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3MiHM meTaboniamMmy amiHOKUCNOT NPU NepuHaTalbHin
rinoKCU4YHo-iWemMmiyHin eHuedanonaTii Ta IX
3aNIeXHiCTb Big cTyneHa Mop@dosioriyHnX 3mMiH
roJIOBHOro MO3Ky 3a AaHNMuN HeupocoHorpadir

XapKiBCbKWiA HaLlioHanbHWUIA MEANYHUIA YHiBEpcuTeT, YKpaiHa
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MeTa — BMBYMTW 3MiHW PIBHIB aMiHOKMCNOT KPOBI NPU FiNOKCUYHO-ILLEMIYHIN eHLedanonarii 3anexHo Bif TAHXKOCTi MOPONOri4HNX 3MiH FONIOBHOrO MO3KY.
MauienTn i meTogu. 06¢TEXEHO 60 HOBOHAPOIKEHMX Y FOCTPOMY NEPIOAi FiNOKCUYHO-iLLIEMiYHOT eHLedanonartii Ta 17 BifHOCHO 340POBUX HOBOHAPOIKEHNX;
NpOBEAEHO AOCIIMKEHHS BiNbHUX aMiHOKMCNOT KPOBI, HEWPOCOHOMPaAILo.

Pe3ynbTatn. Y HOBOHAPOLKEHNX i3 FiNOKCUYHO-ILLEMIYHOK eHLiethanonaTieto JOCTOBIPHO HacTille 6ynu NiABULLEHMN PiBHI ryTamarty, rilyuHy, y4acTb SKUX
y NaTtoreHesi rinoKCMYHO-iLLEMIYHOI eHuedanonartii JOBEAEHO, @ TaKOX METIOHIHY i aMiHOKMCIIOT, SKi 6epyTb y4acTb B €HEpPreTMyHomy Mertabonismi ta
NIATPUMUI NOCTIAHOrO PiBHA TMKOKO3W KPOBI: anaHiH, BaniH, TPEOHIH, NEALNH. 3HMKEHUMU YacTile 6ynu piBHi TPUATOMAHY i TUPO3MHY, AKI MOXYTb BYTH
cybCTPATOM ANA CUHTE3Y HeipoMeniaTopis.

3MiHU aMiHOKMCNOT BIfPIBHANNUCA 3aNEXHO Bif TSHXKKOCTI MOPOMOriYHAX 3MiH MO3KY: NpW NEPUBEHTPUKYNAPHIA iLemii Nerkoro CTyneHs 4acTile
MiABULLYBANNUCA PiBHI TPEOHIHY, i30NeALMHY i BaniHy; IMOBIPHO, Lie Pe3ynbTar iXHbOI y4acTi B eHepreTMyHOMy MeTaboni3Mi i rKOHeOreHesi Ta JEMOHCTPYE
pO6OTY KOMMEHCATOPHWX MEXaHi3MiB y BifnoBifb HA inoKCit. Mpn NepUBEHTPUKYNAPHIN iLeMii TAKKOro CTYneHs [OCTOBIPHO YacTille 3HWKYBANIUCA PiBHI
TUPO3NHY, TPUATOAHY, TPEOHIHY, i30MeALNHY, FICTUANHY, O MOXe 6YTU HACAIAKOM «BUCHAXEHHS» EHEPreTUYHOro i HeMPOTPAHCMITEPHOTO 06MIHY Ta/abo
niABNLLEHOI NoTpeon.

BucHOBKW. Hawi AaHi migTBEpAXYIOTb Y4acTb aMiHOKWUCIOT Y NaToreHesi rinoKCU4HO-ileMivHoi eHuedhanonarii Ta B po60Ti KOMNEHCATOPHUX MeXaHi3MiB.
Hai6inbly 4acto 6ynu 3MiHeHi amiHOKUCNOTK, 3afisHi B Npouecax HeMpoTPaHCMICii Ta eHepreTM4HoMy MeTaboniami. BussneHi 3MiHM amiHOKMCNOT npu
NEePUBEHTPUKYNAPHIN iLUEMii TAXKOro CTYNeHs MOXYTb CBIJYUTY NPO BUCHAXKEHHS LIMX NPOLECIB.

Knto4oBi cnosa: rinokcuyHo-iLemiyHa eHuedanonaris, aMiHOKUCNOTH, HeAPOCOHOrpadis.

Metabolic changes of amino acids in perinatal hypoxic-ischemic encephalopathy and their dependence
on the severity of morphological changes in the brain according to neurosonography
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Purpose — to study changes in blood amino acid levels in hypoxic-ischemic encephalopathy, depending on the severity of morphological changes in the brain.
Materials and methods. A total of 60 newborns in the acute period of hypoxic-ischemic encephalopathy and 17 relatively healthy newborns were examined;
a study of blood free amino acids, neurosonography were performed.

Results. In neonates with hypoxic-ischemic encephalopathy, the levels of glutamate, glycine, whose participation in the pathogenesis of hypoxic-ischemic
encephalopathy has been proven, as well as methionine and amino acid, which participate in energy metabolism and maintain a constant blood glucose level:
alanine, valine, threonine, leucine, were more often significantly increased. Reduced levels were more often of tryptophan and tyrosine, which can be a sub-
strate for the synthesis of neurotransmitters.

The dependence of changes in amino acids on the severity of morphological changes in the brain was revealed: in periventricular ischemia of a mild degree,
the levels of threonine, isoleucine and valine more often increased; probably, this is the result of their participation in the energy metabolism and gluconeoge-
nesis, and demonstrates the work of compensatory mechanisms in response to hypoxia. In patients with severe periventricular ischemia, the levels of tyrosine,
tryptophan, threonine, isoleucine, and histidine significantly more often decreased, which may be the result of "depletion" of energy and neurotransmitter metab-
olism, and/or increased need.

Conclusions. Our data confirms the active participation of amino acids in pathogenesis and mechanisms of compensation for hypoxic-ischemic encephalopa-
thy. The amino acids involved in the processes of neurotransmission and energy metabolism were most often changed. The revealed changes in the amino
acids in the case of a severe hypoxic-ischemic encephalopathy can indicate the depletion of these processes.

