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OCOBJIMBOCTI MIKPOEJIEMEHTHOI'O 3ABE3IIEUEHHS
TKAHUH I'OJIOBHOI'O MO3KY HYPIB Y PA3I
EKCHEPUMEHTAJIBHOI I'lMOKCII PI3BHOI'O CTYHNEHS BAXKKOCTI
[.B.Tapacosa
Kadenpa nemiatpii 3 Kypcom MeIUIHOT TEHETUKH
Cymchkuit gepxaBHuil yHiBepcuteT, M.CyMu
BCTVII

[lepunaTanpHa TIMOKCIA € OCHOBHOIO MPOOJIEMOI0 HEOHATOJIOTI, 1[0 BH3HAYA-
€TbCS 11 MICHEM y CTPYKTYpl 3aXBOPIOBAHOCTI, MEPUHATAIBHOI CMEPTHOCTI Ta 3Ha-
YeHHsAM y (OpMyBaHHI MoiopraHHux nopyiiens [1,2,3]. HaituacTimmm Hacmigkom
nepuHataibHOi Tinokcii € ypaxkends [IHC, sike, 3a manumu 6aratbox JTOCTIHUKIB,
niarHoctyetbest y 60 - 86% BumankiB [3, 4]. VYpaxenns [[HC BunukaroTh uepes
CKJIQJ[HI HEUPOXIMIUHI TIPOIIECH , @ CaMe HAKOTMYEHHS JaKTaTy, akTuBailis (ocdori-
a3y, BUKWJ E€KCIIMTATHUX aMIHOKHCIIOT, aKTHBAIls ITUKIY apaxiJOHOBOI KHCIIOTH,
BUBUIHHEHHS Ba30aKTUBHUX CIOJYK, aKTUBAIllsl KUICHEBUX PAJMKAIIB Ta T1APONEPOK-
cumiB [5, 6]. Pazom 3 tum, mikpoenementr (ME) 3a0e3neuytoTh miepeOir BayKIMBUX
O10JIOTIYHUX PEaKIlid Ta BUCTYIAIOTh KaraiizaTopamMu Oararbox i3 HuX. Pons ME B
MeTaboJIIuHIN ajanTaiii HOBOHAPOKEHUX, OCOOIUBO Ha (POHI TIMOKCIT 3aJIMIIAETHCA
He BuBUeHO. He nocnimkenuit cran ME 3a0e3neueHHsi TKaHWH T'OJIOBHOTO MO3KY Y
pa3i BIUIUBY TIMOKCI].

META POBOTU

Hocnigutu ocodauBocTi 3a0e3nedyenHss ME TkaHMH rOJ0BHOTO MO3KY y pasl eK-

CIEPUMEHTAIBHOI TIMOKCIi PI3HOTO CTYMHEHS BaXKKOCTI .
MATEPIAJI I METOU JOCJIJPKEHHA

Busuanace 3abe3neuenicte ME (3ami30, Mifp, IMHK, MapraHellb, XpoM Ta KO-
0aJIbT), a TAKOK BMICT CBHHITIO B TKAHWHAX TOJIOBHOT'O MO3KY B YMOBaX €KCIIEPUMEH-
TalbHOI Mojieni rinokcii. BuBuennss ME 3abe3neuenns nposeaeHe Ha 60 Oinux Ja-
OOpaTopHUX LIypax Ha MEepILy Ta CboMy 100y KHUTTS. LI TepMiHU KUTTS y 1IypiB Bi-

JNOBIAAIOTH MEPIOAY HOBOHAPOJKEHOCTI Ta PaHHBOMY MOJIOYHOMY Tiepiony. YTpu-
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MaHHS OIypiB Ta BCl €KCIIEPUMEHTH BHKOHAHI BIAMOBIAHO JO MOJIOKEHb «CBpOIEH-
ChKOT KOHBEHIII PO 3aXUCT XpeOETHUX TBAPHH, SIKI BUKOPUCTOBYIOTHCA JI €KCIIe-
PUMEHTIB Ta 1HIIMX HaykoBux Iutei» (CtpacOypr, 1986), »3araqbHux eTUYHUX
MPUHIINIIB €KCIIEPUMEHTIB Ha TBApUHAX», yXBalleHuX [lepminM HallloHaJIbHUM KOH-
rpecom 3 Oioetuku (Kui, 2001), I'enbcuHchKOI Aekiapaliii BcecBiTHROT MeIu4YHOT
acorriarii (2000).

Buxopucrana excnepruMeHTalbHa TinodapruiHa MOJEIb TIMOKCIT 38 METOAHKOIO,
aJaniTOBAaHOIO Yy BIJJILJII BUBUCHHS TINMOKCHMYHMUX CTaHIB IHCTHTYTY (iziosorii im.
0O.0.boromonsis HAH Ykpainu [7]. [lomipHY TIIOKCII0 CTBOPIOBAIM HUIAXOM PO3-
MilleHHs mypiB Ha 10-12 roauHy micias HAPOIKEHHS B FTEPMETHYHY Kamepy Ha 2 ro-
JIUHM, JI€ 33 TOTIOMOr0I0 BaKyyMHOTI'0 Hacoca CTBOPIOBANIM aTMochepHuil THCK y 525
MM pT. CT., IO BIAMOBIAAE MapIialbHOMY TUCKY KUCHIO ¥ 110 MM prt. cT. [Tornmuuan-
Hsl BYIJIEKMCIIOTO a3y B Kamepl 3[1HCHIOBAJIOCS 3a JOIOMOIOI0 HATPOHHOI'O BalHa.
['imoKCit0 Ba)XKOTO CTYIEHS CTBOPIOBAJIM YTPUMAHHSIM TBapuH Takoxx Ha 10-12 ro-
JIUHY MICJISI HAPOKEHHS MPOTITOM 2 FOJIMH Y TEPMETHYHIN KaMepl Jie aTMoc(hepH Uit
THUCK cTaHOBHUB 380 MM PT. CT., IO BIATOBIA€E MapLIAIBHOMY THCKY KUCHIO Y 80 MM
pT. cT. EBTaHa3ii0 TBapuH MPOBOAWIM LUISXOM JAeKamiTalii yepe3 12 roguH micis
BUBeCHHS 3 ekcriepuMmenTy (30 mrypiB). EBranasito ta 3abip oprasiB apyroi mosio-
BuHHU 1ypiB (30 TBapuH) NPOBOIUIU HA 7-My 100y MICJIs BUBEICHHS 3 €KCIIEPUMEH-
Ty. Bunydeni opranu 3BaxxkyBayiv 3 To4HicTiO 10 0,001 T, mOTIM crnajgtoBaiu B My-
denpHIN Tieyl npu temmnepatypi 450 C, mo 3abe3nedyBanio BUIAJICHHS OPTraHIdYHOl
ckianoBoi [8]. OTpuMaHmiA MO PO3YMHSIIA B CyMiIini cosHOT (2 M) Ta a30THOI (1)
KHCJIOT Ta TOBOJWIIN 00’ €M PO3YMHY O1TUCTHIHOBaHOI BOA0K0 10 10 Mi [9]. OTpu-
MaHUN pO3YMH aHaIi3yBan Ha criekTpodoromerpi C115-M1 3 moymeHneBuM aTtomi-
3atopoM.. [ns Bu3HaueHHs BMicTy ME OyayBanu kaniOpyBajgbHUM rpadik MIISXOM
BUKOPUCTaHHA CTaHAapTHUX po3unHiB eraemeHTiB ('COPM) [10]. Jlnsa kaniOpyBaHHS
BUKOPHCTOBYBAJIM HE MEHIIIC YOTHUPHOX BIIOMUX KOHIleHTparlii. [licns Bu3HaueHHs
BMicTy ME B po3unHi BBOJAMJIM Macy 3pa3ka Ta OTpuUMyBaJd KoHueHTpaiiio ME B
oJIHOMY TrpaMi TKaHuHH. KOHIIEHTpallifo HAaBOAWIM B MKT/T BOJIOTO1 TKAaHWHU. Bumipu

Ta pO3paxyHKU MPOBOJAUIH 3a onomororo nporpamu AAS-SPECTR.



