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B cmamuve npueedensvi darHbie N0 ONPeOeeHUI0 COOEPHCAHUS YPOBHS MUPEOUOHBIX 20p-
MOHO8 8 CblBOPONIKe KPOBU ONbIMHbIX Kyp Kpocca Tempa-X 6 ycnogusx 030eicmsus nepemen-
HO20 UMNYIbCHO20 I]IEKMPOMACHUMHO20 NOJIA csepxuusxoﬁ acmombsvl npu pasHblX pescumax
06,7Zy'l€l-luﬂ C NOBBLIUEHHbIM U NOHUINCEHHbIM YPOBHEM Npomeura 6 payuore. Tloxazana 603-
MOIICHOCMb nymem no()(ﬁopa PA3TTUYHBbIX PeHCUMOB U OUMENbHOCIU 8030€UCMBUS. nepemenHo-
20 UMNYTIbCHO2O 3]I€KMPOMACHUMHKO20 NOJIA CBEP}CHLBKOﬁ yacmomeol 61Usims Ha ypo6eHb mu-
PEOUOHBIX 20DMOHO8 8 OP2AHUIME KYP.

Knrouesvie cnosa: nepemenHoe UMNYjibCHOe 3J1eKmMpPOMACHUMHoe noje CSEpXHLL?KOIZ uac-
momel, MpuoOMUPOHUH, MUPOKCUH, CbIBOPOMKA KpOBU, Kypbl Kpocca Tempa-X.

The article presents data on the determination of the content of the level of thyroid hor-
mones in the blood serum of experimental chickens of the Tetra-X cross-country under the
influence of a variable pulsed electromagnetic field of ultra-low frequency with different irra-
diation regimes with increased and decreased protein levels in the diet. The possibility of influ-
encing the level of thyroid hormones in the body of chickens by selecting various modes and
duration of exposure to an alternating pulsed electromagnetic field of an ultra-low frequency is
shown.

Key words: alternating pulsed electromagnetic field of ultra-low frequency,
triiodothyronine, thyroxin, blood serum, Tetra-X cross.

Beenenne. Cpean pakTopoB OKpY>XKatoLLeli cpedbl, KOTOpble Bbi3biBalOT
3HaunTe/IbHble U3MEHEHUA (byHKU,I/IOHaJ'IbHOFO COCTOSIHMSI BMOIOrMYECKMX
OpraHM3MoB, 0co6as pofb NPUHAANEXUT 3NEKTPOMArHUTHOMY MOS0
(3MIM) [1, 2]. XXmeBas npupoga BO3HMKIA M 3BONIOLMOHMPOBaIAa BO B3au-
MOAEACTBUN C Pa3INYHLIMUN 3M1EKTPOMArHUTHLIMU (PaKTOpamu cpefbl — OT
ramma-u3nyyeHnii 1o MeasieHHO W3MEHSIIOLMXCA 3MIEKTPUYECKMX U Mar-
HWUTHbIX nonei 3emnu [3]. Mo3TOMy MOXHO MPEeANONOXUTb, YTO BCE Ana-
na3oHbl OMTI1 eCTeCTBEHHOIO MPOUCXOXAEHUS ChIrPaiv TY WU UHYIO POSib
B 3BOJTIOLIAN OPraHM3MOB N BCE 3TO KaK-TO OTPasn/ioCb Ha npoueccax Xns-
HegeATensHocTU [4].

ﬂ,eﬁCTBMTeﬂbHO, B HaCTofLLEee BPEMA HE BbI3bIBAET COMHEHWI TOT (baKT,
yto SMI ABnseTca HocuTeneM uHgopmauum B Guoctepe. [okasaHo, UTO
3MI cBepxHM3KoyacToTHOro (CHY) ananasoHa UCMonb3yeTcs, Kak faTtumk
BPEMEHMW 6MOMOrMYeCKUX PUTMOB [5], Kak HOCUTENb MPOTHOCTNYECKONA NH-
thopMaLmm 0 MPUBVDKEHNI 3EMIETPSICEHNTIA N M3MEHEHMS norofpl [6].

