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CraTbsl MOCBSIIIICHA BBISIBJICHUIO BO3PACTHON JMHAMUKM W3MEHEHMSI aKTMBHOCTHU JIAKTaTAETHIPOTreHAa3bl
(JIAT) B cTpyKTypax roIOBHOTO MO3Ta B paHHEM MOCTHATaJIbHOM OHTOTEHE3€ 1 peNPOAYKTUBHOM Mnepuoie oe-
JIBIX KPBIC, TUTIOKCUPOBAHHBIX BHYTPUYTPOOHO B 18—20-ii THY MJI0AHOTO Tepuoaa. Y CTaHOBJIEHO, YTO B MOCT-
HaTaJlbHOM OHTOT€HEe3€ C yBEJIMUEHUEM BO3pacTa y KpbIC, TEPEeHEeCIIMX TMITOKCUIO MPeHaTalIbHO, BOCCTAHOB-
nenue aktTuBHOCTHU JIJII” MO KOHTPOJILHBIX TTOKa3arteneil He HabmogaeTcs. Takxke ObIJI0 YCTAHOBJIEHO, YTO TH-
MOKCUSI B OOJIBIIIMHCTBE CJyyaeB TPUBOAUT K MOBbIIEHUIO akTUBHOCTU JIJII' B uccienoBaHHBIX HamMu

CTPYKTYpax roJIOBHOTO MO3ra.
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BBEAEHUE

Jlakratnerunporenasa (JIJAI'; L-nakrat: HA-ok-
cugopenykrtasa; K® 1.1.1.27) gaBnsieTcs BHYTPUKIIE-
TOYHBIM DH3UMOM, HAaXOMSIIMMCS MPaKTUYECKU BO
BCeX TKaHSIX W OpraHax opraHusma. OToT (epMeHT,
y4acTBYs B KOHEUHBIX 3Talax MpeBpallieHus TJII0KO3bI
B TJMKOJIU3E, KaTAIU3UPYET OOPaTUMYIO DPEAKIIUIO
npeBpallleHus] TupyBaTa B JakTaT Tpu Yy4acTUU
HAJIH. U3menenune aktuBHocTH JIIII' B cTpyKTypax
TOJIOBHOTO MO3Ta B OTBET Ha BO3[eiCTBUE HebJaro-
MPUATHBIX (haKTOPOB CPebI, B TOM UMCIIE U TUITIOKCUU
B TUJIOAHOM T€pUoJe, MPEACTABISET OINpeaeIeHHbIN
uHTepec. [MMOKCUS OTHOCUTCS K IIIMPOKO Pacmpo-
CTPaHEHHBIM U BaXXHBIM B KJIMHUYECKOM OTHOILLIIEHUU
HeOIaronpusATHEIM (pakTopaM BO3ICHCTBUS Ha opra-
Hus3M. [TaToreHeTnueckuit a(ppeKT TMMOKCUM 3aBUCUT
OT nepuoia NMpeHaTajabHOro pa3BuTus. JIto6oe Bo3neii-
CTBUE Ha OMNPENEJIEHHOM 3Talle NMPeHaTaIbHOTO OHTO-
reHe3a OTKJIabIBaeT OTIIeUaToOK Ha Moceayollee pas3-
BUTHE roJIOBHOIO Mo3ra [1]. IIposiBieHre HEBpOJIOTH-
YECKUX W  UWHTEJJIEKTyaJlbHbIX PpPAcCTPOMCTB B
MOCTHATAJIbLHOM OHTOT€HE3€ BCJIEICTBUE BO3EACTBUS
crpecc-(hakTopoB B KpUTHUYECKHE TIepUOAbl MpeHa-
TaJILHOTO Pa3BUTHSI, CKOPEE BCETO, CBS3aHO CO CHUXKE-
HUEM perapaTUBHBIX TIPOLIECCOB B TOJJOBHOM MO3Te B
mnpe- U ITOCTHAaTaIbHOM OHToreHe3e [2]. B aTo ke Bpe-
MsI TIDOMCXOJISIT Pe3KUE UBMEHEHUSI U B dHEpreTuye-
ckoMm oomeHe LIHC. M3 nutepaTypHBbIX UCTOUHUKOB
W3BECTHO, UTO OOJIbIlIasl YacTh MOCTYMNAIOIIEro B opra-

HU3M KHUCJIOPOIA MCIIONB3YETCS MO3IOM UIsl obecre-
YeHUs MPOTEKAIOIINX B HEM OMOXUMUYECKNX PEAKIINIA
SHEPTrOCHAGXKEHNS, TTO3TOMY MO3T IO CPaBHEHMIO C
JIPYTMMU OpTaHaMU SIBJISIETCS HauboJiee YyBCTBUTENb-
HBIM K TUTIOKCHU [3—6].