Key words: hypoxic-ischemic encephalopathy, amino acids, neurosonography.

W3meHneHns meta6onm3ama aMMHOKUCNOT npu I'IepVIHaTaJ'IbHOVI rMNOKCHYECKN-NULLEMUYECKON
3HuechanonaTum U UX 3aBUCUMOCTb OT TSXKECTU MOPPONOrHYECKUX H3MEHEHNI roNIoBHOr0 Mo3ra no
[ aHHbIM HeipocoHorpaduu

A.A. flnoBckas, E.S1. [peyanuna, 10.B. IpevanuHa, E.MN. 3abi6ckas

XapbKOBCKMI HALMOHANbHbIA MEAULIMHCKIIA YHUBEPCUTET, YKpanHa

Llenb — 13y4nTb M3MeHEHUs ypOBHEN aMUHOKNCIIOT KPOBM NPU MMMOKCUYECKM-WNLIEMUYECKON 3HLeanonaTum B 3aBUCUMOCTY OT TSHKECTI MOPONOrMYeCcKIX
M3MEHEHMI roNoBHOro Mo3ra.

MaumenTsl n MeTofbl. 06¢nenoBaHbl 60 HOBOPOXXAEHHBIX B OCTPOM MEPUOAE MMMOKCUYECKN-ULLEMUYECKOI 3HLedanonatnin u 17 OTHOCMTENbHO 3A0POBbIX
HOBOPOXAEHHbIX; NPOBEAEHO MCCef0BaHNe CBOOOAHbIX aMUHOKNCIOT KPOBHW, HENPOCOHOrpacus.

Pe3ynbTatbl. Y HOBOPOX[EHHbIX C FMNOKCUYECKU-WULLIEMUYECKON 3HLedanonaten JOCTOBEPHO Yalle OblM MOBLILIEHHLIMU YPOBHU FAyTamara, ruuuHa,
y4acTue KOTOpbIX B NaTOreHe3e rMUMNOKCUMYECKW-MLLEMUYECKO 3HLUedanonatuy [OKasaHo, a TakKe METUOHMHA U aMUHOKWUCOT, KOTOPble Y4acTBYOT
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B 3HEPreTU4ecKOM MeTabonn3me 1 NOLAEPXKAHNN NOCTOSHHOrO YPOBHS FNIOKO3bl KDOBU: anaHuH, BannH, TPEOHNH, NeiUMH. CHIKEHHbIMY GbInn Yallle YpoBHN
TpunTodhaHa 1 TMPO3MHA, KOTOPbIE MOTYT BbITb CY6CTPATOM [N1S CMHTE32 HeilpOMeanaTopoB.

BbIfiBNEHa 3aBUCUMOCTb W3MEHEHU aMUHOKUCIIOT OT TSHXXKECTU MOPCONOrNYECKUX N3MEHEHWUIA MO3ra: Npu NepUBEHTPUKYIAPHON NWEMUN NIErkon CTeneHun
Yyalle MOBbILANUCh YPOBHN TPEOHUHA, M30MeALMHA M BanWHA; BEPOATHO, 3TO PE3ynbTaT UX y4acTus B 3HEPreTU4ecKOM OOMEHe W TNIOKOHeOreHese U
JEMOHCTPUPYET PaboTy KOMMEHCATOPHbIX MEXaHU3MOB B OTBET Ha TMNOKCMI. [pu NepUBEHTPUKYASAPHOA WLWIEMWA TSHKENOMA CTeneHn AOCTOBEPHO Yalle
CHUXaNUCb YPOBHU TUPO3WHA, TPUNTOCDAHA, TPEOHMHA, W30NENLMHA, TUCTUANHA, YTO MOXET ObiTb CNEACTBMEM «UCTOLLUEHUS» 3HEPreTU4eckoro u
HENPOTPAHCMUTTEPHOr0 06MEHa W/WI MOBbILLEHHOV NOTPEBHOCTU.

BbiBogbl. Hawm paHHble MOATBEPXKAAOT aKTUBHOE Y4acTe aMUHOKWUCIOT B MaTOreHe3e U MeXaHW3Max KOMMEHCcauuu Mpu runoKCUYeCKU-MLLEeMUYecKo
3HUedpanonat. Hanbornee 4acTo 6bisM U3MEHEHbI AMUHOKMCIIOTBI, Y4ACTBYHOLLME B NPOLLECCAX HEMPOTPAHCMUCCUN U 3HEPreTUHeCKOM 06MeHe. BbifBNeHHbIe

N3MEHEHNs aMUHOKICNOT NPI NEPUBEHTPUKYNAPHO NLLIEMUM TSKENON CTENEHN MOTYT CBUAETENbCTBOBATL 00 MCTOLLEHUM 3TUX NPOLIECCOB.
Knioyesbie €n0Ba: rnnoKCUYecKn-mLeMmyeckas sHuedanonatus, aMMHOKMCIOTbI, HeipocoHorpagus.

BcTyn

3a nanuMu MiXKHApOJHOTO KOHCEHCYCY 3 pea-
Himartii HoBoHapopkerux (MKPH; 2000), mopiu-
HO Yy CBITi TIOMHpA€E TOHA 5 MJIH HOBOHAPOJXKe-
HUX, i B 19% BuUnajikiB npuunHoio cMepTi € achik-
cig. Hacuijiku nepuHaTtajbHUX ypaskeHb roJIOBHO-
TO MO3KY € OCHOBHOIO IPUUWHOTO 1HBAJIIN3aIlil Ta
nesajarnrarii giteit [6].

Poutb i B3aemoyiist MeTabOIYHUX MIJISIXIB Y HATO-
reHesi rinokcuyHo-imemiunoi ertedanonarii (I'TE)
nponosxkye BuBuatucs. linokcisg-imemisi (IT)
TIPU3BOJIUTH IO ITiIBUIIEHHS TPOHUKHOCTI KJIITHH-
HUX MeMOpaH, 3aru0esii HePOHIB 1 TyHaTbHUX KJIi-
TUH YHACJIZIOK HEKPO3y Ta aromTo3y; MOPYIIYE
remaroentiedaniynnii 6ap'ep; iHiIi0E IPoIecH, 110
BKJIIOYAIOTb €KCAUTOTOKCUYHICTD, OKUCJIIOBATbHUI
cTpec i HeJIOCTaTHICTh MITOXOH/IPIii |2, 6].