Hapﬂ,qy C 3TUM A0CTaToO4HO 60/1bLLIOE KONNYECTBO pa60T, KOTOpPbIE CBU-
[leTeNbCTBYHOT O NIYEOHOM W 3aLLMTHOM BAVSIHAWM MarHUTHOro nons (Mn).
Tak, Hanpumep, 3MEKTPOMArHUTHbIA CNEKTP aTMOCHepHbIX NPOLECcCoB
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BK/IHOYAET MHOFO/MIETHME rOA0BbIEe, CE30HHbIE, CYTOYHbIE, YacoBble Bapua-
LMK 1 pasnnyHble Nynbcauuy B 0671aCTU 0YEHb HU3KWX, HWU3KUX W pagmo-
YyacToT. Hapsiy ¢ 3TM 3HauMTenbHO 60nee BECOMBbIA BKNaf B OPMUpPOBa-
HWWN eCTECTBEHHOIO 3/1EKTPOMArHMTHOrO (hoHa BHOCAT MPOLECCHI, CBA3aH-
Hble C COCTOAAHMEM WMOHOC(EPBI Y MarHUToCHepbl 3eMn, KOTOpbIe CUIbHO
3aBUCAT OT CONHEYHOI aKTUBHOCTUW. Bonpocam CoNHeYHO-3eMHbIX CBA3E 1
reoMarHUTHbIX U3Ny4YeHNi NOCBALLEHO MHOTO paboT [7, 8].

BonbLuoli MHTEpeC TakXKe BbI3bIBAET M3Y4YeHME aHTPOMOreHHOro 3/eK-
TPOMarHWTHOrO 3arpsi3HeHVs OKPYXKatoLLLel cpefpl, Kak (hakTopa, KOTopbIii
NPUBOAUT K PasBUTUIO Pa3MyHbIX 3ab0neBaHUiA, B TOM YKCNe 3N10KaYecT-
BEHHbIX. [1pX 3TOM BHELUHME 3/1eKTPOMarHUTHbIE MOAS MOryT MOAYINPO-
BaTb 9/1EKTPOMArHWTHbIE CUMHAMbI UHAVBUAYYMA, NPUBOASA K HapyLUEHUAM
3NEeKTPOMarHWTHOro romeoctasa. CumtaeTcsl, UT0 B OCHOBE BO3HUKHOBEHWS
Pa3NNYHbIX BWAOB NaTOMOrNA NEXUT HapyLUeHWe pe3oHaHca 3neKTpomar-
HUTHBIX YacTOT KNeTOK opraHmsma [9]. B cBa3n ¢ aTum 0cobblii nHTepec
BbI3bIBaET MAEA UCMOMb30BAHNA UCKYCCTBEHHOTO MIT, KOTOpPOe OTBeYaeT Mo
CBOVM (PU3MYECKUM XapaKTepuCTMKaM reoMarHUTHOMY Moo 3eMan A4S
60pb6bI C HEraTMBHLIMW MOCNEACTBUAMM aHTPOMOrEHHOTO 3/1EKTPOMArHnT-
HOTO 3arpssHeHns. JanbHenilee pa3BuTue 3TON MAEN CBA3AHO C NPUMeEHe-
HVEM 1 NOABGOPOM rMMo-, FTMNEPMarHUTHOrO NOMe, AeNCTBYHOLWMX Ha pas-
NNYHbIE (U3NOMOTNYECKME N 0OMEHHbIE MPOLIECCHI BMONOrNYECKMX 0ObEK-
T0B. MO3TOMY paboThbl N0 M3y4YeHWtO 6uonoruyeckoro gelictans M as-
naoTcs Bee bonee akTyanbHbIMK [10, 11].

OG6LLeN3BECTHO, YTO B TKaHAX, Kyfa TUPEOUAHbIE rOPMOHbI LOCTaBNSA-
I0TCA C TOKOM KPOBMW, OHU NOANEXAT [el0AMpPOBaHNI0, NPUYeM OCHOBHas
YyacTb TMPOKCUHA MpeBpaLiaeTcs B TPUAOATEPOHUH, KOTOPbLIA SABASETCS
6ronornyeckn 601ee akTUBHLIM, YEM TUPOKCHH.

