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BJIMAHUE HAHOYACTHUL CEPEBPA HA IEPEBUBAEMBIE KJIETKH
IHOYKH TEJIEHKA M/IBK
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IIpusedenvl pezynbmamsi uzyueHus 63aumo0elcmeaus HaHo4acmuy cepeopa c
nepegueaemou Kyabmypou kiemox nouxku menenka M/BK ¢ nomowwio amommo-
CUTI0B0U MUKPOCKONUU. Ycmanoeneno, umo npoHUKHOGEHUe HAHOYaAcmuy cepeopa
BHYMPb KJIEeMOK He noepedcoaem KlemKu, a  Yeeiudusaem ux Ynpy2ocmo.
Knrueswle cnoea: nanouacmuysl, cepebpo, Kyavmypa Kiemok, amoMHO-CULOBAS]
MUKPOCKONUSL.

ASSESSMENT OF INTERACTION OF NANOPARTICLES OF SILVER
WITH INTERTWINED CAGES
Krasochko P.A., Stfankut A.E.

Results of studying of interaction of nanoparticles of an oxide of zinc with
intertwined culture of cells of a kidney of a calf of MDBK by means of nuclear and
power microscopy are given. It is established that nanoparticles of an oxide of zinc
(Zn0) reduce elasticity of cages, on a surface of cages deepenings — a time that
testifies to damage of cages are found out.Key words: nanoparticles, zinc, culture of
cages, nuclear and power microscopy.

BBenenue. B mocnegHee necaruietue 0co0oe BHHUMAHHE YACHSIETCS
W3YYCHHUIO B3aUMOJCHCTBUS HAHOYACTHUI] C OHOJOTMYECKHUMH KIETKAaMH U
BO3MOYKHOCTH MCIOJIb30BAaHUS HAHOYACTHUIL] B MEJUILIMHE U B IPYTUX MPUIOKEHUSX.
HanovacTuipl yke Halllli CBO€ MPUMEHEHHUE B KAYECTBE MAPKUPOBOUYHBIX areHTOB,
TaK Kak OOECHeuMBAIOT OYEHb CHJIbHBIE U CTAOWIbHBIE ONTHYECKUE CUTHAJIBI U
MO3BOJISAIOT MOTYUYUTh UHPOPMAITUIO O HAUTMYHUH OMPEACICHHOTO BEIIECTBA, a TAKXKE
WCIIOIB3YIOTCS JJIsl TPAHCTIOPTUPOBKU JICKAPCTBEHHBIX BEIIECTB B OpraHusm [1,2].

B cBsi3M ¢ MIUPOKMM KX HCIOJIL30BAaHUEM B OHOJIOTUM W MEIAUIMHE U
OTKPBITUEM BCE HOBBIX YHUKAIBHBIX CBOWCTB Yy OOBIYHBIX MaTEpPHAIOB Ha
CYOMHKPOMETPUYECKOM YPOBHE, 0CO00€ BHHMAHHE CTAJIO YIACHATHCS MpodiieMe
B3aUMOJICHCTBUSI HAHOYACTHI[ C OWoNorudeckumu cucremamu. I[lostomy
HE00X0/IMMa YBEPEHHOCTh B TOM, UTO BHEIPEHUE B MPAKTUKY HAHOTEXHOJIOTHI U UX
UCIIOJIb30BAaHUE HE CO3JIaCT JIOMOJHUTEIBHBIX MPOOJIEM B OyayIIeM, Kak 3TO yKe
ciayvanoch npexae. Takum oOpazoM, i HajlbHEUINEro pa3BUTHUSI U IPUMEHEHUS
HAHOTEXHOJIOTHI TpeOyeTCcsi HEe TOJbKO H3y4deHHE (PU3UKO-XMMHUUYECKUX CBOMCTB
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caMUX HaHOMAaTepHaJIOB, HO U YETKOE NMOHMMAaHUE MEXAaHU3MOB HX IMOBEJICHUS B
OMOJOTUYECKUX CUCTEMAax M B3aUMOJICUCTBHS HAHOYACTHI C KJIETKAMH OpraHU3Ma.
DTO CBSI3aHO C TE€M, YTO NPH BBEACHUH B OPTraHW3M HAHOYACTHI] BO3HUKAET
OTIACHOCTh TPOSBJIICHUS UMHU ITUTOTOKCHYECKUX A(H(PEKTOB, KOTOPHIE 3aBUCAT OT
MHOTHUX (DaKTOpPOB.

