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Muxkpoouonornyeckne acnekrTsl Biausauss HU Fe
Ha opranu3m kpbic Wistar
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1 OpenOyprckuii rocynapcTBeHHbIH yHUBEpcHUTeT, . Opendypr, mp. [lobensr, 13

2 MdepepabHBIA HAYIHbBINA EHTP OHOJOTHYECKUX CHCTEM U arpoTeXHOJIOrHH Poccuiickoii akagemun Hayk, . Openoypr, 9 SuBapsi, 29
AHHOTaUMs. BaXHbIM MyTEM MOCTYIUICHHS METAJIJIOB U3 Mipernaparos HY siBisiercs myTh yepes MoromieHne 6akrepruaibHbIMU KICTKaMH
JKEITYJIOYHO-KHIIIEYHOro TpakTa. Ilpu 3ToM m3Mensiercs coctaB Mukpoduopsl. Tak, maga xwuBotHeiM HY Cu compoBokmaercs
yBEJIMYCHHUEM OOIIIEro KoJimuecTBa OakTepuii u Jakro0akTepuii u cHinkenueM monyisiiun E. coli u Clostridium spp. Ipu nonananwu B
KkumeyHuk yacth Y/IU cnocobHa GopmupoBaTh Imys Ha BHYTPEHHEH CTEHKE KHIICYHHKA, B CBSI3H C YEM MOXKET B3aMMOAEIHCTBOBATH C
mukpoopranmsMamy, Hacemstomu JKKT. Kak u3BecTHO, KHIiedHass MUKPOOHOTa HIPACT JKM3HEHHO Ba)KHYIO POJIb B MUTATENIBHBIX H
HMMYHOJIOTHYCCKHX (DYHKIMAX IKUBOTHBIX-X035¢B. OJHaKo B JHTEparype I[OKa HEIOCTATOYHO MAAHHBIX O BiausHUM HY Ha
MHKPOOHOLICHO3 KHILICYHHKA PA3JIMYHbIX MPEICTABUTENCH KUBOTHOIO MHpa ¥ 4enoBeka. Llenb MCCleIOBaHMS — W3YYCHUE BIHSHUS
HaHOYacThIl Fe, BBENCHHBIX PEr 0S, Ha MPEACTABHTENCH OCHOBHBIX (DH3HOJIOTMYECKHX IPYII MHKpoopranusmoB. [lo mpuHImMmy
anHanoroB ObuTH 0TOOpanst 30 kpeic-camiioB uHuu Wistar B Bospacte 4 MecsiieB, 0JJuHaKOBBIX 10 Macce (ot 180 mo 250 r),
(hU3UOJIOTHYECKOMY COCTOSHHIO, HAXOIUBIIMXCS B MPEANICCTBYIOIINI OIMBITY MEPUOJ] B YCIOBHUIX COATaHCHPOBAHHOTO
nuTaHus mo pexkomeHganusaM. [Ipemapater HU Fe it BBeneHws per 0S  TOTOBWIHM B H30TOHHYIECKOM (PH3HOTIOTMISCKOM
pactBope, 00pabathiBas B TeucHue 30 MHH Ha yIbTPa3ByKOBOM Jucreprarope. HaHoyacTHIIbI B HEOOXOMMOM KOJTHMIESCTBE
CMEIIMBAIHA C pUCOM. IlepuonuuHocts naun HY Fe sKMBOTHBIM C IENIbIO KOPPEKIIMH MHKPOOHOLICHO3a IIPH Je(UUUTHBIX AUETaX
cocrasisier | pa3 B 7 aueit. [Ipu aTom BBeeHne 10 Mr jkenesa Ha KT Beca JKMBOTHOT'O TI0KA3aJI0 HAMJTYUIIHE PE3YIIbTaThL.
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Microbiological aspects of the effect of Fe NPs on Wistar rats
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Abstract. An important route of metal intake from NP preparations is the pathway through absorption by bacterial cells of the
gastrointestinal tract. This changes the composition of the microflora. Thus, giving animals NP Cu is accompanied by an increase in
the total number of bacteria and lactobacilli, and a decrease in the population of E. coli and Clostridium spp. When it enters the intestine,
part of the NP is able to form a pool on the inner wall of the intestine, in connection with which it can act with microorganisms
inhabiting the gastrointestinal tract. The intestinal microbiota is known to play a vital role in the nutritional and immunological
functions of host animals. However, in the literature there is not enough data on the influence of NP on the intestinal microbiocenosis
of various representatives of the animal world and humans. The aim of the study is to study the effect of Fe nanoparticles introduced
by per os on representatives of the main physiological groups of microorganisms. 30 male Wistar rats aged 4 months, identical in
weight (from 180 g), were selected on the basis of analogues. up to 250 g.), physiological state, were in the previous period of experience
in a balanced diet on the recommendations. Preparations of NP Fe for the introduction of per os were prepared in isotonic saline
solution, treated for 30 minutes on an ultrasonic dispersant. Nanoparticles in the required amount were mixed with rice. The frequency
of giving NP Fe to animals in order to correct microbiocenosis with deficient diets is 1 time in 7 days. In this case, the introduction of
10 mg of iron per kg of animal weight showed the best results.
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npu pazmepHoct okoio 100 um [1-3]. /lanHble
xapakTtepuctuku -HY 0OBEeKTHBHO ompenenniu
MOSBJICHHE HOBBIX MCTOYHHKOB MHKPO3JIEMEHTOB
Ha UX OCHOBE, 11eJIeCO00Pa3HOCTh UCTIOIB30BaHHUS
KOTOPBIX B COCTaBE€ PALIMOHOB JUIA JXKHBOTHBIX
1 IITHIT IGMOHCTPUPYETCS psiioM pador [4, 5]. Beico-
Kasi OMOIOCTYITHOCTh B CPAaBHEHUH C TPAAMIMOHHO
NPUMEHSEMbIMH  MCTOYHHKAMH  MHKPOIEMEHTOB
MO3BOJISIET TOBOPUTH O BO3MOXKHOCTH CO3JaHMSA
MIpenapaToB — MUKPO3JIEMEHTOB Ha OCHOBE HaHO-
YacTUll. 3HAYMTENbHBIH HHTEPEC MpPeCTaBIsIeT
HCIIONb30BaHUE HEKOTOPHIX HYTPUEHTOB (B OCO-
OCHHOCTH MHUHEpaIbHBIX BEIIECTB, BUTAMUHOB U
aHTHokcuaanToB) B ¢opme HY [6, 7], uro mo3Bo-
JISIeT HE TOJIBKO YJIYyUIIUTh YCBOSEMOCTh IHILEBBIX
BEIIECTB B COCTaBe OOOrallleHHBIX IMIPOAYKTOB U
OMOJIOTUYECKU aKTUBHBIX JOOABOK K MUILE, HO U B
3HAUUTEILHOM YHUCJIE CITydacB U30exkath S(PPEeKTOB
XMMUYECKOHM Ml OHMOJIOrHYeCKOil HECOBMECTHMO-
CTH HYTPUEHTOB.

