MioTeparmis [3].

MeTta aociigkeHb — npoaHamizyBaTu iHGOP-
MaIlito JTepaTypHUX JKEpes, BIacCHUHM JOCBI] 3a
MOKJIMBOCT1 3aCTOCYBaHHSI OJTHOTO 13 TIPIOPUTET-
HUX HaIpsMiB — NMUTaHHSA O€3MEKH HaHOMaTepia-
JiB y OKITHHUIITBI. BU3HauuT! B excriepuMeH-
TaJbHUX JOCIIHKEHHIX MOXIIUBICTD IOJAJIBIIIOTO
JOCITIJDKEHHS TOKCUYHOTO BIUIMBY MpEmapariB Ha
O/KoNaxX, SK albTEPHATHUBY iX BIUIMBY Ha opra-
Hi3M J1a0OpaTOpHUX TBapHUH.

Marepiaa i MeToau pocaigxenb. HaBonuts-
csl iH(OpMaLlis JITepaTypHUX HKEpeN Ta pe3yib-
TaTU BJIACHUX JOCIIIKEHb CTOCOBHO 3aCTOCYBaH-
HSl JISIKMX MaTepiajiB sIKi BUKOPUCTOBYIOTHCS Y
O/KUTbHUNTBI. PO3rnsiHyTO 3aranpbHUl  CTaH
O/ukiT Ta maToMop@oJoriuHi 3MiHM 3a OOpOKH
BETEPUHAPHUMHU MperapaTaMu 1 MOKIMBUHN BIUIUB
HaHOMaTepalliB Ha iX OpraHi3M.

JIJ1s1 TOKCUKOJIOTIYHOTO JOCIIIKEHHSI BUKOPH-
CTaJl TPYNH MENOHOCHUX OJUKIT YKpaiHCBKOi
CTENOBOT MOPOAH, KJIIHIYHO 370poBi. Jocimin pos-
noyanu 3 MiHiManbHOI 0,05 % KoHIEeHTpaIlii mpe-
maparty 13 MOCTYIOBHUM 301JIbIIICHHSM KOHIIEHTpa-
uii npenapary Bix 0,05 % o 2 %. Ilpenapat BBO-
UM y BYJIUK NUISIXOM po3nwieHHA 3 “PocuHku™
y KimpkocTi 200 MI/M® OGHIPUCKYIOUH BCIO BHYT-
pilTHIO TOBEpXHIO Bynuka. [licns y ByJIuK momi-
many gochiany rpyny 6kin (150 ocobun) i cro-
cTepiranu 3a HUMU. JIbOTKH ByJMKa OyJu 3aKpH-
Ti. KonTponsnuil ormsin npoBoaunu yepes 1 XB;
15 xB; 30 xB; 60 XB Ta 2 TOAWHHU MICIIST BBEIEHHS
OJUKITT y BYJTHUK.

Pe3yabTaTu gociiazkeHb Ta iX 00roBOpeHHsl.
[HAMKATOPHOI CHCTEMOIO EKOJIOTIYHOTO Hebia-
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TOMONy4Ydss € IMyHHa CHCTEMa MEJOHOCHUX
OJUK1UI, BOHAa YYTJIMBO pearye Ha 3MiHM YMOB Ha-
BKOJIMIITHBOTO cepepoBuina. [lix BrumBoM XpoHi-
YHOrO KOMOIHOBaHOTO aHTPOIPECCIHra PI3HUX
KCEHOOI10THKIB MaJIOl IHTEHCHUBHOCTI, B MEIOHOC-
HUX OJpKOJIaX PO3BMBAIOTHCS BTOPUHHI IMyHO/[e-
¢binutu [2, 3], MO CTBOPIOE CHPHUSATIMBI YMOBU
JUI PO3BUTKY 1H(EKUIHHUX 3aXBOproBaHb. ETio-
JIOTIYHUM YHHHUKOM BHCTYIAIOThH MPEICTABHUKH
canpo(iTHOI, YMOBHO MAaTOTeHHOI MiKkpodopH,
Jesikl BIpYCH, SIKI € TPUPOJTHOI0 MIKPOQIOPOIO
OpraHizMy KoMax.