AHani3 Ta cTaTUCTUYHA 00pOOKa OTPUMAaHUX JaHHX MPOBOJWINCH Ha MEPCO-
HAJIbHOMY KOMIT'IOTE€pl IUISXOM BHUKOPHCTAHHSA TMaKeTa MPHUKIAJHUX MpOorpam
STATISTICA 7.0 ta MS Excel XP. BukopucTtoByBajics MPUAATHI IS MEIUKO-
010JIOTIYHHUX JOCTIIKEHb METOAM MapaMEeTpUYHOI Ta HemapaMeTPUYHOI CTaTHUCTUKU
[11,12].

JIsi BU3HAUEHHS B3a€MO3B’S3KIB MK IMOKa3HUKAMM, 1110 BUBYAIKMCS Ta TEH-
JEHITIA 3MIHM X 3HAY€Hb BUKOPHCTOBYBAJM METOMHU KOPEIAIIHHO-PETrpeciiiHOTO
aHamizy.  Jlus BusBieHHS (akTy 1 CTyINEHs BIUIMBY KOHTPOJILOBAaHUX (haKTOPIB
(CTymiHb TIMOKCIT 1 BIK TBAPHH) HA pPe3yJbTYI0Ul 03HAKU MTPOBENIU IBO(DAKTOPHUN TH-
crnepciinui ananiz [13].

PE3VJIbTATU JOCHIPKEHD TA IX OFTOBOPEHHS

HoBoHapomxeHi 1mypi XapakTepu3ylOThCd BUCOKMM BMICTOM 3ajli3a B TKAaHUHAX
roJIOBHOTO MO3KY — 571,5+1,15 Mkr/r. Ane 4epe3 THXIEHb MICJsI HAPOJKEHHS pi-
BeHb JaHoro ME 3HauHO 3MEHITy€eThC, 1110 MOXKE OyTH HACTIAKOM aKTUBHOTO BHKO-
PUCTaHHS TKAHUHHOTO 31132 B OKHCIIOBAILHUX PEAKIIISX Ta MpOIlecax BUBIIHbHEHHS
eHeprii (tabmn. 1). PiBeHp 3amiza B 3a3Ha4eHUN TEPMIH CIOCTEPEKEHHS CTAHOBUB
mumie 58,33+1,09 mkr/r. AHami3 Kopemsuii MIXX BMICTOM 3ajii3a B pPI3HUX OpraHax
HOBOHApPOHKCHUX TBAPUH HA TEPIY 00y >KUTTS, BUSIBUB, 1110 KOPEJIAILis PIBHS eJie-
MEHTa B FOJIOBHOMY MO3KY 3 BMICTOM 3ajli3a B 1HIIMX opra”ax € ciadkorw (r=-0,28 —
I TICYIHKHM) 4 30BCIM BiacyTHBOIO (1=0,12 — mns Hupox Ta r=-0,07 — must cepiis).
MOo>kJIMBO, BMICT €7IEMEHTa B TKAHMHAX FOJIOBHOTO MO3KY 3aJIeKUTh BiJl TPOHUKHOCTI
remaroeHuedatiyHoro 6ap’epy s OUIKIB, IO MEPEHOCSTH 3aJ1130.

Yepes TuxIeHb HE B1IOYBAETHCSA 3MIH KOPEJSLli, sIKa CHOCTEpirajiach y HOBO-
HAPOJKEHUX IIYPSIT.

B yMoBax ekcrepruMeHTy BMICT 3ai3a B TKAHMHAX TOJIOBHOTO MO3KY 3MEHIITY-
€THCSI Y HOBOHAPOHKCHUX TBAPHWH 32 YMOB TIMOKCIi JIETKOTO CTYIICHS Maike y JBa
pa3u — a0 261,66+£8,64 MKI/T. Y pa3i TIIOKCUYHOTO YPa)K€HHS TSKKOTO CTYIIEHS
BMICT 3aJli3a 3MeHIyeThes 1ie Ha 36,64% (p<0,05) — no 165,67+1,23 mkr/r. V TBa-
pUH BIKOM | TWXIEHb PiBEHb JOCIIHKYBAaHOTO €JeMEHTa JOCTOBIPHO HE BIAPI3HS-

€TbCS BiJI TBApUH KOHTPOJIBHOI I'PYMU Ta CTAaHOBUTHb 32 YMOB JIETKOi TIMOKCII —



50,00£0,65 mxr/r ta Baxkoi — 47,67+0,81 Mxr/r. Jlanuii peHOMEH MOKIIUBUI yepe3
MOBHOITIHHE (D)YHKITIOHYBaHHS TreMaroeHIedaniyHoro 0ap’epy Ta JOCTaTHI ajarTa-
I1iH1 MOKJIMBOCT1 Y TBapHH JaHOTro BiKy. B ymoBax rimokcii, Ha ¢oHI CTpPIMKOI
BTpaTH 3alli3a CIOCTEepIraeTbes (HOpMyBaHHS MO3UTHBHUX B3a€EMOBITHOCHH MIXK PiB-
HEM €JIEMEHTY B rOJIOBHOMY MO3KYy Ta meviHii (1=0,54) 1 mo3ky Ta cepii (r=0,49) ta
CHJIBHUX HETaTUBHUX — MiK HOTO BMICTOM B MO3KYy Ta HupKax (r=-0,84).

Y pasi rinokcii BaKKOTO CTYMEHs] y HOBOHAPOIKEHUX (DOPMYIOTHCS CEPEAHBOT
CWJIM 3BOPOTHI BIJHOCHMHHU MDK BMICTOM €JIEMEHTa B TOJOBHOMY MO3KY Ta HHUpPKax
(r=-0,58). Takox 3aIHMIIAIOTHCSA CHIIbHI Ta CEPEAHBOI CHIIM MO3UTUBHI 3BSI3KH MIX
BMICTOM 3aJIi3a B MEUiHIl, CepIll Ta TOJIOBHOMY MO3KY. 3a pe3yyibTaTaMu ABO(GaKTOp-
HOTO JUCHEPCIMHOr0 aHali3y piBeHb 3aj1i3a y pa3l TIoKCIi SK JIErKOT0, TaK 1 TSXKKOTO
CTYIICHSI 3MIHIOEThCA Y 3HAYHUX MeXaX. AHalll3 BMICTY €JIEMEHTa B TOJIOBHOMY MO3-
Ky TIOKa3aB MEPEeBAKHUI BIUIMB BIKOBOTO (hakTopa, cuia Jii skoro ckianae 58,33%.
CtyniHb BIUIMBY TIMOKCI Ta KOMOIHAIlT 3a3HaYECHUX YHNHHUKIB € Maii>ke OJJHAKOBOIO 1
ckiagae BianoBiaHo 21,67% Tta 19,45%. IloniOHI oOcTaBUHM CB1IYaTh MPO HU3BKY
3aJIeKHICTh 3a0€3MEUeHHsI 3a1130M TOJIOBHOT'O MO3KY 10 JIii TiMOKCii Ta HOTO BHUCOKI

KOMITIEHCATOPHI MOKJIMBOCTI B PAHHHOMY MOJIOYHOMY MEPI0/1 )KUTTS TBAPHH.

