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OBIIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTH TeMbI IUCCEPTALUU

[IpoGnema wu3ydeHuss W pa3paboTKa METOJOB TMOBBIIICHUS aJaNTaIlMOHHBIX
BO3MOYKHOCTEH OpraHu3Ma IMpu JEHCTBUM HETATUBHBIX HKOJIOTMYECKUX (aKTOPOB
ABJIAETCS. OJHOM M3 HamOoJiee aKTyalbHBIX B COBPEMEHHOW MenuuuHe. O4YeBHJIHO,
YTO 3HaHHE OCOOCHHOCTEH aJanTaluy OpraHu3Ma YejoBeKa B Pa3JIMYHBIX acleKTax
MMEET, HECOMHEHHO, MMPAKTHYECKOE 3HAUEHHUE B CBA3U C BOBMOKHOCTBIO CO3/IaHUS Ha
TOH OCHOBE J(PQPEKTUBHBIX NPOPUIAKTHUECKHX M O3J0POBUTEIBHBIX MPOrpaMM
(Kasnauee B.I1., 1980; AiimapammeB A.A. u coaBT., 1982; baeBckuii P.M.,
bepcenena A.IL., 1989; Kynkeibaes I'.A., 2003; Capkynosa C.M., 2005; [1lanazapon
A.C. m coanrt. 2011; AxanoB A.A. u coaBrt., 2014; Carpenter D.O., Nevin R., 2010).

CoBpeMeHHas dKOJIOTHYECKAsi CUTYalllsl XapaKTEPU3YETCsl TEM, UTO 3arpsi3HEHHE
TOPOJCKOTO BO3AyXa BbIOpOCAMH aBTOMOOWJIBHOTO TPAaHCIOPTa JOCTUIJIO TaKOU
CTENEHH, YTO [POMBIIIICHHBIE MPEANPUATHS  SBISIOTCI  BTOPOCTEIICHHBIM
VCTOYHUKOM 3arps3HEHUS BO3JyXa CBUHIOM, XPOMOM M JPYTHMMH METaJUIAMH.
BbeiOpocbl cBHHIIa B BO3IyX aTrMocdepbl O0OYCIaBIMBalOT €ro MOBBILICHHYIO
KOHIIEHTPALMIO U B MOYBE U PACTUTEIBHOCTH, OCOOEHHO B MECTaX MHTEHCHUBHOIO
nBwkeHus Tpancnopra (3aiiesa H.B., Typeikuna T.U. u ap., 1999; bonotHosa T.B.
U coaBT., 2010; Tyxsarmmn P.P., HypmyxambetoB A.H., barabexosa M.K., 2014).

CoriacHO 1aHHBIM, paHee MPOBEICHHBIX UCCIEAOBAHUM, Y JHL, MPOKUBAIOLIUX
B OTHAJEHHBIX OT UMBWIM3ALMHM palloOHaX, KOHIIEHTPAllUsg CBHHIA B KpPOBU
cocraBisier Bcero (0,02 MKMOJIB/JI, B TO BpeMs KakK y JHI, MPOKUBAIOUIMX B
MPOMBIIICHHBIX paiilOHax, 3TOT MOKa3aTelb JIOoCTUraet 1,9 MKMOJb/I, TPUBOAS K
pa3Buthio Tokcuueckor aHemuun (beikoB A.A, Pesuu B.A., 2001). PaGoume
CBUHLIOBOOIIACHOTO W XpPOMOBOIO  IPOM3BOJCTBA, IOJABEPrarOTCsi JBOWHOMN
«3KCIIO3ULIMK» CBUHIA U XPOMa: C OJIHOM CTOPOHBI - HEOIArONPUSTHOE BO3/ACUCTBHE
npu paboTe Ha MPEeANpUSATHH, C JAPYrol - OTpHULATEIbHOE NEHCTBUE CBUHIA U3
atMocdepHoro Bozayxa W Boabl (Cmakuu B.B., 1999; Bomornoa T.B. u coasr.,
2010).

Ha  rtepputopum  Keipreisckoit  PecnyOnmuku,  uMeromiein  pa3BUTYIO
TOPHOI00BIBAIOLIY IO u ropHonepepadaTbIBAIOIIYIO MPOMBIIUIEHHOCTb,
chOpMHUPOBAJICS PsIJl TEXHOTEHHBIX T€OXMMHUYECKUX MPOBUHIMUN C TOBBIIICHHBIM
colepKaHueM TsHKENBIX MeTamuioB. Tak, B KemuHckom paiioHe UyHCKOM TOMUHBI
pecnyOnuKu NEATEIbHOCTD Ak-Tro3ckoro pyAHHUKA 17§ OpnoBckoro
TOPHOMETAILTYPrUYecKOro KOMOMHATA, PUBEIH K (DOPMUPOBAHUIO T€OXMMHYECKOM
INPOBUHIIMM C TOBBIIMICHHBIM COJIEP)KAHUEM TKENBIX MeTawoB Ak-Tro3ckoro
cnektpa. [lo nannem K.JIx. bokonOaeBa ¢ coaBt. (1997) npenenbHo TOMyCTUMBbIE
koHneHTpauu (I1IK) B nmouse u noiime pexkn Knun-KemuH no cBUHILY MpPEBBIIICHBI
ot 10 mo 250 pa3 (bokon6aesa C.J[x.., 2009).



B nepcrnexktuBe, CHU3UTH BO3ICUCTBUE TSKEIBIX METANIOB HA 3J0pPOBbE
HACEJICHUSI MOYKHO ITyTEM OpPraHM3allid JOCTOBEPHOTO U OMEPATUBHOIO KOHTPOJIS
BbIOpOCOB Tokcuueckux MeramioB (TM) B armocdepy u Boay, MpOCIIEKUBAHUS
uerne murpauud TM OT HCTOYHHMKOB [10 YEJIOBEKA, HAJTAXKUBAHUS LIUPOKOIO M
JEWCTBEHHOTO KOHTPOJs coaepkanus TM B mpoJyKTax NMUTaHMs, BOJE U HANUTKAX,
IpoBeJcHUE BBIOOPOYHBIX, a 3aTEM U MACCOBBIX OOCJEIOBAaHUI HAaCEleHUs Ha
conepxkanne TM B opranusme (moue, kpoBH) (Peiokun B.C. u coast., 2014). B
TaKOM aCIEKTEe 3Ta HKOJIOrMYecKast mpoodsieMa sBseTcs riao0anbHOM, KaK IS HalluX
PErMOHOB, TAK M JUI1 YEJIOBEYECTBA B LEJIOM M IOJHOE €€ PEIICHUE, BUAUMO, B
OyayIiem.

JIns  JledeHMsT JMI TPYIIBl PHUCKAa BO3MOKHO HA3HA4YEHUE IPENapaToB
BBIBOJSAIINE TSDKENbIE METAJUIbl M3 OpraHu3Ma — HO HMX BBEJEHUE JOJKHO OBITh
JUINTENIBHBIM. B TO e BpeMs HMX TOKCHYECKOE JEWCTBHE MOXET MPUBOJIUTH K
BTOPUYHOM NIATOJIOTHH B OPTaHU3ME YEJIOBEKa.

Hamu mnpennaraercsi, He oTBepras CTaHAAPTHBIX METOJIOB NPODUIAKTHKA U
JICYEHHUS] CBUHLOBO-XPOMOBOW HWHTOKCUKALIMM, HCIIOJNb30BaTh TPEHUPOBKY B
IUNO0apUYECKUX YCIOBUSX, KOTOpas, KaKk HM3BECTHO, IIMPOKO MpPHUMEHsETCA AJis
nedenus runoractudeckoit anemuu (KyuepbaeB A.A., AteikanoB A.O., Kynaspos
J.K., 2000; MuppaxumoB M. M. U coasr., 2001; PanmxkanoB A.P., 2002). Tak
MIOKa3aHO, YTO B YCJIOBHSX BBICOKOTOPbSI KOCTHBIM MO3I IPOAYLHPYET SPUTPOLUTHI
MIOYTH BJIBOE OBICTpEE, UEM HAa YPOBHE MOPS

C y4eToM TOTO, 4TO CPEIHSSI MPOAOKUTEIILHOCTD XKU3HH dpUTporuToB 100-120
JHEH, Takas TpeHHpoBka 1-2 pasa B roj mo3Boimia Obl CHU3UTh PUCK Pa3BUTHS
TOKCUYECKOW aHEMUH, YMEHBIIUTh MATOJOIMYECKOE BIUSHUE COCAMHEHUN CBUHLA U
XpoMa Ha (OpMHUPOBAHUE 3/I0POBbs peOCHKA U TEPOHTOJIOIMUECKYIO 3a00JI€BAEMOCTh
y TOXKHWJIBIX.

CBsi3p TeMbl AUCCEPTAIMM ¢ HAYYHBIMHM NPOrPaMMaMH M ¢ OCHOBHBIMH
HAy4YHO-HMCCJIeI0BaTeIbCKMMH padoTamu. PaboTra BBINNONHEHAa B paMKax Hay4dHO-
TEXHUYECKOTO MEKIYHAPOAHOro IpoekTa «M3ydeHne reMOTOKCHYECKOTO BIIMSHHUS
TSKEJBIX METaJUIOB M BO3MOXHOCTHM AaKTHMBALMU 3alllUTHO-NPUCIIOCOOUTENBHBIX
MEXaHU3MOB OpraHu3Ma IpH MOMOIIM HOPMO- M TUNOOApPUUECKON TUIIOKCUHU Y
B3POCJBIX M CTApPBIX )KMBOTHBIX B CPABHEHHM» MpHU (puHAHCOBOU nmojaep:;kke MOuH
PK. Perucrpannonnsiii Homep 0112PK02602.

eanb ucciaenoBanus

N3yyeHne  STHOMATOrEHETHYECKOTO  Crmoco0a  aKTHUBALMKM  3alllUTHO-
MPUCTIOCOOUTENBHBIX MEXAaHU3MOB OpraHr3Ma >KMBOTHBIX Pa3HbIX BO3PACTHBIX TPYIII
JUISl CHUKEHUS TEMOTOKCHYECKOTO BO3JICUCTBUSA COECIMHEHUM CBHHIIA M XpOMa C
MOMOILbIO TPEHUPOBKU TUNI00APUYECKOM TUITOKCHEH.



3agaum uccjie0BaHUA

1. 3yunTh TOKCHMYECKOE BIUSHUE COEAMHEHMH CBHHLIA M Xpoma Ha
OMOXMMMYECKHE MOKA3aTeNN KPOBU Y SKCHEPUMEHTAIbHBIX )KMBOTHBIX Pa3IMYHOIO
BO3pacTa Ipu 0apoKkaMepHON TPEHHUPOBKE.