BaxHbIM IyTEM IOCTYIUIEHHS] METAJUIOB U3
npenapatoB HY siBnsiercs myTh Yepe3 MOTIOmEeHHe
OaKTepUaNbHBIMU KJIETKAMH >KEJIyIO0YHO-KHUILIEY-
Horo TpakTa [8, 9]. IIpu 3TOM M3MeHseTCsl cocTaB
mukpodmopel. Tak, maga »xuBotHbiM HY Cu
COIIPOBOXKIACTCS YBEIMUYEHHEM OOIIEro Konude-
cTBa OakTepwil M JAKTOOAKTEpPUH, U CHIDKCHHEM
nonyssiu E. coli m Clostridium spp. [10]. Ipu
MOMaJaHNy B KHIIEYHHUK dYacTh Y /U crocoOHa
(opMHPOBATh TyJ Ha BHYTPEHHEH CTEHKE KHIICY-
uuka [11], B CBA3M ¢ YeM MOXKET B3aUMO/ICHCTBOBATD
¢ Mukpoopranuzmamu, Hacemstroummu JKKT. Kak
W3BECTHO, KUILIEYHAS] MUKPOOHOTA UTPAET JKU3HEHHO
BKHYIO POJIb B TIUTATEIIBHBIX U IMMYHOJIOTHUECKUX
(bYHKIMAX )KUBOTHBIX-X035€B [12].