Tomy, mopsin 3 XiMiYHUMH Ta (DI3UYHUMHU 3a-
OpyIHIOBa4YaMH 30BHIIIHBOTO CEPEIOBUIINA HEOO-
X1JTHO BpaxOBYBAaTH BIUIMB OIIOCEPEIKOBAHO 3Mi-
HEHHUX OloJoriyHuX (akTopiB (MiKpoOHOTO U Bi-
PYCHOTO TIOXOPKCHHS), SIKI € MPUYNHOIO PO3IO-
BCIO/DKEHHS (PaKTOpHUX 1H(EKUIHHUX 3aXBOPIO-
BaHb MEJOHOCHUX OJKIII.

IcHyrOTH ¥ iHII cOCOOM BIUIMBY Ha 30ynHU-
KiB XBOPOO, 1110 BKJIFOYAIOTh 3aCTOCYBAaHHS PI3HUX
POCJMH B HATUBHOMY BUTJIsi11 2060 Y popMi HacTo-
iB, BimBapiB. [IpoTe, BOHHU, SIK MPaBHIIO, 3HAYHO
MeHII epeKTUBHI, HIK CreniadbHi XIMI4Hi 3aCO0H.

AKTUBHE BMPOBA/KCHHS HaHOMAaTEepialiB Yy
CLITbCBKE TOCIOJAPCTBO Ta BETEPHUHAPII0 BUMArae
TIHOOKOTO 3HAHHS MOTSHIIIMHUX PU3UKIB 1 O0O1Y-
HUX €(eKTiB, 3B’SI3aHUX 3 BHKOPHUCTAHHSIM ITUX
marepianiB. BupoOHMYI LMKIH, CIPSMOBaHI Ha
CTBOPCHHS HOBHMX HaHOMATEpiajiB, TaKOX MO-
KYTh CYIMPOBOKYBATUCS HAKOMUYCHHSIM BIiJIXO-
IIiB, SIKI YNHATHh TOKCHYHY, KaHIIEPOTCHHY 1 MyTa-
TeHHY JIii Ha OpraHi3M JIIOAUHU. Y 3B’SI3KY 3 UM,
y CHeIiaabHIN JIiTepaTypi OCTaHHIX POKiB, BEJIMKa
yBara MPUIUISETHCS PO3MIIALY MUTaHb OE3MEeKH
HaHOMAaTepialiB 1 HAHOTEXHOJIOTI B MEIMIMHI i
Oiomorii. ['amy3p AOCTiIKEHB, TIOB’SA3aHUX 3 BU-
BUEHHSM O€3IeKH HaHOMAaTepialiB, JAicTana Ha3By
HaHOTOKCHKOJIOrii [2, 4, 11].

Pesynprar aHamizy maHuxX JiTEpaTypu CBij-
YUTh, 110 HAHOYACTHHKH BOJOMIIOTH HE IIUIIE
O1TBII BHpaXKEHOIO (HapMaKOJOTIYHOI aKTHBHIC-
TIO, aJIeé i TOKCUYHICTIO MOPIBHSHO 31 3BUYAlHU-
MU MiKpoyacTkamMu. BOHHM 31aTHI NpPOHUKATH
B HE3MIHEHOMY BUTJISI yepe3 KIITHHHI Oap’epH,
a TakoX dyepe3 reMaroeHuedamiyHuii Oap’ep
y LIIEHTPaAJIbHY HEPBOBY CHUCTEMY: IUPKYIIOBATH i
HAKOMUYYBATHCS B OpraHax i TKAaHWHaX, BUKJIHKA-
109M OUIbII BHpaXeHi MaToMop¢oJIoriuHi 3MiHH
y BHYTPIIIHIX OpraHax, a TaKo)K MalOTh TPUBATIUH
nepioj] HamiBBUBEACHHs. TOKCHYHICTh HaHOYAC-
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THUHOK 3aJICKUTh BiJl iXHBOI (popmMu 1 po3MipiB.
Tak, npiOHI HAHOYACTHHKH BEPETEHOMOIIOHOI
dbopMH BUKIMKAIOTH OUIBIN PYHHIBHI edeKTH
B OpraHi3mi, HiX MOAiIOHI iM yacTku cdepuuHoi
dbopmu. Takox, AOCHIIKYHOUYH BIJIUB
Ha OpraHi3M, YiTKO NPOCTEKYETHCSA 3B 430K JI0-
3a — eext [6 - 8]. 3a ocTaHHI 5 POKIB KITBKICTh
myOiKaIid 3 HAHOTOKCUKOJIOT] cTabiIbHO 301Th-
LIYETHCS, OJTHAK JaHUX PO HEraTUBHY JiI0 HAHO-
YaCTUHOK Ha OPraHi3MH Ta €KOCUCTEMY B IILIOMY
HenocTaTHbo [9, 10].

