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Annoramus. [Iposedeno uccaedoganue cemamonoeuueckux nokazamenei y Kopos npu 0eiicmeuu HU3KOUHMEHCUBHO20 NA3ePHO20 U3-
aywenus (HUJIH) na ghone mexronoeuueckoeo cmpecca. OQbsexm usy4eHuss — 6bilCOKONPOOYKMUBHbBIE KOPOGbL 20AUMUHCKOLL YepHO-ne-
cmpoii nopoOdbl, KOMOPbIM MOOAUPOBANU MEXHON02UHEeCK UL cmpecc U 6 danbHeliutem o3deiicmeosanu HUJIHU (dauna eoanvt — 830 Hm)
Ha X0AKY UAU X0 ¢ Kcno3uyued 5 u 15 Mun. é 3agucumocmu om epynnbvl JCUBOMHbIX. YCMano8uAu yseauueHue Koau4ecmaa Aetiko-
Yumoe 0o uemvipHaAOUAMbIX CYMOK, YMeHbUIeHUEe IPUMPOYUMO8 U 2eMO2A00UHA K MPembUM CYMKAM IKCHePUMeHmMa OMHOCUmenb-
HO 3HaYeHull unmaxkmuoix scusomuwix. Ipu oeiicmeuu HUJIU na gone mexnonsoeuueckoeo cmpecca pecucmpuposaii NOGblUeHUe 8
Kpoeu apumpoyumos, eemozroouna. Codepoicanue AeliKoyumog coomgemcmeao8ano yYposHio UHMAKMHbIX HCUGOMHbIX, 603DACMANA UX
@ynkyuonanvhas axmuerocms. Konyenmpayus eaymamuona 60cCmaHo6AeHH020 Y HCUBOMHbIX NPU MEXHOA02UHeCKOM cmpecce 0blaa
NOHUICEHA HA NPOMSAICEHUU 6Ce20 cpoka Habaodenus, ¢ ucnoavioeanuem HUIIH na gone mexnonoeuneckoeo cmpecca ee usmereHus
Oviau menee svipacerl. Ipumenss HUJIH na xoaky pecucmpuposaiu pocm co0epicanus eAymamuona 6occmanogiennoeo. Iloxkasa-
menu Kposu ceudemenbCmeyrom 06 aKkmusauu KOMIEeHCamopHo-nPUCHOCOOUMENbHbIX peakyuill opeanusma npu deticmeuu HHUJIH na
hone mexuonoeuveckoeo cmpecca.

KimioueBsbie ciioBa: mextonoeuueckuii cmpecc, HU3KouHmencugnoe aazeptoe uzayyenue (HUJIN), kopoesi, eaymamuon 60ccmanog-
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Abstract. The study of clinical-hematologic parameters under technological stress at cows and the effect of low-intensity laser radiation
(LILR) under technological stress was carried out. The study was carried out on high-yielding Holstein black-breed cows which were
modeled technological stress and subsequently exposed to LILR on the withers or ear with exposure time of 5 or 15 depending on the group of
animals. LILR with a wavelength of 830 nm was used. The study of hematological parameters of blood under technological stress in animals
showed an increase in the number of leukocytes up to 14 days, a decrease in the number of erythrocytes and hemoglobin by 3 days of the
experiment relative to the values of intact animals. At action of LILR under technological stress the increase of erythrocytes and hemoglobin
in blood was registered. The content of leukocytes in blood corresponded to the level of intact animals, their functional activity increased.

The concentration of reduced glutathione in animals under technological stress was decreased throughout the entire observation period.

