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MeTonoM 3JIEKTPOHHOTO HapaMarHATHOro pesoHanca (DIIP) 6blo MpOBEIEHO HCCIENOBAaHHE HHTCHCHBHOCTH
HpOyKIHH okcHa asota (NO) myTem anamsa kosmdectsa NO-cofepkailix HapaMarHATHBIX KOMIUICKCOB B TKaHsIX
cepilla, HeUYeHH W COMHHOTO MO3Tra KpEIC 7- B 16-He[deIbHOTO BO3pacTa, pacTyIHX B YCJIOBHAX OrpaHHYCHHS
HnofgBIKHOCTH. lIpomykrua okcHAa asoTa OIeHHBajJach OO HHTeHCHBHOCTH cHrHamta OIIP, npmmapsexamero
KOMIIekey smoTHIIATHOKapOaMara  (JIDTK),-Fe*t-NO. Tlonydennbie pesy/ibTaThl MOKA3HBAIOT, YTO POCT B
YCJIOBHAX OrpaHHYEHHS ABHIaTeIbHOHM aKTHBHOCTH IPHBOMHUT K yBeIHYeHHIO Nponykmud NO Bo BeeX HCCIIeTyeMBIX
opraHax, IIpH 3TOM HaHOoJIbIIee yBeJIMYeHHe HabIofaeTcs y KphIc 7-He[lelIbHOTO BO3pacTa.

Kmouesbie ciioBa: OKCHJ1 a30Ta, Cepalne, NeuYcHb, CIIAHHOH MO3T, SHCKT‘pOHHbeI HapaMaI'HHTH])]ﬁ pe30HaHC.
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BeepeHue

JlBurarenbHasi akKTHBHOCTb — OCHOBHOE CBOWCTBO JKH-
BOTHBIX W YeJTOBeKa, HeOTheMJIeMasl JacTh JKU3HU W Pa3BU-
THST KaxIoro oprannsmMa. HopmaiabHoe QyHKIIMOHHPOBAaHME
OpraHM3Ma TBICSUYETICTHSIMA Pa3BUBAJIOCH B COYCTaHNH C
AKTHBHOH JIBUTATENBHON JIeATeILHOCTRIO. B yCIoBHsIX Tpo-
W3BOJICTBEHHON M TOPOACKOM CpPellbl KM3Hb COBPEMEHHOI'O
YeJIoBeKa IPeTIaraeT OpraHu3My COBEPIICHHO HEOOBMHYIO
(hopMy KUZHEIESTSIPHOCTH €0 OPraHOB M CHCTEM, KOTOpast
OKazajach Jlajleka 10 YPOBHIO J[BHTATSIPHON aKTHBHOCTH H
6e30acHOCTH 0T HeoOXOMMMBIX TpeGOoBaHMH, 3aJI0KEHHBIX
9BOJIOTISH. ABTOMATH3AINS W KOMIIBIOTEPHU3AIHSI TPpy/Ia 1
OBITa, TMACCHBHEIN OTMBIX, PasBUTHE TPaHCIOPTA W APYTHe
YCIIOBHST OIPESIISIIOT MaJIOOABIKHEIN 00pa3s JKU3HA COBpe-
MEHHOT'O YeloBeKa. B TeueHWe KM3HM HEepelKo IO BIIH-
SIHAEM KaKMX-JM00 TpeOOBaHHWI BHENIHEH Cpelbl YpPOBEHb
JBUTATETIPHON aKTUBHOCTH M3MEHSISTCSI B CTOPOHY €ro II0-
BBIINCHUS WK MoHKeHnsT. Ecim deoBek maMeHsieT obpas
JKA3HH TaK, YTO €ro [JBUraTejIbHAsi aKTUBHOCTH II0 HE00-
XOJIMMOCTH CTAHOBHUTCSI HU3KOM, TO €0 OpraHu3M JOJLKEH
MpUCIIocalbIMBaThCS K HOBOMY COCTOSIHHIO. B sTmX ciyda-
SIX pasBUBaeTCA CIeIdIdecKasl aalTalysl, CBOISIMAasics K
CTPYKTYPHBIM ¥ 0OMEHHBIM HApYIICHUSM (QYHKITAM MHOTHX
OpraHoB M cHcTeM opranmsma. Hapacrarornee orpanindeHne
IBUTATETPHON aKTUBHOCTH CTaHOBHUTCS CEPbE3HOM yrpo30i
IUISL 3MOpPOBBSI, B TOM YHCJIC YBEIHUMBASI PHCK CEPICUHO-
COCYIWICTHIX 3a00JIeBaHMIMA.