HanxomxeHHss HAHOYACTUHOK B OPTaHi3M JIfO-
JMHU, TBapWHU a00 OJUKIT MOXKIIMBE 1HTAISIIIH-
HUM, TIEPOPATLHUM, MEPKYTaHUM 1 TapeHTEepalb-
HUM 1uisixamu. KOHTakT J10uHU 3 HaHOMaTepia-
JaMHu MOKe BiOyBaTHCs Ha erani po3poOKH, BU-
pOOHMIITBA, BUKOpPUCTaHHS 1 mepepoOku [9]. 3a
paxyHOK OpOYHIBCHKOTO PyXy HAHOYACTHHKH 3/1a-
THI JIOJIATH BEJIUKI BIJICTaHI B MOBITPSHOMY cepe-
JIOBHIIIL 1 3 JIETKICTIO MIPOHUKATH B allbBEOJIU Jie-
reHb. BcTaHoBiEHO, 1[0 0araTo HAaHOYACTOK, SKi
3HAaXOAThCS B MOBITPi, MAIOTh SICKPaBO BUpPaXKe-
HY TEHJICHIIII0 0 CITOHTaHHOI arperaitii Ta ¢op-
MYBaHHS KOHIJI0MepaTiB [8].

[Ilogo BmIMBY HaHOMAaTEepialiB Ha 370pOB’S
JIIOJUHYU — HA ChOTO/IHI HABECTH CTATHUCTUYHO JI0-
CTOBIpHI (DaKTH BUHHKHEHHS XPOHIYHHX XBOPOO
HeMOXJINBO. HalfyacTimme ToOKch4Ha i HaHOMA-
TepiajdiB BUBYAETHCA B EKCIHEPHUMEHTI
Ha TBapuHax abo Ha KynbTypax KiiTuH [9, 10].

[lepopanbHuii BIJIMB HAHOYACTOK € OJHUM i3
NUBSIX1B TXHBOT'O TOTPAIUITHHS B OPTaHi3M TBapUH
ta 6/kin. [lepopanbHuil IUIAX MOXIJIMBUE y pasi
KOHTaMiHaIlli HAaHOYaCTUHKAMH 1K1, ICPEHECCHHS
HAaHOYACTUHOK Y POTOBY MOPOKHUHY 31 HIKIPHUX
MMOKPUBIB 1, HAPEIITi, 32 MEPOPATLHOTO MPUHOMY
JKapChKUX IMpernapariB, CTBOPEHUX HA OCHOBI
HAaHOYACTHMHOK. X04a BCMOKTYBAaHHSI HaHOYaCTH-
HOK B IUTyHKOBO-kHIIKoBoMy kaHaii (LLIKK) wne-
3Ha4He, y OUTBIIOCTI JOCIIKEHb OYIIO MOKa3aHo,
0 IXHIH piBeHb MiJBUILYETHCS B IUIa3Mi KPOBI.
Binzomo, o mipa BCMOKTYBaHHSI HAHOYACTHHOK Y
IITYHKOBO-KHUIIIKOBOMY KaHaJIl 3aJeKUTh B po3-
MIpy 1 XapaKTepUCTUK MOBEPXHi, MPUIOMY JIpi0-
Hi, HEUTpabHi T'IpohoOHI HAHOYACTUHKH BCMOK-
TYIOTBCSI Kpallle, HiXK BeJuKi i rigpodinbHi [10].

