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AUHAMIKA HOKA3HHUKIB OBMIHY BYIVIEBOAIB B OPI'TAHI3MI KOPIB
PI3HUX THUIIIB BUIIIOI HEPBOBOI AIAJIBHOCTI 3A YMOB BBE/IEHHSA
HUTPATIB BIOTEHHUX METAJIIB

B.I. Kapnoscvkuui, P.B. I[locmou, /[.1. Kpueopyurxo, M.A. Pyuxina, . M. Hacopnuu
HamionaneHuil yHiBepcuTeT 6i0pecypciB 1 IPUPOIOKOPUCTYBAHHS Y KpaiHu

Y cmammi naeedeno pesynrbmamu 0ocniodcenHs NOKA3HUKIE OOMIHY 8)2ne600i6 8 opeaHizmi Kopie
PIBHUX MUnie euwoi HeEPEosoi OISILHOCME NPU 320008Y8AHHI MIHEPANbHOI KOPMOBOI 000asKu y Gopmi 600HO20
PO3UUHY yumpamie Oi02eHHUX Memanie, AKi 00epIHCAHI 3 GUKOPUCTNAHHAM HaAHOMeXHoAo02iU. Bcmanoesneno, wo
30 YMOBU 320008)B8AHHS KOPOBAM KOMNIEKCY Yumpamie 0i0ceHHUX Memainié CnoCmepicaromocs 3MiHU Di6Hs
OCHOBHUX HNOKA3HUKI6 OOMIHY 8Y2ne8o0i@ y cupoeamyi KpoGi: 3MeHUWIEHHS 6MICmYy 2Il0Ko3U, MOJI0YHOI ma
niposurHoepadroi kuciom. L{i 3MiHu 6 opeanizmi Xapaxkmepuszyeanucsi pisHOK [HMEHCUBHICMIO 3AENCHO Bi0
NPUHATIEHCHOCTNT MBAPUH 00 MUNY 8UWOi Hepg8osoi disnvrocmi. Odepiicani pesyibmamu 6Ka3VI0ms Ha me, Wo
Yumpamu MiHepaibHUX pedosun CIUMYI0I0mMsb npoyecu 0OMIHY 8y21e800i6 8 OP2aAHI3Mi MBAPUH.

Karouosi cmosa: TUIT BMIIOI HEPBOBOI OISAJIBHOCTI, IIUTPATU BIOI'EHHMX
METAJIIB, ObMIH BYIJIEBOAIB, KPOB, I''THOKO3A, KOPOBU

Jlnst 30epekeHHs 1 OTPUMAaHHS BHCOKOI TPOTYKTHBHOCTI TBapWUH BAXKIIMBE 3HAYCHHS Mae
MiHepaibHe KUBJICHHS. MiHepallbHI PEUOBHHU HAIXOIATh JI0 OPraHi3My TBapHH 3 KOPMOM Ta BOJIOIO,
a TaKOXX MOJKHa 3acTOCOBYBaTH pI3HOMaHITHI KOPMOBI JT00aBKH, SKi MICTATh MIKpo- Ta
MaKpOEJIEMEHTH y BUIJIAJI OpraHiuHUX YU HEeopraHiuHux cojieil. OCTaHHIM YacoM NMEpPCHEKTHUBHUM
HanpsIMKOM € BHKOPHCTaHHS HAHOTEXHOJIOTIH y OaraThOX Taly3siX HayKH 1 TMpakTHKH [3].
VY BeTepHHApHiIi MEIUIMHI TpemapaTtd, sKi po3poOjeHi Ha OCHOBI HAHOYACTHHOK, YCIIIIHO
BHKOPHUCTOBYIOTh [JISl JIIarHOCTUKH, JIIKyBaHHS Ta TPO(UIAKTUKM 3aXBOPIOBaHb PI3HOT €TIOJOTIi.
Oco6uBoi yBaru 3aciyroBylOTh HAaHOYACTUHKU OIOT€HHMX METalliB y CKJIaJi KOPMOBUX JT00AaBOK B
palioHax TBapHWH 1 NMITUIl — HAHOHYTPINEBTHKIB [4]. Pe3ynbTaTu monepeaHix IOCTIKeHb BKa3yIOTh Ha
MO3UTHUBHUI BIUIMB HAaHOAKBAXEJIATIB MIKPOENEMEHTIB Ha MPOAYKTHUBHICTH Ta (hi310JIOTIYHHNA CTaH
TBAapWH Ta NTHUII [2, 7]. 3amaBaHHs MaKpo- Ta MIKpPOEJIEMEHTIB TBapruHaM y (GopMi HAHOYACTUHOK Mae
psI TmepeBar: HaHOAKBaxenaTh O0lOMETaliB BOJIOAIIOTH BHCOKOKO OIOJIOTIYHOIO AI€I0, 3aBASIKA CBOIM
HaHOpO3MipaM BOHHM OUIBII TIOBHO 3aCBOIOIOTHCS OPraHIi3MOM 1 aKTUBHO BHUKOPHCTOBYIOTBHCS Y
nporecax 0OMiHy pedoBHH [2].