Peaxiius, karanusupyemas JIIIT, ssBaseTcs 3akiio-
YUTEIbHBIM 3TallOM aHAa3pOOHOT0 MeXaH3Ma OKMCJIe-
HUS TII0KO3bl. Tak Kak aHepreTuyeckuii oOMeH B ro-
JIOBHOM MO3re TMPOTEKAET C BBICOKOW WMHTEHCUBHO-
CThbIO, TO WU3MeHeHHus1 akTuBHocTu JIJII', ¢ omHOI
CTOPOHBI, HAPYIIAIOT, BOCHOBHOM, SHEPro3aBUCHUMbIE
MPOIIECChl U TPUBOJAST OPTaHU3M K MaTOJIOTMYECKOMY
coctosiHmio [7]. C npyroit cropoHsbl, JIAT'-3aBucuMbIe
peaKklMy CYMTAIOTCSI Haubosiee MpUeMIEMbIMU CUCTE-
MaMU IS UCCIIENOBaHUS M3MEHEHUM COOTHOIIEHUS
a’pOOHbBIX Y aHA3POOHBIX MPOILIECCOB, MPOUCXOISIINX
B >KMBBIX OpTaHU3Max MpU pa3IuUHbIX HEOIArONIPUSIT-
HBIX BO3IEHCTBUSX OKpYyXKaroleil cpennl. B aHaspo6-
HBIX YCJIOBUSIX O0pa3ylIIMNCs B TKaHSIX MPU TJIUKO-
nm3e nupyBaT npu ydactum ¢epmenra JIAI nmpespa-
1IaeTcsd B JaKTaT, YTO TIPUBOJUT K CHUKEHUIO
BHYTPUKJIETOUHOTO pH U BO3HMKHOBEHHWIO allMa03a,
Hapyllalplero nNporeKaHue OMOXUMHUYECKUX MPOLeC-
coB [8]. HeobxonmmMo OoTMETUTH, YTO CKOPOCTh M Ha-
npasiaenue JIATI-peakiuii SBISIOTCS MOKa3aTEISIMU
COOTHOILIEHUS MEXJTy MHTEHCUBHOCTBIO TJIMKOJIM3a U
CKOPOCTBIO MCIIOJIb30BaHUS MUpyBaTa B LIMKJIE TPU-
KapOOHOBBIX KUCJIOT, INIFOKOHEOTEeHE3€e 1 B IPYTUX pe-
akuusix. MoJekysipHoe Tpeobpa3oBaHUe TeTpamepa
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depmenTa JIAI' ¢ usmeHeHueM cooTHoleHusa H- u
M-cyObeIMHNIL COTIPSIKEH ¢ aHa3poOM3aneit rIInKo-
JIMTUYECKOTO IIMKJA U, clienoBaTteiabHo, JIAT-3aBucu-
MBI€ peaKIIM MOXHO MCITOJIb30BaTh KaK MapKep ISt
HUCCIEA0BAaHUS U3MEHEHUIA, TPOUCXOISAIINX B COOTHO-
IIIEHUY a3pOOHBIX ¥ aHARPOOHBIX IMPOIIECCOB B MO3TO-
BOM TKaHU HpU TMIIOKCUU. Takke MOXHO IPEarnoo-
XuTh, uTo pepmenT JIJII Ha yposHe LIHC mrs perymns-
100 MeXaHH3MOB 9HEProodecIieueHusI "
BHYTPUKJIETOYHOM IUIACTUYHOCTA Ha TeHETUYECKOM
YPOBHE PETyJIupyeTcs ABYMSI CUCTEMaMM — CUTHAaJlb-
HOIl (LIMTOMEMOpaHHOK) M IUTOIUIa3MaTUYECKOM
(TpaHC-KpUIILIMOHHOKM) M IIOBBIIIEHUE AaKTUBHOCTU
JIZII" B MO3Te MOXXHO OOBSICHUTH YCKOPEHHUEM TJIINKO-
JATUYECKOTO MyTH oOMeHa yrieBonoB. IloBwlllieHUE
COEepKaHUs HAaKaIUIMBAIOLIEerocs B pe3ysibTaTe TUno-
KCHM JIaKTaTa BbI3bIBA€T aKTUBALIIO aHA3POOHBIX N30~
depmenToB JIII', s 1 ONHOBPEMEHHOE MHIMOMPOBA-
Hue aspoOHbIX JIIAT, , n3-3a pasnnuus X KMHETUYE-
CKUX CBOJICTB, T.C. a3po0OHO-aHad’pPOOHOE
cootHoineHne ppaknuii JIAIT n3mMeHsIeTcss B 3aBUCH -
MOCTHU OT BO3pacTa XKUBOTHOTO, CTPYKTYPHBIX OCOOEH -
HOCTE OTHesIa MO3ra 1 cpoka runokcuu [9]. I1pu atom
MOXHO cKazarb, uTo aktuBauus JIJII' compstkeHa ¢
aHaspobu3zalmeit cnekTpa ee n30(hepMeHTOB.

BnusiHue rurnokcuu Ha (pU3MOIOTMYECKUEe U OUO-
XUMUYECKHUE XapaKTEPUCTUKU IIUPOKO H3YyUYEHO Y
B3POCJIBIX KMBOTHBIX, OJHAKO B paHHEM TMepUoIe
MOCTHATAJIbHOTO Pa3BUTHUS 3TOT BOIIPOC OCBEILIEH He-
MOCTaTOYHO, OCOOEHHO B 00JIaCTU HEHPOXUMUYECKUX
WUCCIeIOBAaHUM CTPYKTYpP TOJIOBHOTO MO3ra Ha CyOKJe-
TOYHOM ypPOBHE B 3aBHUCUMOCTH OT Bo3pacta [1, 10].
TTockonbKy 3HEpreTUIECKMT OajIaHC rOJIOBHOTO MO3Ta
Ha 80% obecrieuuBaeTCs TIIIOKO30i, MBI MTOMBITAIUCH
MpOaHaIM3UPOBATh IeHICTBYE TUIIOKCUY HA TIMKOJIN3,
a MMEHHO, Ha JMHAMUKY aKTUBHOCTHU (hepMeHTa SHEP-
roooMeHa JIII' B cTpyKTypax roJIOBHOI'O MO3Ta KpPhIC B
pa3nuYHbIe TEepUOABI ITOCTHATAJILHOIO OHTOIeHe3a,
MOABEPTHYTHIX BO3AEMCTBUIO IIpEeHATAJIbHOM TMIIO-
KCHUM B IJIOAHOM TIepUOJe PA3BUTHUSI.