Bararouucenbni gociijipkeHHsI BKa3ylOTb Ha
Besimde3ny posb aminokucyaor (AK) y perysiii
NiSTbHOCTI HEepBOBOI cuctemu Ta naroreresi ['TE.
[myramar, 1110 HaIMipHO BUBIJIbHSIETHCS IIPU 3aIl-
GeJi HelipoHiB, nepe3dymkye riayTamaTHi NMDA
(N-metuzn-D-acnaprar) — penentopu. Ile mpus-
BOJMTH JI0 JIEMOJsApr3aliii MeMOpaHu, MPUILIUBY
XJIOPU/IIB 1 KaJIbIlii0 B KJIITUHY, IIPOBOKYE JIeMi€Ti-
Hizytoui mpottecw, amortos [6, 9]. [lepe3bymkents
NMDA-pernientopiB Takok MOPYIIyE erireHeTny-
Hy peryJsnio (JeMeTu/a0BaHHsa) aKTUBHOCTI
D-acnaprar-okcuiasu; criiike migBUIlleHHS PiBHSA
D-acmapraty KpoBi KOpeJsio€ 3 TOSBOIO JTUCTPO-
(hiuamx 3mia y Mo3Ky [7].

Y rocTpomy niepiosii intemii BUSIBISETHCS JUC-
GasTaHc aMiHOKHCIOT y OiK 361/IbIIeHHST 30y 1KY I0-
yux (acmapTar i riyramaT) Ta 3MEHIIeHHS Tajlb-
MiBHUX (TUIilMH, TTpoJiiH, Taypun) [4]. JoBeneno
HEeHpOTpPaHCMITEPHY PpOJIb CEPUHY, KU MOxe
3B'si3yBaTuch i3 NMDA-penentopamu ta BrmBa-
TN Ha ekcailtotokcuuHicts [10]. Buasieno neii-
POTIPOTEKTOPHI BJIACTUBOCTI TAyPUHY, SIKUH B €KC-
MEPUMEHTI <ITOM'SKITyBaB» MOPQOJIOTIYHI T0-
mkokenHs npu I'T [11]. Onucano takox 3HU-
JKEHHs PIBHIB TICTUIMHY 1 IIUCTUHY, SIKI BUKOHY-
10Th (DYHKITII0 TPUPOTHNX aHTUOKCUIAHTIB [4].
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3a ocTaHHI POKU B IOCTIIKEHHSIX MeTaboTi3My
MO3KY [MicJig IepUHATAJbHOI TiNOKCil BUSABJICHO
PSit 3MiH: TpUBAJIY Jenpeciio MeTaboJi3My MiTo-
XOH/IPiH; TOpylieHHsS (yHKIi acTpOIUTIB —
MOMIKO/IPKEH1 acTPOIUTU He MOXKYTb aKTUBHIIIE
MOIJIMHATH TJIyTamaT y BiJIIIOBi/lb Ha HOTO MacoBe
BUBIJIbHEHHS, MO CIPUSE €KCAWTOTOKCUYIHOCTI,
CTPaKIAE CUHTE3 HEWPOTPAHCMITEPIB B acTpo-
MUTaX. SHUKYETHCSI AKTUBHICTH IEeHTO30(]oc-
(baTHOrO MIIAXY OKUCJIEHHS IJIIOKO3H, 1[0 MOXKe
MiZIBUIYBATU YYTJIUBICTD MO3KY 0 OKHUCJIIO-
BasibHoro crpecy [8]. IopyuieHHss po6oTH aHTH-
OKCUJIAHTHUX CHCTEM 3HWKYE 3aXUCT KJIITUH
MO3KY Bi/l aKTUBHUX (DOPM KHUCHIO, IO ITi/[BUTILYE
PU3UK TaKUX YCKJIAJHEHD, SIK 1lepeOpaibHIil mapa-
aiu ta emigencig [13]. TloBropHi HeoHaTabHI
CY/IOMH TAKOK MOJKYTH MOTJIHOTIOBATH YPasKEHHS
MO3KY; B iX TaToreHe3i Bifirpa€e posb nediruT
eHeprii B HelpoHi, 1eilluT raMMa-aMiHOMAaCISTHOT
KUCJIOTU 1 HATAIIOK 30y/KYIOUNX TPAHCMITEPiB
[6]. IIpu cymoMHOMY CUHIPOMI BiIMiYa€THCS TTPO-
rpecyiode 3HUKEHHST OKMCHOTO MeTaboJIi3My MiTO-
XOHAPill. BusiBsieHo miIBUIEHY CIPUTHATIUBICTD
no I'T Mo3Ky camIliB — B iX MITOXOH/piX y/Biui
CUJIbHITIIE TIOPYIITYEThCS OKUCHE (hochoprmoBaH-
Hd, a EH/JIOTeHHWH aHTUOKCHIAHT TJyTaTioH
Ha 30% Huxkue, HiXK y camok. Ile Mae HeraTuBHUI
BITMB Ha BijicTpoueHi Hacmijku [12].