Bingomo, 1o nmpoBigHy podib Y peakiiii opraHi3amMy Ha Jif0 MOJpa3HUKa BiIIrpae BHIA HEPBOBOI
TisutbHICTB. 1le MOB’s3aHO 3 OCOOMMBOCTSAMH PEAKTUBHOCTI OpraHi3My TBAapHH 3aJIEKHO BiJl CHIIH,
BpPIBHOBQ)XEHOCTI Ta PyXJIMBOCTI HEPBOBUX IPOIIECIB HA 3MIHY OyIb-SKHX (DaKTOPiB 30BHINIHBOTO Ta
BHYTPIIIHBOTO CEpeloBUINA. TakuM YHMHOM, CTHUMYJIOIOYi (aKTOpPH MO-pi3HOMY BIUIMBAIOTH Ha
CEKPETOPHHMI TIpolleC B MOJIOYHIN 31031 KOPIB 3 PI3HOIO CTPECOCTIMKICTIO: 301IBIIYIOTh MOJOYHY
MPOAYKTUBHICTh KOPIB 3 BHCOKOIO 1 MPAKTUYHO HE BIUIMBAIOTH HA MPOJYKTHBHICTH KOPIB 3 HU3BKOIO
cTpecocTiikicTio [1].

[Ipote, MexaHi3M [Oii HaHOMaTepiajiB Ha MPOLECH OOMIHY PEYOBHUH Yy >XHBOMY OpraHizmi
HEJIOCTaTHRO BUBYCHHH. METOI JOCHIIKEHb OyJ0 BCTAHOBHTH BIUIMB KOMIUIEKCY IUTPATIB
MiHEpaJIbHUX PpEYOBHH HA TIOKa3HUKH OOMiHY BYIJICBOJIB B OpraHi3Mi KOpIB 3aJie)KHO BiJ
TUTIOJIOTTYHUX 0COOJIMBOCTEN BUIOT HEPBOBOI MISITEHOCTI.

Marepiaian i MmeToaun



JlocipkeHHST TTPOBOIIA HAa KOPOBaX YKPAiHCHKOT YOPHO-PsiOOT MOJIOYWHOI mopoau Ha 0asi
[ICII «Ieiicucbke» CraBunieHcbkoro paioHy KuiBcekoi o6macti. Tumu BUIIOI HEPBOBOI MisITBHOCTI
(BH/I) y xopiB BU3Ha4Yalll 32 METOJIMKOIO PyXOBO-Xxap4oBUX yMoBHUX pediekcis I'. B. [Tapmrytina ta
T. B. ImonitoBoi y Monudikauii kadeapu ¢izionorii, narodizionorii Ta imyHonorii TBapun HVYbBill
VYkpainu [2006]. BignoBigHO 10 BU3HAYCHHUX TUTIONOTIYHUX ocobiuBocteld BHJI Oyio chopmoBano 4
JOCTiAHI TPyNH KOpiB, MO 5 TBapuH y KOXHIH: meplia — TBApUHU CHJIBHOTO BPIBHOBaXEHOTO
PYXJIUBOTO, Apyra — CHJIBHOTO BPIBHOBa)KEHOTO 1HEPTHOTO, TPETS — CHIILHOTO HEBPIBHOBAKEHOTO,
yeTBepTa — ciabkoro tums BH/I.

