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BO3PACTHBIE OCOBEHHOCTHU PACITPEJAEJEHUSA NHAEKCA
N AMILIATY/AbI BMOMMOTEHIUAJIOB SJIEKTPOSHIE®AJTOI'PAMMBI
Y AETEN N TIOAPOCTKOB B YCJIOBUAX HOPMOKCHUHA U T'NITOKCUH

Hanaesa X.X., bopykaesa N.X.
T'OY BIIO «Kabapouro-bankapckuil cocyoapcmeennwiii yrusepcumem um. X.M. Bepbexosay,
Hanvuuxk, e-mail: irborukaeva@yandex.ru

BrIsiBIIeHBI BO3pacTHBIC OCOOCHHOCTH PACHPENeNCHUs] HHIEKCa H aMIUIUTYAbl OCHOBHBIX OHOIIOTEHIHAJIOB
TOJIOBHOTO MO3ra B YCIIOBHSIX HOPMOKCHH U THIIOKCHHU Yy JeTeil U moapocTkoB. OOHapyeHO mpeobiagaHue Mel-
JICHHOBOJIHOBOW aKTMBHOCTH OMOIIOTEHIIMANIOB (JIeIbTa- U TETa-PUTMOB) y JieTeid 8-12 JieT B yclI0BUAX HOPMOKCHHU.
VY noxgpocTkoB 13-16 sieT oTMeuaeTcsl yBeNIMUCHHE HHIEKCA W aMIUIUTY/bI OBICTPOBOJIHOBOI aKTHBHOCTHU (aibga-
1 6eTa-pPUTMOB), OTHAKO MX 3HAYCHUS OCTAIOTCS HUKE, YeM Y JIHIL 3peJIoro Bo3pacta. Y jeTeil BO3/ACHCTBIE THITOK-
CHH NIPHBOJUT K BO3PACTAHHIO MHJCKCA M aMILTHTY/IBl MEJUICHHOBOJIHOBON aKTHBHOCTH (€JIbTa- U TETa-PUTMOB).
Y HOIpOCTKOB IMIIOKCHYECKOE BO3JIEHCTBHE MPUBEJIO K CHIDKEHHIO MHIEKCA H aMIUIATYIBI JelbTra-KoleOaHuil o
CpaBHEHHUIO ¢ POHOM. BBISBICHO yBenM4YeHHE MHICKCA U aMIUINTYIbI T€Ta-PHUTMA MO ACHCTBUEM MOHIIKEHHOTO
conepxanus O, BO BIBIXaEMOM BO3TyXe B MPE/ieNax HCCIEMyeMbIX 001acTell Kopbl yBETMIHINCE.
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AGE-RELATED PECULIARITIES OF THE DISTRIBUTION OF THE INDEX
AND THE AMPLITUDE OF THE EEG IN CHILDREN AND ADOLESCENTS

IN THE CONDITIONS OF NORMOXIA AND HYPOXIA

Dadaeva H.H., Borukaeva I.H.
Kabardino-Balcar State University, Nalchik, e-mail: irborukaeva@yandex.ru

Identified age-specific features of the distribution of the index and the amplitude of the main of the brain
in conditions of normoxia and hypoxia in children and adolescents. Found the predominance of the slow-waves
activity of the (delta- and theta- rhythms) in children of 8—12 years in the conditions of normoxia. In teenagers
13-16 years the increase in the index and amplitude fast-wave i activity (alpha — and beta-rhythms), however their
values remain lower than that of adults. In children, the effects of hypoxia leads to the increase of the index and the
amplitude slow-waves activity. In adolescents index delta-oscillations during hypoxia has decreased compared with
the background. As a result of hypoxic exposure decreased and amplitude delta-rhythm. The increase of the index of
the theta rhythm under the action of low O, in inhaled air. After hypoxia average index values of theta-rhythm within
the limits of the researched areas of the cortex increased.

Keywords: electroencephalogram, normoxia, hypoxia

M3ydenne BO3pacTHBIX OCOOCHHOCTEH
OMOAJIEKTPUUCCKON aKTHMBHOCTH Pa3IMYHBIX
oOyacTell TOJIOBHOTO MO3ra MO3BOJISIET BbI-
SIBUTH PsiJ CYIICCTBEHHBIX U3MEHEHHH B IPO-
1ecce WHAWBUIYAJIbHOTO Pa3BHTHUS, YTO 00-
YCIIOBJICHO TETePOXPOHHOCTHIO CO3PECBaAHMUSI
KOPBI U TIOIKOPKOBBIX 00pa30BaHUI U pa3iiiy-
HOM CTEIECHBIO Y4aCTHsl 3TUX CTPYKTYP MO3ra
B (OPMUPOBAHUU  BJICKTPOIHIIE(aTOrpaMMBI
(820 [1, 2, 3, 7]. Ocob0 BaKHO BBIABICHUE
BO3PAacTHBIX OCOOCHHOCTEH OHOINIeKTpUuYe-
CKOM aKTHBHOCTH TOJIOBHOTO MO3ra Yy jJeTeil
8—12 ner m mompocTtkoB 13—16 jteT, Tak Kak
HMMEHHO B JIETCKOM BO3pacTe U B MEPHO]] M0JI0-
BOTO CO3PEBaHUS MPOUCXOIUT 3aKOHOMEPHOE
HapacTaHue BO30YIMMOCTH U (DYHKIIMOHAJIb-
HOM MOJIBUKHOCTHU TOJIOBHOTO MO3Ta.