When using LILR under technological stress in animals, changes in reduced glutathione were less pronounced compared to animals after
technological stress. When cows were exposed to LILR on the withers, an increase in the content of reduced glutathione in blood was
registered. The obtained results indicate that the changes in blood parameters are directed to the activation of compensatory-adaptive
reactions of the organism under the action of LILR under technological stress.
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MoJio4yHOe CKOTOBOICTBO — IIEPCIIEKTHUBHAS OT-
pacib XuBoTHoBoacTBa Poccumn. [8] Ilpu mpombliii-
JICHHOM COJEepXXaHUX IOBBIIICHUE IPOAYKTUBHOCTHU
JKMBOTHBIX COIIPOBOXKAAETCS YBEJIUYEHUEM YYBCTBU-
TEIBHOCTM K HETaTUBHBIM (DaKTOpaM KOPMJICHUS
U 3KCIUTyataiuu. [17] Y3-3a pa3BUTHA CTpecC-peakiiuu
OpraHM3Ma CHIKAETCSI PEe3UCTEHTHOCTh, KOTOpas 3a-
BUCUT OT paboOThl €ro KHCJIOPOTHO-TPAHCIIOPTHOM
CHCTEMBl M QHTUOKCHUIAHTHOTO COCTOSIHUSI, BO3HM-
KaeT pUCK MeTaboJMyecKoro aucbansaHca u 3aboJe-
BaemocTH. [7, 10, 14] DpUTpOUMTH TPAHCIIOPTUPYIOT
JbIXaTeJIbHbIE Ta3bl W BJIMSIIOT Ha TPUCTIOCOOUTEITH-
HBbIC pEaKkIMd OpraHuM3Ma K Pa3IMYHBIM YCIOBUSIM.
AHTHOKCHUIAHTHBIE CBOMCTBA B 3HAYUTEJILHOUN CTEIIE-
HU CBSI3aHBI C CUCTEMOI IIyTaTMOHA, BOCCTAHOBJICH-
Has ¢hpopMa KOTOPOIr'o B3aUMOMAEHCTBYET C aKTUBHBIMU
(bopMamu Kuciopona HeMoCpPeACTBEHHO, MO0 B Ka-
yecTBe cybcTpaTta (PEPMEHTOB AHTUOKUCIUTEIbHOM
cucteMsl. [4, 5] MccnenoBanme ocOOCHHOCTEH COCTOSI-
HUSI KPOBY U TJIyTaTHUOHA BOCCTAHOBJEHHOI'O P BO3-
JIecTBUM (PUBUKO-XUMUYECKUX (PaKTOPOB, OCOOEHHO
CTPECCOB M X KOPPEKIIMHM, BAXKHO IS OLICHKU CITOCO0-
HOCTU OpraHMW3Ma K aJlafTaiuu.

DKCIEepUMEHTATTbHO-KITMHUYECKNE UCTIHITAHUST CBU-
JIETEIBCTBYIOT 00 MCITOJIb30BAaHMH HU3KOMHTCHCHUBHO-
ro jaszepHoro usnydyeHuss (HUJIW) B BerepuHapHO
MeIWIHE MPU KOPPeKIMKU (DYHKIIMOHAIBHBIX Hapy-
IIeHU, TTogaBaeHus 00JeBbIX U MPOBOCIATUTEIbHBIX
peakuuii. [6, 13, 15]

Llenab paboThl — M3yyeHNE TeMaTOJOTrMYeCKUX ITOKa-
3aTesieid KpOBU U aHTUOKCUAAHTHOM CUCTEMBI Y KOPOB
MIpY TEXHONIOTUYeCKOM cTpecce u neiictsun HUJIN.

MATEPHAIJIBI U METOJbI

B ycimoBusx mpoMEBIIIIICHHOTO KoMIuieKca Himke-
TOPOACKOM 00JaCcTM MOPOBOIWJIM HCCIECIOBAHUS Ha
KJIMHUAYECKU 3I0POBOM MOJIOYHOM ITOITYJISIIUU BBICO-
KOMPOAYKTUBHBIX KOPOB 20AUMUHCKOU YePHO-NeCmpoil
nmopoabl BTopoi yjaktauuu (n = 60) B COOTBETCTBUM
¢ Hopmamu Poccuiickoit akageMuM CelbCKOXO3sIii-
CTBEHHBIX HayK, peKOMeHOaMsIMI EBpoIreiickoit KoH-
BEHIIMH O 3aIIUTE TO3BOHOYHBIX SKUBOTHBIX, MCITOJIb3Y-
€MBIX B 3KCIIEpPUMEHTAIbHBIX WJIM HaydHBIX Lessax (ETS
Ne 123, Crpac6ypr, 1986 rom).