Mepexod TUPOKCWMHA B TPUAOATUPOHWH ABNSETCS HEOOXOAMMbIM 3Ta-
MoM peanu3almn ero 6uonormyeckmx 3exkToB. Ha CerogHsALWHWA AeHb
CYMTaeTCsl, YTO TPWUNOATUPOHWH, KOTOPbIA CEKPETUPYETCS LUMTOBWUAHOM
)KEene3oii M COOTBETCTBEHHO 06pa3yeTcs U3 TUPOKCKMHA MpW AenoHMpoBa-
HUK, ABNSETCA UCTUHHBIM FOPMOHOM LUMTOBUAHON XXene3bl, KOTOpbIli BNS-
€T Ha 06MeHHbIe NpoLecchl B opraHn3mMe. MNpu 3TOM TUPOKCUH MOXHO pac-
CMaTpMBaTb Kak CBOEOOpasHOe [eno TUPeoWAHbIX rOpMOHOB. COOTHOLLe-
HVie MeXdy TUPOKCMHOM W TPUAOATUPOHMHOM cocTaBnseT 7:1. Jlnwb He-
60MbLLIOE KOMMYECTBO TUPOKCUHA (okono 0,5 %) u TpuiAoaTUPOHMHA
(0,05 %) umpKynMpytoT B KPOBM B CBOBOAHOM COCTOAHMU. VIMEHHO OHU
ABNAKOTCA GUOMOTMYECKN aKTUBHBLIMU U ANMDYHANPYIOT Yepe3 KIeTOUHYHO
mMembpaHy. pu Heo6XOAMMOCTU FOPMOHLI OCBOOOXKAAIOTCA OT Genika u
NnepexoasT B CBOOGOAHOE COCTOAHME, BO3AENCTBYS Ha BCe BUAbl 06MeHa Be-
wecTs. CnegosaTtenbHO, YPOBEHb TUPEOMAHLIX FOPMOHOB B OpraHu3me
06ecrneymBaeT BaXKHble PYHKLMW U BAUSET Ha YPOBEHb MPOWU3BOAUTENBHO-
CTM 1 3,0POBbS XMNBOTHBIX.

Ileas paboThl — MCCELOBaTb 3aKOHOMEPHOCTb afanTalVOHHbIX peak-
UM LMTOBUAHOM >Kenesbl B YCNOBUSAX Pa3/IMYHbIX PEXUMOB 06/y4eHMs
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NTULGl cNaboin MHTEHCMBHOCTU MNEPEMEHHBIX WMMY/bCHBIX 3/1eKTpoMar-
HWUTHBIX Nonein ceepxHu3Koi yactotel (MAEMI CHY) n ypoBHs obecne-
YEHHOCTM MX PaLMOHOB NPOTEVNHOM.

Marepuaa u MeTOAUKA UCCIEAOBAHMI.
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CTaTuCTMYECKYt0 00paboTKy NOMYYeHHbIX Pe3ynbTaToB MPOBOAUAW C
NpPUMEHEHNEM METOA0B BapuaLMOHHONW CTaTUCTUKK. [OCTOBEPHOCTL onpe-
fenann no Kputeputo CTblOAeHTa C y4eTOM npefena [OCTOBEPHOCTU:
p<0,05; p=<0,01, p<0,001.

Pe3yabraTsl uccienoBanuii m ux odcy:xiaenmne. B npoBefeHHOM 3Kc-
nepuMeHTe HaMu MpefnpuHATa MOMbITKa WUCCMeA0BaTh B/IUAHWE UCKYCCT-
BEHHO CO3aHHOro B ycnosusx nabopatopun NMUEMM CHY Ha ypoBeHb
TUPEOUAHbIX FTOPMOHOB B OpraHusMe Kyp Kpocca Tetpa-X. Pesynbtatbl
B/IMAAHWS MEPEMEHHOr0 UMMY/IbCHOMO 3/1eKTPOMArHUTHOrO Mons CBepXHU3-
KOIi YaCTOTbl Ha BMOCUHTE3 TUPEOUAHbIX FOPMOHOB Ha 112-e CYTKM 3KCne-
pUMeHTa NpuBeseHbI B Tabs. 2.