Haxonzen OGospmmoit ¢axTHYecknii MaTepHasl IO BIIH-
SIHUIO OTpAaHWYEHHsl [BUTATEIHPHON AKTHBHOCTHM Ha oOpra-
HP3M Y€JI0BEKa H KMBOTHBIX, OJHAKO OOJIbINass 9acTh STHX
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JAaHHBIX OblIa IIOJy4eHa B paMKaX PEIICHHH KOHKPETHBIX
3a/1ad KOCMHYECKOH MenuiuHbl. OrpaHddeHHe IBUTATENIb-
HOH aKTHBHOCTH BeJleT K MopGOoQyHKIIHOHAILHEIM CIBUATaM
B OCHOBHBIX HM3HEO0eCIICUMBAIONINX CHCTEMAax: HEpPBHOM,
CEpIEUHO-COCYAUCTON, MBIIICYHOH, SHIOKPHUHHOH BIIJIOTDH
J0 IATOJIOTMYECKUX COCTOSIHUHM B 3aBHCHMOCTH OT IIPO-
JOJDKATEIbHOCTH U CTEIEHH OIPaHHYCHHS JBHUTATeNIbHOH
akTuBHOCTH |1-6]. OCHOBHBIM (PAaKTOpPOM, IPHUBOISIAM K
5TOMY IIPOLIECCY, SIBJIETCS YMEHblIeHHE adPepeHTHON UM-
IyJIbCAIliH, YTO BEI3BIBAET CHIDKEHUE TOHYCA LEHTPaJbHOH
HEPBHOH CHUCTEMBbI, U3MEHEHHE CTPYKTYPbl H (YHKIHU CH-
HAIICOB, TPOPHUKH MbIIT [6].