MeTonoM aHajaoroB ObUIO COPMUPOBAHO LIECThb
rpym 1o 10 rour. B Kaxkaoit: 1 rpymia — MHTaKTHas; KO-
poBbI 2, 3,4, 5, 6 — noaBepraauch AeMCTBUIO TEXHOJIO-
TUYECKOTO cTpecca (B3BEIIMBaHUE, IIEPErpPyIITMPOBKa,
CMEHa pallMoHa, IpoBeIeHUe BeToOpaboToK). 3aTeM Ha
KWBOTHBIX 3, 4, 5, 6 TpyIIT eXKeTHEBHO B TEUEHUE CEMU
nHei Bo3aeiicTBoBanin HUJIN (miuHa BosHBI — 830 HM,
MotHocTh — 90 MBT): 3...5 MuH. Ha yxo0; 4...5 MUH. Ha
XOJIKY; 5...15 MUH. Ha yX0; 6...15 MMH. Ha XOJIKY.

Hdns  naseporepaluy  MPUMEHSUIA aBTOHOMHBIN
nasepHbiii aym «MapcHK» (HITO «Iletponazep»,
Cankr-IletepOypr).

ZKMBOTHBIX ONBITHBIX U KOHTPOJIbHBIX I'PYTIIT COAEP-
JKaJIi B OMMHAKOBEIX YCIIOBHSX. [ToCcTOSTHHO HabIomamm
3a TeMIIepaTypoll Tejla, 9aCTOTOM ITyJbca, AbIXaHHEM,
COCTOSIHMEM BbIMeHHU (peakuusi cekpera ¢ 2%-M pac-
TBOPOM MAaCTUINHA).

3abop kpoBu npoBoawau Ha 1, 3, 14 u 30 cyTku 1o-
ciie nepBoro Bo3aeiicteusga HWUJIN. 'emaTtonornyeckue

MoKa3aTeIy UCCIIeIOBaIM Ha TeMoaHaIu3aTope Abacus
(ABcTpus).

OueHuBanu MopPoPyHKIIMOHATLHOE COCTOSIHUE
HEHTpodUIOB Ha Ja3epHOM MHTEepGhEePEHIMOHHOM
mukpockone MUM-340 (Poccusi, ExatepuHOypr),
KMCIOJIB3YS JIa3ep ¢ AJIMHOM BOJHBI 650 HM 1 00BEKTUB
¢ yBenmueHueM 30x%. JIist 3axBaTa n300pakeHUM TIPH-
MeHgnu Bugeokamepy VS-415U (HIIK Videoscan,
Poccust) ¢ paspemienuem 782x582 nukceneit. PekoH-
CTPYKLIMIO N300pakeHus U3 MHTepGheporpaMM IMpoBo-
W METOIOM (Da30BBIX 11AaroB B mporpammMe WinPhast,
JUTSI TIOCTIEyTOIIet pabOThI UCTIOJIB30BAIM TTPOTPAMMY
FIJI (CIIIA) u Microcal Origin (Microcal Inc., CILIA).
ITpoToKOI MUKPOCKOITUHY BKJIFOYAJ BU3yalIu3aluio ¢a-
30BO-MHTepGhEePEHIIMOHHOTO 00pa3a KJIETKH.