Ha ceronnsiiHuii A€Hh YCTAHOBJICHO, YTO XHWMHUYECKHUE U OMOJOTUYECKHE
CBOWCTBA HAHOYACTHUI[ CYIIECTBEHHO OTIWYAIOTCA OT CBOWCTB HCXOIHOTO
MaTepuala, U3 KOTOPOro OHHM ObUIM TMOJy4eHBI. Tak, MpHW BBEICHWH HAHOYACTHIL
METaJJIOB B OpPraHW3M TpeOyeTcs BpeMs i MX PAaCTBOPCHHS, CBS3bIBAHUS C
OuosuranjgaMu, JOCTHIKEHUSI MHUIIEHEH OHOJOru4eckoro aeucTBus. [loaTomy,
BaYKHBIM CBOMCTBOM HAaHOYACTHUI[ METAJJIOB IIPY BBEJICHUH B OPTaHU3M SIBIISICTCS MIX
IIPOJIOHTUPOBAHHOE JEHCTBHE. ITO, OE3yCIIOBHO, OTHOCUTCS M K MarepuajgaM Ha
OoCHOBe cepebpa u meau [3,4].

Takum 00pazoM, paccmaTpuBasi B3aUMOJIEHCTBUE HAHOYACTHI] METAJUIOB C
YKUBBIMU KJIETKAMH, CJIEAYET Ha4aTh C TOM OCOOEHHOCTH, YTO HAHOYACTHIIHI, ITOTIAB
B KPOBb, UMDY HIIH JIOOYIO APYTYIO OMOJOTHUYECKYIO KUIKOCTh, MOKPHIBAIOTCSA
cinoeMm OenkoB, BCE BpeMsi HAaxOMSIIMXCS B PACTBOPE M aJCOPOUPYIONIUXCA Ha
MOBEPXHOCTHU YacTUIIbI. BeencTpre 3Toro MOnuQpUIMpPYOTCs, Kak CBOMCTBA CAMHX
YacTHIl, Tak 1 0enkoB. OCHOBHBIE OENIKH, MPUKPEIUISIONMECS K HAHOYACTUIIAM —
3TO anbOyMHH, WMMYHOTJIOOYJIWHBI, (DAKTOpPhl KOMIUIEMEHTa, (UOPUHOTEH U
arOJTUTIONPOTEHHBI. Tak € YCTaHOBJEHO, YTO O€JIKW W APYTHEe OPTaHWYCCKHUE
BEIIECTBA YBEIMYUBAIOT PACTBOPUMOCTh HaHOUYACTHUII (Hanpumep, ZnO, Me1p) .

Cnenyrommuii 3Tan B3auMOJICUCTBHSI HAHOYACTHI] METAJJIOB C KJIIETKAMH — 3TO
HEIMOCPEICTBEHHO KOHTAKT C X OMOJIOTHYECKUMHI MEMOpPaHaMH, KOTOPBIA HEPEIKO
3aKaHYMBACTCS 3aXBAaTOM TICPBBIX BHYTPh KIJIETKH C TIOMOIILIO PsJla MEXaHU3MOB.
CymiecTByeT MUHMMAJIBHBIA PaJNyC YacTHUIIbI, TIPU KOTOPOM OHAa MOXKET OBITh
3aXBayeHa BHYTPb KIETKH, M «ONTUMAJbHBIN» paguyc, MpU KOTOPOM 3axBar
OPOUCXOAUT € MakcUMallbHOW 3ddektuBHOCTRIO. g  cdepuueckux u
HUWIMHAPUYECKUX YacTHI] TaKHMe ONTUMajlbHbIe pa3Mepbl paBHBl 15 u 30 HM,
COOTBETCTBeHHO. [lyTH M B3aMMONENCTBUS HAHOYACTHUIl TOCJIE TOTO, KaK OHHU
NonaayT BHYTPh KJIETKH, U3yUEHBI MIOKA JIOBOJILHO C€J1a00, XOTS ATO U MPEJICTABIISAET
OTPOMHBIA HMHTEPEC B CMBICIIC HAIPABICHHOW OCTAaBKU JEKapcTB B KieTky. He
OYEHb MOHATHO U KaK KJIETKA BEIOMpPAET KOHKPETHBIH My Th 3aXBara: 3TO MOXKET ObITh
¢daronuTo3, MAHOIUTO3 WU DSHAOIMTO3, MPUYEM STOT BBIOOP 3aBUCHT Kak OT
KJIETKH, TaK ¥ OT TapaMeTPOB YaCTHIIBI.

