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PE3IOME. B ycrnoBusix XUMHYECKOI'O 3arpsi3HCHUS CPEIbl M3MCHSCTCS OalaHC MEXIY XUMHUYCCKUMH dJIEMEHTAMHU
(XD), urparommmMu BaXHYIO pOjib B MPOTCKAHWU HEPBHBIX mporeccoB. C 1enbio ompesaencHus 3Hauumoctu 28 XD B
00yCIIOBIMBaHUYU 0a30BOI'0 PUTMa AJIEKTpo3HIedamorpaMmel (DI17) obcnenoBansl 119 ropoackux moapoctkoB 12—14 ner.
XUMHUUECKUE 3JEMEHTBl OIpPENCIsUId B MPo0ax BOJOC PEHTIeHO-(IyopecleHTHOH crekropodoromerpuei; D3I
PETUCTPUPOBANI TIPH TPeX (PYHKIMOHATBHBIX Tpodax B 10 orBeaeHusix. [lo pe3ynbTaTaM KOPPEISIMOHHOIO aHAIHM3a
OTIPEACTSUIM HEHPOTpOMHOCTh X3 € y4eTOM CHUJIbl M 3HAUYMMOCTH KOPPEJSIMOHHBIX CBsi3e conepkanus X3 co
CIIEKTPAJIbHOW MOIIHOCTBIO albgha-putma. HeidiporponHocTs XD Oblia 0OoJiee BBIpaXKEHA IS TOKCUYHBIX TSDKEIIBIX
METAJUIOB MPH UX COACP)KAHHM B TPEACIax YCJIOBHOW HOPMBI, B TO BpEeMs KaK JCPHIIMTHOE COAEPIKAHHE ICCCHIMATbHBIX
XD OBLIO 3HAYUMO TJIABHBIM 00pa30M IPH MPOOE «OTKPHIBAHKE Ti1a3).
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ALPHA EEG ACTIVITY AND ELEMENTAL BALANCE IN ADOLESCENT ORGANISM
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ABSTRACT. Under conditions of chemical pollution of the environment, the balance between chemical elements
(CE), which play an important role in the course of neural processes, is changed. To determine the significance of 28 CE
for the basic rhythm of the electroencephalogram (EEG), 119 urban adolescents 12-14 years old were examined. CE was
determined in hair samples by X-ray fluorescent spectorophotometry. EEG in 10 leads was recorded with three functional
states. Based on the results of correlation analysis, neurotropic effect of CE was determined taking into account the strength
and significance of correlations between CE content and the spectral power of alpha rhythm. The "neurotropic” effect of
CE was more expressed for toxic heavy metals at their content within the conditional norm, while the deficient content of
essential CE was significant mainly in the eye-opening test.
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BBEJEHUE

DJeMEHTHBIN TOMEOCTa3 MO3ra BayKeH JUI HOPMAJIBHOTO IPOTEKAHHUsI HEPBHBIX IPOIECCOB, OAHAKO B yCIOBHUIX
XMMHYECKOT0 3arps3HEHHSI OKPYXKAIOIIeH cpeapl OaaHc MEeXIy SCCEHINAIBHBIMUA U TOKCHYHBIMU 3JIEMEHTaMH
CYIIECTBEHHO HM3MeHseTcs. OIHUM U3 «ySI3BHUMBIX» IEPHOIOB SBISETCS MyOepTaTHBIA, KOTAa IPOMCXOIUT
CTAQHOBJICHHE MEXaHN3MOB HEHPOIHIOKPUHHOM PEryJIsIHH.

Llenb HACTOAIITO UCCIEIOBAHUS — ONpEIeTIeHUEe HEHPOTPOITHOCTH Psiia TOKCHYHBIX, YCIOBHO TOKCHYHBIX,
JCCEHLIHUATBHBIX M  YCIOBHO JCCEHIMANBHBIX OSJIEMEHTOB B  OOYyCIOBIMBAHHUM  0a30BBIX  PUTMOB
anektpodHIedanorpammsl (3317) y mOapOCTKOB.

MATEPHUAJIBI U METO/bI

C coGmogennem npaBuil OMOATUKK ObIIO 00cienoBaHo 119 mIKOTBHUKOB pa3HOro mona B Bospacte 12—14 ner.
Bce wucnobiTyemble Obuin 0€3 CyIIECTBEHHBIX OTKJIOHEHWH B COCTOSHMM 300POBbs, HPOKUBIM B T.
Cumoeponone. MeronoM peHTTeHO(IYyOPECIEHTHON CHEKTpOQOTOMETpHH B MpobOax BOJIOC onpeaensan 28
XUMHAYECKUX 3JeMeHTOB (X03). DPyHKIMOHAIBHOE COCTOSHHE LEHTPAJIbHOW HEPBHOH CHCTEMbI OLIEHUBAJH
MOCPEACTBOM pErucTpanuu Texymeil 931 -akTuBHOCTH BO (PPOHTAIBHBIX, LIEHTPAIBbHBIX, TEMEHHBIX, BACOUHBIX
W 3aTBUIOYHBIX JIOKyCcaX COIJIacCHO MexayHapogHoi cucreme «l10-20», B COCTOSIHUM —CIOKOWHOTO
0oapcTBOBaHuUs (T71a3a 3aKPBITHI, T1a3a OTKPBITHI) U MIPU pelieHnu apudmMerndeckoit 3agayun (0OpaTHBIN cuer B




yMe) C 3aKkpeIThIMH TJlazamu. HeiipotpomHocts XD B Oammax oOmpenelsuid 10 pe3ylibTaTam
HEMapaMeTpU4ecKoro KOppemsluOHHOro aHamu3a 1o ChoupMeHy, Yy4YuTbIBas CHIy M 3HAaYUMOCTh
KoppensiuroHHBIX cBsizell (EBcTadpeBa u ap., 2016) X3 co criekTpanbHON MOIIHOCTBIO albga-puTMa.