2. YCTaHOBUTh OCOOCHHOCTH TOKCHYECKOTO BIIMSHMS COEAMHEHUN CBUHLIA U
XpoMa Ha O€mnbplii pPOCTOK KOCTHOIO MO3ra y OHKCIIEPUMEHTAJIBHBIX KUBOTHBIX
MOJIOZIOTO M CTApOro BO3pacTa Npu 0apoKaMEepHON TMIOKCUYECKON TPEHUPOBKE.

3. U3yunth 0COOEHHOCTH TOKCHUYECKOTO BIUSHUS COCIMHEHUN CBUHIIA U XpOMa
Ha KPaCHBIA POCTOK KOCTHOTO MO3ra Yy 3KCIIEPUMEHTAJIBHBIX )KUBOTHBIX MOJIOJOTO U
CTaporo Bo3pacrta mpu 6apoKaMepHO TUITOKCUYECKON TPEHUPOBKE.

4. YCTaHOBUTH BIUSHUS OapOKaMEpPHON THUIIOKCHYECKOW TPEHUPOBKU Ha
réMaToJIOTUYECKUE IIOKA3aTeNN y OKCIEPUMEHTANBHBIX KHWBOTHBIX Pa3JIMYHOIO
BO3pacTa IPU 3aTpaBKe COCAMHEHUAMH CBHUHIIA U XpOMa.

Hay4Hasi HOBU3HA IIOJIYYEeHHBIX pPe3yJbTAaTOB

YCTaHOBIIEHO, YTO TPEHUPOBKA MOJIOABIX JKUBOTHBIX, IIOJY4YaBIIMX aleTar
CBMHIIa M OMXpoMar Kajius, B TUIOKCHYECKOHM OapokaMepe aKTUBUPYET
I'PAHYJOLUUTAPHBIA POCTOK; BIIEPBBIE II0KAa3aHO YMEHBIICHUE IIATOJIOTUYECKOIrO
pa3ApakeHUsl KPaCHOIO0 POCTKA KOCTHOIO MO3ra U HOPMAJIbHOE CO3PEBaHUE
DPUTPOLMTOB 3a CYET YBEJIMYEHUS] YPOBHS SPUTPOOIACTOB € TEHICHUUEH K
CHIW)KEHUIO YPOBHS HOPMOLHUTOB 0a30(pHiIbHOTrO, NOJINXPOMATO(UIBHOTO U
OKCU(UIBHOTO psifa A0 TrpaHUl OOLIENPUHATON HOPMBI, BO3pAaCTaHUE YPOBHA
MHEJIOKAPUOLIUTOB U METAKAPHUOLUTOB.

[loka3zaHo, 4YTO TpPEHUPOBKA IKUBOTHBIX B OapOKaMEpHBIX YCIOBUSX,
MOJIyYaBIIMX COEIMHEHMs alerara CBUHLA M OuxpomaTa Kaius, NPUBOAMIA K
BOCCTAaHOBJICHUIO YPOBHS 3pUTPOLUTOB M KOHLUEHTpaUUU remMoriioonHa B kposu, LTI
OJM3KMX K KOHTPOJIbHBIM IOKAa3aTelsiM, a TaKXKe BO3PACTAaHUIO YPOBHS JEHKOLIUTOB
KPOBH 32 CUET CETMEHTOSIEPHBIX U MATOYKOSIEPHBIX (POPM.

BnepBble 1mOKa3aHO, YTO TPEHUPOBKA CTAPBIX >KUBOTHBIX B TMIIOKCUYECKHUX
OapokaMEepHBIX YCIOBUAX IpH BBEACHUM aleraTa CBUHIA M OMXpoMara Kalus
YBEIIMYMBACT B KOCTHOM MO3r€ KIETKM I'PaHyJOUUTAPHOIO psifa, B YaCTHOCTH
OJ1acTBhl, IIPOMUEIIOLUTEI " 0COOEHHO MHUEIIOLUTHI. YMeHblIeHNE
JEHKOAPUTPOOIACTUYECKOTO COOTHOLIEHUSI CBUIETEILCTBYET O BOCCTAHOBUTEIBHBIX
IIPOIIECCAX B KPACHOM KOCTHOM MO3I€ y CTapbIX KUBOTHBIX.

IIpakTnyeckasi 3HAYMMOCTH HAYYHOI'0 MCCJICIOBAHUS

YcTaHOBIEHHME MEXaHU3MOB MEPECTPOUKU (PYHKIIMOHUPOBAHUSI KOCTHOTO MO3ra
1pu otpasiieHUd TM ¢ TPEHUPOBKOM T'MIIOKCHUENW OTKPBIBAET HOBBIE BO3MOYKHOCTH B
NpOo(UIIAKTUKE TSXKECTH oTpaBiieHus: TM JHIl TpyIbl pUCKa.

B cnyuyae BHenpeHus pe3yibTaTOB JaHHOM pabOTHI B MPAKTUKY U MPOBEICHUS
KJINHUYECKUX MCCIIENOBAHUN B IEPCIEKTUBE, MOSBUTCA BO3MOYKHOCTH YMEHBIINUTH
COYETAHHOE TOKCUYECKOE ACHUCTBHE COCAMHEHUMN CBHHIA U XpOMA Yy JIAIl JETCKOTO U



MOKUJIOTO BO3pAacTa, OTHOCSALIMXCS K TpyHIEe pHUCKa, IyTEM NEPUOIHYECKOMN
TPEHUPOBKHU B TUIO0APUUECKOM KaMepe.

OCHOBHBIC M0JIO’KEHH S JUCCEPTALMH, BBIHOCUMbIE HA 3aIUTY

CoenvHeHUs CBUHIA W XpOMa OKa3bIBAIOT MEHEE BBIPAKEHHOE TOKCHYECKOE
NneicTBUe Ha OWOXMMHYECKHE ToKa3aTeau oOOMeHa BEHIECTB MpU TPEHUPOBKE
JKUBOTHBIX B TUTIOOApUYECKOI Oapokamepe.

3aTpaBKa SKCIEPUMEHTAIbHBIX MXUBOTHBIX COEIMHEHHSIMU CBHUHIIA M XpOMa
NPOSIBISIETCS. Y MOJIOJBIX JXHUBOTHBIX pa3IpaXE€HUEM KPacHOro0 POCTKAa KOCTHOIO
MO3ra M TéMaTOKCHYECKOW aHeMHEW, Y CTapbIX >KMBOTHBIX — CHI)KCHHEM OOIIei
KJIETOYHOCTH KOCTHOTO MO3ra U BBIPAXKEHHON aHEMUEH.

TpenupoBka  KMBOTHBIX B  TuUMoOapUueckod  KaMepe  aKTHUBHPYET
TPAaHYJIOLHUTAPHBIN POCTOK KOCTHOI'O MO3ra U MOBBIIIAET YPOBEHb 3PUTPOOIIACTOB C
BOCCTAHOBJICHHEM KOJIMYECTBA IPUTPOLIUTOB U T€MOTI00MHA, OCOOEHHO BBIPAKEHHOE
Y MOJIOJBIX )KMBOTHBIX.

JINYHBIA BKJIAaJ COUCKATEJIA

Becr  06a3oBbIii  maTepuanm — ucciefoBaHust  coOpaH, 00paboTaH U
OPOAHAIM3UPOBAH  JIMYHO  HUCHOJHUTENEM  paboThl, B  pe3yjbTaTe  YEro
c(OpMyJIMPOBAHBI OCHOBHBIE 3aKJIFOUEHUS U BBIBOJIBI.

Buenpenne. Pe3ynbrarel paboThl BHEIpEHBl B Y4eOHBIN Ipolecc Ha Kadeape
Mopdonornyeckux — aucuumuindH  Kazaxcrancko-Poccuiickoro  MEAMIIMHCKOTO
YHUBEPCUTETA IIPU YTCHUHM JIEKIUNA HA 4 Kypce.

Anpobanus pe3yJibTaTOB JUCCEPTALUU
OcCHOBHBIE pe3yJbTAaThl HUCCIEAOBAHUS JIOJOXKEHbI U  OO0CyXJaeHbl Ha: V
MexayHapoHON Hay4yHO-NpaKTHYecKol KoH(epeHunn «HayudHble HcCleoBaHUA:
or teopun K mpaktuke» (YexOokcapsl, 2015); XIlII EBpasuiickoM cumnosunyme
«IIpo6yieMbl CaHOTEHHOTO M MATOTEHHOTO A((PEKTOB IHIO0- U IK30IKOJIOTUUYECKOTO
BO3J/ICIICTBUSI HA BHYTPEHHIOIO CpElly OpraHu3May, nocBsieHHbd 80-netuto ['epost
Koipreizckoit  Pecnyonuku  mpodeccopa 3.X.AxpamoBa (Yonmon-Ata, 2016);
MesxayHapoaHO#M JeTHeH 1mkoste narodusnosoros (burkek, 2017).

IIy0amkanust pe3yibTaToB

[To Teme nuccepraiuu omy0aMKoBaHO 9 craTei.

O0beM U CTPYKTYpa AUCCEPTALMHU

Hucceprauusi uznoxkeHa Ha 127 crtpanunax. CoCTOUT W3 BBEJCHUS, IJIaB:
«O030p nuTepatypsl», «Marepruan U METObl HCCIIEOBAaHUA», TJIaBbl COOCTBEHHBIX
UCCJIEIOBAHUM, BBIBOJOB, MPAKTUUYECKUX PEKOMEHJAIMM, YyKazaTens CIHCKa
MCITI0JIb30BAHHBIX UCTOYHUKOB, KOTOPBIN COEPKUT 162 muTepaTypHbIil HCTOYHUK, U3
KoTopbix 112 - oTedecTBEeHHBIX M CTpaH OnmxHero 3apyoexbs — 50 apyrux
WHOCTPAHHBIX TOCYapPCTB.



OCHOBHOE COIEP KAHUE TUCCEPTALINHU

Bo BBejenuu guccepTanyy NPUBOAUTCS aKTyallbHOCTh palOOTHI, 1I€JIb U 3aJa4u
UCCJIEIOBAHMsI, Hay4yHass HOBHW3HA, MpaKTUYEeCKas 3HAYMMOCTh, C(HOPMYIUPOBAHbBI
OCHOBHBIE T0JIOKEHNS, BBIHOCUMbIE Ha 3aILUTY.