Minepansna kopmoBa nobGaBka (MKJ]) BuroTOBIeHa 3amaTEHTOBAHUM  CIIOCOOOM
3a JOTIOMOTO0 HAHOTEXHOJIOTIH 1 CKIIaJaeThes 13 KOMIUIEKCY nutpariB: Manrany, Kobansty, Marsiro,
Kynpymy Ta Hunaky [5]. BiamoBigHOo 10 po3paxyHKiB CKJIagy pamioHy, TBapUHAM IOCITITHUX TPYII
3aJaBaJid MO 5 MJI BOJHOTO PO3YMHY LIMTPATIB MiHEpaJbHUX peuoBHH y 1031 0,01 ma Ha 1 xr macu
tima. MKJ] 3romoByBayim B cyMimn 3 KOHIICHTPOBAaHUMH KopMaMu mpoTsroM 30 mi0. Ympomaosxk
JOCTiAy BpaxOBYBaJM 3arajlbHUN KJIiHIYHUHM cTaH TBapuH. Ha movatky Ta B KiHIII JOCIiAY MPOBOIUIH
B110Ip 3pa3KiB KpOBI 13 SpeMHOi BEHM 3 JOTPUMAHHSAM IIpaBWJI aCENTUKU Ta aHTHCENTUKU. B
OJIEpKaHMUX 3pa3Kax KpPOBI BU3HAYAJIM BMICT IVIFOKO3M — TJIIOKO300KCHUIA3HUM METO/0M, MOJOYHOT
KHCJIOTH — METOAO0M BioxHepa, mipoBHHOTPaHOI KHCIOTH — MOIU(IKOBAaHIM METOZOM YMOpaiTa.

Pe3yabTaTn ii 00roBOpeHHst

VY mepion nociity 3arajibHi KJIIHIYHI TOKA3HUKU OpraHi3My KOpiB OyJio y Mexax (i310JI0T14HOT
HOpMH. JloCHiKeHHS TOKa3HUKIB 00MiHY BYTJIEBO/IIB MOKA3aJl0, 0 y TBAPUH BiOYIHCS MEBHI 3MiHA
B OpraHi3Mi IIpH 3r0I0ByBaHHI IUTPaTiB Oi0reHHUX meTaniB (Tabm. 1).

OCHOBHMM TIOKa3HMKOM OOMiHYy BYTJIEBOAIB B OpraHi3Mi TBapHH € PiBEHb IIIOKO3H B KPOBi. Y
KOpIB B MEPioJ1 JIaKTallii 3HauHa moTpeda B IIII0KO31, SKa € He3aMIHHUM METa0OoIITOM JAJisl YTBOPEHHS
KOMIIOHEHTIB MOJIOKA, CTUMYJTIO€ TIPOIIECH JIAKTOTIOE3Y Ta BiJIIrpa€ BaXKIIMBY POJIb y CHHTE31 JAKTO3H 1
MoJioyHoro xupy [8]. ToMy came sl BUCOKONPOJYKTHBHUX KOPIB XapaKTEpPHUM € HU3BKUI piBEHb
IyKpy B KpoBi [6]. Pe3ynbpTraTi HammMX JOCIIIKEHb MTOKA3allH, 10 PIBEHb IITIOKO3HM B CUPOBATII KPOBI
JOCITITHUX KOPIB 3HU3UBCS MICIS 3TOJ0BYBAHHS KOMIUIEKCY LIMTPATiB O10r€HHUX MeTadiB. Y KOpiB
ciabkoro tuny BH/I BcTaHOBIEHO BipOTiHE 3HIKEHHS BMICTY TJIIOKO3M B CHpOBATII KpoBi. Tak, B
KIHLI JIOCTiy BMICT IIbOr0 MeTaboJIiTy B CUpOBATLi KpoBi TBapuH cinabkoro tuimy BHJI OyB Ha 6,3 %
(p< 0,05) HMXKYUM TIOPIBHSHO 3 BUXIJTHUM PiBHEM.

Crin 3a3HauuTH, IO Y KOPiB cUiIbHUX TUMiB BH/I 3HMXEHHS piBHS IyKpY B KpOBi OyJI0O MEHII
MOMITHUM TIOPiBHSIHO 3 TBapuHamMu ciabkoro tumy. [lpm 3romoByBanHi MKJ] y TBapuH CHIBHOTO
BPIBHOBa)XXEHOro pyxiuBoro tumy BHJI BMicT nocmikyBaHOrO IOKa3HUKAa B CHUpPOBATILi KpOBI
3HM3UBCA Jsume Ha 1,8 %, y KOpIB CHIBHOTO BpPIBHOBAKEHOTO 1HEPTHOTO Ta CUJIBHOIO
HeBpiBHOBaxkeHoro tuniB BHJ| — Bianosiano Ha 1,8 Ta 1,4 %. 3HMKEHHS piBHA ITIIOKO3U Y CUPOBATL
KpOBi 00yMOBIIEHE OLTbIII IHTEHCHMBHUM ii BUKOPHCTAaHHSIM TKaHWHAMH Ta OpraHaMH OpraHi3Mmy, i, B
HepLLy 4epry, MOJIOYHOIO 3aJ103010.