Bonpmio#l wHTepec IpHUBJIEKaeT ydacTHEe B MEXaHH3Max
Pa3BHTHS PasjIMYHbIX IATOJIOTHISCKIX COCTOSIHHIA OPraHH3-
Ma CBOOONHOPAJUKAIbHOIO COSJUHEHHS — OKCHJl a30Ta
(NO). NO usBecTeH Kak OH M3 BOKHEHIIMX CHIHAJIBHBIX
MOJIEKYJI, PEryIUPYOIHX HH3H0IorHIecKie GYHKIUNA Opra-
HHM3Ma U MeTabo0JM3M KJIETOK, OH IIHMPOKO PacIpOCTPaHEH B
HEPBHOM M CEpIEeYHO-COCYIUCTOM crcTemax |7—-14]. M30w-
ToyHOe opmupoBaHre NO MOKET 3aMETHO CHIKATh TOHYC
IJIAJKOMBIIIEYHBIX KJIETOK, YXYIMATh (YHKIHIO 3HIOTEIHS
M IPSIMO YIHETATb COKPAaTHTENbHYI (GYHKIHIO MHUOKapHa,
9YTO HAOJIIONaeTcsl IIPH CENTUYECKOM H I'éMOPPArHIeCKOM
moke, octpoMm wuH(papkre Mmuorappa [14-16]. C  ommoi
croponbl, NO o0KasblBa€T TOKCHYECKO€ [CHCTBHE, CBSI3aH-
HO€ ¢ HapylleHHeM MHTOXOHIPHAIbHOIO OKHCJIUTEIbHOIO
¢docdoprmpoBanns, 06pa3oBaHHEM CBOOOTHOPAIUKAIBLHO-
I'0 COSMHEHUS IEpOKCHHUTPUT-aHHOHA, KOTOpOe OJIOKUPYeT
Psil HEHpOHAJBHBIX PELENTOPOB, MHAKTHBUPYET (GEpMEHT
cynepokcumemytasel (COJl) # BbI3BIBaeT yriryOieHue
cBOOOHOPAUKAIBHOIO OKUCIICHHSI, IIPUBOJSIIEro K rube-
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m xretkd [16-19]. TlomMumo Ba3ofUIATHPYIOIIHX, HEHpO-
TPaHCMHTTEPHBIX U CTPECCIMMATHPYIOINX CBOMCTB, HECo-
MHEHHO, yyacTe NO B peakImsxX OKCHIaHTHOTO cTpecca,
[IIyTaMaT-KaIblIMeBOro Kackaga u Bocmaienms [13]. NO
BHITOJIHSICT CBOM (DM3MOJIOTHYCCKHE (PYHKIHH, CBSI3LIBASICH
¢ monamn kenesa (Fe) B cocrae rema, ymbo depes
S-HAUTpOosHIIHpOBaHHe OIIKOB, a TakKe IPHHAMACT yJacTHe
B IIeI0M psafte Groxummdecknx peakiwii |13,20-23]. Mexa-
Hu3M TokcnaHocTH NO BKIOUYaeT B ce0s1 KOBAJICHTHYIO MO-
AuduKamo 0eJIKOB IPH B3aNMOISHCTBHN C MX THOJIOBBEIMA
TpyIIIamMH, a TakKe HelocpefcTBeHHoe HoBpexaeHne J[HK.
B To Xe Bpems eCThb M IPOTHBOIIOTIOXKHAS TOUKA 3PEHMS,
COTTIACHO KOTOpoH M36BITOK NO CIyXKHT KOMIICHCATOPHBIM
¢daxTopoM. NO, akTHBHpYS pacTBOPHMYIO I'eMCOICPKAIIYIO
TyaHHJIATIHKJIa3y, MOBHINAs CHHTE3 ITMKJITYecKOro TyaHOo-
suaMoHopochata (cGMP), Moker U 3ammmars HEHPOHBI
IIpH TOKCHYECKOM BO3NEHCTBHM TiIyTamaTa. TakmMm obpa-
30M, IIPOSIBICTCSl JBOMCTBeHHas mpupoga NO, mpucy-
masi MHOTHM IIPHPOTHEIM MOXYJIATOpaM; IPOTEKTHBHEIC H
mopakarorue cBofictBa NO, BHANMO, OHNpPENENSIOTCS ero
BHYTPHKJICTOUHON KoHIeHTparmeid [13,21-26]. Cunraeres,
gro cucreMa NO sBIsgeTcd ONHAM W3 YHHBEpPCAJbHBIX
(haKTOPOB PEryISIINN CTPECCOPHBIX M aJallTHBHEIX OTBETOB
opraausma. MssectHo, uro cucrema NO HrpaeT BaXHYIO
pOJIb IIPH afallTalliy OpTaHN3Ma K PasiIMIHEIM H3MEHEHHSIM
BHEITHeH cpefbl ¥ BHEITHMX YCIOBHH, BIYINX K CTpeccy
(Manyxuna, Manpmmes, 2000; Manukhina, 2006; Curiukos,
3apunosa, lainymwHoB, 2017). Ha ceromust mokasaHo, 4ro
6e3 HOpMaJIbHOTO KierTouHoro merabommsma NO HeBos-
MOKHO IOJIep/KaHie ONTHMAJBHOTO COCTOSHHS 3TOpPOBBS
YeJoBeKa M MPOTeKaHMe IIPOISCCOB afalTalliid OpraHA3Ma
K pa3sIMYIHBM (HaKTOpaM CpefInl, B TOM UHCIe K PH3HICCKAM
Harpyskam |25-28].

Taxrm o0pasoM, OfHON M3 IEpCHEKTHBHEIX MHIICHEH
AT TepalleBTHISCKNX BMEIIAaTeILCTB IPH  OrpaHMYCHAN
nogBmwxHOCTH BoIcTynaeT cucrema NO. Ilenmpro Hacros-
TeHt paboThl SIBIIASTCS] CPABHATEINIBHEIN aHAIH3 COflCpKaHHS
NO B TKaHfIX COMHHOTO MO3Ta, cepilla M IIeYeHH KpEIC,
pACTYIIX B YCIOBHSX HEOTpaHMICHHOM W OIpaHWICHHOH
TMOBWKHOCTH. OTrpaHHYeHHOH IOABIDKHOCTH J0OHMBAIIHCH
IIOMEII[CHAEM JXMBOTHHIX B CIIeI[HaIbHEIC KJICTKHA-TICHAEL,
HavmHAg ¢ 3 HERIBHOTO BO3pacTa.