MATEPUAII 1 METOINKA

B kxauectBe 00beKTa MCCAEAOBAHUIA MCITONb30BATN
OeJIbIX HEJTMHEWHBIX KPbIC, MOABEPTIIUXCS TUIIOKCUN
BHYTpUYTpPOOHO B 18—20 mHM MJIOIHOTrO Mepuoaa, xXa-
paKTepU3YIOIIEToCsl CHUXKEHUEM YPOBHS mposudepa-
1IMU KJIETOK B MO3T€, YCKOPEHUEM IPOIIECCOB UX CO-
3peBaHus U auddepeHMpoBku. Bo3aelicTBue rumno-
KCHUM B 3TOT NEPUOJ TIPUBOIUT K IMOPUOTOKCUYECKUM
MOCJEACTBUSIM W PA3UYHBIM TATOJIOTUSIM Pa3BUTHUS
[5]. bepeMeHHBIe caMKU ObLIU pa3aesieHbl Ha 2 TpyM-
nbl: | — KOHTpOJIbHAsE — caMKHU (# = 5), mOMellaBIIu -
ecdg B Oapokamepy Ha 18—20-e cyTku O6epeMeHHOCTU
npy CBOOOJHOM JOCTYyIle aTMOC(hepHOro Bo3nyxa; 2 —
ONBITHAsI — caMKU (7 = 8), moJaBeprapirecs B 6apoka-
MEpe TMIOKCUU B aHAJIOTUYHbIE CPOKW OEpeMEeHHO-
ctu. Monenb TUIIOKCHMM CO3IaBaJii Y OepeMEeHHBIX
KpEIC B 6apoKaMepe ¢ Imogaveii cMecH ra3oB 5% Kucio-
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ponau 95% azoTa u exxeAHEBHOM 3KcIo3uiueii 20 MUH
B TedeHue 3 cyT. [lonyyeHHOE OT caMOK 00euX IpyII
MOTOMCTBO ObUIO B NajJibHEMIIIEM MCHOJb30BAHO IS
WCCAEeIOBAaHUM 110 AOCTUXeHUU 17-ro (mepuon mpo-
3peBaHus); 30-To (mepuod oTheMa JIeTeHBIIIeH OT Ma-
Tepu, 3aBepllieHUe PaHHETO MepPro/a MOCTHATAIbHOTO
oHToreHesa) u 90-ro (penpoOAYKTUBHBINM NEePUOM) THS
MOCTHATaJbHOTO OHTOreHe3a. OTMETMM, 4YTO KakK B
KOHTpOIJIE, TaK U B OIBITE KAX10M BO3PACTHO IpyHIbl
OBLJIO MCITOJIB30BaHO IO 6 KpbIcAT-caM1oB. ITo OKOH-
YaHUM KaxKI0M CEPUHU OMBITOB KPBIC TeKaIUTUPOBAIU,
M3BJIEKAJIX TOJIOBHOM MO3T Ha JIBIY U UACHTU(MUIIIPO-
BaJll CTPYKTYphl ronoBHOTo Mo3ra [11]. ITockonbky
SHEPreTUYSCKUIL 0OOMEH IPOUCXOAUT B MUTOXOHIPHUSIX
¥ LIUTO30JIE, TO MOCYMUTAIMN LIEJIECOO0Pa3HbIM MPOBE-
CTU CpPaBHUTEIbHBII aHaIN3 OUHAMUKUA aKTUBHOCTH
JIATI' B 3TNX CYyOKIETOUYHBIX (PpaKIIUIX, a TAKXKE B TO-
MoOreHaTax TKaHeil opOWuTaibHOW, CEHCOMOTOPHOM,
JIUMONYECKO KOphI, TUTIOTAJIaMyca U MO3XedKa To-
JIOBHOTO MO3Ta KpbIC. TKAaHU CTPYKTYp MO3Ta roMoTe-
HU3UpPOBaJIU B OydepHOii cpene, cocrosieit uz 0.2 M
tpuc- HCI (pH 7.4); 1 mM BATA; 0.25 M caxapossl B
cooTHoleHuu 1:9, 1 neHTpudyrupoBajn B TeUeHUE
10 muH nipm 1000 g. /Iamee MUTOXOHIPUATIBHYIO U 11 -
TO30JIbHYIO (PPaKIINU BHIACITSIIN TU(depeHIINaTbHBIM
HeHTpudyrupoBaHuem. /st 3Toro cyrnepHaTaHT LeH-
tpudyruposanu npu 11 000—14 000 g B reuenne 20 MuH,
IOCJIe Yero B OCaIKe OCTaeTCs MUTOXOHIpUAaJIbHAasI
Macca, a M3 CyllepHaTaHTa yJIbTpalleHTpUdyrupoBa-
HueM 1mpu 100 000 g B reuenue 1.5—2.0 4 BbIIEISUIN LI -
TO30JIbHYIO CyOdpakuuio. MUTOXOHAPUU ITOCTE II0-
BTOPHOTO pecycrieHaupoBaHus B 5 mi 0.32 M caxapo-
3bl Ocaxaaau leHTpudyruposaHuem 1pu 14000g. s
OIpeieieHUsT MaKCUMaJIbHO BHYTPUMUTOXOHIPH-
aibHOI akTuBHOCTU JIAIT MeMOpaHbl MUTOXOHIPUIA
paspytanu 1%-uemm pactBopom Tputona X-100/0.25 M
caxapossl [12]. AktuBHOCcTh (pepMenTa JIAT ompene-
s mo metony Bergmeyer H.U. (1975) ciekTpodoTo-
MmeTpudecku npu A = 340 um [13]. YoenbHy0 aKTUB-
HOCTb (pepmeHTa cuntamu kak uM NADH/1 mr 6enka
B 1 muH. ConepzkaHue oO1Iero 0eixka oIpeacssuIid 1o
Bpandopn ¢ ucnonaszoanueMm 0.01%-Horo pacrBopa
Kymaccn GpuimmanToBoro cuHero G-250 mpu A =
=595 1M [14]. O6GpaboTKa JaHHBIX MPOBOIUIACH B
nporpamme Origin Pro 7.0. Ctatuctuyeckyro oopadboT-
Ky TpOBOIMWJIM C HMCIIOJb30BaHUWEM MaKeTa aHaau3a
nporpamm Statistica. OlieHKa 3HAYUMOCTU pa3Iuduin
JaHHBIX MEXAYy IPYIIaMyd MPOBOIUIACH C UCTIOJIb30-
BaHueM t-kpurepusi CtbloneHTa. Pazanuus cuutaauch
JIOCTOBEPHBIMU T1pu 3HaUeHUsIX p < 0.01.