ITo Mepe B3pOCICHHUS POIb KOPHI OOJb-
IIMX TOJYIIAPUNA B JESITETBHOCTH OpraHu3Ma
CTaHOBHTCS BCe Oojiee CYIICCTBEHHOM, BCE
Oonbllice BIMSHUE HAa (DYHKIUM OpraHu3Ma
OKa3bIBACT BBICIIIAS HEPBHAS, ICUXUYECCKAs Jie-
SITENILHOCTh, KOTOpasi B paHHEM MyOepTaTHOM
BO3pacTe pa3BUBACTCS WHTCHCUBHO. [Ipowc-
XOJIUT COBEPIIEHCTBOBAHUE (DYHKIIMH MOIKOP-
KOBO 00JIACTH C €€ BEreTaTUBHBIMHU IICHTPaMHU

1 Bce OOJIbITICe TIOJUMHEHHE €€ KOope OOJIBIITNX
nonymrapuit (4, 5, 6 ,8].

Hecmotpss Ha MHOXECTBO paboT MO W3-
YUCHHUIO OMOAIEKTPUYCCKON aKTUBHOCTH TO-
JIOBHOTO MO3Ta Yy JIMI[ 3pejioro BO3pacTa, Hc-
CJIEJIOBaHMWs, HAIPaBIICHHBIE Ha BBISBICHHUE
BO3PACTHBIX OCOOEHHOCTEH pacmpereseHus
MHJIEKCA U aMIUTUTY/bI OCHOBHBIX OMOPHUTMOB
03I y nereil M MOIPOCTKOB B YCIOBUAX HOP-
MOKCHH M THTIOKCHUHU JIOBOJIBHO CKYJIHBI. Bce
3TO ONPEAETHIIO HEOOXOOUMOCTH BOCIOJIHE-
HUS IaHHOTO TIpobera.

Iesbro padoThl SIBUIIOCH BBISIBICHHE BO3-
PacTHBIX OCOOCHHOCTEH pachpeneNeHus] HH-
JIeKca M aMIUIUTY/Abl OCHOBHBIX pUTMOB D3I
y nereit 812 nmer wu mompocTtkoB 13—16 ner
B YCIIOBHSIX HOPMOKCUH M THITOKCHH.

MaTepna.n U METOAbI UCCJICAOBAHUSA

Hamu 6buto 00cCieoBaHo 65 MpakTHYECKU 310PO-
BbIX JeTeir 8—12 jer u 75 moapocTtkoB 13—16 net, Ha-
XOZIALIMXCSl Ha CaHATOPHO-KypOPTHOM JieueHuu BIY
BPACPL] «Pamyra». Perumcrpamust OHONOTCHIHATIOB
Pa3INYHBIX YYaCTKOB KOPBI TOJIOBHOTO MO3Ta MPOBOJIH-
nmack Ha anektposHiedanorpade Epas 29/40/44/64/128
Schwarzer (I'epmanus, 2007) ¢ TomorpaduyecKuM OTO-
OpakeHHEM pe3ylIbTaTOB B BHUIE THCTOTPaMM M KapT
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(brain-mapping) B mpaBbIX K JIEBBIX 3aTbLI0YHBIX (O,,0,),
temennbix (P,,P,), nenrpansnoit (Cz), Bucounsix (T,,T,)
u no6ueix (F,,F,) nonsx xoper ronosHoro mosra. Obcie-
JIOBaHHE BKJIIOYANIO 3alMCh TaK Ha3bIBAeMOH «(OHOBOIL
ANIEKTPOIHIEPATOrpaMMbl»y (WM «JIEKTPOIHIIE(PaIOo-
TpaMMBl TIOKOS») M 3aHCh 3JIEKTPOIHIE(DaTIorpaMMbl
NIpU TPOBEJCHUH (PYHKIIMOHAIBHBIX HArpy3ok: mpoba
OTKPbIBaHUA U 3aKpbIBaHUA IJ1a3, PUTMHUYHOE CBETOBOC
pasapaskeHue, mpoba ¢ THIePBEHTHIIAIIEH.

Craructudeckast 00paboTKa pe3ylnbraToB IIPOBO-
JIMJIach B COOTBETCTBUH C IIPaBWIIAMH MaTeMaTHYeCKOit
CTaTHCTHKHU C MCIONBb30BAHUEM TporpamMmbl «Microsoft
Excel» u «Statistica 6,0» s « Windowsy. [1pu mposene-
HUH ITapaMeTPHIECKOTO aHATHN3a UCIIONB30BAIICS TTAPHBII
U HenapHbli t-kpurepuil CThroJeHTA.