JlocImipKeHHsT TOKCHYHOCTI HaHOMaTepiaiB Ha
IIKipi HEe BUSIBUJIM HETAaTUBHUX €(PEKTIB MPH JOKa-
JHHOMY HaHECEeHHi. 3 1HIIOro OOKYy, JesKi HaHO-
Marepiaad BOJOJIIN JTOCHTh BHCOKOIO ITUTOTOK-
CUYHICTBIO, SIKY BUSBWIM Ha KIITHHHHUX KYJIBTY-
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pax in vitro. Take mpoTupiu4ds 3 pe3yibTaTaMH,
OTPUMAaHUMU 71 Vivo, MOXKE TIOSICHIOBAaTHUCS MEH-
[IOK0 TPOHUKAIOUOI0 3/aTHICTIO HAHOYaCTHHOK
yepe3 IHTakTHY mKipy. Lis Touka 30py 3HaXOIUThH
JIOTATKOBE OOTPYHTYBAHHS Yy BUTJISII PE3yJIbTATIB
EKCIIEPUMEHTIB sIKi MOKa3ajau (pOpMyBaHHS BEJH-
KHX TpaHyJieM 3a MiJIIKIpHOT IMIUIaHTallii HaHOT-
pyOok nrypam [11].

V pasi norparmstaas yepe3 KK moxausi 1Ba
HUIIXA TPAHCIIOPTY HaHOMAaTepialiB — aKTHBHHUNA
1 macuBHUK. HaHowacTMHKM 37aTHI 3B’S3yBaTH
B PIAMHAX TSDKKI METaIH, TMECTULUIN, Majopo3-
YUHHI OTPYTH Ta TNPOHUKATH 3  HUMH
JI0 OpraHi3My. 3 TOHKOTO KUIIIEYHUKY HaHOYaCTH-
HKHM TIOTPAIUISIOTh y KPOB (MUHAIOYH EIiTesiab-
HUl Oap’ep abo 3a MEXaHI3MOM EHJOLUTO3Y).
KpiMm 1mporo, muisixoM yTBOPEHHsI BiUIBHUX paju-
KaJiB 1 aKTUBHUX (DOPM OKCUT€HY HAaHOYACTUHKHU
MOXXYTh BUKJIWKATH TIEPEKUCHE OKUCHEHHS JIiMi-
IiB y KJIIITUHAX, IEHATYPAIIit0 OUJIKIB 1 YIIIKOKEH-
Hi HykiaeiHoBux kucnor. lle mnpusBoguThH
JI0 3HUKEHHS KUTTE3IaTHOCTI KITITHH
3 MOJANBIIMMH  (h1310JIOTIYHUMH, O10XIMIYHUMH,
MOpGOJIOTTUHUMH (YIBTPACTPYKTYPHUMH, TiCTO-
XIMIYHUMH) 3MiHamMu. Kpi3p mikipy HaHOYaCTHH-
KM MOXYTb ITPOHUKATH 3 MOBITPS, BOJM, MaTepia-
JiB, 3 IKMX BUTOTOBJEHI mpeameru nodyry. Ha-
HOYACTUHKH MAalOTh MICIIEBY PE30pPOTUBHY it0
HA MIOKPUBHU 1, TAaKUM YUHOM, NOTPAILIIOThH
Yy KPOBOHOCHY Ta JiiM$paTudHy cucremu [9, 10].