B riaase 1 «O030p Jgurepatypbl» OAlOTCS COBPEMEHHBIEC IPEICTABICHUS O
3arpsiI3HEHUH COEJIMHEHHUSMHM CBHUHIIA M XpOMa OKPY>KArOUIEH cpeibl, 0 MEXaHU3Max
UX BO3JCHCTBHUS Ha YEJIOBEKAa, METOJAaX MPO(PHUIAKTUKHA U JICYCHHS], BO3ZMOKHOCTSIX
JICYCHHS] THUMOIUIACTUYECKOM AaHEMHHM THUIIOKCHUEH W BBICOKOIOPHBIM KIMMAaTOM,
BKIIIOHaroniue ciuenyroomue noariassl: 1.1, [IpoOrema XMMHUYECKOro 3arpsi3HEHHS
OKpYXaIoIel Cpeapl COCIMHEHHSAMHU CBHHIA; 1.2. BnumsHue m ponb coemuHEHUN
XpoMa Ha DJKOJIOTHI0O U 370pOBbe deloBeka M KuBOTHBIX. 1.3. IlpobGrnema
XUMHUYECKOTOr0 3arpsA3HEHUs OKPYKAIOIIEH cpelabl coeauHeHusAMH Xxpoma,; 1.4.
OcoOeHHOCTH MaToreHe3a JAEMCTBHS TOKCHYECKHX DSJIEMEHTOB Ha 4YEJIOBEKa U
#UBOTHBIX; 1.5. KinnHuko-naboparopHble Moka3aTeiau Npu OTPaBICHUU YEJIOBEKa U
KUBOTHBIX TOKCHUYECKUMHU 3yieMeHTaMu; 1.6. BnusHue runokcum Ha KpOBETBOPHYIO
CHUCTEMY YEJIOBEKA U )KUBOTHBIX B HOPME U IIPU MATOJIOTUHU.

B riaaBe 2 «MartepuaJ U MeTOAbl MCCJIEOBAHUS» JJaHA XapaKTEPUCTHKA
UCIOJIb3YEMBIX B pabOTe MAaTEpHAIOB U METO/I0B Hccaea0BaHusA. ONbIThI IPOBEICHBI
Ha 130 camiiax GenbIX HEMHOPEAHBIX KphICaxX: MOJOABIE KPBICH 2,5 — 6 Mec. ¢ Maccoi
tena 180 rp. u crapeie KUBOTHBIE B Bo3pacTe 1,7- 2 roma ¢ maccoit tena 250 rp. Bee
YKUBOTHBIE ObUIH pa3JeieHbl HA 8 TPYIIIL.

Moaoabie xkuBotHble: 1. MutaktHas rpymma (n=11); 2. KonrtponbHas
rpymma - 6apokamepHas TpeaupoBka (N = 20); 3. OnbITHAs rpymma - aneraT CBUHIA |
ouxpomar kanmms (N=19); 4. OnbiTHAs Tpymnma - OapokaMepHas TPEHUPOBKA + aleTar
ceuHa ¥ Ouxpomar kanus (N=18); Crapble kuBoTHBIe. 1. MHTakTHas Tpymma
(n=15); 2. KouTposbHas rpymnma - 0apokamepHas tpenupoBka (N=19); 3. OmnbiTHas
rpymnma - ameraT cBuHIAa W Ouxpomar kamus (nN=14); 4. OnbiTHas rpymmna -
OapokamMepatareraT CBUHIIA U Ouxpomar kaius (N=14).

XKvBOTHBIE TIOJBEPraJiIiCh TPEHUPOBKE B KIUMATUYECKON THIIOOAPUYECKOM
KaMepe B TEYEHUE OJHOI0 MECAlA C MOABEMOM Ha BBICOTY O TBIC. METPOB HAJI Yp.
MopsI TI0 6 yacoB B cyTku (AligapanueB A.A., 1978).

JUist ¥u3yyeHus: TOKCUYECKOTO BIMSHUS TSDKENBIX METaUIoB B TedueHue 21 cyT.
per.0s. ¢ TMOMONIbI0 METAIMYECKOTO 30HAa NPOBOAWIACH KOMOWHHpOBaHHAs
3aTpaBKa KPbIC alleTaTOM CBHUHIIA B 03¢ 15 Mr Ha 1 kr M.T. 1 OuxpomaToM Kanus 3
Mr Ha 1 Kr M.T., COTJIaCHO METOJIMKe, u3JioxkeHHONW B padotax T.II. Vmapuesoit
(2001), A.A. ArtakanoBa, A.H. HypmyxamOeroBa, M.K. banaGexoBoii u COaBT.
(2014).

VY Bcex XKUBOTHBIX OINpEAeSsId OMOXMMHUYECKUE MOKa3aTeau KPOBU: TIIIOKO3Y,
XOJIeCTEepHH, KpeatnnuH, MoueBuHy, AT, AcT, oOmuii 6en10K, OUIMPyONH B KPOBH



Ha OMOXMMHUYECKOM aHalu3aTope SCreen master, a Takke OOIIENPUHSTHIC
nokaszarenu nepudepudeckoit kposu (Kampimaukos B. C., 2004).

N3yyensl mokazatenu HUTOTPaMMbI KOCTHOTO MO3ra: IMOKa3aTelld KPacHOro U
0esoro poctka B Maszkax KOCTHOro mo3sra. Ilpu uccrienoBaHuu MyHKTaTa KOCTHOTO
MO3ra, KpOME KOJMYECTBa IMOJCUUTAHHBIX KJIETOK, MIPOU3BOAMIICS pacueT MHIIEKCOB
COOTHOUICHHS] MEXJy MOJIOABIMU U 3peibiMU (pOopMamu; KOCTHOMO3TOBOW HHJIEKC
CO3pEBaHUs HEUTPOPHUIOB; OTHOIICHNE KOJUYECTBA AJIIEMEHTOB JICHKOMO33a K YHUCITY
AJIEpHBIX 3JeMeHTOB 3puTpornos3a (Koznosckas JI.B., 1975; BopooseB A.N., 1985,
Anexkcees I'.1., 1970).

UccnenoBanusi Ha KMBOTHBIX BBITIOJHSJINCh B COOTBETCTBUU C «EBpomnenckon
KOHBEHIIMEH O  3alluTe [O03BOHOYHBIX JKMUBOTHBIX, HCIOJB30BaHHBIX B
IKCIICPUMEHTAIBHBIX U HaydHBIX 1esax» (1986) u pexoMeHmanusiMu, U3JI0KEHHBIX B
«PykoBoACTBE MO SKCIEPUMEHTAIBHOMY (IOKIMHUYECKOMY) HM3YUYEHHUIO HOBBIX
dapmakosiornyeckux Beriect» (mox pea. P.Y XaOpuepa, 2005). VmepiusneHue
KUBOTHBIX ITPOBOJMIIOCH T'YMaHHBIM CIIOCOOOM — 3BTaHa3uel XJI0popOopMOM.

B ma3zke kpoBu uccienoBain  MOp(OJIOTHMYECKUE W3MEHEHHUS SPUTPOLMTOB,
CBSI3aHHBIE C  PEreHEepaTUBHBIMU  IpoLleccaMu —  [OJUXpoMaTopuius U
petukynouuro3. Hapsny c mokaszareiasiMu nepupepuyeckol KpOBH ONpEAeIIsI
PE3UCTEHTHOCTh DJPUTPOIMTOB C MCIHOJIH30BAHUEM THUIMOTOHUYECKHX PACTBOPOB
pasnoii konnenTpanuu (Kamermaukos B.C., 2004).

[Tonmy4yeHHbli QakTUYECKUI MaTepra MOABEPIIIM KOMIBIOTEPHO 00paboTKe C
NOMOILBIO TTAKeTa MPUKIAIHBIX nporpaMM Microsoft Excel ¢ pacduerom kpurepus
CThl0[IeHTa U TOBEPUTEIHHBIX HHTEPBAJIOB.

B rnaBe 3 «JTHONaTOreHeTHYeCKHE MEXAHM3MbI BJIMSIHUSI TOKCHYHBIX
MeTa/LUIOB HA OMOXMMHUYECKHEe MOKa3aTeJld U CUCTeMY KPOBH NPH TPEHHPOBKeE
JKUBOTHBIX B THNO0apu4yeckoil Oapokamepe» TPEICTABICHbl PE3yJIbTAThI
COOCTBEHHBIX MCCJICAOBAHUN U UX OOCYKIICHHE.

B noaraase 3.1. u3ydyeHbl OMOXMMHYECKHE OKA3aTe€Id KPOBU Y IKUBOTHBIX
pa3IMYHOrO BO3pacTa Mpy OTPABICHUU TOKCUYECKUMHU METAJUIAMHU.

VY CTaHOBNIEHO, YTO MOCTYIUICHHE COEAMHEHHWH CBHUHLA W XpoMa B OpPraHHU3M
MOJIOJIBIX KPBIC MIPUBOJUT K PA3BUTHIO OTHOCUTENIBHOMN TMIIOTTIMKEMUH, B CPAaBHEHUH
C TIOKa3aTeNIMM KOHTPOJBHOW TPYNIbl W JAHHBIX HAYYHOW JHUTEpaTyphbl s
KUBOTHBIX MOJIOJIOTO BO3pacTa.

Tak, ypoBEHb TIIOKO3bl KPOBM y MOJIOABIX KpbIC ymeHbwmica Ha 13,0%, y
CTapbIX JKUBOTHBIX HECKOJIbKO Oosbmie — Ha 14,3% (P<0,05). Ilpu TpeHupoBKe
KUBOTHBIX B OapokaMmepe, MOJ BIUSHUEM THIIOKCHH TPOUCXOIWIO TOBBIIICHHUE
YPOBHSI TJIIOKO3bl B KPOBHM, 4YTO, KaK H3BECTHO, OOYCIOBIEHO 3(PHEKTUBHBIM
MOHIDKEHUEM TOJIEPAHTHOCTH K caxapy y MOJOIBIX My CTaphIX XKUBOTHBHIX (B
MeHbIel cremenu). llpu 3arpaBke >kuBOTHBIX TM, Ha ¢oHe OapokamepHOU
TPEHUPOBKHU, CHIKEHUE TJIOKO3bl B KPOBH IPOUCXOJIMIO B MEHBIIEH CTENEHH.



Bo3MmokHO, 3Ta NMHAMHKa B M3MEHEHHUSX KOHIIEHTpPAIMU TJIIOKO3bl 00YCIOBIIEHA
JOTIOJTHUTENBHOW peaklue KOopbl HAJMOYEUYHHUKOB M TUMOPHU3a HA THUIOKCHUIO,
TOPMOHBI KOTOPBIX CTUMYJIMPYIOT CUHTE3 TJIMKOTEHA B TICYEHH, a YIJIEBOJIbI, TOMUMO
ATMMEHTAPHOTO MOCTYIUJICHUS, HAUMHAIOT CUHTE3UPOBaAThCA U3 Oenka (puc.l).

MMOnb/n

o AN WS oo N

uHTaKTHas rpynna (1) runokens (I1) auerar cBuHuUa + runokeus + avetar
6uxpomart kanus (lIl) cBuHUa + Guxpomat
kanms (V)

EImonogpie Kl crapble
Puc. 1. Iloka3arenmn KOHLEHTpALMU TJIOKO3bl Y JKMBOTHBIX IIPU OTPABIICHUH

aneTaToM CBHHIIA U 6I/IXpOMaTOM KaJlus.
*-P<0,05 0ocmosepHo no omuouieHUurO K UHMAKMHOU cpynne.
*- P<0,05 oocmosepro no omuowenuio x |1l zpynne.