B mpoiiecce 3kcIriepuMeHTOB COOTIONATNCH ITpaBUia
TYMaHHOTO OOpallleHUsI ¢ SKCIIEpUMEHTATbHBIMU XU~
BOTHBIMM, U3JIOXKEHHbIE B AUpeKTUBe EBporieiickoro
coobmmectna (JIupektnBa CoBeta EBporieiickoro coo6-
mectBa (86/609/EEC)), mom HabmoneHeM JTIOKTBHO-
ro komuteTa 1o 6noatnke HAH AsepOaiimkana.
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PE3VJIbTATBI

Pesynbrarel MpoBedeHHBIX WCCIEAOBAHUN IUHA-
MMKMU yaeabHoi aktuBHOCTH JII' B roMoreHaTax Tka-
HEU CTPYKTYp TOJIOBHOTO MO3Ta Y MHTAKTHBIX XKUBOT-
HBIX TTOKa3ajJu, YTO aKTMBHOCThH (pepMeHTa Ha 30-e
CYTKM IIOCTHATAJILHOTO OHTOT€HEe3a Pe3KO CHIKAJIACh,
B TO BpeMmsl, Kak Ha 17-i1 u 90-it mH1 pa3BUTHS OHA J0-
CcTUTajla CBOEro MaKCUMAaJIbHOTO 3HaueHus (puc. la).
B murtoxonmpusx akruBHocTth JIJIIT Ha 90-ii meHb
MOCTHATAJILHOI'O pa3BUTHS ObLIa B 6—25 pa3 BbIllIE, 11O
CpPaBHEHUIO C MoKa3aTeJsIMHU aKTUBHOCTHU Ha 17-i1 u
30-i1 mam pasButus (p < 0.001). MckmodeHue cocra-
BWJIa JTUMOMYEcCKass Kopa, IIe pa3HUIlla B YpOBHE aK-
tuBHOCTH JIJII' mo cpaBHEHMIO C TOKas3aTeasaMu Ha
30-i1 meHb ObLIAa He3HauMTelIbHOU (puc. 10). B muro-
30JIbHOH (ppaKIIMy N3ydaeMbIX CTPYKTYp TakK Xe, KaK 1
B MUTOXOHApPUsIX, akTUBHOCTH JI/II" Ha 90-ii neHsb pa3-
BUTUS OblJIa BHIIIE, YeM B IIPEObIAYIINE THU UCCIEI0-
BaHMs, 32 UCKIIOYEHUEM OpOUTAIbHOII KOPHI, Irae Ha
17-#1 neHb aKTUBHOCTH (hbepMeHTa Obl1a B 2—3 pa3a BbI-
1mie, 4YeM B Iocieayionie cpoku passutus (p < 0.001)
(puc. 1B).

V KpbIC, IepeHeCIINX IIPeHaTaIbHYIO TUIIOKCHUIO, B
roMoreHaTax BCeX MCCJIENYEMBIX CTPYKTYP TOJIOBHOTO
Moasra aktuBHoOCTh JIIII' 3HaunMo noBwicuiIach Ha 17-e
n 30-e CyTKM XHW3HM, TOTAAa KaK ITOCJIe HOCTUKECHUS
1oJioBoit 3pesioct Ha 90-€ CYyTKM KM3HU €€ aKTUB-
HOCTb CHM3MJIACh (puc. 2a).

B MuTOXOHIpUANTBHOU CYyOKIETOUYHOW (bpaKiuu
CTPYKTYpP TOJIOBHOTO MO3Ta TMITOKCHMPOBAHHBIX KPBIC
KapTUHaA TUHAMUKU akTuBHOCTU JIJIT" mHas: pe3Ko nmo-
BbIasich Ha 17-e cytku (p < 0.001), nanee Ha 30-e u
90-¢ cyTKM XW3HHM €€ aKTMBHOCTh CHU3WIAch (p <
<0.001; 0.01). UckmroueHre cocTaBuJia CEHCOMOTOP-
Hasl Kopa, Ille KapThuHa IUMHAMUKU aKTUBHOCTU JIJAT
CXOXa C TaKOBOMI B roMoreHaTe MaHHOM CTPYKTYpPHI
(puc. 2a, 20). TouHee, ¢ yBeJIMYEHUEM BoO3pacTa Ipu
JIOCTOBEPHOM MOBbIIeHUU akTUuBHOCTU JIAI Ha 17-i1
meHb xku3HU B 5 pa3 (p < 0.001), u x 30-my mHI0 B 7.5 pa-
3a (p < 0.001), Ha 90-ii neHb ee aKTUBHOCTH ObLjIa MO-
uTH B 3.6 paza HIUKe KOHTPOJIBLHBIX TTOKa3aTesei U co-
craBwia 27% (p < 0.01) (puc. 26).

B 1imTo3051pHO0I CyOKIIETOYHOM (DpakKIIny UCCIIeIy-
€MBIX CTPYKTYpP TOJIOBHOTO MO3ra T'MIOKCUPOBAHHbBIX
KpBIC B TIOCTHATAJILHOM OHTOTeHe3e aKTUBHOCTD JIJIT'
MEHsIeTCS HEOAHO3HAauHO. Pe3ynbTaThl mokasaiu, 4To
ob1asg KaptuHa tuHaMuKku aktuBHocTr JIAT B ceHcOo-
MOTOPHOI1 KOpe U TUIIoTaIaMyCe CX0XXa — aKTUBHOCTh
JIAT B oHTOTeHEe3e yMEHbIIIAeTCsl, HO 10 KOHTPOJIbHBIX
3HAYEHUI He NOXOmUT. B mmMOMYeckoii Kope U MO3-
JKeuKe MPU MaKCHMMaJbHOM MOBBIIIIEHUU aKTUBHOCTU
JIAT Ha 17-e cytku (p < 0.001), nanee Ha 30-e cyTku
OHa CHMXaJIach C TTOCJIEYIOIIMM MOBBIIIIEHUEM B pe-
MPOAYKTUBHOM Tepuojae Ha 90-e cyTku. B opouTtaib-
HOI KOope MaKcUMallbHasi aKTUBHOCTb (hepMeHTa Ha
30-e cyTku ObljIa BbIlle KOHTpoOJIst B 6 pa3 (p < 0.001),
Ha 17-e u 90-e CyTKU XU3HU aKTUBHOCTb (pepMeHTa
ObL1a HUXKe, yeM Ha 30-e CyTKU, HO MO CPaBHEHMIO C
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Akt JIAT, mM NADH/mr 6enka x 1 Mmun
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Puc. 1. VIameHenue yneiabHoit aktuBHOcTH JIJII' B TKaHSX
(a), MutoxoHIpusx (0) 1 HUTO30JI€ (B) CTPYKTYP TOJIOBHOTO
MO3ra KOHTPOJIbHBIX KpbICc B oHTOreHese (WMNADH/mr
6enka X1 muH; M = m; n=6).