Pe3yabTarhl uccieioBaHus
U UX 00Cy:KIeHHne

[Ipu n3yuennu pacrpeaeneHnss aMILTATYIbI
OCHOBHBIX TOTCHIINATIOB DD B yCIIOBUSIX HOP-
MOKCHH OBLJIO BBISIBIICHO ClIeayrolee. Y aerei
8—12 neT HanOobIIEH aMILTUTYI0ON 00JIAAar0T
JienbTa-BoNHbL: OT 48,42 + 1,65 MxB B npaBoit

(poHTANBHON OOMacTH Ao 66,33 + 1,97 mxB
B IIPaBOM OKIHWMHUTAIbHON oOmactu. B 1ieH-
TPaJbHBIX M TEMEHHBIX OT/eNIaX TOJIOBHOTO
MO3ra MX aMIUIMTYJa OCTAaeTCsl TaKKe BBICO-
kol (mo 55,42 £ 2,05 mxB). Tera-putm nmeer
TaK)Ke BBICOKYIO aMIUIUTY/AY W COCTaBISIET OT
22,92 + 0,84 B mpaBoit GpoHTATHLHOW 00IaCTH
no 41,00 + 1,09 mxB B neBoit  ppoHTaNBHOMN
0051acTH, YTO CBHUIETEIBCTBYET O BBIPAXKEH-
HOW aCMMMETPHHU paclpeesieHUs aMILTHTY/IbI
(Tabm. 1).

Hawnmensbieit aMmmmutynoi obianaer oera-
putM. Ero ammiwrtyna cocTaBisieT B IpaBoit
OKLHUIUTAIBHON obOjactu 6,92 + 0,26 mxB
U B IIGHTpaJibHOM oOmactu 9,75 + 0,58 mMkB.
Ammuiutyna  anbda-putma  KonmebaeTcss  OT
14,17 £ 0,75 MxB B npaBoii ppoHTAIBHOH 00-
mactu 1o 31,58+ 1,12 mxB — B neBo#i okIm-
MATaTBLHON oOmacTH. AHAIW3 BEIMYHUHBI aM-
WIMTYasl OnoputMoB DD CBHIETEIHCTBYET
0 MaKCHMaJIbHOW aMIUTUTYyAE AeibTa- W TeTa-
PUTMOB B JaHHOH BO3PAaCTHOM IpyrIie.

Ta6anuna 1
Awmrmuryna putMmoB D01 y nereit 8-12 net (M + m), n = 65
Orsepenns 9T Anpda ]?;:ngHTYHa e "}4:£ Henbra
Fp A, 14,17 + 0,75 733+0,38 22,92 £ 0,84 48,42 + 1,65
Fp,A, 29,58 £ 0,50 9,25 +£0,62 41,00 + 1,09 58,17+ 1,34
CA, 25,25+0,39 7,33 +£0,28 27,25 +0,52 51,17+ 0,74
CA, 27,83 £0,67 9,75+ 0,58 37,75 £ 1,57 55,42 £2,05
OA, 21,58 £0,92 6,92 + 0,26 37,75+ 1,00 66,33 £1,97
O.A, 31,58 = 1,12 7,67 +0,51 36,83 = 1,30 48,67 + 1,05
TA, 15,08 £ 0,66 7,42+ 0,31 27,42 +0,99 48,58 + 1,91
TA, 28,58 0,87 9,17 +0,85 38,67 +£0,73 55,08 £ 1,62
Y  nmerell  mOIPOCTKOBOIO  BO3pac- Ilpu wu3yueHuum pacrnpeneneHuss HHIeKca

Ta aMIUTUTyla JeIbTa-aKTUBHOCTU OCTa-
eTCsl MaKCUMaJlbHOW, OJJHAKO OHa HHXKE,
yeM yjetedl 8—12yer, U cocTaBiIseT OT
30,75 £ 1,30 mo 36,83 + 1,32 MxB. AMmuiuTy-
Jla TeTa-pUTMa TaKXKe CHUKACTCS U JOCTHTACT
13,67 = 0,38 MxB B mpaBoii TemeHHOUW 00a-
cTH. B 1nieHTpasibHO¥ 00JIacTH €ro aMILTUTyaa
cocraBigeT 26,50 + 0,53 mxB. Kak BuaHo us
MOJIYYCHHBIX PE3YJbTATOB, AMIUIUTYAA MeEIl-
JICHHOBOJTHOBOH aKTHUBHOCTH C yBEIIMYCHU-
€M BO3pacTa CHIDKAETCS, OOHAKO OCTAaeTCs
HIDKE TIOKA3aTeNIe Y JIUI] 3pPEJIoro BO3pacTa
(tabm. 2).

Y TOApPOCTKOB aMIuIUTyda OeTa-put-
Ma OCTaeTCsd HaWuMEHbIIEeW U JIOCTUraeT
mumb 8,92 + 0,63 MkB B ieHTpasibHBIX  00-
JacTsaX. AmmumTtyga anbpa-puTMa B IEIOM
HIDKE, 4eM Yy nmeteit 8—12 jer, u gocturaer
26,17 = 0,74 MxB nuie B IEHTpaIbHBIX OTIC-
JlaX TOJIOBHOTO MO3ra.

o6uonorenimanoB D31 G110 OOHAPYKEHO, UTO
y nereit 8—12 net noMUHUPOBaHKE alb(a-puT-
Mma Ha OOl emie He MPOUCXOIUT, HHICKC HAU-
0oJee MeNIeHHON aKTUBHOCTH (ENbTa-PUTMA)
OKa3bIBAETCS CAMBIM BBICOKHM TI0 CPaBHEHHIO
C MHJICKCaMU JIPYTUX PUTMOB.