ITiz giero T'T B MO3KY MOXKYTh BigOyBaTucst Taki
MOPMOIOTIUHI 3MiHU: CeleKTUBHUNA a6o audys3-
HUW HEeKPO3 HEWPOHiB, MEPUBEHTPUKYIIPHA
JIeKOMaJsIlisl, KPOBOBUJIMBU. AJjie He BUSIBJIEHO
MPSIMOI  3aJIE;KHOCTI Mi’K TPUBAJIICTIO KHCHEBOTO
nedinuTy Ta CTyrmeHeM ypakeHHsS MO3KY. Baskiinm-
BY POJIb BiJIirPa€ TOJEPAHTHICTb MO3KY /IO MOIIKO-
mekytouol mii I'l, Ha SKy MOXKYTH BILIMBATH Pi3Hi
(akTOpH, B TOMY YHCJi BUBIIBHEHHS 30YIKYIO-
YuX aMiHOKMUCJIOT (IepeayciM IjyTamary),
JakTaT-anua03. biokaga ATD-3anexHIX KaHAJIIB
K+ migBumniye TonepaHTHICTh MO3KY JI0 TITIOKCII.
Hespinuit Mo30Kk € HajA3BUYAllHO BPa3JIUBUM
1 BOJIHOYAC MAa€ BUCOKUU ITOTEHI[aJl KOMIIeHCAIlil
B TIEPIITi [IHI 1 TVOKHI JKUTTS iuTuHU. Panag giarxo-
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CTHKA JIA€ 3MOTY TPOBOAUTHU MPODINAKTUKU BTO-
PUHHUX MO3KOBUX PO3Ja/iiB [3].

Mema pobotu — BuBuwuTh 3MiHu piBHiB AK
npu I'TE ta ix samexHicts Biji MOPMOJIOTIUHUX
3MiH i3 OOKYy IIeHTpajbHOI HEPBOBOI CUCTEMMU
(ILHC) 3a ganumu weiipoconorpadii (HCT).

Martepianu Ta meToam pocnig)KeHHs

O6c¢reskeno 77 miteit Bikom 10 1 micstiist, po3i-
JIeHUX Ha JBi rpynu: I rpyma — Jitu B rocTpoMy
nepiomi ['TE (rl=f50); IT rpynma — mitTu Ge3 o3Hak
['TE (n=17).

YeiM miTsiM TTPOBeIeHO KOMILTEKCHE 0OCTeKeH-
HsI, BKJIIOYAIOUM JOCiIKeHHs BiabHIX AK KpoBi
METO/IOM BUCOKOE(MEKTUBHOI PIIMHHOI XPOMATO-
rpadii na ammapari WATERS MODEL 510 HPLC
PUMP, Bupo6uuk MILLIPORE CORPO-
RATION, CIIIA. BuBueno 25 sibaux AK: actiap-
tat (ACII), rnyramar (IVIY), acnaparia (ACH),
roytamin (IJIH), tpunrtodan (TPW), rainun
(IJI1), cepun (CEP), taypun (TAY), mertionin
(MET), nuctun (LU C), rictuaun (I'IC), mutpy-
ain (HUT), rpeonin (TPE), ananin (AJIA), apri-
win (APT), mpomim (IIPO), rinmpoxcumnpomin
(T-ITPO), a-aminobytupar (AADB), Bamin (BAJI),
isoneittun (IJIE), neittun (JIEI), deninamanin
(DA), tuposun (TUP), opuitun (OPH), nizun
(JII3).

[Tpu HCT pospisuaam Taki CTyneHi TSKKOCTI
nepuBEeHTPUKYIIpHOI seiikomassiii — [IBJI (de
Vries L.S., 1994):

I cryninp — MuHyle NepUBEHTPUKYJISAPHE
niBuienss exomntisibHocTi (ITTTE);

IT cryninp — IITIE Ta api6Hi okanbHi ppoHTO-
napieTayibHi KicTH;

III ctyminp — IIITE Ta BemuKki mepuBEHTPUKY-
JIAPHI KICTO3H1 ypakKeHHS.

Cratuctununa o6poOKa eKCIepuMeHTAIbHUX
JIAHUX IIpOBe/leHa 3a JIOTIOMOT0I0 1TPOTrpaMM CTa-
TUCTUYHOTO aHaslizy Statistica 6. [Ipu mopiBHsHHI
OJTHOPIZTHOCTI TPYTI BUKOpUCTAHO KpuUTepii CThio-
nenta ta Dimrepa 7151 IePeBipKU cepeHiX Ta uc-
mepcii; A7 TOPIBHAHHS YacTOT TIOKa3HUKIB
y Tpynax BUKOPUCTaHO Xi kBazpar Ilipcona i Tou-
uuit  kpurepin  @Dimepa. Biaminnocti Mix
MOPIBHIOBAHMMHU BeJIMYMHAMU BBAKAJIMCS 3HAUY-
mumu ipu p<0,05.

Pe3ynbratn gocnigkeHHs Taix 00roBopeHHs

Cepenniii Bik 00CTeKEHUX HOBOHAPOKEHHUX
y I rpymi cranosus 17,57£1,04 no6u, y II rpymi —
17,9£1,8 106w, 1py NOPIBHAHHI cepeHiX 3a 10110~
Moroto kputepito Crbiogenta Ps=0,91>0,05.
3a craTTio 06CTeREH] TiTH Y IBOX TPYyTIaX PO3IOIi-
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JIWJIACh TaKWUM YWHOM: B OCHOBHIil rpymi Gyio
37 (61,7£6,3%) xnomuukis i 23 (38,3£6,3%) nis-
YMHKHY; Y TPy Koutposio: 8 (47,2+12,5%) xmon-
gnkiB, 9 (52,9%£12,5%) nmiBuarok; pFet
0,211=>0,05. IIpoBemeni po3paxyHKH CBim4aTh
po oxHopigHicTh rpym. CraH iTeil, 06CTeKeHNX
Ha ['TE, posiiHioBaBcd BiJl CEPeiHbOTO 10 JIysKe
TskKOoro. [IpoBilHUMEU KJTHIKO-HEBPOJIOTIYUHUMET
CUHAPOMAaMU B JiTel i3 mposiBaMu eHIledasionarii
O6yan: cungpoMm npurtdivenus ITHC — y 46
(67,7%) mnirteit, cymomuuii cunapom — y 31
(51,7%) mutunu, HaOPSK rOJOBHOIO MO3KY IIepe-
Hecsn 29 (48,3%) obcTeKeHNX TiTeil.

[Iposeneno ominky mnpodino AK xkposi
B 0OCTEKEHOI IPYIIN JiTeil.