1. MeTtopabl n opraHnsaumsa
nccnepoBaHug

B nmrepaType oImcaHBl pasiMuYHBIE CHIOCOORI YaCTHYHON
1 IoJHOM mvMoOmm3anyy xuBoTHBIX. IIupokoe pacipo-
CTpaHEHHUEe IIOJIYIHIIO MOJEIMPOBAaHUE OIPAHUYCHHUS JIBHTa-
TeJIbHOH aKTUBHOCTH IIPH COACPKAHIH KUBOTHBIX B KJIETKaX
Majioro oobeMa. YUuThIBas XapaKTePUCTUKY IIOBCEIHEBHOIO
OIpaHUYEHUs] JBHTATEIbHOH AKTHBHOCTH, OCHOBHBIM Tpe-
0oBaHHEM OTBEYaeT MOJE/Ib HApACTAOIEro OIpPAaHHYCHHS
HIOJBIDKHOCTH C IIOCTEIICHHBIM YBEJIMYCHHEM BpEMEHU HM-
MoOMIM3aIMd KphIC B KileTKax-leHanax. Ilepensuras nepe-
TOPOIKY, U3MeHsIeTCc 00beM IIeHalla B COOTBETCTBHH C Pas-

Mepam XABOTHOTO. IlepBEre Ba THS BpeMsi OrpaHHYCHHS
JBUTaTeIbHOM aKTHBHOCTH COCTABIISIeT 1 h, a B maipHeHIIeM
yBenmumBaeTcs Ha 2h uepes kaxaple 2 qas. [lonydennas
9KCIIepUMEHTaIbHass MO II03BOJIMIA CO3[aTh OMHAKO-
BYIO CTeIIeHb ,)KeCTKOCTH® OIpaHMIeHHS IIOBIKHOCTH IS
BCEX JKABOTHEIX, UTO SIBJISIETCS] HEOOXOMMMEIM YCIIOBHESM JIJIST
TIOJTy9CHHS COITOCTABAMEBIX pe3yIbTaToB. [laHHas Moelb Xa-
paKTepH3yeTCsl OTCYTCTBHAEM JOMOTHATEIHHEIX IIOBPEKIA0-
X GaKTOPOB M MPOCTOTON TEXHHIESCKOTO OCYIIeCTBIICHHS
7 [aeT BO3MOXKHOCTb PAacIlCHHBATh HaOIIOaeMEle M3MeHe-
HPASl KaK pesy/IbTaT afalTallil OpraHM3Ma K COOCTBEHHO
CHIDKEHHMIO JIBHTAaTeIbHOM akTHBHOCTH. CIleyeT OTMeTHTS,
9TO WCIIOTb30BAaHHEBIA PEXMM OTPAaHMYCHAS MOBILKHOCTH
HE SIBJSICTCS JKSCTKMM W, HECOMHEHHO, YMEHBIIaeT CTpec-
COpHYIO peakiuio. JKMBOTHBIX KayKIbI AeHb BHITYCKAIM, H
OHH WMeJH BO3MOXKHOCTh KOMIICHCHPOBATh BHIHYKICHHYIO
TAITOKIHE3HIO.