DT U3MEHEHUS OTPaXalT TEPEKPECTHOE TMOBBIIMICHHE YCTOWYUBOCTH
OopraHu3Ma Kak K TMIIOKCHH, U KaK CIEJCTBUE, K JEHCTBUIO TOKCUUYECKUX AJIEMEHTOB.

ITon  BAMAHMEM  TOKCHYECKHMX  METAUIOB  NPOU3OILIO  YMEHBIICHUE
KOHIICHTPAIIMU XO0JIECTEpUHA B KPOBU — HA 29,6% y MOJIOABIX )KUBOTHBIX U Ha 76,0%
- Y CTapbIX JKMBOTHBIX. [IpM AEHCTBHUM TOKCHYECKMX METANIOB HA OPraHU3M
JKMBOTHBIX 3TOM TPYyNIbl YPOBEHb XOJECTEPUMHA B KPOBU CHIKAJICS B MEHBIIEH
creneHu (puc. 2).

MMOTb/M
8

VHTaKTHaa rpynna TMNOKCuA auerar cBuHUa + 6VIXpOMaT rMnokcus + auetaTt CBMHLUa
Kanuna + 6VIXp0MaT Kanuna

Cmonoable @ ctapble

Puc. 2. [loka3aTenu KOHIIEHTPAIIMU XOJIECTEPUHA Y )KUBOTHBIX MPHU OTPABICHUH

areraTomM CBHUHIIA U 6I/IXpOMaTOM KaJius.
*-P<0,05 0ocmosepro no omuoweHuI0 K UHMAKmHou pynne.
- P<0,05 oocmosepro no omnowenuio x W epynne.

[lon Bnusauem TM HabMI01aM0Ch YBEIUYEHUE YPOBHS KpEaTMHUHA B KPOBH Y
mosoasix Kpbic Ha 20,8%, a y crappix — Ha 63,0%, 4Yro yKa3bIBaeT Ha



I[I/ICTpO(bI/ILIGCKI/Ie IMPOLCCChI B OPIraHU3MC, BbBI3BAHHBIX ITOPAKCHUCM ITOYCK, MBIIII, U

KaK BUJHO Jlajiee, pa3BUTUE TUIIONIPOTEUHOHEMUU (puc. 3).
111,0*

MMOnb/N 120,
100+
80+ 5,0* 57,5
-
60+ =
404
20+
0
VHTaKTHas rpynna rmnokcuns aueTaT cBMHUA + rmnokcua + auertart
Buxpomart kanus CcBUHUa + BuxpomaT
Kanus
EImonoable [ cTapble

Puc. 3. [loka3arenu KpeaTHHUHA y )KUBOTHBIX IIPY OTPABJIECHUHN allETATOM CBUHLA U

OMXpOMaTOM KaJiusl.
*-P<0,05 0ocmosepro no omuouleHur0 K UHMAKMHOU epynne.

Halmromaemoe cHuXkeHUE KOHIIEHTpalUK o01Iero 0eyika B KpoBU 00YCIIOBIICHO
najiecHueM OEJIKOBO-CUHTETUUYECKON (QyHKIMM niedeHu (puc. 4).

67,4 67,2 66,3

MMOIbL/n 704
60+
50+
404
30+
20+
104

AT
e

51,4% 55,4*"
47,2*"
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MHTaKTHasa rpynna rMNoKcusi aueTaT cBUHLUA + rmMnokcums +
BuxpomMaT Kanusa aueTaT CBUHLUaA +
OuxpomaT kKanus

Fd monogbie EHcTapble

Puc.4. Tlokazarenu o01ero 6eska y sKUBOTHBIX IIPU OTPABJICHUH alleTaTOM CBHUHIIA

OMXpoMaToM KaJTusl.
*-P<0,05 0ocmogepro no omuowenuio K KOHMpOIbHOU epynne.
*. P<0,05 0oocmosepro no omnowenuio x |1l epynne.

['unonpoTteHnemuss yxynamaer oOIee COCTOSHUE OpraHu3Ma KUBOTHBIX,
BCJICACTBHE W3MEHEHUs pH KpoBH, HapyLIeHUs TPAHCIOPTa >KUPOB, CTEPOUIHBIX
TOPMOHOB W NOTEHIHAIBHBIX BO3MOKHOCTEW UMMYHHOU CUCTEMBI.

Co ctopoHbl (epMEHTHOU CUCTEMBI TIpH 3aTpaBke TM y MOJIOIBIX >KUBOTHBIX
MIPOUCXOIUIT pocT moka3zareseit hepmenToB kpoBu AnT u AcT - Ha 100% u 66,7%, a
y ctapbix — Ha 233,3% u 333,3% cooTBeTcTBEHHO (pHcC. 5, 6).

YuuteiBasi, 4TO 3TU (HEPMEHTHI SBISIOTCS BHYTPUKJICTOUHBIMU, YBEJIMUCHHUE UX
KOHIICHTPAIIMM B KPOBU CBUJIETEILCTBYET O Pa3pylICHUU KIJIETOK MEYEHU U Cep/la,
rae oHu BbipabatbiBatoTcs. Tak, poct AnT B GoJblel CTENEHU CBUIIETEIBCTBYET O
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MOPaKEHUU CTPYKTYpHI neueHu, a AcT — muokapnaa. MIx ¢yHKuus, Kak U3BECTHO,
B3aMMOCBsI3aHa C OOMEHOM OE€JIKOB W YIJIEBOJIOB, KOTOpPHIE B JAaHHOM cllydae
CHUKCHBI.

E/n 0,2
0,181 0,15*"

MHTaKTHasA rpynna rmnokcusi aueTaT CBMHUA + rIuUnokcus + auertaTt
BuxpomaTt Kanus cBuHLA +
GunxpomaT Kanus

Ll monoabie ElcTtapble

Puc. 5. Ilokazarenu AnT y )KMBOTHBIX IIPY OTPABJIEHUH allETATOM CBUHIA U

OMXpOMaToOM KaJiusl.
*-P<0,05 0ocmosepHo no omuouleHuro K UHMAKMHOU epynne.
- P<0,05 0ocmosepro no ommuowenuio x |l zpynne.
0,4*"
E/n 0,41
0,351
0,31
0,251
0,21
0,151
0,14
0,051
0

0,3*"

NHTaKTHas rmnokcus aueTaT cBuHUA + rmnokcus +
rpynna GuxpomaT Kanus aueTaT cBuUHLA +
ouxpomaT kanus

B monoable O ctapble

Puc. 6. [lokazarenn AcT y »KUBOTHBIX IpH OTPABJICHUH allETaTOM CBHHIA U

OMXpoMaToM KaJTusl.
*-P<0,05 0ocmogepro no omuHoweHuio K UHMaKmuou epynne.
*. P<0,05 0oocmosepro no omuowenuio x |1l epynne.

[IpeBanupoBanue pocta ypoBHs ¢pepmenTa AnT B kpoBu Hag AcT yka3biBaeT Ha
0osiee BbIpaXCHHBIE MOBPEXKICHUS KIETOK MEUYEHU M BBIXOJ SHAOTC€HHOTO (pepMEHTa
AnT B kpoBb. TpeHUpPOBKA OIBITHBIX JKMUBOTHBIX B Oapokamepe MOJIOKUTEIHHO
orpasmwiach Ha auHamuke ¢epmeHToB AnT m AcT, ymeHbIass WHTEHCUBHOCTH
NaTOJIOIMYECKHX MPOIIECCOB B MUOKap/e 1 B renatorutax (P<0,05).

XpoHuueckoe orpaBieHre TM, B 4aCTHOCTHM CBHHIIOM UM XPOMOM, H3MEHSIET
COCTOSIHE MEMOpaHbl 3PUTPOLIUTA, OOYCIOBIMBAs CHI)KEHHE PE3UCTEHTHOCTU K
MEXaHUYECKMM MOBPEXKICHUSIM B OpraHax KpoBooOpaiieHusa. Tak, ocMoThyeckas
CTOMKOCTb APUTPOLIUTOB Y MOJIOABIX >KMBOTHBIX CHUKaeTcs Ha 32,3%, a y cTaphIxX
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*HuBOTHBIX — Ha 48,9% (P<0,05). B pe3ysbrare, coueTaHre MOBPEKICHHS MIEYCHU C
YCWICHHBIM Pa3pylICHUEM SPUTPOIMTOB COMPOBOXKAACTCS Pa3BUTHEM KeNTyxu. B
YaCTHOCTHU, YPOBEHb OOLIETO OMIMPYyOrHA KPOBU Y MOJIOABIX KUBOTHBIX YBEIUUMIICS
Ha 27,6%, a y cTapbIX KUBOTHBIX — Ha 26,4%, nprdeM NPOUCXOAUT YBEIHNUYCHUE HE
TOJIBKO OMIMPYOHHA, HO U ero gpakuuii (puc. 7).

5.8%+

MMonb/n 5,3*"

1,34
1,05 - oss 1,03

O =2 N W MO O N

MHTaKTHasA rpynna rmnokcuns aueTart cBunHUa + rmnokcuma + auertart
BunxpomaT Kanusi cBUHLUa + GuxpomaT
Kanusi

B8 monoabie M cTapble

Puc. 7. [lokazarenu OunupyOWHA y 5KUBOTHBIX MPHU OTPABICHUM AlleTaTOM CBHUHIIA U

6I/IXpOMaTOM KaJIus.
*-P<0,05 0ocmogepro no omuoweHuio K UHMaKmuou epynne.
*. P<0,05 0oocmosepro no omnowenuio x |1l epynne.

Taxk, ypoBeHb npsiMOro (CBsi3aHHOTO) OMIMpyOrHa Bo3pactaeT Ha 15% (12,5

— y crapeix), a Hempsmoro (cBobomHoro) — Ha 23% (27,4 — y crapbix), 4TO

YKa3bIBaeT, B IEPBOM cllydae, Ha JereHepaTUBHBIE MTPOIIECCHl B TIEYEHH, @ BO BTOPOM
— Ha TeMOJIM3 SPUTPOITUTOB.

B otnuyrie 0T MOJOJBIX KPBIC, Y CTAPBIX YBEIUYUIICS TaKKe YPOBEHb MOYEBHUHBI

Ha 48,38% (puc. 8).

6,9*

MMoOnb/n 7+
4,8 4,7 4,7
64 4,6
r A 3,6* 4,0
. B = 2 ~
41 A R ==
34 P A A P
[ e T [ e [T ™o [T
Frmmm] hemaey Fnza e
21 B Sy == S5
Ty TR I | [ ]
11 B S = P
0
MHTaKTHas rMrnokcus aueTaT cBMHLA + rmnokcus +
rpynna buxpomaT Kanusa aueTaTt cBUHUaA +
BuxpomaT Kanus
E monogble [ cTtapble

Puc. 8. [lokazarenn MOYEBHHBI Y )KUBOTHBIX MIPH OTPABJICHUH ALIETATOM CBHHIIA U

OMXpOMaToOM KaJiusl.
*-P<0,05 0ocmogepro no omuHoweHuIo K UHMAaKmuou epynne.