Awnamms pacnpezenenusi putMoB D3I B OT-
JICTBHBIX JIONISIX KOPbI TOJIOBHOTO MO3ra TOj-
pocTkoB 13—16 €T CBUIIETENBCTBYET O TOM, YTO
B JIOOHBIX JIOJISIX KOPBI ME/ITIEHHOBOTHOBAS aKTHB-
HOCTB — JIENTTa- ¥ TeTa-PUTMBI — 3aHIMAET JIOMHU-
Hupyromiee Mecto. Cymma HHIEKCOB OBICTPBIX KO-
nieOaHuit — anbga 1 OeTa-PUTMOB — B JICBOH JIOOHOM
norte coctaBiteT He Oonee 21 %, a ee OTHOLLIEHHE
K CyMME HHIECKCOB MEJICHHBIX KojeOaHuid —
JIeTIbTa- M TeTa-pUTMOB — B JICBOW JIOOHOM J1011e
paBHO Bcero 24 %, B TpaBoii JIOOHOH JT01Ie CyMMa
MHJIEKCOB ajib(a- 1 OeTa-puT™MOB paBHa 19%, a ee
OTHOIIICHHE K CyMME HWHJICKCOB MEJJICHHOW aK-
TUBHOCTH He TpeBbiaet 23 % (Tadi. 3).
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Tadauna 2

Awmmmutyma putMoB D31 y neteit moapocTtkoBoro Bo3pacta (13—16 net) (M £ m), n =175

OTBencHUS AMMIMTYna puTMOB, MKB
20r Anbda Bera Tera Jensra
Fp A, 11,58 + 0,61 742 +0,38 14,67 0,58 36,33 + 1,51
Fp,A, 17,08 £ 1,31 8,75+ 0,60 25,92 £0,87 33,58 £1,68
CA, 14,00 + 0,51 7,00 £ 0,30 18,17+ 1,13 31,75+ 1,60
CA, 26,17 +0,74 8,92 £0,63 26,50 £ 0,53 36,83 +£1,32
O A, 16,67 + 0,62 7,75+ 0,33 14,58 + 1,26 30,75+ 1,30
0,A, 18,17 + 0,82 7,08 £ 0,26 19,25 + 0,68 33,17 40,94
TA, 13,75 + 0,64 6,75 + 0,30 13,67+ 0,38 32,83+ 1,59
TA, 18,50 + 0,86 8,08 + 0,69 20,17 £0,67 32,00 + 1,22
Tabauna 3
Wupnexc purmoB 331 y moppoctkoB 13—16 et B HOpMe (M + m), n =75
OTtBeneHus Wnpeke putmos (%)
29I Anbda Bera Teta Henbra
F3 13,32 £ 0,63 6,32+ 0,56 18,40 +£ 1,29 61,95+ 1,03
F4 13,14 £ 1,18 5,92 £0,56 18,16 £ 1,17 63,35+ 1,97
T3 14,44 + 0,69 6,57 0,73 15,29 £ 0,95 63,70 + 1,96
T4 14,22 £ 0,68 6,33 + 0,64 12,80 + 0,64 63,33 + 1,63
Cz 20,22 £ 1,57 4,97 +0,57 17,66 £ 1,15 57,16 £ 0,82
P3 2773+ 1,71 719 £ 0,67 12,92 £ 0,97 52,15+ 1,65
P4 29,51 £ 1,67 6,81+ 1,07 11,92+ 0,89 51,60 + 1,21
Ol 27,27+ 1,37 9,34 £ 1,27 10,64 + 0,94 52,76 £ 2,58
02 29,80+ 2,15 9,10 £ 1,39 9,74 + 1,00 51,37 +3,12

B BUCOYHBIX JTOJISIX MHIIEKC JCJIbTa-aKTHB-
HOCTH, TaK € KakK U B JIOOHBIX JOJISX, BBICOK
(okomo 63 %), a Tera-puTMa HUKE Ha 5—6%.
Pacmipenenenue neipra-putMa B 00eUX BHCOU-
HBIX JIOJISIX OIMHAKOBOE.

Anb(ha-puT™M B BUCOYHBIX JOJISIX 3aHUMACT
Bcero 14 % oOmield OMOANIEKTPUIECKON aKTHB-
HOCTH, WHJIGKC 0€Ta-aKTUBHOCTH HE IPEBBI-
maetr 6,5%. Ha D3I mposBrnsgercs HEKOTO-
pas acMMMETpHsl B COOTHOIICHHH OBICTPOH
U MEJIJICHHOM aKTHUBHOCTU B JIEBOW W MpaBoOM
TOJISIX. B 7IeBOW OTHOIIEHWE CYyMMBI WHICK-
coB ayib(ha- u OETa-pUTMOB K CYMME HHJICKCOB
JIeNIbTa- U TeTa-aKTUBHOCTU cocTaBisieT 27 %,
B IIpaBoi — 26 %.

YBenu4yeHne COOTHOIICHHUS WHIEKCOB OBI-
CTPBIX W MEIJIEHHBIX pUTMOB DI mpomcxo-
IUT B TEMEHHBIX JOJISIX, TAE OHO COCTAaBIISIET
54 u 57%. B TeMEHHBIX ONAX KOPBI UHICKC
anb(a-puT™Ma yBEIMYUBACTCS 110 CPABHEHHIO
C €ro 3HAYECHUSIMU B BUCOUHBIX A0JsX Ha 50 %
Y BBIIIE. 3/1€Ch TIPOSIBIACTCS aCHMMETPHS
B pacmpeneieHnu anbda-puTma.