OnHako B JuTepaType MOKa HEJOCTaTOYHO
naHHBIX O BiaustHud HY Ha MUKPOOHOIIEHO3 KH-
HIEYHHUKA PA3TUYHBIX IPEACTAaBUTEICH )KUBOTHOT'O
MHpa 1 4eJIOBEKA.

Less ucciienoBaHus — n3yyeHre BIUSIHUS
HaHoyacTHIl Fe, BBeleHHBIX Per 0S Ha MpenCcTaBu-
Tenel OCHOBHBIX (PU3HOJIOTMYECKHUX IPYIIT MUKPO-
OpTaHU3MOB.

MaTepna.m,l H METObI

B wuccnenoBanmm OBUTM MCIIONIB30BAaHBI HaHOYA-
crunpl Fe, nmamerp 100 + 10 HM TOJTy9eH METOIOM AIIeK-
TPUYECKOTO B3pbIBa IIPOBOJIHMKA B aTMocdepe aproHa
(OO0 «I1epenoBbie TOPOIIKOBBIE TEXHOJIOTHIY», Poccnst).

OKCIIEpUMEHTHI BBHIOJHSIA B COOTBETCTBUHU
¢ IpoTokoaaMu JKeHeBCKOI KOHBEHLIUU U IPUHLIUIIAMU
Hauiekare maboparoproit mpaktikn [[OCT P 53434—
2009], a Takke C MHCTPYKIHUSIMH, PEKOMEHIYCMBIMH
«The Guide for the Care and Use of Laboratory Animalsy»
[National Academy Press Washington, D.C. 1996]. Yxon
32 KMBOTHBIMHM OCYILIECTBIISIJICS COTJIACHO IpaBHJIaM
71a00paTOPHON MPAKTHUKHU NPH POBEAECHUHN JTOKIMHNYE-
ckux ucciepoBanuit B PO [[OCT 3 51000.4-96].

169

post@uestnik-vsuet.ru

CoOmofanucy TpeOOBaHHMS T'yMaHHOTO OOpauieHUs
¢ uBoTHeIMH [13]. B skcrepuMeHTe NPUMEHSIINCH
CTaHAApTHBIE MPOLIEAYPHI SKCIUTyaTalul OMOOOBEKTOB.

Cxema ucciaenosanus. [1o npuHImy aHanoros
ObuH oTOOpansl 30 Kpbic-caMuOB JuHUM Wistar B BO3-
pacte 4 MecsileB, 0MMHaKOBBIX 10 Macce (0T 180 10 250 1),
(PU3HOIOTHYECKOMY COCTOSIHHIO, HAXOIMBIIUXCS B
MPENIECTBYIOIINH OIBITY MEPUO B YCIOBHUAX cOanaH-
CHPOBAHHOTO MUTAHUSA [0 peKoMeHmanusM [14].

JKuBoTHBIC OBIIM Pa3MEIIEHBI B ATTECTALIMOHHOM
BuBapuu MHCcTHTYTa OMo3aeMenTonorun OpeHOyprekoro
TOCY/IapCTBEHHOI'O YHUBEpCUTETA. BUBapHil yKOMIUIEKTOBaH
BCEM HEOOXOIMMBIM O0OPYIOBAaHHEM M KOMIIETCHTHBIM
nepcoHanioM. BereprHapHbIie TpeOoBaHMS COOITFOICHBL.

B mepron sKkcriepiMeHTa HOJOIBITHBIE KUBOTHBIE
HaXOAMJINCh B OJMHAKOBBIX YCIOBUSIX COAEPKAHUSL.