KoHuleHTpalyio mIyTaTUOHa ONpeAessuii B ILIa3-
M€ KpOBU C TIpUMeHeHueM 5,5'-mu-tro-omc(-2-
Hutpoben3oiiHoi) kuciaotrel (JATHB) u 20%-ro pac-
TBOpa CyJab(pocaluumioBoii KUCIOTHL. [16] IIpoObl
¢doTomMeTpupoBaIU MPU JJMHE BOJTHBI 412 HM Ha crieK-
TpooTomeTpe.

ITonyyeHHbIe JaHHbIE 0OpabaThIBAIM B IPOrpaMMe
BIOSTAT. PaccunThiBaim CpeqHIon apupMeTHICCKYIO
" e¢ ommoKy (M*m), IOCTOBEPHOCTh pa3HUIIBI () O
kpurepuio CThIOIEHTA.

PE3VIJIBTATDBI

NccnepoBanme reMaToOJIOTUYECKMX  ITOKaszaTe-
Jiell BBISBWJIO WX WM3MEHEHWE TIpM TEXHOJIOTHYE-
CKOM CTpecce U IT0Ka3ajJ0 KOPPUTUPYIOIIEe BIUSHUC
HUJIN, kotopoe 3aBuCENO OT MeCTa BO3JACHCTBUS
Y1 BpEMEHU 3KCIO3ULIUU.

OO01Iee KOJIMYECTBO JIEHKOLIMTOB B KPOBU KOPOB
Mocjie TEXHOJIOTMYECKOTo CTpecca YBEJIMYMBAIOCh B
TeYeHUE TIEPBBIX 14 CYT., YTO CBUAETETHCTBYET O CBEPX-
MOOWJIM3AIIAN 3aIIUTHBIX CHUJI OPTaHM3MA. Y XXKUBOTHBIX
nocie Bo3aeiictBuss HUJIU B o6nactu yxa He OTMEUYEHO
M3MEHEHUI 00111ero KoJIMYecTBa JIEMKoIuToB. Jlazepo-
Tepanus Ha XOJKY ITOCJe TeXHOJOTMYecKOoro crpecca
CITOCOOCTBOBaJIa €ro TMOBBIIIEHUIO MO TPETHUX CYTOK
9KCTIEpUMEHTA, C 14 CyT. OHO TOCTUTJIO YPOBHS XMBOT-
HBIX MTHTAKTHOM IPYIIITHL.

IMonTBepxxaeHueM  ciayxaT MHTepdOperpaMMbl
HEHTPOdUIOB, KOTOPhIE BHIIBUIU MPU TEXHOJOTUYE-
CKOM cTpecce yBeanyeHue (PyHKIIMOHATbHO aKTUBHBIX
HEUTpO(UIOB M JereHepaTUBHO WM3MEHEHHBIX KJle-
TOK, 9TO OTOOpaXaJoch Ha MHTepdOoperpaMmax IIpo-
CTPAaHCTBEHHBIM IIepepacIIpeficICHUEM IIUTOILIA3MBl,
BHYTPUKJICTOYHBIX OpPraHe/Ul W sapa, IO CpaBHEHUIO
¢ HeHlTpouIaM1 UHTAKTHBIX XKUBOTHBIX. [Tpr HUJIN
Ha (OoHe cTpecca B TeUeHUE MEPBBIX TPEX CYTOK PEru-
CTPUPOBAJIA TOBEIIICHNE (PYHKIIMOHAIBHO aKTUBHBIX
HEUTpO(PUIOB M3-3a CHIDKEHUST KOJMUYECTBA JIETeHe-
paTUBHO M3MeHEHHBIX (popM. Hambosee BhIpaXKeHHBIC
n3MeHeHus1 Habmonanu npu aeiicteuun HUJIN B obnactu
XOJIKH.