W B 3aTBUIOYHBIX JOJISIX, HECMOTPS HaA TIO-
BBIIICHUE MHJIEKCa ObICTphIX DOI, mpenmyiiie-
CTBO OCTAaeTCs 3a MEMJICHHOM aKTHBHOCTBIO.
CyMMa WHJIEKCOB MEJICHHBIX KOJIeOaHHH Co-
craBisieT 61-63 % Bcex purmoB I3I, HO OT-

HOILICHHE CYMM HHJIEKCOB OBICTPBIX U MEJJICH-
HBIX BOJIH COCTAaBIJISIET B JIeBOM jone 57%, a
B [IpaBOM 3aTbUIOYHOM foje — 67 %.

Takum 00pa3oM, y MOAPOCTKOB pPaHHETO
myOepTaTHOTO TIEpHoAa MeIJICHHas OMOd3JIeK-
TpUYECKass aKTHUBHOCTh OKa3bIBAETCS MPeod-
Jaaonei, u anb(ha-puT™M eIle He SBISETCS
muaupyromuM. MHIEKCH 1 aMIuuTyaa anbda-
pUTMa B Pa3HBIX JOJISIX KOPbI TOJIOBHOTO MO3Ta
B paHHEM ITyOepTaTHOM mepuozae Oonee HU3-
KHe, a MHJIEKCHI JIEBTa-PUTMOB ITOYTH B 2 pasza
Oosee BbICOKHE, UeM y aetel 8—12 ner.

[Ipu BABIXaHUM THIIOKCUUECKOW CMe-
cu ¢ 14% O, y nereir 8-12 er oTmeyanoch
YBEJIIMYCHHE OHOAIIEKTPHUECKOW  aKTHUBHO-
CTH JIeNbTa-pUTMa W CHI)KEHHE aKTHBHOCTH
OBICTPOUYACTOTHBIX KoJieOaHuil. Tak, WHIEKC
JIeNIbTa-pUTMa B JIOOHBIX JIOJIAX B PE3yJibTare
runokcuu yeenuuwicsa Ha 18-34%, B Bucou-
HBbIX — Ha 4655 %, B ueHTpanbHOU —Ha 58 %o,
TeMeHHbIX —Ha 41-51 % u B 3aTBUIOYHBIX — HA
40-53%. Cregyer OTMETHTbH, YTO NPH ITOM
WHJIEKCH aib(a-puT™Ma B pe3yabrare BO3-
JICHCTBYSI TUTIOKCHU HE TOJBKO HE YBEJIUYH-
JIUCH, & JOCTOBEPHO CHU3WIUCH ¢ 18,41 + 2,57
no 11,54+1,31% B eBoii 100HOH 105I€ U
c2526+1,96 no 15,51 +2,19% B npaBoit
no6Ho# none. OO0 ycuiIeHnn MeIJIeHHOH Omo-
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JEKTPUYECKOH AKTUBHOCTU IIPU TI'MIOKCUH
CBUACTCILCTBYCT YBCJIMUCHUC  aMIUIMTYAbI
JenbTa- U TeTa-KojaeOaHuil 10 CpaBHEHUIO
¢ poHom. OcoOeHHO yBEIMYMIACH AMILIUTY-
Ja JENbTa-BOJIH B 3aTBUIOYHBIX M TEMEHHBIX
JOJISIX MO3Ta. AMIDIHTYAa AeNbra KojeOaHuit

B IIpeieNiaX HCCIEAYEMBIX 30H KOPBI MO3-
ra yBeJIWYWJIAaCh NPHU TUMOKCMU Ha 38-56%
BbIIlIE (POHOBBIX 3HAYCHUU aMIUIMTYJ. 3Haue-
HUS MMMKOBOW YacTOTHI JIEJIbTa-pPUTMA B YCIIO-
BUSIX TUIIOKCUU yMeHbIIatoTcs oT 1,5-1,75 no
1,0-1,25 I'ry (Tabm. 4).

Ta6auua 4
WNunexc purmoB D3I y aereit 8-12 et npu runokcuu (M + m), n = 65
OTBeneHus %0391 (5 ¥ PUTMOB (%)
29I Anbda Bera Teta Henbra
F3 11,54 + 1,31* 338+ 0,27* 2724271 55,37 + 4,40
F4 15,51 +£2,09%* 3,99 + 0,77 26,35 +2.21 53,64 +3,67*
T3 17,80 £2,01%* 2,85 +0,35* 23,62 £ 1,79 54,37 + 3,62%*
T4 22,95£291* 3,57+038 24,61 +2.26 48,86 + 4,15%
Cz 18,51 = 2,09% 2,79+ 0,31 27,43 +2.91 49,27 + 4,34*
P3 28,36 + 3,06 2,84 +£0,22* 2541 £ 1,84* 42,55 +3,92%
P4 31,57+ 4,15 4,53+ 0,54 21,73 + 0,92% 42,18 + 4,89%
01 26,61 +2,86 3,70 + 0,40* 21,13+ 1,41 47,96 + 4,26*
02 24,12 £2,92% 4,54 £ 0,69 20,80 = 1,59 48,75 £ 4,61*

IIpumeuvanue. (¥)—p<0,05 M0 OTHOIICHNUIO K HOPMOKCHH.