IMpumeuanue: 1. OK — opourtanbHas kopa; CMK — ceHco-
MoTopHas kopa; JIK — numobudeckast Kopa; I' — runorana-
Myc; M — MO3XKe4OK;

2.* — p<0.05; ¥** — p <0.01; *** — p <0.001 — 3HAYEHUS
JIOCTOBEPHOCTH, OTpaXkalollue pa3inuusi B aKTUBHOCTU
JIAT oTHOCUTENIbHO 3HAYEHUS TPEAbIAYIIeil BO3paCcTHOM
IPYMIIBI.

KoHTposeM B 4.5 paza Briwre (p < 0.01; p < 0.001 coot-
BETCTBEHHO) (puc. 2B).

C nOpyroii CTOpOHBI, aOCOJIOTHBIE TIOKa3aTelau
yaeJbHOU akTUBHOCTU JIJII' B roMoreHate CTPYKTYp
17-mHEBHBIX KPBICAT KOHTPOJILHOM T'PYNIIEI OBIJIN BhI-
111€, YeM B MUTOXOHIPUSIX U LIUTO30J1€. Y BKCIIepUMEH-
TaJIbHBIX XKMBOTHBIX JAHHOI BO3PACTHOM I'PYIIIbI 3TU
MOKa3aTejv MO CPABHEHUIO C KOHTPOJIEM ObLIU MOBBI-
IIEHbI B HECKOJILKO pa3 U OCOOEHHO B IIUTO30JIe KOP-
KOBBIX cTpYKTYp (p < 0.01) (puc. 1, 2).
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Puc. 2. UsmeHeHue ynenbHoU aktuBHocTu JIAT B TKa-
HsX (a), MUTOXOHAPUSIX (6) U LIMTO30J€e (B) CTPYKTYp TO-
JIOBHOTO MO3ra 9KCIIepUMEHTATbHBIX KPbIC B OHTOTeHE3¢e B
% OT TmoKa3aTeyieil KOHTPOJIbHOW TPYIIBI COOTBETCTBYIO-
mero Bo3pacta (M = m; n = 6).3a 100% TIpuHSATHI 3HAYEHUSI
yaenbHoi akTuBHOCTU JIJII' B KOHTpOJIe aJis KaXIoii BO3-
pPACTHOI IPYMITbI B OTAEIbHOCTH.

* — p<0.05; ** — p<0.01; *** — p <0.001 — 3HaYeHUs AO-
CTOBEPHOCTH, OTpaxkarolye pa3inuusi B aktusHocTu JIAT
OTHOCUTEJILHO 3HAUEHUSI Y KOHTPOJBHBIX KPbIC COOTBET-
CTBYIOIIETO BO3pacTa.

¥V 30-aHeBHBIX KPHICAT KOHTPOJIbHOM TPYIIIbI YACTb-
Hag aktuBHOCTH JIIII' B roMoreHare M MUTOXOHIPHSIX
ObLTa HIDKE, 4eM Yy 17-mHeBHBIX KPBICSAT. B 1mro3oie
Ke, Hao0opoT, akTuBHOCTE JIJII' ObLIa IMOBBIIIIEHA BO

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

BCEX CTPYKTYpax, KpoMe opOUTaIbHOI KOpHI (puc. 1).
B skcnepmMeHTaBLHOIM TpyIITe KPBIC 3TOM K& BO3-
pacTHOM TpyIIIbl KaK B TOMOreHaTe, Tak U B CyOKJie-
TOYHBIX (PpaKIUSIX HAOJIOIAIOCH TOCTOBEPHOE ITOBBI-
IIeHWe aKTUBHOCTU (hepMeHTa 10 CPaBHEHUIO C KOH-
TPOJbHBIMU MoKa3zaTeasiMu 30-THeBHBIX Kphwic. Ilo
CpaBHEHUIO ¢ 17-AHEBHBIMY I'MITOKCUPOBAaHHBIMU K1 -
BOTHBIMU, Yy 30-THEBHBIX TUITIOKCUPOBAHHBIX KPBIC MO~
BhIlIeHUE akKTUuBHOCTU JIJII' peructprupoBaioch JUIIb
B mTo3oJe (puc. 1, 2).

Y 90-gHEBHBIX KPbIC KOHTPOJbHOM TPyl aKTUB-
socTh JII' OblTa, B OCHOBHOM, ITOBBIIIEHHOIM KaK B
TKaHSIX, TaK U B CYOKJIETOUHBIX (DPAKLIUSIX CTPYKTYDP
Mo3Ta 1o cpaBHeHMU1o ¢ 17- u 30-1HEeBHBIMU XMBOTHBI-
mu (p < 0.001). ¥ 90-1HEBHBIX KPbIC 3KCTIEPUMEHTATb-
HOM Tpynnbl MpU CHUKeHUU aktTuBHocTu JIJAI B TKa-
HSIX 1 MUTOXOHIIPUSIX, B IIUTO30J1€ HaOII0IaI0Ch 10~
CTOBEPHOE TMOBBIIIIEHWE aKTUBHOCTU (pepMeHTa TI0o
cpaBHeHU10 ¢ KoHTpoJsieM (p < 0.001). ITpu cpaBHeHUHM
Ke ¢ JaHHbIMU 111 17- 1 30-THEeBHBIX TUTTIOKCUPOBaH-
HbIX KpbICAT akKTUBHOCTD JIJII' B roMoreHaTax cTpyk-
Typ Mo3ra 90-THEeBHBIX KPbIC CHUKAJIACh; B MUTOXOH-
JIIpUSIX TPU MOBBIIIEHUU €€ YPOBHS B JMMOUYECKOit
KOpe W MO3XeuKe B JAPYIruX CTPYKTypaX OHa TaKKe
CHMXXAJIaCh; B IIMTO30JI€ aKTUBHOCTH (pepMEHTA TTOBBI-
manacsk (puc. 1, 2).