TpeHupoBKa OSTUX  KHUBOTHBIX B  THUIIOKCHYECKOM KaMepe CHU3HWJIA

WHTEHCHUBHOCTh PA3BUTHUS JKEIATYXH U YPOBEHb MOYEBHUHBI, OCOOCHHO SIBHO Y
MOJTOAbIX )KUBOTHEIX (P<0,05).
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Takum 06pa30M, IMIpu 3aTpaBKC KUBOTHBIX COCIMHCHHAMHN CBHHIOA W XpOMa
HapymacTcC:A OCITKOBO-CUHTETHYECKAS q)YHKHPI}I IMCYCHU, pa3BUBACTCA T'MIIOTTIMKCMUA,
B TO XKC BpPCMA THIIOKCHYCCKAsA TPCHHUPOBKA YMCHLIIACT I[GﬁCTBI/IC TOKCHYHBIX

MCTAJIIIOB.

IMoaraasa 3.2. Bo3MOKHOCTH pereHepani KOCTHOIO MO3ra y KHBOTHBIX
npu 0apokaMepHOl TPeHHMPOBKe Ha (oHe 3aTPAaBKH HMX aleTATOM CBHHLA U

6HXpOMaTOM KaJIud.

[Ipu 3aTpaBke MOJOIBIX KUBOTHBIX TOKCHKAHTAMHU alleTaTOM CBHHIA U
OuxpomMaToM Kajus B OEJIOM POCTKE KOCTHOTO MO3ra PErHCTPUPYIOTCS OJaCTHBIC
KJeTku. [lokazarens rpaHyJOIMTHOIO POCTKA BO3pacTaeT mo4TH B 2 pasa (tad:n.l).
Tabnmuma 1 — [lokazarenn KOCTHOTO MO3ra y MOJOJBIX >KUBOTHBIX IMPH 3aTpaBKe
aleTaToOM CBHUHIIA M OMXpOMAaTOM Kajus Ha (hoHE OApOKAMEPHON TPEHUPOBKH

WNurakr-nas | KoHTpoabHas Auerar OmnbITHaA
rpymmna, rpymma CBHMHIIA U rpymnmna
n=11 (6apoxamepHas ouxpomar (6apoxamep-Has
[Tokaszarenu TPEHUPOBKA, Kanus, N=19 TpEeHUpPOBKa+
n = 20) aleTar CBUHIA
u duxpomar
Kanus) N=18
Bua kierok % % % %
Brnactel 0 0,7+ 0,4 0,2+ 0,2 0,6+ 0,2
[TpoMuenonuTsI 0,4+ 0,07 0 0,3+ 0,2 1,1 £0,5
Muenouutsl (HEHTpOd) 1,1+ 0,1 7,7+ 1,4%* 7,2+ 2,1% 9,2+ 1,7*
HOHbIe(METAMHUETTOITUTHI 2,1+ 0,3 5,2+ 0,5* 6,6+ 1,2* 5,0+ 0,7*
ITamoukosiiepHbIe 2,7+ 0,2 15,5+ 1,5% 12,4+ 2,0* 12,7+ 1,4*
CerMeHTos IepHbIe 9,5+ 1,5 18,0+ 1,7* 19,3+ 2,0* 18,4+ 2,0*
bazodus 2,8+ 1,9 0,2+ 0,2 0,04+ 0,04 0,4+0,1
Do3uHOoUIIHI (BCeX 5,8+ 0,3 2,3+ 1,2% 3914 3,6£1,0
reHepanui)
I'panynouuTapHselil poCcTOK 243+ 0,8 49,1+ 3,8* 50,0+ 3,3* 50,4 £2,9*
JlumdonuuTter 18,7+ 0,9 239+ 23 13,0+ 3,5 20,9+ 2.9
MOHOLMTBI 0,6+ 0,04 0,7 0,2 1,3+ 0,3 0,3 +0,08*
OpuTpobIacThl 0,6 £0,08 0,2+ 0,07* 0 0,2+ 0,1*
[TporopmMob1acThI 1,1 £0,05 0,3+ 0,2* 0,5+ 0,2 0,5+ 0,2
Hopmorutel  6a3od. 3,8+ 0,2 6,8t 1,6 7,5+0,7* 49+ 0,7
HopMonutsl monmxpomar. 5,1+ 0,3 14,6+ 1,5* 18,1+ 1,1* 15,4424
Hopmorutel  okcudui. 4,0+ 0,2 39+0,7 9,5+ 2,0%* 6,5+ 0,6*
DPUTPOUIHBIN POCTOK 9,3+ 3,9 25,7+ 3,0 35,6+ 2,4* 27,6+ 3,3*
KocTHOMO3T0BOIT HHIEKC 0,4 £ 0,07 0,4+0,04 0,5 +0,1 0,5+0,08
HelTpoduos
JletikospuTpobmacTuueckoe 3,0+ 0,1 3,2+0,5 1,9+ 0,2%* 29104
OTHOIIICHUE
Wupaekc co3peBanus 0,7+ 0,02 0,8 £0,05 0,8 +0,03 0,8+ 0,01

KpacHON KpOBU
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Ipumeuanue: * - P < 0,05 docmosepno no omuouwieHuio Kk UHMaKmuou epynne

dukcupyeTcsi T0CTOBEPHOE YBEIUUYEHHUE OTIENIBbHBIX I'PYII IPaHyJOLMUTOB, TAaK,
B UYAaCTHOCTH, BO3pacTacT YPOBEHb MHEJIOLUUTOB HEUTPOPMIBHOTO  psja,
METaMHEJIOIIUTOB, B CPABHEHUH C KOHTPOJIBHOM TPYIIION U C MPEAbIAYIIEH IPYyIION.
VYBennurBaeTcs KOJMYECTBO CETMEHTOSAEPHBIX KIETOK. B TO ke BpeMsi IpOUCXOAUT
3HAYUTENIbHOE CHIKEHUE YpPOBHS 0a30(pMIOB M S03MHO(UIOB BCEX TIE€HEPALUM.
BospacTaer u ypoBeHb MOHOIIMTOB Ha ()OHE CYIIECTBEHHOTO CHMYXCHMS KOJIMYECTBA
JUMQOLIUTOB B CPaBHEHUH C KOHTPOJIBHOW M TUIIOKCHYECKOW Tpymmamu. Takum
o0pa3oM, TpU 3aTpaBKe MOJOJBIX >KMBOTHBIX AalleTaTOM CBHHIIA U OUXpOMaTOM
KaJIvs, HaOIIoAaeTCs pa3ApakeHne OeIoro pocTka KOCTHOro Mo3ra (taour. 1).

WNnas xapTvHa HaOMIONAETCs CO CTOPOHBI KPACHOTO POCTKA KOCTHOTO MO3Ta.
Tak, B mpoliecce HMCCIEAOBaHUS CIy4alHO BBIOPAHHBIX 30H KOCTHOTO MO3ra MpH
orpaBiennd TM He ONpeAeNsiCch SPUTPOOTACTHI, YPOBEHb IPOHOPMOOIACTOB
CHU3WICS B JBa pa3a. B To ke Bpemsl KOJIMYECTBO HOPMOIMTOB C 0a30(pMIbHOMN
INYHKTallUeW YyBEJIWYWIOCh. YPOBEHb HOPMOIMTOB MOJUXPOMATO(UIBHOIO psijia
NOBBICWJICSI B TpH pa3a. HaxomyeHue monmxpoMaTopMIbHBIX KJIETOK € OOJbIINM
KOJIMYECTBOM TE€MOIJIOOMHA MPHUBOJUT K HAPYLIEHUIO HMX CO3pPEBaHUs, NPU ITOM
OYE€Hb OBICTPO MPOXOAUT MOCIENYIONIAsl CTaIUs JEJIECHUS, KOT/1a OHH, PEBPAILasiCh B
OpPTOXpOMHBIE HOpMOOIacThl depe3 15-20 4, mepexoast B KpoBb. JTU KIETKU HE
MOTYT OCBOOOJUTHCS OT TETPOIUIOMIHOTO A/Ipa U THOHYT — BapUaHT TEPMUHAIHLHOTO
nenenus. [lokazatenb JpUTPOMAHOTO POCTKA CHHM3WICA TMOYTH B 3 pasa, HO C
OO0JBIIMM Pa30pOCOM CPETHEr0 OTKJIOHEHHS B CPABHEHUHU C KOHTPOJBHOM TPYMION.
Cymmupyst 5T JaHHBIE B (hOpME MHIIEKCOB, CTAHOBUTCS BHJHO, 4TO (hOpMHpYyeTCs
TEHACHIIUA K YBEJIMYEHUIO KOCTHOMO3TOBOTO HMHAEKCOB HEHUTPODHUIOB M HHIEKCA
CO3peBaHUsA KpacHOW KpoBu. Ho OAZHOBpEeMEHHOE, IOCTOBEPHOE CHHUKCHHE
aeiko3puTpodiacTuaeckoro cootnorienus (P<0,05) ykaspiBaeT Ha 3HAYMTEIBHYIO
PENYKLHI0O KOCTHOTO MO3ra y MOJOJBIX KMUBOTHBIX, B YaCTHOCTU 3PUTPOUJIHOTO
pocTKa.

TpeHupoBka MOJIOABIX *UBOTHBIX, MOJYYaBIIMX aleTaT CBUHIA U OUXpoMaT
Kajusi, B TUIOKCHUYECKOM OapokaMepe MpuBesia K aKTUBALMU T'PaHyJOLMTAPHOTO
pPOCTKA, B YACTHOCTH, K YBEJIMYEHUIO OJIACTHBIX KJIETOK, a TaK)K€ MPOMHUENIOLUTOB U
MUEJNIOUUTOB  HeUTpoduiabHOro  psaa.  KoiuyecTBO — MaloOYKOSIIEPHBIX U
CETMEHTOSIIEPHBIX KIIETOK MO CPAaBHEHHUIO C MPEABIAYIIMMH TpyHIamMH JOCTOBEPHO
HE U3MEHMJIOCh, XOTS M ObUIO BbINIE, yeM B UHTakTHOU rpynne (P>0,05). Causuics
ypoBeHb 303MHOGUIIOB (Bcex renepaiuil). [lokasarens rpaHyJIONUTAPHOTO POCTKA HE
OTAMYAJCSd OT JBYX MPEAbIAYIIMX TPYyMNN, HO JOCTOBEPHOCTh H  pazdpoc
JIOBEpUTENBHOTO WHTEpBaia ObUIM MEHBIIE, YeM B IPYTHX rpymmnax. B oTinume ot
KUBOTHBIX, TIOJYYaBIINX TOKCUKAHTHI, HO 0€3 THUIIOKCUYECKOW TPEHUPOBKH YPOBEHb
JUMQPOIUTOB MPUOJIM3HUIICSA K MOKa3aTeNsIiM MHTAKTHON TPYIIIBI, TaKKe MPOU3OIILIIO
CHIDKEHHE KOJIMYECTBA MOHOIIUTOB B KOCTHOM MO3T€.
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Co CcTOpOHBI KpPacHOTO pPOCTKa KOCTHOTO MO3ra HaOMIOAAIOCh YBEIMYCHHE
YPOBHSI 3pUTPOOJACTOB JO BEIMYMH XapaKTEPHBIX JUIsi TPYMIIbl >KUBOTHBIX
TPEHUPOBAHHBIX B Oapokamepe. HaOmionmanach TEHIEHLMS K CHUXKEHUIO YpPOBHS
HOPMOIIMTOB 0a30(pHIILHOTO, TOJUXPOMATO(UILHOTO U OKCU(UIBHOTO psifa 10
I'paHull OOIIETIPUHATON HOPMBI.