Tabmuus 1 - Junamika Bmicty ME y rosioBHoMmy Mo3Ky IIypiB y HeoHaTa-

JbHOMY nepioai (MKr/r)

[Tepion Fe Cu Zn Cr Co Mn Pb
KUTTA
Hosonapon- 571,51,15 | 6,26+0,11 158,54+0,66 | 76,40+0,91 [ 2,76%0,23 5,68+0,73 1,17£0,21
JKeHUH
7-1i IeHb 58,33+£1,05 | 3,43+0,04 109,07+£0,92 | 13,96+0,27 | 3,26+0,31 4,03+0,11 0,44+0,09

BuBuaroun BMICT Mijli B TKAHHHAX, MU TaKOX CIIOCTEpIraeMo ii 3Ha4He HAKOITH-
YEHHS Y HOBOHAPO/KEHUX IypiB (Tabi.1). Tak, piBeHb JaHOTO €JIE€MEHTAa B TKaHU-
Hax TOJIOBHOTO MO3Ky jaocsraB 6,26+0,11 MKr/r. Ajie HampukiHIl MEpUIOr0 THXKHS
KUTTSI TBAPUH CIIOCTEPITA€ThCS 3HAYHE 3MEHIIEHHS piBHA Mimi 10 3,43+0,04 mkr/T.

[Ipy 1bOMYy TKaHMHHM MO3KY Ta HHPOK XapaKTEPU3YIOThCS HAWMMEHIIOK BTPATORO




eneMeHTa. Tak, BMICT Mi/ll B HUX 3MEHIIYBaBCs y 2-3 pa3u, a B TKAHWHAX MEYIHKU Ta
cepisi — y 5 pasiB.

[Tomryk Kopemsiii BMICTY Mill Y HOBOHAPOI)KEHUX TBAPUH HE BUSIBUB JJOCTO-
BIpHUX 3B’SI3KIB M1k HOT0 BMICTOM B HUPKaxX Ta CEepIli 1 TKaHWHAX TOJIOBHOTO MO3KY.
IIpoTe icHye crabka HeraTUBHA KOPEJIALiS MK HOro piBHEM B IMEUIHII Ta MO3KY (1=-
0,35). MoxuBO, 1110 HEAOCTATHICTh MiJIl B IJIa3Mi MPU3BOIUTH A0 HOro Aedinury B
TKaHUHAX MO3KY 4epe3 aKyMYJISIIIo B MEYIHI{l OCKUIBKH BOHA BiJIIrPa€ OCHOBHY POJIb
B ii OOMiHI.

Yepe3 TWKIEHb CIHOCTEPITAEThCS (POPMYBaHHS [yKE€ CIAOKMX HETaTUBHHUX
3B’SI3KIB MIXK ii BMICTOM B ITEUiHII Ta TKAHWHAX FOJIOBHOTO MO3KY (r=-0,21).

['imokcis erkoro cTymneHs He MPU3BOAUTH 10 3MEHIIICHHSI BMICTY MiJll B TKaHU-
Hax MO3Ky. I[IpoTe, rimokcis BaKKOTO CTYIEHs y HOBOHAPOKEHUX TBAPUH MPU3BO-
JUTH 10 3MEHILIEHHS BMICTY MiJil B MO3Ky Ha 33,97% (p<0,05). Y TBapuH ceMuaecH-
HOTO BIKY CIIOCTEPITAETHCS JICSIKEe 3MEHIIICHHS PIBHS MiJll BXX€ 32 YMOB T1MOKCI1 JieT-
Koro crynens. Tak, y MO3Ky BMICT €JI€MEHTa 3MEHILYETHCS Y MOPIBHSAHHI 3 KOHTPO-
JBHOIO cepiero Ha 6,71% (p>0,05). B naniit BikoBi# IpyIli TBAPUH 3a YMOB TIEpEeHECE-
HOT TIMOKCIT BaKKOT'O CTYINEHSI CIIOCTEPIraeThCsl MOAAIBIIE 3MEHILEHHSI BMICTY MiJi.
[TopiBHSHO 3 TIMOKCIEIO JIETKOTO CTYIEHS PIBEHb JAHOTO €JIEMEHTA 3MEHIIYEThCS B
MO03Ky — Ha 37,19% (p<0,05).

3a yMOB TINOKCIi JIETKOTO CTYNEHS Y HOBOHAPOJKEHUX TBAPUH KOPEISALIAHUN
aHaI13 HE TTOKa3aB HasIBHOCTI 3B’SI3KIB MI>K BMICTOM €JIEMEHTY B TKAHWHAX TOJIOBHOTO
MO3KY Ta IHIIMX OpraHax. Y pa3l BaXKOrO CTYIEHS TIMOKCii 3MIH MOKa3HHUKIB KOpe-
JSALIT HE B1IOYJIOCS.

JIBodakTOpHUN AUCTIEpCIMHUIA aHaji3 BIUIMBY KOHTPOJIHOBAHUX UYWHHHUKIB
BCTAaHOBUB, 1[0 PIBEHb MiJll B TKAHWHAX MO3KY Ma€ 3HA4YHY 3aJIeKHICTh Bij (akTopa
ctymnens Tinokcii (59,57%), npoTe CyTTeBUIA BIUIMB Ha 1i KOHIIEHTPAIII0 MAa€ TaKOX
BiKOBHMM YMHHHK (25,7%) Ta koMOiHaIis 3a3HaueHUX (hakTopiB (8%). Bwmicr
IIUHKY B TKAHWHAX TOJIOBHOT'O MO3KY Ha Mepury 100y xkutTtsa ckianae 158,54+0,66

MKT/T. HampukiHii mepmoro THXHS OJKHTTS HOro piBeHb 3MEHIIYETHCA [0

109,0740,92 mxr/t (Tabm.1).



[TpocniakoBYIOThCST pi3HOHAIPaBJICHI CIa0KOT Ta CepeaHbOI CHUTU 3B’ SI3KU MIXK
BMICTOM €JIEMEHTa B TOJIOBHOMY MO3KY 1 medinii (r=-0,23), cepui (r=0,37) Ta HUpKax
(r=0,21). HatoMicTh uepe3 THXKICHb MU HE criocTepiracMo ¢hopMyBaHHS 3B’ S3KIB MiXK
piBHEM LIMHKY B OpraHax, 110, AIMOBIPHO, € CBIIYEHHSIM ONTHUMI3aIlii BMICTY €JIeMeH-
Ta B MapEHXIMATO3HUX OpPTaHaXx.

['inokcuyHe ypaskeHHsI JIETKOTO CTYINEHS MPHU3BOAUTH 10 3MEHIICHHS BMICTY
IIUHKY Y HOBOHAPOKEHUX HIYypAT y FOJOBHOMY MO3KYy — Ha 16,43% (p<0,05). ¥
IIypiB BIKOM | THXIEHBb CTYITiHb 3MiH PiBHS IMHKY JICIIO MEHIIMI HI)K Y HOBOHAPO-
JUKEHUX TBAapWH, 10 MOXE OyTH CBIJUEHHSIM PO3BUTKY aJanTalliHUX MEXaHI3MIB.
Tak, BMICT maHOTO €leMeHTa y TBapUH CEMUJCHHOTO BIKY 3MEHIIYETHCS IIE Ha
16,43% (p<0,05).