Y nmiteft 3 T'1E BimMmivasucst AOCTOBIPHI 3MiHU
piBHiB Takux AK (tab:r. 1): gacrimie mmigBUIEHIMI
6y rorytamar 20 (p=0,001), amanin 26 (p=0,001),
Basin 18 (p=0,01), romimms 10 (p=0,038), Tpeonin 16
(p=0,028); piBerb TpunTodaHy 3HAUYHO UaCTille
(28 Bumnazkis, p=0,000) 6yB 3HMKEHIM; PiBHI i30J1€7-
[MHY 3MiHIOBAJIMCH 1 B GiK IiABUIIEHHS, i B OiK 3HU-
sxenns (p=0,007). Ilpu mopiBHSAHHI TPyTI i3 BUKOPU-
CTaHHSIM TOYHOTO KpuTepito Dilepa CTaTUCTUYHO
3HAUYTI BiIMiIHHOCTI BUSIBJISIICS TakoxX 171 AK:
aprinia 15 (pre=0,011), mizun 15 (pre=0,011), meTio-
Hin 20 (pre=0,015), Tuposun 13 (pre=0,015), sefitn
(pree=0,021), rictugun 11 (pre=0,028), mmcrun
(pre=0,035).

I1i AK axTuBHO 3ayveHi 10 MeTabOIIYHIX TIPO-
IECiB, 1110 3MIHIOIOTHCI B YMOBAX TITOKCIT Ta BILIU-
BatoTh Ha dyHkiionyBanuga [[THC. Tak, 3amyue-
HicTb TayTamaTy no mnartorenesy I'TE moBenena
y GaraTounceJIbHUX AOCIIPKEHHSX, HOro IIiBH-
HIEHHST Pa30M i3 IVIIIMHOM CIIiBIAJA€E 3 JiTepaTyp-
HuMu paauMu |2, 3, 4, 6]. BusaBieni namu 3MiHN
TICTUANHY 1 MUCTUHY MOXYTh OyTH TIOB'si3ami
3 MOPYIIEHHSIM POOOTH AHTHOKCHIAHTHUX CHUCTEM,
JI0 SIKUX BOHU 3aJIy4eHi; X 3HUKEHHS ITPU TOCTPUX
YPasKEHHSIX MO3KY Takox Oy/u omucani [4]. Tlpu
nopiBHSIHHI cepenHix piBHIB AK BigmMivamocs cra-
TUCTUYHO 3HAUYIIE MiBUIIEHHS PIBHS aclapTraTry
(Ps =0,004), 1110 TakoX CIiBIA/IAE 3 JITEPATyPHUMMA
JIAHVMM; OJIHAK 4acTOTa 3MiH PIBHIB acrapraTry He
OyJia JIOCTOBIPHOIO. BusiBjieHi IiBUINEHHST PiBHIB
aJlaHiHy 1 BaJliHy MOKYTb BifoOpaskaTy KOMIIEHCa-
TopHi 3minu 1ipu 'l B eHepreTnaHOMYy MeTaboIi3Mi,
B IKOMY BOHU OG€PYyTh aKTUBHY y4acTh — aJIaHiH SIK
CKJIQ/I0BA YaCcTUHA KOEH3UMy A, BaliH y IUKJI
JMMOHHOI KucjoTu. Kpim Toro, ajlaHid Ta aMiHOKH-
CJIOTU 3 PO3TATYKEHUM JIAHITIOTOM (BaJliH, 130J1€H-
1H) OepyTh ydacTb y TJIFOKOHEOTEeHE3i, CTaroun
JUKEPEJIOM TJIIOKO3U Ta HOPMaJTi3yIoun ii KOJIMBaH-
us ipu I'T[1, 5].
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Tabuys 1
3MiHM piBHIB aMiHOKMUCNOT B 0G6CTEXEHUX AiTen
| rpyna Il rpyna | rpyna Il rpyna
AK (n=60) (n=17) P Pret (n=60) (n=17) P.
l 1 l 1 Mxm, % Mzm, %
ACIM 5 5 0 0 0,196 0,020+0,002 0,007+0,0007 0,004*
rmy 3 20 0 0 0,01* 0,001% 0,103+0,009 0,049+0,004 0,003*
ACH 5 0 0 0,133 0,038* 0,056+0,004 0,052+0,004 0,54
ITH 1 0 0 0,282 0,500+0,027 0,544+0,036 0,32
AJNA 4 26 0 0 0,001* 0,001* 0,401+0,024 0,292+0,012 0,019*
CEP 3 3 0 0 0,40 0,124+0,008 0,120+0,008 0,81
]l 0 10 1 0 0,038" 0,24 0,252+0,013 0,208+0,010 0,081
TPE 8 16 0 1 0,028* 0,0057* 0,151+0,012 0,142+0,011 0,67
MmrPO 0 11 0 1 0,21 0,048+0,005 0,047+0,005 0,85
MnPO 3 2 0 0 0,47 0,175+0,012 0,165+0,018 0,68
rc 11 2 0 0 0,11 0,028* 0,055+0,003 0,051+0,004 0,48
APT 1 15 0 0 0,057 0,011% 0,080+0,007 0,054+0,006 0,044*
OPH 0 5 0 0 0,22 0,108+0,010 0,091+0,009 0,41
unT 14 1 1 0 0,227 0,018+0,002 0,020+0,003 0,38
AAB 6 1 0 0 0,336 0,013+0,002 0,010+0,001 0,20
TNP 13 2 0 0 0,071 0,015~ 0,071+0,005 0,079+0,007 0,40
OEH 1 4 0 0 0,47 0,055+0,003 0,043+0,003 0,036*
TPU 28 6 0 0 0,000* 0,0000* 0,033+0,003 0,041+0,003 0,19
N3 1 15 0 0 0,057 0,011% 0,185+0,015 0,154+0,011 0,36
MET 1 20 0 1 0,063 0,015* 0,041+0,003 0,037+0,003 0,56
Lnc 10 8 1 0 0,113 0,035* 0,033+0,003 0,031+0,003 0,73
TAY 0 4 0 0 0,274 0,097+0,011 0,074+0,011 0,29
INE 13 11 0 0 0,007~ 0,0007* 0,058+0,004 0,052+0,004 0,47
JIEU 3 11 0 0 0,089 0,021* 0,122+0,007 0,102+0,006 0,18
BAJ 18 0 0 0,010* 0,001* 0,171+0,009 0,146+0,008 0,15

Hpumimxu: 1.* — craructidmo 3uadya pisimiet (p<0,05) mpu nopisistii rpyir; 2. Tounmit kpurepiit Dintepa Brasanwii Tipku mpu p<0,05 (3Hauyia pisHurpt).