HccrenoBanms IpoBeeHB Ha Tab0paTOpHBIX OecIIopo-
HBIX KpBICaX, KOTOPHIX pasgelrId Ha 2 Tpymmer I —
KOHTpOJIbHASI TPyIIa, KOTopast CofepiKanach B CTaHAapTHEIX
ycloBHSX BHBapHs; Il — ombITHast rpymmma, KoTopasi Co-
Jep:kanach IpH OrpaHMYeHMH HoaBmKHOCTH. Ilo BospacTy
JKMBOTHBIX Pa3fe/iId Ha 2 TpyIIBL KpEBICH /- U 16-He-
JeIBHOTO Bo3pacTa. KpeicATa pocim B YCIOBHSIX OrpaHH-
YeHNsI IOJ(BIDKHOCTH II0 JOCTIDKCHHIO MMH 3 He[eIbHOTO
BO3pAcTa, IIOSTOMY B IIEpBOH TpyIIIe IIPOXOLKATEILHOCTD
OrpaHMYeHHAS MOJBIKHOCTH COCTaBHIIO 30 CYyTOK, BO BTOpOH
90 cyTok cooTBeTCTBeHHO. B Kak[0ii BO3pacTHOH rpyIiie
n=15 OmanMm n3 Haubosee >QPEKTHBHBIX M HPSIMBIX
METO/IOB OOHAPY)KCHHSI M KOJIMIECTBEHHOT'O OIIpeflelICHHAS
NO B Omosormueckux obpasmax sBistercsi meron OIIP-
CIICKTPOCKOIINHA C WCIOJIb30BaHHEM CIIMHOBOH JIOBYIIKIL
Mertop CIIMHOBOrO 3aXBaTa OCHOBAaH HAa peaKI[HH pajrKaja
NO co cnmHOBOHM JIOBYMIKOH. DBEIT IpHMEHEH KOMILIEKC
Fe2+ ¢ mmormmmrnokapbamarom (JI9TK) mis saxsara
NO u QopmHpoBaHHS YCTOHYABOrO TPOMHOI'O KOMILIEKCA
(TOTK),-Fe?+-NO [29,30]. [l 06pasoBaHusi B OpraHu3Me
JAHHOT'O KOMILIEKCa XKABOTHBIM BBOJIHIICS BBOJHEIN pacTBOp
JIOTK-Na B moze 500mg/kg B 2.5ml Bomel BHYTpHOpIO-
IMMHHO M pacTBOp NUTpara xeesa |cyiabdar xenesa (IT)
(FeSO4 - TH,0, Sigma, USA) B nose 37.5 mg/kg -+ rmrpar
HaTpus, 187.5 mg/kg BHYTpHMBIIIEUHO (ITOAPOOHOCTH METO-
ma ommcaHsl Hamu panee) [31,32]. JloBymky okcuua asora
BROmMM 32 30 min jro Bekpertsi. Komiutexe JIOTK-Fe (IT)
B3amMofieiicTByeT ¢ NO, B pesy/IbTaTe 9ero obpasyeTcs CTa-
OWJIbHBIA pajiKasl ([[3TK)2—F62+—NO. JlaHHBIT KOMILTEKC
sBysiercst mapamaraaTaeiM (SFe = 1/2, u IN = 3/2) u mosker
6bITh 3aperrcTpupoBan MeronoM D1IP [30]. Komrutekcr xa-
PaKTEepH3YIOTCS JIETKO pacliosHaBaeMBM crekTpoM DIIP co
3HaueHreM g-(akropa g = 2.035 U TpHILIIETHON CBEpPXTOH-
koif cTpykTypoit. KomrgectBo NO oreHrBanoch 0 HHTCH-
CHBHOCTH XapakTepHoro curaajia D1IP, mpuHajiexamero
xomruiekey (JIDTK),-Fe?*-NO. Curnasib cpaBHHBAIIH 110 Be-
JIMYHE MHTeTpaIbHON HHTEHCHBHOCTH, TaK KaK MHTErpajb-
Hasl FHTeHCHBHOCTH curHaa DIIP npsmvo mpomnoprioHaasHa
KOHITCHTPAIMH [apaMarHUTHBIX KomiutekcoB [30]. Yepes
30 min mocie BBeEHHS IpellapaToB HAPKOTH3WUPOBAHHYIO
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ypeTaHOM KpHICy (DHKCHpOBAIM Ha OIEpallioHHOM CTOIe,
BCKpBIBANIM, H3BJICUCHHBIC OpraHEl OBICTPO IIPOCYIIHBAIIH
7 3aMOpaXMBaJl B JKHAKOM a30Te B KaIIUIIApax I
n3MepeHntl. [[1s mccnegoBaHms 3a0Hpai TKAaHH Ceppla,
IICYCHN W CIMHHOTO MO3Ta JKMBOTHBIX. Permcrparmst criek-
TpoB OIIP npuroroieHHBX 00pasoB IpoBOIFIIACH Ha
cnektpomerpe OIIP X-nmanasoma ER-200E-SRC  ¢upmbt
nBruker* EMX/plus ¢ Temmeparyproit npmcraBkoii ER
4112HV npu 77K. Bo Bcex 3KCIIEpHMEHTaX COXPaHSIICh
TIOCTOSIHHEIMHA CJIeptyrormue napameTpsl: CBY-mommmocTs —
30 mW, monyssist — 5 G, yerierne — 4104, nocrosiHHAs
Bpemenn — 100ms, Bpemsi sammcu crnektpa — 50s u
uncio HakolleHr# — &. IIpm HaKOIIeHHAX W permcTpa-
I[MH CIeKTPOB HCIOIH30BaJICS KOMIBIOTEp CICKTpPOMeTpa
»Aspect 3000 ¢mpmnr ,,Bruker”. HemocpencrserHo Iie-
pex M3MepeHHeM TOTOBEIT oOpasell, YyCedeHHBIH o dopme
KIOBeTHl IJISI M3MEpeHHH, B3BemmBaeTcs. Macca oOpasmos
IOJDKHA COCTaBJATh okoilo 100mg AmIumTyna CHIEKTpoB
OIIP Bcerna HOpMmpyeTcss Ha Bec o0pasia M Ha aMILUIH-
Tyny curHaiza OIIP stamorHOro ofpasma (mompoGHOCTH
MeTOIKA M3MepeHHi curHaaoB DIIP meTanbHO M37I0MKEHEI
pamee |31]).