Baxkkuii cTyniHb TnoKcli TOTJIUOII0E 3MIHU €JIEMEHTHOTO CKiaay. biiabin 3Ha-
YH1 3MIHU MPU [IBOMY CIOCTEPIraloThCsl Y HOBOHAPOPKEHUX TBapuH. [lopiBHSHO 3
TIMOKCUYHUM YPaKEHHSM JIETKOTO CTYIEHS, BMICT IIMHKY B TKaHHHAX TOJOBHOTO
MO3KY 3MEHIIY€TbCS B MEpIIMi aAeHb KUTTS Ha — 43,71% (p<0,05), B Toil yac siK y
TBapWH CEMHUICHHOTO BiKy — Ha 3,89% % (p<0,05).

3a YMOB TIIOKCIi Y HOBOHAPOKEHUX IIYPAT CIOCTEPIraeThesl (PopMyBaHHs 3BO-
POTHBOTO 3B’S3KYy MK BMICTOM IIMHKY B TOJJOBHOMY MO3KY Ta HuUpKax (r=-0,62) 1 ce-
pui (r=-0,41). ¥ pa3i BaXKOTro CTyNeHs TIMOKCUYHOTO ypa)KEHHs BiOyBaeThCs Gop-
MYBaHHSIM TO3UTHBHOT KOPEJAIIi CepeaHbOl CHIM MK pPIBHEM ITMHKY B TKaHHHAX
MO3Ky Ta cepiis (r=0,54).

Takum 9MHOM, TIMMOKCHYHE YpaK€HHS MPUBOIUTH 10 (GOopMyBaHHS HOBUX KOpe-
JSAUIMHUX B3a€EMOBIIHOCHH M1K BMICTOM €JIEMEHTIB B TOJIOBHOMY MO3KY, 110 00yMO-
BJIEHE 3MIHOIO YYTIUBOCTI TKAHUH JO il MaTOJOTIYHOTO YHHHUKA MPOTITOM HEOHa-
TaJIbHOTO MEPI0y.

3a 10mMOMOror JBO(AKTOPHOTO AMCIEPCIMHOTO aHaji3y BCTAHOBJIEHO, IO
dakTop crymeHs rinokcii mae miHiManeHui BIUB (12,1%) Ha piBeHb NHUHKY B
TKaHWHAX TOJIOBHOTO MO3Ky. Cmia nii BIKOBOTO YMHHUKA Ha PE3yJbTYIOUy O3HAKY
cknamgae 69,8%. Haromicth, KOMOIHAIlS KOHTPOJHOBAHUX (DAKTOpPIB Mae 3HAYHO

MEHBIIMN BIUIMB HAa PIBEHb LMHKY B TKaHWHAX TOJOBHOrO Mo3Ky — 17,4%, 1o



MOSICHIOE 3HA4YHI 3MIHM HOTO BMICTY Y HOBOHApPO/DKEHMX Ta HE3HAYHY PEaKIiio
€JIEMEHTa y TBapUH CEMHUJICHHOTO BIKY.

BwmicT xpoMy B TKaHMHaX TOJIOBHOTO MO3KY Y HOBOHAPOKEHUX IIypiB Habara-
TO TEPEBHUIIYE HOTO PiBEHb y TBAPUH CEMHJICHHOTO BIKY, IO TAKOX CBITYUTH IPO
3HAYHE 1X HACHYEHHS XPOMOM. PiBeHb XpOMYy y HOBOHAPOKEHUX TBAPUH CKJIAJA€
76,40+£0,91 mxr/r. Y TBapuH BikoM 7 JHIB BiOyBa€eThcsl 3MeHIIeHHs 110 13,96+0,27
MKT/T (Tabm.1 ).

JloBeneHo, 10 y pasi BariTHOCTI, piB€Hb XpOMY B TKaHMHAX Marepi 1CTOTHO
3MEHIIYEThCS [ ], 0 omocepeKoBaHO MOKE CBITYUTH PO HOTO aKyMYJISIIIO B Op-
raHax IJioza, mo MiATBEPHKYETHCS 3HAUHUM MOTO BMICTOM y TKAHHHAX MO3KY HO-
BOHAPOJKEHUX LIypAT. JJisi XpoMy BUsIBIEHA CEPEHBOT CHJIM Ta ciiabka Kopemsiis
MIK HOTro BMICTOM B TeviHll Ta Mo3Ky (r=0,37), cepii Ta Mo3Ky (r=-0,21) Ta HUpKax i
MO3Ky (r=-0,38). TakuM yuHOM, HAKOMUYECHHS XpPOMY B BICIIEpaIbHUX OpraHax Mae
HE3HAYHUM BIUIMB HAa MOr0 KOHIIEHTPAILlI0 B TKAHMHAX TOJIOBHOTO MO3KY Y HOBOHA-
POJIKCHHUX.

HarmnpukiHili nmepuioro THXHS KHUTTS B1IOYBA€ETHCS BTpaTa ICHYIOUHX 3B’ SI3KIB Ta
(hopMyBaHHS HOBHUX, III0 OMOCEPEIKOBAHO 3MIHOIO OOMiHY XpoMy. OCHOBHUM HIISX
BUBEJICHHS €JIEMEHTA 3 OpraHi3My — 4epe3 HUPKHU, TOMY, Ha (POHI 3HAYHOI erimMiHaIli
XpOMY B KIHI[I paHHBOTO MOJIOYHOTO Mepioay GOpMYIOThCS CHUJIbHA HETaTUBHA KOpe-
JISIIIISE MK PIBHEM eJIEMEeHTa B MO3KY Ta Hupkax (r=-0,77). Takum yuHOM, (}i3i0-
JIOT1YHE 3MEHIIICHHSI €JIEMEHTA B TOJIOBHOMY MO3KY MPU3BOIUTH /10 301IBIIICHHS HOTO
KOHIICHTpAIlii B HUPKaX, 1110 € OCHOBHUM IUISIXOM BUBEICHHS XPOMY 3 OpPTaHi3MYy.

['inokcist Jerkoro CTyneHs NpU3BOJIUTH O 3MEHLIEHHS BMICTY JAaHOTO €JIEMEHTa
B rOJIOBHOMY MO3KY Ha 25,84% (p<0,05). HatomicTb 32 yMOB TIOKCUYHOTO YpaKEH-
HS B&XKOTO CTYNEHS CIIOCTEPIra€ThCs 3HAYHE 3MEHIICHHS PIBHIO XpoMmy . Pi3HuIg 3
KOHTPOJIEM CKJIaJIa€ B TKAHWHAX roJIOBHOTO MO3Ky — 41,13% (p<0,05). 3naune 3me-
HINICHHSI TKAHUHHOT (DOPMU XPOMY MOKE CBIAYUTU TPO 3PHUB aJaNTAIIHHUX MEXaH13-
MiB 32 YMOB BaXKKOT'O TIIOKCUYHOTO YPaKCHHS.