Takoxx crioctepiranocst IOCTOBIPHO YacTe ITi/IBU-
1eH s piBHs MeTioniHy. oro MeTHIbHA IpyTIa BUKO-
PHUCTOBYETBCA B cUHTe31 (pocdaTniniIxostiny, Karexo-
JIaMiHiB, KapHO3MHY; KpiM Toro, MeTioHiH-TPHK
3ajlisHa B iHimiarii mporeciB TpaHcisiii, ToOTO
piBeHb METIOHIHY MOKe BILIMBATH HA PETYJISIII0
JMHAMIYHO MeTaOOJIYHMX ITPOLIECIB B OpraHisMi, sIKi
3MIHIOIOThC TIpH Tinokcii [1, 7]. Tpurntodan € more-
PEIHUKOM CEPOTOHIHY, THPO3UH 3aJIy4eHUi 10 CUH-
Te3y podaminy, Katexosaminis [ 1, 5]; BiporizHo, 3HH-
JKEHHSI PIBHIB IIMX aMiHOKHCJIOT y HaraTbOX BUTI/IKAX
I'TE moxe GyTy HACIIKOM iX aKTUBHOTO BHUKOPH-
CTaHHSI TP TOCTPIl 1iepebpasibHiii KatacTpodi.

[Tpu nepeBipiti HASIBHOCTI 3B'SI3Ky MiXK 3MiHAMU
AK xposi i crynenem I[1BJI 3a ganuvu HCT Bus-
BJIEHO HACTYIIHE.

[IBJI jnerkoro cTyneHsi, JiarHOCTOBaHa IIPU
nposesienni HCT y 22 (36,7%) niteii, yacrimie
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CYTIPOBO/IKYBAJIACh ITi/[BUIICHHSIM PiBHIB TPEOHi-
ny 5 (22,7%, p=0,004), izoneitnuny 6 (27,3%,
p=0,011), a takox Basminy 11 (50%, p=0,054), siki
6epyTh ydacThb B €HEPreTUYHOMY MeTabosi3Mmi
i TIIFOKOHEOoTreHesi; 1e MoKe OyTH MPOSIBOM BKJIIO-
YEHHsT KOMIIEHCATOPHUX MEXaHi3MiB JIJIsT KOPEeKITii
MeTabOoIYHUX TOPYIIeHb B YMOBaX TilOKCIi.
I[IBJI Ts5xKOTO CTYyIleHd JiarHOCTyBaJacsd
y 12 (20%) niteii, cepesr HUX Y CUPOBATIi KPOBi
BUSIBJISLITUCS JIOCTOBIPHI 3MiHM PiBHIB Takux AK:
yacTime sHuxkeHumMu Oysm TpeoHin — 5 (41,7%,
p=0,004), izomeiinun — 7 (58,3%, p=0,011), Tpun-
topan — 10 (83,3%, p=0,011), rictuamn —
5 (41,7%, p=0,041), tuposun — 7 (58,3%,
p=0,007). Taki 3MiHH MOXYyTb GyTH HACJIIKOM
BUCHQKEHHS TIPU TIIIOKCUYHOMY YPasKeHHI TSXK-
KOT'O CTYIIE€HSI TIPOIIECIB, 1110 HepebiraioTh 3 iXHbOIO
y4acTio, abo MiIBUIIEHUM BUKOPUCTAHHSIM: TPEO-
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Tabruys 2
Cnosnly4eHOoCTi 3MiH aMiHOKUCIIOT, AJ19 SKUX BUSIBJIEHO 3B'A30K i3 NepUBEHTPUKYJISPHOLIO JIeiKOMansauieo
(1-11-111 cTyninb) 3a paHnmmn HeripocoHorpadii

pyna nBnlicr. nBnli cr. nBnlicr.

IA (n=22) (n=26) (n=12) Moxu6bka

AK l N 1 l N 1 v 1 P
TPE 1 16 5 1 15 10 5 6 1 0,004*
TNP 3 19 0 3 21 2 7 5 0 0,007*
IJIE 2 14 6 4 18 4 7 4 1 0,011*
TPU 7 10 5 11 14 1 10 2 0 0,011*
OEH 1 21 0 0 25 1 0 9 3 0,04*
ric 4 16 2 2 24 0 5 7 2 0,041*
BAJ 2 9 11 1 19 6 2 9 1 0,054

Ipumimka: * — craTucTndno 3Hauyma pisaui (p<0,05) pu HOPiBHSAHHI TPYIL.

HiH Ta i30JIefIMH 33/1i9H1 HacamIepe/l B eHepreTuy-
HOMY MeTaboJ1i3Mi, TpuirTodaH i THPO3KH, HE0OXiI-
Hi U1 CUHTE3y HEHpPOTPaHCMITepiB; ricTuanH Gepe
y4acTh ¥ poOOTi aHTHOKCUIAHTHUX CUCTEM.

Y 3 (25%) nireii 3 I1BJI 111 ctynens Biamivasio-
cs MiBUINEHHS PiBHA (deHinananiny. Moxanso,
MaB Miclle HeJOCTaTHINl CUHTe3y TUPO3UHY i3
(beninananiny Ha (GoHi TIKKOI TIMOKCII, IO MOXKe
BijtirpaBatu poJib y OUIBII TJIMOOKOMY ypaKeHHi
KJTITHH MO3Ky depe3 nedillUT MeiaTopiB, ToIie-
PEHUKOM SIKUX € TUPO3WH.