MosiouHa KHUCIIOTa MOXXE€ BUKOPHCTOBYBATHCS SIK JDKEpeNo €Heprii Tta Opath ywacTb y
ainoreHesi. JlocnimKeHHS BMICTY MOJIOUYHOT KHCIIOTH Yy CUPOBATI KPOBI MOKA3aJI0 3HIKEHHS 11 pIBHA
micns 3aaBaHHs 100aBku. HalOimbn CyTTEBI 3MiHM BMICTY IIbOTO META0OJITY CIIOCTEpIiraiu y KopiB
CWJIBHOTO BpiBHOBaXkeHOro pyximBoro tumy BHJI. Tak, y kopiB wi€i AOCHIAHOI Tpymu KiIBKICTh
MOJIOYHOI KHUCJIOTH B CHPOBATIIl KpoBi 3MeHImmnach Ha 8,5 % (p< 0,05). Y npeacTaBHUKIB CHIHHOTO
BPIBHOB&)XEHOT'O 1HEPTHOTO Ta CHJILHOTO HEBpiBHOBa)keHOTO TUMiB BH/[ BcTaHOBIEHO TEHIIEHIIIIO 10
3HMKECHHS PIBHSI MOJIOYHOI KMCJIOTH B CHPOBATIL KPOBi BiINMOBIIHO HA 6,9 Ta 5,2 %. YV kopiB ciabkoro

tuny BH/I cnoctepiranu TeHIEHIIII0 A0 3HWKEHHS BMICTY LIbOTO MeTabomiTy Ha 5,2 %.
Tabnuys 1

3mina BMicTy MeTa00JIiTIB 00MiHYy BYT/IeBOiB y cHpOBaTLi KpoBi KopiB pizuux Tunis BH/
NpH 3acTOoCcyBaHHi HUTpaTiB 6ioreHHux meraais (M+m, n=5)



Tun BUIIOT HEPBOBOT AISUTEHOCTI
TToka3HuK CunpHu CunpHuU 5
. . . . CunpHuit N
BPIBHOBaXCHUH BpiBHOBaXCHUH . . Crnabxuii
o . o HeBplBHOBa)KeHI/II/I
PYXJIHUBHH IHEepTHHUH
T mokosa, mmonv/n
Mo 3ronosysauHs 2,18+0,13 225+0,10 221+0,10 2,49 = 0,05
n00aBKku
Micn  sroposysanma 2,14+0,10 221+0,10 2,18+ 0,08 2,34+ 0,04*
no0aBku
MosiouHa KHCIIOTA, MMOJIB/TT
o 3TOMIOBYBAHHA 1,30+ 0,03 1,60+ 0,06 1,35+ 0,07 1,91+ 0,05
n00aBKku
Ilicna  sronosysamHa 1,19+ 0,03* 1,49+ 0,08 1,28+ 0,08 1,81+ 0,03
no0aBku
ITipoBrHOTpaIHA KUCIOTA, MKMOJE/TT
o 3TOZIOBYBAHHA 193,242,77 192,242.91 192,142,58 192,3+4,08
n00aBKHu
Ilicna  sronosysamHa 183,9+2,34* 187,243,77 188,9+3,89 183,5+2,88
no0aBku