VY TBapuH BIKOM 7-W JHIB CIIOCTEPIra€ThCs 3HAYHE 3MEHIICHHS PIBHS XPOMY

BXKE€ 32 YMOB JIETKOI'O CTYIEHS TIMOKCUYHOIO YpakKeHHs. PI3HUI 3 KOHTPOJEM B



TKaHMHAX TOJOBHOTO MO3KY ckiamae 26,51% (p<0,05). ['imokcis BaXKOro CTYIEHS
MPU3BOAUTD JI0 MOJAJIBIIOTO 3MEHILIEHHS PIBHIO XpoMy. Tak, MOPIBHSIHO 3 TMOKCUY-
HUM YPaKEHHSIM JIETKOTO CTYIIEHS, BMICT JIaHOTO MIKpPOEJIEMEHTa 3MEHIIYEThCS B
Mo3Ky me Ha 23,30% (p<0,05). He 3Bakaroun Ha 3MEHIIIEHHS BMICTy XpOMY B TOJIO-
BHOMY MO3KY, MM HE BHUSBUJIU Oy/b-SKHX BIJIHOCUH M1 PIBHEM €JIIEMEHTY B OCTaH-
HBOMY Ta 1HIIUX JOCIIDKYBaHUX opraHax. Ha BiamiHy BiJ KOHTpPOJBHOI cepii TBa-
PHUH, MH TaKOX HE BUSBHIN B3a€MO3B’SI3KiB M)XK BMICTOM XpPOMY B TOJIOBHOMY MO3KY
Ta IHIIUX OpPTaHax B yMOBaX TIMOKCIi JIETKOTO CTYIICHS.

3a yMOB Ba)KKOT'O CTYNEHS TINOKCii, HA (JOHI 3MEHILEHHS BMICTY XpOMY HasiBHa
BIJICYTHICTh KOpEJALIi 10r0 BMICTY B TOJJOBHOMY MO3KY Ta IHIIMX opraHax. J[Boga-
KTOPHUH TUCIIEPCIHHUMN aHaJi3 BMICTY XpOMY Y TBapUH PI3HOTO BIKY 332 YMOB TiITOK-
CHUYHOTO Ypa)KE€HHS JIETKOTO Ta BAXKKOTO CTYIIEHS IMOKAa3aB, 1[0 PIBEHb EIEMEHTa Ma€
BUpAXXEHY BIKOBY 3aJIKHICTh. Tak, CHiia BIUIMBY (haKTopa BIKYy Ha PiBEHb XpOMY B
rOJIOBHOMY MO3KY ckiajae 76,8%. HaToMicTh cTymiHb TiIIOKCIi HE BUSBHUB BIUIUBY
Ha PIBEHb €JIEMEHTa B TOJIOBHOMY MO3KY, CHJIa BIUTUBY JAHOTO YHHHUKA MIPHU I[OMY
cTaHOBUTS Je 12,5%.

Ha BigMiHy Bij 3aii3a, Mijii Ta XpOMY, BMICT KOOQJIbTY 3 BIKOM 3POCTa€, 1110 CBI-
JTYUTH TIPO BIJCYTHICTH JEMO JAHOTO YJIbTpaMiKpoeleMeHTa. Tak, y HOBOHApOJHKe-
HUX HIypiB MOTO PIBEeHb B TKAHWHAX TOJOBHOTO MO3KY ckianae 2,76+0,23 mkr/r. Ta-
KHUM YMHOM, B TKAHMHAX FOJIOBHOT'O MO3KY, pIBEHb KOOAJIBTY € JOCUTh BUCOKUM. Y
IIypiB BikOM | TWXKIEHBb piBeHb K0OanbTy 3Ha4HO 3poctae (3,26+0,31 Mkr/r), mo
CBIJTUYMTH PO HAKOMIMYEHHSI TKAHUHHOI (popmu enemenTa (tadn. 1). Y HoBoOHapo-
JDKEHUX LIYPAT ICHYe ciabKa MO3UTUBHA KOPEJIALIs MK BMICTOM KOOAlIbTy B HUPKaxX
Ta roJloBHOMy MO3Ky (r=0,28). Ha choMuil J€Hb KUTTSA, HE 3BAKAIOYM HA 3HAYHM
BMICT €JIEMEHTa B TOJIOBHOMY MO3KY MU HE 3HAWIIUIM 3B S3KIB 3 HOT0O pIBHEM B 1HIIUX
Oprasax.

Bracniok nii Timokcii Jerkoro CTymneHs B TKAaHWHAX MO3KY Y HOBOHAPOIXKEHUX
HIYPAT BMICT KOOAJIBTY — 3MEHUIYEThCA y 3 pa3u. 3a YMOB BaXXKOT'O T1MOKCUYHOIO
ypaXxeHHs B1I0yBAa€TbCA 3MEHILIEHHS BMICTY KOOAlbTy B TKAHHHAX TOJIOBHOMY MO3-

Ky 1me Ha 73,54% (p<0,05).



VY TBapuH BIKOM OJMH THXKJIEHb 32 YMOB T1MOKCIi JIETKOTO CTYIIEHS, PIBEHb €lie-
MEHTa B FOJIOBHOMY MO3KY 3pocTtae Ha 43,55% (p<0,05). B ymoBax BaXKOro CTyIeHs
TIMOKCUYHOTO YpaXKEHHS PIBeHb KOOANbTY Yy TBApUH 7-U IEHHOTO 3MEHIIIYETHCS B TO-
JOBHOMY MO3KY — Ha 46,02% (p<0,05).

Ha ¢oH1 cTpiMKOro 3MEHIIEHHS PiBHS €JIEMEHTY B TKAHUHAX T'OJIOBHOTO MO3KY
CriocTepiraeTbCs (POPMyBaHHS CHUJIIBHUX MO3UTUBHHUX 3B’SI3KIB MK MOr0 BMICTOM B
octanHbOMY Ta meuini (r=0,77) 1 cepenuboi cunu — 3 Hupkamu (1=0,46). Taxum
YUHOM, BTpaTa €JIeMEHTY 3a3HaY€HUMH OpraHaMU MOXE MPU3BECTH IO 3MEHILIEHHS
HAaCMYEHOCTI KOOATbTOM TKaHUH TOJOBHOrO MO3KY. J[BO(akTOpHMIl AMCHEepCIMHMIA
aHasl3 BKa3ye Ha Te, IO CTYIIIHb IIOKCII Ma€ NepeBaKHUI BILTUB HA PIBEHb KOOAIb-
Ty B TKQaHUHAX TOJIOBHOTO MO3KY — 58,1%, 1110 CBITYUTH PO aKTHUBHY Y4acTh KOTO B
oOMIHI MiKpoejleMeHTa. Xo4ya Ha pPiIBEHb KOOAJIbTy Ma€ JOCTOBIPHUHN BIUIMB TAKOX
BIKOBHMM (haKTOp, CHiIa Jis SIKOTO CKJIajgae BiAmoBiaHO 23,6%. JlocTOBIpHUMA BILIWB
KOMOIHaIlli YUHHUKIB Ha BMICT €JIEMEHTA 3a3HAYAETHCS JIUIIE B TOJOBHOMY MO3KY —
16,2%.

BwmicT mapraHiifo B TKaHHHAX TOJIOBHOTO MO3KY KOJIMBAETHCS Ta MA€E 3aJICKHICTh
Bl TEpMIHY cHocTepexeHHs. Tak, piBeHb JaHOro e€JeMEHTa 3MEHUIYEThCA 3
5,68+0,73 MKr/T y HOBOHapoKeHUX mypar a0 4,03+0,11 Mxr/r — y TBapuH BikoMm 1
TKAeHb (Tadu. 1). [Ipu nboMy MU He 3HAXOAMMO 3B’A3KIB MK BMICTOM €JIEMEHTA B
TOJIOBHOMY MO3KY Ta IHIIMX JOCHIJ)KYBAaHUX OpraHax B JIaHOMY BIKOBOMY IEpIOl.
Ha BigMmiHy Bij 1HIIMX JOCTIIKYBaHUX €JIEMEHTIB, Yepe3 THKACHB IMICIs HApOHKEeH-
HS BKa3aHI1 MOKa3HUKU KOPEJIAILIil 30epIratoThCsl.