BucHoBKU

3wminu pisais AK criocrepiranucs y Beix obere-
JKeHMX JiTell y roctpomy nepiozi I'TE.

Bugasneno taxi sminn AK: maiffuacrime miaBu-
meHuMu OyJiv PiBHI HEHPOaMiHOKHMCIOT (TJIyTa-
Mar, TJIWH), a TAaKOK aJlaHiH, BaJliH, METIOHIH
1 JIi3UH, SIKI HacaMIiepe/ 33/liHI B eHePreTUIHOMY
oOMiHi 1 rimokoHeoreHesi. Hacriie 3HMKEHUMU
Oysm TpunTodal i TUPO3KH, K 3ay4eHi 10 CUH-

JNNITEPATYPA

Te3y HeMpOMEIaTOPiB i KaTeXOJaMiHiB, a TaKOX
TICTUVH 1 IIUCTUH, 1[0 BUKOHYIOTHh (DYHKIIIO TIPU-
POMHUX aHTUOKCHUIAHTIB.

[Ipu rinokcMYHOMY ypasKeHHi JIETKOTO CTYTIeHs
(IIBJI T 3a mammmu HCI') wacrime migBumrysa-
JINCBh TPEOHIH, 130JIEUITUH 1 BaJIiH, BIpOTiHO, BHAC-
JIIOK KOMIIEHCATOPHOTO <«HAIPY/KEHHS» POOOTH
MITOXOH/IPil; TTPU YPasKeHHI MO3KY TSKKOTO CTY-
nenss (IIBJI III sa ganumu HCT) mocroBipHO
qacTilie 3HUKYBAJINCh TUPO3UH, TPUIITO(DAH, Tpe-
OHiH, i30JIEWIINH, TICTUANH, IO MOKe Oy TH HACJTI/I-
KOM <«BHCHa)KeHHsSI» €HePTreTMYHOTO Ta HeHpo-
TPaHCMITEPHOTO MeTaboJIi3MYy.

Busisieni 3minu MoKy Th Biobpaskaru MmeTabo-
giuni 3minu ipu I'1E Ta MexaHi3Mu KoMIieHcarlii.

IlepcriekTHBH OAAJBINUX AOCIIIKEHD

Mu BBa)Ka€EMO [IOIJIBHUM ITPOBOAUTU OIIHKY
3MiH AK KpOBi pa3oM 3 OpraHiyHUMHM CIIOJTyKaAMU cedi
(razoBa xpomarorpadis) Ta iX 3aJeKHICTb Bijl KJTiHi-
KO-MOP(MOJIOTTYHMX 3MiH, /1151 OL/IBIIT IIHOOKOTO BUB-
4eHHs1 B3aeMoiil MeTabosiunux nuisixis mpu [TE.

1. AMMHOKMCOTbI fas3aMu XMMUKOB, dapmauesos, 6uonoros /
A.O. Coiposas, JI.I. LWanosan, B.A. Makapos [n ap.]. — Xapbkos:
Lleppa capnba nnioc, 2014, — 228 c.

2. baparos A.A. [letckne 6oneanu: y4ebHuk / A.A. bapaHos, J1.K. Baxe-
HoBa. — Mocksa: F90TAP-Megua, 2009. — 2-e n3a. — 1008 c.

3. bapbiwes [0./. MepuHatansHas wesponorus / 10.U. Bapbiwes. —
Mocksa: Tpuaga-X, 2001. — C. 251—303.

4. CTaH HeipoamiHOKMICNOT Y XBOPMX Yy FOCTPOMY Nepioai iHdapKTy MO3Ky
3 KOTHiTMBHUMM nopywenHsmu / |.C. 3o3yns, B.l. Bobpoea,
M.MM. M'acHukoBa [T1a iH.] // MexayHapOoAHbI HEBPOIOrUYECKUIA XYp-
Han. — 2010. — Ne 7 (37).

5. CesepuH C.E. Buonorunyeckas xumusi: yyebHuk / C.E. CeBepuH. —
Mocksa: F'90TAP-Megua, 2004. — 2-e u3g. — 784 c.

6. LWa6anos H.M. HeoHatonorus : y4ebH. nocobue : B 2 7. T. | /
H.M. Wa6anos. — Mocksa: ME[npecc-nHdopm, 2004, — 3-e uag,,
uenp. n gon. — 608 c.

7. Age-Related Changes in D-Aspartate Oxidase Promoter Methylation
Control Extracellular D-Aspartate Levels and Prevent Precocious
Cell Death during Brain Aging / D. Punzo, F. Errico, L. Cristino [etal.] //
J. Neurosci. — 2016. — Vol. 36 (10). — P. 3064—3078. doi: 10.1523/-
JNEUROSCI.3881—15.2016.

8. Glucose and Intermediary Metabolism and Astrocyte-Neuron Interac-
tions Following Neonatal Hypoxia-lschemia in Rat / E. Brekke,
H.R. Berger, M. Wideroe [et al.] // Neurochem Res. — 2017. —
Vol. 42,N 1. — P. 115—132. — doi: 10.1007/s11064—016—2149—9.

9. Identification of Bax-interacting proteins in oligodendrocyte progeni-

tors during glutamate excitotoxicityandperinatal hypoxia-ischemia /

S. Simonishvili, M.R. Jain, H. Li [et al.] // ASNNeuro. — 2013. —

Vol. 5 (5). —e00131. doi: 10.1042/AN20130027.

Increased concentrations of both NMDA receptor co-agonists D-seri-

ne and glycine in global ischemia: a potential novel treatment target for

perinatal asphyxia / S.A. Fuchs, C.M. Peeters-Scholte, M.M. de Barse

10.
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[et al.] // Amino Acids. — 2012. — Vol. 43, N 1. — P. 355—363. —
doi: 10.1007/s00726—011—1086—9.

. Neuroprotective actions of taurine on hypoxic-ischemic brain damage

in neonatal rats / X.Y. Zhu, P.S. Ma, W. Wu, R. Zhou [et al.] // J. brain-
resbul. — 2016. — Vol. 124. — P. 295-305. —
doi: 10.101606.010.