AHaJOrMYHbIE WM3MEHEHUS MPOUCXOAMIN
BO BpeMs TMIIOKCHUU U C aMIUTUTYJOH TeTa-Ko-
ne0aHui. AMIUIMTYAa TETa-BOJH B IpEAeiax
HCCIIEyeMBbIX 00J1acTel KOPbl MO3Ta B Pe3Yilb-
TaTe KPaTKOBPEMEHHOTO AEWCTBUS THUIIOKCHUHU
yBenmumiack (Ha 31-35%) ¢ npeumyie-
CTBEHHBIM BO3pacTaHUEM 3HaYeHWH B BUCOY-
HBIX U TEMEHHBIX JIOJISX.

Ananm3 pacrpenenenns ounoputmo D910
B PA3JIMUHBIX AOJSAX KOPbI MO3ra IpU THIIOK-
CUM TIOKa3ajl, 4YTO Yy JETel JaHHOM BO3pacT-
HOHM TIpyINIbl IIPU BABIXaHUM THMIIOKCHUYECKOMN
CMECH IPOUCXOANUT YCHJIEHHE MENJIEHHOBOJI-
HOBOH OMO3JIEKTPUYECKON aKTUBHOCTH KOPBI
TOJIOBHOTO MO3ra, a MMEHHO JejbTa-pUTMa.
IIpu Bapixannm Bo3myxa c¢ 14% xucmopona
B JIOOHBIX JOJIAX KOPBI MO3Ta PErHCTPUPYIOTCS
OoJiee BBICOKHE 3HAYEHHsI CYMMAapHOW aKTHB-
HOCTH WHJEKCOB JI€J]bTa- M TE€Ta-pUTMOB I10
CPaBHEHHIO C OBICTPOYACTOTHBIMH PHUTMaMH
O0I' (amba u Oera). B meBoit m00HOM mome
HHJIEKC [eJIBTa-PUTMA COCTABIISICT B CPEIHEM
55,37+4,40%, awuHIEeKC TeTa-puTMa pa-
BeH 27,24 + 2,71 %, Torga KaKk HMHICKCHI ajlb-
(a- 1 6eTa-puUTMOB B 3TOM OTBEICHUU PaBHEI
11,54 £ 1,31 u 3,38 + 0,27 % COOTBETCTBEHHO.

Takoe e pacnpeeseHle HHAECKCOB JIeNb-
Ta-pyuTMa U B TIPABOW JIOOHOW J10JIe MH/IEKCOB
PUTMOB (POHOBOI AKTHBHOCTH B JIOOHBIX J10-
JSAX € TMIOKCHYECKHM BO3JEHCTBHEM YKa-
3bIBAET Ha TO, YTO JAOJIA JIENbTa-aKTUBHOCTH

BBISIBJICHHOE TIOCJI€ THUIIOKCUU, paBHO 88 %, a
B OOJIBIIMHCTBE CiIy4aeB KoieOanoch B mpe-
nemax 30-70%. MakcuMmallbHOE 3HAYECHUE
aMITTUTYIBI JIeTbTa-KoJieOaHuil B TOOHBIX H0-
JISIX TIOCJIE TMIIOKCHYECKOTO TeCTa JIOCTHIajio
100 MxB, xoTs mpenensl KoieOaHUN HAXOIU-
muce Ha ypoBHe 70-80 MxB. B orBemenuun
F, rumokcuyeckoe BO3NEHCTBME NPHUBOIUT
K erie OOJbIIeMy YBEIWYCHHUIO TOJIH MEIICH-
HBIX BOJH B 00mmeM ooneMe putMoB D31 1Mo
cpaBHeHUIO ¢ HOpMOii (Ha 34 %). B oTBeneHmmM
Cz 3Tu U3MEHEHUsI B CBSI3U C TUIIOKCHEH ele
Becomee (57,5%). B 3arbuiouHoM oTBeneHUU
(O,) Taxke yBETMYMBAETCS HMHJIEKC JIEIbTa-
puTMOB pu runokcuu (Ha 53 %). Takum 00-
pasoM, y JieTeil JaHHOW BO3pacTHOW TIpyMIIbI
MIPU THIIOKCUHM YCHIIMBACTCS JIOMUHHUPOBAHHUE
WHJICKCOB CYMMapHOH MEJJICHHOBOJHOBOM
AKTUBHOCTH IO CPAaBHEHHIO C OBICTPOYACTOT-
HBIMH 32 CYET YBEIMUYCHHUsI AeNbTa-KojaeOaHui
Y YMEHBIIICHUS MH]IEKCa allb(a-BOJH.

AMIUTATYTa DNEKTPUUSCKUX KOJICOaHMIt
JICJIbTa-BOJIH TaKXKe YBEJIIMYMBACTCS BO BCEX
OTBEJICHHUSIX B Pe3yJIbTare TUIIOKCUYESCKOTO
BO3/IeHCTBUS. [IpOMCXOMUT TOBBINICHUE aM-
TUTUTY/BI AENbTa-AMana3sona B oTeeneHun F, —
Ha 46 %, Cz —na 41 %, O, —na 57 %.