IIpu cratucTrdeckoit 06paboTke MOTydYaln cpefiHee 3Ha-
YeHMe M3MepsieMOH BeNMYMHEI M CTaHAApTHYR ONMOKY
cpemero M+SEM. C npumernennem f-kpurepust CThIOICH-
Ta U U- xpurepns MaHHa— YHUTHH NIPOBEpSIH J{OCTOBEp-
HOCTh OTJIMYHS CPe[HIX 3HaYeHHI ypoBHe# NO B pasHBIX
TKaHSX KPBIC PasHOro BospacTa. Pasimums canranm sHaud-
MbIMH TIpH p < 0.05.

2. PesynbTartbl nccnegoBaHna U UX
obcyxpeHue

Merogom DIIP 6plr M3ydeHBI TKAHW Cepilia, CIIHHHOIO
Mo3ra U II€YeHH Kphic 7- U 16-HeNeIbHOrO BO3pacTa,
pPACTYIUX B YCIOBHAX OTrpaHMYCHHS ITOBIKHOCTH, a TaKKe
KOHTPOJIBHEIX KPBIC COOTBETCTBYIOMIEro BospacTa. Bo Bcex
H3MEpeHHHIX crekTpax DIIP permcrpupoBain XapakTepHEIA
TPUIICTHBI CHTHAl OT KOMIIIEKCa Ha OCHOBE CIIHMHOBOH
nosymku (JIDTK),-Fe?*-NO, narerpabHas HHTEHCHBHOCTD
KOTOpOro IpsMO MpOIOpIHOHATBHA cofepkanmo NO B
obpastie.

Ilpu conocraBnenun croekrpoB OIIP Tkameir cepama
KpeIc 7- 1 16-HefleIbHOTO BO3pacTa, pacTyIX B YCIIOBHSAX
OTPaHMYCHNN HOABIDKHOCTH, OBUIO OOHApY)KSHO YBelde-
e comepkannsi NO B TkaHsx cepmia (puc. 1): mocie
npeOpBaHusi B ycsoBusiX 30-CyTOUHOH TI'MIIOKMHE3HH Ha
148.7%, nocne 90-cyrounoit — Ha 73.2% 110 cpaBHEHHIO C
HIOKa3aTelsIMI KPBIC KOHTPOJIbHOM rpymmsl (p < 0.05). Pocr
B yenoBusix 30- n 90-cyTouHOro OrpaHMYIeHHs IOBHKHOCTH
BEI3BaJl MOBGLIIeHHWe cofepikaHrss NO B TKaHAX II€YeHH
kppic Ha 98 ® 91% COOTBETCTBEHHO IIO CpaBHEHHIO C
HOKa3aTelsIMA  KOHTPOIbHON rpymmbl (p < 0.05), puc. 2.
B TkaHfX CIMHHOI'O MO3ra KpBHICST, PacTYIIHMX B YCIIOBHSIX
OI'paHHYEHHUS IOABMKHOCTH B TedeHHe 30 cyTok, oOHapy-
JKMBaeTCs TIOBHIICHHEe MHTEHCHBHOCTH mpomykimu NO Ha
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Puc. 1. Usmenenne nponykmma NO B TKaHX CepAma KpBIC HOCIIe
30- m 90-cyroyHOro orpaHHYEHHs MOABIKHOCTH OTHOCHTEJILHO
koHTposiA. Och OpAHHAT — H3MeHEHHWEe HHTEeTpabHOH HHTEHCHB-
HocTH cHrHata ot kommekca (JIDTK),-Fe?™-NO, pripakennas B
OpOIeHTax, N0 CPaBHEHHIO C HOKa3aTe/IAMH KOHTPOILHOH IpyIIbL
JloCTOBepHOCTD 1O CpaBHEHHIO C IIOKA3aTeIAMH KOHTPOJIBHOM
rpynner: “p < 0.05.
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Puc. 2. Nsmenenne npogykimn NO B TKaHSX eYeHH KPHIC OCIIS
30- m 90-cyroyHOro orpaHHYEHHs MOABIKHOCTH OTHOCHTEJILHO
koHTposiA. Och OpAHHAT — H3MeHEHHWEe HHTEeTpabHON HHTEHCHB-
HocTH cHrHata ot kommexca (JIDTK),-Fe™>-NO, pripakennas B
OpOIeHTax, N0 CPaBHEHHIO C HOKa3aTe/IAMH KOHTPOILHOH IpyIIbL
JloCTOBepHOCTD 1O CpaBHEHHIO C IIOKA3aTeIAMH KOHTPOJIBHOM
rpymms: “p < 0.05.