. Sex-dependent mitochondrial respiratory impairment and oxidative

stress in a rat model of neonatal hypoxic-ischemic encephalopathy /

T.G. Demarest, R.A. Schuh, J. Waddell, M.C. McKenna, G. Fiskum //
J Neurochem. — 2016. — Jun.; Vol. 137 (5). — P. 714—729. — doi:
10.1111/jnc.13590. Epub 2016 May 6.

13. The association between antioxidant enzyme polymorphisms

and cerebral palsy after perinatal hypoxic-ischaemic encephalopathy /
K. Esih, K. Goricar, V. Dolzan [et al.] // Eur. J. Paediatr. Neurol. —
2016. — Jun. 2. — pii: S1090—3798(16)30075—7. doi: 10.1016/-
j.ejpn.2016.05.018.
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HOBOCTH

12 — 3204HbI1 acNMPaHT Kad. MEAVNLMHCKOWN reHeTUKMN XapbKOBCKOr0O HALMOHANbHOr0 MEAULIMHCKOrO YHUMBEPCUTETA.

— yneH-kopp. HAMH YkpauHbl, A.Mef.H., npod. kad. MEONLIMHCKOM reHeTUKN XapbKOBCKOrO HALWMOHAIbHOrO MEAMLMHCKOrO YHUBEpCUTeTa.

YueHble BBIYUCTHIN Tepalulo, IporpaMMHupyIouyo
pe6eHKa Ha TOMOCEKCYaJIbHOCTD €ll€ 10 po/I0B

Kask1plil IAThIN U3 MAIMeHTOB, MOABEPIIINXCS BO3/eH-
CTBHIO TIPOTECTEPOHA B IIPEHATANBHBIN MEPUO, 3asBUJI
0 CBOMX CEKCyasJbHbIX AeBuaiusx. [Ipoduiaktuka crion-
TAHHbBIX BBIKU/BIIIEH TOTOTHUTEIBHBIME J103aMH TI0JI0BO-
ro TOPMOHA TIPOTECTEPOHA YBEJIMYNUBAET BEPOSTHOCTD
FOMOCEKCYaJIbHBIX HAKJIOHHOCTEN Oyy1iero peGeHka.

06 srom coobumau yuenbie Wucturyra Kuncu
(CIIIA), nccaeoBas )ku3Hb 34-X laTyaH, Yb1 MaTEPH IIPU-
HUMaJIM TOPMOHBI BO BpeMst GepeMeHHOCTH. B cBO€il pabo-
Te OHU HMCIOJIb30BAJIM JIaHHble 0 17 MyskumnHax u 17 xen-
munax — sxkureseil Komenrarena, 1959—-1961 roga posxie-
HIIsI, MATEPU KOTOPBIX BO BPeMsi OePeMEHHOCTHU TTOTPebIst-
s porectepoH. B xoze cbopa nudopmariu uccienosare-
JI TIOJIYYaJIi QHKETbBI, KOTOPbIE COCTABJISIIA CAMU PECIIOH-
JIEHTBI, U 3amucu Gecel] ¢ MCUXOJOrOM. Pesysbrathl cpas-
HUBAJKICh ¢ KOHTPOJIbHOU TPyNIOii 110 14-T1 husnuecknm,
MEIUINHCKIM U COIUAJIBHO-9KOHOMUYECKIM (haKTOpaM.
Ocoboe BHUMaHHUE YIEJSIIOCh CEKCYATbHON OPUEHTAIUH,
camounieHTU(DUKAIINY, ¥ CEKCYaTBHOMY OIIBITY.

BbIsicHIIIOCH, YTO PECTIOHIEHTBI, YbW MATEPU IIPUHIMA-
JIN TIPOTECTEPOH, PEsKe, YeM UJIeHbl KOHTPOJIBHON IPYIIIIBI,

OTIMCBHIBAJIN CBOIO MTOJIOBYIO OPUEHTAIUIO KaK TETEPOCEKCY-
anmpiyto. Kajkpiii msAThI U3 MAIMEHTOB, MOJ/[BEPTIINXCS
BO3/IEHICTBUIO TIPOTECTEPOHA B IPEHATAIBHBIN ITEPUOJ, 3as1-
BIJI O CBOMX CEKCyaslbHbIX AeBHalsX. B yoboM ciyuae,
Kk 25 romam 24,2% wuccriepyemoii rpymibl npuberann
K TOMOCEKCYaJIbHOIT CBsi3H, ipuueM 29,4% oKazanuch yoesx-
JICHHBIMU TOMOCEeKcyaacTamu a 17,6% — OGucekcyamamu.

Hanomuum, nporectepoH sBJseTCS HATypaJbHbIM
MMOJIOBBIM TOPMOHOM, WTPAONIUM OTPOMHYIO POJIb
B ¢dusmonornn skeHmuH. B yacTtHOCTH, OH ydacTByeT
B HOpPMAJIU3allKM MEHCTPYaJbHOTO IUKJA, CHOCOOCTBYET
COXpaHeHnI0 GEPEeMEHHOCTH ¥ Pa3BUTUIO HEPBHOU CHCTE-
Mbl ILJIOJA, a TaKyKe Peryaupyer oblee MpOU3BOJACTBO
MOJIOBBIX M CTEPOUIHBIX ropMoHOB. [Iporectepon uacto
HA3HAYAETCs BpayaMHy JIJIs TIPE0TBPAIEHIST BEIKU/IBITIET,
NPEKAEBPEMEHHBIX POIOB U /ISl yBeJudeHus Beca Oyay-
MUX HOBOPOXAEHHBIX. OJHAKO, €CJIu Ppe3yJbTaThl
WCCJEeIOBAaHUIT BEPHBI, TO TPEHATAJbHOE BO3JACHCTBUIC
nporecrepona umeer noOOYHbIA a(PhEKT — u3MeHeHue
CEKCYaJbHOTO TIOBEJIEHUST YeJIOBeKa, XOTSI IIPOSIBIISIETCS
OHO JIUTIb CITYCTSI MHOTHE TOJIBI.
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