MopentoBaHHS TIMTOKCUYHOTO YpaXXEHHS MPU3BOIUTH O 3MEHIIIEHHS BMICTY J10-
CJIIDKYBAHOTO eJeMeHTa. Tak, JeTKUil CTYIIHb TIMOKCii Y HOBOHAPOHKEHUX TBapUH
XapaKTepU3y€eThCsl 3MEHIIICHHSIM BMICTY MapraHIl0 B TKAHWHAX TOJIOBHOTO MO3KY Ha
27,65% (p<0,05). Y TBapuH BikOM | TIXJIEHb TaKOX 30€piracThCs BTpATa JTOCHTIIKY-
BAHOT'O €JIEMEHTAa B TOJIOBHOMY MO3KY — Ha 6,70% (p=<0,05).

['inokcis BaXXKOTo CTYINEHs MPU3BOJUTD 0 3HAYHUX 3MiH BMICTY Mapraio. Y
HOBOHAPOPKCHUX TBAPHWH PIBEHb MAPTAHITIO 3MEHITY€ETHCS y TIOPIBHIHHI 3 TIOKCHY-

HUM ypa)K€HHSAM JIErKoro ctyrnens Ha — 35,54% (p<0,05), B Toil yac sk y H1ypiB Bi-



koM 7 nHiB — nuuie Ha 14,37% (p<0,05). 3pocTanHs Tinokcii He TPU3BOAUTH A0 BTpa-
TH c(OPMOBAHUX 3B’ A3KIB.

[IpoBeneHHss ABOQPAKTOPHOIO JUCIEPCIHHOTO aHali3y BCTAaHOBWJIO, LIO B
TKaHWHAX TOJIOBHOTO MO3KY pIBEHb MAapraHIl0 Ma€ TMEPEeBaXHY 3aJCKHICTh BiJ
BIKOBOTO (DaKTOpy, CHJjIa BIUIUBY SIKOTO CTaHOBUTH 46,1%. YUMHHUK CTYyINEHs TNOKCIi
Mae cuny Jume y 29,6%. KomOinHailisi KOHTPOJIbOBAHUX (DAKTOPIB Ma€ TaKOXK
JOCTOBIPHMIA BIJTUB Ha 3MiHU MOTO PiBHS B rOJI0OBHOMY MO3KY ( 21.8%).

BwmicT cBUHIIIO B TKAHWHAX MO3KY 3MeHInyeTbest Bia 1,17+0,21 MKr/r y HOBOHA-
pomxkenux 1o 0,44+0,09 Mkr/r — y Biui cemu AHIB (Taba. 1). Y HOBOHapOKEHHUX
TBapUH MU HE 3HAUINLIU OyAb-SKUX 3B’SI3KIB MK BMICTOM CBHHIIIO B JIOCIIIXKYBaHUX
opraHax.

3a YMOB €KCIIEpUMEHTAIbHOI TIMOKCIi JIErKOT0 CTYNEHs BiIOYyBA€ThCS HAKOMU-
YeHHS! CBUHIIO. B TKaHWHAaxX TOJOBHOIO MO3KY BMICT CBHUHIIIO 3pocTae Ha 12,82%
(p<0,05. 3pocTanHs CTyMHeHs TIMOKCil MPU3BOJUTH J0 301IbIICHHS BMICTY CBUHIIIO Y
MOPIBHSAHHI 3 JIETKUM TIMTOKCHYHUAM YPa)KCHHSIM TKaHWH TOJIOBHOTO MO3KYy — II¢ Ha
16,66% (p<0,05). Ha cromuii neHp xut-
TSI BHACTIJIOK JI1i TIMOKCIT JIETKOTO CTYINEHs BiA0YBA€ThCs 301IbIIEHHS PIBHS JaHOTO
enemenTa 1ie Ha 15,91% (p<0,05). I'inokcuuHe ypakeHHsI BaXKKOT'O CTYIEHS MPU3BO-
JUTH JI0 3pOCTaHHS HOT0 BMICTY B TKAHWHAX T'OJIOBHOTO MO3KYy — Ha 47,72% (p<0,05).
CwibHI Ta cepeAHbOI CUJIM KOPEJAIiAHI B3a€EMOBITHOCUHHU CIOCTEPITalOThCS MIXK
BMICTOM TOKCHYHOTO €JIEMEHTa CBUHIIIO Ta €CCHINNHUMH MIKpOEJIEMEHTaMHU — IIUH-
KOM Ta 3ami3oM. IIpu yomy nepeBakaroTh CHIJIbHI HETaTHUBHI 3B’A3KH, OCOOJUBO Y
TBApUH BIKOM | TWXAEHb. 3arajioM, BIA3HAYAETHCS 3POCTAHHS CUJIM KOPEJSIIHHUX
BIJIHOCHH Y BCIX OpraHax MiXk 3a3HaYeHUMU eJIEMEHTaMH B JaHii BikoBii rpymi. [1o-
SCHEHHSIM 3a3HAYEHUX Pe3yJIbTaTiB MOXKe OyTH 3pOCTaHHS aOCOJIIOTHOIO BMICTY CBU-
HITIO B OpraHax MOPIBHSHO 3 HOBOHAPOKEHUMHU Ta MOTO €K30TE€HHE HAJIXO/KEHHS 3
MMOYAaTKOM E€HTEPAJIbHOTO XapuyBaHHS. Sk BiJOMO, 3pOCTaHHS BMICTY CBUHIIIO B Tpa-
BHOMY TPAaKTi PU3BOJANTH JI0 3MCHIIICHHS MIBUIKOCTI BCMOKTYBAaHHS ITUHKY Ta 3aji3a
B TOHKOMY KHUIIIEUHUKY. TaKOX € JJaHHI 1010 aHTarOHICTUYHUX B3a€MOBIJTHOCHH J1a-

HUX €JIEMEHTIB B METa0OJIYHUX TIpoIiecax.



HakonuueHHs CBUHIIO HE CYIPOBOIXKYETHCS MOSBOIO KOPESLii MiXk HOro BMi-
CTOM B TOJIOBHOMY MO3KYy Ta HHpKax 1 CepIll, Xo4a 3’ SBISIEThCS CIA0OKHI 3BOPOTHIM
3B’S130K Mi’K BMICTOM MIKpPOEJIEMEHTY B MO3Ky Ta neuinmi (r=-0,21).

Y HOBOHApOPKEHUX TBAPUH B YMOBAX TIMOKCHUYHOTO Ypa)KEHHS 30€piracThCs
CWIbHA HEraTHBHA KOPEJALiS MIX PIBHEM CBHUHIIO Ta BMICTOM IIMHKY Ta 3aji3a.
3MEHIIICHHS] HACUYEHOCT1 €CEHIIMHUMH €JIEMEHTaMU Ta 3POCTaHHS BMICTY CBUHIIIO
MIPU3BOJUTH JIO TOTO, IO OCTAHHIM OIIBIN CHIILHO KOHKYPYE 3a aKTUBHI IIECHTPH MO-
JIEKYJT 3 IIMHKOM Ta 3aJ1130M, 10 MOCHIJIIOE HOTO0 TOKCUYHICTb.