AKTyaJIbHBIM OCTAETCS BOIPOC O XapaKTepe B3aMMOJCHCTBUS W BIUSHUS
HAHOUYACTUI] HA OWOJOTWYECKHE KJIETKU. [Ipu mnpuMeHeHWr HaHOMAaTEpPHAIOB
BO3HHMKAET OMACHOCTh BOBHUKHOBEHUSI TOKCHUECKUX I(D(PEKTOB B )KUBBIX CHCTEMAX.
Tomac Beb6ctep (Thomas J. Webster) [1] B cBoeil KHUTe NPUBOIUT PE3YyJIbTATHI
UCCJIeI0BaHUN HAa IIUTOTOKCUYHOCTD PA3JIMYHBIX HAHOYACTHI], TAKUX KaK KBAHTOBBIE
TOYKH WUJTU TIOJTYTPOBOTHUKOBBIE HAHOKPUCTAJIIbI, HAHOYACTHUIBI METAJIJIOB (30J10Ta
u cepebpa) u (QuyopeclieHTHbIE HAHOYACTUIIBI KpeMHus. M3yueHo BiMsHUE
Pa3IMYHBIX MEXaHUKO-(PU3NYECKUX MapaMeTpPOB HA TOKCMYHOCTb HAHOYACTHII, a
WMEHHO M3MCHEHHUE pa3Mepa, BIUSHUE MOAU(PUKAIINKA TTOBEPXHOCTH HAHOYACTHII,
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MOCTIOKPBITAS. HaHo4acTull. Kpome TOro, creneHb TOKCUYHOCTH HAHOYACTHIL
MOKET 3aBHCETh OT KJIETOYHOU JINHUU.

OnHuM U3 COCOOOB M3yYEHHUs BIMSHHUS HAHOYACTHUIl HAa OMOJOTUYECKHE
KJIETKU SIBIIIETCSI METO]] KOJIMYECTBEHHOM OLICHKH MEXaHUUYECKUX XapaKTEPUCTHUK, B
YaCTHOCTH OTPE/EICHIE U3MEHEHHSI MOYJISl YIPYTOCTH KJIETOK TOCJIe HHKYOaIuu
UX C HaHoyacTHIlaMH. B cBsi3u ¢ 3TUM OblIa ompeneieHa Ledb MPOBOJUMOTO
UCCJIEI0BaHUS.

B oroif cBsI3WM, 1EABI0 HACTOAIIMX HCCIEAOBAaHUNA OBUIO HW3y4YeHUE
B3aMMOJICHCTBHSI HAHOYACTHI] cepedpa C MepeBUBAEMON KyJIbTYpOH KJIETOK MOYKU
tesienka MJIBK ¢ moMoIibto ar0OMHO-CHJIOBOM MUKPOCKOTIHH.

MarepuaJjibl 1 MeTOIbI HccJieq0BaHUi. OOBEKTOM UCCIEI0OBAHUN CITYKUIH
HaHouacTulbl cepedpa, nomydenubie B ['HY «HcTUTYT (pUusuku TBEproro Tena u
nonynpoBonaukoB» HIIL[ HAH benapycu no marepuanosenenuto. OnTUMaIbHbBIN
pasMep yactuil ObuT BeIOpaH B Auamna3zoHe 5-50 M. bpuUto JOCTHTHYTO M TO, YTO
CYCIICH3Usl HAaHOYACTWUI[ OblJa YCTOWYMBA IO OTHOUICHUIO K OOpa30BaHUIO
KOHIJIOMEPATOB M CEIUMEHTAIMU (OCETaHMI0) MyTeM J00aBICHUS MOBEPXHOCTHO
AKTUBHBIX BEIIECTB M BOJIOPACTBOPUMBIX MOJMUMEPOB. Tak k€ HCIOJIb30BaJIach
JUCTIEPCUOHHAST  cpela, COBMECTUMas ¢ (DU3UOJOTUYECKUMHU  SKUJIKOCTSIMU
OpraHu3Ma KUBOTHOTO.