Paznpaxenue KpacHOTO pOCTKAa YMEHBIIMJIOCH M, NOKAa3aTeldb JPUTPOHUIHOTO
pOCTKAa OBUT HWXE, YeM B TPyNIEe KUBOTHBIX MOJYYaBIIUX TOKCUKAHTHI, HO
NpUOIM3WICA K IOKA3aTENI0 KOHTPOJBHOM TPYIIE >KUBOTHBIX, MOABEPTarOMIMXCS
OapokamepHOil TpeHupoBKe. [Iporucxoauino yBearudeHre ypoBHS MUEIOKapHOLUTOB U
METaKapUOLIUTOB.

O06001mas TMHAMUKY CO3pEeBaHMsl KJIETOK KOCTHOTO MO3Ta Y MOJIOABIX KPBIC MPU
BBeJeHMM TM Ha OCHOBE pE3yJbTUPYIOMIMX HWHIEKCOB, MOKHO OTMETHUTh, UTO
KOCTHOMO3TOBOW MHJIEKC HEUTPO(DUIOB MPAKTUUECKHU HE OTIUYAIICS OT MPEIbIIYIINX
IpYII, TakXe€ KaKk W MHACKC CO3PEBAaHMS KpAacHOM KpOBH, TOrJa Kak
JEHKOAPUTPOOIACTUYECKOE OTHOIICHHE M0 CPABHEHHMIO C KMBOTHBIMH C 3aTPaBKOM
TOKCUYECKUMHM METANIAMHU YBEJIMYHIIOCh, YTO CBUAETEIBCTBYET O PErE€HEPATOPHBIX
MPOIIECCaX, MPOUCXOASAIIMX B KPACHOM POCTKE KOCTHOTO MO3ra MOJ BIHUSHUEM
TPEHUPOBKHU MX B YCIOBHUSIX TUIIOOAPUYECKON THUIIOKCHH.

IIpu 3aTpaBKe CTapbhIX KMBOTHBIX allETaTOM CBUHIA U OMXpPOMATOM KaJHs CO
CTOPOHBI IPAHYJIOLIMTAPHOTO POCTKA B UCCIEAYEMBIX 30HaX KOCTHOTO MO3ra He ObUIH
3aperucTpUpOBaHbl  OMacTel W OpoMuenouutsl. Tokcuyeckuid 3dpdpexr TM
MPOSIBIISUICS CHM)KEHHEM YPOBHSI METAMHENIOUUTOB, 0a30(pMII0B U 303MHOPHUIIOB IO
CPaBHCHHUIO C MHTAKTHOW rpymmoi (Tadm. 2). [Tokasarenb rpaHyIOIMTAPHOTO POCTKA
ObUT HIWKE B 2 paza N0 CpaBHEHUIO C Tpeawiayuied rpymnmoi. Habmomanoch
yBenuueHue konuuectra auMdonuton ¢ 30,06+1,8 B unTakTHOU rpymnme a0 54,9+4,0.
CHM3WIJICS YpPOBEHb MOHOITUTOB. TpPEHUPOBKA B THUIOKCHYECKHX OapOKaMepHBIX
YCJIOBUSIX JKMBOTHBIX C BBEJICHMEM alleTaTa CBUHIIA M OMXpomara Kajusl MpuBeiia K
YBEJIMYCHHUIO  KJETOK  TPaHyJOIUTApHOIO psga, B  YAaCTHOCTH, OJAcCTOB,
MIPOMUEIIOITUTOB M OCOOEHHO 3HAYUTEILHO MUETIOIIUTOB B CPABHEHUH C MIPEABIYIIEH
IPYNIoON, 3a WUCKIIOYEHHWEM TPYNIbl 0e3 TUIIOKCHYECKOTo BO3aeucTBus. Taxke
BO3POCIIO KOJIMYECTBO MHUEIOUUTOB, NAJIOYKOSIEPHBIX, CETMEHTOSIEPHBIX KJIETOK C
OJIHOBPEMEHHBIM CHIKEHUEM 303MHO(UIIOB (BceX renepaiuii). B urore Hadmromasncs
POCT MOKa3aTesisd rPaHyJIOLUTAPHOTO POCTKA, B CPABHEHUU C MPEIBIAYIIEH TPYIIION.
B ornuume oT  rpynmbl JKMBOTHBIX, MOJYYaBIIMX METaUlbl 0€3 TPEHUPOBKH,
NpoU30IJIa HOpMalM3alus YpPOBHS JUM(OUMUTOB M MOHOLMUTOB — TMEpBbIE —
CHU3WINCH, BTOPBIE — YBEJIUUMUIIUCH — IO OOLIECTIPUHITON HOPMBI sl JAHHOTO BHUJIA U
BO3pACTa )KUBOTHBIX.

IIpu otpaBnenun crapsix kKppic TM HaOm0gan0Ch YMEHBIIEHUE KIETOYHOCTH
KPacCHOTO POCTKa B HCCIEAYEeMBIX 30HAX KOCTHOTO MO3ra - HE OBLIN BBISBIICHBI
3pUTPOOIacCTel M mpoHOpMoOmacTel  (Tabm.  2). OTMmeyanach TEHACHIHUS K
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YMCHBIICHUIKO HOPMOLIUTOB 68,30(1)I/IJH>HOFO psaga U JOCTOBCPHOC

CHM>KCHUC

HOPMOIIMTOB IOJUXPOMATO(GUIBHOIO U OKcHpmiIbHOTO psiga (P<0,05).

B urore s3puTpouIHbIN pOCTOK OBUT HIKE y CTApPBIX KUBOTHBIX 110 CPABHEHHIO C
WHTAKTHOW TPYMIION B JBa paza u B 1,5 pa3a B CpaBHEHHUH C TPYIIION XKUBOTHBIX,
I0JIBEPTaBIINXCSI THTIOKCUYECKON TPEHUPOBKE.

Tabnmuma 2 — Iloka3aTenn KOCTHOTO MO3ra y CTapbIX >KUBOTHBIX TPH 3aTpaBKe
alleTaToM CBHHIIA U OMXpOMaToM Kanus Ha ¢poHe OapoKaMepHOW TPEHUPOBKHU

WnraktHas | bapokamepHas | Auerar bapoxamepa +
ITokazarenu rpymmna, N= | TPEHUPOBKA, CBHHIIA M | alleTaT CBHUHIIA
15 n=19 Ouxpomar |u  Ouxpomar
Kaus, Kanusg, N=14
n=14
% % % %
Brnacter 0 0,9 £0,3 0 0,9 £0,2
[TpoMuenonuTsI 0 0,3 +0,08 0 1,7 £0,5
Muenouutsl (HEHTpOD) 3,32+ 0,6 9,2 +£1,4% 3,7+2,6 13,1 +1,6*
OHBIE (METaMHETIOIWTHI) 9,4+20 7,0+ 0.4 2,1 £0,4%* 6,4 +£0,6
[TanoukosiiepHbIe 15,6 £0,8 20,7+ 14* 7,0+ 0,9%* 18,1 £1,1
CerMeHTos IepHbIC 19,4+ 1,1 24,7 +1,3* 8,1+ 1,8* 23,7 +1,5
bazodus 0,6 £0,1 0,2+ 0,1* 0,3+ 0,2 0,5 +0,1
Do3uHO(p MBI (BCEX 20,1+ 1,3 43+ 14%* 8,9+ 1,0* 54 £1,1*
reHepanuii)
['panynouuTapHsiii pOCTOK 68,4+2,0 67,2+ 3,1 27,5+3,9* 69,7 £2,3
JlumbonmTel 30,6 £1,8 31,7« 2,9 54,944 3* 29,8 £2.3
MoHOIUTHI 0,9+0,2 1,0+£0,3 0 1,3 +0,9
DpuUTpoOIACTHI 03+0,2 0,3+0,09 0 0,4 +0,2
[TponopMobIacTs 0,80,3 0,4+ 0,2 0 0,7 £0,2
Hopmornuter  6a30d. 6,6+ 1,8 9,6+2,1 5,6 £1,1 7,3+1,2
Hopmouutsl nonauxpomar. 31,8+ 0,6 20,1 £ 2.4* 9,5 +1,4* 24,6 £4.4
Hopmonmtsl  okcudwui. 14,6+ 0,7 3,8+ 0,9* 9,2 +£1,5* 8,7 +£1,0*%
DPUTPOUTHBIN POCTOK 54,2+2.6 34,3+ 4,7 24.2+3.7 42,0 +6,4
KocTHOMO3roBo# HHIEKC 0,5+ 0,1 0,3+0,03* 0,5£0,2 0,6 £0,06
HeNUTpouIoB
JleitkoapuTtpobnacTuieckoe 1,8+ 0,1 3,4+ 0,5% 3,2+ 0,6 3,0 £0,3*
OTHOIIIEHUE
WNHupekc co3peBanust KpacHOM 0,8 +0,04 0,7+ 0,03 0,8 +£0,03 0,8 £0,02
KPOBH

*-P<0,05 0ocmosepro no omuoweHu10 K UHMAaxKmuou spynne

AHalM3 TOKa3bIBaeT, YTO KOCTHOMO3TOBOM HWHJIEKC HEHUTPO(PHUIOB KOCTHOTO
MO3ra y CTapbIX )KUBOTHBIX MPAKTUUYECKU HE U3MEHWJICS, HO TPOU30IIO YBEIUUYCHHUE
JCHKO3PUTPOOIACTUIECKOTO OTHOIICHHS 32 CYET BBIPAKCHHOT'O CHIDKCHHS KJICTOK
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DPUTPOMJHOIO  POCTKA, YTO CBUICTEIBCTBYET O PA3BUTHH  TOKCHYECKOMN
aruIacTUYeCKor aHeMud. VIHIeKe co3peBaHnst KpaCHOW KPOBH HE U3MEHUIICS.