125% OTHOCHTEINIPHO YPOBHSI 3TOT'0 IT0Ka3aTelIsl Y KOHTPOJIb-
HBIX KPBIC COOTBETCTBYIOIIEro Bospacra (p < 0.05). A npu
OrpaHMYCHAN MOABIDKHOCTH B TedeHHe 90 CyTOK IpOIyKIHs
NO B TKaHAX CIMHHOTO MO3Tra JOCTOBEPHO HE OTIIMIAeTCS
OT YPOBHSI KPbIC KOHTPOJIBHOH I'pyHIIbl (puc. 3).

Taxmm 06pasoM, pocT B YCTIOBHSX OrpaHHYCHHS ITOJBIK-
HOCTH ITIPHBOIUT K YycHieHHIo Hpofykmma NO Bo Bcex
HcclleyeMBIX o0pasnax TKaHeH, KpoMe TKaHeH CIMHHOTO
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Puc. 3. Usmenenne npomykrmm NO B TKaHSX CIHHHOTO MO3Ta
kpeic mocie 30- m 90-cyroyHOro OrpaHWYeHHAs MHOABIKHOCTH
OTHOCHTEJIBHO KOHTpouisd. OCh OpIMHAT — H3MEHeHHe HHTerpaslb-
HOU HMHTEHCHBHOCTH CHrHajla OT KOMILIEKCA (ﬂaTK)z-FCH-NO,
BHIpa)KGHHAs B MPOIEHTaX, MO CPaBHEHHIO C MOKa3aTeIsAMH KOH-
TPOJIBHOH rpynnbl [{OCTOBEpHOCTD O CpaBHEHHIO C MOKA3aTesIIMA
KOHTPOJIbHOM rpymmet “p < 0.05.

MO3ra KpHIC, pacTymux Hpr 90-CyrTodHOM oOrpaHHYCHHAH
IIOJBIKHOCTH. Peakrysl opraHmsMa KpbIc Ha THITOKHHESHIO
3aBHCHT OT JUIATCILHOCTH OTpaHWYICHHS JBHTATeIHHOH aK-
TBHOCTH. Hambosee BhIpakeHHOE yBEIMYCHHE COepiKa-
Hust NO B TkaHfaX Kpplc ofHapyxeHOo Ipu 30-cyToYHOM
OTpaHMYCHUN TOABIDKHOCTH. BeposiTHee Bcero, 9To BEI3BaHO
0COOCHHOCTSIMH JIAHHOTO BO3pacTa: 7-MH HeJeTbHEIA BO3-
pact — Havaio nybeprarta. Takxke Ha IPOTSDKSHHM 1 Me-
cella MeHCTBHS OrpaHWYCHHS ITOBIDKHOCTH HA OpPTaHHOM
YpOBHE aKTHBHpPYIOTCS JOKaJbHEIC CTpeCC-TAMUTHPYIOIIIE
CHCTeMBI M CHCTeMa I'eHepalliH OKCHa a30Ta OfHA M3 HFX.
BosmoxuO0, poct B ycnoBusaix 30-CyTOYHOIO OIpaHAYICHHS
IIOJ[BIDKHOCTH BBI3LIBACT MOOWIM3AIIHIO BCEX PE3epBHBIX
MeXaHM3MOB afanTaryn. 1Ipn orpaHraeHr TOIBIKHOCTH B
TedeHHe 90 CYTOK TaKyKe BBIIBIICHO YBEIMYCHHS IIPOIYKIINH
OKCHJIa a30Ta, OJHAKO OHO MeHee BHIpa)keHo, deM mpr 30-
CYTOUHOH THIOKMHE3HH. BO3MOXKHO, 9TO CBSI3aHO C pasBH-
THEM K 9TOMY CpOKY afalTHBHOIO addekTa ajeKBaTHOH
cTpecc-peakiun. AxkruBaimi NO-CHCTEMBl — OJHUH U3 TeX
MCXaHM3MOB, 33 CY4eT KOTOpPOTO OpraHM3M IIpeIyIpexkmacT
CTPECCOpHEIC ITOBPEK/ICHHS.