Jlo3pl I TIepopanbHOTO BBEICHMS  OBLIH
BBIOpaHbI MCXOJs U3 JINTEPATYPHBIX JAHHBIX, YTO JJIS
yeloBeKa HeoOxommmas — (HU3HOJOTHYECKas — 703a
cocraBimsieT oT 5 1o 20 mr B cytku. Takum oOpazom,
HaMu ObUTH BBIOpaHbI 03kl B 5; 10 1 20 Mr, 3aTeM 1036l
OBLIM IIEpECUUTAHBI HA BEC KPBICHI.

[pemaparsr HY Fe nns BBemeHus per 0S roro-
BWJIM B M30TOHHUYECKOM (PH3HOJIOTHYECKOM PAaCTBODE,
oOpabatbiBas B TeueHne 30 MUH Ha yJIbTPa3BYKOBOM
muctiepratope  Y3IH-2T («HIIII Axagemmpubopy,
Poccus) (5 kI', 300 BT, 10 MmxA). HanouacTuipl B He-
00X0AMMOM KOJINYECTBE CMEIINBAIH C PUCOM.

Pauuonsl u xkopma. J)KUBOTHBIE BCEX TPYIIIBI
MOJTyYaJIi TOyCHHTETHYECKUH PAIMOH, BKIFOYABIIUI
puc monupoBaHHBIM BapeHwlii 30 T; caxaposza 1 T
COEBBII KOHIIEHTpAT 1,25 r; Macio pacturenpHoe padu-
HupoBaHHoe | r. IloeHne ocymecTBIAIOCH OMINCTHII-
JUPOBaHHOW BOJOH. MUHEpaNbHYI0 00ECIEeYeHHOCTh
OCYIIECTBIISUIN ITyTeM MA00aBICHHS CMECH >KHpPO- H
BOJIOPACTBOPUMBIX BUTAMUHOB.

MuxpoOuonornyecknii aHaiam3 kana. bakxre-
PHOJIOTHYECKOE MCCIIEZI0BAHNE Kalla TIPOBOJIIIIOCH ITyTeM
uccie0BaHus (eKanuii py BHICEBE MX B Pa3BEACHUH
10 B 1 M Ha cpeasl MITA, DHj10, KENTOUYHO-COIEBOM
arap, BHUCMYT-CyJbGuUT arap, Oudumoarap u cpeny
Porosa mpu cOOTBETCTBYIOIIMX YCIOBHSIX HHKyOanmu
(Tabsuna 1). KomuuecTBEeHHBIH COCTAB BCEX BUIOB MUK-
poopranu3mMoB B 1  dexanuii onpenensiu mo Gopmyie:
S=N-JI- B, rae S — KoTH4eCTBO MUKPOOPTaHU3MOB
B 1 r dpexanuii; N — KOTMUECTBO KOJIOHHH, BEIPOCIINX Ha
qamike; A — k03 dunueHt noceBHoit 103b1; B — cTeneHn
pasBenenust marepuaina [10].

Mopdoaorust u 6uoxumus kposu. Mopdomnoru-
YeCKHH COCTaB KPOBH OMNpENEsIM Ha aBTOMATHYECKOM
rematosioruueckom ananuzarope URIT-2900 Vet Plus
(«URIT Medical Electronic Group Co., Ltd», Kurait),
OHOXMMHUYECKUI aHATN3 KPOBH IPOBOIJICS Ha aBTOMA-
THYECKOM OnoxmmuueckoM aHanmuzatope CS-T240
(«DIRUI Industrial Co., Ltd», Kutait) ¢ npumeHeHueM
KOMMEpYECKHX OMOXMMHUYECKHX HaOOPOB UIS BETepH-
Hapuu J{naBerTect (Poccus).