ConepxaHue SpUTPOLIMTOB M TeMOIVIOOMHA ITOCe
TexHosornueckoro crpecca 1 HUJIN B uccnemyembix
rpynmax Takke YMEHBIIWJIOCh, TI0 CPAaBHEHUIO C WH-
TakTHOW. ¥ >XKMBOTHBIX mnocje npumeHeHuss HHUJINU
B 00JIJaCTU yXa OHO CTaTUCTUYECKM HE OTIMNYAJIOCh OT
rnokasarejieii ”HTAKTHOM IpYIIbl Ha MIPOTSKEHUU BCe-
T0 3KCHEPUMEHTA.

BECTHVIK POCCUNCKOW CEJIbCKOXO3AVICTBEHHOM HAYKM * Ne 6-2023
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Tabnuua 1.
Tematonoruyeckue nokasarenn KpoB1 KOpoB
npu Bo3geiicreuu HWIU
ANA KOPPeKLMM TeXHONOrMYeckoro crpecca, (M+m)

g = . .
& £ £ z
[pynna XMBOTHbIX % - §_N5 E 3=
cC = x = = X o
2g5| &F 2 £ =5
1 743+046  121£341  6,72+0,79
3 7424031  123+£2,27  6,73+0,82
NHTaKTHbIE
14 738+039  126+2,18  6,67+0,75
30 7412042 1212218 6,69+0,81
1 533+0,58*  99+4,74*  8,96+1,09*
TexHonornueckuii 3 542+0,52%  115+3,68* 9,88+1,41*
cTpecc 14 6,43+0,74  1274£3,01  9,33%0,65*
30 7334065  120£231  6,98+0,47
1 6,72+048  113+£2,48*  7,54+1,55
3 6,71£0,39  113+£2,54*  7,4241,33
HWIK, 5 mun. yxo
14 6,88+0,59  121+2,24  7,22+0,86
30 6,74+056  123+2,17  6,82+0,97
1 691057  121+437  7,47+1,13
3 7,04+£0,61 1224335  7,36%0,93
HWIK, 15 muH. yxo
14 7,89+0,85  1214£3,08  7,41+1,15
30 7,75£0,74 1214224 7,14%+1,06
1 7,57+£0,24*  123+248  8,32+0,97*
3 751£0,34* 1224232 8,15%1,02*
HUIW, 5 MuH. xonka
14 748074  123£2,12  7,11%1,07
30 7524056  120£2,17  7,26%+1,12
1 7,62+£0,39% 1204324 7,98+0,64*
794+0,61%  121£331  7,85%1,14*
HUIW, 15 MmuH. Xonka
14 787+0,64% 1244291  7,25+1,22
30 7,76£082 1224237  7,44+1,06
Hopma no Konapaxuhy,
2004 5.7,5 99...129 45..12,0

Ilpumeuanue. Cpennee + SEM, * — cTaTUCTUYECKU 3HA-
YUMBIE PAa3INYUST OTHOCUTEJIBHO 3HAYEHUI TPYIIIIBI KM~
BOTHBIX MpU TexHoJormuyeckom crpecce, p<0,05. To ke
B TAOII. 2.

Bozneiicteue HUJIM Ha xonKy (0cOO€HHO MpoaoJI-
KUTEJIbHOCTBIO 15 MUH.) CIOCOOCTBOBAJIO YBEJIMUYEHUIO
KOJIMYECTBA SPUTPOLIMTOB B TEYEHMUE BCErO SKCIEPU-
meHTa. ComepXaHue TeMOmIOOMHA TIPY HaIlpaBIICHUN
HWJIN Ha xonKy B TeueHue S uiu 15 MUH. HE OTJIMYA-
JIOCh OT ITOKa3aTesieil XXMBOTHBIX MHTAKTHOM TPYIIIIBI
(Tadm. 1).