Ta6nuuya 2. IuHaMuka GHOCHHTE3a THPEOHIHBIX TOPMOHOB B CHIBOPOTKE KPOBH
ONBITHBIX KYp nocje 112 qHeii o6.xyyenus (M £ m; n = 15 B kaxa0ii rpynmne)

I"pynna XMBOTHbIX
Mokasatenb KOHTpOMb- OnbITHbIE
Has nepBast BTOpas TPeTbA yeTBepTas
TpWinoaTUPOHMH
(Ta), mknion/n | 230%015 | 2728013 | 2794013 | 3061008* | 24240,15
TupokcuH (T,),
NK.MOAL/N 7,62 +0,22 6,99+0,11 7,06x0,30 6,24+0,10* | 7,42+0,19
* — p<0,05.

AHanm3npys pesy/bTaTbl MPOBEAEHHbIX WCCNeA0BaHNUi, Heo6X0aMMO
OTMETUTb, 4TOo nocne 112 gHeii o6nydeHus MMEMIT CHY oTmeuyeHo TeH-
[EHUMIO K pOCTy CoAepXaHns TPUAOATUPOHMHA B CbIBOPOTKE KPOBU MTULLbI
BCEX OMbITHBLIX FPYMM, 0OfHAaKO HanbOo/bLUNIA POCT BblN YCTAHOB/EH B Nep-
BOIN rpynne Ha 18,3 %, BO BTOpPOi rpynne — Ha 21,3 % 1 y Kyp TpeTbeil
onbITHOW rpynnbl — Ha 33,0 % (p<0,05) No CpaBHEHWIO C aHaNOrUYHbIM
nokasaTesnieM B KOHTposie. OfHaKO COAepXaHue TUPOKCUHA Y Kyp YKasaH-
HbIX OMbITHLIX FPYNM, HA060POT, UMENO TEHAEHLMIO K YMEHbLUEHUIO Ha
8,27 % n 7,34 % COOTBETCTBEHHO B MEPBOI 1 BTOPOI ONbITHbIX Fpynnax, a
B TpeTbeld OMbITHOW rpynne AaHHbIA NokasaTeslb yMeHbLIMACA Ha 14,04 %
Mo CPaBHEHUIO C aHaNOrMYHLIM MOKa3aTe/leM B KOHTPONe M npuobpeTan
BbICOKOA0CTOBEPHOE 3HadeHme (p<0,05).

PasHuLa Mexay nokasatensiMu YpoBHA TPUMOATUPOHMHA U TUPOKCUHA
B CbIBOPOTKE KPOBW Kyp KOHTPO/IbHOM W YeTBEPTON OMbITHOW rpynn Obina
HECYLLIECTBEHHO (CTAaTUCTUYECKN HEAOCTOBEPHOI). Pe3ynbTaTbl OMOCMHTE-
3a TMPeOUHbIX FTOPMOHOB B CbIBOPOTKE KPOBU OMbITHBIX KYP B KOHLE OMbl-
Ta nokasaHbl B Ta61. 3.

Ta6nuuya 3. /InHamMuKa GHOCHHTE3a THPEOHIHBIX TOPMOHOB B CHIBOPOTKE KPOBH
ONBITHBIX KYP nocjie 174 qHeii o0.xydenus (M £ m; n = 15 B kax10ii rpynmne)

I"pynna »XMBOTHbIX
Mokasatenb KoHTpOnb- OnbITHbIE
Has nepsas BTOpast TpeTba yeTBepTas
TpuinoaTUPOHMH
(Ta), NK.MOMB/A 2,84+0,1 2,61+0,06* | 2,66+0,17 | 2,88+0,1 | 2,99+0,03
TUpOKCUH (T4), oo 3,64
KM/ 4,73+0,13 | 4,61+0,20 | 4,06+0,04 4,71+0,23 +0.13%

* — p<0,05; ** — p<0,001.
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Mocne 174 pHeid 06nyveHWs, cogepXkaHne TPUMOATUPOHMHA B KPOBM
Kyp NepBOli OMbITHOW rpymnnbl JOCTOBEPHO YMeHblumioch Ha 8,01 %
(p<0,05), a BO BTOPOI1 rpymnmne oTMeyeHa TEHAEHLMSA K ero YMEHbLLUEHWIO Ha
6,34 %. PasHMUa MeXay KOHTPO/IbHOM W TPeTbel, YeTBEPTON OMbITHLIMM
rpynnamu 6bina HeCyL,eCTBEHHOIA.