BupimeHnHs nutaHb TOKCUKOJIOTIYHO] 1 BeTepu-
HapHO-CaHITapHOI OIIIHKH Je33ac00iB, po3poOka
METOJIMK BU3HAYCHHS €()EKTUBHOCTI OaKTEpUIINI-
HO1, (YHTIIMIHOI, HEMIKIIIUBOI Mdii, CaHITapHO-
riri€eHIYHUX HOPMATHUBIB 1 pEKOMEHAALIN 1010
npo(TAKTUKH 3aXBOPIOBAHb € aKTyaJIbHUM 1 Ma€
BaXJIUBE 3HAUCHHS I MPAKTUKU BETEPUHAPHOL
MeauiHu. BpaxoByrouu 11e, B [HCTHTYTI BeTepu-
HapHoi meaunuan HAAH npoBenu nociimKeHHS
MOB’SI3aHUX 13 BUBYCHHIM IMYHOTOKCHYHOI Jii Ha
1a0opaTOpHUX TBAapHHAX, 1HPY30PisIX, KYIbTypax
KJIITUH TBAPUHHOTO MOXO/HKEHHS Ta MPOBOASTHCS
JIOCITIJDKEHHS Ha Opkojax [1].

Buxopuctanus 1nux anabTepaTUBHUX METOMAIB
JOCTIPKeHHST TOKCUYHOCTI OaKTEepHUIMIHUX TIpe-
napaTiB MOXKHa PEKOMEH]IyBaTH JIJIsl: OPIEHTOBHOT
MPUILIBU/IICHO! OI[IHKA TOKCHUYHOCTI; yCTaHOB-
JIEHHST HENIKIJJTMBOCTI 3acO0iB 3aXHCTy TBapHH
mig 4ac BUOIPKOBOTO KOHTPOJIO; 3 METOIO OTPH-
MaHHSI OPIEHTOBHOI OIIIHKA TOKCUYHOCTI aKTHBHO
Iit04oi PEYOBHHM, PO3YMHHHKA, HAMOBHIOBaYa

Hayxogo-mexniunuti 61o1emeHs

HJIIT 6iobeaneku ma exo/102iuHo20 koHmpoto pecypcie AITK

TOIIO Ha CTafll po3poO0KH YH 3a 3MIHU TEXHOJIOTIT
BUPOOHUIITBA; y BUMAAKAX, KOJH TWperapary €
3aHAATO MaJO Ui BU3HAYEHHS TOKCHMYHOCTI Ha
1a00opaTOPHUX TBAapHUHAX; EKOJIOTIYHOTO TECTY-
BaHHS TMpeIapaTiB, SKi MOXKYTh MPEACTABISITH 3a-
Ipo3y ISl HABKOJIUITHHOTO CEPEIOBHIIIA.

Y mux AOCHIKEHHSX 3aCTOCOBYBAIHM Hak-
OUTBII MEPCIEeKTUBHI Ta Oe3meuHi Al BUKOPHUC-
TaHHsS B TYMaHHIA MEIWIIMHI 1 BETepUHApIi MeTa-
JIeBl HaHOMAaTepiany, 3aCHOBaHI Ha BUKOPUCTaHH1
GI3UYHUX SBUIL. Y TIEPIITY Yepry, 1€ BiTHOCUTHCS
70 Ti[paTOBaHWX HAHOYACTMHOK METANiB, OTPH-
MaHHX 32 JIOIIOMOTOI0 €PO31iHO-BHOYXOBOi HAaHO-
TEXHOJIOTIi 3 OTPUMAHHSAM KOJIOIIHUX PO3YUHIB
[1].

CymicHe BUKOPUCTAHHS apIeHTyM y KOJIOiTHO-
My PO34YHMHI 3 MOJIOYHOIO KHCJIOTOIO Ta OCH3aIKO-
HIIO XJIOPUJ J03BOJISIE PO3MIUPHUTH CIIEKTp O10IH-
JHOT i1 TIpemapary SK 3a PaXyHOK 3aCTOCYBaHHS
TPbOX KOMIIOHEHTIB, II0 MAOTh Pi3HY CIPSIMOBa-
HICTh O1OIMAHOI [1i, TaK 1 32 paXyHOK B3a€EMHOTO
CHHEPTreTUYHOT0 IMOCHIICHHS Aii cpibyia mpu cymi-
CHOMY iX BUKOpPHUCTaHHI. B pe3ynbrari mposee-
HUX JOCHIPKeHb BCTAaHOBIIEHO, IO TIperapar
«Opracent» po3poonennii IBM HAAH B pexo-
MeHIoBaHuX KoHmeHTpamisx (Big 0,05 % mo 1 %)
HE BHKJIMKae 3arubOeni OKin ToMy HOro MoXHa
BUKOPHUCTOBYBATH MJisi Je31H(EKIT BYIHKIB Ta
MAaciyHOTO iHBEHTapIo M MPOQUIAKTUKH 1H(EK-
MIMHUX XBOPOO OJKIN y iX TPUCYTHOCTI.