B yMoBax rinokcii JIErKOro CTyNEeHs CIIOCTEPIraeThCs 3MEHIIEHHS CUJTU TTO3UTHU-
BHOI KOpEJALIi MIXK pIBHEM €JIEMEHTIB aroHICTIB B TOJOBHOMY MO3Ky. Tak, cuia B3a-
€MOBITHOIIIEHbh MK BMICTOM MiJil Ta IMHKY B TOJIOBHOMY MO3KY CTaHOBUTH JIUIIIE -
0,12. Jlemto G1bII 3HaYH1 3B SI3KU CIOCTEPITAIOTHCA MIXK BMICTOM MIJ1 Ta MapraHio
—B11 0,39 10 0,68. 3pocTaHHs CTyNEHs TMOKCii MPU3BOIUTH 0 BTPATH 3B A3KIB MiXK
pPIBHEM 3a3HAUEHUX E€JIEMEHTIB B CEplil Ta TOJIOBHOMY MO3KY. TakuM 4YMHOM, TiMOK-
CUYHE YPKCHHsI MPU3BOJINUTH A0 3MCHIIICHHS CHUJIM B3a€EMOJIl MiXK €JIEMEHTaMH aro-
HicTamu. JIBoaKTOpHUI TUCTIEpCIiHUN aHali3 BCTAHOBUB, 110 PIBEHb €JIEMEHTA B
rOJIOBHOMY MO3KY Ma€ BHpaXX€HY 3aJI€XKHICTh BiJl BIKOBOro (aktopy (68,3%), cuia
BIUTMBY CTYTEHS TIMOKCIT Mpu 1boMy ckiaaae numie 19,7%, a BinuB komOiHarii dhax-

TOPIB € HEIOCTOBIPHUM.

BUCHOBKH

1. TkaHUHU TOJOBHOTO MO3KY HOBOHAPO/DKEHHX IIYpIB XapaKTepU3YIOThCS
BHCOKHM CTYIEHEM HACHYEHOCTI Ta 3HAYHUM JIMHAMI3MOM BMICTY MIKPOEJIEMEHTIB
(3a;miza, MUHKY, M1, XpOMy, Maprafio). Jlo KiHIS TEePIIOro THXKHS KHUTTS BMICT
X MIKpoeleMeHTiB 3MeHlnyeTbes y 1,5- 10 pasiB. PiBeHb TOKCHYHOTO CBHHIIIO
3MEHIIYEThCS OUTBII HIXK Y 2,5 pazy. BUKIIIOUEHHSM 3 IILOTO € KOOAJIBT, BMICT, SIKOT'O
HaBIMaKku 3poctae Maibke B 1,2 pasy. Kopemnsii BMictry ME B TKaHWHAaX TOJOBHOTO
MO3KY Ta IHIIIMX OpraHax He 3HaiiJieHo, a0o BoHa Oyiya ayxe ciadkoro. e cBiquuTh
PO BUCOKHUHU CTYIIHb HE3aJEKHOCTI TOJIOBHOTO MO3KY BiJl BMiCTY ME B IHIIUX KUT-

TEBO BAXKIIMBHUX OpraHax.



2.3a yMOB TIOKCUYHOTO YpakKeHHS BIJOYBA€ThCS CYTTEBE MOPYILIEHHS €IeMEH-
THOTO CKJIaJy TKAHUH TOJIOBHOTO MO3KY. Jlerkuil cTymiHb TiMOKCIT MPU3BOIUTH J0
3MEHIIICHHS] Y HOBOHAPOKEHUX IIIyPiB PIBHS KOOAIBTY y TPU pasH, 3aii3a - Maxke y
7IBa pa3u, Maprasifio - Ha 27,65 %, xpomy - Ha 25,84%, muuky - Ha 16,43%, 1110 CBI-
TYUTHh MPO BUHUKHEHHS 3HAYHOTO AeilUTy Ta IucOaiaHCy B MIKPOEJIEMEHTHOMY
CKJIaJ[l TKAaHUH TOJIOBHOTO MO3KY Ta MOK€ OyTH YHHHUKOM HEJIOCTATHHOTO PO3BUTKY
aJanTaliiHuX MEXaHi3MiB 3 OJHOTO OOKYy Ta CYTTE€BOTO ACPIIUTY JAaHUX €IEMEHTIB
Ha KIHEI[b PAaHHHOTO MOJIOYHOTO TEPIOAy JKHUTTS IIypiB. Baxkkuil CTymiHb Timokcii
XapaKTEPU3y€eThCS MOAAIBIIMM 3POCTAHHIM HEIOCTAaTHOCTI Ta aucOaiaHCy MiKpoe-
JIEMEHTIB, 5IK1 € TAaKOX OUIbII 3HAYHUMH Y TBAPUH PAHHLOTO MOJIOYHOTO MEPIOY.

3.IBodakTopHuil nucniepCiiHUN aHaji3 BIUIMBY KOHTPOJIHOBAHUX UHWHHHUKIB
BCTAaHOBUB, 1110 BIUJIUB TMOKCIi Ha BMICT 3ajli3a, IUHKY, XpOMY, MapTaHIl0, CBUHIIIO
B TKaHMHAX IOJIOBHOTO MO3KY € HEBEJIMKUM, IIEPEBaKHE 3HAUEHHsI Ma€ BIKOBUH (pak-
TOP, 110 CBITYUTH MPO HU3bKY UyTIUBICTH Horo ME ckiany mo nii rimokcii Ta BUCOKI
KOMIIEHCATOPHI MOXIJIMBOCTI MO3KY Y HOBOHApOJ/KE€HUX TBapuH. I[Ipore ¢akrop ri-
MOKCIi € MPOBIIHUM IIOJ0 BIUIMBY Ha BMICT y TKaHMHAX TOJOBHOTO MO3KY Miji
(59,57%) ta xobanbTy (58,1%), BIUIMB BIKOBOTO (pakTOpa Mpu LIbOMY CTAHOBUTH BiJI-
noBigHO 25,7% Ta 23,6%.

4. [1lo10 TOKCHYHOTO CBUHIIIO, TO HOTO BMICT € HAMOUIBIIMM Y TKAHUHAX TOJI0-
BHOTO MO3KY. [[isl TIMOKCIT JIETKOTO CTYNEHS MPU3BOIUTE A0 3pOCTaHHS HAKOMHUYCHHS
CBUHIIIO B TOJIOBHOMY MO3KY Ha 28,2% ( p<0,05). V pasi BaXKoro cTyrneHs Trinokcii
HOT0 BMICT 3HAYHO TIEPEBHUIIY€ TOKA3HUKH KOHTPOJIBHOI TPy Ta TBAPUH BPAKEHUX
TIMOKCI€I0 JIETKOTO CTYMEHs, 10 Oe3MepPEeuHO CHpHs€ MOCHIECHHIO HOr0 TOKCHYHOI
i,

XapakTepHOIO € BIICYTHICTh 3B’A3KIB M)XK PIBHEM CBHHIIIO B TOJIOBHOMY MO3KY
Ta HAPKax 1 cepiri. Y HOBOHAPO/KCHUX TBAPWH B YMOBAX TIMOKCHYHOTO YPaKCHHSI
30epiraeThCs CUIbHA HETaTUBHA KOPEJIAIliS MK BMICTOM CBUHITIO Ta IIMHKY 1 3aji3a.
3MEHIIeHHS! HACHYEHOCT1 €CEHI[ITHUMU €JIEMEHTaM1 LIMHKOM 1 3aJ1130M Ta 3pOCTAHHS
BMICTY CBHUHIIIO, & TAKOX HasBHICTh CHJIBHOI HETATHUBHOI KOPEJSIlii MiXK CBHUHIIEM Ta

€CEHUIMHUMHU €JIEMEHTAMH MOCUIIIOE MOT0 KOHKYPEHTO3/IaTHICTh 3a aKTHBHI LICHTPU



MOJIEKYJI B TOJIOBHOMY MO3KY.
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PE3IOME
OCOBJIMBOCTI MIKPOEJIEMEHTHOI'O 3ABE3IIEUEHHS
TKAHUH I'OJIOBHOI'O MO3KY HYPIB Y PA3I
EKCHEPUMEHTAJIBHOI I'lMMIOKCII PI3HOI'O CTYHNEHS BAXKKOCTI
[.B.Tapacosa

BuBueHi 0co00IMBOCTI BMICTY €CEHIIIMHUX MIKPOCJIIEMEHTIB (3aji3a, IUHKY, MiJi,
MapraHifio, Ko0ajlbTy), YMOBHO TOKCHYHOTO XpOMY Ta TOKCUYHOI'O CBHHIIO B TKa-
HUHAX TFOJIOBHOTO MO3KY HOBOHAPOKEHUX HIIYPIB y pa3i eKCIEPUMEHTAIBHOI T1MOK-
Cli pI3HOTO CTYNEHs BaXKKOCTI.