OBCYXIEHHNE

B Hammx nccieqoBaHUSIX ¢ YBEJIMYEHUEM BO3pacTa
Yy KpBIC, IIEpEHECIINX IEePUHATAIbHYI0 THUIIOKCHUIO,
BoccTaHOBJieHUEe aKTMBHOCTU JIJII' 1O KOHTPOIbHBIX
okasaTeJjieil He HaOJIrogaeTcsl, U B OOJILIIMHCTBE CIIy-
YaeB aKTMBHOCTh (pepMEHTa B CTPYKTYpaX TOJIOBHOTO
Mo3ra noBbliaercs. [ToydeHHbIe pe3yabTaThl MOXKHO
OOBSICHUTDH TEM, YTO MCCIEAyeMble CTPYKTYphl MO3ra
CIIOCOOHBI aTaITUPOBATHCS K MU3MEHEHMSIM, T.€. B OT-
BET Ha BO3ACKCTBUE TMIIOKCUU YCUJIMBATh 3aIlIMTHO-
aTanTUBHYIO (GYHKINIO U aKKYMYJIHPOBATh SHEPTHIO.
[Ipu >ToM TMHaAMKUKAa aKTUBHOCTH (pepMeHTa B BO3-
pactHoM psay 17 — 30 — 90 gHeii cxoxa B roMore-
HaTe BCEX MCCIIEAYEMbIX CTPYKTYP T'OJIOBHOTO MO3Ta
(puc. 2a). BmecTte ¢ TeM B IMTO30JIbHOM (DpaKIIUU AU -
HaMuKa aktuBHocTH JIJII' B 3aBUCMMOCTH OT BOo3pacTa
OoJjiee IIaBHAasl, YeM B TKAHSX, YTO, BEPOSITHO, MOXET
OBITh OOBSICHEHO TOMOTEHHOCTBIO ITaHHOUW (pakmnm
(puc. 2B). CoBceM HHasi KapTMHA B MUTOXOHIPUSIX
CTPYKTYp Mo3ra. 311ech C yBeJIMYeHNEM BO3pacTa JMHa-
MHuKa (epMeHTa B CTPYKTypax M3MEHSIETCS HEOIHO-
3HAYHO: MakcuMyM aktuBHocTH JIII' mocturaercs Ha
17-i1 neHb MOCTHATAJBbHOTO Pa3BUTHUS, CHIDKAsICh C
yBEJIMYEHNEM BO3pacTa, 3a MCKIIOYEHHEM IOKa3aTe-
JIeli B CEHCOMOTOpPHOI Kope (puc. 20).

HepaBHoMepHOE N3MeHEeHNE aKTUBHOCTHU (hepMeH-
Tta JIII' B MUTOXOHOPUSIX U LIUTO30JI€ C YBEJIMUYEHUEM
BO3pacTa XWBOTHOTO MPEANOI0KUTEIILHO 3aBUCUT OT
MOPPOPYHKIIMOHAIBHBIX U (PU3MOJTOTMIECKUX OCO-
OEHHOCTEN M3y4aeMBbIX CTPYKTYP B KaXIOil KOHKPET-
HOM Bo3pacTHoOI rpytire (puc. 20, 2B). Takke He uC-
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KJTIOYEHO, YTO B MPOLIECCe Pa3BUTUSI OpraHU3Ma mpe-
obnamanue axktuBHOocTH JIJAIT B  CYOKJIETOYHBIX
bpakiusIx MeHseTcs, T.e. HabmogaeTcs 3¢hhEeKT UH-
BEpCUU, U TMOCJE BO3IEHCTBUM HEOIATOMPUSITHBIX
($aKTOPOB Cpeabl 3TOT MPOIIECC MOXKET OBITH OOJIee MH-
TEHCHBEH.

Takum o6pa3zoM, UMEIOTCS HECKOJIBKO BO3MOXKHBIX
OOBSICHEHUI MOJIY4eHHBIX pe3yabTaToOB. Tak, B OTBET
Ha TUITOKCUIO B TOJJOBHOM MO3re oOpasyeTcsl OeloK
HIF-1, KoTophlii ydacTBYeT B PETYJISILIMU TPAHCKPUTI-
uu 6onee yeM 60 6eTKOB, B TOM YHCJIE U TTIMKOJTUTH -
geckux pepMmeHToB [15—17]. BenenctBue TOrO, 4TO
TOJIOBHOI MO3T SIBJSIETCSI OPraHOM, YITPaBISIONIUM
OCHOBHBLIMU (PYHKIIMSIMU, YIOBJIETBOPEHUE €T0 SHEP-
TeTUYECKUX ITOTPEOHOCTEN OCYIIIECTBIISIETCS B IIEPBYIO
ouepenpb. Kak U3BECTHO, NTMKOJUTHYECKHE TTPOLIECChI
B MO3TOBOI1 TKaHU IIPOTEKAIOT B a3POOHEBIX YCIOBUSIX,
a JIJIT' sBnsieTrcd eqMHCTBEHHBIM (DEPMEHTOM, KOTO-
pblIit y4acTBYET B INIMKOJIM3E B aHA3POOHBIX YCIOBUSIX.
DTOiT 0COOEHHOCThIO (PEpPMEHTA MOXHO OOBSICHUTH
TMOBBIIIIEHWE aHA’POOHBIX (ppakImii B M30PEPMEHT-
HoM criekTpe JIJII' B MO3roBoIi TKaHU ITOCJIe BO3Eii-
CTBUSI TUIIOKCHUM.