3aBASKU 3MCHIICHHIO HABAaHTAKEHHS PI3ZHUX
IIKIIJTUBUX CTOJYK XIMIYHOI TPUPOIH 3 OOKY BY-
JUKa Bi0YBalOTHCS MO3UTHUBHI 3MIHH:

- TIOpocii OCOOMHM 1 PO3ILIIJT HE 3a3HAIOTh TOK-
CHUYHOTO BIUTMBY PEUOBHUH, CIM’1 HE CTPaKJIaIOTh
Bl CTOPOHHIX 3amaxiB, PO3IUIJ JUXA€E YUCTHM
MOBITPSIM;

e - HE 3HWKYETHCS IMHITET OJ1XK1T;

e - BIICYTHI HeOakaHi 3MiHU CIaJIKOBOCTI;

e - Ha TACIIll BIJICYTHI 3aXBOPIOBaHHSI, TTOIIHPE-
Hi XBOpPOOU NPOSIBIAIOTHCS 3HAUYHO pijlIe i B MEH-
momy o0csi3i;

e - O/DKOJIH HE CTPAXKIAIOTH BiJl HAIJIUIIKY CTa-
TUYHOT EJICKTPUKHU, HE BIIBOIIKAIOTHCS HA OE3TITy-
3111 poboTH (Hampukiad, "oynieHHs" B Ximii);

e - 30UIBIIYETHCSI TPUBATICTH JKUTTA POOOUNX
OJK1T, TTIBUIIY€ETHCS SKICTh TPYTHIB, MaTKH 30€-
piraroTb 3J0pOB’Sl W JEMOHCTPYIOTh BHCOKHH
TeMI SULEKIaKi IPOTIrOM JAEKIIBKOX CE30HIB;

e - CiIM’1 BHpPOOJIAIOT, MEJl Ta IHIII MPOIAYKTH
0e3 MIKIJJIMBUX JOMIIIOK, CTOPOHHIX BKJIIOYEHD 1
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3aIaxis;

e - 3pOCTa€ cuiIa CiMeH, KUIBKICTh PO3IUIONY
30UTBITYETHCS,, BHUPOOHUIITBO TOBAPHOTO MeEIy
1 IBUTITYETHCSI.

BHCHOBKM Ta TIePCHEKTHBH MOJATbIINX
Po3po0oK. Bukianene Buile BKa3zye Ha yHIKaJIbHI
BJIACTUBOCTI HaHOMAaTepialiB, HaBITh, SKIO BOHH
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CKJIQZIAIOTHCSI 3 OAHIET M Ti€T %K XIMIYHOI pedOBH-
HU. [{nsg Ginbin eeKTUBHOTO aHai3y TOKCHYHOTO
BIUIMBY TIpemnapariB Ha OCHOBI HaHOMAaTepialliB
ISl 3aCTOCYBAHHs y BETEpUHAPHI MPaKTUI Ta y
CLTbCBKOMY T'OCTIOJIAPCTB1, HEOOXITHO MPOBOJIUTH
JOCTIKEHHsI TOKCHYHOCTI Ha OJKoNaxX i BU3HA-
YaTH SKICTh OTPUMAHOT MPOYKITii.
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NPUPOJHBIE UHIANKATOPBI BE3OIIACHOCTH HAHOMATEPHAJIOB

Kogajenko B.JL.,’ IMonomapenko I'.B., [lonomapenko 0.B./’ 3arpedeabHbIi A.B.)’
Boskyn T.B.,” Kyauuxkuii B.A.