TkaHUHU TOJIOBHOTO MO3KYy HOBOHAPO/KCHHX IIypiB XapaKTEpU3YIOThCA
BHCOKHM CTYIEHEM HACHYEHOCTI Ta 3HAYHUM JIMHAMi3MOM BMICTY MIKPOEJIEMEHTIB
(3ami3a, UUHKY, M1, XpOMYy, Maprasio). Jlo KiHIsS Neplioro THKHS KUTTS BMICT
[IUX MIKpOEJIEeMEeHTIB 3MeHInyeThess y 1,5- 10 pasiB. PiBeHb TOKCHYHOTO CBHUHIIIO
3MEHIITYEThCS OUTBII HIXK y 2,5 pazy. BUKIIFOUEHHSM 3 IILOTO € KOOAJIBT, BMICT, SIKOTO
HABIIAKU 3pOCTae Maiike B 1,2 pasy.

3a yMOB TIIIOKCUYHOTO YPa)KCHHS B1IOYBAETHCS CYTTEBE MOPYLICHHS €IEMEHT-
HOTO CKJIaJly TKaHMH TOJOBHOTO MO3KY. JIerkuil CTymiHb TINOKCii TPU3BOAUTH 1O
3MEHIIICHHS] Y HOBOHAPOKEHUX IIIyPiB PIBHA KOOANIBTY y TP pasu, 3alli3a - Maxke y
JIBa pa3d, Mapraio - Ha 27,65 %, xpomy - Ha 25,84%, uuHKY - Ha 16,43%, 1110 CBI-
TUYUTHh MPO BUHUKHEHHS 3HAYHOTO ACPIUUTY Ta AUCOANaHCY B MIKPOEIEMEHTHOMY
CKJIaJ[l TKAaHUH TOJIOBHOTO Bakkuil CTYIiHb TMOKCIT XapaKTePU3YETHCS MOAAIBIITAM
3pOCTaHHSIM HEJIOCTATHOCTI Ta AucOaIaHCy MIKPOEJIEMEHTIB, Kl € OUIbII 3HAYHUMU
y TBapyH PaHHBOTO MOJIOYHOTO MEPIOy.

KirouoBi cimoBa: Timokcis, TOJOBHUN MO30K, MIKPOEIIEMEHTH, HOBOHAPOKCHI

IIypsTa.
PE3IOME
OCOBEHHOCTHU MUKPODJIEMEHTHOI'O OBECIIEYEHU S
TKAHEMW I'OJIOBHOI'O MO3I'A KPBIC TP DKCHHEPUMEHTAJIbHON
THIIOKCHHA PA3BHOM CTYIIEHHU TSIKECTH
N.B.Tapacosa



N3yyeHbl 0COOEHHOCTH COJEpKaHUS 3CCEHLMAIBHBIX MUKPOAJIEMEHTOB (JKeje-
3a, IIMHKA, MEJU, Mapraia, KodaiabTa) yCIOBHO TOKCHMYHOTO XpOMa U TOKCHYHOIO
CBHHI[A B TKAHAX T'OJJOBHOT'O MO3Ta HOBOPOXKJEHHBIX KPBIC MIPU IKCIIEPUMEHTAIBHOM
TUTIOKCUU PA3JIMYHON CTENIEHU TSHKECTH.

TkaHu TOJIOBHOTO MO3ra HOBOHAPOHKEHUX KPBICAT XapaKTEPU3YIOTCS BUCOKOM
CTENEHbIO  HACUIIEHHOCTH W  3HAYUTEIbHBIM  JUHAMHU3MOM  COJICpP>KaHUS
MHUKpPORJIEMEHTOB (’Kelie3a, LIMHKA, MeId, Xpoma, Mapranma). Jlo KoHIa mnepBoii
HEJIENH KU3HU COJEpKaHWE ATUX MUKPOAJIEMEHTOB yMmeHbluaeTcs B 1,5- 10 pas.
YpoBeHb TOKCHYECKOTO CBUHIIA YMEHBIIIAETHCS Ooiee ueM B 2,5 pa3za. MckitoueHueM
U3 9TOTO €CTh KOOalbT, COAEp>KaHHE KOTOPOro HaoOOpOT Bo3pacTaer modtu B 1,2
pasa.

Jlerkast CTE€TeHb TUIIOKCUN BBI3bIBAET YMEHBILICHUE Y HOBOPOKIECHHBIX KPBICST
YpOBHS KOOanbTa B TPH pasu, jkejie3a — MOYTH B JIBa pa3a, Maprasia - Ha 27,65 %,
xpoma - Ha 25,84%, uuHka - Ha 16,43%, 4TO CBUAETEIBCTBYET O BO3HUKHOBEHUHU
3HAUUTETHHOTO JeduInTa U JqucOaiaHca MUKPOAJIEMEHTHOTO COCTaBa TKaHEH roJio-
BHOTO Mo3ra. Tsbkesnasi CTEeTeHb TMIIOKCUU XapaKTEePU3YETCs JabHEUIIIMM YBeJIMUe-
HUEM HEJIOCTATOYHOCTH U JucOalaHca MUKPOETIEMEHTOB.

KiroueBbie cioBa: TMIOKCHS, TOJOBHOM MO3T, MUKPOAJIEMEHTHI, HOBOPOKICH-
HBIE KphICSTA.

SUMMARY
FEATURES OF RATS BRAIN SUPPLEMENTING WITH TRACE
ELEMENTS IN CASE OF EXPERIMENTAL HYPOXIA OF DIFFERENT
DEGREE

1.V. Tarasova
Features of composition of microelements (iron, zinc, copper, manganese, and

cobalt), conditionally toxic chrome and toxic lead were studied in tissues of cerebrum
of newborn rats at an experimental hypoxia of various severity levels.
Tissues of cerebrum of newborn rats characterized by a high level of saturation

and considerable dynamism of content of microelements. Till the end of the first



week of life, the content of this microelements became less in 1,5 — 10 times. The
level of the toxic lead goes down more than in 2,5 times.

The hypoxia of easy degree leads to lessen of the level of cobalt at newborn rats
in two times, lessen of the level of iron almost in two times, manganese — in 27,65 %,
chrome — in 25,84%, zinc — in 16,43%. It means that considerable deficiency and
imbalance of the microelement composition of cerebrum arises. The hypoxia of
heavy degree is characterized by further increase of deficiency and imbalance of mi-

croelements.

Keywords: hypoxia, microelements, newborn rats, cerebrum.