Pesromupyst ckazaHHOE, MOXKHO IIPEAIIOIOXUTH,
YTO ITOCJIe IpeHATATbHOM TUITOKCUM aKTUBHOCTH JIJIT
MpEeuMyIIECTBEHHO TMoBbIIIasich Ha 17-, 30- u 90-e cyT-
KM ITIOCTHATAJILHOTO OHTOIeHe3a 110 CpaBHEHMUIO C KOH-
TPOJIbHBIMHU T10Ka3aTeIsIMU B COOTBETCTBYIOIIEN BO3-
pacTHO IpyIne, yKa3biBaeT Ha MOJKII0YeHUE 3alUT-
HO-aJalTallMOHHBLIX (YHKIIMI TOJIOBHOTO MO3ra.
Taxke pe3ynbTaThl 9KCIIEPUMEHTOB I10Ka3aJiv, YTO B
LUTO30JbHOI (PpaKLIMU U3Yy4aeMbIX CTPYKTYp TOJIOB-
HOTO Mo3ra akTuBHOCTb JIII' B OCHOBHOM BHIIIE, YEM
B roMOreHaTax TKaHel 3TUX CTPYKTyp. B To ke Bpems
HaOI0aMach CyIIeCTBEHHAsI CXOXKECTh IoKaszaTeliei
akTuBHOCTU JI/II' B romoreHare u LUTO30JI€ MO3KeY-
Ka: B 000MX CJIy4yasiX aKTUBHOCTh (pepMeHTa Obljia ca-
Masi HU3Kasl MO CPAaBHEHUIO C APYTMMU CTPYKTYpaMu
moa3ra (puc. 2a, 2B). Hapsiomy ¢ 3TuM nMmesio MecTo Kak
yBeJIMUeHUE, TaK U yMeHbllIeHne aktuBHoctu JIAT,
HarpuMep, JUIsi ToMoTreHaTa TKaHel CTPYKTYyp Mo3ra Ha
90-¢ cyTku. DTO, BO3MOXHO, OOBSICHSIETCSI TEM, 4TO
MpU TOCTATOYHOM KOJIUYECTBE PECYPCOB HAOIOAAI0T-
Cs1 aKTMBU3aLMS 3allMTHO-adanTallMOHHBIX MEXaHU3-
MOB U TTOBbIIIeHUe akTuBHOCTU JIII', TO ecTh mpouc-
xoauT aHaspoomzauus JIJII'. B To Bpems Kak npu mc-
TOLLIEHUM PECYpCOB HabomaeTcsl oOpaTHasl peaKlus
— CHIDKEHME aKTUBHOCTU (hepMEHTA.

ITomyyeHHBIe JaHHBIE CBUACTEILCTBYIOT O TOM, YTO
ocJje BO3IEUCTBUS MPeHaTAJIbHON TMITOKCUY OOMEH -
HBIE IIPOILIECCHI B TOJIOBHOM MO3I€ B paHHUE IEePUOIEI
MOCTHATAJILHOTO Pa3BUTUS IlepecTpanBaloTcs. [1oBbI-
menue aktuBHOocTH JIJAIT B romoreHarax TKaHeu
CTPYKTYP MO3Tra MOXHO OOBSICHUTD, C OMHOI CTOPOHBI,
BO3MOXHBIM HapylIeHEM 1IeIIN TJIMKOJIM3a Ha CTaauN
obpa3oBaHUs TIULepalbaerua-3—docdara, KOTOPBIN
YTWIN3UPYETCS 00jiee MHTEHCUBHO IS 00eCITeUeHUS
TKaHEeil CTPYKTYp MO3Ta KHUCJIOPOIOM IpPU TUIOKCUMN.

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

ITpu stoM HAJI* BoccTaHaBiuBaeTcs, BHICTYIIAask B pO-
JIV aKlerTopa 3JIEKTPOHOB. YCUJIEHHOE BOCCTAaHOBJIE-
aue HAJL, ocHoBHOTO cyoctpata JIJII', BEI3pIBaeT ak-
TuBauuio nyna JIJII' mjs BoccTaHOBIESHUST OajlaHca
[HAOY]/[HAOH]. B MUTOXOHApPUAX M3ydaeMBIX
CTPYKTYp TOJIOBHOTO MO3ra aKTMBHOCTbL (pepMeHTa B
KOHTPOJILHOM TpyIIie OblIa 3HAYMTEILHO HIDKE, YEM B
LUATO30JI¢ MACHTUYHBIX CTPYKTYp Mo3Ta. U 31ech HyK-
HO OTMETUTH TOT (DAKT, YTO COOTHOIIIEHUE CyOCTPaTOB
JIAT [HAL+]/[HAOH] B MUTOXOHOPUSIX IIPUOIN3U-
tenbHO B 100 pa3 HiKe, yeM B muTo30e. [1pu rumo-
KCUM HanboJiee yI3BUMBIMU, IIPEXAC BCEr0, OKa3hIBa-
IOTCSI IMKJT TPUKApOOHOBBIX KUCJIOT U 1IeTh IIepeHoca
2J1eKTpoHOB. Mcxoass m3 3TOro, MOXHO MpPEaNoo-
XXUTb, YTO IIPU TUIIOKCUU MO3T CMEIaeT HOpMaJlbHbIIA
OajlaHC MeEXIy TJIMKOJIM30M M ObIXaHUEM B IOJIb3Y
rukonu3sa. ITojryaeHHBICe HAMY TaHHbBIC TT0OKA3bIBAIOT,
4TO0 3(P(EKT TMMNOKCUM II0-pa3HOMY peau3yeTcsl B
CTPYKTYypax TOJIOBHOIO MO3Tra. DTO, II0-BUIUMOMY,
CBSI3aHO ¢ MOP(POPYHKIMOHAILHBIMU OCOOCHHOCTSI-
MU 3TUX CTPYKTYp M KaTAJIMTUYECKON aKTUBHOCTBIO
JIIT" B Hux. Pe3kas aktuBauust JIAIT B MUTOXOHIPUSIX
y 17-AHEBHBIX 3KCIIEPUMEHTAIBHBIX KPBIC B 3TOT paH-
HUi1 TIepuoj OHTOreHe3a, IJIsI KOTOPOro XapaKTepHO
OTKPBITHE TJIa3, IPO3peBaHue, MUSJIMHU3ALUS — IIPO-
LIeCChI, TPeOyIollre OOJbIINX 3aTpaT SHEPTUU — OTpa-
>KaeT 3HAUYUTEJIbHOE YBeJIUUYEeHUE TTOTPEOHOCTHU TOJIOB-
Horo mo3ra B AT®.