"Hnemumym eemepunapmoii meduyunvt HAAH Yipaunv, 2. Kues
Xapvkosckas 20cydapemeennas 3006emepunapias akademus, 2. Xapokos
Tocyoapemeennviiit HUH n1a6opamoproti OuazHocmuKi u 6emepuapHo-canumapHoil skcnepmusei, 2. Kues
* 000 «HIIIT «xonozuueckuti Kanumany, 2. Kuee
> 000 «HIIT «Bpucmon-Papmy, 2. Kues

Ilpusedena ungopmayus no uUCcie008anHUI0 GIUAHUA PA3TUUHBIX XUMULECKUX COCOUHEHUL U HAHOMAEPUANOS,
NPUMEHSeMbIX KaK 0JisL paspabomKu CO8PEMeHHbIX Mamepuaiog-uHeeHmaps max u 1eKapcmeennvix cpedcms. He-
PeaAMEHMUPOBAHHOE NPUMEHEHUE NPEeNnapamos MoJiCem NPUGECMU K UX HAKONIEHUIO 8 NPOOYKMAX NYe10800CHI-
6a, maxux kaxk meo u eock. Ilpobnema buobezonacnocmu u ba2ononyyue okpyscarowel cpedvt mpedyem spgex-
MUBHO20 KOHMPOIS NPUMEHAEMOU NpoOyKyuu 0ast 00pabomxu oxpyscarowel cpedsvl u Hcusomuuix. Ilosmomy,
PEKOMEHOYemCst 8 1AOOPAMOPHBIX YCIOGUAX NPUMEHAMb NYel, KaK UHOUKAMOPO8 cucmemvl 61a2onoayyus He3o-
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RACHOU NPOOYKYUU U IKOJO2UU OKPYHCaroweli Cpeobl ¢ Yelvio onpedeieHuss MOKCULeCKo20 8030eliCmBUsl 8euiecms
C PA3IUYHBIM CROCOOOM UX NPUMEHEHUS.

Knrouesvie cnosa: HaHnodacmuyvl, Hanomamepuaisl, 6u06e30nacyocmb, MOKCU4YHOCmMb, n4ejvl, MUKpoopea-
HU3Mbl, 9KOJIOCUAL.

NATURAL INDICATORS OF SAFETY QUALITY OF NANOMATERIALS
V. Kovalenko,l G. Ponomarenko, O. Ponomarenko,2 A. Zagrebelnyi,3 T. Bovkun,4 V. Kunitsky5
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This article provides information about the impact of different chemical compounds and nanomaterials used
for the development of advanced materials- implements and medicines.

Peroral influence of nanoparticles is one of the ways of getting to animals and bees. Peroral influence possi-
ble in the case of food contamination nanoparticles, carrying nanoparticles in the mouth from the skin and, fi-
nally, by peroral medications, which are based on nanoparticles. Although absorption of nanoparticles in the
gastrointestinal tract is slight, most studies have shown that peroral administration accompanied by some in-
crease in their levels of plasma.

1t is known that nanoparticles measure absorption in the gastrointestinal tract depends on the size and charac-
teristics of the surface and the small, neutral hydrophobic nanoparticles are absorbed better than large and hy-
drophilic.

There are two possible ways of transport of nanomaterials, when they enters the digestive tract - active and
passive. The nanoparticles is capable to bind heavy metals, pesticides, poisons soluble in liquids and deliver them
into the body. From the small intestine nanoparticles get into the blood (passing the epithelial barrier, or through
the mechanism of endocytosis). In addition, through the formation of free radicals and reactive oxygen species
nanoparticles can cause lipid peroxidation in cells, denaturation of proteins and nucleic acids damage. This
leads to a decrease in cell viability, followed by physiological, biochemical, morphological (ultrastructural, his-
tochemical) changes. Nanoparticles can penetrate the skin from air, water, materials from which made household
items. Nanoparticles have local resorptive effect on covers and thus enter the bloodstream and lymphatic system.
Also, because of the high binding capacity they are able to protect sorbents of toxic action of enzymes skin.
Therefore it is recommended to use bees as indicators of ecology exhaust to determine the toxic effects of sub-
stances.