DJIEeMEHTHBIN aHaJu3. OJIEMEHTHBIA COCTaB
O6momarepuasoB (KOCTHAs W MBIIIEYHAs TKAHH, IIKypa)
HCCIIeIOBAIN Ha cojiepykaHue 20 XUMUUYECKHUX JIEMEHTOB
(Al As, Ca, Cd, Co, Cr, Cu, Fe, I, K, Mg, Mn, Na, Ni, P, Pb,
Se, Sr, V, Zn). Ucrions30Baiy METOIbI aTOMHO-3MHCCHOH-
HOW u Macc-criekrpomeTpuu (ADC-UCIT u MC-UCII)
Ha obopynosanuu Elan 9000 (Perkin Elmer, CILA)
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u Optima 2000 V (Perkin Elmer, CIIIA). Aranm3 oOpa3ros
npoBoanwnu B saboparopun AHO «llentpa Ouornue-
ckoif menumHED (Registration Certificate of ISO 9001:
2000, Number 4017-5.04.06) [15].

Crarucruyeckasa o0padorka. CraTHCTUUECKHH
aHaJIM3 Pe3yJabTAaTOB MIPOBOAMICS IPU IMOMOIIM aKeTa
CTaTHCTHYECKUX Iporpamm Statistica 10, BkIrOUas
omnperneneHne cpenHer apudmeriaeckoi BenmauHbl (M),
CTaH/AapTHOH OMMOKK cpeaHe (m), KOPPETSIHOHHOTO

post@uvestniR-vsuet.ri
aHanmm3a U Metoaukn ANOVA (mucnepcHOHHBIN aHa-
nu3) [15]. ITapamerp P < 0,05 kak mpeaen 3HAYUMOCTH.
Pe3yabTarhl u o0cyxaeHue

Kopmienue momombITHBIX KUBOTHBIX OCY-
IIECTBIUIOCH B COOTBETCTBUH C PEKOMEHIALUAMU
Wucturyra mutanust PAMH [10], Bce notpebHOCTH
B MIUTATEIbHBIX BEIISCTBAX OBUIM BOCIIOJIHCHBI 32
CUYET CMECH BUTAMHUHOB.

Tabnuma 1.
KomnuuectBo KOE/T, MiTH B KaJie KpbIC
Table 1.
The number of CFU / g, million in feces of rats
Obpazern oMY Onrepobakrepun | Cradunokoxku | budunodaxrepun | Jlakrobaxkrepun | CaabMOHEIUIBI
Sample TMN Enterobacteria Staphylococci Bifidobacteria Lactobacilli Salmonella
7cyr—k
7 day — control 0,65+0,15 0,05+0,02 0,31+0,04 0,05+0,01 0,36 + 0,06 0,02 +0,01
Jeyr=SMro 44035+ 2,93+0,1% 1,02+£0,08% | 517+£005% | 127+016* | 006=0,6*
7 day —5mg
Joyr=lOMr o 005 | 0,09+002 044:004 | 654x008* | 110£02* | 005+0,01
7 day—10mg
Jeyr=20Mr | 425,020 | 153+£006* | 115+0,05* 0,97 +0,03* 048+0,07 | 005+0,5*
7 day—20mg
14 cyr —x 0,84+ 0,06 0,05 + 0,02 0,40 £0,02 0,03+0,01 0,14+0,04 0,01 +0,003
14 day — control
14 cyr—5 mr 1,60+0,1 0,04 +0,01 0,92 +0,05 0,55+ 0,15* 0,07 +0,04 0,09+0,05
14 day — 5 mg
L eyr-10mr | ) o5 4 6 g5+ 0,06 = 0,02* 0,50 + 0,01 5,07 +£0,5* 0,71+0,11 0,08+0,2
14 day — 10 mg
14 cyr —20 mr 1,15+ 0,05 0,16 + 0,03 0,99 + 0,03* 0,30+0,02 0,04 +0,01 0,01+0,003
14 day — 20 mg
®on EEE] kokok EE] EEE kokok
background 86,67+ 10 3597+4 60,47+ 10,5 4,73+0,4 547+2 0,7+0,1
* % g **% _ 110 cpaBHEHHIO C KOHTPOJIEM
*, ** and *** - compared to control