PE3YJIBTATBI U OBCYXJIEHUE

Y 00cie0BaHHbBIX TOIPOCTKOB YCTAHOBIICH JAS(QUIIUT dCCEHIUATIBHBIX 3eMenToB Zn, K, Fe, Cu, Se, Mn, S, Br
u Cl. IIpeBblieHU TOKCHYHBIX 3JIECMEHTOB He HaOronany, a I, Ag, V, Mo, Ti, Ba, Sb, Sn u Bi B mpo6ax Bosoc
HE O6Hapy)K€HbI. KOppCJ'IH]_[I/IOHHI)II\/'I AHAJIM3 IMO3BOJHJI BBIABUTH BBICOKO3HAYUMBIC KOPPCISAIHWOHHLBIC CBA3U
(0,000<p<0,01) mpum wmx cmaboit u cpemueir cuiae (0,21<Rs<0,60). ITlpy 3ToM HauOOIBINEE UYHUCIIO
KOPPEIAIIMOHHBIX CBS3el W 00JIee BBICOKUE 3HAUYCHUS KOI(D(PUIIMEHTOB KOPPENAIMi HAOII0IaIUCh TIPH POoe
Ha OTKphIBaHME TJa3 (99), mpH 3aKpBITHIX TJa3aX BBLIBIEHO 73 3HAYMMBIX KOpPPEJSAMH, a HaUMEHbIIee UX
qrcio (43) — npu apuhMETHIECKOM CUETe.

Psner meliporponnHOocTH X3 1O pe3yibTaTaM KOPPENSIMOHHOTO aHaIHW3a PacHpeAeICh MPH Pa3HbIX
mpo0ax CIEAYIOUMM 00pa3oM:

2na3a 3aKpulmul.

As (54) > Se (33) > Cr (29) > Sr (28) > Cd, Ni (26) > Pb (25) > Co (15) > Hg (13) > Ca, Zn,

Cu (8), > Fe (4)> Rb (3);

2na3a OMKPbImbL.

Pb (52) > As (50) > Ni (47) > Zn (46) > Ca (39) > Cu (38) > Sr (32) > Se (23) > Fe (21) > Cr (19) Rb (13)
>Br (9)> CI (6);

apugmemuyueckutl cuem.

Hg (50)>Zn (35)>As (24)>Cl (23)>Pb (21), Ni (4)>Mn, K, Co (3).

[Ipu pasHbix mpobax 3HAYUMOCTh X HECKOJNBKO pas3iuyaliacCh, HO B IEJIOM pOJb 3CCEHIMAIBHBIX
3JIEMEHTOB B OOYCIIOBJIMBAaHMK MOIIHOCTH Takoro 0a3oBoro putMma OO Kak aibgha-puT™ MposBisiIa ceOs B
HauOONbIIeH CTENeHH MpH JAeCHHXpoHU3auuu OO Npu OTKPHIBAaHWUHM TIJa3, a B HAWUMEHbIIEW — IIpH
apudpMeTHdIeckoM cuere. B TO ke BpeMs YCIOBHO TOKCHYHBIC (DPCCEHITMAIBHBIC) W OCOOCHHO TOKCHYHBIC
TSDKEJIBIE METAJUTBI TIPH UX COJICP’KaHMH, HE TMPEBBIMAONIEeM pedepeHTHBIC 3HAUEHUS, 00HAPYKUBATN OOIBIIYIO
HEHPOTPOITHYI0 aKTUBHOCTH TIpH Bcex mpobax. Ilo pesymbraram Bcex Tpex Mpod 3HAYMMOCTH XD IS
CHEKTPaTbHOI MOIIHOCTH ab(a-puTMa pactpeAeriach CIeAyIOMHUM 00pa3oM:

As(128)>Pb(98)>Zn(89)>Ni(77)>Hg(63)>Sr(60)>Cr(48)>Ca(47)>Cd(26)>Fe(25)>Co(18)>Rb(16).

BBIBO/bI

HefiporpomaocTs X3 MO OTHOMIEHWIO K CIIEKTPAIILHOW MOITHOCTH albgha-puTMa Oblla Oojiee BBHIpaKeHA IS
TOKCHYHBIX TSDKENBIX META/JIOB MPU WX COJCPKAHHM B MpeAeiax YCIOBHOH HOPMBI, B TO BpeMs Kak
IeUIIUTHOE COACPIKAHUE DCCEHITHATBHBIX XD TMPOSBILUIO CBOIO 3HAYMMOCTH TJIABHBIM 00pa3oM IpH Ipode
«OTKPBIBAHUE TJ1a3». XapakTep YCTAHOBJICHHBIX CBsA3EH TpeOyeT OTeNbHOro aHaIH3a.
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