TpeHupoBka cTapbIX >KMBOTHBIX B TMIIOKCHUYECKUX OApOKaMEPHBIX YCIOBHSX C
BBEJICHHBIMHU allETATOM CBHUHIIA U OMXpoMaTa Kajus NpUBEJa K YBEIMUEHUIO KIETOK
IPaHyJOLIMUTAPHOTO psiAa, B YAaCTHOCTH OJACTOB, IPOMHUEIOLUTOB U OCOOEHHO
3HAYUTEIPHO MHUEJOUUTOB B CPAaBHEHUM C MPEAbLAYLIEH I'PYINION, 32 UCKIIFOUEHHEM
rpynmbsl  0€3 TUIOKCHYECKOTO BO3AeWCTBUSA. Takke BO3pOCIO  KOJUYECTBO
NAJOYKOSAJEPHBIX, CErMEHTOSIIEPHBIX KIETOK C OJHOBPEMEHHBIM CHH)KEHHEM
703uHOGUIOB (Bcex TeHeparnuii). B wrTore HaOmomanacs pocT IMOKa3aTes
IrPaHyJIOHUTAPHOIO POCTKAa B CPABHEHUHU C MNpeApIAylled rpynnod. B ortnuume ot
IPYIIIbl )KUBOTHBIX, C BBEACHUEM TOJbKO TM, mpousonuia HOpManu3auus ypOBHS
JUM(OIUTOB U MOHOLHUTOB (IIE€PBbIE — CHU3WJIUCH, BTOPBIE — YBEJIMYUIIUCH) [0
OOIIETPUHATON HOPMBI JIJIsl TAHHOTO BHJIA M BO3PACTa )KUBOTHBIX.

B kpacHOM KOCTHOM MO3re y CTapblX J>XHMBOTHBIX, C BBeleHUEeM TM wu
TPEHUPOBKOM B Oapokamepe, HaOIIoAanach TEHACHLHS K POCTY 3pUTPOOIACTOB,
HOPMOLIMTOB 0a30(pUIBHOTO MW MOJIMXPOMAaTOPUIBHOTO psAa C JTOCTOBEPHBIM
CHIDKEHHUEM OKCHU(DWIBHBIX HOPMOIIUTOB U BO3PACTaHUEM 3PUTPOUIHOIO POCTKA
(P<0,05).

Nunexc CO3pEBaHUA KpacHOU KpOBU HE U3MEHUIICH, a
JEHKOAPUTPOOIACTUYECKOE COOTHOUIEHUE YMEHBIIMJIOCh, HO B MEHBIIEH CTENEeHH,
yeM B TIpynmne ©0e3 THUIOKCHYECKOTO BO3JEHUCTBUS, YTO CBHUAETEIBCTBYET O
BOCCTAHOBUTENBHBIX MIPOLIECCAX B KPACHOM KOCTHOM MO3I€ Yy CTapbIX KUBOTHBIX MO/
BJIUSIHUEM TUIIOKCUYECKON TPEHUPOBKH.

Moaraasa 3.3. Iloka3aresn mnepudepuyeckoidi KpPOBH Y KHBOTHBIX
Pa3JIMYHOr0 BO3PAcTa NMPH OTPABJIEHMH ALETATOM CBHHLIA M OMXpOMAaTOM
KaJus Ha oHe runodapu4ecKo runoKCHu

3aTpaBKa MOJOJBIX *XUBOTHBIX COCAMHEHUSMHU alleTaTa CBHHIIA M OUXpomaTa
KaJusl BbI3bIBajJa CTATHCTUYECKU JIOCTOBEPHOE CHMKEHUE YPOBHS TeMOTIJioOMHAa U
PUTPOIUTOB (Ta0:. 3).

Tabmuma 3 - [lokazaTenu KpacHOM KPOBU Yy MOJOJBIX KHUBOTHBIX TNPHU 3aTpaBKe
aleTaToM CBUHIIA U OMXPOMATOM KaJus

Ne [Tokazarenb M SE Me 25 75 95% A1
TecTa IIpo- | mpouen-
LeH- THJIb
THIIb
ArnieraT CBUHIIA M OMXpoMaTt Kaiws, =19
I'emorno6un, r/n | 114,67 13,35 115 96,75 136,75 80,33 149,00
DPUTPOIUTHI 3,98 0,34 3,9 3,45 4,38 3,11 4.85
LI 0,85 0,06 0,85 0,76 0,99 0,69 1,00
COD, mm/u 4,00 0,58 4,00 2,75 5,25 2,52 5,48
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[locnenHue CHIKAIUCh 3a CYET HACJIOCHHUS TEPMHHAIBHOTO  JIEJICHUS
(maToJOrMYECKUil TMPOIECC) Ha HOPMAIBHBIA SPUTPOIOI3 MOJUXPOMATO(DUIBHBIX
HOPMOOJIACTOB, UX pPa3pyIlICHUEM B KPOBH, YTO MOATBEPKIANACh BHICOKUM YPOBHEM
CBOOOJHOTO OWIMpPYOMHAa U CHMIKEHHEM IOKa3aTesisi OCMOTHYECKON CTOMKOCTU

DPUTPOIUTOB.

VY XKUBOTHBIX, OJIYYaBIIMX COSAMHEHUS alleTaTa CBUHIIA U OMXpoMaTa Kaius Ha
¢doHE TUMOKCUYECKOW TPEHUPOBKU, BOCCTAHABIMBAINCH YPOBHU PETHKYJIOIMTOB
OPUTPOIMTOB M KOHIICHTPAIUs TeMoriIo0uHa, yBemmuuBacs LI (tabm. 4).

Tabnmuma 4 - Iloka3atenu Oenod KPOBH Yy MOJOABIX JKUBOTHBIX TPU 3aTpaBKe
aIleTaToM CBHHIIA U OMXPOMATOM KaJlus

Tlokazatenu WuTakTHas KonrtpomnbHast Auerar cBuHIa U | OnbITHAS rpyIina
rpymnma, rpyImmna Oouxpomar kanus, | (OGapoxamepHas
n=11 (6apokamepHas n=19 TpEHUPOBKa+
TPCHHUPOBKA, areTar CBUHIA U
n = 20) OMXpoMaT Kajus)
n=18
JleiikoruTsl, % 8,16£1,34 6,15+0,83* 1,83+0,54 5,43+0,49%"
Dozunodwmisl, % | 1,20+0,2 1,5+0,22 3,954+2,27* 1,67+0,33"
I1-s1 0,20-+0,20 2,17+0,60* 0,67+0,33 1,16+0,16*"
C/s 68,00+0,71 59,57+2,83 49,67+5,85* 55,54+3,21*
Jlumdponutsl, % 27+1,89 29,67+3,76 44,5+5,51* 35,17+3,88*
Jlumdonutel, ade | 2,13+0,25 1,69+0,17* 1,78+0,35* 1,85+0,19*
Momnorutsel, % 4+1,58 24+0,52%* 3,33+0,76 3,17+0,70

Ipumeuanue: * - P<0,05, docmosepro no omuouieHuro Kk UHMaKmuou epynne.
*- P<0,05 oocmoeepro no omuowenuio x |l zpynne.

OTpaBHCHI/IG MCTaJlJIaMU IIPUBEJIO K Pa3BUTHUIO JICUKONICHUHM - Koraa KOJINM4YCCTBO

JerkonmuToB cHu3mIOCh 10 1,83 mpotuB 8,16 - B mHTakTHOW Tpynme. B manHOM
cllydae 3TO MPOMCXOIWJIO 3a CUET CHIDKEHHUS CETMEHTOSICPHBIX JICHKOIUTOB - O
49,6% mnporuB 68,0 — B KOHTPOJBHOM TIpymre. B To ke BpeMs NPOUCXOAHIIO
yBeIMYeHHE YpoBHS TUMGOIuTOB 10 44,5% nipotuB 27%, HO B a0COJIIOTHBIX LU pax
OHO ObLIO MEHbIIIE, IOYTH B 2 pa3a.

3aTpaBKa CTapbIX XUBOTHBIX COCIMHEHHUSIMH alleraTa CBHHIIA U Ouxpomara
KaJiusl COMPOBOXKJIAIHCh CHUKEHUEM YPOBHS SPUTPOLIUTOB U T€MOTI0O0MHA.

B oranuue oT MOJOIBIX KUBOTHBIX MaJieHWE FeMOIVIOOMHA Y HUX ObUIO Oosee
3HaunTenbHbIM — 104,7 mpotus 114,6 (P<0,05).

TpenupoBka cTapblX KHBOTHBIX B OapOKaMepHBIX YCJIOBMSX, IMOJY4aBIIUX
COCIMHEHMsI CBUHI[A W XpOMa, TpHUBEIa K BOCCTAHOBJICHUIO COJEPKaHUS
reMorJioOnHa W KOJMYECTBa SPUTPOIMTOB. YPOBEHb T'€MOTJIOOMHA B IPUTPOIUTAX
cpeadem coctaBuil 141,29+9,54, ysenuuwics LI1 (Ta6:m. 4).
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[Ipu uccnenoBanuu 0€n0il KPOBU OTMETHM, UYTO YBEIUYMJIICA, [0 CPABHEHUIO C
MOJIOJIBIMH >KUBOTHBIMU, YPOBEHb CErMEHTOSIEPHBIX JEUKOIMTOB (Tab1. 5).

Tabmuuma 5 - Iloka3zarenu KpacHOM KpOBM Yy CTapbiX KUBOTHBIX IPU 3aTpaBKe
alleTaToOM CBHUHIIA U OMXPOMATOM Kajusi

IToka3arenn NHrakTHAs KoHntponbnas Anerat ceuHla 1 | OnblTHas rpymnma
rpynmnma, rpyIra ouxpomart Kanusi, | (Gapokamep-Has
n=15 (6apoxamepHas n=14 TPEHUpPOBKa+
TPEHUPOBKA, aleTat CBUHIA U
n=19) OMXpoMaT Kajwsl)
n=14
I'emormobun, r/m | 140+10,8 148,8+2,3 104,77+5,17* 141,29+9,54*
OPUTPOLIUTHI 4,52+0,31 5,0+0,4 2,61£0,14* 4,97+0,31*
LIIT 0,92+0,03 0,9+0,01 0,86+0,018 0,95+0,03
COD, mm/u 2,33+0,21 2,0+0,2 2,38+0,21 2,0+0,01
TpoMOOIUTEI 258,83+24,81 227,3£3,4 233,15+15,64 214,24+0,26

Ipumeuanue: * - P < 0,05, docmosepro no omuowenuro Kk unmaxmHou pynne.