3aknoueHue

OObHapyXeHHOe HaMH IIOBBLIIIEHHE HHTEHCHBHOCTH 00-
pasoBaruss NO TpH OrpaHIYIEHHH ITOJIBIKHOCTH II03BO-
JSIeT chefiaTh BBIBOJ O HAJMYMH TECHBIX CBSI3CH YpPOBHS
NO B opranmsme ¢ peKAMOM [[BHTATSIIHPHON aKTHBHOCTH,
ocobeHHO ST pacTymero opranmsma. [lockompky Harmma
MOJIeNIb COCTOMT W3 JIBYX KOMIIOHEHT: HEIOCPEICTBEHHO
THIIOKUHE3UH U CTpecca OT IPUMEHSIEMBIX Iportenyp. Takmm

obpazom, cymecTByr0T NO-3aBHCHMBIE MEXaHU3MBI PEaKITHI
OpraHM3Ma K MMMOOMIM3AIIOHHOMY cTpeccy. DTO BaKHO,
TaK Kak JI000# 9KCIepHMeHTaIBHEI IpHeM (OpMIpPOBAHHS
OrpaHHMYCHAS BHTAaTeIbHON aKTHBHOCTH BKIIOYAeT B cebds
CTPECCOPHBI KOMIIOHCHT, KOTOPEI HEBO3MOXHO BEIISIIHTh
B UHCTOM BHJIe. IHTepecHBIM ABIIsIeTCS TOT (haKT, ITO IOBHI-
meHre ypoBHsI NO B KJIeTKaX, HE3aBACHMO OT HCTOYHFKA,
o eKTHBHO IpeyIpexaacT 3HAYNTEIFHOS HaApacTaHHE €ro
KOJIMYeCTBa IIPH CTpecce M CBSI3aHHBIC ¢ HAM ITOBPSK/CHHS
B TKaHAX IIyTeM HMHIMOMpOBaHMS HMHAYIHOEIHHOH (OPMEI
depmenra (iINOS) mm depes o06pasoBaHKe NPOTSKTOPHBIX
AHTHOKCHIAHTBIX WM APYruX OenmkoB [33], T.e. cymmecTByeT
CIIOKHBI MeXaHM3M oOparHoi#l cBssu. llomydeHHBI AaH-
HBIe PACHIMPSIIOT IIPEACTaBICHHUS O pPONM OKCHAA a30Ta U
NO-cuHTas B MeSTEIPHOCTH BHYTPEHHHX OpraHOB KpHIC,
PacTyIMX B CTPECCOBHIX YCIOBHSIX B paHHEM IIOCTHATAJIb-
HOM OHTOTeHese. B yCIIOBHSIX orpaHMYeHHs! IONBIDKHOCTH,
cucrema NO MOKeT BBICTYIIATh CTa0MIN3HPYIOIEH, IIPeIoT-
Bpalafoiell paspyleHre CKeJICTHBIX MBI U APYIHX TKa-
Hell, W 3allycKaTb MOJICKYJISIpHBIC MEXaHW3MBI afalTallin
opraamsMa. IlocKoJbKy H3BECTHO, YTO THIIOKHHE3HS BEHI-
3BIBacT 3HAUMTENbHBIC M3MCHEHHS B CEpACIHO-COCYAUCTOM
CHCTeMe, BO BHYTPEHHHX OpraHax, B CHCTeMe KPOBOTOKA H
CHaOKeHHSI OpraHU3Ma KHCIIOPOOM, TO MOXKHO IIPEJIIOTo-
KUTb, 9TO 9acTh STHX M3MEHEHMH BEI3BaHA CTAIlHOHAPHBIM
YBeJIIEHAEM HpPOAYKIMH OKCHAAa a30Ta B KIIOYEBBIX IS
TeSITeTbHOCTH OpraHW3Ma TKaHSX.

Co6niofieHne aTUYECKUX CTaHOapTOB

HccnenoBanre IpoBOAMIOCh B COOTBETCTBHHU C IIPHHIIU-
namu basesbckoil ekIapalii 0 peKOMEHIAIUsAME JIOKalIb-
HOro OmosTHmdeckoro xommrera Kasamckoro demepaiabHOro
YHHBEPCHUTETA.
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