Takxe 0TMEYEHO JOCTOBEPHOE YMeHbLUIEHWE COfepXaHusa TUPOKCUHA B
KPOBM OMbITHBLIX KYp BTOPOW 1 YeTBEPTOM OMbITHLIX FPYNM COOTBETCTBEHHO
Ha 14,16 % (p<0,001) n 23,04 % (p<0,001) No CpaBHEHMIO C aHANOMNYHbLIM
rokasatesieM B KOHTpone. Mexay TeM pasHuUa B KOMWMYECTBe [AaHHOro
ropMoHa B CbIBOPOTKE KPOBM KOHTPOJILHOW, MEPBOI W TPeTbel OMbITHbIX
rpynn 6bina MUHUMaLHOW UM He MpuobpeTana CTaTUCTUYECKU LOCTOBep-
HbIX 3HAYEHUIA.

Takum 06pa3om, B oOpraHu3me Kyp nepBoii U BTOPOW OMbITHLIX Fpynm, B
CPaBHEHUW C KOHTPONEM, MPU EXXeCYTOUHOM 06/1y4eHnn no 30 MuHyT M-
EMIT CHY B TeyeHve 6 MeCALEB C MOBbLILLEHHBIM M NMOHKEHHbIM COAep-
YKaHMEM MpPOTerHa B paLMOHe COOTBETCTBEHHO, Yepe3 112 aHei nocne Ha-
Yasa 3KCrneprMeHTa OTMeYeHa TeHAEHUNS, K POCTY KOHLEHTpauun B CbiBO-
POTKe KPOBW TPUINOLTUPOHMHA U YMEHbLLIEHWS TUPOKCHHA.

Mocne 174 pHeit nocne Hayana aKcnepyMeHTa HAa06OPOT OTMeYanu, no
CpPaBHEHMIO C KOHTPOJiEM, B KPOBW Kyp MEPBOI OMNbITHOM Fpynmnbl CTaTu-
CTUYECKW [OCTOBEPHOE YMEHbLUEHVE COAEPXaHUA TPUAOLTUPOHMHA, a Y
Kyp BTOPOI OMbITHOI FPynMbl — AOCTOBEPHOE YMEHbLUEHWE COAepPXKaHUS
TUPOKCUHA.

Mo cpaBHEHMIO C aHaNOrM4YHbIM NoKasaTesieM B KOHTPOJbHON rpynmne
Kyp, Npn exxeHeaenbHoM 06aydeHmn MNEMIT CHY no 30 MUHYT execy-
TOYHO Yepe3 HefleNllo B TeUeHVe 6 MeCALEB C MOBbILLEHHbIM U MOHUXEHHbIM
COZepP>KaHMeM CbIpPOro NpoTenHa B paunoHe ONbITHbIX Kyp, Ha 112-e CyTKu
3KCnepyMeHTa OTMEYeH CTaTUCTUYECKM [AOCTOBEPHbIi POCT B TPeTbel
rpynne TPUAOATUPOHNHA, & B YETBEPTON — OTMEYEHA NNLWb TEHAEHUMS K
pOCTY AaHHOro nokasatens. Ha 174-e cyTku onbiTa, Npn 60nee gimTenb-
HOM 3/1eKTPOMArHUTHOM 00/y4eHnn, Hao60pOT OTMEYEHO [OCTOBEPHOE
CHMXEHME YPOBHS TUPOKCKHA B KPOBU Kyp YETBEPTON rpynmbl.