Tabmuma 6 -

Iloka3aTenu Oenoil KPOBH Yy CTapbIX >KMBOTHBIX MpPU 3aTPABKU
aleTaToOM CBHHIIA U OMXpPOMATOM KaJus

IToka3zarenu WNHTakTHAs Kontponbnas Auerat ceuHua u | OnbiTHas rpymnmna
rpymmna, rpynna o6uxpomar kanus, | (Oapoxamep-Has
n=15 (GapokamepHas n=14 TPEeHHpPOBKa+
TPEHUPOBKA, aleraT CBUHLA U
n=19) OUXpomar Kajus)
n=14
JleMKkouTEI 0,5+0,34 1,5+0,3* 0,92+0,39 3,86+1,74*
D03uHO(PUITBI 5,67+0,94 6,4+0,7 5,27+0,85 5,26+0,76
I[1-5 1,0+0,52 1,8+0,03 0,85+0,29 1,14+0,55
C/sa 52,5+2,78 55,3+1,2 53,6143,42 61,43+4,02*
Jlumpouutsr % 43,5+2,68 40,1+0,9 42+3.41 32,71+4,53
Jlumdouutsl, adbc 2,48+0,47 3,8+1,7* 2,24+0,44 1,56+0,15
MoHOIUTEHI, 2,5+0,5 1,5+0,03 2,38+0,54 1+0,38

Ipumeuanue: * - P < 0,05, docmosepro no omuowieHuro Kk uHmaxmHou epynne.

KonunuectBo J'II/IM(l)OHI/ITOB 0 CpPaBHCHHUIO C MOJOABIMHU KHWBOTHBIMHU HE
HN3MCHAJIOCH, KOJIMYECTBO MOHOIIUTOB YMCHBIINJIOCD.
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BbIBO/IbI

1. CoueraHHOE BO3JIEWCTBHE COCIMHEHUUW CBUHIIA W XpomMa Ha (QoHe
TUIIOKCHYECKONM TPEHUPOBKH y OSKCIEPUMEHTAIBHBIX KUBOTHBIX YMEHBIIAET
HapylieHuss  O€JKOBOIO, YIJIEBOJHOTO M >KUPOBOrO OOMEHOB U COCTOSIHUE
(dbepMEeHTaTUBHON CUCTEMBI.

2. T'unobapuueckas TpPEHUPOBKA MOJOJBIX >KUBOTHBIX IpU  OTPAaBIICHUU
TOKCUYECKMMH METaJUIaMU BOCCTAHABIIMBAET W AKTUBHUPYET TI'PaHyJOLUTAPHBIN
POCTOK KOCTHOTO MO3ra, B YAaCTHOCTH, YBEJIMYMBAs CUHTE3 OJACTHBIX KIIETOK, a
TaKkK€ ypOBEHb TMPOMHUENIOINUTOB U  MHEJOLUTOB HEUTPOPMIBHOTO  Psija;
runodapuyeckas TPEHHUPOBKA CTapbIX JKUBOTHBIX BBI3BIBACT MOSBICHUE OJIACTOB H
IIPOMUETIOUTOB B KOCTHOM MO3T€, OTCYTCTBYIOIINX MPHU OTPABICHUU TOKCUYECKUMU
METAJJIAMH, POCT CHHTE3a KOJMYECTBA MHUEIIOLUTOB U CETMEHTOSICPHBIX KIETOK, HA
(doHE CHUKEHMSI YPOBHS S03MHO(UIIOB BCEX T'€HEpAIIHil.

3. BnepBble moka3aHo, YTO TMIIOKCHYECKash TPEHUPOBKA YMEHBIIAET HPOIECCHI
TEPMUHAJIBHOTIO JICJIEHUS KIETOK KPAaCHOI'O KOCTHOI'O MO3I'd, BHI3BAHHBIE BBEICHUEM
TOKCUYECKMX METAJUIOB Yy MOJIOJBIX JKMBOTHBIX, B YacCTHOCTH, OOpa3oBaHME
M30BITOYHOTO KOJIMYECTBA MOJUXPOMATOPMIBHBIX KJIETOK C TPEBpaIlllEHUEM B
OpPTOXPOMHBIE HOPMOOJIACTHI C TETPAILIOUIHBIM SIIPOM U IPEKAEBPEMEHHBIN BBIXO/]
UX B KpPOBb C IOCIHEAYIOIIMM TE€MOJIM30M; TPEHUPOBKA CTapbhIX >KUBOTHBIX C
OTpPaBJIEHUEM TOKCMYECKUMH METaJUIAMH B THMIO0ApUUECKON Kamepe 01aronpHsTHO
OTPa)KaeTCsi Ha BOCCTAHOBIICHWM KIETOYHOCTH KPACHOIO KOCTHOTO MO3ra B
pe3yabpTaTe aKTUBAIMU OCHOBHBIX 3JIEMEHTOB SPUTPOUIHOTO POCTKA.

4. Tlpu runobapuyeckod TPEHUPOBKE IKCIEPUMEHTANIBHBIX MOJIOJABIX U CTaAPBIX
JKABOTHBIX, IOJIy4aBIIUX TOKCHUYECKHE METAJUIbI,  YMEHBIIAIOTCS NPOSBICHUS
reMaTOKCUYECKOM aHEMHM, BOCCTAHABIMBAIOTCA IIOKA3aTEN JIEMKOUWTAPHOM

bopMyIbL.

IHNPAKTHUYECKHUE PEKOMEHJIALINN

PesynpTaThl quccepTaliMOHHON pabOThl MOTYT CTaTh (yHAAMEHTAIbHOW OCHOBOM
METOJIMYECKUX PEKOMEHIAINH 110 03/JOPOBJIICHUIO TPYIII pUcKa (eTel U MOXKUIIbIX ),
MPOKUBAIOIINX a) B TOPOJaX ¢ OOJIBIIUM KOJMYECTBOM TPAHCIIOPTA;
0) mpoxuBaroUMX U padorarmux B 30Hax TOLl u npennpustuii no nepepadoTke
CBUHILIA U XpOMa M MOJBEPraroluXcsi COUETAHHOMY JE€HCTBUIO COCIMHEHUIN CBUHIIA
U XpoMa, MMyTeM MEePUOINYECKON MEePEANCIIOKALNEH B TOPHBIE YCIOBUSA C LETBIO
aKTHUBAIIMM KOCTHOMO3TOBOTO KPOBETBOPEHUSI .
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PE3IOME
aucceprauuu  AymoJsgaeBoii 3aype MaparoBHbl Ha Temy: «Oco0eHHOCTH
pereHepanvu KOCTHOTO0 MO3ra y KMBOTHBIX NIPH 0apoKaMepHOii TPeHUPOBKe Ha
(hoHe 3aTpPaBKH HX alETATOM CBMHIA U OMXpPOMATOM KaJIHA» HA COMCKAHUE
YUYEeHO# cTenmeHM KAHAMAATA MeIMIMUHCKUX HAyK nmo cneuuajbHocTu: 14.03.03 -
naroJjornyeckasi (pu3noJI0rus
KiroueBble cJIOBa: KpPBICHI Pa3IUYHOTO BO3pacTa, OMOXMMHUYECKHE MOKa3aTeln
KpPOBH, KOCTHBIM MO3r, nepudepudeckas KpoBb, aleTaT CBUHIA, OMXpOMaT Kajws,
runodapuyecKas TUImoOKCHUs.
Oo0bekT uccaegoBanusi: 130 camioB GenbIX HEMHOPEAHBIX KPBIC: MOJIOJABIE KPBICHI
2,5 — 6 mec. ¢ maccoit Tema 180 rp. u crapsie )KMBOTHBIE B Bo3pacte 1,7- 2 roma ¢
Maccon tena 250 rp.
Heap ucciaenoBanusi. Pa3zpaboTka 3THONATON€HETHMUYECKOTO CHOCO0a aKTUBALUU
3alUTHO-IIPUCIIOCOOUTENBHBIX ~ MEXaHM3MOB  OpraHHW3Ma JKUBOTHBIX  Pa3HbIX
BO3PACTHBIX TPYyNIl C IOMOIIBIO TPEHHUPOBKU TUIOOAPUUECKON THUIOKCHEH AJis
CHIDKEHHUSI TEeMOTOKCHUYECKOTO BO3JICHCTBHSI COJIEN CBUHIIA U XPOMa.
MeTtoabl HcciIe10BaAHUA  KIIMHUKO-TA00paTOPHBIE METOIBI.
IlosryyeHHbIe pe3yabTaTbl M HX HOBH3HA. YCTaHOBJEHO, YTO TPEHUPOBKA
MOJIOIBIX JKMBOTHBIX, TOJYYaBIIMX aleTaT CBUHIA W OWXpoMaT Kaimus, B
TUTMIOKCHYECKON Oapokamepe aKTHBUPYET TpPaHyJOLMTAPHBIA POCTOK; BIIEPBEIC
MOKa3aHO YMEHBILIEHHUE MATOJOTUYECKOTO pa3IpaxK€HUsi KPaCHOIO0 POCTKA KOCTHOIO
MO3ra W HOPMAJbHOE CO3PEBAaHUE OHPUTPOILMTOB 3a CUYET YBEIUYCHUS YPOBHS
IpUTPOOITACTOB C TEHACHIMEW K CHI)KCHHUIO YPOBHS HOPMOLMTOB 0azoduiabHOTO,
MOJIUXPOMATO(UIBHOTO U OKCU(UIBHOTO psAa A0 T'PaHUL] OOLIEHIPUHATON HOPMBI,
BO3pacTaHNe yPOBHS MHEIOKAPHOIIUTOB U METaKapHUOIUTOB.
[TokazaHo, 4TO TPEHUPOBKA >KMBOTHBIX B OapOKAMEpHBIX YCIOBHUAX, MOJIyYaBIIUX
COEMHEHMsI alleTata CBUHLA M OMXpoMara Kajus, NPUBOAMIA K BOCCTaHOBJIECHUIO
YPOBHSI 3PUTPOLUTOB U KOHUEHTpauuu remorjodmHa B kpoBu, L1 Ommskux x
KOHTPOJIBHBIM TIOKa3aTesIsIM, a TakKe BO3PAaCTAaHUIO YPOBHS JIEHKOLMTOB KPOBU 3a
CUET CETMEHTOSIIEPHBIX U MAJOYKOSAECPHBIX (POPM.
BrnepBbie 1MoOKa3aHO, YTO TPEHHUPOBKA CTApPBIX JKUBOTHBIX B THUIIOKCUYECKHUX
OapoKaMepHBIX YCIOBUAX TPH BBEICHUM alleTaTa CBUHIIA W OWXpoMmaTa Kaus
YBEJIMYMUBAET B KOCTHOM MO3T€ KJIETKH TPaHyJIOLMUTAPHOTO psAa, B YaCTHOCTH
0J1aCTHI, MIPOMUETOIUTHI u 0COOCHHO MUEIIOIUTHI. YMeHsbIIeHne
JEHKOAPUTPOOIACTUYECKOTO COOTHOLIEHUSI CBUIETEILCTBYET O BOCCTAHOBUTEIBHBIX
nporeccax B KPaCHOM KOCTHOM MO3T€ Y CTaphIX )KUBOTHBIX.
Ob6s1acTh NpUMEHeHus : 1aTO(U3HOIOTHS.
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