B ocHOBe MeTon1a ONTy4eHHsl KOJUIOWJHOTO pacTBOpa HAHOYACTHUI[ cepedpa
ObLIM TOJIOKEHBl PEAKIMM OCAXIEHUs cepedpa W3 HUTpara, CcTaOMIM3alus
NOJIYYCHHBIX ~ METAJUIMYECKUX YaCTUL Pa3Iu4YHbIMH J100aBKaMH. YMpPaBIICHUE
pa3MepaMu YacTHll JOCTUTAIOCh BApbUPOBAHUEM KOHILIEHTPALUA BOCCTAHOBUTES,
CTAOMIIM3UPYIOIIKX J00ABOK, a TAK ke J00aBOK BIUSIOIIMX HA BSI3KOCTh PacTBOpA.
[Tomy4yeHHbIE PACTBOPHI XpaHATCS O€3 3aMETHOW CEIMMEHTAIIMU B TEYEHHUE 2 CYTOK.
VYBeNMUYUTh CPOK XpaHEHUS 10 MPAKTUUECKU HEOTPAHUYEHHOTO BPEMEHU MOXKHO,
OXJIaJAUB PACTBOP 0 TeMIMEparypsl Hke 3 TpaaycoB Llenbcus [6].

st monmyuyeHust oOpasloB KIETOK NpUrogHbix st ACM-uccnenoBaHus
MPUMEHSIIN XUMUYECKYI0 Gukcanuio. s 3Toro K KyiabType KIETOK J100aBIIsIIv
pacTBOp HaHOUYACTHUIL cepedpa U MHKYOMpoBasid ux B TedeHnu 20 MuHyT. B tannoM
HKCIIEPUMEHTE NMPUMEHSUICS pacTBOpP HaHodacTHll pa3BeaeHHbId 1:5 (100 mr/mo)
pactBopoM XsHKca. [locne kineTku oTMmbiBaiid pocdarasiM OydepoM OT pacTBopa
HaHovacTuIl U gobarisum 1,5% pactBop mmyTtapoBoro anbaeruaa Ha 30 MuH. 3areM
KJIETKA OTMBIBANU JBaxbl (ocharHeiM Oydepom, IBaaAbl TUCTHUILTUPOBAHHON
BOJIOM BBICYLUIMBAaHWU Ha BO3yXE IPU KOMHATHOM Temmeparype [5].

N3yueHne B3aMMOJEWCTBUS HAHOYACTUL IIMHKA MIPOBOJMJIOCH B
nabopaTopun HaHOTPOIECCOB U TexHoyoruki [ HY nHCcTUTYT Temno u MmaccooOMeHa
uM. A.B. JIsikoBa HAH Pb npu nomomu aroMHo-criioBoro mukpockona (ACM) -
HT-206 (OO0 «MukporectMauuHbl», benapycb) B KOHTAKTHOM pexume. bpuin
HCIIOJB30BaHbl KpeMmHueBble 30HAB («MikroMasch» Co, Octonusi) NSCI11 ¢
KOHCTaHTOM sxecTkocTu 3 H/Mm.

Pe3yabrarel ucciaegoBaHuii. [IpoBeneHsl wuccienoBaHus Ttonorpaduu
nopepxHoctu kietok MDBK wmerogom aroMHO-CHMIIOBOM MUKpockonuu. Ha
pucyHnke 1 mpeactaBieHbl 3-XMEpHOE M300pa’keHuEe W Tomorpadusi moBEpXHOCTH
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kieTku JinHut MDBK, nonydeHHble ¢ MOMOIIBIO aTOMHO-CHUJIOBOIO MHUKPOCKOIIA.
beimu monydensl cremyromue u300paxkeHus TOmorpaguu MOBEPXHOCTH KIIETOK
MDBK no nnky6aruu nx ¢ Hanodactuniamu (Puc 1).

Ho9 bum Y:7.lum  Z:EES.Brm [1.7:1] He7.%um T:7.Zum E:796.%mm [1.0:1]
Ba: 64_7mm  Bg: 81 1nm Ra: 48.7Tnm  Rog: 67. Snm

A b

Hog.dunw T:8.1luw 2:1.lum [0.8:1] ¥i17.0um Y:17.0um Z:Z2.5um [1.0:1]
Ba: 0O.lum Rg: 0.2um Pa: 0O.Zum PRog: 0. 2um

Pucynok 1. — TpexmepHoe ACM-u300pakeHne MOBEPXHOCTH KYJIbTYPhI
kieTok MDBK 10 uHKy0anmu ux ¢ HAaHOYACTHUIIAaMHU cepeldpa; a - 00,1aCcTh
ckanupoBanus 9,5x7,1 mkm?; 6 - 00J1acTh CKAHMPOBaHus 7,9x7,2 MKM?; B -

06JacTh ckanupoBanus 8,6x8,1 Mxkm?; r - o0sacTh ckanupoBanus 17x17

MKMZ.