C Ipyroil CTOPOHBI, KaK U3BECTHO, TUITOKCUYECKIE
MOBPEXISHUST Pa3BUBAIOIIETOCS] MO3ra MOTYT TIPUBO-
JIUTh K TUOEN WU TICUXWUYECKUM U HelipoaereHepa-
TUBHBIM 3200JIEBAaHUSIM B ITOCTHATAaJIbHOM OHTOTEHE3€e
[18]. Twunokcust MOXET WHIYLIMPOBaTh 3KCIIPECCUIO
TreHOB, MaryoHyo Ay opraHu3mMa. MHorue (pepMeHThI
MJIMKOJIN3a, KOAUPYIOTCS YYyBCTBUTEJIbHBIMU K THUIIO-
Kcuu reHamu [19]. MHIyKimMs nx a3KCnpeccuu Ipouc-
XOJIUT TJIAaBHBIM 00pa3oM Ha paHHUX 3Tarnax TMMnoKCH-
YECKOTo BO3AEWMCTBUS. DTO CBUIETEIBCTBYET O TOM,
YTO aKTUBALIM TJIMKOJIN3a SBJISIETCS OCTPBIM OTBETOM
IUI0JIa Ha TUITOKCHUIO, MPU3BAHHBIM KOMIIEHCUPOBATH
HeJnocTaToK sHepruiu [19]. ABTOpbI, paccMaTpuBasi Co-
BpPEMEHHbIE TIPEICTABIEHUSI O BO3MOXHBIX MEXaHU3-
Max TpaHCTeHepallMoOHHOM nepenauu 3(pgekToB aHTe-
HaTaJlbHOTO CTpecca U Mo Mepe U3YYeHUs ITO Mmpo-
OJIeMbl, BBISICHWIM, YTO BO BpeMsl OEpeMEHHOCTHU
BJIMSIHME HEOIaronpusTHbIX (PaKTOPOB Ha TOTOMCTBO
HEe OrpaHUYMUBAETCSl OJTHUM TOKOJEeHUEM. B CBs3U ¢
9THUM BOIIPOC O HAJIWYUU TpaHCTEHEPALIMOHHBIX 3(-
¢eKTOB aHTeHaTaJbHOTO CTpecca, PeTMCTPUPYEMBbIX
He ToJIbKO B rtepBoM (F1), HO 1 B mociie IyIoImnx IT0KO-
nenusix (F2—F4), cran akryanbHbIM [19]. Ucxons us
BBILIECKA3aHHOTO, MOXHO MPEeAIoJIOXKUThb, YTO MO-
CJIeICTBUSI TUTTOKCUUYECKOTO BO3IEeHCTBUSI MOTYT ObITh
HeoOpaTHMbIMU U HacsieayeMbIMU. B Hatmx uccienona-
HUSIX C yBeJIMUEHMEM Bo3pacTa KpbIc Jaxe Ha 90-i1 neHb
B OTBET Ha T'MIOKCHUIO BOCCTAaHOBJIEHUSI aKTUBHOCTU
JIJII" 10 KOHTPOJBHOIO YPOBHS HE ITPOUCXOIUIIO.
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ITonydyeHHble pe3yabTaTbl CBUIETEILCTBYIOT B
MOJIb3Y JIEUCTBUS TUTIOKCHUU MO OKCUIATUBHOMY MeXa-
Hu3My. M3ydyeHune ocobeHHOCTet MTMHAMUKU U3MEHE-
HUs akTuBHOCTU JIJII' B CTpyKTypax Mo3ra mocie mpe-
HaTaJIbHOW TUITOKCUM MOXKET BHECTU OMNpPEAEIEHHYIO
SICHOCTh B MEXaHU3MBI PEIOKC-CIBUTOB B TOJIOBHOM
MO3Te B 3aBUCUMOCTHU OT BO3pacTa.

CyMMUpyS BCe BHILIE U3JTOKEHHOE, MOXHO 3aKJTI0-
YUTh:

1. B mpoliecce nmocTHaTaaIbHOTO OHTOTE€HE3a Y KPhIC,
MepeHeCIINX IIpeHaTaIbHYI0 TUIIOKCHIO B 18—20-ii gHu1
pa3BUTUSI, HEe HAOJI0IAETCSI BOCCTAHOBJIEHUE AKTUB-
HocTtu pepmenTa JIJII' B cTpyKTypax roJIOBHOrO Mo3ra
JI0 KOHTPOJIbHBIX TTOKa3aTesei.

2. C yBeamyeHMEM BO3pacTa Y KpbIC, TUTIOKCHUPO-
BaHHbBIX B 18—20-i1 AHU TIpeHaTAILHOTO Pa3BUTHUS, aK-
TUBHOCTH JI/II' B OCHOBHOM ITOBBIIIIAETCSI, YTO MOXKHO
OOBSICHUTL aHadpoOm3alureil pepMeHTa, HeoOpaTH-
MOCTBIO M3MEHEHUI1, BHI3BAHHBLIX TMIIOKCHUEI, aKTh-
BU3alUEil 3alIUTHO-aJaNTaAllMOHHBIX MEXaHU3MOB U,
KaK CJEACTBUE 3TOTO, MEPEXOIOM NU3YyYEHHBIX CTPYK-
TYp MO3Ta Ha UHOM ITyTh dHEProoOecIieYeHUSI.

COBJIIIOAEHUE ODTUYECKHUX CTAHIOAPTOB

Bce mpuMeHMMBbIE MeXIYHApOAHbIE, HAITMOHAJIb-
Hble U/WJIN MHCTUTYLIMOHAJIbHBIE IPUHIIMITEI yXOIa 1
HCIIOIb30BaHUS SKUBOTHBIX OBLITH COOTIONCHEL.

Hacrosmasg crtatbst He COOEepPXKUT KaKUX-JINOO MC-
clIeoBaHUI C yJyacTHeM JIIoJiel B KauecTBe OOBbEKTOB
U3y4eHMUsI.
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Age-Dependent Activity of Lactate Dehydrogenase in Brain Structures
during Postnatal Ontogenesis of Rats Exposed to Hypoxia in the Fetal Period

A. M. Rashidova®* and U. F. Hashimova“

? Abdulla Garayev Institute of Physiology, Azerbaijan National Academy of Sciences, Baku, Azerbaijan
#e-mail: afag.rashidova@gmail.com

This study deals with the dynamics of lactate dehydrogenase (LDH) activity in brain structures during early post-
natal ontogenesis (days 17 and 30) and the reproductive period (day 90) of white rats exposed to hypoxia in the
fetal period of prenatal ontogenesis (days 18—20). It was established that in rats that endured prenatal hypoxia in
the fetal period the level of LDH activity does not reach its control values with age during postnatal ontogenesis.
In most cases, hypoxia leads to increase LDH activity in the brain structures.

Keywords: ontogenesis, prenatal hypoxia, brain, lactate dehydrogenase
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