Ipumimxa. * — p < 0,05 BITHOCHO MOYATKOBOTO PiBHS

[TipoBuHOTpaiHAa KUCIIOTA € BAYKIUBOIO OPTaHIYHOIO KUCIIOTOIO, IO Biirpae KIFOYOBY POJIb Y
MIPOMDKHOMY OOMiHI BYIJIEBOJIIB, aMiHOKUCIIOT Ta JiMiAiB. Y pe3ynbraTi 30-7060BOTO 3ro10BYBaHHS
MK]JI criocTepirany TEHICHIIIO 0 3HWKECHHS BMICTY MIPOBHHOTPAIHOI KUCIOTH B CHPOBATI KPOBI
TBapHH, 32 BUHATKOM I'pyNH KOPIB CHJIBHOI'O BpiBHOBaXk€HOro pyxiusoro tumy BHJI, y sikux Bmict
IHOT0 METa0OJIITY B CHPOBATIII KPOBi 3HIKYBaBcs BiporiaHo Ha 4,8 % mpu p< 0,05. Y KopiB CHILHOTO
BPIBHOBa)XEHOTO 1HEPTHOTO Ta CHJIBHOTO HEBpiBHOBakeHOTo TumiB BHJI Bimmivyanacs TeHIEHIS 10
3HWKCHHSI BMICTY MipOBHHOTPAIHOI KHCIOTH B CHpOBATIi KpoBi BiamoBimHo Ha 2,6 ta 1,7 %.
Bcranoneno, mo y kopiB cinabkoro tunmy BHJI Takox crocrepiranacsi TEHAEHLIS 10 3HUKEHHS
KUTBKOCTI ITLOTO METa0OJIITy B CHPOBATIIi KpoBi Ha 4,6 %.

TakuM 4MHOM, 3roJIOBYBaHHS KOpOBaM KOMIIJIEKCY LIUTPATiB MiHEPaJbHUX PEUOBHH AKTUBYE
mporiecu 0OMiHY BYTJICBOJIIB B OpraHi3Mi, Ha M0 BKA3y€ 3HIKEHHS PIBHS OCHOBHHUX HOro METaOOJIITIB
y CHpOBaTLi KpOBI AOCIITHUX KOpiB. 3 OJHOro OOKY, CIMPAOUMCh HAa MPUHLUIN HAHOTEXHOJOTII,
BUPAKEHHUH CTUMYJIOIOUHIA BIUTMB HA OPTaHI3M CIIiI pO3TIISAATH 3 MO3UIiH 0610(i3WIHUX 3aKOHIB, a, 3
iHIIOTO, OlOreHHI MeTanu € KOo(haKTopaMH MepeBaKHOi OUTHIIOCTI O10XIMIYHHUX MPOIECIB y KUBHX
cucTeMax, y 3B’SI3Ky 13 UMM € BCI MIJCTaBH CTBEP/KYBaTH, IO BUCOKAa CTUMYJIOIOYA aKTHBHICTh
HAaHOAKBaxeNaTiB 010reHHUX METaJiB € HACIiJKOM KOMILJIEKCHOTO 010(i3nYHO-010XIMIYHOTO eeKTy
(xomruiekcHOTO Oio(hizmuHOo — GioximiuHoro edekry bopuceBnua—Kammynenka—Kocinosa) [2]. Cumig
3a3HaYUTH, 110 edekT Bix 3actocyBaHHA Liei MKJ[ mposBisBCcs MO-pi3HOMY Yy IpPEICTaBHUKIB 3
CWIBHUMH Ta CITA0KMMH IporecaMu 30y/DKEHHS 1 TaIbMyBaHHS Y KOPi BEJIMKOTO MO3KY. 30KpeMa, y
TBapUH CHJIBHOT'O BPIBHOBA)XXEHOT'O PYXJIMBOTO THUILYy BCTAHOBWJIM OUIbII CYTTEBE 3HMKCHHS BMICTY
MOJIOYHOI Ta MiPOBUHOTPAIHOT KUCIOT B CHPOBATIII KPOBI MOPIBHSIHO 3 MPEACTaBHUKAMH 1HIIUX THUIIIB
BH/I. Toni six, y kopiB cnabkoro Tumy BH/[ 6inb11 CyTT€BO 3HMXKYBaBCSl BMICT TJIIOKO3H B CHUPOBATIII
KpOBI.