Kaxk BugHo u3 TabauIml, o0miee KoJInuecTBO
MHUKPOOPTaHU3MOB BBIPOCIIO Ha 7-€ CyT IO CpaBHe-
HUIO ¢ KoHTpojaeM B 3,69; 3,23 u 2,03 paza mns
103 5; 10 u 20 mr Fe cootBercTBeHHO. Ha 14-e cyT
OUHAMHKa pupocta ymenbimiaack 1 OMY Obio
Bbilie KoHTpoust B 1,90; 2,44 u 1,36 paza. Ho poct
00I1Iel YHCIEHHOCTH MUKPOOPTaHU3MOB HE MOKET
YETKO 0XapaKTepH30BaTh MPOLIECCHI, TPOUCXOIAIINE
B kumeynnke npu nade HY. Takum oOpazom, ObLT
MTPOM3BE/IEH BHICEB KaJla C IEJbI0 OIIEHKH YHCIICH-
HOCTHU PA3JIMYHBIX (DU3HOIOTMYSCKUX TPYIIIL

I'pynma  sHTEpOoOakTepuii, BKIIOYAIOIIAS
CaJIbMOHEIUIBI, IIMTeIUTbl, SIIEPUXHUH, KIeOCHeIIbL,
cOOCTBEHHO JHTepoOaKTep, ceppamuu, MpOTel,
MOPTaHEeJUTBI, TIPOBUICHIINH U UEPCUHIH, B HOPME
O0UTaET B HKEMYI0YHO-KUILEYHOM TPAKTE YeJIOBEKa,
HO NpU CHUYKEHUU 3aIIUTHBIX CBOMCTB CIU3UCTOMN
KHMIIEYHUKA MOJXXET BbI3bIBATH HMH(EKIUH IKEIY-
JIOYHO-KUIIIEYHOTO TPaKTa MM APYTUX OPraHoB.
DHTEPOOAKTEPUH SABJISIOTCS PE3UICHTHBIMHE MPEJI-
CTaBUTENISIMH HOpMaIIbHON  (ekanbHOl  (ropbl
YeroBeKa, pu 3ToM (Hapsiny ¢ E. coli) Enterobacter,
Klebsiella u Proteus coctarnsitoT npeobaanaromyro
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4acTh (haKyJIbTaTUBHBIX aHA3POOOB 3TOU (JIOPHI.
B skcriepumenTe Ha 7-€ CyT OIBITHBIE TPYIIIIBI ITpe-
BOCXOJIMITM KOHTPOJIb IO YHCITy SHTEPOOAKTEPHIA:
B 293 u 153 pasza ansa no3 5 u 20 mr Fe coorBet-
CTBEHHO. B TO ke BpeMms B TpyIie, MolydaBIiei
10 mr oxemesa, KOJNUYECTBO SHTepOOaKTEpHii
HE OTJIMYaIoch oT KoHTpoist. OxHako Ha 14-e cyT
KOJIMYECTBO SHTEPOOAKTEPUI 3HAYMTEIIBHO yMEHb-
IIAIOCH TI0 CPaBHEHHWIO C KOHTPOJIEM: TaK, IMpH
JI03€ 5 KOJIMYECTBO SHTEPOOAKTEpHIl MEHbINE KOH-
Tposs B 1,25 paza, a mist 103 20 mr BeIie B 3,2 pasa.
KommuecTBo cTadmimokoKKoB B 00pa3iax B TpyIie
10 mr >xene3a CTaTHUCTUYECKHM HE OTJIMYAJIOCH
OT KOHTPOJIbHBIX 3HAYCHUI.