3akimouenne. Ha OCHOBaHMM MPOBEAEHHbIX WCCNEAOBaHUA MOXHO
cLienathb BbIBOAbI:

1. YpoBeHb TUPEOUAHLIX FOPMOHOB B KPOBMW OMbITHLIX Kyp Mocne
Bo3gaeiicTeus MNEMIT CHY nmeeT TEHAEHUMIO K U3MEHEHMSIM.

2. CopgepkaHune TUPOKCMHA Ha 112-e CYTKM 3KCMEpUMEHTa B KpPOBWU
KYp OMbITHbIX rpynn Kpocca TeTpa-X HECKO/bKO YBEMYWUIOCh OTHOCU-
TeNIbHO MOKa3aTens KOHTPOSIbHOW TFpynMbl, MprobpeTas CTaTUCTUYECKM
[OCTOBEPHbIX 3Ha4YeHWIA B TpeTbeld OMbITHON rpynne (06/1y4YeHne Kyp B KO-
TOpOV NpoBoAnock Mo 30 MUHYT B CYTKWU, C MHTEPBAIOM OfHA HEAens B
TeueHve 6 MecqLeB, a KOPMIeHWe OCYLLEeCTBAANOCHL B COOTBETCTBUM C OC-
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HOBHbIM pPaLMOHOM Mpy NOBbILeHHOM Ha 10-15 % cofepxxaHuy NpoTenHa)
M0 CPaBHEHWIO C KOHTPO/EM.

3. CopepxaHue TpPUIAOATMPOHMHA Ha 112-e CYTKM 3KCMepuMMeEHTa B
KPOBM Kyp OMbITHBLIX rpynn kpocca TeTpa-X, Ha060pOT MMENO TeHAEHLMIO
K CHVDKEHWMIO, MpMobpeTas CTaTUCTUYECKN [OCTOBEPHBIX 3HAYEHW B TPETb-
el onbITHOI rpynne (061y4eHMe Kyp B KOTOPOI NpoBoAMnock no 30 MUHYT
B CYTKW, C UHTepPBa/IOM OAHAa Hefenif B TeyeHWe 6 MecALEB, a KOpMIeHue
OCYLLIECTB/IANIOCL B COOTBETCTBMMN C OCHOBHbLIM PaLMOHOM C NOBbILIEHHbLIM
Ha 10-15 % cofepxxaHveM NpoTenHa) no CPaBHEHMUIO C KOHTPOJEM.

4. CopfepxaHvie TPUAOATUPOHWMHA Ha 174-e CYTKM 3KCMEpUMeHTa B
KpoBW Kyp Kpocca TeTpa-X MepBoii OMbITHOW rpynnbl (061y4YeHVe Kyp B
KoTopoi nposogwnock no 30 MUHYT B CYTKW, B TedeHue 6 MecsLes, a
KOPM/IeHNe OCYLLECTB/IANOCL B COOTBETCTBUWM C OCHOBHbIM PALMOHOM C
noBbIWeHHbIM Ha 10-15 % cogep>kaHneM NPOTeMHA) MO CPaBHEHWIO C KOH-
Tponem 6biN0 AOCTOBEPHO MeHbLUe npu p<0,05. B Apyrnx onbITHbIX Fpyn-
nax pasHuua, No CPaBHEHMIO C KOHTPO/ieM, Oblna CTaTUCTUYECKN HELOCTO-
BEPHOIA.

5.  CofepxaHve TUPOKCUHA Ha 174-e CYTKM 3KCMepumMeHTa B KPOBU
Kyp Kpocca TeTpa-X BTOpOii (0611y4eHMe Kyp B KOTOPOI NpoBOAUIOCL NO
30 MUHYT B CYTKW, B Te4eHMe 6 MeCALEB, a KOPM/IEHWNE OCYLLECTBNANACL B
COOTBETCTBUM C OCHOBHBLIM PALIMOHOM C MOHMKEHHBLIM Ha 10—15 % copep-
XKaHvem npoTenHa) 1 YeTBepToli (06/1y4eHMe Kyp B KOTOPOI NPOBOAMIOCH
no 30 MUHYT B CYTKW, C MHTEPBA/IOM OAHA Hefena B TeueHne 6 MecsLes, a
KOpPM/IeHNe OCYLLECTB/IANACL B COOTBETCTBUWM C OCHOBHbLIM PALMOHOM C
NOHMKEHHbIM Ha 10-15 % cogepyXaHWem MpPOTenHa) OMbITHLIX TPy no
CPaBHEHWNIO C KOHTPOEM 6bI/1I0 A4OCTOBEPHO MeHbLUe npu p<0,001. B apy-
rMX OMbITHLIX FPyMnax pasHuua NPOTMB KOHTPOMA 6blia CTAaTUCTUYECKU
He0CTOBEPHOA.
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