Taxum obpazom, y neteit 8—12 et n3mene-
HUs anb(a- U JAeIbTa-PUTMOB, TIPOUCXOJISIIUE
MPH HEJIOCTaTKE KHUCIIOPOJa BO BJBIXacMOM
BO3/IyXe, MOTYT OBITh 0OJIe€ UyBCTBHUTCIHHBI-

3HAYUTETHHO BO3pPOCHA, a alb(pa-puTMHUKAa MU HHIUKATOpPaMHU K TUTIOKCHU, YeM JIPYyTHE
CHHU3WJIACh B pE3yJbTaTe TUMOKCHU. WHAEK-  pUTMBL
Chl 0OCTa- W TeTa-pUTMOB W3MCHIINCH He- l'umokcuyeckoe BO3ACHCTBHE  BEHI3BIBA-

3HAUUTEIbHO. MakcuManabHOS 3HAYCHHE HH-
ACKCa AcJibTa-purMa B JIOOHBIX OTBCACHUAX,

€T HEOAWHAKOBOE M3MEHEHHE HHIEKCOB DI
B PA3JIMYHBIX JIOJSIX KOPHI TOJIOBHOTO MO3ra
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MTOJIPOCTKOB PaHHETO MyOepTaTHOTO BO3pacTa.
Y noapocTkoB 13 €T 0TMEUEHO TOCTOBEpPHOE
CHIDKEHUE MHJICKCOB MEJUICHHOM OHO3JIeKTPH-
YECKOW aKTUBHOCTH, OCOOCHHO B IIPaBOM IIO-
Tymapuu. Y NoApOCTKOB 14 jieT B pe3ynbprare
THUIMIOKCHU OTMEUYEHO IOCTOBEPHOE CHU)KEHHE
CyMMapHO# MeJIJIEHHON aKTUBHOCTH B ITPaBOM
J00HOH M B 3aTBUIOYHBIX JOJAX, OCOOEHHO
B [IPaBOH MOJIOBUHE.

B omimawme ot getel Miaaamiero mKkoIbHOTO
BO3pacTa | JIHIl 3PeJIOr0 BO3pacTa OpraHUu3M
noApocTkoB 13—16 jeT npu HepocTaTke KHC-
JIOpOZia BO BIBIXaGMOM BO3IyXE HCIBITHIBACT
HE KOMIICHCUPOBAHHYIO, a CyOKOMIIEHCHPO-
BaHHYIO THUIIOKCHUIO, TIPU KOTOPOU YXKE IPOsiB-
JSETCsI TIOBPEXKIAIOIIEE JICHCTBUE JIOKATBHOMN
TKaHEBOW THITOKCHH.

B BHCOYHBIX JOMSIX TakKe MPOU3OIIIH CY-
IICCTBCHHBIC CIBUTH ajb(a-puT™Ma BO BpEMs
TUTIOKCUH: B JICBOH BHUCOYHOHM J10JIe WHIECKC
yBenuumics BcpenHeM Ha 42%, a Bmpa-
BOH BHICOYHOW JO0JIE YBEIUYCHHUE J[OCTHTAJIO
B cpeaneMm 82 %.

B pesynprare peaknuii TOOHBIX JOJNECH Ha
TUTIOKCHIO Takke Habmromaercst Ooiee Cyre-
CTBCHHOE YBEIIMYCHUE HHICKCA alib(ha-puT-
Ma B npaBoil monoBune — ¢ 13,14 + 1,18 % no
21,99 £ 1,22%, 1.e. Ha 67 %, 1 B MEHBIICH CTe-
MEHU B JIEBOM 100HOM jone — ¢ 13,32 + 0,63 %
g0 16,92 +1,12%, t.e. HAa 27%. DTO CcBHUC-
TEIBCTBYET O TOM, YTO TUIIOKCHICCKOE BO3-
JICHCTBUE BBI3BAI0 ACUMMETPHUYHOE pacrmpe-
JICJICHUE WHJEKCa aib(a-puT™Ma B Ipeaesiax
HCCIIEyeMBIX 30H KOPBI MO3Ta.

B pesynberare neiicTBHsI HOHWKEHHOTO CO-
JepKaHMs KACIOPO/Ia BO BIBIXa€MOM BO3/IyXe
amIuInTya ajnbda-purMa B OOJBIIMHCTBE OT-
BEJICHUN TakXKe YBEIWYWIACH [0 CPABHCHUIO
¢ ponoM. boiee cyliecTBeHHOE YBeIHMUCHHUE
aMIUTATYZIBI OTMeuaeTcsi B oTBeneHusix: Cz —
Ha 22%, P, —na 33% u P, —na 14%.

B pe3ymbrare THIOKCHYECKOTO  BO3-
JEHCTBUSL CpEIHME 3HAYCHUS WHICKCOB Oe-
Ta-koseOaHuii  Bo3pociu o 6,20 + 0,65—
14,27+2,80%, Te. Ha 25-53%. Ilpuuem
HauOoJiee BBICOKHI CABHUI WHJEKca OeTa-put-
Ma B CTOPOHY yBEIWYEHHs 3a(UKCHPOBAH
B JIECBOM M MpaBOd 3aTbUIOYHBIX JIOJISIX, KO-
TOpBIE CcOCTaBIsLIA B cpenneMm 14,27 + 2,80
u 13,35 £ 2,25 % cOOTBETCTBEHHO.