CraMI0KOKKH SIBIISIFOTCS YaCThIO HOPMAaJIbHOM
MUKpodIIopkI KuiieyHuKa. OTHAKO MPH CHIKEHUH
HMMYHHTETa CTA(HIOKOKKH MOTYT aKTHBHO pa3-
MHO)KaThCsl, BBIZCISIE TOKCHHBI, YTO BEJICT K Pa3BH-
THIO TOKCHKOMH(DEKIMI. B HallieM SKcriepuMenTe Ha
7-¢ IeHb KOJIMYECTBO CTA(PUIOKOKKOB OBLIO BHIIIIE
KoHTpousa B 3,29 u 3,7 pasa ans no3 5Su 20 mr Fe
cootBercTBeHHO. Ha 14-i1 nens — B 2,3 u 2,4 paza
Boite g 103 5 m 20 mr Fe coorBercTBEeHHO
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TI0 CPaBHEHHIO € KOHTpoJieM. B rpymre, nomyuasmeit
10 mr >xene3a, Ha 7-¢ U 14-€ CyT CTAaTUCTUIECKHU
3HaYMMBIX M3MEHEHHI 0TMedeHo He Obuto. B nienom
HabJronanacy AMHAMHUKA YMEHBIICHUS KOJTMYeCTBA
KOE craduinokokkoB Ha 14-if 1eHb B OIBITHBIX
IpyInax o CPaBHEHUIO C 7-M THEM.

SBnssch AOMUHUPYIOIIEH MUKPOQIOpPOH y
3IIOPOBOTO YeNIOBeKa, OmpumodakTeprn obecTieun-
BalOT TIPOIIECCHI OOMEeHa OENKOB WM KHMPOB, ydacT-
BYIOT B PETYJISIIMU MUHEPAILHOTO OOMEHA U CHHTE3e
ButamuHoB rpynn B u K. Kpome Toro, ouduno-
0aKkTepun NPOSIBISIOT aKTUBHOCTH MPOTHB I1aTO-
TCHHBIX LITaAMMOB, BBIpa0aThIBasl CieUPHUECKIE
OpraHHYecKHe KUCIOThl aHTUMHUKPOOHOTO EHCTBUS.
[ToHmxeHHOE KOIMIECTBO OU(HIO0AKTEPHIA MOMKET
BBI3BaTh (PEpPMEHTATHBHYIO, META0OIUYECKYIO0 H
AHTUTOKCUYECKYIO TUCQYHKIHIO, a TaKkKe Hapy-
[ICHWE KOJIOHM3AIMOHHOM pPE3UCTEHTHOCTH U
MMMYHHOTO OTBETa Ha ATOT€HHYIO MUKPOQIIOPY.
B skcrnepuMeHTe OTMEYEHO MPEUMYIISCTBEHHOE
CTUMYJIMPOBaHHME pOcTa KonmuecTBa Omdumodaxre-
puii o cpaBHEHUIO ¢ KOHTpoJeM B 103,4; 130,8 u
19,4 paza mus o3 5; 10 u 20 mr Fe cooTBeTcTBEHHO
Ha 7-e cyT. Ha 14-e cyt kommuectBo KOE 6udumo-
OakTepuii 06110 BhIIe KOHTpOIs B 18,3; 169 1 10 pa3
1 103 5; 10 u 20 mr Fe cooTBeTCTBEHHO.

JlakToOaKTEepUU SBJISIOTCS OOJUTaTHBIMU
MPEICTaBUTEISIME ~ MUKPO(DIIOPBl  KHIICYHHKA.
Ha 7-e cyT o cpaBHEHHIO C KOHTPOJIEM HAOIFOAITH
pocT urcna yakrodakrepuid B 3,52; 3,05 u 1,33 pasza
1 103 5; 10 u 20 mr Fe cootBerctBenHo. Ha 14-e cyt
[0 CPaBHEHHIO C KOHTPOJIEM, HaOJIIOamdl poCcT
gycina akrodakrepwii mpu go3e 10 mr B 5,07 paza,
TOrAa Kax Juis 1036l 5 1 20 Mr HaOJIIO4aJIv CHIDKEHUE
gycna nakrodakrepwii B 2,0 u 1,75 pasza coorser-
CTBEHHO, 110 CPABHEHHUIO C KOHTPOJIEM.

KonnyecTBO canbMOHEIUT BO BCEX OMBITHBIX
IpyIIax He MPEBBIIIAJIO KOHTPOJBHBIX 3HAYEHHUM.