B kxayecTBe OLIEHKU COCTOSIHUSI aHTUOKCUIAHTHOM
CHUCTEMBbI ObLT MPOBEIECH aHAJIM3 IIyTaTUOHA BOCCTa-
HOBJICHHOTO B KPOBHM KOPOB. 3HAUMTEIILHO N3MCHU-
Jlach TMHAMHWKA €ro KOHIIEHTpalnH, 3apUKCcUpoBaHa
pasHMIIA IO JaHHOMY ITOKA3aTeJII0 MEXIY WHTAKTHOM
M TPYIIION MOCe TeXHOJOTHYECKOIo CTpecca Ha IIpo-
TSOKEHUM BCEro HCCIeI0BaHUS. Y >KMBOTHBIX IOCIE
TEXHOJIOTUYECKOIO CTpecca OTMEUYEH HU3KUM YPOBEHb
BOCCTAaHOBJICHHOTO TJIyTaTMOHA, YTO TOBOPUT O CHU-
KeHUW aHTUOKCUIAHTHOM 3aIIMThI opraHm3ma. [locie
ucnosb3oBaHust HUJIM npoucxonut ee akTuBalusl.
Yepes tpoe cyTok mocyie BosneiictBusgs HUJIU B 06-
JIACTh yXa C 9KCMO3ULIMei 5 1 15 MUH. 1 XOJIKM (5 MUH.)
YPOBEHb IJIYyTaTUOHA BOCCTAHOBJIEHHOIO OBUI BBHIIIE,
YeM Yy XMBOTHBIX ITOCJIE TEXHOJIOTMIECKOTO CTpecca,

HO HMXe uHTakTHO# rpynmnsbl. I[Ipu HUJIM, nanpas-
JICHHOM B XOJIKY B Te4eHHEe 15 MMH. K TPETbUM CyTKaM
comepxkaHHMe IJIyTaTUOHAa BOCCTAHOBJICHHOIO CTaTH-
CTUYECKU 3HAYMMO HE OTJIMYajJoCh OT IoKasareseit
WHTAKTHOM TPYIITEL.

Hauwmnast ¢ 14 cyTok W DO KOHIIA 3KCIIEpUMEHTA
MEXIY XXMBOTHBIMUA MHTAKTHOM TPYIIIbl U OIBITHBIX,
KOTOPBIM IIPOBOAMIIN JIa3epOTEPaInio, U3MEHEHUIA 10
aHaJIM3UPYeMOMY IapaMeTpy He YCTaHOBJICHO.

ConepxxaHue 3pUTPOLIMTOB M KOHIIEHTpalMs TIe-
MOTJIOOMHA B KPOBW — MapaMeTpPhl JUIS OLIEHKH IIPO-
MMyCKHOW CTMOCOOHOCTM KHUCJIOpONa, OTpaxkalolne
€ro KOJIMYECTBO, KOTOPOE MOXKET OBbITh JOCTaBJICHO
Ha nepudepuio Ha eIUHUIYY 00beMa CepAeuHOro BbI-
opoca. [11] IIpu getictBun HUJIN BBIsIBIEHO MOBbI-
IIEHWe NOaHHBIX IOKa3aTeeil, YTO CBMIETEIBCTBYET
00 aKTWBAlMM aJalTallMOHHBIX pEaKIWii OpraHu3Ma
KOPOB. YBeJIMUCHUE COIEp:KAaHUS SPUTPOIUTOB II0-
3BOJIIET OXUAATh Oosibliero Beiopoca AT® u okcuna
a30Ta M3 KPACHBIX KPOBSHBIX KJIETOK, YTO YCHUIMBAET
Ba3OIWIATALIMIO U YIy4YlllaeT IPUTOK KPOBU K OpraHam
M TKaHSM. [2] I'myTaTMOH U IMIyTaTUOH3aBUCUMbIE 9H-
3UMBI CIIOCOOCTBYIOT amalTallid K OKWCIUTCIHBHOMY
crpeccy. [3, 18] IIpu Bcex Bumax Bo3nmevicteust HUJIA,
KCIOJIb3YyeMbIX B paboTe, BOCCTAHOBJICHME LJIYTaTHO-
Ha IPOM30LUIO paHbllle, YeM IIPU TeXHOJIOIMYECKOM
cTpecce. YcraHoBieHo, yto HUJIN akTuBupyeT KoM-
MeHCATOPHO-TIPUCIIOCOOUTEbHYIO PabOTy OpraHu3Ma.
Ipu cTpecce B,-anpeHoperenTopsl MOBBIIIAIOT CO-
nepxanne TAM®, cHIKAOT KOJIU4ecTBO MoHOB Ca’t