B n0OHBIX 10X KOPHI, B JICBOW BUCOYHOMH
Y TEMEHHBIX JIOJISIX HaOIFOIal0TCs HeOOIbIINe
CABHUTM WHJEKca Oera-putma (p > 0,05). B me-
JIOM TIOJT BIIUSTHUEM THUTIOKCHH WHICKC OeTa-aK-
TUBHOCTH UMEET TEHACHIIMIO K YBEINYCHHUIO.

3aciny)KuBacT  BHHMaHHUSl  YBEIUYCHUC
WHJICKCA TeTa-puTMa TMOJ| JCWCTBUEM MOHHU-
KEHHOTO conepxanus O, BO BIBIXaEMOM BO3-
nyxe. MHOEKC TeTra-puTMa B yCIOBHSX HOP-
MaJIbHOTO JBIXaHUSI HaXOAWIICS B TIpeaenax OT
9,74 + 1,001 mo 8,40 £ 1,29%. Ilocne rumox-

CHU CpEeNHHE 3HAYCHHUS WHICKCOB TETa-pUT-
Ma B IIpejesiax MCCISAYeMbIX 00JacTel KOpPbI
YBEIUYWINCh B cpenHeMm no 15,76 £2,03 —
31,48 +2,35%, uro Ha 62—71 % BbIlIe (HOHO-
BBIX 3HAUCHMI.

Bonee BricOkHMe 3HaueHHs HMHAEKCA TETa-
puTMa 3ah)UKCUPOBAHBI B JOOHBIX M BUCOYHBIX
JIOJISIX KOPBI. B 11eBoit 1 mpaBoif TOOHBIX TOJIIX
[0OCJI€ THUIOKCHUM HWHAEKCHI TeTa-KoJeOaHun
Bo3pociu Jo 28,97 2,32 u 31,48 +2,35 co-
OTBETCTBEHHO, 4TO Ha 57—71 % BblI1lIe CpeTHUX
(hOHOBBIX 3HAYCHHA.

Taxkum 0Opa3oM, THIIOKCHIECKOE BO3ICH-
CTBUE TIPUBOJMT K YBEIMUCHHUIO HE TOJBKO
MHJIEKCa, HO U aMIUIUTYIBI BO BCEX HCCICHY-
eMbIX 30HaX Kopbl. [Ipuyem Ooniee BBICOKHE
3HAYeHUs aMIUTUTYIl W WHAEKCAa TeTa-pUT-
Ma XapaKTepHbl BO (HPOHTATBHEIX 0OJac-
TSAX KOPBI.

YCTaHOBIIEHO, YTO CpEIHUE 3HAYCHHS
WHJICKCOB JICNIbTa-PUTMa, 3aperuCTPUPOBaH-
HBIX B HCCJIEyeMbIX JOJSIX KOPbI IPU THUIIOK-
CHU HaxomdTcs B auama3zoHe 29,22 + 3,20 —

47,91 +2,52%. B 1enomM HHAEKC AENBETa-KO-
neOGaHuii BO BpeMs TUTIOKCHH CHU3UJICS B CPEIl-
HeM Ha 25-40% mo cpaBHEHHIO C (DOHOM.
B pesynbrare TUMOKCHYECKOTO TeCTa CHU3HU-
Jach W aMIUTUTY[a JAeNbTa-PUTMa B CPETHEM
Ha 15-30%.

3aKk/oueHue

Takum 00pa3oM, Ha OCHOBAaHMM IPOBE-
JICHHBIX HCCJIEIOBAaHWN BBISIBIEHBI BO3pAcT-
Hble OCOOCHHOCTH pacIpeelieHUs] HHJEKCa
Y aMIUIATYJbl OMOAJIEKTPUYECKOW aKTUBHO-
CTH TOJIOBHOTO MO3I'a B YCIOBHSIX HOPMOKCUH
u runokcun. ObHapy)eHo npeodIajaHue Me-
JICHHOBOJIHOBOM aKTUBHOCTH OMONOTEHIINAJIOB
(menpra- W TeTa-puTMOB) Yy nmereil 8—12 mer
B YCJIOBUSIX HOPMOKCHH. Y noapocTkoB
13—-16 ner oTMedaeTcss yBEIMUEHHE HHIEKCA
Y aMIUIATYAbl ObICTPOBOJIHOBON aKTHBHOCTH,
OJJHAKO MX 3HAUCHMS OCTAIOTCA HHXKE, 4YeM
y JIMII 3pEeJIoro Bo3pacTa. Y MOIPOCTKOB PaH-
HEro MmyOepTaTHOTO BO3pacTa MPH HEIOCTaTKe
KHCJIOPO/Ia BO BJBIXa€MOM BO3JlyXe MPOHCXO-
JTUT YMEHBLIEHHE MEJIEHHOBOJIHOBBIX KOJe-
OaHuil B puTME [eNbTa-Auana3oHa WU yBeJu-
YeHHEe APYIMX PUTMOB aKTUBHOCTH (anbda-,
OcTa- 1 TeTa-), TOTAa KaK B yCIOBUSAX HOPMOK-
CHU B DTOH IOIPOCTKOBOHM TpyIme ObutH 3a-
perucTpUpOBaHbl CaMble BBICOKHE 3HAYEHUS
BOJIH aib(a-KonedaHuil.
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