B nurepaType MOXHO HalTH JaHHBIE O TOM,
9TO0 Kene3oJeQULUUTHAs aHEeMHs CIIOCOOCTBYET
HapyIIeHHIo 0ananca MUKPO(IOph B KUIIIEYHHKE.

post@uestnik-vsuet.ru

[Tpuem >xe mpenapaToB, BOCTIONHSIOMINX AePUINAT
’Keye3a, CIOCOOCTBOBAJ BOCCTAHOBJIICHHUIO Hapy-
HICHHOT'O MUKPOOHOIICHO3a KuieuHuKa [16].

Onwupasich Ha IUTEpaTYPHBIC TaHHBIE, CTOUT
OTMETHUTBH, YTO Keye30 (KaKk U APYTUE DIEMEHTHI)
B HaHO(OpMe 00IafaeT IPyruMu (PU3UKO-XUMUUe-
CKUMH ¥ OHOJIOTMYECKHMH XapaKTEPHUCTUKAMH,
B TOM 4Hcie 0oyiee BEICOKOH OMOAOCTYITHOCTBIO H
HPOJIOHTUPOBAHHOCTHIO JEHCTBUSL.

[Ipu 5TOM MHTEHCHBHOCTH MPOIIECCca BBICBO-
00XIICHHS METAUIOB U3 HAHO(QOPM HIDKE B CpaB-
HEHUH C HOHHBIMH (hOPMaMH, HO 3TO JTOCTOUHCTBO,
KOTOpOE TI03BOJISIET pacCMaTpUBaTh HAHOUACTHUIIBI
METaJUIOB KaK BBITOAHYIO albTEpPHATHBY MHHE-
paibHBIM coisiM. PaHee 3TO cramo OCHOBaHHEM
JUIsL OOBSICHEHUSI TIEPCTICKTHB HAHOMAaTEPHAJIOB Kak
WCTOYHUKOB MHUKPODJIEMEHTOB B CPaBHEHHH C CO-
nsiMA. OTHOCHUTENEHO MEJJICHHOE BHICBOOOXKICHHE
JKere3a U3 HAHO(OPM MOXKET OBITh TIPEHMYIIIECTBOM
TIPH 3HAYUTETIEHOM IOCTYIUIEHHH UCTOYHHKOB JKerie3a
B MUILEBAPUTEINBHBIN TPAKT, YTO HAOMIOAACTCS MOCTIe
abcopOIMu TepaneBTHYECKUX [[03 PaCTBOPHUMOTO
xenesa [17]. OgHako, HCXOs U3 TPYAOEMKOCTH U
HEIIeJIECO00Pa3HOCTH YacTOr0 WHBEKIIMOHHOTO
BBEJICHHS ITPENapaToB jKelie3a, IepopabHbIN Ty Th
BBE/ICHHSI HAHOYACTHII, B TOM YHCJIC HAHOYACTHI]
JKeJie3a, ABJIACTCA MPEAINIOYTUTCIIbHBIM.

3akiIouyeHue

[lepuogmunocts maun HY Fe xuBOTHBIM
C UENbI0 KOPPEKIMH MHUKPOOHOIeHO3a TpH Aedu-
IUTHBIX JueTax coctapisier 1 pa3 B 7 mueil. Ilpu
9TOoM BBezeHue 10 Mr JKejie3a Ha KI Beca YKUBOTHOI'O
MOKA3aJ10 HAMITy4IIne Pe3yIbTaThl.

BaarogapnocTu

HccnenoBaHue BBIMOJHEHO MpHU (BHUHAHCOBOM
nojagep>)kke MUHUCTEPCTBA HAYKH U BBICIIETO 00pa3o-
Banus Poccuiickoil @egepanu B paMKax Hay4dHOIO
mpoekta Ne (0743-2017-0002 (6.6811.2017/8.9) u
Poccuiickoro ®onna QyHZaMEHTAIHHBIX HCCIECIOBA-
Huii Ne 18-316-00116.
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