BucHoBku

3rol0ByBaHHSI KOpOBaM MiHEpajIbHOI KOPMOBOI J100aBKU y (hOpMi BOJHOI'O PO3UMHY LIUTPATIB
Ol0OreHHMX METaJliB TIO3UTHUBHO BIUIMBAE HA MPOIleCH OOMIHY BYTJICBOJIB B OPTaHi3Mi, Ha 110 BKa3ye
3HMKEHHSI BMICTY B CHPOBATIIi KPOBI MPOMDKHUX MPOIYKTIB OOMiHY BYIJIEBOMIB. 3a LUX YMOB JJIs
KOpIB pI3HUX THITIB BHIOI HEPBOBOI MISUIBHOCTI Oyjia XapaKTEpHOIO pi3HA IHTCHCHBHICTH 3MiH



BEJIMYMHHM TIOKa3HUKIB OOMiHY BYIJIEBOAIB, IO OOYMOBJICHO iHAMBIIyaJbHHUMH OCOOIHUBOCTIMHA
PEaKTUBHOCTI OpraHi3My TBapuH.

IlepciekTHBH MOAAIBIIMX JOCTiAAKeHb. Y 3B’S3Ky 3 aKTyaJIbHICTIO MUTaHHA MIOAO
BUKOPHCTAHHS HAaHOTEXHOJIOTIH y CIIbCHKOMY TOCIOJApPCTBI HEOOXIAHO OUMBLI TTUOOKO IOCTIAUTU
BIUTMB HaHOMAaTEepialliB Ha MpoIlecH OOMIHYy pEYOBHH, 1 30KpeMa, iX Jif0 Ha (hepMEeHTaTHBHI peakii B
OpraHi3mi.

V. I. Karpovskiy, R. V. Postoy, D. I. Krivoruchko, M. A. Ruchkina, 1. M. Nagorniy

DYNAMICS OF CARBOHYDRATE METABOLISM IDEXES IN COWS
OF DIFFERENT TYPES OF HIGHER NERVOUS ACTIVITY AFTER FEEDING CITRATES
OF BIOGENIC METALS

Summary

The paper presents the results of a study of indicators of carbohydrate metabolism in cows of
different types of higher nervous activity after usage the mineral feed additive in the form of the
aqueous solution of citrate of biogenic metals produced using nanotechnology. Found that when cows
fed with complex of citrates biogenic metals observed changes in the level of the main indicators of
carbohydrate metabolism in blood serum: reduction of glucose, lactic and pyruvic acids. These
changes in the body are characterized by varying intensity depending on the animals belonging to the
type of higher nervous activity. These results indicate that citrates of minerals stimulate the processes
of carbohydrate metabolism in animals.
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JIMHAMMKA TIOKA3ATEJIEM OBMEHA YIJIEBOJOB B OPTAHU3ME KOPOB
PA3HBIX TUIIOB BBICIIENA HEPBHOM JEATEJbHOCTH ITPU BBEJEHUN
HUTPATOB BUOT'EHHBIX METAJIJIOB

AHHOTAanu+

B crarbe mpuBeaeHBI pe3ynbTaThl UCCIEI0BaHM MTOKa3aTeNneil 0OMeHa yTriieBOI0OB B OpraHU3Me
KOpPOB pAa3JIMYHbIX THUIOB BBICIIEH HEPBHOM JEATEIBHOCTH IIPU CKapMIIMBAaHUM MHUHEPATBHON
KOpPMOBOW 100aBKM B (popMe BOJHOTO pPAacTBOpa LUTPATOB OMOTCHHBIX METAIOB IMOJYyYEHHBIX C
WCIIOJIb30BAHUEM HAHOTEXHOJIOTHMH. YCTAaHOBJIEHO, YTO IPH CKapMIMBAHUM KOPOBAaM KOMILIEKCA
LUTPATOB OMOTEHHBIX METAJIOB HAOIIOAAIOTCS M3MEHEHHUS YPOBHS OCHOBHBIX IOKa3areseil oOMeHa
YIJIEBOJOB B CHIBOPOTKE KPOBU: YMEHBIICHUE COACPKAHUS TIIFOKO3bI, MOJIOYHOM M MTUPOBUHOIPATHON
KHMCIIOT. DTH MU3MEHEHMSI B OpraHU3Me XapaKTepU30BAINCh PAa3HON MHTEHCUBHOCTBIO B 3aBUCHMOCTH
OT IPHUHAJICKHOCTH KUBOTHBIX K THUITY BBICIIEH HEPBHOU AeATENbHOCTH. [lomydyeHHBIE pe3yJsibTaThbl
YKa3bIBaIOT HA TO, YTO LUTPAThl MUHEPAJIBHBIX BEIIECTB CTUMYJHPYIOT MPOLIECCH 0OMEHa yIiIeBOA0B
B OPraHU3Me KUBOTHBIX.
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