Kak BugHOo u3 pucyHka 1, MOBEpXHOCTb KIETOK pOBHas, 0O€3 SBHO
BBIPQKEHHBIX BBICTYTIOB U BIAJUH U MOP.

Hwxe mpencrabieHbl W300pakeHUs KIETOK mociie 20 MUHYT MHKYOAIluH C
HaHOUYaCTUIIaMU HUTpUTa cepedpa (Puc. 2-3).
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Hol7.0um T:o17.0um Z2:545. 59mm [Z2.0:1] Hel? 0um F:-17.0um Z2:1.Z2um [2.3:1]

Pa: 75_5nm  Rog: 95 6mnm RBa: 0O.lum PRg: 0.Z2um

Pucynok 2 — Tpexmeprnoe ACM-u3o0pa:keHne NOBEPXHOCTH KJIETOK MOYKH
ObIka nmocJjie 20 MUH HHKY0AllMU UX ¢ HAHOYACTHUIIAMM cepeOpa; a - 00JacThb
ckanupoBanus 17x17 mxm?; 6 - o6aacTh ckanupoBanus 17x17 Mxm?

Hi7.Bum  Y:7.5um  E:443.3nm [1.7:1] Hif 8um Y:6_ fum 20372 Enm [1.8:1]
Ba: E0.8mnm PRog: &5.9nm Ba: 25 dnm  Dg: 46 Enm

Pucynok 3. — Tpexmepnoe ACM-u3o0pa:kenue nopepxHoctu kjiaertok MDBK
nocJje 20 MUH HHKY0AMM UX ¢ HAHOYACTHIIAMHU cepedpa; a - 00J1acTh
cKanupoBanus 7,5x7,5 Mkm?; 6 - 001acTh CKaHMpPOBaHus 6,8x6,8 Mxm?

Ha pucynkax 2-3 MOXHO 3aMETHTh, YTO MOBEPXHOCTh KIETOK CHIIBHO
U3MEHWIach. B JaHHOM cllydae MOXHO TIPEINOJIOXKHTh, YTO HAHOYACTHUIIBI
MIPOHUKITN B KJIETKY ¥ CHJIBHO J1e(hOPMUPOBAIU €€ IOBEPXHOCTD.

Ha pucynke 2-3  nHabGmrogarorcsi oOpa3oBaHUsI Ha TMOBEPXHOCTH KIIETKH,
cpenauM paszmepoMm 349 HM. MOXXHO chenaTh OpPEANnoiIoXKEHHUEe, 4TO 3TO U €CTh
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HaHO4YaCTHUIIbI cepe6pa, mpu4eM 4aCTb M3 HHUX HE IIPOHHUKIIA BHYTPb KIICTKH, a
OCTaJIaCh Ha €€ ITOBCPXHOCTH.
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BJUSHUE KOPMOBOM JIOBABKHU «PRODUCTIV» HA
INPOAYKTUBHOCTDb U TEYEHUE MACTUTA Y
BBICOKOIIPOAYKTHUBHBIX KOPOB

Kpacouxo I1I.A., bBopoaun A.IO.

YO «Burebckas opaena «3Hak [lodyeta» rocyaapcTBeHHAs aKajaeMus
BETEpPUHAPHON MEAULNHBIY, T'. ButeOck, Pecniybnmka benapych

B pe3ynbmame  nposedenmHvix  uccredoganuti  6bl10  YCMAHOBNEHO
nonodxcumenvHoe GausHue Kopmogou oobasku «Productivy na ocnoge orcugvix
Opodicorceswblx Kiemok Saccharomyces cerevisiae 6 konuuecmee 10 epamm Ha 20108y
8 CYMKU HA NPOOYKMUBHOCMb KOpos. Hlcnonv3osanue 6 payuone Kopog 000aeKu
Kopmoeou «Productivy cnocobcmeyem nonyuenuro OONOIHUMENbHO 8 pacyeme HA
00Hy Koposy 6 cymku — 1,8 ke monoxa 3,6%-Hoti dcupnocmu, a makoice
8b1300pOGNIeHUI0 3a001e8uUx Macmumom Kopos. Knwuegvle cnosa: Koposul,
Kopmosas oobaska, Saccharomyces cerevisiae, npoOyKmMUeHoOCmMy, IKOHOMUYECKUE
nokazamenu, Macmum.

INFLUENCE OF FEED ADDITIVE ‘PRODUCTIV’ ON
PRODUCTIVITY AND COURSE OF MASTITIS IN HIGH-YIELDING
COWS
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