Tabnuua 2.
CopepxaHue rnyTaTHOHa BOCCTAHOBNIEHHOTO B KPOBM KOPOB
npu Bo3peictauu HUMN
ANA KOPPEKLMM TeXHONorMyeckoro crpecca, (M+m)

JTan uccnefoBaHus, BoccTaHoBneHHbII
[pynna XMBOTHbIX
CyTKM [NyTaTOH, MMONb/N

1 0,21+0,07

VHTaKTHble 3 0,22:£0,03
14 0,25+0,06

30 0,24+0,04

1 0,14+0,01*

TexHonoryeckmii cTpecc 3 0.12+001*
14 0,18+0,01*

30 0,19+0,03

1 0,16+0,06*

3 0,160,12*

HWIK, 5 mun. yxo 1 0.2340,11
30 0,23+0,07

1 0,15+0,3*
3 0,18+0,07*

HWIK, 15 muH. yxo 1 0.23+0,07
30 0,25+0,03
1 0,17+0,05*
HUIK, 5 MuH. Xonka 3 019:+0,07*
14 0,27+0,14

30 0,25+0,12
1 0,19+0,06*

3 0,23+0,07

HWNK, 15 muH. xonka 1 0,24£0,08
30 0,23+0,09
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B IIUTO30JI¢ B HEUTpodMIax, UHTHOMPYIOT 00pa3oBaHKE
CymnepoKcHuaa U BbIACICHME 3J1acTa3bl, TAKUM 00pa3oM
MPENsTCTBYIOT paboTe HEUTPOGhUIOB KaK YYaCTHUKOB
uMMyHuteta. [19] M3BecTHO, YTO CYIIECTBYET IIPO-
1ecc nepekimodeHus (switching) 3,-anpeHopenentopos
¢ Gs-6enka Ha Gi-0emok, ypoBeHh HTAM® Ipu UX ak-
TUBaLIMU OYIeT CHIXKAThCSA B pe3ynbrare (pochoprmm-
poBanus. [20] Bunumo 3To MpoOUCXOAUT NP ACHCTBUN
HWJIN, xorna Ha uHTepdoperpaMmMax perucTpupyeTcs
yBeJrnueHue (yHKIMOHAIbHO aKTUBHBIX HEWTpodu-
JIOB. DTO 0OYCIIOBJIEHO TEM, YTO DHEPTHS JIEKTpOMar-
HUTHBIX BOJIH, TIpeo0pa3ysiCh B aKyCTOJIEKTPUUECKIE
KOJIe0aHMsI, THUIIUMPYET MEeTaOOIMICCKUE TIPOLIECCHI
B KJIETKE, TNPHUBOIAS K CYIIECTBEHHBIM H3MEHEHMSIM
OMOXMMUUYECKUX, (PU3UOJIOTUUECKUX U (PYHKIIMOHAb-
HBIX ITApaMETPOB, U MIPOSIBIISIETCS B YBEIMYCHU U aKTUB-
HOCTU HEUTPOGUIIOB 1 YCWJIEHUU CUHTE3a TITyTaTHOHA
BOCCTaHOBJIEHHOTO. [1, 9, 12]

Takum obpazom, aericteue HWUJIW npuBoauT K no-
BBIIIICHUIO amanTallMOHHBIX peaKlMii opraHm3Ma Xu-
BOTHBIX.
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